Chapter 1: Introduction

1.1 Meadow irrigation

Where water is rationally deployed on a floodplain or hillside at the discretion of the farmer with the aim of improving the timing and amount of grass sward productivity, the landscape feature is correctly termed a ‘water meadow’ (Sheail, 1971). This definition is adopted throughout this thesis.

Fully operational meadows are seldom seen. Despite a long history as soil and water management systems, they are currently viewed as havens for bird life and aquatic plants. This belies their original agricultural function to promote grass productivity in the early part of the year at a time when animal fodder would otherwise be in short supply. Water meadows are differentiated from simple ‘flood meadows’ because the application of the water is controlled (Sheail, 1971). The primary function of water meadows may be further differentiated from other forms of irrigation because it does not involve a reduction in soil water deficits (Cook, 1994) as the soil is generally wet before application occurs. 

Water meadows were certainly important between the 16th and 19th Centuries (Betty, 1999) yet today few working examples remain. Those that do are notably in the Salisbury area of Wiltshire (Cutting and Cummings, 1999). Such surviving examples typically represent over 300 years of uninterrupted management and hence pose questions of archaeological and ecological conservation. Their management, therefore, has much to do with the balance between operation and abandonment over time. The intended grass production system is also ‘sustainable’ in that it requires no agro-chemical inputs and water derived from the river is, for the most part, returned. 

Although meadow irrigation systems are an important part of the historical landscape, interest in them lies very much in contemporary issues. Water meadows, which represent an important feature on certain floodplains where their histories are frequently well documented, are nevertheless, lacking in scientific understanding as to their operation. Of that which does exist, much has been assumed which, in turn, has lead to a degree of ‘received wisdom’ in the literature. In this Chapter, a general approach to the study of such landscapes will be briefly discussed, followed by a review of early ideas regarding the form and function of water meadows. Different forms of water meadows will be discussed (specific interest however lies with the 'bedwork' meadows) and the specific objectives of this work are stated. 

1.2 Water meadows in the context of landscape ecology: a framework.

Britford water meadows represent a distinctive and discrete unit for study of floodplain processes. As a single field site it is unique in that it is has an unbroken management history, is relatively evenly watered and access was permitted.  The soils and hydrology are also judged to be fairly typical of the chalk valleys of southern England (Findlay et al., 1984). Irrigation water is taken from the Avon Navigation (Figure 2.8).  Once a canal, it acts as a partial cut-off channel for the main river. By virtue of the associated flow structures, canals provide additional regulation of the flow diverted from a main river and comparable arrangements may be observed on the River Itchen near Winchester and the lower Meon Valley at Titchfield Haven, Hampshire.

Nevertheless, Britford water meadows are a singular site, and although the meadows are operated as four discrete units (which allowed some replication of field measurements), it is not possible to replicate exactly the conditions at Britford. This was in part due to the paucity of other sites, but primarily due to the uniqueness of management.  However, the findings from this study should enable general conclusions to be drawn regarding the effects of floating on hydrology, soils and grass productivity. 

Uniqueness of sites presents problems of replication in the study of the environment. James (1972), discusses the methodological debate in the 20th century between idiographic approaches, such as those proposed by Hartshorne (1939), which consider the uniqueness of locations, and nomothetic approaches, which seek general laws that may be applied throughout the environment and to which location is subordinate (Harvey, 1969; Minshull, 1972; James, 1972; Chisholm, 1975; Gregory, 1978; Mallanson, 1993). 

‘Landscape Ecology’ is an approach that attempts a synergy between idiographic and nomothetic approaches (Forman and Godrun, 1986; Forman, 1990; Schreiber, 1990; Zonneveld, 1990). It is an approach that emphasises the dynamic complexity of spatial relationships and the uniqueness of landscapes through their histories. 

Modern interest in Landscape Ecology has arisen from pratical applications of ecological principles to land management (Mallanson, 1993). Such a pragmatic approach requires an inclusive consideration of complex historical and environmental parameters and, therefore, provides a unifying approach in studies that are multi-diciplinary (Decamps and Fortune 1991). 

Where water meadows are the unit of study, they represent a considerable anthropogenic impact in the river corridor / riparian zone. Meadow irrigation is an opportunistic management system in an already complicated semi-natural system; landscape ecology provides a broad conceptual framework for this study.

1.3  Development of ideas concerning the operation of water meadows.

Meadow irrigation operates not only to enhance growth compared to unirrigated areas, but also serves as a trigger mechanism to stimulate early growth. Indeed, evidence for the efficacy of this system may be found in the profound effect upon the agricultural economies of certain regions, notably the chalklands of ‘Wessex’ (Kerridge, 1967; Atwood, 1964; Betty, 1977a, 1999). The economic significance of water meadows in East Anglia has been more recently questioned (Wade-Martin and Williamson, 1994; 1999).

Central to the study of water meadows is an apparent paradox: agricultural productivity has, since prehistory, been linked to successful drainage of grasslands (e.g. Cook and Moorby, 1993). Some effects of the beneficial nature of drainage are well understood, for example their role in reducing the specific heat capacity of (otherwise) waterlogged soils, permitting aeration of the root zone and preventing (agronomically adverse) chemical reactions linked to anaerobicity (Cook, 1999). Meadow irrigation, however, deliberately floods areas of grass, which are normally tolerably drained (in that they typically have shallow, floodplain water tables). The periods involved vary from between a few days to several weeks, and yet the agronomic benefits (in terms of the amount and the timing of grass production) are well attested. It is the aim of this study to elucidate the mechanisms that stimulate this early growth and enhancement of productivity. It is appropriate next to consider the historical development of plausible ‘scientific’ ideas regarding the operating mechanisms of water meadows. 

1.3.1 The historical understanding of water meadow function

Historical reference to the causal explanations for the enhancement of grass productivity on water meadows is essentially based on contemporary observation of their operation. One of the earliest accounts of water meadow management - which also attempts some degree of explanation - is that of Roland Vaughan in ‘His Booke’ of 1610 (Vaughan, 1610). Although not the earliest written reference to water meadows, this work does perhaps mark the beginning of an extensive descriptive history which continues into the 20th Century (Delorme, 1989). Although throughout the historical literature description, and to a lesser extent, promotion (both in terms of the technique and in terms of the individuals offering to sell the technique) is common place, few empirical data are available. Furthermore, the promotion of the technique by interested parties does, to an extent, undermine the validity of some of the claims in relation to increased yields (Bowie, 1987).  

Within the historical literature there are a number of recurrent themes (Table 1.1) pertaining to the observations of water meadow operation that may be grouped into four main categories:

· climatological, particularly in relation to microclimates and the temperature of soil and water; 

· hydrological in relation to flow characteristics and to the inputs of dissolved and suspended loads, in particular nitrogen and phosphorous; 

· pedalogical, concerning soil characteristics and conditioning; 

· ecological, concerning productivity and diversity;

The overall goal of this thesis is to evaluate historical observations with contemporary, scientific evidence on each of these areas.

Table 1.1 provides a chronological list of the major historical references between 1610 and 1999, including a brief summary of the contribution each has made to a contemporary understanding of water meadow operation. While it was believed early in the 17th Century that floating had impacts on non-graminae species, temperature and sediment loading, it was not until the late 18th and 19th Centuries that the significance of soil type, drainage, oxygenation, hydrological conditions and finally the role of calcium, nitrogen and phosphorus were considered. 

With the abandonment of water meadows in the landscape, a decline in interest in the operation of bedwork meadows appears to lead to a consequent decline in the number of related publications. There are few publications post 1960, by which time even much of the topographic landscape evidence for these sites had been removed. Although the history of the sites is well recorded, little has been forthcoming in relation to the operational mechanisms of these meadows.

Table 1.1 Literature review concerning the mechanics of floated meadows 

	AUTHOR
	DATE
	OBSERVATION / EXPLANATION

	Vaughan, R.
	1610
	Basic observations of grass growth and impacts on flowering plants. Comments on temperature and noticeable variation in infiltration.

	Blith, W.
	1652
	Reference to surface morphology in relation to continuous flow, maintaining soil temperature and deposition of sediment (described as ‘filth’) 

	Gent, J.W.
	1687
	References to turbidity of water, maintenance of constant water flow across grass



	Songa, A.


	1784
	Needed to manure meadows in first few years (p219) Careful soil preparation carried out. (p218)

	Zappa, A.


	1786
	Meadows in Lombardy needed manure applications (p44). Mountain pastures were floated with success (p45)

	Young, A.
	1786
	A description of Priestly’s experiments to show that ‘dephlogisticated’ air could be dissolved in, and carried by, water.  It could also be utilised by certain flora and fauna.



	Wimpey
	 1786
	‘The more turbid, feculent and replete with putrescent matter the water is, the more rich and fertilizing it proves’.



	Young, A.


	1787
	High discharge required for feeder rivers, as evidenced by legal conflicts with mill owners (p102) 

	Wright,T.
	1790
	Soil conditioning (p9). Reduction of effect if water is clear (p12), Stresses importance of sediment, reports of men hired to rake riverbed (p31). Brief reference to grass being ‘protected from the severity of winter’ (p13). Effective, regardless of soil type (p44).

	Davis, T.
	1794
	Importance of temperature (p30). Stress on the importance of flowing surface water (p35). Statement on the importance of the sub soil, preferably gravel, to allow rapid drainage (p40).

	Driver, A.
	1794
	Mention of the increase of value of water meadow land (p19)



	Young, A.


	1795
	General description of operation. Stresses movement of water.



	AUTHOR
	DATE
	OBSERVATION / EXPLANATION

	Marshall, W.
	1796(a)
	Technique is a ‘vehicle for manure’ via deposition (p225), however also mentions, that turbidity is not important, rather than the particles suspended that are ‘imperceptible to the eye, requiring the aid of chemistry to detect them’ (p233)



	Marshall, W.
	1796(b)
	Suggests that calcareous water is best suited for the process. Concludes (erroneously) that water rising from slate rocks in Devon must be calcareous, as the floating technique still produces increases in growth.



	Marshall, W.
	1796(c)


	Mention of the ‘superior’ nature of water from slate bedrock for the purposes of floating (p38). Calls for aesthetics to be taken into account in the design of bedwork systems p 9 



	Wright,T.
	1799
	Stresses the importance of the fertilising effects of water, due to ‘suspended manure’. (p7) Primary objectives are deposition of sediment and protection during winter (although latter only mentioned once)(p11). Takes issue with Marshall (1796(a)), arguing that turbidity is important (p24). Soil type is not seen as important (p29)

	Boswell, G.
	1801
	Emphasis on the importance of soil type (p7-9 & 101-102). Importance of sediment in water (p 10 & p100) and the need calcareous water (p13). No mention of the role of temperature.

	Young, A.
	1802
	Description of the Duke of Bedford’s Meadows. Stresses importance of water regulation (p387)



	Young, A.
	1804
	Importance of correct angle for panes stressed (p396). Importance of equal flow discussed (p400)



	Forsyth, R.
	1804


	Essentially a discussion earlier work, but includes summaries of the disagreement on the influence of soil type (p124-126) and the debate concerning clear water or turbid (p142). No mention of temperature. 

	Boys, J.
	1805
	Reference to particulate matter and thick sediments enhancing fertility (p165-167)



	Dickson, R.W.
	1805
	Discusses the importance of sediment, but also discusses the work of a Mr Darwin, that the calcium content of the springs on the River Derwent declined with distance from source. Mention of spring water being at a constant temperature and that the water (even when frozen) maintains a higher temperature in the soil (p932)  

	
	
	

	AUTHOR
	DATE
	OBSERVATION / EXPLANATION

	Smith, W.
	1806
	General remarks concerning fertility enhancing nature of river water (p16)



	Wright, T.
	1808
	Tubidity important (p13).  Discussion of frost protection during winter (p196). 



	Young, A.
	1809
	Makes note of the problems involved in ‘resting’ the meadows during the winter when they are susceptible to frost (p94). Importance of using running water stressed (p315)



	Stevenson, W.
	1812
	Movement of water important as is sub soil drainage (p358). Efficient floating suppresses rushes and flags (p362). Iron loaded water form acid bogs or heathland should not be used (p363)

	Rudge, T.
	1813
	Places stress on the constant motion of water (p277).



	Vancouver, C.
	1813
	Water needs to be ‘kept in continual motion’ (p269). Type of top soil is not important, however, sub soil drainage is required (p275)

	Browne, R.
	1817
	Need to disturb sediment to increase the ‘manuring quality of the water’ (p26)



	Marshall, W.
	1818
	Suggests the benefits of disturbance of river beds so as to entrain more particulate matter. Also stresses importance of calcareous water (p441)

	Dennison, J.
	1840
	Quality of water stressed, calcareous best (p362) Sediment deposited on the meadows (p362). Sub soil drainage important (p363-364)

	Paxton, W.
	1840
	Importance of geological conditions in relation to chalk. Mention of sward improvement. 



	Pusey, P.
	1849
	‘Dull streams’ (in relation to turbidity) are seen as better for fertility.



	Northcote, S.H.
	1855
	Importance of sediment load and deposition. (p113) 



	Smith, R.
	1856
	First detailed examination of temperature. Found on 25th of Jan 1854 mean water temps were 6.75 0C, air was 4.40C, stagnant water 4.20C. In Sept water was 12.750C air 18.30C. The following Dec 19th water temp was 7.8 0C, air 0.00C Places onus on soils being kept warm, thus producing early growth(p296-295)

	
	
	

	AUTHOR
	DATE
	OBSERVATION / EXPLANATION

	Heddle and Ogg

	1933
	Discussion of vegetative changes to hill pasture caused by ‘flushing’ with water. Found that flushing improved pasture more than applications of phosphate. Also state that in soils flushed with oxygenated water, ‘nitrification proceeds actively’ 

	Carrier, E.H.


	1936
	Discussion of the importance of temperature, oxygen and dissolved nutrients in water used in ‘floating’

	Goodland N.L
	1958
	Stresses importance of temperature and calcium in water. Argues that increases in yields set against cost of fertiliser and maintenance still made water meadows financially viable at this time.   



	Goodland N.L


	1970
	Maintenance of soil temperature by water and the importance of calcium in the improvement of acid-soiled heath through water meadow construction.

    

	Parker and Lester-Card
	1983
	Report on ‘border irrigation’ a controlled method of surface flooding, similar in principle to floating, although an entire field acts as one pane. Watered soils shown to have a mean temperature 2.4 oC higher at 100mm than the unwatered control sites. 

	Cutting, R.L and Cummings I.P.F. 


	1999
	Discusses the role of sediment deposition and dissolved nitrogen in the surface waters of floated meadows, it also discusses the effects of ‘floating’ on floristic assemblages. 


1.4  The form and operation of water meadows 

Historical and archaeological evidence for meadow irrigation can be found in both upland and lowland Britain, yet it is as part of the landscape of Southern Britain that water meadows have played a historically important role. The extensive nature of their geographical development has been described by Kerridge (1953a) as “one of the greatest achievements of English Agriculture.” 

The word ‘meadow’ originates from the Old English ‘maedwe’, related to the verb ‘mawan’, to mow (Rackham, 1986). The emphasis on mowing fields for fodder still forms an important distinction between meadows on the one hand and grazing pasture on the other. However, at different times during the annual cycle the water meadows were capable of providing both pasture and, later in the spring or summer, a further crop of mown hay. 

1.4.1.  Flood meadows

Because flood meadows are areas of low-lying ground, they are prone to natural flooding. The practice of flooding river valleys for agricultural purposes is ancient and its benefits are well documented. In Britain amongst the earliest controlled and deliberate flooding has been identified at the Bronze Age site at Flag Fen in Cambridgeshire. Here soil cores show flood deposits at intervals beyond the statistical norm for temperate rivers. Given the pastoral nature of the people inhabiting the site it is assumed that " these meadows were flooded to improve pasture" (French, 1992). These benefits would be largely derived from the nutrient rich alluvial sediment deposited as the river lost competence in flood. During the eighteenth and nineteenth centuries the practice of warping, that is flooding of land to enrich the soils with transported silt is known in Yorkshire (Creyke, 1845) and from the Somerset Moors (Williams, 1970). A characteristic of flood meadows therefore, is the requirement of low energy conditions to allow the fall out of entrained fine sediments. This would often result in standing water. An inherent danger here would be the possible development of anaerobic, anoxic conditions and a consequent reduction in the eventual productivity of such meadows (Cook, 1999).  Such systems, where water backed-up behind a hatch and remained stagnant for a period were termed ‘floating up’ water meadows (Kerridge, 1967). Arguably, these primitive arrangements involving standing, rather than flowing water, were transitional to the development of catchwork and bedwork systems.  

1.4.2  Catchwork meadows

Catchwork irrigation systems occur on valley sides where streams or spring waters are diverted along new channels cut close to the contour. During the winter, these channels would be allowed to overtop the water flowing downslope through the grass sward to a tail drain or directly to the parent stream. Improvements were made by the introduction of a grid of channels carrying water downslope from the main carrier on the upslope side (the ‘flood dyke’). Hatches or sods could block downslope channels and the water directed horizontally along gutters. Again, these would be allowed to overflow and the water would run down hill to the drain. On Exmoor, slopes of 10o to 18o were irrigated in this way with carriers of a gentle gradient (typically around 1:400) to facilitate flow (Cook 1994).

A documented example of a catchwork system is described at Clipstone Park Farm, Clipstone, Nottinghamshire by Dennison (1840). Here 120ha of land described as having  ‘... very little value’ was improved, albeit with varying degrees of success. Here the difference in levels between the flood dyke and the river was approximately 17.6m and the best inclination of fall is reported to be 1 in 9. The Clipstone system is also an excellent example of the original land preparation required prior to the water being ‘thrown over’. Gorse and heather needed to be cut and burnt, the land slope levelled, ploughed and fallowed. Even after such rigorous preparations the first release of water through the system identified areas of hillslope that were still too steep or too shallow, as well as the unforeseen loss of water to abandoned rabbit warrens. Eventually the working meadows allowed Dennison (1840) to comment that “The produce of the meadow is very great, exceeding all anticipation.”  

1.4.3  Floated water meadows 

In its simplest form, floating involves the diversion of water from an adjacent river or canal by the use of a main hatch. A hatch was a board (or concrete barrier) across the river that is raised to permit flow beneath. The water would back up behind this hatch (Figure 1.1), eventually overflowing into a spillway known generally as the main carrier or carriage, a channel which would carry water away from the river, to points of release. Simple systems could be constructed in appropriate locations by cutting channels across from the river to permit the movement of water onto the floodplain. 

Early floating up systems (Section 1.4.1), were superseded by the widespread adoption of bedwork systems, such as are typical of the Wessex chalklands, on the floodplains of the Rivers Avon (Wiltshire / Hampshire), Test and Itchen (Kerridge, 1967). 

Bedwork systems also involved the use of main hatches and main carriers, but the water, once released, would move along small channels which were cut into the apex of gently sloping ridges (Figures 1.2 & 1.3). These channels were usually tapered to facilitate overflow of water. The rate and direction of flow was controlled by the placing of turves, known as stops, in the channels. Release points across the system were generally controlled by a series of smaller hatches (known as bunny hatches in Wiltshire). The water would be allowed to over top and flow down the sides of these ridges (known as panes) and to collect in a lower drain. These smaller drains transferred the water to a larger tail drain and from there, it was returned to the river some way below the point of abstraction. The resultant ridged morphology of the modified flood plain is the probable origin of the term bedwork.

Adams (1976) gives definitions of some of the terms relating to bedwork systems, but there is sometimes confusion regarding terminology. The term drawn as used in Wiltshire can mean a small distributary channel cut into the apex of a ridge. In Hampshire, the term seems to have been synonymous with drain (Moon and Green, 1940).

The term floating seems to have originated in floating up systems (where water was dammed at the lower end of the field). It persisted when applied to the irrigation of bedwork systems. A vital distinction between the practices of floating and flooding meadows, however, is that the former involves the constant movement of water across the meadow. This was achieved through an often complex hydrological management system in situations where drainage was good, or artificially improved (by subsoil treatment, surface drains and even under-drainage), in order to reduce the risk of anaerobicity and associated toxicity.

Being restricted to the floodplain, the extent of floated water meadows appears to be limited by the discharge from the diverted river flow and the morphology of the adjacent land. Bettey (1977a) noted the characteristics of wide low-lying areas confined by the valley divides and this does appear to be a common characteristic of such meadows including those found outside of the South West of England.

The dimensions of the ridges vary greatly, but their length would typically be approximately 180m, although there are many examples at Britford that are shorter. This distance would be limited by the gradient from the river and hence the distance the water would need to be conveyed to return it to the river. Dennison (1840) described the ideal gradient being 3m in 28m, although rarely are such gradients found. The ridges would be approximately 10-15m wide, with tapering carriers to lead water further along the apex of the ridge thus ensuring an equal flow of water across the length of the pane. These would be cut using a special spade (known as a coulter) with two vertical blades on either side of the main blade and would reduce from approximately 0.5m to 0.3m. The difference in height between the drawn and drain was between 0.45m and 0.6m, one lateral pain being some 4 to 6m (Atwood, 1964). The drains also tapered, from 0.45m at their maximum distance to 0.6m at the junction of the main tail drain. Again, this may have been to promote a flow along the drain (Figures 1.1, 1.2 &1.3).
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1.5  Water meadow management and decline

1.5.1  The classic ‘Wessex’ model

The heartland of water meadow technology was the South of England, predominantly the chalk streams and valleys of the ‘Wessex’ region. Here meadow irrigation using bedworks brought on an ‘early bite’ of grass and late irrigation - to force a later hay crop - was not precluded (Young, 1809; Marshall, 1796a). Additionally, the success of the meadows depended not only on the production of much needed winter fodder but also as a supply of nutrients, supplied via the excreta of sheep (Kerridge, 1953b, 1973; Betty, 1977a, 1999). In effect, the sheep acted as a ‘nutrient transfer’ system. They were folded on the meadows in the afternoon (after the morning dew had been driven off), and were then returned to the downland arable in the evening. Thus, a net transfer of nutrients would take place from the wet meadows to the adjacent downland utilised for corn production. The success of this process in maintaining the fertility of the cornfields ensured the maintenance of this system for possibly three centuries.

The complexity of the ‘classic’ water meadow management system in Wessex inevitably required technical knowledge, particularly in the context of the dangers inherent in flooding land. Consequently, associated trade specialisation began to emerge. 

It was the job of the drowner, or mead men to keep the water flowing over the surface. The objective was to maintain an even flow, ideally one-inch (25mm) deep, moving between the blades of grass, but not flattening them. Once the hatches and ditches were operational, and the water was turned onto the field, a ‘steady state’ hydrological regime (known as running right) was established from between four and six days and in time decreasing between November and February (Sheail, 1971). Uneven watering could be best spotted from a distance; even using a telescope from nearby hills (Moon and Green, 1940). To adjust this, turves would be moved around to compensate poorly watered areas. Stagnant water was known to be ‘poisonous’ to grass and was indicated by an accumulated ‘scum’ whereby the field was drained (Kerridge, 1967). Between eight to ten days after draining a hay crop would be cut (Sheail, 1971). It was said, in terms of bringing on an early bite, a good drowner was worth a month - a bad one - a fortnight.

Late summer and autumn grazing was often by cattle so as to maximise the use of the meadows, but during October it was usual to remove the cattle from the meadows. During this time, repair to the carriers, drains and hatches took place in anticipation of the highly prized November flood-waters. So certain were the tenant farmers of Dorset, that in 1631 prior to construction, they agreed to fill in the drains and drawns if there was no improvement in yields (Betty, 1977b). Cook (1999) has suggested that yield increase estimates from floated water meadows may rival modern intensive methods of grassland management.

The cost of water meadow construction was great, typically costing £8 or £9 per acre in the early nineteenth century (Moon and Green, 1940). Not only was the construction of the drainage system considerable, but these meadows frequently needed to have the subsoil broken up to improve drainage. Where this took place, the turves would have to be removed prior to digging and then replaced. This must have been labour intensive and would have represented a considerable financial investment, possibly taking 2 to 3 years to complete (Atwood, 1964). The topsoil was replaced with great care so that disturbance to the turf and growing medium was minimised (Dennison, 1840).

Investment in the treatment of the subsoil could, perhaps, be taken as an indication of the importance placed on freely draining soils. The speed with which the water needed to be taken on and - more importantly - off the fields, is regularly stressed in contemporary literature. The geological situation of bedwork systems is therefore crucial. Most appear to be associated with chalk rivers in Southern England, where Pleistocene valley-fill gravels (IGS / SWA, 1979), provide good subsoil drainage for infiltrating waters during floating. The storage capacity of the chalk aquifer provides a reliable flow in the main waterways. Aquifer storage dampens the peak flows and sustains base-flow in rivers when compared to impermeable catchments where flooding presents greater problems (Ward and Robinson, 1990). In these respects, the Wiltshire Avon catchment is typical. 

A summation of the management techniques for floated meadows is given in Figure 1.4.
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Figure 1.4 Traditional physical management protocols for ‘floated water meadows’
1.5.2  Decline and conservation

The collapse of the sheep – corn economy may be attributed to the collapse of Victorian ‘High Farming’ during the agricultural recession after 1870 (Wade-Martin & Williamson, 1999). However, Burke (1834) noted the decline in the use of water meadows in southern England in the early 19th Century. He attributed this to the growing of fodder crops on arable land

The introduction of artificial fertilisers on arable land (removing the benefits gained by folding sheep on the downs) was compounded by labour shortages (particularly after the First World War) and contributed further to the decline. From 1918/19 surviving water meadows were given over entirely to cattle grazing (Bettey, 1999).

By the second half of the Twentieth Century most water meadows had fallen into such decline that they represented an increasing liability even as rough grazing, due to the irrigation systems being an obstacle to machinery and the recurrent problems of flukes and tick – borne diseases. The Ministry of Agriculture actively encouraged Farmers to use the meadows as Poplar plantations, or to simply plough them out and under-drain them (Smith, 1969). Today, it is estimated that only 3% of traditionally managed water meadows remain (RSNC, 1991). Many are now designated as Sites of Special Scientific Interest (SSSI) and as such are managed under agreement for conservation purposes (e.g. Cutting and Cummings, 1999).

A number of incentive schemes are now available for conservation and restoration of water meadows (reviewed by Cook, 1998) and despite their limitations these have undoubtedly assisted in the maintaining existing wet meadow resources. For example, 

the Environmentally Sensitive Areas (ESA) Scheme was introduced in 1992 to implement the European Union Agricultural Regulation (No. 2078) committing member states to adopt farming methods that protect the environment and maintain the countryside. Under this scheme grant aid is available for the conservation, enhancement and restoration of countryside resources (HMSO, 1995). The Avon, Test and Itchen Valleys are designated ESA’s and of the forty-two ESA’s in the UK, nine contain areas of wet meadow.

The Countryside Stewardship Scheme provides important opportunities for conservation and restoration of wet meadows outside designated ESA’s. waterside landscapes are identified for support under the Habitats Option of this scheme.

Furthermore, English Nature have developed a number of Wildlife Enhancement Schemes (WES) under which payments are made for positive management. Water meadows rely heavily on management and a number therefore are represented in the WES developed to date (RSPB, 1997).

Successful conservation work has been carried out by non-governmental organisations. This includes the continued operation of the Harnham water meadows (Salisbury, Wilts) by the Harnham Water Meadows Trust and the restoration of water meadows on the River Wey (Hants) by the River Wey Trust and the Sherborne Water Meadows (Oxfordshire) by the National Trust. English Heritage has recognised the historical importance of water meadows in the landscape and whilst they only assigned a Class Importance Value of 15 to water meadows (max = 64), they do state that “Examples of all types and of varying date should be included in the sample of nationally important sites” (English Heritage, 1999). 

Quantitative research is therefore needed to enhance the management and conservation potential of such sites. Cowan (1982) states in relation to water meadow management that, " The subject is well but repetitively covered in general terms but lacks published work on specific examples". Much published work has hitherto looked at the flora of water meadows (Brian, 1991) but has not approached the impact of management from the hydrological nutrient and soil stand point, despite the largely anecdotal evidence of the importance of these relationships.

1.5.3  Summary

In part, the efficiency of water meadow management is born out by its widespread adoption. In the 19th Century literature, extravagant claims are made about increases in productivity that land owners might expect and do perhaps need to be seen in the context of the promotion of this technique by the professional ‘Drowners’ of that time. Nevertheless, numerous estate records exist (Bowie, 1987) to show that productivity was indeed enhanced and, where ‘floating’ is still practised today, those water meadows are highly productive farmland systems. However, where suggestions are made as to the degree to which productivity is increased and the mechanisms fundamental to this increase, they remain largely anecdotal. References are made to possible mechanistic processes, such as temperature, ‘dirty water’, calcium, and sediment. Rarely, even in Twentieth Century publications, are the mechanisms elucidated by quantitative data.

1.6 Specific objectives of this research

Reference to Sections 1.3, 1.4 and to Table 1.1 suggests several possible factors which may account for the improved sward production of irrigated meadows. Smith (1856) provides quantitative data relating to water temperatures in relation to the probable mechanisms of enhanced productivity. That the technique of floating increased productivity markedly is attested through its widespread adoption and is verified by those data concerned with yields and consequent increases in land prices. Suggestions as to the causal mechanisms were essentially based on scant observation and essentially guess work, yet the suggestions made by contemporary authors on the development of this innovation have formed the basis of much of the more recent discussions of the technique. 

The overall aim of this study, therefore, is to investigate the causes of enhanced grass growth relating to the operation of bedwork water meadows systems. Field observations are presented from one of the few surviving floated sites, the Britford Water Meadows S.S.S.I. near Salisbury, Wiltshire (SU 166274) and from a simulation experiment at the Rural Technology Unit (TG 198 070), University of East Anglia (UEA), Norwich, Norfolk.

The specific objectives of the study are to:

· Investigate the role of seasonal soil temperature variations on growth during and after floating;

· Characterise the hydraulic properties of floated water meadows, particularly surface channel and pane flows and observing infiltration; 

· Measure the oxygen concentrations in surface flows and the upper soil horizon;

· Measure nitrate and ammonia concentrations across the meadows and estimate fluxes and uptake of nitrate by the above ground biomass;

· Characterise the structure and nutrient status of the soils of floated meadows, especially in terms of the partitioning of nitrate;

· Investigate the fate of total phosphate and available phosphate in the soils;

· Quantify the fluxes of  phosphorous on the meadow at the point of floating;

· Measure the suspended sediment in the water used for floating;

· Measure the above ground growth and the timing of such growth;

· Compare the plant species composition of deliberately floated areas with ad hoc flooded areas;

1.7 Structure of the Thesis

Chapter 1 describes the specific objectives of the thesis. Chapter 2 describes the physical characteristics of the study site at Britford water meadows (S.S.S.I.). This includes the physical geology of the local area, particularly in relation to its influence on hydrology and pedology. It also includes a detailed description and mapping exercise of the soils of the water meadow system and concludes with a description of the hydrological characteristics of the Wiltshire Avon, both at a regional and local scale.

Chapter 3 concerns the physical mechanisms of water meadow operation, including a consideration of the influence of floating as a management protocol on soil temperatures, after which the characteristics of surface and channel flows and soil hydrodynamics are discussed. The nature of fluvial sediments in relation to texture and the dynamics of sediment budgets are also discussed.

Chapter 4 concerns the biochemical processes associated with floating. Consideration is made of the role of oxygen in both surface water and in the upper horizons of the meadow soils. Due to the influence of oxygen availability on nitrogen speciation, there follows an analysis of the nitrogen fluxes and budgets in relation to the specific dynamics of water meadow operation. An analysis of phosphorous budgets follows (particularly in relation to sediment deposition) and consideration is given to the fate of potassium and calcium. The chapter concludes with an analysis and discussion of the enhancement of biological productivity on the meadows.

Chapter 5 concerns the controlled experiments carried out at the Rural Technology Unit, (RTU) based at the University of East Anglia. The construction of an experimental water meadow afforded the opportunity to attempt a replication of field observations with emphasis on the effects of floating on soil temperatures and soil nutrients. An analysis and discussion follows on the effects of floating on sward productivity.

Chapter 6 summarises the preliminary findings of the thesis. A model of water meadow processes is then proposed. Finally, suggestions for future directions of research and a possible future for water meadows are discussed.

Chapter 2: Soils and Hydrogeology of Water Meadow Sites 

2.1  Geological considerations and the uptake of water meadow technology 

There are a number of recurrent themes within the historical literature concerning water meadows, which appear to emphasise the integral role of geology in their function. Examples include the stated importance of a freely-draining sub-soil (preferably gravel), a spring-fed water supply and the calcareous nature (such as arises from chalk and limestone), of that supply to bedwork water meadow systems (Boswell, 1801; Stevenson, 1812; Dennison, 1840). In these respects, the Avon Valley is typical in Wiltshire and Hampshire (IGS/SWA 1979)

The geographical focus for the technique of floating was the South and South West of England (Betty, 1977b) which made widespread use of the chalk streams and rivers of these regions. 

Floated water meadows, however, were not exclusive to these areas; the use of running water to improve pasture was practised in areas as geographically diverse as Scotland and Northern Italy (Zappa, 1786; Robie, 1876; Smith, 1918), where catchwork systems predominated (Section 1.5.2). Conversely, there were areas of chalkland within Southern England (notably in the Eastern Region, such as Norfolk and Kent) where, despite the availability of chalk-fed streams and the suitability of the physical geology, the floating technique was never widely practised. 

An interesting example is where the non-calcareous waters of the Upper River Wey (Surrey) were used for water meadows which supplied hay for the Portsmouth Road traffic until the Nineteenth Century (Bowles, 1988). Here, perhaps, less suitable water was used, due to local market imperatives. The practice of floating in areas of non-carbonate rocks often operated to a different set of agricultural objectives compared to that of the chalklands. The primary objective was generally concerned with the improvement of pasture and hay production rather than the so-called ‘early bite’. Certainly, in these outlying regions, the claims of significant early growth and the conditioning effect of floating on the soil, seem more understated and are often absent from the historical literature. Furthermore, a number of authors claim that while benefits may still accrue from floating where the physical conditions of the local environment are not ideal (e.g. acidic water, streams not being spring-fed, and impermeable sub-strata), such improvements were marginal (Forsyth, 1804; Wright, 1808).

In chalk regions where floating was not fully embraced, the explanation is likely to be related to socio-economic and political structures, resulting in floating becoming something of a misplaced, and therefore moribund, innovation by prestige seeking landowners (Wade-Martin and Williamson, 1994; 1999).

Another reason for the near absence of water meadows (from the apparently suitable County of Kent) appears, in part, to concern the irrationality within the process of economic decision making. The loss of one flock of sheep (most likely) through a parasitic liver fluke, (Fasciloa hepatica) lead to the near complete rejection of the technique by farmers in the region (Boys, 1805).

Nevertheless, there are important geological features in common where water meadows were at their most efficient. Thus, local geology may have ultimately had an indirect control on the mechanisms encouraging enhanced productivity by influencing such parameters as river flow, water quality, soil characteristics and sub-soil drainage.

A description of the local geology and drift geology of the Britford water meadows system is given in Appendix 1. Edaphic influences and local hydrological characteristics also need to be considered. The floating experiment carried out at the Rural Technology Unit (UEA, Norwich), discussed in Chapter 5, affords an opportunity for comparison (in terms of productivity) between two regions of similar geology, but with dissimilar landscape histories and soil types in relation to floating as a management technique.

2.2  Present management

The Avon Valley near Salisbury, Wiltshire, provides the location for several operational, semi-operational and semi-restored water meadow systems. The main systems are located at Harnham, Lower Woodford and around the village of Britford. The partially restored Harnham system (SU 136297) is managed by the Harnham Water Meadows Trust, primarily as a demonstration site for the technique of floating, and to promote a wet meadow habitat. Lower Woodford (SU 123346) and Britford (SU 166274) are both designated as Sites of Special Scientific Interest and are still managed as commercial grazing meadows. Beyond the designated SSSI at Britford, extensive areas of water meadows are managed at Lower Farm, under the Countryside Stewardship Scheme (SU171268). These sites are essentially all that remain of a once extensive network of meadows. It is estimated that in the Southeast district of Wiltshire alone there were between 6000-8000 ha of water meadows (English Heritage, 1999). In other locations, for example on the southwest side of the Britford Navigation, water meadows have been ploughed out in the period since the Second World War.

The Britford Water Meadows (SU 166274 Ordnance Survey Sheet 184) forms the focus for this study and was first notified in 1975, being later re-notified in 1987, under Section 28 of the Wildlife and Countryside Act (1981). The site over which notification extends is 18.2 ha and is subject to a management agreement with English Nature under Section 15 of the Countryside Act (1968).
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The water is provided from the adjacent Avon Navigation, a canal effectively acting as a meander cut-off on the Wiltshire Avon, approximately 4km south of Salisbury (Figure 2.1). Assuming the meadow is contemporary with the Navigation, it must have been constructed in the period 1675-1730. However, given the somewhat haphazard appearance of the pattern of floats and drains, it is likely the construction was piecemeal, with each field being developed separately. Since first established the site probably represents a 300-year history of uninterrupted management, and the extensive and fairly even nature of the area still presently watered makes them unique within the British Isles (Cutting et al., 1997).

The ecology of the site is of considerable interest and is one of the reasons given by English Nature for S.S.S.I. notification (See Appendix 2). The grass populations dominate the sward. In particular hybrids of perennial rye grass (Lolium perenne
) and a number of fescues provide botanical interest. The focus of this botanical interest however, is found in the drains and the areas of the meadow which are not watered, where rich, damp meadow flora has established. As such, the Britford system has floral characteristics similar to those of other wet grasslands in the region (Tubbs, 1977). 

The area is crossed by hedges comprising: blackthorn (Prunus spinosa); wild privet (Lagustrum vulgare); dog rose (Rosa canina) and field rose (Rosa arvensis). Large Oaks (Quercus robur), and pollarded crack willow (Salix fragilis), occur as hedgerow trees 

(Appendix 5).

The site is also locally important as a feeding ground for avian fauna, particularly over- wintering species and a small breeding populations of snipe (Gallinago gallinago) and lapwing (Vanellus vanellus). Appendix 2 contains the S.S.S.I. notification for the site.

2.3  The Soils of the Avon Valley

Wide, fertile, alluvial tracts within the Avon valley provide an ideal morphology for bedwork water meadows, as river alluvium provides fertile top soil and overlays valley gravels, which assist in subsoil drainage. The geology and relief are clearly within many of the parameters set down within much of the Eighteenth and Nineteenth Century literature (Wade-Martin and Williamson 1999). The historical literature concerning water meadows makes common reference to pedology although such references are often subject to disagreement. For example, Wright (1808) argued that "soil-conditioning"  (resulting from the deposition of sediment) caused the enhancement of productivity and therefore the nature of the soil was largely irrelevant. Wright considered all land, regardless of soil type, to benefit to a greater or lesser extent from floating. Forsyth, (1804) argued that the nature of the soil and the sub-soil dictated the efficacy of the technique. Clay soils were to be avoided and those that were free draining with a sand / gravel subsoil were said to be the most appropriate 

The soils of the Avon Valley are in accordance with the good soils for floating according to Forsyth (1804). They were mapped by the Soil Survey of Great Britain as the Frome association. They are typically silty clay loams, the underlying gravels being stoney (flinty and/or chalky), with gleyed matrices of loamy texture. Within the Frome association a number of soil series are described and although not present in totality, Racton and Gade series are present at the site. Other associated soils include the localised peat of the Adventurers series and the non-calcareous course loamy soil of the Hucklesbrook series. A description of the soil series mapped at Britford follows. Detailed mapping was undertaken as part of this project, to establish the range of soils and to verify that this range was characteristic of those associated with meadow pasture. A detailed methodology is described in Appendix 3.

2.3.1 The Frome association
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The Frome association includes the alluvial soils of the streams draining form the Upper Chalk and the associated Tertiary formations (Findlay et al., 1984). Because of the different origins and depths of sediment and the complex hydrological regimes of the Avon and other valleys of the area, the soil patterns are varied. Within the Britford water meadows, the Frome series, calcareous alluvial gley soil, is common. They are generally mottled silty clay loams affected by high groundwater and with calcareous flint or chalk gravel at a relatively shallow depth (i.e. they are calcareous down profile). 

[image: image40.wmf]
Where material may be derived form the Tertiary formations, a range of non-calcareous soils may develop. Although more widespread in the lower Avon Valley they are still present at Brtiford water meadows. The Racton series (part of the Frome association) are a typical alluvial gley soil is non-calcareous in the subsoil and is locally important. 
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Where calcareous gravels are within 0.8m of the surface, the highly calcareous Wylye and humic Gade series occur. The Wylye series belongs to the gleyic rendzina-like alluvial soils and is important in the Avon Valley above Salisbury, although it does occur locally on the Britford water meadows. 
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The variation in depth of the alluvial deposits gives rise to complex soil patterns (Findlay et al., 1984). Abrupt changes in lateral depth can give rise to shallow stoney soils adjacent to areas of peat accumulation. Although relatively inextensive, the resultant eutro-amorphous peat soils of the Adventurers series are also present in the area.

There is much variation in water regime, even among soils of the same series. Most soils of the association display mottling associated with periods of prolonged saturation by ground water. 

2.3.2 The Hucklesbrook series 
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The Hucklesbrook association consists of well-drained non-calcareous coarse loamy and sandy soils on river terraces adjacent to the Avon, south of Salisbury. The parent material derives from the underlying drift comprising angular and sub angular flints (Sealy, 1955) 

The most extensive soil in the Britford area from this association is the Hucklesbrook series (Figure 2.4), being a course loamy argillic brown earth, with gravel at moderate depth, certainly within 0.6m. They are generally well drained (Wetness Class1), unless compacted through intensive use when infiltration and rain acceptance is reduced and ponding may occur.

2.4  Soils of the Britford water meadows.

The soils of the Britford water meadows were mapped in September 1997. The method was that of free survey, but every effort was made to complete transects of the meadows between the Navigation and the tail drain (Appendix 3). Changes in vegetation proved useful when identifying pockets of peaty top soil. Inspection pits enabled the full descriptions of the soil series according to the criteria of the Soil Survey Field Handbook (Hodgson, 1976). (See Appendix 4). 

The Frome series provides the greatest aerial extent on Britford water meadows, dominating the two northern meadows of Water's and Wyatt's (Figure 2.1). However, the Racton series becomes common in the southern meadow of Butcher's and Vern's (Figure 2.1). The main diagnostic feature between these related soils is the non-calcareous subsoil of the Racton series, which may relate to an observable, slight increase in surface relief in this area. Variations in soil texture were also identified and it is recognised that certain samples were transitional. The presence of a very high density of sampling points however, permits the placement of isolines with some confidence (Avery, 1987). 

Gade series soils are found parallel to the Avon Navigation, the main carriers and the main drains. These gleyed, humic, soils with higher silt content are most likely related to the wetter conditions adjacent to these watercourses and in adjacent hollows. An explanation for the higher silt content may be the possible addition of suspended sediment to these areas during floating. 

The pedogenesis of the Adventurers series is the process of peat infilling within old water courses (Findlay et al., 1984). Indeed, the most extensive areas of peat soil at the Britford water meadows correspond to those sections of the system that are not floated. Two such areas are located on the meadow, one at the northern end of the system on Water's Meadow (See Figure 2.1) and another at the southern end, where the tail drain returns water to the Avon Navigation on Vern's Meadow. These areas still exhibit extant drains which suggest that there have been past attempts at floating. Today, the soil hydrodynamics of these inliers of humose soil prohibit floating. However, they do contain the richest flora and are, ironically perhaps, one of the causal reasons for the notification of the water meadows, and the consequent statutory protection that this affords. 
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2.5  The hydrological characteristics of the Avon Valley

[image: image115.wmf]The Avon rises in the Vale of Pewsey and drains the chalk of Salisbury Plain. The tributaries, the Nadder and the Wylye, drain the escarpment of the South Wiltshire Downs and the Kimmeridge clays of the Wardour Vale. The river has a geographical catchment area of some 1701 km2 . The total fall form Pewsey to the sea is 110m and the average gradient downstream from Salisbury is approximately 1:1000.
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The fluvial regime reflects the large baseflow component of the Avon that is fed from the chalk and other aquifers.  For example, flow at Amesbury, upstream of Britford, has a long-term mean flow (1965 to 1997) around 3.5 m3s -1 (range 2 to 5.5).  At Knapps Mill (close to the mouth of the Avon) the figure is 20 m3s-1 (range 10 to 35), making the long-term mean base flow component around 50 percent of the long-term mean flow (Environment Agency, 1998). 

Rainfall totals for the year 1996 showed a cumulative deficit of 109mm, 13% below the 1961-1990 average. Eight months of this year had significantly below average rainfall, including December and January. Groundwater levels were equally depressed and by October 1997, levels of the Salisbury Plain aquifer had fallen below those of 1976.

The result was mean monthly flows below average for the year. Indeed, late autumn flows were comparable to the lowest flows recorded in the autumn of 1975 (Environment Agency, 1998).

The concerns over these low discharges Britford are twofold. Firstly, during the winter of 1996-97 there was insufficient water flowing in the Avon Navigation to float the entire system. By way of illustration, the farmer Mr Peter Martin, could only float one field at a time and did not fully float the meadows until early January 1997. Such low flows potentially pose a threat to the continuation of floating.

Secondly, the Avon Navigation and the Manor Ditch take approximately 60% of the discharge from the River Avon during the floating season (Environment Agency, 1997), with a consequential reduction in the dilution rates of organic pollutants and other effects on the aquatic fauna (Figure 2.9). 

[image: image127.wmf]0

20

40

60

1

2

3

4

5

6

7

8

9

10

0

20

40

60

1

2

3

4

5

6

7

8

9

10

a                b                 c                 d                  e                f                  g                h                  I                  j

  k                  l                  m                n                 o                 p                 q                  r                 s                 t

60

40

20

0

60

40

20

0

e, f, g,

h, i, j,

m, n,

o, p, q

r, s, t

e, f, g,

h, i, j,

m, n,

o, p, q

r, s, t

e, f, g,

h, i, j,

m, n,

o, p, q

r, s, t

e, f, g,

h, i, j,

m, n,

o, p, q

r, s, t

a, b, c,

d, i, j, k,

l, q, r, s,

t

a, b, c,

d,  k, l,

r, s, t

a, b,

c, d,

k, l, r,

s, t

a, b,

c, d,

k, l,

s, t

a, b, c,

d, k, l,

m, t

a, b, c,

d, k, l,

m, t

e, f, g,

h, i, j,

m, n,

o, p, q

r, s, t

e, f, g,

h, i, j,

o, p, q

r, s, t

a, b, c,

d, h, i, j,

p, q, r, s,

t,

a, b, c,

d, k, s, t,

a, b,

c, d,

k, s, t,

a, b,

c, d,

k, l,

m, t,

a, b,

c, d,

e, k, l,

m, t,

a, b, c,

d, e, f,

g, k, l,

m, n, o,

t,

a, b,

c, d,

e, f, g,

h, k, l,

m, n,

o, p,

t,

a, b, c,

d, e, f,

g, h, i, j,

k, l, m,

n, o, p,

t, q, r


[image: image128.wmf]0

10

20

30

40

50

60

70

80

90

100

1

2

3

4

5

6

7

8

9

10

11

12

[image: image129.wmf]0

100

200

300

400

500

600

700

800

900

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

[image: image130.wmf]0

100

200

300

400

500

600

700

800

900

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

[image: image131.wmf]0

5

10

15

20

25

30

35

40

45

1

2

3

[image: image132.wmf]-10

0

10

20

30

40

50

60

1

2

3

4

5

6

7

8

[image: image133.wmf]0

10

20

30

40

50

[image: image134.wmf]0

100

200

300

400

500

600

700

800

900

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

0

100

200

300

400

500

600

700

800

1

2

3

4

5

6

7

8

9

10

11

12

Data absent due to Foot & Mouth

restrictions at the RTU

0

100

200

300

400

500

600

700

800

1

2

3

4

5

6

7

8

9

10

11

12

[image: image135.wmf]0

50

100

150

200

250

300

350

1

2

3

4

5

6

7

8

9

10

[image: image136.png]


[image: image137.png]



[image: image138.png]



The operation of these meadow systems in relation to their hydrological characteristics and water demand is considered in Chapter 3.

Chapter 3: Physical Mechanisms of Water Meadow Operation

3.1 Introduction.

The history of ideas of water meadow operation reviewed in Chapter 1, revealed a lack of understanding, in an integrative sense, of modern scientific comprehension and empirical data (Cowan, 1982). Nevertheless, the historical literature does show that a convincing and economically viable increase in productivity and land values was found (Betty, 1999). 

To summarise the findings of Chapter 1, it is the morphology of the bedwork systems that enabled the water to maintain a constant flow. This would be assisted by appropriate arrangements (e.g. hatches and stops), to lead sufficient water onto the meadow and drain it efficiently away; a situation further facilitated by sub-soil breaking (Atwood, 1964). Constant flow enabled the sward to be warmed above 5oC. The requirement of a constant flow of water is interesting, in that it suggests a number of potentially important mechanisms. Raising water levels behind hatches and in main carriers increases the potential energy of the water, thus influencing competence in relation to the entrainment, transportation and eventual deposition of sediment. Furthermore, the requirement of sediment-laden water (so called ‘dirty water’), was seen by some as central to the process of enhanced productivity (Wright, 1799, 1808; Boswell, 1801).   

Although a full understanding of this dynamic system of meadow management is far from complete, the mechanisms causing anaerobic conditions beneath standing water are well understood (Cook, 1999) and form the basis for land drainage practices. Therefore, it may be inferred that moving water in contrast, prevents anaerobic conditions developing, probably aerating the soil through transport of dissolved oxygen.

This Chapter discusses measurements and observations made at Britford Water Meadows during the winters of 1996-97 and 1997-98. It describes the volumetric discharge and analyses measurements of dissolved loads. It also describes, through discrete measurements made between July 2000 and March 2001, suspended loads transported in the irrigation water, soil water hydrodynamics (in relation to infiltration and aeration) and considers dissolved oxygen levels in both surface and soil water. 

3.1.1   Soil temperature regimes

Soil temperature regimes are dependent on the thermal diffusivity (x) of the soil and substrate, thus:


Equation 3.1





               K
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Where, K is the soil thermal conductivity and Cv the heat capacity. Both K and Cv decrease as the soil dries, and so the value of x is not easy to predict. However, it can be expected to ‘decline’ as the water content falls (Smith, 1980).

As a soil dries it may warm more quickly. Where there is a covering of vegetation, direct insolation is greatly restricted and the darker the soil, the smaller its reflection coefficient (r) and so the greater its radiation load leading to enhanced warming. For example, light coloured chalk soils have been shown to be sufficiently slow in warming in the spring that the emergence of certain thermophilous crops have been markedly delayed (Smith, 1980).

Peacock (1975) studied the effect of temperature on the leaf growth of Lolium perenne. He identified one of the difficulties of understanding the relationship between temperature and growth as being the time scale between the physical and the biological observations. Temperature, measured with data loggers (as in the case of Britford water meadows) is instantaneous. The production of dry matter can only be easily measured over a number of days. It is normal, therefore, for the mean temperature over a number of days to be used to examine the temperature-growth relationship. Alcock et al. (1968) showed, by partial correlation analysis, that crop yield was highly correlated with ‘accumulated day degrees’ of soil temperatures above a threshold of 5.5oC. Thus, in soils maintained at or above this temperature, growth of Lolium perenne would take place (Peacock, 1975).

3.1.2   The surface and shallow soil hydrology of Britford Water Meadows.  

Overland flow is an important process within the operation of all hydrological catchment areas and is of particular relevance to bedwork water meadow dynamics. These dynamics depend upon a range of physical and anthropogenic parameters over the flood plain. The interplay of such influences are generally viewed as complex within the natural environment (Moore and Foster, 1990). However, one of the defining features of ‘floating’ as a technique of water meadow management is the emphasis placed on the movement of water through the sward (Chapter 2.1.1). The structural design of bedwork water meadows involved the development of a surface topography with the objective of promoting surface flow.  Management concerned the regulation of the total volume of water entering the system combined with careful supervision of the direction and velocity, the objective being to maintain (ideally) an even flow to a depth of 25mm, which would pass through the grass and around the sward roots (Kerridge, 1967).

The generic complexity of overland flow hydrodynamics has lead to the development of separate models to describe its many component. However, considerable difficulties occur in defining boundary locations between component processes and conditions (Shaw, 1983). Indeed, not only can a range of different types of overland flow be identified (Gerits et al., 1990) but all different types can occur concurrently and merge into one another in a given drainage area (Singh, 1988). Most models treat overland flow as a broad sheet flow. In reality however, overland flow depths and velocities are highly variable and even discontinuous, both geographically and over time (Fiedler and Ramirez, 2000). The principal management aim of floating is the reduction of variability of overland flow and the careful maintenance of velocity and depth. 

A central characteristic of the technique of floating is, therefore, the hydrodynamics of surface flow. However, these may not be divorced from consideration of soil and sub-soil drainage, nor the oxygen and oxidation – reduction (Eh) status of the waters, that will be discussed in Section 4.2.

After floating has started and the soils fully wetted, a near steady state hydraulic regime is established. This section aims to characterise the hydraulic properties of Britford Water meadows, throughout the floating process, emphasising and providing observations of soil hydrodynamics. 

3.1.3 Sediment loading

Early writers often expressed a preference for sediment-laden water, or ‘dirty water’ as it was generally termed. Table 1.1 emphasises the importance placed on sediment ingress by contemporary writers. Further documentary evidence also supports this perception. For example, references are made to the reduction in the efficiency of the technique of floating across the meadows, due to sediment being deposited near to the point of abstraction. Indeed, concern by farmers was so often expressed that complicated legal strategies were required for the strict apportionment of river water between farms (Kerridge 1967, Betty 1977, 1999, Sheail 1971). 

Furthermore, the value of meadows, such of those on the River Itchen, fell progressively downstream due to the water having been previously utilised by upstream systems. 

Canals are also suggested as excellent sources for bedwork meadows (for example, use of the Itchen Navigation increased land values south of Winchester) due to their high turbidity most likely related to their function within urban sewerage networks (Sheail, 1971).

Contemporary debate took place between authors in the early nineteenth century (e.g. Forsyth, 1804) who were not convinced of the importance of sediment loading, particularly in relation to the success of Hampshire meadows which utilised relatively clear water from chalk-fed streams (Vancover, 1813). The Britford water meadows are fed from the Avon Navigation. Field observations suggest that the water moving across the system during floating has a relatively low turbidity. The presumption was made, historically, that the sediment input for 'chalk streams' was negligible, an assertion that requires further investigation.

3.1.4 Influence of sediment deposition

It was hypothesised that meadow soils are partially derived from sediment entrainment during floating, and hence bear a close relationship to transport processes within the system.  Specifically, transport through the grass sward has the capability to trap sediment differentially according to particle size. Consequently, sediment and soil samples were collected from strategic locations across the system and subject to textural analysis. It is a question of definition whether the term 'sediment' or 'soil' is used. While 'sediment' implies recent deposition, 'soil' implies a growth medium for plants. Sediment becomes incorporated in the soils by hydrological and physical processes.

3.2 Methods

3.2.1 Climate Measurements

During the winters of 1996-97 and 1997-98 climate data were collected on Verne and Water's Meadows respectively (see Figure 2.1). Data collection was via an ELE International Environmental Monitoring Station (EMS). The station comprised an MM900 data logger with twelve channels, eight digital and four analogue. Attached thermistors recorded air temperature, water temperature and soil temperature. Rainfall was recorded by an automatic, ‘tipping bucket’ rain gauge. The rain gauge was sited at sufficient distance from the EMS to reduce the effect of wind eddies. The soil temperature probe was buried to 0.1m and the water temperature probe was placed in an adjacent carrier on each occasion. The air temperature probe was located within a protective screen on a bracket, secured on the upper frame of the EMS (Appendix 8). 

The soil temperatures for the winter of 1996-97 were collected from a location close to the EMS. For that season, the station was located adjacent to the experimental plot on Vern's Meadow. The site had been originally chosen on the advice of the farmer as an area that was well watered. 

For the season 1996-97, air and water temperatures were logged. However, only one measurement of the non-floated soil temperature could be taken automatically and the length of cable necessitated proximity of 3m to the station. Consequently, soil temperatures were also taken with a Hanna Instruments hand held, penetrative, digital soil thermometer in an adjacent areas to the EMS data logger.

During the1997–1998 season, a further soil temperature probe was added to the MM900 Datalogger. The probe was equipped with a 9m cable to enable readings could be taken from an unfloated control site. To this end, the EMS was moved to Water's Meadow, in a location adjacent to an area of the meadow system that was not floated. 

Despite the extension, the cable was under a degree of tension and abrasion of the insulation on a wire fence resulted in damage. Although repaired and re-calibrated, unknowingly the connection worked loose and, unfortunately, when downloaded, the data were seen as erroneous. Consequently, they were disregarded. 

Air, water and wet soil temperatures were, however, successfully logged.

To provide verification, the hand held digital soil thermometer was used to make 2300 spot determinations of both floated and non-floated soil temperatures throughout the floating season. 

The logged temperature sequence for this season was from the 14.12.97, to the 27.04.98. The logger was formatted to scan every hour and to log four-hourly means. Higher rainfall in this season and the consequently higher river levels allowed for a longer floating period than in 1996-97. However, the higher than average rainfall for this season meant that watering had to be more intermittent, thus ‘resting’ the meadows more frequently. The temperature data were analysed using the ‘z-test’ and Pearson’s correlation coefficient (r).

3.2.2  Measurements of channel discharge and surface hydrodynamics.
The measurement of widths and depths for the determination of channel dimensions was made prior to flooding, although smaller distributory channel geometrics could be ascertained when the water was running. Flow velocities were determined by the use of an ELE hand held ‘impeller type’ current meter. This was accurate to 2% and could measure velocities up to 15o from the normal direction, a necessary requirement in the smaller channels. Water’s Meadow (an area of approximately 10.1 ha) was chosen for a detailed analysis of flow characteristics as the main carriers only provided water for this compartment, thus affording a degree of hydrological isolation. The two main carriers and the thirteen drains returning water to the tail drain were the focus for this study, planks being laid across the channel for ease of access. In total over 200 determinations of channel velocity were carried out.

Estimates of surface flows, which distinguish between primary and secondary velocities, are generally beyond the capability of conventional current meters (Bathurst et al., 1979). Measurement of flow velocities are usually determined by means of tracer dye (Emmett 1970; Abrahams et al., 1986) or by conductivity meter using salt plumes (Li, 1996a). However, due to the variability of overland flow, determination of mean velocity by the tracer method is inherently problematic (Li, 1996b). Despite careful management at Britford water meadows, observation of surface flows identified a marked and, seemingly inherent, spatial variability in uniformity across the system. Variation in flow characteristics was also observed both across and down the slope of individual panes. Point measurements, such as tracer methods would be necessarily limited, given such variability and would be further hindered by the poor visibility of a dye running through a grass sward at low winter light levels. Flow meters provide continuous data and acoustic Doppler velocimeters have been used to measure surface flows (Bendix and Hupp 2000; Lawless and Robert 2001). Mechanical continuous flow recorders are also used (Smith, 1982). In this study, in order to provide a continuous measure of flow over time at a number of points across the system, a specially constructed flow meter was used. 

The measuring device was a two-sided, flat-bottomed, tray; the non-walled edge had a sharpened flange. Pushed into the rooting zone of the grass so that the open side faced the direction of flow, the sharp edge effectively cut a shallow turf. The tray, firmly secured by pegs, would then sit flat on the surface, the water flowing into it from the sward. Once flowing across the base, a determination of depth could be made. Velocity was measured by a calibrated flow meter positioned at the back of the tray. Shallow flows often made determination of velocity difficult, as the flow meter was not fully immersed, therefore surface flow calculations were made where water flows were at their highest, and should be regarded as a maximum rate.      

3.2.3   Soil hydrological measurements

Observations of soil water dynamics concerned the determination of infiltration rates, soil water profiles, saturated hydraulic conductivity (k), water retention and soil water matric potential (( m).  

A standard ‘double ring infiltrometer’ was used to determine infiltration estimates (Musgrave and Holtan, 1964) and ten determinations were made on Water's Meadow, on different soil series.

A soil water capacitance probe ‘pc frequency meter’ was used to identify the changes in soil water content taking place in the soil profile during the flooding period in an ongoing attempt to model the soil water hydrology. The capacitance probe acts as a dielectric with the soil in a 20mm field around the outer access tube. Soil may be regarded as having three components, solid, liquid and gaseous. The dielectric constant of soil water is 1, the constant of soil atmosphere 3 and that of soil water 80. Therefore, whilst the probe may be influenced slightly by structural changes, it is extremely sensitive to variations in water content. The probe is lowered into a number of access tubes, which at this site, had been carefully inserted during the autumn, prior to floating. Readings from the probe are downloaded via a DCAP interface. After setting the operational range by taking a saturated reading and an air reading, the preloaded software automates the conversion from frequency (kHz) to soil moisture by percentage volume. The use of capacitance probes as a means of determining soil moisture monitoring is discussed by Chanzy et al. (1998).

Five sites were chosen, which were identified as the most efficiently watered (one site in the non-flooded area acting as a control). At each site six access tubes were inserted, three at the top of the pane and three at the base. Standard readings were taken fortnightly throughout the floating season, more opportunistic readings were taken during significant (e.g. opening and closing the main hatches). Readings were recorded at interval depths of 20 mm at each site (Appendix 9).

The saturated hydraulic conductivity of the gravel substrate is also seen as an important influence on the transmission of water. In Darcy’s Law, it is a proportionality constant (k), which with the hydraulic head difference determines the flux of water. A number of methods for calculating hydraulic conductivity have been reviewed  (Thomasson and Youngs, 1975). The shallow nature of the gravel on Britford Meadow allowed the auger-hole method (Van Beers, 1963) to be employed to calculate k.

The water retention characteristics of the meadow soils were based on a number of sample cores taken on Water's Meadow and moisture release measurements were made using Tempe Cells and a pressure plate, located at Imperial College at Wye.

Using an infiltrometer ring and an installed access tube, the wetting of the soil profile was simulated. 
A hand held ‘quick draw’ tensiometer was used to take readings of soil water potentials across the meadow system in the 1996-97 season and from February1997, the EMS MM900 data logger operated a fully automatic tensiometer on Vern's Meadow. 

3.2.4  Sediment Loading

Water samples were collected at identified sample points. These included the abstraction points along the Avon Navigation and the Tail Drain as well as at points across the meadow system.

A total of 0.06m3 of water was collected from the six sample points at fortnightly intervals, during the floating season 1996-97. Further samples were collected during the floating season 1997-1998 from random points on both carriers and drains across the system. Three samples were collected from each point to provide mean values. All samples were removed for analysis. 

Towards the end of the 1997-98 season, the opening of the hatches on Water's meadow was observed. It was noted that the main hatches on the Avon Navigation (SU168272) were successively fully opened and closed a number of times. This movement and consequent disturbance in the Navigation resulted in the significant entrainment of sediment. The water flowing onto Water's meadow, once these smaller hatches were pulled, were observed to be notably more turbid than that at steady state. However, the water entering the tail drain was comparatively clear.

In order to investigate sediment concentrations following the opening of the hatches, water samples were collected from Vern's meadow (24.01.01) immediately after the hatches had been pulled. Sample points included: water entering the meadow; at 80m from the main hatch and at the top and bottom of an adjacent pane. The procedure was repeated for Water's meadow (06.02.01). Batches of three samples were collected at set time intervals commencing from the point at which the water arrived (0, 5, 15, 30, 60 minutes). Samples were collected over a two-hour period, since earlier field observations suggested that the water cleared after this time. 

Furthermore, to provide an experimental control, steady state samples were collected from Wyatt's meadow (on which the hatches had been open for two weeks) from similar sample locations.

The sampling and filtering of samples to determine suspended sediment, followed a standard procedure (Bartrum and Ballance, 1996).  Single samples (500ml) were taken at 200mm depth. This was considered appropriate because the concentration in the upper part of channel flow is that which will be discharged across the panes.
 3.2.5  Soil Textural analysis sampling. 

Sediment and soils were sampled (0 to 100mm) for particle size analyses, 20 on 21/7/200 from Water's Meadow in a dry condition, 16 on 25/1/2001 from Wyatt's Meadow.  A total of 8 sediment samples from the bed of the Navigation, adjacent to hatches, were also collected.  The Water's samples were collected from a pane immediately off a main carrier (4 top gutter, 4 soil and 4 drain) and also from drains halfway across (4) and near to the tail drain (4).  The Wyatt's samples were from the same pane as the hydrodynamic measurements and from the carrier supplying the top gutter.

The samples were subject to particle size analysis (pipette method) for %sand (>60µm), % silt (60 to 2µm) and % clay fraction (<2µm).  The samples from Wyatt's meadow were analysed for % coarse silt (60 to 20µm), % medium silt (20-5µm) and % fine silt (5-2µm). Sampling was approximately every 2m along each carrier, top gutter and drain.

3.3 Results 

3.3.1 Climate Data 

3.3.1.1.   Temperature: 1996 - 1997

November and December 1996, were warmer than the regional long-term average. However, the first two weeks of January 1997 showed a marked reduction in temperature. The mean temperature from the 01.01.97 to the 10.01.97 was only 0.5oC and although the temperature increased in the second half of the month, the average temperature for January was 3.7oC. The January average for Wiltshire in the previous three years was 4.4oC (Figure 3.1(a)).

Due to low flow conditions in the River Avon, and consequently the Avon Navigation, which it feeds, water was only brought late on to Vern's Meadow (26.11.96). Until that time the water probe was registering the temperature of standing water in an adjacent carrier (the probable result of hatch leakage). Water temperatures, up until floating began, showed a fluctuating pattern closely correlated with air temperature (r = 0.903, df = 496, P<0.05), although it is apparent that during this time, the wet soils did not show the same range as the air temperature (Figure 3.1 (b)). It is important to note here that the air temperatures recorded over the season show 8.7 accumulative days at or below 0oC. Water temperatures, on the other hand, showed 3.8 accumulative days for temperatures at, or below 0oC. However, these low water temperatures generally occurred before floating took place in November. After floating, water temperature only fell below 0oC for 1.3 accumulative days, whereas air temperature falls below 0oC for 8.0 accumulative days, implying that the movement of water increased temperature and therefore reduced the likelihood of freezing.

Soil temperatures (Figure 3.1(c)) for the first season show a gradual decline throughout November and December, a pattern that is less variable than air temperature but still shows a significant correlation (r = 0.79, df = 496, P<0.05). The mean difference between air temperature and soil temperature during the non-floated periods was 3.7oC. After the meadows were flooded, air and soil temperatures still showed a correlation (r = 0.506, P<0.05) and mean difference between temperatures was 2.3oC. The soil temperature minima were recorded in January 1997 (the mean soil temperature for this month being 

-0.9oC). The minimum air temperature of -6.2oC (recorded on the 02.01.97) resulted in a comparative soil temperature of 0.4oC. It is interesting to note that soil temperatures were recorded at or below, 0oC for 11.8 equivalent days.
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3.3.1.2.  Temperature: 1997 - 1998



Low air temperatures in the week commencing 15/16th December 1997 prompted the decision to float Water's meadow (20th of December). This represented the first meadow within the Britford system to be floated in the 1997-98 season (Figure 3.2). Air temperatures were falling at the beginning of this period (data not shown) and despite recovering briefly on the 23rd -24th of December, temperatures fell sharply in the last week of 1997. Air temperatures were variable during the first floating period (20/12/97 - 20/01/98) the range of individual temperatures being -1.7 oC to 13.4oC. The mean air temperature for the first floating period was marginally higher at 7.6oC than the December 1997 average air temperature recorded at the Boscombe Down (Wiltshire) Weather Station at 7.0oC. 

The recorded air temperatures measured at Britford may be compared to the trend of falling temperatures recorded at Boscombe, between the 14th and 28th of January 1998. During this cold period, Water's Meadow was not floated, and during this time, the average air temperature fell to 2.3oC. These sustained low temperatures encouraged a second floated period (08/02/98 - 22/02/98). This was maintained for two weeks, despite ameliorating air temperatures. 

Figure 3.3 shows the recorded temperatures for both floated soil and surface water temperatures for Water's Meadow during the first period of floating. 



The soil temperatures closely corresponded to the water temperatures throughout the period (r = 0.95, P <0.05). The mean soil temperature during floating was 7.4oC. The mean surface water temperature for the same period was 7.7oC.

Between floating periods soil temperatures fell, corresponding to marked fall in air temperatures experienced in the second half of January 1998 (Figure 3.4). 



However, soil temperature variation is dampened (i.e. greatly reduced in variation) than those recorded for air temperatures. Mean air temperature for this period was recorded at 2.3oC (range -3 to 7.5oC). The corresponding mean soil temperature was 3.9oC (range 2.8 to 7.5oC ) and remained below 5.5oC (the critical temperature required for growth) for 14 days during the 18-day period. There would also appear to be a delay in the response time of soil temperature relative to changes in air temperature. For example, despite a marked increase in air temperature from the 03.02.98 (-0.7oC) to the 06.02.98 (7.5oC), soil temperatures marginally fell during the same period (3.2oC to 2.5oC). Soil temperatures did not begin to rise until the 06.02.98 representing a three-day response time (Figure 3.4).   



Figure 3.5 shows air, surface water and soil temperatures for the second floated period (08/02/98 - 22/02/98) on Water's meadow. Air temperatures were variable, with a mean air temperature of 8.1oC (Range 3.5oC to 11.5oC). Surface water temperatures displayed less variability with a mean of 8.5oC (Range 7.0oC to 8.9oC). Floated soil temperatures also show less variability than air temperatures with a recorded mean of 7.0oC 

(Range 4.4 oC to 7.9 oC).

Figure 3.6 shows the differences between mean floated soil temperatures and mean 

surface water temperatures. 



For the first three days of floating, soil temperatures were 2.2oC lower from those of surface water temperature. By the fourth day of floating (11.02.98), the temperature difference falls to 0.7 oC. The mean difference in soil and surface water temperatures for the rest of the floating period is 0.6 oC (the margin of error for ELE International EMS soil temperature probe being +/- 0.2 oC). Soil temperatures, therefore, take three days to approximate to surface water temperatures.

3.3.1.2 Analysis of temperature differences (1997 - 1998)

During the first floating period soil and surface water temperatures were closely allied. This relationship is similar to that identified at the Odstock Experimental Station during the 19979-80 season (Parker and Lester-Card, 1983). Similarly to the Odstock experiment, soil temperatures were observed on occasion to rise above those of water temperatures. This relationship at Britford is marginal compared to that recorded at Odstock. In the first week of January 1980 for example, mean surface water temperatures were 5.4oC compared to a mean temperature of 7.5oC for the floated soil. This suggests that during a significant fall in air temperature, the surface water may lose temperature via radiative heat loss to the atmosphere. The soil temperatures, insulated from the lower air temperatures by surface water are slower to respond.

After the second two-week period of floating, the hatches were closed and Water's meadow was rested. Water from the Avon Navigation could then be re-directed to other meadows within the system and the floating season could last several months. During the 1997-98 season a hand held soil temperature probe and digital meter was used to record temperatures on floated and unfloated soils across the Britford water meadows.  

Figure 3.7 shows the results for the recorded temperatures for the 1997-98 season.  


	Number
	Date and Time of Collection
	Location

	1
	28.12.97 @ 07.00
	Water's

	2
	29.12.97 @ 09.30
	Water's

	3
	28.01.98 @ 13.00
	Wyatt's

	4
	21.01.98 @ 12.00
	Butcher's

	5
	07.02.98 @ 16.30
	Vern's

	6
	24.2.90  @ 09.00
	Wyatt's

	7
	13.02.98 @ 07.30
	Water's

	8
	14.02.98 @ 10.30
	Water's

	9
	14.02.98 @ 13.00
	Water's

	10
	14.01.98 @ 10.30
	Water's

	11
	07.01.98 @ 13.30
	Water's


Figure 3.7   Results of the hand held temperature readings 1997-98 Britford water meadows. Points represent mean values for temperature (oC), n=100. Error bars represent +/- 1 SD from the mean. 
Normal distribution was established for each data set using the Shapiro-Wilk test, however, the Levene Test for Homogenity of Variance established unequal variances. Therefore, the t-test assuming unequal variances was adopted in place of the z-test. 

The t-test established a highly significant difference, (t=27.8, df=141, P<0.001) between floated and unfloated soil temperatures on each of the eleven days.

3.3.2.   Results for observations on channel and surface hydrodynamics.

The determination of velocity was made at peak flow and from the velocity distributions. Isovels were later constructed (Figure 3.8).  From the cross sectional area (A) and the calculation of mean velocity (v) discharge (Q) may be calculated:

Equation 3.2   

                                                        Q = v. A
Twelve determinations of velocity were made at carrier 1and nineteen at carrier 2.

The sample points are shown in Figure 3.8 as well as constructed isovels for the channel flow. The cross sections show low width / depth ratios, reducing the wetted perimeter and this, combined with low channel roughness, may be expected to result in low flow resistance.


Table 3.1 Cross Sectional Area, Velocity and Discharge of the Main Carriers on Water's Meadow During Maximum Flow (14/15.02.98).
	
	Cross Sectional Area (m2)
	Mean Flow Velocity 

(m-1)
	Discharge (m3 s-1)

	Main Carrier 1
	0.7766
	0.1815
	0.1409

	Main Carrier 2
	0.8742
	0.8197
	0.7166


The combined discharges for these carriers and therefore the total amount of gauged water flowing onto Water's Meadow via the carriers is therefore 0.857 m3 s-1
The mean February flow of the Avon in 1998 was estimated at 33.33m3 s-1. Diversion from the local hydrological system during the winter months therefore was modest and unlikely to cause problems either for flow or effluent dilution. In low flow years, floating by rotation of smaller compartments would place even less demand on the overall flow of the-River-Avon.




             

Total discharge leaving the compartment = 0.64 m3 s-1 

Thus,

	Total Discharge of Carriers
	0.857 m3 s-1

	Total Discharge of Drains
	0.64 m3 s-1

	Difference
	0.22 m3 s-1


A similar series of mean velocity profiles were produced (Figure 3.10(a) & 3.10(b)) for the drains. Discharge was calculated for each drain, these were combined to give the total discharge of water leaving the compartment.









	Table 3.2 Estimated discharge for drainage ditches on Waters Meadow during steady state conditions (14.02.98)



	Number assigned to Drain
	Cross sectional area (m2)
	Mean Flow 

(m s-1)


	Estimated Discharge (m3 s-1)
	Field Observations

	1


	0.43
	0.30 (9)
	0.13
	

	2


	0.13
	0.20 (4)
	0.03
	

	3


	0.65
	0.33 (7)
	0.21
	

	4


	0.07
	0.07 (2)
	0.005
	Flow significantly slowed by weed

	5


	0.15
	0.50 (3)
	0.07
	Fast flow in small channel

	6


	0.22
	0.30 (5)
	0.07
	Fast flowing, ponding at edges

	7


	0.046
	0.35 (2)
	0.02
	

	8


	0.031
	0.10 (1)
	0.003
	Small channel 

	9


	0.06
	0.37 (1)
	0.024
	

	10


	0.05
	0.197 (1)
	0.009
	

	11


	0.05
	0.19 (2)
	0.001
	

	12


	0.106
	0.38 (1) 
	0.04
	Fast flow in small channel

	13


	0.6
	0.32 (1)
	0.02
	

	Total combined discharge of drains


	0.632
	


Unfortunately, an estimation of discharge for the tail drain at Water's meadow was not made at the same time as the measures for discharge in the surface drains. However, a later (24.01.01) measured estimate of 0.71 m3 s-1 was made for the tail drain at Water's meadow during floating. While not directly comparable this does suggest that the values lie within an appropriate range.  

The analysis of channel flow suggests that 25.3% of the water being brought onto Water's Meadow is unaccounted for as ‘channel flow’. A very small discrepancy may be accounted for by evaporation from the water as it runs across the panes, however during the winter months, low air temperatures may restrict such losses. Surface water may also be lost to shallow ground water through infiltration, rates of which, will be discussed further in Section 3.5.1.  

Determination of surface flow was carried on 30 randomly selected sites across the system (an area of approximately 10.1ha) and was left recording for a total of 15.7 hours. 

The results are given in Table 3.3.


	Mean Velocity
	Mean Depth
	Width of Tray

	0.14 m  s-1
	0.025m
	0.085m


Table 3.3 Surface Flow Characteristics 

The efficiently watered area on Water's Meadow was estimated at approximately 67500m2. If no loss of water from the system were assumed, then to maintain a mean depth of surface flow at 0.025m would require a volume of 1867.5m3 of water. If a further assumption of slope uniformity is made, the mean surface velocity of 0.1m s-1 implies that it would take 43 minutes for this volume of water to move across the system. 

Therefore, to maintain the depth at 0.025m, assuming uniformity of slope surface, no losses from surface flow and a surface velocity of 0.1m s-1, it would require a discharge onto the meadow of 0.65m3 s-1. The measured discharge onto Water's Meadow was 0.857m3 s-1. The discharge of the drains leaving the meadow was 0.64 m3 s-1. The closeness of the measured value to the theoretical would, given the assumptions relating to slope and constant flow, imply that a velocity for surface flow down the panes is high at 0.14 m3 s-1. This may reflect the level of accuracy achieved using a mechanical flow meter. A low frictional coefficient due to the smooth plastic sides of the tray compounded by slight channelling of water though the flow meter may have lead to an increase in the recorded values for surface flow. 

The range of recorded overland flow velocities in the UK is given as 0.056 - 0.083m s-1 (Kirby and Chorley, 1967). Olivera (1996) gives ranges for grassland in the United States of 0.05 to 2.7m s-1. Gimenez and Gover (In press) found overland flow velocities of 0.1 ( 0.07 m s-1 for non-eroding micro-rills. A surface flow of 0.1 m s-1 although high, would appear to be comparable with published ranges.

The dimensionless Reynolds Number (Re) was determined for each location (Shaw 1982). This enables the flow to be characterised as ‘laminar’ (Re > 500), ‘transitional’ (500< Re < 2000), or ‘turbulent’ (Re > 2000):

Equation 3.3

	   Re =
	v.R.pw

	
	   (


Where:

	Re =
	Reynolds Number

	 v =
	Velocity (m s-1)

	R =
	Hydraulic Radius (m) 

	pw =
	Fluid Density (g m-3)

	( =
	Dynamic Viscosity (g m s-1)


Assuming a mean air temperature of 10oC an average Reynolds Number for the surface flow at Britford Water Meadows was therefore, calculated at 2274.

The value calculated for surface flow at the Britford Water Meadows shows clearly overall that surface flow is turbulent and that this in turn may influence the entrainment, transportation and deposition of sediment within the system and also the dissolution of atmospheric gases, especially oxygen.

However, such an aggregate figure, belies the high degree of variation in the determination of flow across the meadow network. Small-scale analysis was carried out on the flow characteristics of one randomly chosen pane located on Butcher's meadow. 

Flow characterisation for a pane on Wyatt’s Meadow was undertaken for five locations at the top and five at the bottom, each 7m along the pane which averaged 5m wide with a slope of 4.5o  (03.03.97). The total drop from the crest of the ridge to the bottom of the drain was 0.64m (Figure 3.11). 

















Two locations were dry, the remainder showed velocities (V) in the range 0.1 to 0.312. The Reynolds numbers (Re) showed four had a clearly turbulent flow regime (Re>2000) with four ‘transitional’ (2000 >Re>500) assuming the flow was analogous with open channel flow (Richards, 1982).  However, turbulence is likely to be understated because the flow was through the sward itself. 

However, if mean discharge is calculated, there is a 17.6% reduction between those determinations at the top of the pane and those at the base, a figure in the same order with that calculated for the discrepancy between ‘inflow’ and ‘outflow’ on Water's Meadow. 

At the field scale, these losses may be partitioned between loss to groundwater and losses to boundary ditches at the edges of the Water's Meadow. This may also account for some of the losses across the pane. However, it is likely that a high proportion of the infiltrated water emerges in the drains at the bottom of the pane.

The recorded surface flow velocities, although highly variable when referenced to Hjulstrom’s (1935) empirical curve, could however, potentially entrain clay (a range of 0.1 to 0.312 m3 s-1), silt and possibly fine sand particulates. The identified turbulent flow characteristics of the surface water coupled with large exposed surface area combined with low temperatures associated with the ‘floating’ season, will influence the diffusion rates and oxygen into the irrigation water. 
3.3.3   Results from the soil hydrological investigation

The infiltration of the soil was measured in order to ascertain the rate at which the profile would reach saturation following floating. Initial values were 30-40mm min-1, falling to 10-20mm min-1 after ten minutes (Figure 3.12) For the small area of Adventurer's Series soil in Water's Meadow (Diagram 2.2) infiltration rates were 100mm min-1. These humose soils would have required considerable amounts of water to remain effectively floated and it is possible, that they were in fact never successfully managed in this way.




During floating steady state infiltration was recorded at a much lower rate of 0.5 – 7mm hr-1. High initial infiltration therefore suggests rapid saturation of the profile. On the adjacent Wyatt’s meadow, three infiltration determinations were higher at 7, 8 and 12mm hr-1 respectively.

Determinations of the soil water profile were carried out at five sites across the meadow, four efficiently watered and the fifth an unwatered control. Six replicates were used at each site. Readings were taken throughout the floating seasons. Figure 3.13 shows the resultant profiles.



The capacitance field generated around the probe is 20mm however, the field also extends downwards by 20mm. Consequently, readings near to the surface may be influenced by the atmosphere, as the field begins to emerge. The probe was calibrated therefore, by the immersion of an access tube in water. The probe was then drawn up and out of the tube and the influence on the field noted. This calibration formed the basis of slight adjustments to the readings within 40mm of the surface. Readings above 0mm relate to surface water and are influenced by sward density.

Subsequent readings, during floating showed little variation in soil water profiles confirming a steady state hydrological environment. The curves display a reduction in water content at depths of 60-100mm and this is interpreted as being due to the loss of crumb structure (and hence a loss of microporosity) beneath the surface ‘A’ horizon, which had been observed in the field.

Further field observations during the management of the meadows appeared to support high rates of drainage. Water's meadow was observed as the hatches were opened and the site was re-floated. Surface water was noted as flowing into the tail drain after only 5 minutes, and the entire meadow appeared to be efficiently floated in 17 minutes. 

When the water was removed, cessation of flow in the carriers was recorded at 7 minutes; this was accompanied with a visible reduction in surface run off. Furthermore, the topsoil adjacent to the experimental plot was noticeably firm underfoot within 55minutes. Wetting and drying profiles were recorded and are shown in Appendix 9. 

The mean rates of drainage are generally high, as would perhaps, be expected on old pasture; this in turn implies that the soils would wet up quickly in the autumn floating. Rewetting was simulated using a combination of the soil water capacitance probe and the infiltrometer; it was possible to plot the wetting fronts down profile over time (Figure 3.14).















The soil profile wets rapidly within two minutes, and the upper 40 mm is saturated by 5 minutes. Some structural differences are recorded at depth which dictate the wetting profile, however the experiment would appear to support the evidence for rapid saturation.

The soil water retention figures based on three replicate samples collected from three depths at Water’s Meadow collected before floating (Frome series), are in line with those of a well structured soil (Rowell, 1994). This would suggest rapid wetting up during the initial phase of floating and rapid drainage when the irrigated water was removed.

	Water Retained at -kPa

	Horizon
	Sample
	Sat
	1
	2
	5
	10
	20
	50
	100
	Air Cap

	A
	1
	0.599
	0.586
	0.546
	0.533
	0.551
	0.489
	0.474
	0.466
	0.066

	A
	2
	0.596
	0.573
	0.551
	0.516
	0.477
	0.452
	0.441
	0.436
	0.080

	A
	3
	0.629
	0.617
	0.614
	0.560
	0.535
	0.502
	0.482
	0.472
	0.690

	Mean
	
	0.608
	0.592
	0.570
	0.536
	0.521
	0.481
	0.466
	0.458
	0.072

	B
	1
	0.569
	0.549
	0.543
	0.525
	0.505
	0.450
	0.447
	0.440
	0.044

	B
	2
	0.489
	0.482
	0.471
	0.469
	0.462
	0.439
	0.434
	0.429
	0.019

	B
	3
	0.557
	0.543
	0.533
	0.509
	0.489
	0.434
	0.422
	0.408
	0.049

	Mean
	
	0.538
	0.525
	0.516
	0.501
	0.485
	0.441
	0.435
	0.426
	0.038

	C
	1
	0.361
	0.317
	0.307
	0.292
	0.280
	0.270
	0.260
	0.246
	0.068

	C
	2
	0.392
	0.344
	0.331
	0.314
	0.300
	0.290
	0.282
	0.257
	0.078

	C
	3
	0.376
	0.352
	0.340
	0.323
	0.309
	0.278
	0.268
	0.249
	0.053

	Mean
	
	0.376
	0.338
	0.326
	0.310
	0.296
	0.279
	0.270
	0.251
	0.066


Table 3.4 Figures refer to the volumetric fractional water content (or ‘moisture volume fraction)

Ten determinations of soil water matric potential were made during the same late summer period (18.09.96) and these gave a mean value of -53 ± 13.6 kPa. Using the quick draw tensiometer, there was little variation with depth between 0 and 300mm. However, the water release figures imply textural variation with depth leading to a reduction in pore space. 

With high, initial saturation rates, it is important to rid the subsoil of the penetrating water in order to aid drainage and prevent anaerobicity. The k value of the gravel sub-strate is therefore an important indicator of the transmission of soil water. 

The ‘auger hole method’ (Van Beers, 1963) was used to establish ‘k’ in the shallow gravels beneath Water's Meadow.
From the following equation:

Equation 3.4
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Where,

 k = Hydraulic Conductivity (mm day -1)

 C = Constant



y = Changes in water level



t = Time period
The hydraulic conductivity for the substrate has been calculated as k = 20mm  day-1.

Values have been calculated for the minimum values of k required preventing the water table rising within 0.5m of the surface at a rainfall rate of 10 mm per day (Thomasson and Youngs, 1975). Using these data, the hydraulic conductivity may be classified as ‘slow’. Permeability is sufficient to allow transfer of water form the meadow soils, and thus allow effective operation. 

Approximation of groundwater discharge from a one hectare area using the Dupuit equation (Shaw, 1983) using a value of k of 20mm day-1, severely underestimated discharges to ground water (data not shown) compared to the losses established from the channel gauging.

The gravels were too compact and stony to hand install the requisite equipment (access tubes). The locations where the auger hole method was employed were beneath a drain that discharged to the tail drain, the only place that was found where penetration of the gravel was possible. It is probable the low k value is a consequence of fine sediment washed into the underlying gravels, thus impeding the conductivity of pores.

The variable depth of soil resulting from the ridged topography will provide appreciable hydraulic head within and above the gravel. Where the soil is better structured, or the subsoil fissured, this too may assist lateral dispersion of water consistent with the findings of Flownet (Figure 3.12) and top soil analysis (Table 3.3).
3.3.4   Sediment loading. 

The mean weight (g l-1) of suspended solids for the Avon Navigation and the Tail Drain are shown in Figure 3.15 below.













Using a one way analysis of variance, a significant difference between seasons was established (F5.30 = 5.83, P < 0.001). However, no significant difference was found between the weights of suspended sediment in water entering the system and that leaving it for the 1996-97 season (t = 0.064, df = 8, P > 0.05). Similarly, no significant differences were identified in samples from the 1997-98 season, either from the static sample points nor from the random samples (t = 0.253, df = 8, P > 0.05 and t = 0.357 df = 8, P > 0.05 respectively).

The peak in sediment concentration for water exiting (14th January 1998) may be attributed to disturbance. Calculations based upon sediment concentrations and flow measurements on Water's Meadow (area watered 5.25 ha) during February 1998 show that 38.5g s-1 of suspended flowed on and 33.8g -1 left the floated compartment during steady state flow, a small positive budget. 

Figures 3.16 a, b and c show the sediment concentrations for the samples collected from Vern's Meadow (24th January 2001) and Water's Meadow (6th February 2001) during the disturbance event of initial floating and Wyatt's meadows during steady state and respectively (24th January 2001). 

         







































At Water’s Main Hatch (Figure 3.14 a) the weight of sediment in the navigation prior to floating was 0.042g l-1 rising to 2.23g l-1 when the main carrier as the hatch was pulled, rapidly falling, reaching 0.035g l –1 within one hour.  Weights fell throughout the system from the hatch to the first carrier and across the pane. The steady state concentrations on Wyatt’s are consistently between 0.035 and 0.04 g l –1. For sediment entering this main carrier, the weights remained low, between 0.041 and 0.074 g l –1.

At Vern’s Meadow (Figure 3.16a) the situation is comparable, although the concentration entering the meadow at the hatch is less than half that at Water’s.  The water rapidly reached a sampling point 80m along the carrier.  Here the concentration initially recorded was four times that at the hatch.  This may reflect rapid entrainment of sediment as the carrier filled.

3.3.5   Textural analysis of samples
The mean proportions of particles from all 44 analyses were: sand 28.12%, silt 39.96% and clay 31.96%. Those from the Navigation sediments alone were 13.48%, 60.85% and 25.67% respectively, however significant ranges were identified (Sand 7.49 - 31.03%. Silt 43.00 - 84.34% and Clay 4.99 - 49.75%).

Analysis of variance was used to analyse the impact of changes in particle size distribution during passage through the system from the Navigation to the adjacent carrier, on to the pane on Wyatt's and finally in the drain. Table 3.5 shows these results.

	
	N
	%sand
	%silt
	%clay

	Navigation
	5
	15.97a
	68.63a
	15.42a

	Carrier
	4
	17.62a
	61.04a
	21.42a

	Top gutter
	6
	18.15a
	55.79a
	26.06a

	Drain
	6
	39.09b
	30.78b
	30.13b

	Significance
	
	P<0.05
	P<0.05
	P<0.05


Table 3.5 Average sediment percentages between Britford Navigation and pane, Wyatt's Meadow.  Letters refer to significance (P<0.05) of values in each column.

The passage of water across 5m of grass reduced the silt by 25%, or 5% per metre of grass with a corresponding significant increase in proportions of sand (21%) and clay (4%). 

The analysis of a pane on Water's Meadow where the sediment of the float, the soil 2m from the edge and the sediment at the bottom of the 4.5m pane were analysed (Table 3.6) provided verification of these results. 

	
	N
	%sand 
	%silt
	%clay

	Top gutter
	4
	27.14a
	42.89a
	29.98a

	Soil
	4
	26.79a
	30.78b
	42.43a

	Drain
	4
	39.71b
	18.53c
	41.78a

	Significance
	
	P<0.1
	P<0.05
	NS


Table 3.6 Average sediment percentages top, middle and drain of a pane at Water's Meadow. Letters refer to significance (p<0.05) of values in each column. 

Here, again, passage of water across the meadow reduced the silt percentage by 5 to 6 % per metre of grass, mean slope of the pane was 3.8o. 

Fractionation of the silt percentage at the Wyatt's Meadow pane is shown in Table 3.7.   The second fractionation gave an average silt content of 52.70%, close to the first (53.31%); the correlation was r 2= 0.8280, P<0.0001.

	
	n
	%coarse silt

 60-20 (m
	%med. silt

20-5 (m
	%fine silt

 5-2 (m

	Navigation
	5
	47.83a
	18.95a
	0.47a

	Carrier
	4
	41.45a
	16.17a
	0.58a

	Top gutter
	6
	32.72a
	13.58a
	10.56a

	Drain
	6
	23.37b
	8.45b
	3.07b

	Significance
	
	P>0.05
	P>0.05
	P>0.05


Table 3.7. Average silt percentages top and drain of a pane at Wyatt's Meadow, %coarse silt (60 to 20(m), %medium silt (20-5(m) and %fine silt (5-2(m). 
Reduction in percentages at the top end of the system for the coarse and medium silt percentages are not significant, neither is the increase in the fine silt fraction. 

The impact of the system was analysed for the ‘upper’ (navigation, carrier, floats and the soil) was tested against the ‘lower’ part of the system, the result is shown in Table 3.8.  All 44 samples were included:

	
	N
	%sand
	%silt
	%clay

	Upper system
	26
	19.34
	52.37
	28.34

	Drains
	18
	40.79
	22.02
	37.18

	Significance
	
	P<0.0001
	P<0.0001
	P<0.05


Table 3.8 Differences between the ‘upper’ system and the furrows for 44 samples sampled from Water's and Wyatt's Meadows.

3.4 Discussion 

3.4.1 Variation in soil temperature 

The warming of soils through the creation of the so-called ‘hot bed’, contrived by running water across the meadows, has been often cited - particularly in the 20th Century literature - as the primary causal influence for early grass growth (Section 1.3.1)

Comparable data were gathered by ADAS during an experiment into ‘border irrigation’ at Odstock (SU 14226 1526) in the winter of 1979-1980. The results from this work are similar to those reported here from Britford (Parker and Lester Card, 1983), both in terms of soil temperature at a depth of 100mm (mean 2.4oC), and in the maintenance of soil temperatures above 5.5oC 

Data recorded over the winter period for 1996-7 show that soil temperatures at 0.1m depth were consistently above 0oC, despite air temperatures below –6oC. However, soil temperatures did fall below 5.5oC for sustained periods during this season, the critical temperature needed for grass growth. 

Furthermore, soil temperatures suggest that once the soil has cooled to near 0oC, it is less responsive to warmer air and water temperatures. Such ‘thermal inertia’ will maintain lower temperatures for a longer period. This process would, in effect, restrict grass productivity.

Figures 3.4 and 3.5 demonstrate how even marked increases in air temperatures do not correlate to soil temperatures. Figure 3.6 suggests that air temperatures need to be sustained for three days before soil temperature begins to increase. 

The results for the handheld temperature measurements show a highly significant difference between watered and unwatered soils, the mean difference being 1.96oC (range 0.9oC to 3.0oC). This difference is closely related to water temperature, and although the soils drain quickly, the wet soil may maintain a thermal inertia.

After closure of the hatches ended the water supply to the meadow, the soils may be expected to reach field capacity within 48 – 72 hours. For a two to three day period these floated meadow soils would experience higher than expected temperatures, and water availability over an unfloated soil might be expected to encourage growth. 

The effects of floating on soil temperature are, perhaps, less straightforward. The meadow temperatures appear to oscillate well beyond the floating period and a significant difference is maintained. The thermal lag times may influence such results, but they would not explain the differences over a longer period.

One factor concerning the failure of soil temperatures to converge fully may be the influence of precipitation. The second season was unusual, in that despite intense rainfall in late December to early January, no further precipitation was recorded until March. As a result, the wetting up of the meadow soils during floating may have been sufficient to maintain a difference in soil water content - and therefore thermal diffusity - even during the periods when watering was not taking place. 

In the ameliorating temperatures conditions of early spring, wet soils may experience greater rates of evapotranspiration, which may reduce temperatures below that of dry soils (Clark, 1980).

A final consideration must be that of the placement of the soil temperature probes. In the season 1997-98 the EMS stood on a ‘pane’ beside the main carrier in the northern end of Water's Meadow (a position close to the ‘control site’). This location, however, depended on water spilling over from the main carrier (Figure 3.17). This supply would have been susceptible to variation in water levels in the main carrier. The soils were generally saturated and therefore clear partitioning between the soil and water temperatures is difficult and may explain the observed correspondence.



The significant difference between temperatures in floated and unfloated sites strongly suggests the maintenance of flow across the meadow is an important mechanism in temperature regulation. The next section deals with meadow hydraulics during floating.

3.4.2  Quantified discharges for channel and surface flow and their implications.

Water's Meadow is one of the larger compartments at Britford Water Meadows, but in many ways, it is typical of a bedwork system. Fed by two main carriers, the pattern of smaller floats and drains vary between the geometrically well ordered, to the apparently ad hoc. This morphological variation in turn gives rise to an observed difference in the efficiency of floating; certain areas are well watered, others receive less water and some areas of the compartment are now abandoned. This, in turn, gives rise to highly variable surface flow rates. The recorded mean surface flow of 0.14 m  s-1 has a Standard Deviation of 0.08 m  s-1  indicating great variability in hydraulic properties and may, in part, be due to a less intensive management regime. The 'drowner’ at one time, would have been constantly managing the meadows during floating. Today, however, due to pressures of time and the reduction in manpower associated with modern farming, the meadows are left for longer periods. Hence over time the meadow system has become less efficiently watered.

Discharges from the main carriers were, however, more readily measured. By plotting the discharges, recorded in 1998, against the geographical area they water, some estimations of water demand for floating may be made (Figure 3.18).


 



With only a small sample size and wide variations in the efficiency of watering across the system, the confidence limits are necessarily wide. In February 2001, discharge data were collected for the carriers of Vern's meadow and again estimations of the areas watered relative to discharge were made. These are shown in Figure 3.19.





The R2 values suggest a significant rectilinear component for both 1998 and 2001 (R2 = 0.980 and R2 =0.984 respectively). To compare the regression coefficients, an 

F-test was first carried out on the residual mean squares. Only if the difference is non-significant is the comparison of regression coefficients likely to be valid (Parker, 1979). No significant difference was established (F1.6 = 2.55, P>0.05 NS). An analysis of variance for the regression coefficients was then carried out (Sokal and Rohlf, 1995) and no significant difference was established (F1,10 = 3.26, P > 0.05 NS). 

These data may therefore, be regarded as approximations of maximum and minimum figures for efficient watering if similar environmental conditions prevailed, as those encountered in 1998 and 2001. 

With flows over the surface and steady state infiltration in the range 0.5 to 12 mm hr-1, hydrological partitioning at the surface would be uneven.  Assuming a flow on to the meadow of 0.15m3sec-1 ha-1 and an infiltration rate of 7mm.hr-1, there is a resulting ratio of 1:8 (with a wide range, between 1:108 and 1:5) between infiltration rate and surface flow per unit area.

The arguments of Marshall (1796a), that even small streams may be utilised for floating, appears therefore to be born out, providing the area to be watered is small.

Such use, however, must take into account water losses, which were 25% at Britford. This represents considerable pressure on the resources of the River Avon. To identify the main cause of this loss is not immediately straightforward, though certainly, with meadow soils on a gravel substrate, it could be assumed that much would be lost to ground water. However, the Britford meadows are not a hydrologically isolated system and therefore the losses may represent water flowing laterally to adjacent unfloated compartments. Furthermore, Water's Meadow does include a large area of Adventurers Series soil. This extensive area of humose soil may also assist in the apparent loss of water in the drains. The environmental impact of such loss may be regarded as benign, in the sense that water is not lost from the valley system and indeed may return to the tail drain via ground water flow.






Figure 3.20 shows a flow net generated for two hypothetical ridges by FLOWNET v.5.12 (Van Elburg et al., 1989). Each ridge is set at 10m wide, 1m high and paramerterised for isotropic flow conditions under floated conditions.  The left, right and lower boundaries are closed.  The panes are slightly curved, reflecting deposition of sediment during deposition from the water and clearance of the floats and drains. The model width represents 20m, the depth 4m, the probable depth of floodplain gravel (Bell, 1998, pers comm).  It is assumed there are no clay horizons within this depth. 

The flow lines suggest that the highest rate of infiltration would occur at the top and centre of the pane, the water emerging into the drain. Such penetration into the soil of highly oxygenated water would maintain oxidative conditions in the top soil.

3.4.3  The dynamics of soil hydrology at Britford  
The soil hydrology of the water meadow may be seen as a dynamic system, integral to which is the movement of water. It would appear that as the hatches are opened and the water meadow floated, so the soils will wet up quickly (to 40% by volume) and will stay near saturation throughout the season. The mean soil water profiles of the meadow demonstrate that saturation would be reached well within 48 hours of floating as is expected with well-structured calcareous soils (Hall et al., 1977). Field observations suggest that after floating has been continued for two hours, a hydraulic stability is rapidly reached  (as demonstrated by the similarity between the soil water profiles). This stability however, is only sustained by the maintenance of a sufficient flow of water across the meadow. 

High initial infiltration rates appear as a ubiquitous feature of these water meadows, but where this rate is too high to maintain surface water (as is inferred for the humose soils of Water's Meadow), the technique is inappropriate. For example, an infiltration rate around 100mm min-1 would be too high for the discharge of the carriers to maintain surface flow through the sward.

The hydraulic conductivity (k) established for the gravel substrate is ‘slow’ at 20mm 

day -1. This would be sufficient to allow shallow penetration of surface water into the gravel, however such a rate probably does not fully account for the loss of surface water identified. It is possible, therefore, that this figure is at the low end of the likely range of horizontal permeability.

3.4.4  Sediment fluxes during floating 
Sediment movement across the meadow suggests a conservative, even negative, sediment balance when the meadow is under a ‘steady state’ hydraulic regime. This finding is plausible under steady state hydraulic conditions where sediment concentrations of water entering the system may be low (mean steady state figure for watering the system is 0.051g l-1) yet there is sufficient velocity of flow across the meadow to entrain sediment. The sediment flux, however, appears to be dynamic with the two seasons showing a six fold difference under comparable flow regimes. A net negative budget may also be due to disturbance on the site, before floating and this may be influential in the entrainment of soil particulates. Grazing animals may cause disaggregation of soils, but an over-riding cause of disturbance is the clearing out of the drains and carriers. Now mechanically undertaken by the use of a tractor drawn lacerating wheel, materials are thrown out of the channels and distributed on the adjacent panes. The higher levels of sediment recorded in the drains therefore may be simply the result of the removal of this spoil in the first six weeks of floating.
Once the hatch is pulled, there is an 18-fold increase in the concentration of sediment entering the system. Assuming a constant flow of water on to the meadow, one hour of floating would discharge 498kg at the Water’s Main Hatch and 383kg of suspended sediment on to Vern's Meadow.  The mean flow figure of 0.15m3 sec-1ha-1 from Water’s Meadow would bring about 24kg ha-1hr-1at steady state.  This would total 95kg hr-1 entering the watered area in one hour; the comparable figure for the larger area of Vern's Meadow is 180kg hr-1. The spatial distribution of sediment at ingress, however, would favour a large influx into the upper system partially filtered by the grass.  Assuming the sediment pulse is attenuated during passage through the system, the meadows would trap anything between 50 and 90% of sediment introduced in an irrigation event, although this assumption would be very sensitive to particle size distribution.

The role of vegetation in trapping suspended fluvial sediments is well described in relation to salt marsh ecology (Packham and Willis, 1997). Colonising pioneer species increase surface roughness thereby slowing water flow and promoting sedimentation (Pye and French, 1993). The specific hydrology and ecology of salt marsh plants may also  increase sedimentation through the trapping and binding sediment on stems and root systems. However, such influences may be variable (Randerson, 1975) and up to 95% of total deposition on certain marshes may be by direct settlement at low velocities (French and Spencer, 1993).

The relationship between a reduction in flow velocity and deposition has also been described in relation to the use of buffer zones to reduce entrained sediments from surface run-off (Dillaha et al., 1989). The deposition of these sediments is a function of run-off velocity, flow depth, particle settling velocity and the infiltration rate of the soil surface (Leeds-Harrison et al., 1996). Run-off velocities, although variable across the system, were generally high in efficiently watered locations. Indeed, some velocities were sufficiently high for the theoretical entrainment of fine particulate matter. As a result the density of the sward and the management objective is to ensure that the water passes through the grass and not flow over it, suggests that filtration of sediment is an important mechanism in deposition on the meadow. 

To test for the degree of entrapment of sediment in the grass sward, the carriers were deliberately disturbed and samples taken at points across one pane. The disturbance experiment was found to exaggerate greatly the loading when compared to the results of pulling the hatch. However, means of six samples at 5m intervals along the float taken immediately after disturbance was 7.78g l-1; at the bottom of the pane the mean of comparably collected samples was 1.25g l-1.  On average, only 16.1% of the concentration is recorded in the drain.  This suggests an important property of the grass to trap sediment (although dispersion in the surface flow would also be important). Consequently, filtration of sediments may be a primary process within the water meadow system, complimentary to the reduced flow velocities associated with coastal marshes. 

(Detailed methods are provided in Appendix 7).

3.4.5  Textural analysis of soil relating to sediments

Small-scale morphological variation may be expected to show some degree of textural variation due to erosional translocation of soil from the ridges towards the drains. (Cannon and Reid, 1993). However, these highly significant results from two water meadow sites show the system is particularly efficient in trapping silt grade material, and one analysis shows that it is the medium and coarse silt fractions that are significantly reduced.  The increase in the clay and sand is most likely to be compensatory.  However, the re-working of material from the drains during the annual maintenance ('righting up the works’) may exaggerate the percentage of sand dredged from the underlying gravel.  Although the 30% reduction in total silt suggests efficient trapping of silt of this grade, the smaller reduction in %clay suggests less of an effect for this particle size.

3.5  Conclusions to Chapter 3

The effects of winter irrigation appear to reduce fluctuations in soil temperature and minimise frost risk during the floating period.  During the periods measured soil minima remained above -1oC due to floating although the air temperatures fluctuated greatly.  Floating, however, tended to maintain soil temperatures near to 8oC which is sufficient to stimulate the growth of grass.  A heating lag effect was also detected in the topsoil that persists for 3-4 days after drainage. These findings are consistent with established claims for bringing forward grass growth for early feeding of livestock: the combination of protection from frost and general soil warming would represent a trigger for growth (Sheail, 1971; Wade Martins and Williamson, 1994).  

Diversion of flow over the meadows during watering averaged 0.15 m3s-1ha-1 and was generally less than 0.3 m3s-1ha-1 and establishes a range of discharges required for successful floating.

In an attempt to approximate the of flow in the Avon Navigation, Main Channel and the New Cut, flow in the Avon at East Mills Weir (SU15871430) was added to that from East Mills Flume (SU15781438), and the small flow of the Ebble at Nunton Bridge (SU16112635) subtracted from the total.  Mean flow for February 1998 was estimated at 33.33 m3s-1. Therefore, in order to water 10ha of meadow about 5% (of this figure) would be required, most of which would be returned to the main channel.  This watering requirement represents approximately 11% of the 35-year long-term average annual flow or around 21% of the mean September flow. 

Unaccounted for water during floating (perhaps 25%) may either leak sideways from the floated ‘compartment’, or it may be lost to groundwater beneath the floodplain.  Such an effect would only be localised.  Because the overall groundwater flow is from the chalk aquifer to the gravel infill, such water balance considerations are limited to the floodplain hydrological system.

Although infiltration rates vary greatly, hydrological partitioning favours surface flow. 

Both wetting up and drainage appear to be swift and this is attributed to the physical properties of ancient pasture topsoils with high macroporosity.  Furthermore, the typically silty clay loam texture imparts high AWCs in excess of 17 % of the soil volume.  Furthermore, shallow watertables support transpiration during late spring and summer.

Sediment movement across the meadow suggests the flux is conservative when the meadow is under a ‘steady state’ hydraulic regime although generally there is no significant difference either side of the mass budget equation. However, once the hatch is pulled, the ingress of sediment through the hatch can be as much as half a tonne in the first hour. Certainly, there is sufficient energy in relation to threshold velocities to transport this sediment. Silt grade material in surface soils is attenuated by 5% for every metre of grass through which it passes.  Muscutt et al. (1993) found them most effective at the coarser end of the particle size range. This study demonstrates that water meadows are efficient in trapping silt grade material and returning comparatively low sediment loads, over the floating cycle, to the main river.
However, the present management protocol of the Britford water meadows does suggest that it operates on a low input of sediment, and yet the system functions. 

These results have a wider significance in relation to the historical explanations of the operation of such meadows. The implication may be that the quality of the water, a major issue in the historical literature, may not be as central to the mechanics of enhanced productivity as once thought. The requirement for so called ‘dirty water’ (highly turbid conditions) frequently cited as causal to the process, is only met for a brief interval once the hatch is pulled. Nevertheless, the dissolved load of water entering the system needs to be considered and forms the basis of Chapter 4.
Chapter 4: The Effects of Floating at Britford on Nitrogen, Oxygen, Phosphorous, Organic Matter and Grass Sward Productivity.
4.1 Introduction to Nitrogen and Oxygen
4.1.1 Scope of this Chapter

Chapter 3 described the physical processes – both hydrological and temperature – occurring during floating at Britford water meadows. This Chapter considers, in turn, the role of oxygen and redox potential (including its role in determining nitrogen species) and forms of nitrogen in soils, soil and surface waters. It considers the role of phosphorous, particularly in relation to the mobilisation and consequent flux of sediment during floating.  The role of potassium and calcium and finally, sward productivity are also discussed. 

In particular this chapter considers the role played by: percentage oxygen saturation (%O2) saturation and 'redox' (Eh) in surface and soil water in relation to the available forms of nitrogen (NO3- - N, NO2 - N and NH4 +- N);  a 15N tracer study; other nutrients such as phosphorous (P), potassium (K), calcium, as CaCO3;  and percentage soil organic matter (%OM). Productivity of 1m2 plots is expressed as g of dry weight of the sward (samples of grass dried to constant weight at 80oC for 24 hours).

4.1.2 Oxygen and redox potential

Oxygen is an essential requirement for life in soils. Plant roots, soil macro-fauna, meso- fauna and the majority of micro-fauna, require O2 for the process of respiration. The O2 demand by soil animals is individually large, but small compared to plant roots and microbial populations en masse. The demand for O2 therefore is greater in the upper horizons of a soil profile (Wild, 1993). 

The effect of a lack of O2 is that organisms that require this gas cannot survive. Thus, soil animals will move away from flooded soils and the plant community and microbial populations will change towards those species that can tolerate such conditions. 

The effects of anaerobism caused by flooding on such soil organisms are important in a number of ways. Firstly, the rapid saturation of soils during irrigation results in soil oxygen being quickly utilised through aerobic respiration. Oxygen diffusion rates are estimated to be 10,000 times slower in a wet soil compared to that of a drained soil. Consequently, the soil rapidly becomes anaerobic if no oxygen flux is introduced (Cook, 1999). Thus, the balance of the soil microbial community changes towards those species that favour anaerobic conditions. This in turn leads to a process of denitification - the loss of nitrate and nitrite from the soil in the form of nitrous oxide and dinitrogen gas. 

4.1.3. Forms of available nitrogen encountered in this study

Nitrogen is of the utmost importance for plant growth, being used to synthesise protein. Traces come from atmospheric sources (fixation by legumes and lightening) and more recently from the addition of nitrogenous fertilisers. More complex forms of Nitrogen are unavailable to plants but are gradually decomposed to form simple compounds of ammonia, from which ammonium ions (NH4+) are eventually released through ammonification. These may then be oxidised to form nitrite (NO2-) by bacteria of the genus Nitrosomonas and nitrite to nitrate (NO3-) by the genus Nitrobacter. Both these oxidative steps constitute nitrification: both nitrification and ammonification are examples of mineralisation. Ammonium, nitrite and nitrate ions are collectively known as mineral-N (Figure 4.1).

At any time the mineral N content of a soil will depend on the total amount of organic N present, including inputs from leguminous N – fixation, atmospheric deposition and fertiliser application. Removal may occur through uptake by plants or the micro-organisms (microbial immobilisation), chemical immobilisation (adsorption on to clay lattices) and reduction to nitrous oxides and nitrogen gas by anaerobically respiring bacteria (denitrification) and by leaching via soil water movements (Rowell, 1994).





Compounds are reduced in sequence depending on their ease of reduction, in the case of nitrate (NO3- ) and nitrite (NO2-):

                                         NO2- and NO3-

N2O

N2

Such a process has been proposed during nitrate stripping from shallow ground water beneath fertiliser free grass strips parallel to watercourses in alluvial soils (White et al., 1998).

Reducing conditions will become more severe the longer anaerobicity is maintained and a sequence of reducing reactions sets in. Nitrate is an early reduction reaction. The severity of reduction is measured by the redox potential (Eh). The redox potential is a measure of electron availability in a solution and hence quantifies the severity of reducing conditions. Measured in millivolts (mV) using a platinum electrode, in soils it indicates which compounds are likely to have been reduced (Rowell, 1994).

In an aerobic environment, values typically fall within the range of +400 to +700mV in the field. In anaerobic conditions values fall below +400mV and eventually into the negative range. The reduction of nitrate in field soils typically takes place below +400mV (Correl and Weller, 1989).

The redox potential of a soil is, however, pH and, to a lesser extent, temperature dependent. The latter results from redox processes in soils being essentially driven by the metabolism of micro-organisms. The former relates to the role of both electrons and hydrogen ions in redox reactions (Wild, 1993). For comparison between soils of different pH values the ‘Eh corrected to pH 7’ (Eh7) is frequently used. This is the Eh value, which would occur at pH 7 for the same degree of reduction. The correction may be plotted graphically and for aerobic soils a slope of –0.059 is found. This implies the reaction related to the reduction of nitrate will fall by 59mV per unit of pH. 

For instance, in flooded acid soils the reduction of iron compounds tends to increase pH to between 6 and 7, in alkaline soils other reactions lower pH to neutral. Thus, the pH of flooded soils tends to move towards neutrality. Therefore, Eh in flooded soils is close to Eh7 and can be used as a guide to the severity of reduction (Rowell, 1994).

4.1.4 Nitrogen in the soil and soil water

Organic N will accumulate in soils under grass and the movement of nitrogen between the organic pool and the mineral species has long been a focus of investigation - the quantity of mineral N being found to be small by comparison (Richardson, 1938; Brady, 1974; Wild, 1993; Rowell, 1994). Under grass, ammonium N makes up most of the mineral N, nitrate accounting for the rest; nitrite is often regarded as negligible. However, it will be shown in this Chapter that the proportions of NO3- – N and NH4+ – N in floated soil are comparable. This relative paucity of mineral N may be due in part to the large ‘sink’ of roots and microbes, which quickly utilise the free ions. Soil microbiologists have suggested that secretions by roots might inhibit mineralisation, therefore, maintaining the difference between total and mineral N (Pickering, 1917; Gasser, 1969; Moore and Waid, 1971).

On an annual basis, the total N content remains relatively constant, but mineral N fluctuates seasonally. Peaks in mineral N are commonly seen in the spring when 

uptake by plants lags behind the first flush of mineralisation (Birch, 1960).

The early and enhanced productivity of grass associated with floated water meadows, would suggest a requirement for available nitrogen in the meadow soils (Simpson and Jefferson, 1996). However, at Britford, in part due to its S.S.S.I. status, artificial fertilisers have never been applied. 

To summarise, in this study nitrogen inputs have three sources:

· atmospheric nitrogen may be fixed by specialised flora and fauna within the soil biota (Rowell, 1994);

· ammonia, derived from animal dung and urine. Under aerobic conditions, this would be free to oxidise to nitrite and nitrate (Mountford et al., 1996);

· mineral N may be supplied to the meadows via the applied surface water (waste water from a predominately rural catchment with nitrogen derived from agricultural run off and is predominantly NO3 -N)  and also groundwater seepage;

Given the apparent saturation of the meadow soils during the floating season (Chapter 3.3.6) and a low rate of uptake by the sward during the winter months, it might be expected that significant quantities of mineral N may accumulate as soil nitrate or ammonia, or else leach back into the river and groundwater. 

4.1.5 Phosphorous

Phosphorus (P) is an essential element, classified as a macronutrient due to the relatively large amounts required by plants. It is required for the transfer of energy at the cellular level and as such, P plays an important role in the processes of cell division. Consequently, there is a particular requirement during early growth and during seed formation, flowering and fruiting. It is also required for root development and hastens crop maturation (Brady, 1974).

Although P is a widely distributed within the environment, it is not found in an elemental form. Elemental P is extremely reactive and will readily combine with atmospheric oxygen. In natural systems therefore, P exists as phosphate, the most common form being orthophosphate (PO4 -3). One of the dominant characteristics of most phosphate compounds is a very low solubility. Additional to this is a strong propensity for binding onto particle surfaces. The combination of these characteristics results in soil water and surface water usually containing relatively low concentrations (normally between 1 and 50 µM). This soluble phosphate is present predominantly as H2PO4- and HPO4-2 (in acidic and alkaline conditions respectively). 

P occurs both as inorganic phosphate, derived from phosphate minerals and may be present in solution or adsorbed onto particulate surfaces and organic phosphate, derived from release during the mineralization of organic matter. 

Figure (4.2) below shows the relative distribution of P following Rowell (1994).




Although the amount of total P in an average mineral soil compares favourably with N, most of the P present in soils is unavailable for plant uptake. Busman et al. (1998) suggests that P can be seen as existing in three 'pools', namely solution P, active P and fixed P. The solution pool (shown in Figure 4.2) is very small, containing only 0.125-1.25 kg ha -1 of orthophosphate. Despite this, the solution pool is extremely important as, not only is the P mobile, but plants can take up P in the orthophosphate form. Therefore, this pool is an immediate source for the utilisation of P by plants. 

The active P pool relates to P in the solid phase, which may be released into the soil water. It contains inorganic P adsorbed onto particle surfaces. These may be bound to sesquioxides by chelation, or through binding with the -OH groups, held on the edges kaolinite particles. Phosphate also appears to bind to aluminium on humus surfaces.

The active P pool also contains phosphate minerals. The influence on the availability of phosphate for plant growth relating to these minerals is a dual function of presence and of soil pH. In alkaline soils, calcium (Ca) is the dominant cation that will react with phosphate (Sumner, 2000). A general sequence of reactions allows the formation of inorganic calcium compounds such as the simpler forms of monocalcium phosphate (Ca (H2PO4)2) and dicalcium phosphate (CaHPO4) which are readily soluble (Busman et al., 1998). These compounds are present in extremely small quantities only as they easily revert to more insoluble forms, such as Hydroxy apatite (3Ca3 (PO4)2 Ca(OH) 2) and Carbonate apatite (3Ca3 (PO4)2 CaCO 3) particularly as pH increases  (Brady, 1974). In acidic soils, soluble iron, aluminium and manganese react immediately with phosphate ions rendering the phosphorous insoluble and therefore unavailable for plant growth. This relationship is shown in Figure 4.3. 




Furthermore, the active P pool will contain organic P, which is released primarily as organic esters through the mineralization of organic matter.

As plants take up phosphate, the concentration in the soluble P pool is reduced and is necessarily replaced by the release of P from the active pool. Thus, the ability of the active pool to replace P in the solution pool, controls soil fertility in relation to phosphate. Indeed, plants may quickly deplete the soluble P pool in the rhizosphere leading to the establishment of a phosphate depletion zone around the plant roots (Rowell, 1994).

The fixed P pool will contain inorganic P compounds that are insoluble and organic compounds that are resistant to mineralization. Phosphate in this pool is essentially unavailable to plants and is, in effect, lost from the system, although very slow conversion from the fixed to active does occur over time.    

Water meadow systems receive an ingress of sediment from river water during floating and P may be adsorbed on to the surfaces of suspended sediment. Consequently, this would be allied to that held in solution. Hence, the movement of surface water and the deposition of sediments may play an important part in the replenishment of P across the system.

4.1.6 Potassium and Calcium

Any study of soil fertility should take into account the presence of other macronutrients. There are generally very large reserves of Potassium (K) in soil minerals, however, the quantity of K held in an easily exchangeable condition is often small (Brady, 1974). K may be held rigidly as part of the primary minerals or fixed in forms that, are best, only partly available for plant uptake. The amount of available K in an exchangeable condition, therefore, may be quite small. Two further factors influence availability, namely reduced accessibility to roots through physical barriers such as plough pans, or water logging at depth and the removal of K by leaching  (Rowell, 1994).

Calcium is also an important macronutrient. Not only is it required for plant growth, but also plays an important role in the promotion of soil environments that promote microbial activity. Consequently, this in turn may influence rates of nitrification (Brady, 1974). Furthermore, the presence of calcium carbonate (CaCO3) in a soil will influence available P (Section 4.1.5).

Potassium and calcium will, over time, become susceptible to the solvent effects of water and organic acids. As such, over time, loss may occur by leaching. Such losses must consequently, be offset by inputs if fertility is to be maintained within the context of a water meadow.

The peculiar management protocols of a floated water meadow, therefore, may influence the status and availability of K and CaCO3. Hence, their status within the system was determined.

Finally, the organic content of the soil is also essential for the maintenance of soil fertility (particularly in relation to N and P release) and its physical structure. The organic status of the water meadow soils was also assessed.

4.1.7  Productivity of the grass sward 

The historical literature frequently refers to the construction and management of water meadows as a means of improving productivity through floating. Twentieth Century literature treats the subject historically, while underlining the importance of early growth, makes much of the general increase in yields. Whatever the case, accurate yields relating to the improvements through irrigation are elusive (Bowie, 1987).

Britford water meadows are part of the historical landscape of the Wiltshire Avon Valley. However, they are successfully farmed within a modern agrarian setting and play a full economic role within the farm system. In this context, they therefore play a role comparable to modern grazing pasture which differs because nitrogenous fertilisers are employed. 

An important objective of this study is to investigate the effects that floating as a management technique has upon grassland productivity, compared to unfertilised, unfloated-floodplain-pasture. 

4.2  Methods 

4.2.1 Oxygen and redox potential

A Hanna Instruments, hand held, self-calibrating, oxygen meter was used to record oxygen levels in surface water in situ. Readings, calibrated to temperature, were expressed as percentage saturation and established dissolved oxygen levels in the surface waters (Chapman and Kimstach, 1992). Readings were collected from the Navigation, main carriers, drains and tail drain from the identified water sampling locations (17.12.97, 27.12.97, 16.01.98 and 21.01.98, 05.03.98). A random survey was also taken of water flowing across the meadow. This allowed the targeting of specific areas of the meadow, those efficiently watered and those areas where water was only slowly moving, or even ponded.

To measure percentage O2 saturation in the soil water, an experimental plot was established on Vern's Meadow, the location representing an efficiently watered area. Eighteen piezometric samplers were augured to depths of 200mm and 400mm. Nine tubes were inserted at the top of the pane some 500mm from the carrier, another nine inserted at the base, adjacent to the drain. An outer collar placed around each piezometer was forced into the soil to a depth of approximately 20mm, this was necessary to divert surface flow from the sides to prevent the ingress of surface water (Appendix 9). To reduce the diffusion of atmospheric oxygen into the samples, before the reading was taken, the piezometer was excavated by suction and allowed to refill. The time lag effects during filling have been discussed by Penman (1963). To reduce contamination from atmospheric oxygen and in the absence of a ‘high air filter’, the sample was isolated from the atmosphere by a polystyrene float. The diameter of the float was just less than the interior diameter of the tube to allow free movement and was sufficiently light in weight so as not to restrict the collection of water (Figure 4.4). Readings were taken following the removal of the float and the insertion of the hand-held oxygen meter. When the piezometers were not in use, they were sealed to avoid invertebrates, organic materials, or other foreign materials entering the tubes.  
















The minimum depth of water sample required was 50mm, the distance between the oxygen probe membrane and the thermistor used for automatic calibration. 

The piezometers were also used for the establishment of redox potentials at two depths. A standard (ELE) platinum electrode Eh probe linked to a milli-voltmeter was used. The probe was acid washed before each run and cleaned with distilled water between readings. 

4.2.2.  Nutrient status of the soils

During the 1997-98 season base levels of total nitrogen were established across the meadow using standard methods (Rowell, 1994). Four bulk samples of soil were collected (07.01.98) from selected locations across Butcher's and Water's Meadows at 200mm depth. Two reflected efficiently watered sites and two were collected from unfloated areas (the Control site and an abandoned area on Water's Meadow). These soils were from the Frome series (Figure 2.2 and 2.3). The samples were double bagged, cooled and removed for laboratory determination of total organic N, using the Kjeldahl method of acid digestion and steam distillation (Seesay and Stocking, 1994). Each sample was replicated four times.

In the first instance data on mineral – N were provided by sampling from established sample sites where regular, annual watering was certain, both during and after floating events. However, to determine fluctuations in NO3-- N and NH4+- N during the floating season 1997 / 98, systematic sampling was adopted. Samples were augered from 200mm depth and collected at times relating to the management events and are described below.

Soil samples were extracted using a sampling tube 50mm in diameter. This was driven into the soil to a depth of 200mm and a core was removed. Again, the fresh moist samples were double bagged, labelled and returned swiftly to the laboratory.

A temporal sampling sequence lead to eight samples removed, each providing seven randomly located replicates around each site, within 5m in this instance. 

The samples were collected from Butcher's meadow on the 24th of September before floating, during which cattle were grazing the meadow. Other samples were collected on the 7th of January a period early in the floating season, the 2nd of February, just before the water was removed and the 11th of March, in the early grazing period. Samples were also collected on these dates from the identified unfloated control plot. Determinations of mineral – N were made using potassium chloride as a standard extracting solution, the mineral – N content is then determined by steam distillation (Rowell, 1994). 
4.2.3 Nitrogen in surface flow

Surface water was sampled from fixed positions on the meadows from the Navigation to the tail drain. Sample points were dictated by ease of access, but reflected the inputs and outputs of water movement across the site. 

Standard sample bottles were used. To avoid trapping air within the sample, where possible the bottles were entirely immersed and sealed underwater. Mid channel sample collection from footbridges on the Navigation and larger carriers, used a standard Phillip Harris water sampler.  Labelled and placed in a cool box, the samples were removed for laboratory analysis. Analysis of the samples took place within 24 hours. Samples were collected during the floating season. 

Determinations of ammonium, nitrite and nitrate were carried out at the laboratories of Anglian Water PLC, Whitlingham Lane, Norwich in 1996 and at the Environment Agency, National Laboratory, Exeter in 1997, 1998. Standard, colorimeteric methodologies were used (National Association of Analytical Science, 1981) and were automated via the use of flow injection multi-analysers.

4.2.4 Nitrogen in soil water

Four plots were set up across the meadow system, three were floated meadows and the fourth was an unfloated control. At each site, six replicate samples were taken. The first samples were collected during floating, the second two days after the water had been removed. The third and fourth were collected at seven day intervals from this time.

Cleaned porous, ceramic suction cups were used to extract soil water samples augered 200mm below the soil surface (White et al., 1998).

Once inserted into the soil, a partial vacuum was established (approximately -50kPa) with a two way air pump and the cups were then left for 24 hours (Figure 4.5). 








The samples were slowly drawn by syringe and carefully evacuated into small sample bottles. Care was needed to minimise aeration of the samples. Where possible, the bottles were completely filled to avoid air bubbles. On occasion, due to the small amount of water collected, this was not possible. Once labelled, the samples were placed in a cool box. Determination took place within 24 hours of collection.

Determination of NO3--N and NH4+-N was also undertaken at the Environment Agency National Laboratory, Exeter using colormeteric methods automated via the use of a flow injection multi-analyser (National Association of Analytical Science, 1981). 

4.2.5  15N during irrigation: Method

Nitrogen has no long-lived radioisotope, so that any tracer study has to involve the heavy stable isotope, nitrogen-15, or 15N (Rundel et al., 1989 ). To gain an understanding of nitrate uptake during an irrigation event, a 100ml sample of 15N-labelled fertiliser was applied with irrigation water at two plots on Butcher's Meadow.

Isotope-ratio analysis for nitrogen-15 in solid-phase samples such as soil, starts with transformation to gas phase by extremely rapid and complete flash combustion of the sample material. The ionised combustion product (dinitrogen) is then analysed by Mass Spectrometry. Detailed laboratory techniques are described in Barraclough (1995).

Two standard infiltrometers (Figure 4.6) and were located on Butcher's meadow (07.03.97) to a depth of 100mm, during full, steady state irrigation. The application of the 15N labelled nitrate took place overnight and 24 hours before the water was to be removed in order to quantify the uptake during infiltration and that arising from irrigation. The nitrate (rather than the ammonium) was labelled due to it being the dominant species in irrigation water and soils.  








The infiltration rings were 280mm in diameter; water was added to a depth of 25mm giving a total volume of 3.13l. The 100 ml of the 15N trace was then added to the water and was left to pass into the saturated soil during floating. Consequently, the infiltrometer rings were left over night (c. 8 hours), after which the site was carefully pegged out and the infiltrometers removed, so that normal field conditions would prevail. 

A sample of approximately 150g of soil was then removed from between 100 – 200mm by the use of a small screw auger, this total weight being made up from a series of sub-samples. Small grass samples were also cropped from the circular area of application and the surrounding sward. After seven days, a second sample of soils and grass were again collected from the inner area and the adjacent border. These were transported to the laboratories of Wye College, University of London for processing and analysis.

After laboratory determination, the percentage of 15N recovered from the grass and soil samples was calculated using the following formula. 
	
	(%15N – 0.3663)        x
	(DM (mg)x (%N/100))
	

	% 15N Recovery =
	
	
	        X 100

	
	(%15N ex. Fertiliser)  x
	(N applied (mgN))
	


DM is the dry matter recovered (gms)

% 15N in atmosphere = 0.3663

% Atmospheric 15N from fertiliser = 54.8

100mg N applied per infiltration

4.2.6 Determination of phosphorous fluxes. 

The floating regime at Britford water meadows involves the mobilisation of sediment (particularly in the first hour, section 3.4.2). Consequently, the input of P into the system may be closely associated with the entrainment, transport and eventual deposition of these sediments. The analysis of phosphorous within the system, therefore, needs to reflect strategic locations in relation to the movement of water (and consequent sediment ingress). 

4.2.6.1 Characterisation of irrigation water 

The watering regime of the meadows may represent an important pathway for P to enter the system. The long term status of the River Avon catchment, in relation to orthophosphate and Total P, was provided by the Environment Agency (Environment Agency, 2000). Samples of surface water were also collected at strategic points, namely at entry (the hatches) and exit (the tail drain), in 500ml sample bottles. These were also used to determine the Calcium content and pH of the water as these are both related to the resultant equilibrium form of P.

4.2.6.2 Determination of P status of sediment

Due to both the seasonal nature of the management protocol and the expected seasonal fluctuations in P (Chapman and Kimstach, 1992), samples were collected during floating and non-floating periods.

Sediment samples from the Avon Navigation, adjacent to the meadow inlet hatches were taken during July 2000 and January / February 2001, times of relative low and high flow in the river system. A total of ten samples were collected using an improvised scoop, sampling the bottom sediment between 0 and 150mm.

To determine any variation along hydrological pathways, further samples of sediment were collected from Water’s meadow (July 2000). The samples were drawn from a float and adjacent furrow 50m into the system. Samples were also collected from furrows at 150m and 240m into the system. At this time, the meadow had not been floated for at least four months. 

Samples were also taken on Wyatt’s Meadow between floatings (January 2001). 'Upper system' samples were taken from the Navigation (5), the main carrier 50m into the system (4) and an upper pane, 110m into the system (6). 'Lower system' samples were collected from the lower pane 5 metres away from the upper sample (6) and drains half-way across the meadow and close to the tail drain (4 samples each)

Sample containers were thoroughly washed with river water (as P will readily adsorbed onto the surface of the containers) and the samples were removed for laboratory analysis.

Total and available P were determined using standard colormetric methods. Available P determination used the 0.5M sodium bicarbonate extract (‘Olsen’s method’) and  total P using perchloric acid digest.  Subsequently, colourimetric methods were employed (Rowell, 1994; MAFF, 1988).

A textural analysis was carried out on the sediment samples using a standard pipette method to determine sand, silt and clay fractions.

4.2.6.3 Determination of P in the water meadow soils
Soil samples adjacent to floats and 2m apart were collected across Wyatt’s Meadow (February) when floating.  Because this system displays two systems of bedworks (drains from the upper becoming gutters for the lower) care was taken to identify exact positions within the system with respect to the hydrological pathways. The upper system was sampled (1-6) at 110m into system (mid point at 2m intervals) from an upper pane, samples 7-12 were clustered mid pane 135m into the system just before it fed a gutter of the lower system.  For the lower system, samples 13-18 were collected from a pane 176m into the system, samples 19-24 were 260m into the close to the tail drain.
The sampling protocol would determine any spatial variation in P across the system. To determine whether any identified spatial variation in P was allied to surface deposition of sediment, samples were taken from both the top soil and sub soil (100mm and 250mm). 

To determine further the influence of sediment deposition, a textural analysis was carried out on the samples using a standard pipette method. The relative proportion of the sand/silt/clay fraction may then be related to the presence of available and total P.

Soil sampling used a Dutch auger at pre-determined locations with replicate samples taken 2m apart. The bagged and labelled samples were then removed for laboratory analysis. Determination of Total and Available P followed those methods employed to analyse the sediment samples (Section 4.2.6.2).
4.2.7  Macro nutrients and organic matter

Three further variables were determined, potassium, calcium carbonate and organic matter from the Racton series soil of Butcher's Meadow. This was also the site of the productivity cuts (Section 4.2.8) and the 15N labelling (Section 4.2.5) and a basic topsoil nutrient analysis was undertaken (sampled at 50 – 150mm) A total of six bulk samples were collected during floating. Three samples were drawn from a wet area and three from an adjacent dry control site. Once bagged and labelled they were removed for analysis.

Potassium (K+) was determined using the standard procedure for British soils (Rowell, 1994). Calcium (C2+) was determined by ethylenediaminetetra-acetic acid (EDTA) titration. 

Organic matter (OM) content was determined by the Walkley-Black method (Seesay and Stocking, 1994).

4.2.8  Grassland sward productivity.

Initially, in order to gauge the response to watering, three 1m2 productivity cuts were established on a watered pane in Butcher's meadow and three on an adjacent pane where the water missed the sward. This took place in March 1997 on Racton series soils, close to the location of the 15N labelling experiment (Section 4.2.5) and the initial soil analysis (Section 4.2.2). 

After five days (08.03.97 to 13.03.97), the average yield from the watered plots was 22.5gms, on the unwatered 11.6gms. After a further week, a second cut was taken making the total productivity 31.8gms (watered) and 18.1gms (unwatered). This result was significant (P < 0.05).

Consequently, a determination of productivity for a longer period was made. Three experimental plots were identified, two were floated sites on Butcher's and Vern's Meadows, the third was an unwatered control plot located in an abandoned section of Water's Meadow. At each plot, four 1m2 permanent quadrats were established. Each quadrat was cropped with hand shears, weekly for a five week period after the water had been removed. The samples were labelled and bagged before being removed. Wet weights were recorded before the samples were oven dried at 60oC for 48-hours to determine-dry-weights. 

4.3 Results
4.3.1 Dissolved oxygen

Twelve determinations of dissolved oxygen were made at fortnightly intervals from five sites over the floating season of 1997-98. The calculated mean value for this period is shown in Figure 4.7. A further nine readings were taken in flow moving or stagnant surface water during this season. 

Using the t-test for two paired sample means, no significant difference was found between depths of 200mm and 400mm (t = 0.82 df.7 and t= 0.259 df.7 P > 0.05 in both cases) and these data represent all measurements of dissolved oxygen at each site. 

Using one way analysis of variance a significant difference was found between the dissolved oxygen levels at the surface water sample locations (F4:30 = 6.6, P< 0.05). The Scheffé post hoc test established the significance difference was between surface flow through the sward and those results from channel flow, namely the Avon Navigation, drains, carriers and Tail Drain. Furthermore, a significant difference was established between these and dissolved oxygen levels present in slow moving or ponded water 
(t=13.1, df = 36, P < 0.05).


 

The oxygen levels in soil water collected from the piezometer cluster are shown in Figure 4.8. Expressed in % saturation they are calculated based on nine data runs during the floating season 1997-98. Tube reference numbers are 1-9, upper pane and 10-18, lower pane. 


  


No significant difference between depths was found (P > 0.05) and the data have been incorporated into two sets; Upper and Lower pane respectively.

These data do show a significant difference between the upper and lower samples

 (t = 15.6, df = 8 P < 0.05).

4.3.1.1 Redox Potentials

A similar sample frame provided the results for the determination of redox potentials. The mean values for the redox potentials calculated during floating in 1997-98 are shown below in Figure 4.9.

 



Redox potentials for the piezometers were consistently recorded above +400mV and therefore indicate an oxidising environment for example, at a water pH of 8, this would not instigate the reduction of nitrate. Redox potentials down profile were weakly developed and showed no significant difference (t=1.82 df = 8 P>0.05) between 200mm and 400mm. However, the mean for potential for the 200mm samples in the upper pane

(T1,2,3,8,9,) over the season was 504.34mV, for the 400mm samples the seasonal mean was 455.6mV, a non – significant trend is evident.  

Values for the upper and lower panes were also weakly developed, with means of +462 mV (± 13.9mV) and +453 mV (± 2.5mV) respectively. However, a significant difference in redox potentials for the upper and lower panes was established (t = 1.89 df =16, P < 0.05). In Figure 4.7, this is between piezometers 1 – 9 and 10 – 18.

Oxygenation levels sampled from the bottom of the pane are 7.6 to 13% below those at the top.  The result is consistent with oxygen utilisation as water passes from the sward into the topsoil, a horizontal distance of 7m (Figure 9).  If upper pane vertical steady-state infiltration is 7mm hr-1 at 90% saturation at 8oC (Moss, 1988) about 0.76 kg ha-1 hr-1 O2 is delivered into the sward.  For comparison, oxygen consumption through winter respiration by roots and soil micro-organisms is in the range 0.3 to 1.5 kg ha-1 hr-1 O2 (Wild, 1988).

4.3.2 Kjeldahl Total - N

Total nitrogen in the soils was determined from four replicated samples. The determinations are given in Table 4.1.

	Meadow Location
	% Mean Total Kjehldahl Nitrogen (TKN)

(n=4)



	Vern (Floated)


	0.9858 (± 0.0548)

	Butcher's (Floated)


	1.026 (±0.0841)

	

	Water's (Unfloated section)


	1.312 (±0.1831)

	Unfloated Control


	1.099 (± 1.092)


Table 4.1 Mean values of total nitrogen present in soil samples from the Britford water meadows, replicated four times, floated and unfloated sites at 200mm depth. 

These are comparably high levels of total nitrogen and are levels of %N associated with organic soils (Seesay and Stocking, 1994). There is a significant difference in Total N between the unfloated section of Water's meadow and the control plot and the two floated areas (t=3.16, df=14, P<0.05). Total N being higher in unfloated areas. However, nitrogen is chiefly absorbed by plants in its nitrate (NO3-) and ammonium (NH4+) form.  Determinations of the NO3- – N for soil samples collected on the Britford meadow system are shown in Table 4.2. 

	Determinations of NO3- – N from productivity plots and from random samples taken across the meadow system (n=4).

	Meadow


	NO3- – N

(mg kg-1)

(Wet)
	NO3- – N

(mg kg-1)

(Dry)

	Water's


	35


	90

	Butcher's


	30


	75

	Wyatt's
	55


	101

	Mean


	40
	88.7


Table 4.2 Results for the determination of NO3- – N (mg kg-1) in wet/dry bulk samples. Each sample was replicated four times.

The data presented in Table 4.2 are drawn from a small, random sample, taken during the floating season. The mean of the samples taken from non-watered areas is more than twice that of the watered.

Due to the significant disparity between 'dry' and 'wet' areas, it was decided to explore the temporal effects of floating. In addition, given that grasses can uptake ammonia, NH4-N was also measured.

The results for these sequential soil samples taken before, during and after floating are shown in Figure 4.10.




No significant difference was found between NO3- – N and the NH4+ – N in Butcher's Meadow on the 24.09.97. (t = 0.089, df =12,  P > 0.05 NS). After this time significant differences were maintained in each sample collection.

Table 4.3 shows the results between samples collected from Butcher's Meadow and the Control site. 

	

	Sample Collection Date


	NO3- - N
	NH4+ - N

	24.09.97


	*

(t = 2.56)
	*

(t = 2.7)

	07.01.98


	*

(t = 4.8)
	(t = 0.44)



	02.02.98


	*
(t = 2.1)
	(t = 0.05)

	* Denotes significant differences (P < 0.05) between the samples collected on Butcher's Meadow and the Control.




Table 4.3. Results from the analysis of NO3- – N and the NH4+ – N for samples collected from Butcher's meadow and the control sites

All values for NO3- – N show a significant difference between the floated meadow (Butcher's) and the unfloated control site. However, differences in NH4+ – N were found not to be significant during floating. 

4.3.3  Nitrogen in surface water

Table 4.4 shows the resultant determinations for dissolved nitrogen in samples taken from the Avon Navigation and the Tail Drain at Britford. They show moderate levels of nitrogen being brought onto the meadow system via the abstracted river water. Indeed, compared to some regions these levels are comparatively low. In the Eastern region for example, river water regularly exceeds the EU limit for NO3- -N of 

11.3mg l-1 (Environment Agency, 1998).


	1996/97
	NH4+(mg l-1 )
	NO2(mg l-1 )
	NO3- (mg l-1 )

	Avon Navigation
	0.019

(0.013-0.021)
	0.04

(0.012-0.056)
	6.14

(5.96-6.28)

	Tail Drain
	0.017

(0.013-0.019)
	0.037

(0.02-0.04)
	5.991

(4.89-6.60)


n = 7  

	1997/98
	NH4+ (mg l-1 )
	NO2(mg l-1 )
	NO3- (mg l-1 )

	Avon Navigation
	0.014

(0.013-0.015)
	0.034*

(0.03-0.04)
	6.28

(6.10-6.39)

	Tail Drain
	0.014

(0.013-0.015)
	0.037*

(0.03-0.04)
	6.50

(6.1-6.8)


n = 12

Table 4.4. Mean figures for the determination of dissolved Nitrogen (NH4+–N, NO2-N and NO3--N) 

mg l-1 during the months December, January and February (the floating period) in 1996/97 and 1997/98.Ranges are given in brackets.

 * For NO2 (1997/8) four Navigation samples were return <0.03 mg l-1. Similarly, three four the tail drain were returned <0.03 mg l-1. These have been omitted from the calculation of mean values.

For comparison, these are compared with those from the Environment Agency Water Archive System (Table 4.5). Throughout the 1980’s and early 1990’s the National Rivers Authority sampled the Avon Navigation (the sample point being the cattle bridge (SU160279)) and the drains positioned at Lower Farm (SU173275), an adjacent bedwork system lying outside the S.S.S.I. Although the Lower Farm system is a discreet network from that at Britford, the water supplied to its main carrier (the New Cut) is derived from the Avon Navigation. 

  
	Navigation
	NH4+(mg l-1 )
	NO2(mg l-1 )
	NO3-(mg l-1 )

	1986-87

(n=3)
	0.09
	0.03
	5.29

	1993-94

(n=2)
	0.02
	0.02
	5.10


	River Avon
	NH4+(mg l-1 )
	NO2(mg l-1 )
	NO3-(mg l-1 )

	1985-86

(n=6)
	0.096 
	0.04
	5.45

	1986-87

(n=4)
	0.07
	0.04
	5.48

	1987-88

(n=6)
	0.06
	0.04
	5.26

	1993-94

(n=5)
	0.12
	0.03
	5.5

	1994-95

(n=4)
	0.15
	0.05
	6.05

	1995-96

(n=3)
	0.27
	0.03
	5.9

	1996-97

(n=4)
	0.03
	0.04
	4.85

	1997-98

(n=5)
	0.14
	0.03
	6.31



Although intermittent, viewed in aggregate these figures show a general trend to increase in N03- – N present in the Avon between 1986 and 1998.

The input flux of dissolved nitrogen may sufficient for accumulation to occur over the floating period. For example, the mean value of NO3--N in the Avon Navigation for 1996-97 and 1997-98 in Table 4.4 is 6.21mg l-1. Assuming an infiltration rate of 5mm hr-1 (a figure in line with the steady state determinations of infiltration made on Water’s Meadow (Section 3.3.6)) and that floating takes place over a ten-day period.  Such concentrations would deliver 74.5 kg.ha-1 of nitrogen at the surface during the 10 day floating period.

Assuming 3 to 4 periods of irrigation over the winter and assuming levels of N stay relatively constant, total delivery may be between 225 and 300 kg ha-1. For comparison, one option under Nitrate Sensitive Area rules allows only 150kg ha-1 applications per annum (MAFF, 1994).  

The input of nitrogen into the meadow system from irrigation over the season is, therefore, potentially considerable, but the efficiency of application and leakage from the system merit further investigation.







Individual t-Tests on the sample (Figure 4.11) only showed a significant difference between total oxidised nitrogen (T.O.N) in the Navigation and the Tail Drain during weeks 2, 3 and 4 (t = 3.7, 5.12, 7.48 respectively, df = 4 , P< 0.05). Week 6 also showed a significant difference (t = -7.9 df = 4, P< 0.05), when more N was leaving the system. All other batches were non-significant. Using the t – Test for paired sample means, no significant difference was established for the mean values of batches 1-7 for total oxidised nitrogen (T.O.N), between  samples drawn from the Navigation and those drawn from the Tail Drain (t = 1.86 df=6, P > 0.05). Therefore, although T.O.N. values may vary on a fortnightly basis, no seasonal difference could be established.

During the periods of irrigation in 1997-98, marginally more nitrogen was lost from the system, as suggested in concentrations, in terms of both ammonium and Total Oxidised Nitrogen than in 1996-97. During that winter there was a slight net gain in concentration overall. However, results for the irrigation periods show little variation between the Navigation and the Tail Drain (Figure 4.11). Difference between concentrations in the Tail Drain and the Navigation were again, not significant. Net gains and losses then are balanced and probably sensitive to other inputs such as the excreta of grazing animals remaining from the 'grazing out' of the meadows in autumn. Nitrogen delivered via the river water may be sufficiently mobile to move freely within the system, or if soil and plant accumulation occurs, such utilisation is offset by alternative inputs, such as the oxidation of ammonium to T.O.N.

4.3.4   Nitrogen in the soil water

This section considers the results of the analysis of soil water samples taken form suction cups. The mean values for NO3- – N and NH4+ – N and respective error bars are shown in Figure 4.12.

 A one way analysis of variance established a significant difference between the samples and the Scheffé post hoc test on the concentrations of NO3- – N in the soil water samples (6 replicates) was carried out and the results are shown in Table 4.6.

	Scheffé post hoc test

	
	Control
	
	Butcher's
	

	
	
	C1
	C2
	C3
	C4
	
	
	B1
	B2
	B3
	B4
	

	
	C1
	
	*
	*
	*
	
	B1
	
	*
	*
	*
	

	
	C2
	*
	
	
	
	
	B2
	*
	
	*
	*
	

	
	C3
	*
	
	
	
	
	B3
	*
	*
	
	
	

	
	C4
	*
	
	
	
	
	B4
	*
	*
	
	
	

	
	

	
	Wyatt's
	
	Water's
	

	
	
	W1
	W2
	W3
	W4
	
	
	Wa1
	Wa2
	Wa3
	Wa4
	

	
	W1
	
	*
	
	
	
	Wa1
	
	
	
	
	

	
	W2
	*
	
	*
	*
	
	Wa2
	
	
	
	
	

	
	W3
	
	*
	
	
	
	Wa3
	
	
	
	
	

	
	W4
	
	*
	
	
	
	Wa4
	
	
	
	
	


* Indicates a significant difference between the samples (P < 0.05).

Table 4.6 Showing results of Scheffé post hoc test. The numbers after the meadow abbreviated name, represent batch numbers.
Analysis of variance carried out on these data found a significant difference between NO3- – N concentrations across the season (F 7:24 = 1.49, P < 0.05). However, the results of the Scheffé post hoc test (Table 4.6) show where the significant differences lie within the sample batches.       

The control site (c) shows a significant difference between sample batch 1 and sample batches 2, 3 and 4 (between which there is no significant difference). Samples from Butcher's meadow are found to show a significant difference between sample batches 1 and 2, both of which show a significant difference from batches 3 and 4 (between these latter samples, no significant difference is established). The samples from Wyatt's meadow show a significant difference between sample batch 2 and samples batches 1, 3 and 4. No significant difference is established between the sample batches collected from Water's meadow.

Generally, nitrate levels in the soil water samples are modest (Figure 4.12). The control plot in particular having low concentrations. However, it is noticeable that two days after the water has been removed the samples show marked increases of nitrate. After 9 days, levels were considerably lower. These initial increases in nitrate are recognised on the three floated sites, although they are only significant on two of the three locations (Butcher's and Wyatt's) this pattern may still be recognised on Water's. 

After 16 days, observed variations in nitrate concentrations between the collected batches were found not to be significant, perhaps indicating a return to prevalent conditions, of modest soil water nitrate concentrations.



4.3.5  Labelled 15N during floating

The results for the percentage of 15N recovered are shown in Tables 4.7

	Table 4.7 Results for the Mean Determination of Recoverable 15N on Samples Removed form Britford Water Meadows (%)



	
	Soil Biomass
	Mineral-N

	Soil Sampling 1
	0.329


	0.055

	Soil Sampling 2
	0.319


	0.224

	Mean % of Recovered 15N in Soil Samples
	0.32
	0.14


	Table 4.8 Recovered 15N from the grass sward samples cut from Britford water meadows (%)

	
	
	Infiltrometer 1
	Infiltrometer 2
	Mean

	Sampling A
	Ring 

Boundary
	0.38

0.07
	0.29

0.03
	0.34

0.05

	Sampling B
	Ring 

Boundary
	0.21

0.61
	0.21

0.08
	0.21

0.35

	
	Total 15N


	1.27
	0.61
	0.95


The results show limited uptake as the nitrogen is likely to be immobilised in the soil biomass and grass sward.

4.3.6   Phosphorous in floated water 

	Year 
	Total P(ppm)
	Ortho-Phosphate  P (ppm)



	1995 
	-
	.17 (.07)

	1996
	-
	.17 (.06)

	1997
	.26 (.01)
	.21 (.04)

	1998
	.18 (.06)
	.16 (.05)

	1999
	.17 (.05)
	.16 (.05)

	2000
	.18 (.04)
	.16 (.04)

	Total no. of samples
	38
	77





Table 4.9 shows mean P concentrations taken during routine monitoring by the Environment Agency. Mean Total P and Orthophosphate P (dissolved) concentrations in the Avon water are high, making the majority of the total concentration in the dissolved load.  Examination of data along the length of the Avon from the Vale of Pewsey to the coast (data not shown) showed no clear trends.

The water available for floodplain irrigation, therefore, is typical of rivers fed from chalk aquifers influenced by arable agriculture and effluent from Sewage Treatment Works (STWs) within the catchment (Environment Agency, 2000).  

	Location
	Calcium

   Mgl-1
	    pH
	Temperature

     oC
	O2 % saturation

	Navigation inlet
	46
	7.9
	7.6
	76.4

	Exit 
	47
	8.1
	7.2
	80.8



Table 4.10 shows characteristics typical of water samples for the flow entering Butcher's Meadow from the Avon Navigation and the exit to join the 'tail drain' during the winter months.  The calcium ion concentration is consistently in the order of 50mg l-1 and high pH (range 7.34 to 8.10) reflects the chalk origin of the water. 

The mean winter field temperatures of the water samples would be sufficient to permit grass growth above a threshold of 5.5 oC (Section 3.2.4) and the high levels of oxygen saturation are characteristic of mobile surface waters (Section 4.4.1). 

4.3.6.1  Phosphorous in floated sediments.

The mean of seven available P samples collected in the months of January and February 2001 was 82ppm (range 51 to110ppm); those collected September 2000 were excluded because they were significantly higher with a mean of 170ppm (t = 6, df.8, P < 0.05).  No significant difference was found for total P (t = 1.6, df.8, P > 0.05)  and the mean of 10 samples was 1423ppm (range 1100 to 1725). No significant correlation between texture class (% sand, silt and clay) and either form of P was established, therefore, it is assumed that the distribution of P within the sediment is even. 

During the pulling of the hatches at Vern’s Meadow at the Main Stem (24.01.01) and Water’s Meadow Main Hatch (6.02.01) it was estimated that 383kg and 498kg were introduced via the carriers during the first hour of floating (Section 3.4.3). If it is assumed that all the sediment sampled from the bottom of the navigation is mobile (given that velocities were sufficient to entrain most sediment grades, (Section 3.4.3) then it is possible to calculate the weight of Available P and Total P entering the meadows at these pulling of the hatches.

Table 4.11 shows the calculations of available and total P entering the meadows following pulling the hatches at Vern’s Main Stem and Water’s Main Hatch, first hour ranges in brackets.

	Carrier
	Solid Load 

Av P 

1st hour (g)


	Solid Load

Tot P 

1st hour (g)
	Solid Load 

Av P 

2nd  hour (g)
	Solid Load

Tot P 

2nd hour (g) 
	Mean Tot P in water 

g hr-1

	Vern’s Main Stem 


	31 

(10-42)
	545

(421-661)
	11
	182
	363

	Water’s Main Hatch


	41

(25-55)
	709

(548-859)
	5
	92
	400.5


Table 4.11. Weights of available P and total P entering two carriers in suspended load.

The first hour of floating provided an excess in the suspended load of 363 and 617g of total P over steady state entering Vern’s Main Stem and Water’s Main Match respectively. After this first hour, a steady-state hydraulic condition is reached and it may be assumed that sediment and P fluxes are conservative (Section 3.4.2).

It would be expected that summer irrigation would produce a greater proportion of available P.  The dissolved load P is high (Table 4.9) and would, during floating, deliver a constant flux of orthophosphate P into the topsoil.  Assuming a typical vertical infiltration rate at steady state of 7mm hr-1 (Section 3.3.6) and a concentration of 0.16ppm, the soil solution within the topsoil receives 11.2 g ha-1 hr-1 of dissolved P in excess of that trapped from the suspended load.  However, initial infiltration rates may be up to two orders of magnitude greater at the outset of floating making the instantaneous intake of P in the topsoil large, but only for a few minutes (Section 3.3.6).

The distribution of the suspended load entering the meadows is unlikely to be even and the trapping of silt and sand grade material during the passage through grass has been reported (Muscutt et al., 1983).  This distribution is investigated in the following.

4.3.6.2 Total P and available P in soils and sediments

Table 4.12 shows the results of available and total P for the Meadows at three sites at depths of 0 to 100mm (‘100’) and 150 to 250mm (‘250’).

	 Sample (n=6)
	Available P (ppm)
	P-value
	Total P

(ppm)


	P-value

	Butcher's 100 wet
	46.78
	<0.001
	1325.0
	<0.001

	Butcher's 250 wet
	15.93
	
	750.0
	

	Butcher's 100 dry
	26.42
	0.034
	1237.5
	<0.001

	Butcher's 250 dry
	10.24
	
	700.0
	

	Water's 100 dry
	42.05
	<0.001
	1629.20
	0.002

	Water's 250 dry
	9.84
	
	1136.7
	

	Butcher's 100 wet
	46.78
	0.0181
	1325.0
	n.s

	Butcher's 100 dry
	26.42
	
	1237.5
	


Table 4.12. Topsoil vs subsoil available P and total P and Floating vs non-floating (06.02.01).
In this instance for a Racton soil, differences between topsoil and subsoils are significant for the Butcher's floated vs unfloated site (where the water has repeatedly been observed to miss the sward) for available P (t = 2.82, df.10, P<0.05).  These differences point to P enrichment through the surface-applied irrigation water.

Floating may influence the pattern of sediment and soil P according to travel through the system.  Samples taken across the system showed no significant difference in total P between navigation, carrier and top gutter. However, the fall in available P was significant (F4:14 = 42.7 P<0.001).  Available P was also significant between the float and main furrow (86.56 and 67.71 respectively) (t = 4.52, df=6, P<0.05).

Table 4.13 Results for the analysis of Available and Total P sampled across the system.


	Form of P (ppm)
	Available P
	Total P

	Upper system (n=7)
	122.42
	1203.6

	Lr system (n=12)
	59.49
	1308.4

	P-value
	<0.001
	n.s.



	Form of P (ppm)
	Available P
	Total P

	Upper system (n=15)
	66.22
	1491.5

	Drains (n=14)
	43.59
	1357.1

	P-value
	0.0035
	n.s.



	Form of P (ppm)
	Available P
	Total P

	Upper system (n=12 samples)
	59.18
	1620.8

	Lower system (n=12)


	43.06
	1750.0

	P-value


	0.0402
	n.s



	Form of P(ppm)
	Available P
	Total P

	Top (n=6)
	56.95
	1466.7

	Bottom (n=6)
	38.63
	1445.8

	P-value
	0.0245
	n.s



Table 4.13.1 shows the results for a comparison of the upper system and lower system, or furrows (The sampling regime is given in 4.2.6.3). Passage through the system would appear to halve the available P.  Differences in mean total P, however, were non-significant.  Water’s Meadow, in July when dry, shows high levels of available P compared with winter sampled soils and sediments (Tables 4.13.1 and 4.13.2).  These again, are significantly reduced by passage through the system, although total P does not show this relationship. 

For samples taken on Wyatt’s Meadow between floatings, the pattern is the same as that for Water’s Meadow (Table 4.13.1) with only the available P showing a significant reduction (t = 3.34, df = 26, P<0.05). 

For soil samples collected from Wyatt’s Meadow (06.02.01) during floating, no significant differences were found between samples 1-6 vs 7-12, nor for 13-18 vs 19-24 for total P (P >0.05).  However, significant differences in available P were found for the combined upper system vs the lower system (t = 1.96, df = 22, P<0.05).

Comparing all three upper systems, available P samples from Water's and Wyatt's upper system found significant differences in the means between the July samples (Table 4.13.1) and those for the winter sampling (Table 4.13.2 and 4.13.3), suggesting a seasonal effect (t = 5.58 df = 37 P<0.05). The increase in upper system total P between July and the winter dates is also significant (t = 1.79 df = 38, P<0.05).

Table 4.13.4, scales down sampling to one pane on Wyatt’s Meadow (24.01.01), 110m into the system. There is a significant difference in available P between the upper pane soils and the lower  (t = 2.99, df = 10, P<0.05). This is again, was not significant for total P. This shows that 5m of grass sward causes significant reduction in available P, as with the findings for the July sampling (Table 4.13.1).

4.3.6.3 Textural analysis of soil and sediments 

The sediment samples collected for nutrient analysis were also subject to a textural analysis, a total of 23 sediment samples were analysed. 





Of the 23 samples, 4 were collected from a mid pane location and therefore may be representative of the in situ development of soils. However, as samples were collected from the top soil (200mm) they may be influenced by sediment deposition and have been included in figure 4.13.

The sample locations still represented strategic geographical locations in relation to sediment pathways, broadly representing the upper and lower sections of the system into which they were classified.

The sand fraction of the samples showed a significant difference between upper and lower systems (F6:17 = 6.22, P<0.05) Even when excluding the sediment samples drawn form the Avon Navigation which showed particularly low sand contents, the difference remains significant. The sand fraction is significantly higher in lower part of the system.

The silt fraction also shows a significant difference between upper and lower parts of the system ( F6:17 = 28.86 , P<0.001). However, the silt fraction appears to compensate for the loss of sand and is predominant in the upper section.

Having established a significant difference, the Scheffé post hoc test was carried out and the results are shown in Table 4.14.

	
	Soil

(4)

Mid
	Main Furrow (4)

Lower
	Mid Furrow

(4)

Lower
	End Furrow

(4)

Lower

	Sediment

Carrier (3)

Upper
	#
	#
	#
	#

	Top gutter

(4)

Upper
	
	#
	#
	#



The strong variation in silt content and its significant reduction in the lower hydrological section of the meadow may represent trapping by the grass sward. The clay fraction shows no significant difference between the upper and lower parts of the system and suggests that clay grade material is in transit throughout the system.  

As Available and Total P were determined from these samples, soil textural analysis of the samples would allow a comparison of textural fractions and macronutrient status.

A significant negative correlation was established between the sand fraction and AP 

for both summer (r = -0.626, P<0.05) and winter (r = -0. 428, P<0.05). No correlation was determined however, between the sand fraction and Total P in either season. This is explained by the chemically inert nature of sand, it is unlikely that P will be sorped onto the sand surface. 

For both seasons a significant positive correlation was also established between AP and the silt fraction (For July r = 0.614, P<0.05 and for January r = 0.761, P<0.05).

Correlation between %clay and P may give insights into equilibrium processes. A significant positive correlation between Total P and %clay during the July sampling is to be expected if P moves on the meadow associated with the clay (r = 0.365, P<0.05). The absence of a significant correlation between total P and %clay (r = 0.106, P>0.05) and a significant but negative correlation between available P and %clay the following January (r = -0.48, P<0.05) are less easily explained.  It may be that the available P extracted had permeated the soil matrix during floating but it may not have had time to either sorp on the clay as available P, or form Ca-inorganic P secondary minerals. 

4.3.7  Macro-nutrients and O.M.

The results for six samples (collected 25.01.01)  are shown below in Table 4.15. 

	Sample Ref & Status
	K (ppm)
	OM (%)
	CaCO3 (%)

	1 (Wet)
	110
	10.65
	17.10

	2 (Wet)
	130
	11.31
	12.00

	6 (Wet)
	110
	10.46
	13.50

	Average
	116.67
	10.81
	14.20

	3 (Dry)
	280
	10.52
	11.50

	4 (Dry)
	100
	9.99
	4.50

	5 (Dry)
	150
	8.95
	6.00

	Average
	176.67
	9.28
	7.33

	ADAS Index
	2
	
	



Potassium 

This is low for grassland and would invite an application of fertiliser in intensive systems. The floated areas are lower (possibly due to leaching) but the variation was marked and the differences between treatments were not significant.

Calcium Carbonate (%)

This is high, with the floated areas displaying a significantly higher content (P< 0.05). This is probably the direct result to flooding from a chalk stream, whereas leaching by rainfall in the unwatered areas would reduce % CaCO3. 

Total Soil Organic Matter (%)

This is high and reflects an active pasture system. No significant relationship 

emerges between floated and dry areas, although the mean for the watered area is higher.

4.3.8   Dry weight productivity of Britford water meadows. 

The dried weights for each treatment were totalled to give an overall yield for the plots. These total weekly yields are shown in Figure 4.14  below. 

Yields in the floated plots are 63% higher in Butcher's Meadow and 79% higher in Vern's when compared to the Control site. Although the initial cuts are high for the floated plots and growth remains high in weeks 2 (25.03.98) and 3 (04.04.98). Only by week 5 (18.04.98) does the unfloated plot record comparable levels of productivity. 

Using one way analysis of variance and the Scheffé post hoc test, it was found that there was a significant difference in productivity between the two watered plots (Vern's and Butcher's) and the Control site (P < 0.05). This difference is maintained over three weeks of the five-week sample frame. By week four, productivity on the watered plots has converged but the difference is maintained between the watered plots and the controls. By week five, there is no significant difference between productivity. 

 


4.4   Discussion 

4.4.1  Oxygen and redox potentials

Surface water at the Britford water meadows is highly oxygenated. The water of the Avon Navigation was mostly at more than 85% saturation. Higher values around 90% may be enhance further by the aeration caused by the weir at the abstraction point at Harnham Bridge (SU146292) and the series of small hatches along the Navigation up stream from Britford. The flow in the carriers is comparable with that of the Navigation, flow here is fast and sometimes visibly turbulent. There is a slight reduction in oxygen in the turbulent flow through the sward, compared to that of channel flow and may reflect respiration. It is also possible that this is related to the nature of the free sampling frame, as the efficiency of watering, and therefore the nature of flow, varies considerably across the meadow system.

However, the results from the determination of dissolved oxygen in the experimental plot at Vern’s Meadow does not show significant difference down-profile (although a trend may be identified here), but it does identify a strong difference between upper and lower pane samples. Lower percentage of saturation found in the bottom row of piezometric samplers is likely to be a product of the utilisation of the dissolved oxygen in biochemical pathways. 

Redox potentials remained above +400mV throughout the floating season despite the saturation of the soil profile, indicating an oxidative environment. Down-profile determination of Eh identified a weak trend towards lower potentials at +400mm but these were not significant. The significant difference identified between the piezometers positioned on the upper and lower sections of the pane suggests that the water moving across the surface and upper the top soil, is losing oxygen to respiration at a faster rate than oxygen is diffusing in from the air. This again, would appear to reflect the utilisation of dissolved oxygen within the system as it passes through the soil.

Where the water does not flow efficiently across the system, there is a marked reduction in the dissolved oxygen levels. Such a decline in available oxygen may eventually lead to the establishment of partial anaerobicity and its consequent effects on grassland productivity. 

The emphasis placed on the movement of water by historical authors, indeed the very morphology of bedwork design, probably relates to the importance of maintaining available oxygen throughout the floating period.

4.4.2.  Nitrogen flux and utility at Britford water meadows.

Efficient use of soil-N by vegetation requires minimal losses to leaching (NRA, 1992). However, all soils will lose small amounts of nitrate to groundwater (Rowell, 1994). As water moves through the soil during the winter, it will contain nitrate and, whenever the concentration of nitrate increases through nitrification, there is the potential for nitrate loss; particularly that nitrate which is mineralised during the winter months (Addiscott et al., 1991). Furthermore, as an anion nitrate moves freely in solution in soils, as it is not adsorbed on to the negatively charged exchange sites. Loss of nitrate is, therefore, inevitable within a water meadow due to the displacement of soil water. 

It has been demonstrated that the soils of the Britford Water Meadows are saturated during floating, yet rarely would oxygen be excluded from the whole soil profile above 500mm. The relative proportion of NH4+ - N and NO3- – N varies during the winter and early spring. Nitrogen levels are likely to be enhanced from dung and urine from grazing animals while the effects of soil disturbance caused by the automation of the drain and carrier clearance in the autumn would lead to aeration and nitrification. During floating however, statistical differences between controls and watered soils emerge, especially with respect to NO3--N, but no clear pattern emerges. The interplay between leaching and mineralisation is complicated; however, the continued presence of NO3--N in the floated soils (02.02.98 and 11.03.98) is consistent with the oxygenated soil environment. Furthermore, temperature may influence rates of mineralisation (Morrison et al., 1980). During the period January/February, average temperatures were lower. For example, mean air temperatures for January and February 1998 were 5.6 and 4.7oC respectively, for March 1998, mean air temperature was 7.5oC.

Once the water is finally removed in the spring, NO3- – N levels recover rapidly in response to mineralisation. This may be due to the rapid drainage of the loam soils and hence rapid aeration (Section 3.3.6) coupled with the increasing ambient air temperatures and the identified thermal momentum of the soils, once the water has been removed (Section 3.2.4).  

Previous research has been concerned with linking N – fertiliser application accurately with yield response, one objective being to optimise uptake and hence efficiency. For example, with perennial ryegrass, there is an almost linear increase in yield of between 20 and 30 kg dry matter per kg N, until the rate of application is between 250 and 400 kg N ha-¹ per year. At higher rates, the response per kg of additional fertiliser N declines until the maximum yield is attained. Perennial ryegrass is very responsive to N, with maximum yield attained between 600 and 1,200 kg N ha-¹ per year (Morrison et al., 1980; Whitehead, 1995). However, economic levels of annual N fertiliser rates have been suggested to be in the range of 160 kg N ha-¹ yr-¹ (Balasko, 1995). Although such ‘economic’ levels are dependent on a number of variables, this suggested level is comparable to that delivered to the soil surface via irrigation, albeit the timings of application vary. 

Dressings of total yearly N should be split to reflect the continuing need for nitrogen throughout the growing season. The first application is provided at the beginning of the season and the others after each harvest except the last (Wedin, 1974; Whitehead, 1995). This pattern of application has long been known to produce a greater annual yield and better quality forage than does a single, early spring application (e.g. Reid, 1970) and also minimises direct leaching from fertiliser applied to the soil. Arguably, period floating of a meadow is a form of ‘split dressing’ and may be a factor in the enhanced productivity of ‘late’ floating by providing a nutrient flush. This is distinct from past practice, reducing soil water deficit in Summer in order to stimulate the growth of a late hay crop (Wade-Martin and Williamson, 1999). 

4.4.3  The 15N tracer study and implications for early growth.

The percentage of 15N recovered from the soil biomass (at 100mm to 200mm depths) is low, at 0.32%, but greater than that recorded as mineral NO3-  - 15N at 0.14%. There would also have been uptake within 0-100mm of the surface.

The percentage of 15N recorded from the grass samples is small and of the same order of magnitude as those from the soil biomass. They do show however, that beneath the infiltometers uptake of NO3--15N was reasonably consistent between samples. A high value in the boundary area of Sample 2 may reflect lateral movement of water from the infiltrometer into the topsoil. 

Furthermore, although the recovery was low, in soils with a high organic matter content, such as those on Butcher's Meadow (around 10% at this site), it is also probable that some 15N has been exchange in the anion exchange complex (G. Cadisch pers. comm.).

In conclusion, for an overnight infiltration of 15N labelled nitrate solution, during a period of floating 24 hours before the hatches were closed and the water removed from the meadow, nitrate is capable of being taken up, in small quantities, by the soil biomass and the grass sward.  Using the calculations for NO3- – N delivery (Section 4.2.2) this would imply that only some 0.007kg ha-1 of NO3- – N is taken up daily. 

4.4.4  The fate of nitrogen 

The collection and analysis of samples of soil water at Britford established that Nitrate-N concentrations varied between < 1 and 8 mg l-1 during floating and were generally lower than the mean nitrate concentrations in surface water. This suggests the saturated soils transient anaerobicity may lead to reduction of nitrate-N, although uptake by biomass cannot be ruled out.

Dissolved oxygen levels in the water should overall, provide a sufficiently oxidative environment to impede denitrification. The rapid increase in concentration of nitrate-N in the soil solution recorded two days after the removal of water is likely to be the result of several factors. 

While two days after saturation the soil will drain to their ‘field capacity’, meaning they have a high soil water content, they also have a considerable ‘air capacity’, defined as pores drained between 0 and  -5 kPa. Furthermore, it has been demonstrated (Section 3.2.4) that residual heat remains in the soil for several days after floating. 

The combination of these factors would favour mineralization. This is in part, dependent on water availability (the soils must be moist for microbial activity), aerobicity (even during floating there was a flux of O2 into the topsoil, followed by gaseous oxygen on drainage) and temperature. This is because the rate of microbial metabolism increasing by a factor of three with each 10o C increase in temperature (Rowell, 1994).

That this increase is indicative of a reduction in the dilution of available nitrate-N, is negated by the fall in nitrate to near constant levels in the drier soil environments of succeeding weeks.

Clark (1980) noted the reduction in nitrate N during warm and dry periods on pasture land. Field experiments monitored fluctuations of mineral N on a daily basis. Nitrate N was observed to decline by 25% over a period of three days during warm weather.

The assertion that the reduction in nitrate-N levels in the third and fourth sample runs was due in part to the displacement of soil water by rainfall may be discounted by the lack of recorded precipitation at Britford during the sampling period. It is also unlikely, in such grassland soils, that the loss could be accounted for by the immobilisation of nitrate-N. Such a reduction is likely therefore to be due to uptake by the grass sward. 

4.4.5  Phosphate fluxes at Britford water meadows

The monitoring of flow and sediment concentration during disturbance when the hatches were pulled demonstrates an appreciable influx of P as both suspended sediment and in the dissolved load from the Avon and its system around Salisbury. This high level of P loading in the Avon Catchment is most likely a function of modern agriculture and sewage effluent discharges (Environment Agency, 2000) and it is likely that levels were appreciably lower in the past. Once a steady-state hydraulic regime is established however, there remains a reduced flux of P across the meadow.

P moves in the dissolved phase as orthophosphate and is readily absorbed by soil and certain sediments (Sharpley, 2000) being strongly associated with the clay fraction and presumably as organic P (although this was not separately determined). This Chapter demonstrated that the silt and sand fraction, by contrast, is dramatically reduced by passage through the grass.  In addition to that trapped by the sward during floating, sediment deposition may be observed within the sward following drainage.  Hence, the influence on topsoil textures by floating and incorporation of P.

There is a significant (P<0.05) difference in available P between the upper pane soils and the lower that is not significant for total P.  Passage throughout the watermeadow system causes a significant reduction in available P due to uptake by macrophytes and algae, apparently throughout the year.  This effect is especially associated with the panes that are typically 4 to 7m in width.  The same cannot be said for total P.

The total P determinations include forms in the fixed pool (Section 4.1.5) as well intergrades of labile P.  These are associated with sorption and desorption on soil particles and with and microbial reactions affecting both chemical and organic forms important in determining the level of soil available P (Sharpley, 2000).  Indeed, adsorbtion increases with both time and temperature (Wild, 1988).  Because these soils display high pH values (range 7.39 to 7.79), they lie outside the pH range 6 to 7 for maximum labile (bioavailable) P (Figure 4.3), while the high levels of Ca demonstrated would mean that much P is locked into Ca-inorganic P secondary minerals (Sharpley, 2000).  This would also explains why the levels of available P are not especially high compared with, say, agricultural soils that are close to a neutral pH (MAFF, 1986).  Raised soil temperatures during the spring and summer would also be responsible for P mineralization causing greater levels of available P in the upper system in July.

The role of cattle excreta was not explored empirically but would represent an erratic, but essential component in nutrient recycling. 

4.4.6  Productivity

Kerridge (1953b) suggests that yields from water meadows could be up to four times as great as other pasture, supporting a double and even treble hay crop. Although Bowie (1987) suggested that increases on the very best and productive water meadows were at most two fold, productivity was still be enhanced. 

The results from cropping at Britford, while not supporting the higher claims of productivity, did identify a significant difference in dry weight, between the floated and unfloated plots. A difference that was maintained for a four week period, again supporting the suggestions that floating produces the so-called 'early bite' (Section 1.6.1).

Although non-significant, there is a clear difference in the productivity between the two watered plots (Figure 4.14). This could suggest that such enhancement to early growth is sensitive to the efficiency of floating (Bowie, 1987).

4.5  Conclusions 

Assuming temperatures are sufficient, the over-riding factor controlling sward productivity are the dynamics of soil nitrogen. Nitrogen seems to be highly available across the system. Nitrogen levels in the water coming onto the meadows are comparable to those going off; the 15N tracer demonstrated that the soil micro-fauna and the grass sward are capable of taking up small amounts of nitrogen during floating. Other inputs of nitrogen came from the livestock, demonstrated by raised levels of soil NH4 + in September.

Furthermore, in such a highly oxidative environment, opportunities for denitrification are lessened and nitrogen remains available during floating in its nitrate form. Oxygenation of the environment is, therefore, an essential factor in the avoidance of biochemical reduction and the associated effects of anaerobic conditions on impaired growth.

What is of note, however, is the rapid increase in concentration of soil nitrate-N when the water is removed. Despite the passage of water (which creates a potential for leaching), the rapid drainage and hence aeration of the soil, coupled with the warmth derived from the floodwaters produces an increase in concentrations of nitrate in the soil solution. This takes place at a time when temperatures and rates of mineralisation in pasture soils would normally limit grass growth. In short, the flush of nitrogen occurs at precisely the time there is the greatest demand - that is, in early spring growth.  

Available P varies significantly across the system. Samples drawn from sediments of the Upper system are generally higher, than those from the Lower. This may reflect the uptake of available P by algae and by higher plants. However, available P is also correlated with the %sand (a negative correlation) and %silt (a positive correlation) and, therefore, available P would appear to be related to the dynamic sediment fluxes identified within the system. The positive correlation between clay and available P, in the July samples is expected, however, during the winter sampling a negative correlation is established. This may be explained by the time required for P to sorp on to the surface of clay minerals during floating. It may also result from the calcareous nature of both the soils and irrigation water, thereby leading to the occupation of sorption sites by hydroxyl ions. 

Analysis of soil texture identified significant differences in composition within the system. The proportion of sand was significantly different between the Upper and Lower sections of the meadow, showing an increase in the Lower sample points. This may reflect, in part, disturbance caused by the annual digging out of furrows bringing sand to the surface.

The proportion of silt also varied across the system. Again the significance was between the top gutters and the drains across the system. The silt content was significantly higher in the Upper section reflecting the trapping of silt particulates. 

Potassium (K) content in the samples was low, but not sufficient to influence growth and no variation in K was established across the meadow.

CaCO3 was high, reflecting the nature of the sub-state and the calcium content of the irrigated water. A variation was identified between floated and unfloated compartments, but the significance of CaCO3 is the role it plays in the creation of Ca-P complexes within the range of pH identified at Britford water meadows. 

The primary objective of water meadow management is to improve productivity. Yields in the floated plots are 63% higher in Butcher's Meadow and 79% higher in Vern's when compared to the Control site and these significant differences in productivity are maintained for four weeks.

The differences in productivity are indicative of the variability of grass growth across the meadows. This is likely to be due to the present management regime, being less intensive than in the past. Considerable variations in the sward were frequently observed in the field and these would appear to relate to the frequency and intensity of watering. Past management would have undoubtedly promoted more equitable productivity across the system as a whole.

In conclusion, it appears that early growth is stimulated within the floated productivity plots. Such productivity may be four or more weeks ahead of that expected by unwatered permanent grass. This confirms that the system would have provided significant herbage for late winter fodder, ahead of conventional meadows.

The field data imply that early productivity in the floated areas is typically 60% higher compared with that of unfloated areas. After four to five weeks productivity of the former converges on that of the latter. There is no doubt that the remarkable achievement of this system is that it acts as a sustainable mechanism for promoting marked early growth. This point will be considered further in the final chapter of this thesis.

Chapter 5: Simulation Experiment of Water Meadow Processes

5.1 Introduction

The field data collected from Britford Water Meadows provide evidence for the mechanics of operation in floated water meadows. Experimentation on such sites is difficult to replicate externally for the reasons discussed in Section 1.2 (concerning nomothetic approaches to field science) and is compounded by the paucity of similarly managed locations elsewhere where access is permitted. To this end, a controlled experimental site was constructed in order to attempt to replicate and test the conclusions drawn from the field data.

In 1997, permission was granted by the School of Development Studies, University of East Anglia (UEA), for the construction of an experimental irrigation site to research the mechanics of water meadow operation. The site was located at the Rural Technology Unit (R.T.U.) at the UEA, Blue Bell Road, Norwich (TG 198070).

5.1.1 Aims of the experimental simulation

The aims of the field experiment can be summarised briefly as (c.f. Section 2.2):

· To test the field observation of soil and sward warming by continuous measurements during and after floating;

· To compare the hydrodynamics of Britford and the RTU experimental site by observing infiltration and shallow groundwater behaviour before, during and after floating;

· To test the field observation of oxygen concentrations in surface flows; 

· To measure nitrate concentrations within the soil solution;

· To characterise the structure and nutrient status of the soil and, allied to nitrification, to measure microbial respiration in response to floating; and,

· To compare sward biomass enhancement and the timing of growth.

Site details, methodologies and results for the RTU are presented in this Chapter. Sections 5.2.1 gives details of the site and 5.2.2 describe the experimental methods used; 5.3.1 to 5.3.3 present the results for soil temperature and analysis, hydrology and hydrochemistry, concentration of soil water NO3- – N and microbial respiration rates (related to the mineralisation of organic matter). Section 5.3.4 concerns productivity data and 5.3.5 discusses the influence of floating on the composition of the sward. Finally, Section 5.4 discusses the some of the implications of the presented results from the RTU experiment.
5.2 Methods

5.2.1   Site details
The RTU covers 8.5ha of arable land situated on the eastern side of the Wensum valley, in Norwich, Norfolk. The site is between 10 and 20m above sea level, slopes gently and uniformly, at about 2o, and has a westerly aspect. In 1995, when the site was purchased by the UEA, it was ploughed to a depth of 0.25m and sown with a grass / clover mix.

5.2.1.1 Geology

The RTU site is underlain by a narrow ridge of the Upper Chalk, which in turn is covered by glacial sand and gravels with an occasional presence of Norwich Crag. The soils in the Norwich area, which have developed on these glacial materials, tend to be about 300mm of moderately stoney sandy loam. 

5.2.1.2 Soils at the experimental station

The soils at the RTU site are mapped as part of the Burlingham 1 Association, formed from clayey or fine loamy chalky till, which partly cover glaciofluvial sands and gravels. This association is part of a subgroup, stagnogleyic argillic brown earths. A soil survey of the entire site in 1996 found little evidence of gleying. It is likely then that the soils fall into a different subgroup, though remain within the higher category of Brown Earth soils.

The Burlingham association also includes some well-drained coarse loamy and sandy soils such as the Burlingham series and Wick series. A higher sand content suggests that the Wick Series occurs at the top of the slope, grading downslope into the Burlingham Series.  However, the disturbed nature of the soils led the 1996 soil survey (Carey, 1996) not to ascribe any particular association, therefore, such titles are provisional.

Representative field descriptions for the soils of the site are given in Table 5.1.




	Inspection Pit 1
	Inspection Pit 2
	Inspection Pit 3

	
	Depth (m)
	Description
	
	Depth (m)
	Description
	
	Depth (m)
	Description

	Ap
	0-0.38
	Dark Brown (10YR 3/3) Loamy sand, structureless, very pebbly, few natural roots present 
	Ap
	0-0.33
	Dark Brown (10YR 3/3), loamy sand, structureless, moderately pebbly.Roots present until 28cms
	Ap
	0-0.41
	Dark greyish brown (10YR 4/2 to 3/2), loamy sand, structureless, roots visible throughout, very few pebbles / stones

	B
	0.38-0.6
	Dark yellow/brown sand (10YR 4/4), very pebbly, natural roots occurring to 40cm, lighter horizon at 40cm.
	B/C
	0.33-0.74
	Dark yellow sand (10YR 4/4), a few larger broken flint stones and pebbles visible. Sand becoming lighter.
	B/C
	0.41-0.60
	Dark yellow sand (10YR 4/4), a fine roots visible, small-localised areas of chalky material.

	B/C
	0.6-0.87
	Yellow/brown sand (10YR 5/4) very gravelly.
	B/C
	0.74+
	Soft yellow sand (10YR 5/4), easy to auger, slightly stoney
	B/C
	0.60+
	Yellow sand (10YR 5/4), becoming lighter. Some fractured chalk present.

	B/C
	0.87-1.18
	Dramatic colour change to fine yellow sand (10YR 5/8). No gravel or pebbles.
	
	
	
	
	
	


5.2.2  Experimental design

A plot at the RTU measuring 30m x 10m was designated within the secure perimeter fence for the experimental meadow. The dimensions of the plot and natural slope were comparable with those of one pane on a typical bedwork water meadow. The plot was cleared of existing vegetation and the soils turned and hoed to a fine tilth, care being taken to maintain the down hill gradient. It was then re-seeded using a rye grass mix. Once the sward had developed, the area was cut and raked and then left to ‘grow on’, before the establishment of experimental strips.

One-metre high stock fencing and a lower run of 20mm chicken wire were used to surround the station as an exclosure to grazing animals. The area was then divided into four replicate plots, each containing three treatments (Figure 5.3). Each treatment strip was orientated downhill and was 2m wide x 8m long. Each was demarcated by the upright insertion of plastic sheeting (to a depth of 200mm), to provide some degree of hydrological isolation, particularly at the surface and in the root zone. At the top of each watered strip, a 2m wide guttering supplied water from two supply tanks. They were located on a wooden platform to provide sufficient head (Figure 5.2). The supply pipes to each section included flow meters and control valves regulating the amount of water being provided to each treatment. Similar flow conditions were thereby achieved for each plot. 

Two soil water samplers were installed in each treatment strip; one access tube for a capacitance probe and two piezometers (Figure 5.1). Six treatments (three watered and three unwatered) included randomly located soil temperature probes. Air temperature and water temperatures were also recorded for the site. Data were collected via an ELE EMS 900 data logger and a Hardy Metpole. The data loggers were set to the same configuration as at Britford, to scan every hour and to log the four hourly means. 












5.2.3  Soil analysis

In the final season of floating, soil samples were collected from 200mm depth from both watered and unwatered treatment plots after the water had been permanently taken off (08/06/01). The analysis followed a similar protocol for those samples collected at Britford, namely pH, O.M., Total - N, Available - P, Available - K and CaCO3. The methodologies used for these determinations followed those used on the soil samples collected at Britford (Section 4.2). They are also listed in Table 5.1 (Section 5.3.2). 

Analysis of the soils provided a comparison to the nutrient status with those at Britford. It also afforded the opportunity to identify the impact of floating by comparing the watered and unwatered treatments.  

5.2.4  Hydrological and hydrochemical characteristics.
Volumetric measurements were by a single flow meter attached to the main pipe below the connector for the two supply tanks. The meter was secured under the platform. The supply tanks drew water from the rising main. 

Infiltration rates for the soils of the experimental plot were determined using a double ring infiltrometer and the insertion access tubes for a capacitance probe allowed an analysis of soil water profiles. All methods followed those used at Britford (Section 3.2.3).

The use of treated mains water effectively removed any contribution to nutrient status from sediment. However, samples from the supply were analysed for NO3- - N, pH and CaCO3. 
Furthermore, a Hanna Instruments (HI 9143), hand-held, self-calibrating oxygen meter was used to determine dissolved oxygen in the water supplied to the plot.

5.2.5  Respiration and nitrate mineralization.

Soil water samples were removed from both watered plots and controls following the same methods deployed at Britford (Section 4.2.4). To verify the observed increase in NO3 - - N at Britford in the period after floating (Section 4.3.4), samples were collected during floating (20.02.99) and at a point three days after the water had been taken off (24.02.99). The plots were then returned to floating for a third batch of samples to be collected (01.03.99). A fourth was collected three days after this final period of floating (28.03.99). 

Analysis was carried out at the School of Development Studies, UEA.

Oxidation of nitrogen in a newly aerated soil is a product of microbial activity (Wild 1993). To elucidate the mechanism of NO3- – N release, soil samples were collected daily for four days after the second floating phase (25.03.99 - 29.03.99). Microbial respiration rates were measured over the period of NO3- release using a standard methodology. This involved incubating the soils in the presence of 0.3M NaOH and then a titration using 0.01M HCL was carried out to determine CO2 absorption. The titration results are then standardised to provide the respiration rate expressed as g CO2 g-1 air dried soil min-1 (Rowell, 1994).

Microbial respiration analysis was carried out at the Centre for Science, City College, Norwich.

5.2.6   Sward Growth and Productivity 

Both the historical literature (Chapter 1) and the results from Britford water meadows (Section 4.4) suggest that the primary aim of floating is to provide early growth Which would have been critical when winter fodder was scarce (Cowen, 1992). Because the aim of the RTU experimental meadow was to test both the field and historical data, actual cropping of the experimental quadrats was limited to a few occasions due to the limited space and destructive nature of sampling. The use of a rising plate meter (Michell and Large, 1983) was rejected for similar reasons. 

Hamilton and Giesen (1999) found a strong correlation between non-compressed sward height (measured with a sward stick) and dry weight yield (r = 0.86, df = 213, P<0.05).  Sward height is also used as a measure for rates of grass growth (DARD, 2000) and is traditionally an important factor in the timing of wet meadow management actions (RSPB, 1997). Therefore, sward height was regularly measured in this experiment (Section 5.2.6.1). However, growth is only properly measured by dry weight since plants growing in crowded stands are subject to plasticity (Harper, 1981).

General theories on the relationship between standing crop and species diversity predict a unimodal relationship, with an optimum at intermediate levels of diversity (Grime, 1979). Although the level of diversity that is the most productive is dependent on the vegetation type (Olff and Bakker,1991) and numerous other environmental factors, particularly high soil pH (Smith, 1988), the interdependence of species richness and productivity is one of the more general biodiversity patterns (Grime, 1979; Tilman 1993). Analysis of the Park Grass Experiment (Silvertown et al., 1994) has shown a strong relationship between sward productivity and floristic composition. Increased productivity was found to result in the gramineae component of the sward increasing at the expense of other vegetation. This has also been identified in the Park Grass Experiment at Rothamsted Experimental Station (Jenkinson et al., 1994), the Somerset Levels (Kirkham et al., 1992; Mountford et al., 1993) and in traditional northern hay meadow communities (Smith et al., 1996a and 1996b). Furthermore, Jones (1999) working on traditionally managed hay meadows, identified a relationship between the height of grasses and a reduction in species richness on recently ploughed meadow-land.

The relationship between grass growth and diversity is complicated, not only involving ecological interactions, but also appears influenced by management practice. However, within the contemporary historical texts relating to floating as a management technique, much is made of the improvement made to quality of the sward on the meadows (Vaughan, 1610; Boswell, 1801; Forsyth, 1804; Fream, 1888). Therefore, the species composition of the treatment strips was observed and seeded quadrats were established to examine relative germination success and the influence of floating on a herb rich, wet meadow sward. 

The Foot and Mouth outbreak in early 2001, lead to access restrictions at the Rural Technology Unit, this resulted in a winter floating period of only six weeks. However, once the restrictions were removed, it was decided to continue to float the plots into early May. This allowed analysis of the effects of late irrigation, a more common practice in eastern England (Wade-Martins & Williamson, 1999).

5.2.6.1 Growth and productivity at the RTU

Although the height of a grass sward may be influenced by several factors (e.g. nutrient, water and light competition) measurement of sward height provides a useful guide to rate of growth and productivity. 

One hundred estimations of sward height were made for each treatment strip. Each week, throughout the floating period, a 1m2, stringed at 0.1m intervals, quadrat was randomly located ten times on both the watered and unwatered treatments. Using random numbers as co-ordinates, ten estimations of sward height were made per quadrat. One hundred estimations of sward height were made per treatment, every week, over a twelve week period (29th December 1998 - 19th March 1999).

In the 1998-99 season, once the water had been removed from the plots, four permanent 1m2  quadrats were established within each treatment strip and cropped weekly over three week period. Dry weights were thereby established for the watered and unwatered treatment strips.

During the second season (1999-00), growth measurements began two weeks later in the season. This was to allow the establishment of newly seeded plots, relating to an experiment in sward composition (Section 5.2.6.2). Heights were recorded for the following ten week period (19th January 2000  - 24th  March 2000). In the season 2000-2001, sward height was recorded from a similar point (23rd January 2001). However, readings were disrupted by the closure of the R.T.U. during the early stages of the 2001 Foot and Mouth epidemic. However, measurements were re-established after eight weeks. The strips were watered again for a three week period, from the 23rd April to the 3rd May when the water was finally taken off. In the 2000-2001 season, four permanent 1m2 quadrats per treatment strip were established and cropped each week to provide dry weight measurements of productivity.

5.2.6.2 Sward composition

In the 1999-2000 season four 0.25m2 quadrats were pegged out on each treatment strip. The turf was then removed and the quadrat was levelled with screened top soil. A seed mixture of 50% Lolium perrene with 50% commercial wet meadow mix was then sown in each plot at the recommended coverage of 3g m-2. In addition, four 0.25 m2 electronically controlled propagators were sown with the same mix; the thermostatic control was set to a soil temperature of 6oC and water control to 300ml per week. These would represent ideal conditions for germination and, therefore, provide a maximum expected range.

The mean number of seeds sown per quadrat per propagator (at 0.75gms) was estimated at 945. The quadrats were covered in 5mm netting to avoid loss to birds. Due to the difficulty in identification during early growth, once the plants had grown sufficiently to be easily quantified (9th February 2000) the number of plants was estimated and recorded each week for a ten week period. These observations provided a measure of germination success in the first season of growth.

The following year, late in the 2000-01 season, the sown plots were observed for percentage cover, particularly in relation to the relationship between grass and non grasses. After two seasons of floating differences between sward composition were analysed.  

Once the water had been removed, each seeded quadrat was cropped for the following four week period. Before drying, the samples were divided into grass and non-grass categories.  The dry weights of each category a relative measure of productivity.

5.3 Results 

5.3.1  Soil temperatures

Figure 5.4 shows the mean soil temperatures for the watered and unwatered treatment plots at the RTU for the period 21/12/98 - 25/04/99. 





In figure 5.4, the water was closed off for one week in early March (21.02.99 - 28.02.99). Air temperatures unexpectedly fell after this time and the water was put back on. The water was finally removed on the 25.3.99.

Using one way analysis of variance, a significant difference in soil temperatures was shown (F5,2262 = 116.2, P < 0.001) between the watered and unwatered plots during the first floating period (21.12.98 - 21.02.99).





Figure 5.5 shows where a significant difference (P < 0.05) exists between the mean soil temperatures of individual treatment strips using the Scheffé post hoc test for one-way analysis of variance. It is clear that the floated strips show a significant difference from the unfloated. However, the post hoc also establishes that there are no significant differences within the mean temperatures of the separate floated treatments, nor are there significant differences within the mean temperatures of the unfloated treatments.    

Of interest is the trend in soil temperature between the treatments re-establishing in the period after the water has been removed. In this instance, the soils in unfloated control strips appear to maintain a higher temperature. This observation is significant for a seven day period   (t = 4.11, df = 7, P < 0.05).

When the water was removed from the floated sites, temperatures remained higher for a six day period. The average difference in temperature for this period was 1.4oC (Figure 5.6). Although the temperatures for the floated sites remained higher on days six and seven, these differences fall within the operating error of the temperature probes and are discounted.




This may suggest that the differential temperatures between wet and dry treatments take five to six days to equilibrate. However, the differences are perhaps inconclusive, given the general variability of the results throughout the season. A similar relationship is not identified when the water is removed on the 25.03.99. 

During the second period of floating, no overall significance was established between wet and dry treatments. However, in the first ten days of the second phase of floating (28.02.99 - 11.03.99) average daily air temperatures of 4.0oC were recorded (range

-2.7oC to 7.5oC ). During this cold period, the soil temperatures of the watered treatments were maintained above the unwatered. Mean soil temperatures for this period were 5.9oC and 6.8oC respectively. Such differences were not evident during the second period of floating (28.02.99 - 24.03.99). During this period mean air temperatures were recorded at 8.3oC (range 1.9 - 16oC). This would suggest that temperature differentials between watered and unwatered soils are enhanced during colder conditions. The temperature differential therefore, may not be an important mechanism beyond the winter months. Consequently, the objectives of late watering, common in East Anglia, may have been to provide an input of nutrients to enhance early growth of grass, or to reduce late season soil water deficit, rather to stimulate growth through the provision of warm soil (Wade-Martin and Williamson, 1999).

5.3.2 Soil analysis 

Table 5.3 shows the textural and nutrient status of the soils at the site drawn from both watered and unwatered treatment strips (sampled 08/06/01). There was no significant difference between the nutrient status of soils collected from the watered and unwatered treatment strips.

However, the soils of the RTU experimental station are different from the flood-plain soils of the Britford Water meadows notably in terms of texture and nutrient status. 

	Soil
	pH
	%OM
	Total P

((g g-1)
	Avail P

((g g-1)


	Total N

((g g-1)
	Avail K

((g g-1)
	%CaCO3

	Frome
	7.57

(0.001)
	10.32 (0.792)
	1281 (137.8)
	46.8 (9.46)
	7448 (643.6)
	177 (67.72)
	10.8 (4.73)

	RTU
	6.93 (0.279)
	2.77

(0.275)
	1706 (138.2)
	60.0

(7.22)
	1706

(124.5)
	107 (19.23)
	2.9

(0.639)


Table 5.2 The results from the RTU (* Burlington) soil analysis compared to those from a the Frome series collected from Britford S.S.S.I. (Standard Deviations given in brackets)

Table 5.2 provides a comparison between the Burlington soil of the RTU and the Frome soil of the Britford water meadows (collected 25/01/01). Despite lower levels of nitrogen at the RTU, levels of phosphorous and of potassium fall within the widest ranges of the results from Britford. Both the RTU and Britford are classified 4 (Medium) in the MAFF index for P, and 1 and 2 respectively for K (Low / Adequate) (MAFF 1988). 

Soil pH is lower at the RTU, but both sites are predominantly calcareous. Organic content is lower, as would be expected in comparison to a typical meadow soil. 

Table 5.2 Soil analysis at the Rural Technology Unit site, Norwich.

	Determination
	Methodology
	Results
	Comments

	pH
	Glass electrode pH meter.
	Mean pH ± SD = 6.9 ±0.28.

n = 12
	Slightly lower, probably relating to texture, however, comparable to Britford.



	Textural Analysis
	Sieving and sedimentation
	80% Sand, 17% Silt, 3% Clay by volume (n = 8)
	Categorised as a sandy loam (Hodge et al.,1984). A coarser texture than at Britford



	Organic Matter
	The 'Walkley-Black' Method
	Mean O.M. by weight ±SD = 2.8% ±0.27. n = 12
	Categorised as low (Sessay and Stocking 1994) <40% that of Britford



	Nitrogen
	Kjeldahl acid digestion
	Kjeldahl N ±SD =  0.16% ±0.01

n = 12 
	Classified as ‘Low’ level of nitrogen, one tenth that of Britford. Nitrogen may even be high due to ploughed in residues during preparation 



	Phosphorous
	Colourimetric determination using ELE spectrophotometer
	AP ±SD = 60µg g –1±7.2.

n = 12 
	Categorised as high (Sessay and Stocking 1994). This is probably due to previous applications of triple superphosphate when the site was farmed, prior 1996. Regular applications were made due to the insolubility of phosphate in high pH conditions



	Available Potassium
	Flame spectrophotometry (Rowell 1995)
	Mean AK ±SD = 106.7 ppm ±19.2 

n = 12
	MAFF (1998) Index 1. Low, consistent with sandy loam soil



	Calcium Carbonate


	EDTA Titration (Rowell 1995)
	CaCO3 ±SD = 2.9%± 0.64 

n = 12 
	Lower than that at Britford

	No significant difference was identified between treatments (P > 0.05 NS) 


5.3.3   Hydrological and hydrochemical measurements 

The water supply contained a mean of 14 mg NO3- - N l-1, (n=3), typically double that of Britford. The watered plots required 22.58 m3 of water per day to maintain surface flow and thus the experimental system was delivering more NO3- than at Britford. 

Each day, the supply tanks were filled using hoses, maintaining O2 levels above 90% saturation. Unlike NO3- this was directly comparable to the level of aeration that was experienced in surface flow at Britford (Chapter 3). 

A water sample taken 26/09/01 had 200ppm calcium and a pH of 7.04.

One major hydrological difference was the reduced infiltration rate of the soil at the RTU compared to Britford. Figure 5.7 shows the determinations of infiltration for the experimental site. Using the double ring infiltrometer and based on six determination events, measurements were taken every minute for twenty five minutes. Initial results suggested 1 – 1.4mm min –1 falling to 0.6 - 0.8mm min –1, compared with that at Britford of 30 – 40 mm min –1 falling to 10 – 20 mm min –1.


This may be due to the fine material being washed down profile (a characteristic of argillic soils) thus impeding the downward movement of water. Alternatively, it may be due to compaction during site preparation.

Figure 5.8 shows the draining profile for the site. Measurements were made hourly using the ELE capacitance probe (methods are given in Section 3.3.5). The values are the means for the four wet treatments and four dry controls.  



Water drained quickly in the first two hours after the water supply was closed off. Between three and seven hours however, the rate decreases. To reach an approximation of the control curve (red line in Figure 5.8) takes approximately 72 hours (data not shown). Reductions within 50mm of the actual soil surface (0mm) are consistent with a surface effect observed at Britford, where a portion of the capacitance field, or ‘sensing volume’ is in reality air. The readings for 0 - 40mm were adjusted using the same method described for the data collected at Britford S.S.S.I. (Section 3.3.3). The pattern seems constant over time, but with a low water content near the surface. This would suggest a uniformity of structure; variations at 100 – 120mm may represent textural variation, which may be responsible for slow rate of initial infiltration. 

Initially, rapid soil drainage is consistent with the emptying of macro pores in a coarse, sandy loam, the slower rate achieved after two hours approximates rates at Britford. The initial lower rate at Britford is also probably influenced by the well-developed ped structure (and hence macroporosity) in the highly organic matter rich topsoil (Section 2.3).

5.3.4  Respiration and nitrate mineralisation at the Rural Technology Unit 

Results for the Britford field site identified an increase in available nitrate when the hatches supplying the water to the system were closed and aerobicity was re-established in the rhizosphere. 

The results are shown in Figure 5.9 below. Each batch comprised 24 samples (two from each treatment). The first samples were collected during late floating (20.02.99), the second set were collected three days after the water was removed  (24.02.99). The third set of samples were collected during re-watering (01.03.99) and fourth set of samples represent three days after the water had been removed for the second time 28.03.99). Mean soil temperatures at the time of sampling are shown in Table 5.4.

	Table 5.4
	20.02.99 (o C)

During Watering
	24.02.99 (o C)

Three days after watering
	01.03.99 (o C)

Re-watered period
	 28.03.99 (o C)

Three days after second watering

	Watered
	6.3
	6.8
	8
	10

	Unwatered
	6.3
	5.6
	7.5
	10.5


Table 5.4 Mean soil temperature (n=3) for the RTU soil at the time of water sampling. 


The sample runs (Figure 5.9) show a significant difference between watered and unwatered strips (t = 3.2 P < 0.05). The first batch of samples (20.02.99) is taken as representing the artificial enhancement of soluble nitrate in the soil water, due to high levels of NO3- - N in the water supply (at 14mg N l-1). This first sample set was collected during the floating phase. Enhancement of the concentration is probably due to mineralisation and oxidation of soil N. The second batch (collected three days after the removal of water (24.02.99)) show NO3- – N levels had fallen in both the watered treatments and the controls. This may have been due to the removal of NO3- – N in part by utilisation, or may be indicative of simply the removal of supply. Furthermore, soil temperatures of both floated and unfloated plots fell during this period (Figure 5.4). The floated plots do however, show significantly greater NO3- – N concentrations in soil water approximately under ‘field capacity’ (i.e. post drainage conditions).

The water was then released back onto the experimental plots (01.03.99). During this float, NO3- – N in the irrigated soils increased, but never re-established to the levels of Batch 1. This suggests that the high levels of NO3- – N potentially represent, accumulation over long periods of floating or, alternatively, uptake during the ‘water off’ period. Concentrations are, however, comparable with that in the irrigated water.

A fourth set, taken three days after the removal of water (28.03.99), again indicates a pronounced increase in the floated plots over the unfloated. With soil temperatures comparable between floated and unfloated sites, conditions (post watering) are most favourable for mineralisation. 






For the means of the paired samples, significant differences were established between the microbial respiration rates in the watered and control treatments (t = 14.93, df = 4, P < 0.05).

Figure 5.10 shows a marked increase in the watered plots within 24 hours of the water being removed. Aeration of the soil coupled with the enhancement of temperature in the watered treatments  (Figure 5.4) may be causal to this increase. 

Such an increase in respiration might indicate an increase in microbial populations, or an increase in the metabolic rate of these organisms. However, this does not negate the role such increases may play in the mineralisation and dissolution of nutrients in the soil water after drainage.   

5.3.5   Sward Growth and Productivity

The sward heights for the seasons 1998-99, 1999-00 and 2000-01 are shown in Figure 5.11, Figure 5.12 and Figure 5.13 respectively. For comparison, week dates are given in table 5.5. Weeks are numbered sequentially from the last week in December for all three seasons and these are referred to as 'reference weeks'. Thus, for 1999-00 and 2000-01, floating began in reference week 3. (19th and 23rd of January respectively). For 2000-01 measurements continued until reference week 20 (May 4th 2001, when the water was removed). 


	Week Reference Number
	1998 - 1999

(week commencing)
	1999 - 2000

(week commencing)
	2000 - 2001

(week commencing)

	1
	28.12.98
	27.12.99
	25.12.00

	2
	04.01.99
	03.01.00
	01.01.01

	3
	11.01.99
	10.01.00
	08.01.01

	4
	18. 01.99
	17.01.00
	15.01.01

	5
	25. 01.99
	24.01.00
	22.01.01

	6
	01.02.99
	31.01.00
	29.01.01

	7
	08.02.99
	07.02.00
	05.02.01

	8
	15.02.99
	14.02.00
	12.02.01

	9
	22.02.99
	21.02.00
	19.02.01

	10
	01.03.99
	28.02.00
	26.02.01

	11
	08.03.99
	06.03.00
	05.03.01

	12
	15.03.99
	13.03.00
	12.03.01

	13
	22.03.99
	20.03.00
	19.03.01

	14
	29.03.99
	27.03.00
	26.03.01

	15
	05.04.99
	03.04.00
	02.04.01

	16
	12.04.99
	10.04.00
	09.04.01

	17
	19.04.99
	17.04.00
	16.04.01

	18
	26.04.99
	24.04.00
	23.04.01

	19
	03.05.99
	01.05.00
	01.05.01

	20
	10.05.99
	08.05.00
	07.05.01



For 1998-99, the Student's t-test was applied to the mean sward heights for watered and unwatered treatments for the twelve week period (28.12.98 - 15.03.99) and a significant difference was established (t= 3.65 df=11, P < 0.05).  Comparison by analysis of variance of all treatments for the twelve week period showed an expected significant difference

 (F 23:72 = 215.54, P<0.01). The Scheffé post hoc test was then applied and the significant differences between strips were identified and are included in Figure 5.11 below. 

The mean sward heights in the unfloated treatment strips did not show significant differences within the group until reference week 12 (l) (w/c 15.03.99), implying that the grass did not begin to grow in these strips until this time. 

The dry treatments did, however, show a significant difference in mean height from the floated strips. The Scheffé post hoc test shows that this becomes significant (P<0.05) from reference week 6 (r) (w/c 01.02.99). Prior to this time, there is no significant difference between the floated and unfloated treatment strips.

For 1999-00, the students t-test established a significant difference between the mean heights of the wet and dry treatments for the ten week during the ten week data collection period (t=5.01, df=9 P< 0.05). One way analysis of variance was also applied to all wet and dry treatments and a significant difference was established between the sward heights in the watered plots and unwatered plots (F19:60 = 51.65, P < 0.05). A Scheffé post hoc test was also applied and the significant differences between strips are included in Figure 5.12 below. 

The Scheffé post hoc test shows that significant difference between heights (P<0.05) is established at reference week 5 (24.01.99), a correspondingly close date to that of 1998-99. Prior to this time, there is no significant difference between the floated and unfloated treatment strips.

















These results suggest that the floated treatments stimulate grass growth five to six weeks in advance of the unfloated treatments. Early February marks the beginning of growth in the floated areas compared to late March in the controls. By weeks 10, 11 and 12 the floated strips (v,w,x) begin to exhibit rapid growth and would certainly have provided sufficient productivity for grazing purposes (Figure 5.14). 



For the 2000-01 season, measurement of sward heights was disrupted for an eight week period due to access restrictions. However, heights were measured for the first six weeks of the floating period (reference weeks 3 - 8). Sward height measurements were re-established in reference week 17 and maintained until reference week 20. The results for 2000-01 are given in Figure 5.13.

The data collected in 2001, similarly show a significant difference between the mean heights of all wet and dry treatments (t = 3.13, df = 9, P< 0.05). Analysis of variance for the wet and dry treatments before the closure of the Rural Technology Unit showed a significant difference between the plots (F 11:36 = 388.4, P< 0.001). A consequent Scheffé post hoc test between the mean heights, identified that significant differences were only established after three weeks of floating (reference week 5 and, therefore, comparable to previous years). Analysis of variance for the treatments once watering was resumed, showed a significant difference between wet and dry (F7:24 = 49.9, P < 0.05). 

The Scheffé post hoc test indicates that a significant difference is maintained between the sward heights until the last week (reference week 20), when no significant difference is found between wet and dry plots.

A comparison of sward height for all three seasons was carried out (reference weeks 17 - 20 for 2001 being omitted). A one way analysis of variance established that there was no significant difference between sward heights for the dry treatments over the three seasons (F2:25 = 3.29, P>0.05 NS). However, a significant difference was established between the wet treatments (F2:25 = 3.5, P<0.05) for the same period. Figure 5.15 shows a comparison of all three seasons. Sward height shows a relative, year on year, decline in the wet treatments. 

This is illustrated by the point at which sward height exceeds 200mm. This height is reached in reference week 9 in 1998-99, reference week 12 in 1999-00 and not before week 17 in the final year. Although watering was severely disrupted in the final year, the data does suggest a reduction in the efficacy of floating in the plots at the Rural Technology Unit. This suggests that for an ungrazed system, with no fertilisers applied, such a management protocol is unsustainable in the medium to long term.








The (dry weight) productivity of the treatment strips was measured in the three week period after the floating of the experimental meadow had ceased for 1998-99 (w/c 29.03.99 - 12.04.99). For 2001, the treatments were watered for three further weeks after access was restored (samples collected from 01.05.01). The wet / dry weights of the cropped 1m2 quadrats is given in Figure 5.16. 

 






A significant difference between the watered and unwatered treatments in 1998-99 is shown (t = 4.01, df = 25, P<0.05) These productivity figures are comparable with those drawn from Vern's and Butcher's meadows at the Britford system in the 1996-97 season (Section 4.5.2). The productivity at the control sites at Britford was slightly greater than that in the control treatments at the RTU. Such identified differences may be expected, given the variation in management histories, soil type, nutrient status and regional climate. 

Dry weight productivity in the floated treatment strips is found to be of a magnitude three times greater than that of the unfloated treatments in 1998-99.

The dry weights for 2000-01 for the three week period after access to the Rural Technology Unit was restored are included in Figure 5.12 for comparison. These data represent a period approximately four weeks behind the 1998-99 data and as such, support a trend, recognised with sward height, of a an overall decline at the Rural Technology Unit in productivity between 1998-99 and 2000-01. 

The dry weight productivity was recorded for an eight-week period during the 2000-01 season. The differences between the watered and unwatered plots for each week are shown in Figure 5.17. 



A significant difference was identified between the differences of the dry weights (F7:24 = 4.68, P<0.05). The difference between the watered and unwatered plots was minimal during floating, however, in the weeks following the cessation of floating the difference becomes increasingly marked. This is most likely to be related to the more favourable growing conditions in the watered treatments, particularly inputs of NO3 - N.

5.3.6  Results for sward improvement experiment

The seeded 0.25m2 quadrats were examined each week from the point of germination (9th February 2000). The number of plants in each quadrat was counted for a ten week period and the mean numbers per treatment are shown in Figure 5.18.





A significant difference was identified between the mean number of plants per quadrat in the watered and unwatered treatments (t = 4.59, df = 9, P< 0.05). Therefore, germination was more successful in the watered treatments. Taking the heated propagator controls as 100% germination, 49.5% of the seeds in the watered treatment quadrats germinated compared with 39.6% in the unwatered quadrats. 

In 2000-01, the seeded plots had grown sufficiently to identify plants to species. Examination of the quadrats took place later in the season, when access to the RTU had been restored and the plants were in flower (10.05.01).

A species list is given in Appendix 10. 

For each quadrat, percentage cover was recorded. Figure 5.19 shows the mean percentage  cover of L. perenne for each treatment strip.  




Despite a high degree of variation in each strip a significant difference between percentage grass cover was identified (x2  = 30.1, df = 2, P < 0.05).  

The seeded quadrats for the 2000-01 season were also cropped and sub-divided into grass and non-grass categories. The mean dry weights (g m-2) are shown in Figure 5.20. 




There is a significant difference between the dry weights of grass cropped from the watered and unwatered, seeded quadrats (t = 4.8 df = 5, P < 0.05). This suggests that floating promotes productivity in relation to grass. The sward of the unwatered quadrats were composed of 59.3% grasses by dry weight, whereas, the sward of the watered quadrats  were composed of 69.2% grasses by dry weight. However, there is no significant difference between the watered and unwatered, non-grass categories. This suggests that while floating may increase grass productivity, in the short-term there is little impact on non-grass productivity.  The increase in grass productivity and consequent grass cover would, therefore, relate to the longer-term practice of efficient floating and a traditional grazing regime. However, where floating is not efficiently managed, or where the technique has been recently introduced (through restoration) the sward composition will vary and the plant species diversity would be higher. Floating is not detrimental to non grass species in the short term. It may be possible to manipulate the watering regime to enable plant species diversity to increase. This may have implications for the conservation utility of water meadows.

5.4  Discussion

The experimental meadow was bathed in dissolved NO3 - N during watering in a fashion comparable with a modern hydroponics system. Unfortunately, the use of mains water, whilst obviating the influence of sediment, meant that the amount of nitrate potentially entering the system was artificially high. Any conclusions, therefore, have to consider the influence of this input. However, the importance of the experimental results may be realised through comparison between the Rural Technology Unit experimental data and the Britford field data.
In relation to the differences, the following need to be emphasised, these are:

· Distinct soil structure and textural differences and consequent variation in soil water dynamics (particularly in relation to infiltration and drainage);

· Different management histories and consequent variation in soil nutrient status, particularly in relation to phosphorous;

· A difference in regional context and probability of variation in climate;

· The use of mains water for a supply, removing the role of sediment inputs;

· Disturbance to the RTU site soils during construction of the experimental meadow. 

In relation to similarities, the following points need to be considered:

· Similar enhancement of the sward has been replicated by running water across the surface of the grass;

· The soils drain rapidly in the first instance, allowing aeration within the macro-pores;

· Soil temperatures both absolute and in terms of treatment differences were comparable;

· There are comparable nitrogen dynamics.

A laboratory analysis of microbial respiration rates was also undertaken at the RTU. The results imply that microbial respiration is low during floating but increases rapidly once the water has been removed. This combined with similarities in temperature lags; boosts mineralised nitrate manifest in the soil water concentrations. This would explain the increase nitrate in the soil water at a time (during early growth) when demand is high.

The RTU experimental site emphasised the role of the soil water dynamics, particularly in relation to temperature, aeration and the consequential effect on nitrogen pathways. It cannot, however, test the effects of sediment loading. Moreover, the input of organic particulates and phosphorous have been shown to be important on established meadows such as Britford where, sustainable long-term fertility relies upon nutrients from the suspended sediment and the dissolved load. This is an area for future research. 

The RTU experiment not only allowed the successful replication of productivity data, but also suggests that floating promotes early growth and encourages the growth of grasses. This in the longer term may promote grasses over non-grasses and hence combined with a traditional grazing regime, improve the quality of the sward for agricultural purposes. These data also suggest that in the longer term, floating may reduce species diversity and as such efficiently floated meadows may have a reduced role in the conservation of wetland flora. 

However, meadows floated over the short term, or those that are inefficiently floated, will promote grass growth, but not at the exclusion of other, wet meadow non-grass species. Coupled with early grazing, which creates regeneration niches (Grubb, 1977: RSPB,1999), these results suggest an 'ecological mosaic' is established across the water meadow, which is related to the timing and efficiency of management. Therefore, diverse communities, similar to those identified in the field at Britford (Cutting and Cummings, 1999) are established. 

It would appear that floating as a management technique may have potentially two outcomes. Firstly, water meadows could be managed intensively to provide an efficient and sustainable agricultural grazing system. Alternatively, a management strategy of intermittent periods of floating, and/or less intensive water management combined with managed grazing, suggests that floating may have an important role to play in maintaining wetland diversity.

Chapter 6: Discussion

6.1 Conclusions
The historical construction and management of water meadows had one essential aim, namely the enhancement of early production of grass for livestock. Many of the historical references, refer to the importance of producing an ‘early bite’ which is seen as integral to the promotion of water meadow management and therefore the principal incentive for their construction (Wright, 1790; Boswell, 1801; Young, 1808).

Persistent themes are found in the literature relating to water meadow productivity (Chapter 1, Table 1.1). Early 18th Century writings, for example, are frequently concerned with the importance of temperature in stimulating early growth. Temperature appears to be less of an issue in the late 18th and early 19th Century literature, and two other factors are widely discussed. Firstly, much was written on the quality of the water, in relation to both sediment loading (so called ‘Dirty Water’), (Marshall 1818; Vancouver 1813) and, certainly by the 19th Century, the significance calcium was appreciated (Dennison, 1840; Paxton, 1840). Secondly, the importance of moving the water evenly and consistently across the meadow and hence the need for accurate levelling and construction is stressed (Young, 1804; Stevenson, 1812). Whilst there was a degree of debate concerning the role of sediment, both suspended and dissolved, the emphasis on the need to keep water moving across the surface was generally accepted by the early 19th Century (Vancouver, 1813). 

Historical assumptions about how improvements in grass growth are achieved are frequently cited much 20th Century literature (for example, Kerridge 1953b; Feltwell, 1992; Thomas, 1998). However, rarely are there specific references to the degree of the enhancement in grass growth and at best only a theoretical consideration is given to the mechanisms at work. Interestingly, however, the roles of oxygenation, nitrogen, temperature and dissolved and suspended load are appreciated by speculation, but there are very few data in the literature.

That meadow irrigation worked and that water meadows made a significant economic contribution to local economies, is verified by the widespread adoption of water meadows throughout the seventeenth, eighteenth and even nineteenth centuries accompanied with a documented and related increase in land values (Bettey, 1999).

Water meadows, therefore, originally represented a management protocol driven by productivity, and the essential aim of this research has been to elucidate some of the mechanisms involved.  

Kerridge (1953b) described grass yields from water meadows as being up to four times as great as other meadowland. This was disputed by Bowie (1987) using historical evidence on yields from dry meadows, compared these data to the recorded yields from water meadows. Bowie (1987) suggested that increases on the very best and productive water meadows were at most twice that recorded on dry meadows, but that on poorly managed water meadows, production may not have been significantly enhanced. The results from this study at Britford and the RTU support in general, claims for the enhancement of production (Sections 4.3.8; 5.3.5). The field data would, however, appear to support Bowie (1987) in that dry weight productivity was nearly twice as great in the floated plots as in the dry. The RTU data showed a three-fold increase in productivity in the first year of operation. This however, was under tightly controlled conditions, and may be due to higher NO3 - N levels in the water supply. The productivity of the RTU treatment strips significantly declined over the three year period. 

The experimental data appear to support the assertion of stimulating growth early in the season, to allow the ‘early bite’. The sward on the floated treatments at the RTU was an average of 0.6m high by March (compared with 0.2m in the controls). March and April were historically the period when grazing was most needed (Betty, 1999). Comparable increases in NO3 - N concentrations in the soil water following floating was observed at both Britford and RTU locations following floating.
In relation to temperature, the field data from Britford and the data from the RTU experimental station did show significant differences in soil temperatures between floated and unfloated areas. Much of the literature places emphasis on the movement of water acting as a so-called ‘hot-bed’ for the grass. Undoubtedly based on historical observation in the field, this aspect of meadow operation is widely discussed in the 20th Century literature (Kerridge, 1967; Betty, 1974). 

A suggestion made occasionally in the literature concerns the importance of chalk streams on the thermal regime of water meadows. Spring water is reported to emerge from ground sources at temperatures variously described as typically between 10oC and 14oC (Sheail, 1971; Betty, 1977; Thomas 1998). Field evidence suggests that by the time the river water has reached the meadows, it is close to ambient air temperature (the mean floating season water temperatures at Britford were 1996-97 4.3oC and 1997-98 6.6oC). The existence of a very shallow water body covering the sward and topsoil would in any case, make it prone to heat exchanges with the boundary layer of the atmosphere. Therefore, the temperature of the water per se may not be the sole cause of the higher temperatures. It is more likely that the movement of water through the sward insulates the soil from heat loss during colder spells and especially during the winter months. The constant movement of water across the surface is an important function in the maintenance of higher topsoil temperatures, as a merely wet soil would be expected to have lower temperatures due to surface evaporation. Soil temperatures are, however, maintained above freezing and more crucially above 5.5oC during the early spring. 5.5o C is the threshold temperature above which most temperate grass species are induced to grow (Alcock et al., 1968).

One noticeable and possibly important aspect of the thermal regime concerns soil temperature in the period immediately after water has been removed from the floated sites. There would appear to be a significant time lag of up to four days duration before the temperatures of the floated and unfloated areas reach an approximate equilibrium.

Field observations at Britford (18.01.97) and at the RTU (25.03.99), suggest that the top soils of both sites have a high ‘air capacity’ (proportion of pores drained at field capacity) leading to rapid drainage which, in turn, allows the restoration of aerated conditions at a time when the soils are still warm. Furthermore, although initial drainage is rapid, the rate of drainage slows after the first few hours. The soils, therefore, approach field capacity during this period. Thus, there are times when relatively warm soil conditions prevail, with no constraints on water availability. 

The literature of the 18th and 19th Centuries makes constant reference to the importance of water constantly flowing across the surface of the meadow. Only in the 20th Century literature is this essential characteristic definitively attributed to the role of oxygen (Carrier, 1936), although no data are available.

Infiltration rates vary greatly, and hydrological partitioning favours surface flow, but despite this, oxygenated water enters the topsoil avoiding anoxic conditions. The flow is sufficiently turbulent to dissolve appreciable atmospheric oxygen in winter and transport it over the meadow (saturation typically 80 to 90%. Section 4.3.1).  In doing so, seasonal requirements of oxygen flux into the soil are met. Net consumption of oxygen is demonstrated by a fall in oxygen saturation in the saturated topsoil across the pane in the order of 10%.  A pane width of typically 4 to 7m would not seem capable of generating anoxic topsoil conditions under floating. Indeed, dissolved oxygen infiltrating into the topsoil during floating met the winter requirements of the soil-crop system (Wild, 1988).

This supports the early contention that flowing water prevents stagnant conditions that would soon kill the grass (Cutting and Cummings, 1999). Such an oxidative environment also resists denitrification and encourages nitrate mineralization, favouring the maintenance of NO3--N over NH4+ – N. 

The importance of calcareous water is frequently cited as desirable for water meadow productivity. References are made throughout the 19th and 20th literature, but apart from generic mention of calcium improving fertility, its precise role is rarely discussed (Chapter 1, Table 1.1). Under soil conditions which are acidic, the rate of release of mineral N is reduced, due to a parallel reduction in rates of decomposition (Wild 1993). The calcareous nature of the meadow soils, therefore, encourages the availability of nitrogen. Furthermore, the high pH of the calcareous water (around pH 8 at Britford), reduces the chances of de-nitrification because the Eh potential required to trigger such reactions increases as pH falls (Section 4.2.2). The relative higher temperatures and the availability of water in the floated sites, even after the water has been removed, should allow for an increase in the rate of biochemical reaction times. This combined with rapid aeration and a recovery of bacterial populations, favours mineralization and the production of nitrate.

6.1.1 Suspended Sediment

The most discussed aspect of the operation of water meadows is undoubtedly the role of suspended sediment and organic wastes in the irrigation water. Many debates take place in the historical literature concerning the relative importance of this role. Many describe the importance of sediment, in the maintenance of meadow fertility  (Table 1.1). Some doubt is cast on this role however (Marshall 1796(b) and 1796(c)) as floating as a technique was observed to operate when the water was clear of sediment.

Generally, the 20th Century literature supports the emphasis placed on sediment. Moon and Green (1940) however, point out that there is little doubt of the manurial value of floodwater, although, “ Whether this manurial value was due to suspended or dissolved material is not stated” (Moon and Green, 1940). 

Sediment movement across the meadow suggests a conservative, even negative, sediment balance when the meadow is under a ‘steady state’ hydraulic regime.  However, once the hatch is pulled, the ingress of sediment through the hatch can be as much as half a tonne in the first hour that also has the potential for bringing a pulse nutrients on to the meadow.  Following this event, sediment may be transferred across a pane.  Silt grade material in surface soils is attenuated by 5% for every metre of grass through which it passes.  Muscutt et al. (1993) found grass most effective in trapping sediment at the coarser end of the particle size range. Significantly this study has demonstrated that water meadows are fairly efficient in trapping silt grade material and returning comparatively low sediment loads, over the floating cycle, to the main river. 

Measurement of the flow and sediment concentration during disturbance when the hatches were pulled at Britford has demonstrated an appreciable influx of P as both suspended sediment and in the dissolved load from the Avon and its system around Salisbury.  Once a steady-state hydraulic regime is established, there remains a reduced flux of P across the meadow. This high level of P loading in the Avon Catchment is most likely a function of modern agriculture and sewage effluent discharges (EA, 2000) and it is likely that levels were appreciably lower in the past.

Because these soils display high pH values (range 7.39 to 7.79), they lie outside the pH range 6 to 7 for maximum labile (bioavailable) P, while the high levels of Ca demonstrated would mean that much P is locked into Ca-inorganic P secondary minerals (Sharpley, 2000).  This would also explain why the levels of available P are not especially high compared with, say, agricultural soils that are close to a neutral pH (MAFF, 1986).  Raised soil temperatures during the spring and summer would be responsible for P mineralization causing greater levels of available P in the upper system in July.

The meadow soils act as a sink for 'available P' suggesting that grass, macrophytes and algae take it up all year round although in the summer this would be recycled by grazing animals.  The apparent mobility of the ‘non-available’ P (included in the determinations of 'total - P'), presents a problem downstream if it is weathered to available P.  However, there is insufficient information at this stage to draw conclusions paralleling those for nitrogen utilisation and mobility.

At the RTU experimental station, however, the water supply was entirely free from suspended sediment and yet the enhancement of productivity was still achieved.   

In terms of the soluble load, periods of floating investigated in this project represent high nitrogen input systems. Sources of nitrogen include the excreta of grazing animals, as well as atmospheric deposition and the soluble load of the water used in irrigation. However, despite the availability of NO3- during the floating period, there generally appears to be little assimilation during the active floating phase of management. Using 15N labelling at Britford showed only a small degree of uptake by soil biota. This seems to be corroborating observations of NO3- – N levels in the water samples taken from both the Avon Navigation and the tail drain at Britford water meadows. However, it is the availability of NO3- - N and its further release as the soils aerate (especially in converting NH4+ – N to NO3- – N) in the period immediately after the water has been removed that may be important. This is a period of time when the grass is at a stage of early growth and consequently the sward demand for nitrogen may be expected to be high. 

Certainly, during this period, an increase in the aerobic respiration rate of the microbial population has been observed and this may be expected to support further the establishment of an oxidative environment. 

This research suggests that while the sward is bathed in nitrogen in forms potentially useable by the crop (NH4+ – N and NO3- – N both species being available for sward uptake), paradoxically little is assimilated. Furthermore, total nitrogen in floated soils is lower than the unfloated counterparts suggesting a minimal NO3- - N supply to the soil arriving directly from irrigation water, delivered under a highly leaching environment. However, soluble nitrate remains available in the soil immediately after floating and this, combined with the 1% or so of nitrogen which the 15N study shows to be captured in the soil and present in the grass, is no doubt a critical factor in producing the nutrition for the ‘early bite’. Therefore bedwork watermeadows will utilise available nitrogen, but there is no evidence for them acting as a net sink for that element. 

Water meadows have been productive systems, for 300 years yet the mechanisms behind this productivity are not well understood with the exception of observation of temperature, water movement, and sediment. This research has shown that, in a generic sense, these factors are influential and their relative degree of importance has been established for both an historic meadow and a simulation experiment. The relative significance of each of these factors is important in understanding the detailed processes of water meadow operation. Based on the data collected from Britford and the RTU a functional model of water meadow operation is proposed (Figure 6.1). 








6.2 Summary of a model of water meadow operation. 

1. The period during floating

· During floating, a high percentage saturation of dissolved oxygen in the water and a high soil and water pH favour the maintenance of NO3- – N. 

· Dissolved oxygen is utilised in the soil, as there is a reduction in oxygen levels in soil water samples taken form the top and those taken from the bottom of the panes.

· Soils are kept 2 – 3oC warmer as floating restricts heat loss from the soil. This is significantly higher during periods of lowest air temperatures. This affords protection from the oscillation of air temperatures, thus preventing a rapid fall in soil temperature or freezing.

· During a normal floating event approximately 20% of the input water is lost from surface channel flow which leaks either sideways from the floated ‘compartment’, or lost to groundwater beneath the floodplain. 

· The nitrogen ‘budget’ is high input, high output. Storage of mineral N is apparently less in the floated meadow soils at Britford and the RTU. However, delivery rate comparable with contemporary ammonium nitrate fertiliser applications

· Less than 1% of available NO3- – N is taken up during floating. 

· The phosphorous budget is high input, low output. Sediments and associated phosphorous are entrained by disturbance in the Navigation by rapid and repeated opening and closing of the main hatches, immediately prior to floating.

· Deposition of sediment (especially that from the initial opening of the hatches) occurs as the water passes through the sward. Silt and sand are entrapped; clay tends to remain mobile.

2. The period after water removal

· Temperatures in the floated areas are significantly higher for around 4 - 5 days compared to non-floated areas.

· Drainage in the loamy soils is rapid and aerobic conditions in the macro-pores are quickly established.

· Floated soils reach field capacity within 48 hours.

· Temperatures, which are above 5.5oC initiate, grass growth, which increases rapidly after drainage.

· Combinations of aerobic conditions, warmth and water availability lead to an increase in microbial respiration, and therefore oxidative conditions producing mineralization and a release of NO3-.

· Rapid initial growth of grass in floated areas, shows significantly higher wet and dry weights compared to non-floated areas (up to three times greater). 

· A small amount of nitrogen is assimilated during floating. This may be the key to higher dry weight productivity in floated sites, coupled with higher temperatures and the maintenance of oxidative conditions.
3. The resting period

· Meadows are grazed during late April to early September for approximately one week per field.  Animal excreta produce important inputs of nitrogen.

· Available P is taken up by the biota, and its concentration is reduced across the system. 

· Raised soil temperatures during the spring and summer are responsible for P mineralization causing greater levels of available P in the upper system in July

· Grass is ‘rested’ in high summer, however, the system may be used for irrigation in times of drought.

· Ditches and drains provide an important habitat for invertebrates, macrophytes and birds.

6.3  Comparison of the function of water meadows and buffer zones

Riparian buffer zones have gained wide acceptance as tools for protecting water quality in the UK (Muscutt et al., 1993), however, a comprehensive understanding of the mechanism is still incomplete (Lowrance, 1998; Cook, 1998) including how long on established buffer strip may remain effective (Groffman et al., 1991). Certainly reviews of the effectiveness of established buffer zones suggest an immediate and significant impact on the levels of Nitrogen and Phosphorus entering water courses, with a significant body of published work suggesting highly significant reductions (Wenger, 1999). 

Both the hydrodynamics and complicated topography of a floated water meadow system is, however, distinct from that described for buffer zones. For example, nitrogen attenuation in buffer zones may be marked and the removal capacity of buffers is well established (Dillaha et al., 1989; White et al., 1998) yet, much of this removal is through subsurface reduction (Haycock and Pinnay, 1993). Hydrological pathways in part influence the effectiveness of buffer zones in relation to dissolved material (Cook, 1998) and the primary flow characteristic of water meadows involves significant surface flow. When compared to subsurface processes, the impact of buffer zones on nitrogen in surface flows shows a marked reduction in effectiveness (Peterjohn and Correl, 1985).

The suggested mechanisms by which losses of nitrogen occur are uptake by plants and/or dinitirification (Wenger, 1999). The uptake of N by plants was identified at Britford water meadows by the 15N tracer study, demonstrated that uptake was small. Dinitrification (seen as the primary process in relation to buffer zones) depends upon prevailing reducing conditions in subsoil (White et al., 1998). However at Britford, recorded redox potentials suggest the maintenance of oxidative conditions to at least 400mm. 

Gleying, suggesting reduction of nitrate would be possible, was marked below this depth in all areas examined. However, the subsoil proved extremely difficult to penetrate and the hydrochemical fate of nitrogen was not investigated.

Residency times have also been identified as important for the reduction of nitrogen in buffer zones, furthermore, water passing quickly across the surface effectively bypasses take up by plants (Fennessy and Cronk, 1997). The residency of water within a water meadow is reduced still further by the shorter passage of flow across a water meadow pane as compared to a buffer zone. 

The continuous operation of buffer zones leads to greater assimilation in summer, and a marked reduction in effectiveness in the winter months (Groffman, 1998). The seasonal operation of water meadows would therefore, reduce the rate at which N may be removed from water. Additionally, the soils exhibited a high organic matter and high nitrogen status consistent with Ncycle modelling for modern eutrophic conditions. It may be that the ability of a water meadow system to accumulate nitrogen (and other nutrients) becomes finite with time.

The effective filtering of sediments as water passes through grass has been documented (Leeds-Harrison et al., 1996). Since most phosphorus arrives attached to sediment (Karr and Sclosser, 1978, Peterjohn and Correl, 1985: Osbourne and Kovacic, 1993) or on organic matter (Johnes and Hodgkinson, 1998) floated water meadows could be expected to be efficient at the removal of P. The effectiveness of grass in this respect is part a function sward density (Melville and Morgan, 2001) and by the maintenance of sheet flow. Wenger (1999) discusses the mechanical devices available in the maintenance of even depth, surface flows; a role that in effect was the objective of the Drowner in the past.

The sediment pathways identified at Britford suggest the meadow as an efficient filter of sediments and thereby potentially influences the attenuation of P during and indeed after floating. However, marked reduction was only observed for bioactive available - P.

The different objectives of the two technologies place different emphasis on soil and water processes and, as a result, significant differences exist between the operational characteristics of buffer zones and those of floated water meadows. However, the study of buffer zones provides insights into water meadow processes. The study of operational floated meadows may also provide complimentary information in the furtherance of understanding more fully the operation of buffer zones. 

6.4  Modelling annual nitrogen budgets using NCycle 

The nitrogen cycle model NCycle (Scholefield et al., 1991) was used to simulate the flows of nitrogen (N) through the floated water meadows systems based on the sites investigated in this study. 

Inputs to NCycle are from fertilisers and atmospheric wet deposition. The cycling processes take account of animal uptake, returns to the soil from dung and urine, losses are by leachating (as NO3--N), denitrification and volatilisation. The model produces outputs including dry matter production, animal live weight gain and net changes in the organic pool of nitrogen in the soil.

NCycle (version 1.0) was parameterised for both beef and dairy production at Britford and for the simulated water meadow under a cutting regime at the RTU, Norwich. The model is not capable of being parametised precisely for the effects of floating, but it simulates longer-term effects of changes in the soil N pool which are taken as indicators of the ‘sustainability’ of the system in productivity terms.

Further to the assumptions of the model, three further factors must be considered:

· Floating is a means of changing the timing of productivity but has little overall impact on an annual basis.

· The uptake of nitrogen during floating is minimal (from the 15N tracer study) and may be substituted for the wet atmospheric deposition at these times.

· Atmospheric fixation by clover and other plants is not considered despite this being potentially considerable (Sheil et al., 1999).

The atmospheric inputs considered are 25 kg  ha-1 yr-1 for Britford and 35 kg ha-1 yr-1 for the Norwich area. A pre-industrial level of 10 kg ha-1 yr-1 is assumed for comparison (K.Goulding 1999, pers.comm.).

Scenario 1 reflects beef production at Britford SSSI. Here, around three animals per hectare are grazed on a rotational basis between March and November. Paramaterisation assumes wet deposition at 25 kg ha-1 yr –1 a clay loam soil with poor drainage and grassland older than 20 years. The default utilisation factor (U) of 0.62 applies. This is the proportion of plant N consumed by the animals and is taken as comparable with conventional grazing systems. Figure 6.2 shows the annual flows of nitrogen through each pool and there is a small positive accumulation of soil organic matter 

(2.2 kg ha-1 yr-1). The 2.87% N accumulated in plant tissue and leachate concentration of 0.74 ppm NO3- – N are comparable with real values at the site.



Figure 6.2 NCycle simulation for Britford (S.S.S.I). Present situation is ‘sustainable’ in terms of organic N pool accumulation (+2.2 kg ha-1 yr-1) due to atmospheric loading.

Scenario 2 is paramatised as Scenario 1 but with the pre-industrial level of wet atmospheric deposition of 10 kg ha-1 yr-1. Figure 6.3 shows this dry matter production (DM), live weight gain, product and leachate concentrations are all reduced. Most significant data show the reduction in the organic pool of soil nitrogen, which becomes negative at – 8.5 kg ha-1 yr-1. To redress the depletion in soil nitrogen ‘U’ has to be reduced to 0.35 while DM is reduced to 1499 kg ha-1 yr-1 (model output not shown). This is close to a halving of stocking density. However pre-industrial era grazing would almost certainly have been by sheep, not cattle, at a very high density and on a rapidly rotating basis (Vancouver, 1813). Dung and urine were ‘exported’ by folding the flocks overnight; on the arable, therefore, direct comparisons are difficult.


Figure 6.3 Britford Pre-industrial simulation. Pre-industrial loading at present stocking densities depletes Organic N pool.

Scenario 3 Figure 6.4 reflects the stocking density of the dairy herd at the adjacent water meadows of Lower Farm, Britford (SU 168274). At approximately one cow per hectare (K. Stearne, 1999, pers.comm.) this is low. Despite the greater losses of nitrogen required for milk production, the output predicts a positive change in the organic pool of soil nitrogen (14.8 kg ha-1 yr-1). Predicted dry matter production (at 900 kg ha-1 yr-1) is, however, very low.



Figure 6.4 Lower Farm (Britford) simulation. Dairy production at present stocking densities is sustainable (+14.8 kg ha-1 yr-1), despite ‘export’ of N in milk and meat.

Scenario 4 Figure 6.5 is parameterised for a cutting regime with a wet deposition of 35 kg ha-1 yr-1 N with well-drained sandy soil and grass established for 2 to 3 years. The predicted negative accumulation (- 31.8 kg ha-1yr-1) of soil organic matter suggests the productivity of the system would be unsustainable in the longer term.


Figure 6.5 Rural Technology Unit (Norwich) simulation. Despite high atmospheric loading, the system is not sustainable in the longer term (-31.8 kg ha-1 yr-1)
Significant reductions in dry weight productivity were recorded at the Rural Technology Unit over a three year operational period.

Bhogal et al., (2001) evaluated the predictive capability of NCycle in relation to field measurements and found that the model consistently underestimated mineralization rates of N.  This was due in part to the internal cycling of N through the microbial biomass. 

Therefore, in relation to the precise predictions required for the calculation of optimum fertiliser applications, NCycle has limited utility and new models such as Sundial FRS have been introduced for such functions (Smith et al., 2001). 

However, this model is still useful for making general predictions of longer-term sustainability relating to management regimes. In summary, NCycle modelling suggests there is a great sensitivity to atmospheric inputs in maintaining productivity on modern water meadows in the absence of artificial fertiliser, or organic fertiliser N inputs in excess of that from the grazing animals. Productivity (measured as balances of the soil organic matter, nitrogen pool and dry matter production) would have been sustainable in the pre-industrial era, although the liveweight gain would be appreciably lower. The cut but ungrazed experimental station at the RTU would not be sustainable.

6.5   Suggestions for future research

This research has examined the detailed operation of bedwork water meadows. In particular, it has concerned the mechanics of this management protocol in relation surface water and soil hydrodynamics and the resultant increases in productivity. It has also examined the mechanisms of enhanced productivity, such as nutrient fluxes (with particular emphasis on nitrogen), temperature, sediment flows, oxygen and the role of soil micro-organisms.

The future of water meadows depends to an extent on the degree to which they are valuable to both the farming community and to environmental, conservation and heritage organisations.  Consequently, future research directions may be identified in three areas.

1. Agricultural
a) The enhancement of grassland production particularly in relation to the use of Ammonium Nitrate fertiliser would prove a useful area of research, particularly when viewed alongside the policy of the establishment of Nitrate Vulnerable Zones.

b) Further work is required on the sustainability of this system, particularly in relation to sediments in supply water and their influence on phosphorous in the suspended and dissolved loads.

c) A cost benefit analysis in relation in to existing water meadow systems is necessary, both in relation to restoration for agricultural purposes and conservation. This for example would assist in setting subsidies for agri-environmental schemes such as Countryside Stewardship. 

2. Environmental 

a) Replication of sediment analysis is required on bed work systems that feed directly

from a river source rather than a slow flowing canal. Although the water supply arrangement at Britford is not uncommon, the role of suspended sediment may be understated during steady state, compared with take-off directly from rivers.

b) Further hydrological measurements are required to move towards a more detailed hydrological model of water meadows operation.  

c) Audit of existing meadows particularly related to the feasibility of restoration (either for agricultural, conservation or for flood alleviation schemes).

d) Annual phosphorous (P) surplus over the last 65 years in the UK has lead to a P loading of c.1000 kg ha-1. This is the equivalent of a 50% increase in total and available P (Withers et al., 2001). The environmental implications of such an increase, particularly through eutrophication of aquatic environments, may be profound. Water meadows have a potential to act as an effective sink for P, thus reduce levels in water courses. 

3. Conservation

a) Further surveys are required to ascertain the degree to which the early growth of grass may alter biodiversity (See Appendix 6)

b) Plant community analysis on abandoned, partially restored and fully operational meadow sites, would enable the investigation of the effects of management. This in turn would allow the effective application of management objectives.

c) An assessment of the contribution water meadows may make to the wider aims conservation (e.g. mammalian, aquatic and avian fauna). 

Although only one field system (Britford) was investigated in this study, repeated measurements across the meadows and experimental testing of most variables at the RTU, Norwich, has given a clear picture of meadow operation. However, further information may in future be gained as other, differently organised, systems either become available for experimentation, or are restored from dereliction. 

6.6   A future for water meadows 

The water meadows of Southern England have all but vanished from the landscape. Once described by Thomas Hardy as "silver traceries across the valleys of Wessex", the last true water meadows have survived against the irresistible trends of post-War agriculture. The Britford water meadows are an example of a landscape subjected to 300 years of continuous management. As such, their conservation values are without question.

The resistance to the closing of this particular chapter in landscape history has been brought about in part by the robustness of the system in terms of productivity. They have also survived due to the enthusiasm shown for water meadows, in terms of both their history and their aesthetics, by landowners, tenant farmers, voluntary and conservation groups. The survival of even small pockets of water meadow land has continued to be compromised. Proposed road construction in the Salisbury area could possibly impact on the Britford (S.S.S.I.) and the Lower Woodford (S.S.S.I.) and the impact of B.S.E. and Foot and Mouth Disease, may further threaten all wet grassland as a result of lack of demand for grazing land.

In the last five years government agencies have however, adopted policies to safeguard existing and restore degraded floodplain and wet grassland (HMSO, 1995). There has been continued recognition of the value of wet grassland in terms of flood storage and riparian buffer zones (RSPB, 1997). 

Significant developments in agricultural policy have lead to schemes subsidising low intensity farming (e.g. Environmentally Sensitive Areas, Countryside Stewardship and the Wildlife Enhancement Schemes). 

There is increased awareness concerning the integration of agricultural and conservation issues. Water meadows are an example of such an integrated approach to land use. They are essentially an agricultural system designed to enhance grassland productivity, but at the same time, they represent important wetland habitats that may support unique flora and faunal populations. Water meadow systems (both derelict and operational) also provide unique opportunities for the study of nutrient fluxes, sediment movement and their interactions.

Unfortunately, high labour input requirements have worked against the continuation of the meadows as viable agricultural systems. However, recent enthusiasm for water meadows has come largely from voluntary conservation organisations. A restored water meadow site at Maiden Newton, Dorset, is primarily for wildlife conservation. The full restoration of a bedwork water meadow system by the National Trust at Sherborne, Oxfordshire, is essentially for archaeological interest. Restorations are also underway, under Countryside Stewardship, on the Lower Frome near Dorchester, Dorset. The real test of the current reassessment of riparian corridor management will be to what extent the re-establishment of wet meadows is embraced by the future agricultural industry. Water meadows function as part of an agricultural system; they are sustainable, productive and environmentally favourable. As such, they are not only an attribute of an agricultural heritage but are uniquely placed to be sensitive barometers of the environmental commitment of our agricultural future.

Endnote

Arthur Fenton managed the water meadows south of the Harnham Bridge, Salisbury (including those at Britford) for all of his working life. To say simply that he worked the meadows, perhaps does not do justice to his consummate skills as a practical hydrologist. Every day for over seventy winters he walked the broad geographical sweep of water meadows at Britford, checking and managing the waters movement. People at the village of Britford still maintain that Arthur Fenton could make water flow up hill.  

Yet, he lived through a century when his great skills became as redundant in the face of technological change as the water meadows themselves. 

His father before him had managed the same meadows, as had his grandfather. They were part of a long lineage of people who worked and built this system and whose disappearance has meant the loss of a subtlety of understanding, as well as closer and more intimate appreciation of the working of landscape. The landscape they built still survives them. It is their epitaph. It is our inheritance.

Arthur Fenton died in 1995. He was the last of the ‘Drowners’.

Figure 1.1. The Avon Navigation (the main carrier) at bank-full stage. View looking north westwards towards Salisbury from the main hatches at Longford Park (SU167272). Butcher's Meadow is seen to the right, where a breach of the carrier has taken place. 





Figure 1.2. Butcher's Meadow looking to the south west, towards the Avon Navigation. The central channel is a small carrier running along the apex of the bed. The panes slope downwards either side, the two adjacent channels are drains, running towards a main drain below the embankment of the Navigation.





Figure 1.3. Butcher's Meadow looking north west. To the right a carrier is bringing water to the smaller carrier in the middle ground. The Avon Navigation is to the left. The large oaks in mid-view mark the boundary of Butcher's meadow.





‘Dirty water’ (water with a high sediment load) was often mentioned in the literature as a source of nutrients and as a soil conditioner, thus enhancing fertility. Allied to the suspended load would be the available nutrients held in solution in the river water.





3. Suggested Reasons for the Enhancement of Productivity through Floating





2. Detailed Protocols for Floated Meadow Management





1. Water Transfer on Floated Meadows





Drainage had to rapid, both to allow constant flow and to close flow quickly should the need arise through heavy rain or the breaching of carriers. 





Water flow across the panes was maintained at a constant rate. It could be controlled by the use of turf stops placed in the carriers.  Flow needed to be checked constantly





Water would be moved across the system by a series of smaller (bunny) hatches 





Water returning to the river was said to clear, as sediment had been deposited on the meadow. Effectiveness of floating was said to decrease down river as the sediment was removed by successive systems.





Sediment is deposited within the sward enhancing fertility. Nutrients in solution are available for plant uptake. The water acts as a ‘hot bed’ for the grasses maintaining higher soil temperatures and thus allowing early growth.





Water movement in the carriers and across the grass was seen to be essential. Standing water was to be avoided. This requirement of flow implies the importance of maintaining high oxygen levels in the water.





Water in the small drains flows under gravity into the main drains and eventually into the large tail drain. The water is thence returned to the river





On filling the smaller carriers the water flows downhill across the panes, through the grass sward and eventually in to a small drainage channel





Water in the Main Carrier is transferred across the meadow. As levels rise so the water spills into the smaller carriers (or carriages) 





The main hatches would be closed to allow so called ‘dirty water’ to flood into the carriers. By opening and closing the main hatches fluviatile sediments could be further entrained in the water.





After ‘righting up the works’ throughout September/October the water was allowed onto the meadow at or around All Saints Day (1/11)





Figure 2.1 Britford Water Meadow S.S.S.I 





Each field within the system operates as a separate compartment. Floating will normally commence at the southern end of the network at Vern's Meadow. Moving northward through Butcher’s, Wyatt’s and Water’s in sequence.





Similarly, cattle are brought on first at the southern end in the spring.





The meadows to the west of the Navigation were removed in 1974 prior to notification. The meadows visible to the south west of Lower Farm are still floated, but lie beyond the S.S.S.I.





Figure 2.2. Soil inspection pit showing profile of the Frome series. Chalk / gravel matrix can be seen at approximately 0.3m. 1 m rule gives scale. 








Figure 2.3. The Gade series. A humic alluvial gley over mottled calcareous silty subsoil. 1m rule for scale.





Figure 2.4. Inspection pit showing typical Hucklesbrook series profile. A sandy loam underlain by gravels. 1m rule gives scale.





Figure 2.5.  Soil map of Water’s and Wyatt’s Meadows, the northern section of the Britford Water Meadow system.
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Figure 2.6. Soil map of Butcher’s and Vern’s Meadows, the southern section of the Britord Water Meadow system.
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Figure 2.7 Map showing the Wiltshire Avon catchment area and region 


Reproduced with permission from the Environment Agency.  
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Extract shown on page 52





Figure 2.8  Extract from Ordnance Survey map Landranger 184 Salisbury and the Plain. Showing the location of the Britford water meadow system in relation to the city of Salisbury, Wiltshire. (With permission from the Ordnance Survey)








60% of the discharge from the River Avon is taken form the abstraction point below Harnham Bridge, providing water for the water meadows at Britford 





The abstraction is upstream of the Sewage outfall. Therefore, the lack of dilution has caused this section of the Avon to fail to meet R.Q.O’s  





Figure 2.9 To show the main flows of abstracted water (With permission from the Ordnance Survey)





02.02.97





01.12.97





10.12.96





20.11.96





30.10.96





Duration of ‘floating’ on Vern's Meadow 





Figure 3.1(a) Air Temperatures for Vern's Meadow (30.10.96 – 02.02.97)





The graph represents air temperature at a height of 2m above ground level.


The average temperature for November was 10.2oC, slightly higher than the average 8.9oC for Wiltshire (Environment Agency1998).  Mean temperatures for December at 6.6oC were higher than average   (4.6oC). However, temperatures declined markedly in January, giving lower than average totals, a mean of 3.7oC against a monthly regional mean of 4.4oC.
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Figure 3.1(c) Soil Temperatures for Vern's Meadow (30.10.96 – 02.02.97)





Soil temperatures at 0.1m depth show less range and although decline through November and December do not fall below 0oC. All penetrating ground frosts occurred in January and represent 12.5 days. Sub-zero temperatures were recorded between 02.01.97 and 17.01.97, inclusively. During, December, despite minimum air temperatures of -6.2oC the mean soil temperature for this month was recorded as –0.9oC.





Figure 3.1(b) Water Temperatures for Vern's Meadow (30.10.96 – 02.02.97)





Water temperatures show smaller extremes of variation than air temperatures. However, the water became frozen for 3.8 days, when the temperature fell below 0oC. The majority of this time (65.2%) was in the month of November, before floating. The low temperatures of early January are not reflected in the water temperatures after this time. Only once in January did temperatures fall below 0oC.
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Figure 3.2 Air Temperatures for Water's meadow (14.12.97 - 15.03.98)





The graph shows mean temperatures from six four-hourly logs. Water's meadow was floated twice during this season (20/12/97 - 20/01/98 and 08/02/98 - 22/02/98)





Figure 3.3 Soil and surface water temperatures recorded during first period of floating on Water's meadow (20.12.97 - 20.01.98). Figures represent mean temperatures of those logged every four hours by the ELE EMS 900 data logger. 
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Figure 3.4 Mean daily soil and air temperatures for the intermediate non-floating period on Water's meadow (21/01/98 - 07/02/98)
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Figure 3.5 Air, surface flow and soil temperatures during the second floating period on Water's Meadows (08.02.98 - 21.02.98). EMS 900 configured to scan temperatures each hour and to log the mean of four hourly scans. Lines represent mean values of six readings.





� EMBED Excel.Sheet.8  ���





Difference in temperature (oC)





Figure 3.6 Differences in recorded mean daily temperatures between soils and surface water temperature during the second floating period on Water's Meadow (08.02.98 - 21.02.98). The greatest differences are recorded in the first three days of floating, after which soil and water temperatures appear to equilibrate, shown by the convergence on zero.





Mean soil temperature (oC)





Mean air temperatures (oC)





Key:





  ( Floated sites





    (  Unfloated sites





3





          Set Number





>40cm s-1





40cm s-1





30 cm s-1





20 cm s-1





10 cm s-1





<10 cm s-1





Figure 3.8 Isovels and cross sectional areas for the two main carriers for the Water's Meadow System at the Britford Water Meadows SSSI.
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Determination of flow was by systematic sampling of points in cross section, as shown in the diagrams. Depths were recorded by soundings from a ranging pole lain horizontally across the carriers.














Readings were taken 14/15 February 1998 when the hatches were fully open and the meadow in full flood. They represent therefore the maximum discharges.





Determination of flow was by systematic sampling of points in cross section, as shown in the diagrams. Depths were recorded by soundings from a ranging pole lain horizontally across the carriers.














Drainage ditches for which mean velocity of flow was recorded





Figure 3.9 Sample Points for the Determination of Channel Discharge (Q) in drains leaving Water's Meadow 
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Figure 3.10 (a) Diagrammatic representation of cross sectional area and isovels for the surface drains 1-8 on Water's meadow, Britford





Figure 3.10 (b) Diagrammatic representation of cross sectional area and isovels for the surface drains 9 - 13 on Water's meadow, Britford





Drain1 Water's 	 Cross Sectional	      Mean Flow  (m2s-1)     Discharge (m3 s-1)


Meadow	  Area (m3)	       (determinations)





                                0.4275                      0.3 (9)                        0.1285	








Drain2 Water's 	 Cross Sectional	      Mean Flow  (m2s-1)     Discharge (m3 s-1)


Meadow	  Area (m3)	       (determinations)





                              0.1272	       0.2055 (4)                   0.0261








Drain4  Water's 	 Cross Sectional	      Mean Flow  (m2s-1)     Discharge (m3 s-1)


Meadow	  Area (m3)	       (determinations)





	  0.0754                       0.0716 (2)                  0.0054	
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Figure 3.11 Determinations of Reynolds Number (Re) and surface velocity ‘v’ (m s-1) for one pane on Butcher's Meadow. 
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Figure 3.12 Infiltration for selected sites on Water's Meadow (Frome Series). Collected 18.09.96.  The infiltrometer was used at ten locations (18.9.96). Six determinations (i.e. the infiltrometer was filled six times) were made at each location. The mean values of each determination for the ten sites are shown above. Error Bars represent ± 1SE
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Figure 3.13 Mean Soil Water Profiles from capacitance probe measurements made during floating at experimental stations (Britford Water meadows 1996-97 & 1997-98) 
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Figure 3.14 Wetting  curves for sites at Butcher's Meadow (18.09.96).


Down profiles were recorded at intervals of two minutes.


Lines represent mean values.





The red line (S) represents the profile prior to the addition of water. This was achieved by setting up the infiltrometer around an access tube. Water was added to the infiltrometer regularly and profile soundings were made every 120 seconds. Readings at 20mm depth interval were recorded to a depth of 280mms.


T = 120 second time interval.
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Figure 3.15  Weights of suspended sediments from filtered samples collected fortnightly during the floating season 1996-97 and 1997-98. The data were collected during steady state conditions and are expressed as g l-1. Error bars represent +1 SD
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Figure 3.16 a. The suspended sediment load for four sampling points on Vern's Meadow, Britford S.S.S.I., Salisbury, Wiltshire (24.01.01). The sampling points again represent key stages relating to sediment flux. As the water entered the system (VH), the carrier (VCP) and similarly, two points on the pane, the top (VTP) and the bottom of the pane (VBP), adjacent to the drain.  Similarly, the samples were taken once the water arrived at each point and then at 5, 15, 30 and 60 minute intervals.
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Sediment load (g l -1) from samples taken adjacent to the Main Hatch (Water's Meadow)
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Figure 3.16 b. The suspended sediment load for four sampling points on Water's Meadow, Britford S.S.S.I., Salisbury, Wiltshire (06.02.00). The sampling points represent key stages relating to sediment fluxes, namely as the water entered to system (MH) was carried to the pane (WCP) and at two points on the pane. The top (WTP) where water spilled from the carrier and at the bottom of the pane (WBP), before it moved into the drain. The samples were taken once the water arrived and then 5, 15, 30 and 60 minutes from that point.
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Sediment load (g l -1) from samples taken adjacent to the Carrier (Wyatt's Meadow) during steady state conditions





Sediment load (g l -1) from samples taken adjacent to the Main Hatch (Wyatt's Meadow) during steady state conditions
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Sediment load (g l -1) from samples taken from an upper pane location (Wyatt's Meadow) during steady state conditions





Sediment load (g l -1) from samples taken from an lower pane location (Wyatt's Meadow) during steady state conditions





Figure 3.16 c. Weight of suspended sediments on water samples collected from sample points on Wyatt's meadow (24.01.01) during steady state conditions in relation to confined and surface flows
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Figure 3.17 Northern section of Water's Meadow (see Figure 2.2) showing location of EMS relative to the main carrier supply of water. If water levels fell in the Main Carrier, so depth and efficiency of flow on the pane would be reduced, perhaps explaining variability of temperatures. The location was dictated by proximity of the unfloated control area. 
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Figure 3.18 Scatter graph of water discharges on the Britford Water Meadow system against area watered (1998). Mean linear regression line is fitted at 95% confidence level. (r2=0.981)
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Figure 3.19 Scatter graph of water discharges on the Britford Water Meadow system against area watered (1998 &2001).
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Figure 3.20. FLOWNET version 5.12 (Van Elburg et al., 1989) was used to construct shallow groundwater flow nets that were parameterised from field observations.








Figure 4.1 The Nitrogen Cycle. The diagram is redrawn to emphasise the continuous movement of Soil-N from one form to another through a range of biochemical processes.


(Redrawn from Rowell 1995)





Figure 4.1. The Nitrogen Cycle. The diagram is redrawn to emphasise the continuous movement of Soil-N from one form to another, through a range of biochemical processes


(Redrawn from Rowell, 1994)
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Figure 4.2 Typical Values for the distribution of P in a reasonably fertile soil. Values are given for the 0-200mm layer, 2500t soil ha-1. Organic P values are for a soil with 1.7% organic matter and 12g Pkg-1 organic matter. Soil-solution P is calculated assuming that I kg of soil contains 300ml of solution. Arrows indicate movement between fractions (after Rowell,1995, from Wild,1988). 
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Figure 4.3 Approximate representation of P sorption and occlusion in inorganic forms, as a function of pH. (Adapted from Brady, 1974 and Sumner, 1999)
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Figure 4.4 Piezometric Water Sampler used for Dissolved Oxygen Concentrations.








Extraction of water via  syringe . Extraction of air via two way hand pump
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Figure 4.5 Schematic of soil water sampler. Air is evacuated from the tube and the resultant pressure differential draws in water through the porous ceramic cup. 





Figure 4.6 Schematic to show the arrangement of the 15N labelling  plots. Two replications were made at Wyatt's meadow. Samples of soil and grass were collected weekly once the label had been introduced.





Grass samples were cut from the area adjacent to the infiltrometer ring. 





15N Isotope added to a known volume of water. Water in inner collar drained within 24 hours. Plots were left for seven days before sampling.





Soil and grass samples removed for analysis





The 15N infiltrates into the soil.


It may be subject to immobilization, or pass out of the system via leaching.
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Figure 4.7 Mean determinations of dissolved oxygen levels in surface water during the floating season on Britford Meadows (17.12.97, 27.12.97, 16.01.98 and 21.01.98, 05.03.98).


(n=12 for all sites except for last column, slow flow determinations n=9)


Error bars show one Standard Deviation.
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Figure 4.8 Dissolved oxygen levels determined in water collected in piezometric samplers located on Vern's Meadow, Britford. Data were collected 24.12.97 27.12.97, 16.01.98, 21.01.98, 07.02.98, 27.2.98, 05.03.98 & 09.03.98. Piezometers labelled 1 - 9 were placed adjacent to the carrier and piezometers 10 - 18 were located adjacent to the drain. 
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Figure 4.9  Mean values for nine determinations of redox potentials on Vern's Meadow during floating (24.12.97 27.12.97, 16.01.98 21.01.98, 07.02.98, 27.2.98.05.03.98 09.03.98) 
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Figure 4.10 Results from the determination of NH4+–N and NO3–N  from soil samples drawn from Butcher's Meadow and the Control Plot at Britford Water Meadows. Determination was by seven replicates of eight bulk samples. Error bars represent +1 SD. 








Table 4.5 National Rivers Authority / Environment Agency data for NH4+, NO2 & NO3 in samples collected form the Avon Navigation (SU160279) and the River Avon (SU173275) Values are means for the winter months (Nov, Dec, Jan). (Environment Agency, 1998)
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Figure 4.11 Mean Total Oxidised Nitrogen (T.O.N) present in 7 sample batches. Taken at intervals of two weeks from December 1996 until February 1997. NS = Not significant (P>0.05). Error bars = 2 Standard Deviations.





Figure 4.12. Mean values of NO3- – N and NH4+ – N concentrations in soil water samples drawn from four sites on Britford Meadows.





Water was removed at different times, hence the batch numbers correspond to the timing of sample collection as follows;





During floating 


48 hours after the water had been removed.


Seven days after batch 2 had been collected


Fourteen days after batch 2 collection





Each site represents six replicate samples. The control site remained unwatered throughout the period.





Error bars represent one standard deviation.





Mean surface concentrations of NO3- – N were 5.7 ± 0.2 mg l-1 
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Table 4.9. Six year phosphorous status as annual means (with standard deviations) from the Hampshire Avon. Water was sampled at East Harnham (Grid ref SU 14602910) near the point of take-off for the Avon Navigation (data source: Environment Agency).





Table 4.10. Example characteristics of water samples entering and leaving Butcher’s Meadow (07.01.98).





Table 4.13.1  Comparison of topsoil and sediment P in samples from the upper and lower systems, Water’s Meadow (21.07.00).





Table 4.13.2 Comparison of topsoil and sediment P from the upper and lower systems, Wyatt’s Meadow (24.01.01).





Table 4.13.3. Comparison of topsoil P from upper and lower system, Wyatt's Meadow (06.02.01)





Table 4.13.4. Comparison of topsoil P from samples adjacent to the float and drain for a pane at Wyatt's Meadow, 110m into system (24.01.01).
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Figure 4.13 Results for the textural analysis of 23 samples (collected 2000/01) from the Britford water meadows system. Sand, silt and clay are given in percentages. The range for these results is also given (Total percentage 100.1%)





Table  4.14 Results for the Scheffé post hoc test as applied to the one-way analysis of variance test between samples from Upper and Lower parts of the system and silt content. Only significant cells are shown. No difference is identified within the Upper samples, nor the lower. The significant difference lies between Upper and Lower.





# denotes significance. N is given in brackets





Table 4.15 Results for 6 samples from wet/dry locations for K, OM and CaCO3
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Figure 4.14. Weekly dry weight of plant materials cropped from 3 permanent plots. Plots comprised four replicates of 1m2 quadrats. The plots were harvested weekly for 5 weeks. Letters denote significant difference (P<0.05) using the Scheffé post hoc test. Similar letters denote no significant difference between variables (P>0.05). 





Table 5.1 Field description of soils at the RTU experimental meadow site, UEA.  





Figure 5.1 The experimental station at the Rural Technology Unit.





Shown here are the treatment strips, separated by black plastic sheets. Visible tubes include piezometers, soil water samplers and capacitance probe access tubes. To the left is the ELE EMS 900, to the right, the Hardy Metpole, both are climate data loggers.





 


Figure 5.2 The supply tanks for the experimental station








The supply tanks (1280l ) were filled from the mains water supply twice daily. The platform, standing approximately 2m above the gutters, was required to give sufficient head to force the water to the furthest treatments. The tanks provided sufficient flow for a 12 hour period. The flow meter was housed below these tanks and gave volumetric readings for total use. Individual flow rates in each treatment were adjusted by tap valves, and adjustments tended to be made by eye.





Figure 5.3 Diagram of the experimental design at the Rural Technology Unit (UEA). Four experimental plots were divided into three treatment strips. Treatment 1(2,6,7,11 )received an efficient watering regime, Treatment 2 (3,5,9,10)a less intensive regime (this was abandoned early in the year due to insufficient water supplies). The third treatment (1,4,8,12) was an unwatered control.  
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Figure 5.4 Mean soil temperatures for the experimental station 21.12.98 – 25.4.99. 
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Figure 5.5 Results for the Scheffé post hoc test applied to soil temperature data from floated and unfloated strips at the RTU.  





Treatment strip numbers are those allocated in Figure 5.3. Mean values for the temperatures are given in each bar. Each error bar represents 1 SD.





Mean difference is significant (P < 0.05) if letters above bars vary.
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Figure 5.6 To show residual heat in the watered soils in the period after floating. Values are mean soil temperatures for the watered and unwatered treatments 
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Figure 5.7 Infiltration determinations for the Rural Technology Unit site. Five determinations (ie the infiltrometer was filled five times) were made randomly across the plots (09.06.99). Infiltration was very much slower than those at Britford water meadows
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Figure 5.8 Draining profiles of experimental treatments. The curves are means of the recorded values from the four floated treatments. For clarity profiles for hours 3 -7 are grouped. The mean of all unwatered controls is also shown. Profile data were adjusted to allow for the atmospheric influence on the upper readings (Section 3.3.3)
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Figure 5.9 NO3-N determinations of soil water samples collected from the Rural Technology Unit. (n = 8) 


 


Error bars showplus one standard deviation. 
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First sample represents floated conditions. There after samples represent intervals of 24 hours in unfloated conditions
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Figure 5.10 To show the mean microbial respiration rate in soils from the Rural Technology Unit. Collected daily from each treatment. Day 1 represent floated conditions (16 samples were collected each day i.e. each batch represents 8 dry and 8 wet samples) Error bars are very small and hence are omitted.





Table 5.5  Week Reference numbers for the floating seasons 1998-99, 1999-00, 2000-2001. Shaded cells represent weeks during which sward height measurements were made. The break in 2000-01 was due to restricted access to the Rural Technology Unit due to the national Foot and Mouth outbreak. These dates pertain to Figures 5.11, 5.12, 5.13, 5.15.
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See Table 5.4 for dates
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Figure 5.11





Mean sward height measured over the twelve week floating period 


( Weeks 1 – 12). Week 1 is the last week of December.





The upper bars


 (a – l) represent the unwatered strips, the lower bars


 (m – x) represent the floated.


Error bars represent +1SD.





The boxes represent the results of the Scheffé post hoc test. Letters above, represent those weeks that show a significant difference (P<0.05) from the  bar below.
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Figure 5.12





Mean sward height measured over the ten week floating period 


( Weeks  3– 12).





Week numbers correspond to those numbered on Fig 5.8. In 1999-2000, floating started 2 weeks later than in 1998-1999. Hence the first week is approximately  week 3








The upper bars


 (a – l) represent the unwatered strips, the lower bars


 (m – x) represent the floated.


Error bars represent +1SD.





The boxes represent the results of the Scheffé post hoc test. Letters above, represent those weeks that show a significant difference (P<0.05) from the  bar below.
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Figure 5.13





Mean sward height measured over the 20 week floating period 





Weeks 9- 16 were lost due to restricted access to the Rural Technology Unit 





Week reference numbers correspond to those numbered on Fig 5.10. 








The upper bars


represent the unwatered strips, the lower bars


represent the floated.








Error bars represent +1SD.











Treatment strips 6, 7 in the foreground  and 11 at the top of the photograph. Three of the four watered strips at the end of week twelve, when the last heights were recorded.  





Figure 5.14 The Rural Technology Unit site at the end of the floating phase. The difference in sward height between the plots is shown.
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Figure 5.15. Mean sward height (mm) for seasons 1998-99, 1999-00 and 2000-01, for watered and unwatered treatment strips. Week reference numbers commence from the last week in December for each season. Error bars represent +I SD. See Table 5.4 for dates
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Figure 5.16. To show the mean dry weights cropped from watered and unwatered treatments at the Rural Technology Unit in 1998-99 and 2000-01. 





2000-01 season represents the three week period after access to the Rural Technology Unit was re-established. Comparably, four weeks behind the 1998-99 data.
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Figure 5.17. Differences in dry weights (g m-2)  between watered and unwatered treatment strips at the Rural Technology Unit 2001. A negative value indicates productivity in unwatered treatments were greater than watered treatments, a positive value, the reverse. Week1 is the week commencing 23rd April 2001.  The water was eventually taken off on the 10thof May, between weeks 3 and 4. Weeks 4 - 8 (14.05.01 - 11.06.01) were unwatered.





Four quadrats were cropped in each treatment strip on a weekly basis until 7th June 2001. 


Error bars represent ±1 SD. 
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Figure 5.18. Mean number of plants counted in four seeded quadrats in watered and unwatered treatment strips. Number of plants germinating in heated propagators is also given. 
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Figure 5.19. Mean percentage cover of Lolium perenne in seeded 0.25m2 quadrats. Calculated from four quadrats per treatment in watered and non-watered treatment plots (April 2001). Error bars represent 1 SD.
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Figure 5.20. Mean dry weights of grass and non-grass categories from seeded plots.


Four 0.25m2 quadrats in each treatment strip were treated as 1 m2. Means are, therefore, calculated as a 1 m2 per treatment strips. The plots were cropped for a four week period (17/5/01-07.6.01).


Error bars represent +1SD. 





Figure 6.1 Diagram to show the main mechanisms operating during two stages of water meadow management suggested by this study.





Soils are at, or close to field capacity. Water is freely available for plant uptake.





Action of soil fauna enhanced as warm, aerated conditions prevail. 





Removal of water allows normalisation of thermal regime, however soils retain heat differential for 4 - 5 day period 





Water rapidly drains leading to aeration. Soils reach field capacity within 48 hours. Water is freely available.





Water flows across the surface of the pane, the confused flow allowing oxgenation of the water form atmospheric sources





Action of soil faunal populations may be  reduced, thus slowing nitrogen utilisation. 





Water may be lost to ground water or lateral movement











Stage I





Stage II





Water inputs  dissolved nutrients. OM and P complexes on suspended   sediments are deposited during initial  stage





Soils have been maintained at temperatures above 5.5oC. Thus, growth of Lolium perenne is stimulated. Aeration of soils and increase in microbial respiration enhances NO3 N release. 





Heat is retained in the soil due to the insulating effect of water





Water rapidly infiltrates into the soil leading to saturation. Anaerobicity and anoxia are avoided due the oxgenation of the water maintaining an oxidative environment  








� Nomenclature follows Stace (1992)
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																																						26.45		22.9		24.2		25.5		22.98		26.45

																						4.15		10.7		10.45		11.2		18.7		21.45

																						9.4		4.6		7.4		10.8		20.8		23.15

																						10.25		12.9		6.6		11.9		15.75		23.2

				1		12.15		13.95		10.2		11.5		20.8		23.8						6.6		10		4.95		12.8		15.8		23.3

				2		8.8		12.4		13.2		11.95		15.32		23.75						12.15		13.95		10.2		11.5		20.8		23.8

				3		4.15		10.7		10.45		11.2		18.7		21.45						8.8		12.4		13.2		11.95		15.32		23.75

				4		12.95		8.2		13.35		15.15		21		21.05						12.95		8.2		13.35		15.15		21		21.05

				5		14.4		11.05		9.9		12.5		20.56		22.1						14.4		11.05		9.9		12.5		20.56		22.1

				6		9.4		4.6		7.4		10.8		20.8		23.15						17.45		9.5		7.7		11.7		20.4		21.25

				7		10.25		12.9		6.6		11.9		15.75		23.2						11.2		7.8		7		12.4		21.23		21.3

				8		17.45		9.5		7.7		11.7		20.4		21.25						14.3		9.5		9.8		7.4		24.5		23.9

				9		11.2		7.8		7		12.4		21.23		21.3						14.5		13		10.6		10.3		19.68		21.55

				10		14.3		9.5		9.8		7.4		24.5		23.9						7.600		9.550		7.350		11.675		17.763		22.775

				11		6.6		10		4.95		12.8		15.8		23.3						13.219		10.675		10.219		11.613		20.436		22.338

				12		14.5		13		10.6		10.3		19.68		21.55

				Control		26.45		22.9		24.2		25.5		22.98		26.45

																				7.6		9.55		7.35		11.675		17.7625		22.775

																				13.21875		10.675		10.21875		11.675		20.43625		22.3375

		36235.1359375		6.0		6.2		6.6		6.7		6.1		6.4				7.5		7.3		7.432

		36235.30260416667		5.2		5.5		6.0		6.3		5.3		5.6				8.2		8.4		8.292

		36235.46927083333		7.8		6.9		7.1		6.9		6.8		5.9				8.2		8.4		8.317

		36235.6359375		10.5		8.5		8.7		8.0		8.9		8.3				7.6		7.7		7.657

		36235.80260416667		9.8		8.5		8.9		8.2		9.0		9.1				8.0		8.1		8.049

		36235.96927083333		8.4		7.8		8.3		7.8		8.2		8.5				7.9		7.8		7.844

		36236.1359375		7.1		6.9		7.4		7.3		7.1		7.5				8.0		8.1		8.056

		36236.30260416667		6.2		6.2		6.7		6.7		6.3		6.6

		36236.46927083333		8.9		7.4		7.8		7.3		7.8		6.9

		36236.6359375		12.0		9.1		9.8		8.6		10.4		9.7

		36236.80260416667		10.7		8.8		9.6		8.6		10.0		10.5

		36236.96927083333		8.8		8.1		8.7		8.2		8.7		9.1

		36237.1359375		7.7		7.4		8.1		7.6		7.7		8.1

		36237.30260416667		7.2		7.1		7.6		7.3		7.2		7.4

		36237.46927083333		8.9		8.1		8.5		7.8		8.3		7.6

		36237.6359375		11.4		8.9		9.7		8.6		10.1		9.4

		36237.80260416667		9.6		8.3		9.0		8.4		9.3		9.7

		36237.96927083333		7.7		7.1		7.8		7.5		7.7		8.3

		36238.1359375		6.5		6.4		7.0		6.9		6.7		7.1

		36238.30260416667		6.0		6.1		6.6		6.6		6.2		6.3

		36238.46927083333		8.3		7.0		7.5		7.1		7.4		6.6

		36238.6359375		10.7		8.0		8.7		7.8		9.3		8.7

		36238.80260416667		9.4		7.7		8.6		8.0		8.9		9.2

		36238.96927083333		8.3		7.3		8.0		7.5		8.1		8.3

		36239.1359375		7.5		7.0		7.5		7.2		7.4		7.7

		36239.30260416667		7.2		6.9		7.3		7.1		7.1		7.2

		36239.46927083333		9.3		7.7		8.2		7.5		8.3		7.6

		36239.6359375		10.2		8.5		8.9		8.2		9.3		9.1

		36239.80260416667		9.0		8.2		8.6		8.1		8.6		8.8

		36239.96927083333		8.1		7.7		8.1		7.7		8.0		8.2

		36240.1359375		7.3		7.2		7.6		7.4		7.3		7.4

		36240.30260416667		7.1		7.2		7.5		7.4		7.1		7.2

		36240.46927083333		7.4		7.3		7.5		7.4		7.2		7.1

		36240.6359375		9.8		8.3		8.6		8.1		8.7		8.2

		36240.80260416667		9.0		8.2		8.5		8.2		8.6		8.7

		36240.96927083333		8.2		7.7		8.2		7.8		8.0		8.2

		36241.1359375		7.6		7.4		7.8		7.7		7.5		7.7

		36241.30260416667		7.1		7.1		7.6		7.5		7.1		7.4

		36241.46927083333		8.5		7.5		8.2		7.7		8.0		7.5

		36241.6359375		10.1		8.3		8.8		8.3		9.0		8.7

		36241.80260416667		9.0		8.1		8.5		8.1		8.7		8.9

		36241.96927083333		8.3		7.7		8.1		7.8		8.1		8.3



Preferred Customer:

Titration results for RTU plots taken daily from 16/3/99.
 In all cases 0.100 hydrochloric acid was used.
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		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		13.9154284814		14.1067441714

		Variance		26.5953945479		26.0579804099

		Observations		6		6

		Pearson Correlation		0.6797128186

		Hypothesized Mean Difference		0

		df		5

		t Stat		-0.1141088491

		P(T<=t) one-tail		0.4567959694

		t Critical one-tail		2.0150491764

		P(T<=t) two-tail		0.9135919388

		t Critical two-tail		2.5705776352
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				1		12.15		13.95		10.2		11.5		20.8		23.8								6.4		6.0		6.2		6.6		6.7		6.1		6.4		6.3

				2		8.8		12.4		13.2		11.95		15.32		23.75								5.6		5.2		5.5		6.0		6.3		5.3		5.6		5.7

				3		4.15		10.7		10.45		11.2		18.7		21.45								5.9		7.8		6.9		7.1		6.9		6.8		5.9		6.8

				4		12.95		8.2		13.35		15.15		21		21.05								8.3		10.5		8.5		8.7		8.0		8.9		8.3		8.7

				5		14.4		11.05		9.9		12.5		20.56		22.1								9.1		9.8		8.5		8.9		8.2		9.0		9.1		8.9

				6		9.4		4.6		7.4		10.8		20.8		23.15								8.5		8.4		7.8		8.3		7.8		8.2		8.5		8.2		7.4

				7		10.25		12.9		6.6		11.9		15.75		23.2								7.5		7.1		6.9		7.4		7.3		7.1		7.5		7.3

				8		17.45		9.5		7.7		11.7		20.4		21.25								6.6		6.2		6.2		6.7		6.7		6.3		6.6		6.5

				9		11.2		7.8		7		12.4		21.23		21.3								6.9		8.9		7.4		7.8		7.3		7.8		6.9		7.6

				10		14.3		9.5		9.8		7.4		24.5		23.9								9.7		12.0		9.1		9.8		8.6		10.4		9.7		9.9

				11		6.6		10		4.95		12.8		15.8		23.3								10.5		10.7		8.8		9.6		8.6		10.0		10.5		9.8

				12		14.5		13		10.6		10.3		19.68		21.55								9.1		8.8		8.1		8.7		8.2		8.7		9.1		8.7		8.3

				Control		26.45		22.9		24.2		25.5		22.98		26.45								8.1		7.7		7.4		8.1		7.6		7.7		8.1		7.8

																								7.4		7.2		7.1		7.6		7.3		7.2		7.4		7.3

																								7.6		8.9		8.1		8.5		7.8		8.3		7.6		8.1

				4.15		10.7		10.45		11.2		18.7		21.45										9.4		11.4		8.9		9.7		8.6		10.1		9.4		9.6

				9.4		14.6		17.4		20.8		20.8		23.15										9.7		9.6		8.3		9.0		8.4		9.3		9.7		9.1

				10.25		12.9		16.6		11.9		15.75		23.2										8.3		7.7		7.1		7.8		7.5		7.7		8.3		7.8		8.3

				6.6		10		14.95		12.8		15.8		23.3										7.1		6.5		6.4		7.0		6.9		6.7		7.1		6.8

				7.6		12.05		14.85		14.175		17.7625		22.775										6.3		6.0		6.1		6.6		6.6		6.2		6.3		6.3

																								6.6		8.3		7.0		7.5		7.1		7.4		6.6		7.2

				12.15		13.95		10.2		11.5		20.8		23.8										8.7		10.7		8.0		8.7		7.8		9.3		8.7		8.8

				14.4		11.05		9.9		12.5		20.56		22.1										9.2		9.4		7.7		8.6		8.0		8.9		9.2		8.7

				17.45		9.5		7.7		11.7		20.4		21.25										8.3		8.3		7.3		8.0		7.5		8.1		8.3		8.0		7.6

				14.5		13		10.6		10.3		19.68		21.55										7.7		7.5		7.0		7.5		7.2		7.4		7.7		7.4

				14.625		11.875		9.6		11.5		20.36		22.175										7.2		7.2		6.9		7.3		7.1		7.1		7.2		7.2

																								7.6		9.3		7.7		8.2		7.5		8.3		7.6		8.0

																								9.1		10.2		8.5		8.9		8.2		9.3		9.1		9.0

						26.45		22.9		24.2		25.5		22.98		26.45								8.8		9.0		8.2		8.6		8.1		8.6		8.8		8.6

						0		13.4215500945		8.5066162571		3.5916824197		13.1190926276		0								8.2		8.1		7.7		8.1		7.7		8.0		8.2		8.0		8.0

																								Air Temps 2 days before

		7.5		7.1		7.4		8.3		8.3		7.6		8		8				-0.3				7.1		4.9		6.0				6.8		6.6		6.7

																				-0.8				6.8		3.2		5.0				5.8		6		5.9

						7.6		10.4327032136		13.5867674858		13.665879017		15.432221172		22.775				14.3				8.4		9.5		8.9				6.5		8.4		7.45

						14.625		10.2811909263		8.7833648393		11.0869565217		17.688952741		22.175				17.1				9.8		12.6		11.2				8.8		10		9.4
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Sheet4

		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		195		1449.501001358		7.4333384685		0.768347529

		Column 2		195		1464.0501658917		7.5079495687		0.7883558046

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		0.5427645862		1		0.5427645862		0.6973256554		0.4041976583		3.8655372236

		Within Groups		302.0004467256		388		0.7783516668

		Total		302.5432113118		389





Sheet2

				air		soil		soil		water				3.3569335938																						soil

				2.1		-10.7		-0.2		2.4				3.8696289063														12/14/97		4.0364583333		12/20/97		6.676492691		6.0636899471						2/8/98		4.5579461257		7.8145550092

				9.8		-10.3		5.6		6.2				0.68359375														12/15/97		3.8696289063		12/21/97		6.7640361786		6.9391225974						2/9/98		4.3536210855		7.2192610105				1/21/98		6.3963542779

				2.9		-7.5		6.2		5.1				-0.68359375														12/16/97		0.0406901042		12/22/97		6.9916485945		7.2367695173						2/10/98		5.4508872032		7.762029171				1/22/98		4.7155239582

				5.3		-7.7		6.0		5.1				5.4443359375														12/17/97		3.5888671875		12/23/97		6.4663889408		7.3418215116						2/11/98		6.2562851111		8.2872886658				1/23/98		5.1182229519

				0.8		-6.4		5.6		4.3				10.0341796875														12/18/97		8.2885742188		12/24/97		7.4818906784		7.2892955939						2/12/98		6.7815448443		8.5674271584				1/24/98		5.5209218661

		4.0		3.4		-7.2		5.4		4.3				6.8237304688				4.0364583333						4.0364583333				12/19/97		7.275390625		12/25/97		8.2872885863		8.0071503321						2/13/98		7.376838843		8.7825859388				1/25/98		4.8380845388

				3.7		-8.5		5.3		4.8				7.763671875														12/20/97		8.3984375		12/26/97		9.0220190684		8.6724788348						2/14/98		7.8845896721		9.4900709788				1/26/98		4.5929633776

				5.5		-8.9		5.4		5.9				8.7768554688														12/21/97		5.2978515625		12/27/97		8.3047974904		8.1472195784						2/15/98		7.954624335		9.2123640378				1/27/98		4.0267354647

				4.7		-8.3		5.6		5.4				7.5439453125														12/22/97		7.861328125		12/28/97		7.7095030944		7.6219599247						2/16/98		8.0246589184		8.7537951469				1/28/98		3.7200817664

				4.2		-8.2		5.6		5.0				5.2978515625														12/23/97		11.7919921875		12/29/97		7.184243679		6.9741400083						2/17/98		8.1297108332		8.9621882439				1/29/98		3.3094719648

				3.8		-7.4		5.5		4.1				7.8369140625														12/24/97		10.8154296875		12/30/97		6.5889496009		6.4488803546						2/18/98		7.9371156693		8.9361867905				1/30/98		3.2035081784

		3.9		2.8		-7.7		5.4		3.9				8.7280273438				3.8696289063						3.8696289063				12/25/97		10.0341796875		12/31/97		6.6414755185		6.5539322694						2/19/98		7.8845897516		8.6027139028				1/31/98		3.4021903276

				2.8		-7.6		5.3		3.7				12.9150390625														12/26/97		7.1940104167		1/1/98		7.8495722612		7.6219600042						2/20/98		7.9020984173		8.3223056793				2/1/98		3.4286812941

				0.9		-6.9		5.2		3.7				12.40234375														12/27/97		0.78125		1/2/98		7.9896416664		7.7095030944						2/21/98		7.9		8.2				2/2/98		3.6670998732

				0.1		-6.5		4.9		3.0				10.9741210938														12/28/97		3.1575520833		1/3/98		6.8340706825		7.1842437585						2/22/98								2/3/98		3.1637717485

				-1.1		-6.2		4.7		2.1				9.0209960938														12/29/97		7.1858723958		1/4/98		7.0967003504		7.3068041801														2/4/98		2.7531619867

				-1.3		-5.9		4.4		1.7				7.6904296875														12/30/97		9.912109375		1/5/98		7.604451259		7.3068041801														2/5/98		2.5412343343

		0.0		-1.2		-6.3		4.1		1.7				6.8481445313				0.0406901042						0.0406901042				12/31/97		4.6142578125		1/6/98		6.8515793482		6.9041051865														2/6/98		2.4750069777

				-0.8		-6.3		3.9		1.7				0.78125														1/1/98		7.91015625		1/7/98		6.5539322694		6.1862505277														2/7/98		3.5478905439

				0.6		-6.8		3.9		1.7				5.224609375														1/2/98		9.375		1/8/98		6.0111641089		5.9236207803

				1.6		-7.1		3.9		1.8				1.6967773438														1/3/98		7.2835286458		1/9/98		7.0441745122		7.1842435201

				3.9		-8.5		3.9		2.0				8.59375														1/4/98		6.2662760417		1/10/98		7.8320638339		7.5519253413

				6.9		-13.8		4.1		3.6				10.4736328125														1/5/98		2.6977539063		1/11/98		8.9106524785		8.7077658971

		3.6		9.4		....		4.4		5.1				8.6059570313				3.5888671875						3.5888671875				1/6/98		8.349609375		1/12/98		8.2522714933		8.5324098269

				10.4		....		5.2		6.9				3.173828125														1/7/98		7.4951171875		1/13/98		8.1647282441		8.392340819

				11.2		....		5.9		7.6				7.51953125														1/8/98		12.6342773438		1/14/98		8.6199529966		8.7602917353

				9.7		-14.9		6.3		6.8				8.88671875														1/9/98		10.4329427083		1/15/98		8.6724788348		8.9003607432

				8.7		-16.7		6.3		6.3				9.375														1/10/98		8.6018880208		1/16/98		7.8495724201		7.9428914388

				7.5		-15.8		6.4		6.3				7.763671875														1/11/98		10.7421875		1/17/98		7.954624335		7.7445205053

		8.3		7.2		-16.7		6.4		6.2				6.8603515625				8.2885742188						8.2885742188				1/12/98		10.4899088542		1/18/98		7.7620290915		7.3593301773

				6.0		-16.5		6.7		6.4				5.7006835938														1/13/98		10.1236979167		1/19/98		7.4993993441		6.9566312631

				6.6		-16.3		6.9		7.2				5.0415039063														1/14/98		7.7880859375		1/20/98		7.8670811653		7.4643820922

				7.7		-16.2		6.9		6.9				3.6987304688														1/15/98		8.2356770833

				8.1		-15.4		6.9		6.7				9.3505859375														1/16/98		6.3232421875

				8.1		-13.6		7.0		6.7				7.8735351563														1/17/98		9.2407226563

		7.3		7.2		-13.5		7.2		6.7				9.4604492188				7.275390625						7.275390625				1/18/98		7.3486328125

				8.2		-14.9		6.9		6.6				12.6342773438														1/19/98		2.8238932292

				9.5		-13.2		7.1		7.4				11.81640625														1/20/98		-0.1098632813

				9.0		-12.7		7.3		7.2				9.1552734375														1/21/98		5.0862630208

				8.4		-12.4		7.4		7.1				7.5805664063														1/22/98		3.41796875

				8.0		-12.5		7.3		6.9				10.1196289063														1/23/98		3.41796875

		8.4		7.3		-11.6		7.3		6.7				11.03515625				8.3984375						8.3984375				1/24/98		3.6214192708

				7.0		-11.6		7.5		7.0				10.2294921875														1/25/98		2.83203125

				7.9		-11.3		7.3		7.5				10.9375														1/26/98		-0.7446289063

				4.2		-8.8		7.6		6.1				8.349609375														1/27/98		0.9521484375

				4.9		-10.2		7.3		5.9				7.7880859375														1/28/98		-0.048828125

				5.9		-12.3		7.1		6.2				8.7768554688														1/29/98		1.8920898438

		5.3		6.3		-12.7		7.1		6.2				7.8247070313				5.2978515625						5.2978515625				1/30/98		1.123046875

				8.0		-11.5		7.1		7.4				5.2368164063														1/31/98		2.4007161458

				8.2		-11.7		7.0		7.4				8.3740234375														2/1/98		-2.880859375

				7.5		-11.5		7.2		7.4				8.1298828125														2/2/98		0.7080078125

				7.7		-12.1		7.3		7.3				7.5927734375														2/3/98		-0.7405598958

				7.8		-12.0		7.5		7.6				3.8818359375														2/4/98		4.98046875

		7.9		8.1		-12.5		7.5		7.6				1.66015625				7.861328125						7.861328125				2/5/98		6.9498697917

				7.9		-11.5		7.5		7.7				-0.1098632813														2/6/98		7.5032552083

				11.2		-12.5		7.6		8.0				4.8950195313														2/7/98		1.5258789063

				12.2		-13.1		7.8		8.2				5.9936523438														2/8/98		8.0810546875

				13.3		-13.1		8.1		8.4				1.8676757813														2/9/98		8.5774739583

				13.3		-13.7		8.4		8.7				2.63671875														2/10/98		9.033203125

		11.8		12.8		-13.7		8.6		8.8				4.1259765625				11.7919921875						11.7919921875				2/11/98		10.0992838542

				13.4		-14.2		8.7		9.0				2.9052734375														2/12/98		10.0341796875

				12.7		-13.1		8.9		9.4				3.2836914063														2/13/98		6.396484375

				12.3		-13.4		8.9		9.4				2.7099609375														2/14/98		6.884765625

				11.2		-11.5		8.7		9.0				-0.7446289063														2/15/98		10.1155598958

				9.6		-10.2		8.6		9.0				2.0874023438														2/16/98		7.1411132813

		10.8		10.2		-11.4		8.3		8.3				0.6225585938				10.8154296875						10.8154296875				2/17/98		6.2581380208

				12.5		-12.8		8.4		8.5				-1.3549804688														2/18/98		7.3893229167

				11.6		-12.4		8.4		8.5				4.9194335938														2/19/98		9.66796875

				10.1		-10.5		8.4		8.6				0.5004882813														2/20/98		11.5885416667

				9.4		-9.7		8.1		8.3				0.4516601563														2/21/98		7.4462890625

				8.6		-9.4		8.0		8.2				4.2358398438														2/22/98		3.5278320313

		10.0		8.0		-9.7		7.7		7.8				-0.0732421875				10.0341796875						10.0341796875				2/23/98		7.1614583333

				6.4		-8.3		7.7		8.0				-2.880859375														2/24/98		7.6334635417

				9.9		-11.3		7.6		7.8				2.1728515625														2/25/98		4.6630859375

				8.0		-9.6		7.8		8.0				0.48828125														2/26/98		8.49609375

				6.5		-8.1		7.6		7.8				-2.7099609375														2/27/98		7.71484375

				6.3		-9.1		7.5		7.4				4.7607421875														2/28/98		2.4780273438

		7.2		6.2		-8.8		7.3		7.2				5.6396484375				7.1940104167						7.1940104167				3/1/98		7.3323567708

				7.1		-9.6		7.2		7.0				6.7260742188														3/2/98		10.0504557292

				7.9		-10.6		7.2		7.3				8.2763671875														3/3/98		12.451171875

				3.3		-7.0		7.2		7.6				6.7016601563														3/4/98		7.177734375

				1.6		-6.3		7.0		7.4				1.5258789063														3/5/98		8.7239583333

				-0.7		-4.9		6.7		7.0				7.9711914063														3/6/98		10.6689453125

		0.8		-1.0		-4.5		6.5		6.7				8.7768554688				0.78125						0.78125				3/7/98		10.3515625

				-0.0		-5.6		6.3		6.6				8.2397460938														3/8/98		6.5755208333

				8.0		-10.5		6.5		6.5				9.765625														3/9/98		1.0864257813

				7.6		-11.3		6.8		6.6				10.0463867188														3/10/98		8.10546875

				5.4		-9.2		6.7		6.5				9.521484375														3/11/98		5.6396484375

				-0.3		-5.4		6.4		6.8				11.328125														3/12/98		7.0678710938

		3.2		-1.7		-4.8		6.1		6.6				8.9599609375				3.1575520833						3.1575520833				3/13/98		7.9182942708

				0.6		-6.3		6.1		6.5				6.396484375														3/14/98		8.4147135417

				8.1		-11.3		6.4		6.5				8.2275390625														3/15/98		8.447265625

				8.4		-11.8		6.4		6.5				6.4697265625														3/16/98		8.9192708333

				8.8		-11.6		6.6		6.6				10.8032226563

				8.4		-11.4		6.8		6.8				10.4248046875

		7.2		8.7		-12.4		7.1		7.0				6.640625				7.1858723958						7.1858723958

				10.6		-12.8		7.2		7.3				4.9194335938

				11.0		-12.8		7.2		7.8				7.0434570313

				10.3		-12.1		7.5		8.0				9.6435546875

				10.0		-12.2		7.8		7.8				9.66796875

				11.3		-12.0		8.2		8.2				11.81640625

		9.9		8.1		-11.2		7.7		8.0				10.9130859375				9.912109375						9.912109375

				6.2		-9.9		7.8		8.1				5.8227539063

				8.8		-11.0		7.7		8.2				6.9702148438

				5.7		-7.7		7.8		8.4				5.3466796875

				3.5		-7.1		7.6		8.2				5.7739257813

				3.7		-8.5		7.8		7.5				8.8745117188

		4.6		-0.2		-5.7		7.3		7.6				7.5927734375				4.6142578125						4.6142578125

				1.6		-6.3		7.0		7.2				4.6630859375

				9.5		-11.8		7.3		6.7				8.4838867188

				8.8		-11.3		7.1		6.6				8.740234375

				10.3		-11.9		7.2		6.9				7.0922851563

				8.3		-10.7		7.2		6.8				4.5654296875

		7.9		9.0		-11.5		7.2		6.8				4.5288085938				7.91015625						7.91015625

				8.8		-11.2		7.3		6.9				7.3486328125

				9.3		-11.2		7.4		7.1				9.4360351563

				8.7		-9.4		7.1		7.3				12.3779296875

				7.6		-9.1		7.2		7.3				12.451171875

				9.4		-11.2		7.3		6.8				8.0200195313

		9.4		11.9		-12.2		7.4		7.1				7.275390625				9.375						9.375

				10.9		-11.7		7.3		7.4				8.5571289063

				7.3		-9.6		7.3		7.8				11.1572265625

				5.9		-8.1		7.8		7.8				11.3403320313

				6.9		-8.2		7.2		7.7				9.4482421875

				6.2		-7.9		7.1		7.5				8.4716796875

		7.3		6.4		-8.1		7.0		7.2				4.8095703125				7.2835286458						7.2835286458

				5.8		-9.5		6.9		6.5				1.0864257813

				9.0		-10.5		6.8		6.7				7.8247070313

				5.4		-9.0		7.3		7.2				8.3374023438

				5.9		-8.1		7.1		7.0				4.4555664063

				5.2		-7.3		6.5		6.9				6.5185546875

		6.3		6.3		-8.0		6.8		6.8				8.49609375				6.2662760417						6.2662760417

				4.8		-7.6		6.8		6.7				6.9702148438

				6.7		-8.9		6.0		6.4				8.8012695313

				5.2		-7.8		6.4		6.8				8.9111328125

				3.5		-6.8		6.2		6.7				8.447265625

				3.0		-6.4		6.1		6.5				9.2651367188

		2.7		-0.9		-4.1		5.7		6.3				9.3383789063				2.6977539063						2.6977539063

				4.3		-7.1		5.7		6.1

				8.3		-10.5		5.5		5.3

				12.2		-12.2		5.9		5.9

				9.8		-12.0		6.1		6.1

				8.1		-11.3		6.2		6.4

		8.3		7.4		-10.9		6.2		6.4								8.349609375						8.349609375

				9.0		-9.7		6.8		6.7

				9.1		-9.5		7.0		7.2

				7.2		-8.5		7.3		7.5

				6.3		-8.1		7.3		7.1

				5.9		-8.5		7.3		6.9

		7.5		7.6		-9.7		7.3		6.8								7.4951171875						7.4951171875

				11.8		-11.6		7.1		7.0

				12.6		-11.9		7.1		7.4

				12.5		-12.2		7.4		7.7

				12.2		-11.9		7.7		8.2

				12.9		-12.2		7.8		8.2

		12.6		12.8		-12.3		8.1		8.5								12.6342773438						12.6342773438

				12.8		-12.1		8.4		8.8

				14.5		-13.2		8.6		9.4

				9.3		-9.8		8.8		9.3

				10.7		-11.1		8.6		8.6

				8.7		-9.8		9.0		8.8

		10.4		6.6		-8.7		8.9		8.6								10.4329427083						10.4329427083

				8.7		-11.1		8.5		8.1

				12.5		-12.3		8.4		8.4

				7.0		-9.5		8.6		8.4

				8.4		-10.7		8.3		8.2

				7.5		-10.7		8.8		8.4

		8.6		7.4		-10.5		8.7		8.2								8.6018880208						8.6018880208

				8.8		-11.2		8.3		7.7

				10.8		-11.5		8.4		8.3

				9.9		-11.3		8.5		8.2

				11.0		-11.8		8.4		8.2

				11.5		-11.7		8.4		8.3

		10.7		10.6		-11.6		8.5		8.4								10.7421875						10.7421875

				10.8		-11.8		8.6		8.5

				11.2		-11.6		8.6		8.7

				10.7		-11.2		8.9		8.8

				10.6		-11.3		8.8		8.7

				9.4		-11.3		9.0		8.6

		10.5		10.2		-11.2		8.7		8.5								10.4899088542						10.4899088542

				10.1		-11.5		8.9		8.7

				13.2		-11.4		8.9		8.9

				11.0		-11.4		8.9		8.7

				9.5		-10.4		8.8		8.6

				9.4		-10.3		9.0		8.7

		10.1		7.6		-8.5		8.9		8.5								10.1236979167						10.1236979167

				7.5		-8.1		9.1		8.6

				8.9		-12.1		7.7		8.2

				4.7		-7.1		8.2		8.2

				5.9		-6.1		8.1		8.0

				9.1		-12.6		7.2		6.9

		7.8		11.4		-12.7		7.3		7.3								7.7880859375						7.7880859375

				9.3		-12.5		7.4		7.3

				10.5		-13.0		7.7		8.2

				8.2		-10.7		7.7		8.2

				7.1		-10.0		8.1		8.5

				7.9		-11.4		7.8		7.8

		8.2		6.4		-10.7		7.6		7.7								8.2356770833						8.2356770833

				7.4		-11.3		7.5		7.5

				9.6		-12.6		7.2		8.1

				7.9		-10.6		7.4		7.8

				4.2		-7.7		7.5		7.8

				3.9		-5.8		7.3		7.7

		6.3		5.0		-9.2		7.1		7.5								6.3232421875						6.3232421875

				5.3		-9.8		6.9		7.3

				10.0		-12.6		6.6		7.4

				8.9		-12.7		6.9		7.6

				9.2		-11.9		7.1		7.5

				8.5		-11.7		7.1		7.4

		9.2		10.3		-12.8		7.1		7.6								9.2407226563						9.2407226563

				7.0		-12.6		7.3		7.7

				6.7		-11.8		7.8		8.6

				7.0		-11.0		7.7		8.3						Air				soil

				7.1		-11.3		7.6		8.1						2.3				3.9

				7.9		-11.6		7.2		7.4						8.1				7.5

		7.3		8.3		-11.9		7.0		7.1								7.3486328125						7.3486328125

				6.7		-10.1		7.4		7.3

				4.3		-8.2		7.3		7.1

				2.7		-5.9		7.2		1.5

				1.7		-3.2		6.8		-0.0

				0.9		-3.9		6.2		-0.5

		2.8		0.5		-3.5		5.6		-1.0								2.8238932292						2.8238932292

				0.9		-4.7		5.2		-0.0

				4.3		-6.9		4.9		9.4

				1.0		-4.2		5.1		0.2

				-1.0		-1.5		4.9		-0.6

				-0.7		-2.9		4.6		-0.6

		-0.1		0.2		-4.1		4.4		-0.1								-0.1098632813						-0.1098632813

				2.4		-6.2		4.4		0.5

				6.1		-11.6		4.4		5.7

				5.5		-10.6		4.9		3.9

				5.6		-9.7		5.2		4.1

				6.0		-9.7		5.3		4.4

		5.1		4.9		-9.2		5.4		4.1								5.0862630208						5.0862630208

				6.1		-9.8		5.4		5.3

				6.9		-11.2		5.2		6.3

				5.4		-9.4		6.0		4.2

				1.4		-4.8		6.0		-0.2

				0.7		-5.6		5.6		0.2

		3.4		-0.1		-5.0		5.3		-0.2								3.41796875						3.41796875

				-0.0		-3.1		5.0		0.1

				3.3		-7.7		4.7		3.7

				3.9		-7.4		4.9		2.5
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		4.2778077126		7.1142091751

		4.0677037239		7.0091571808

		3.8922729492		6.9041051865

		4.5929632187		7.2192611694

		5.1182227135		7.4293646812

		5.013171196		7.3243126869

		5.2232747078		7.5344166756

		5.3283267021		7.4293646812

		5.7485342026		8.269780159

		6.2737936974		8.584936142

		6.168741703		8.269780159

		6.0636901855		8.1647281647

		6.0636901855		8.0596761703

		6.168741703		8.0596761703

		6.2737936974		8.3748321533

		6.7990531921		8.7950391769

		6.5889496803		8.4798841476

		6.6940016747		8.584936142

		6.6940016747		8.3748321533

		6.6940016747		8.269780159

		6.7990531921		8.7950391769

		7.2192611694		8.9000911713

		7.4293646812		8.7950391769

		7.2192611694		8.584936142

		7.2192611694		8.4798841476

		7.0091571808		8.269780159

		7.3243126869		9.0067605972

		8.0596761703		9.5591154099

		8.0596761703		9.4210262299

		7.8495721817		9.1448497772

		8.0596761703		9.8352928162

		7.7445206642		9.2829380035

		7.4293646812		9.6972036362

		8.1647281647		9.5591154099

		8.3748321533		9.8352928162

		8.0596761703		9.4210262299

		7.954624176		9.0067605972

		7.7445206642		8.7950391769

		7.6394686699		9.4210262299

		7.954624176		8.7950391769

		8.3748321533		9.2829380035

		8.1647281647		8.7950391769

		8.0596761703		8.6899871826

		7.8495721817		8.3748321533

		7.5344166756		8.6899871826

		8.1647281647		8.6899871826

		8.1647281647		8.4798841476

		8.1647281647		8.6899871826

		7.954624176		8.584936142

		8.1647281647		8.9000911713

		7.954624176		9.5591154099

		8.3748321533		9.5591154099

		8.1647281647		9.0067605972

		8.1647281647		9.0067605972

		8.1647281647		9.0067605972

		7.7445206642		8.6899871826

		7.4293646812		9.0067605972

		7.954624176		8.9000911713

		8.269780159		9.0067605972

		8.0596761703		8.7950391769

		7.7445206642		8.3748321533

		7.6394686699		8.1647281647

		7.6394686699		8.6899871826

		7.954624176		8.584936142

		8.1647281647		8.6899871826

		7.6394686699		8.0596761703

		7.7445206642		7.954624176

		7.6394686699		7.8495721817

		8.0596761703		8.6899871826

		8.1647281647		8.6899871826

		8.1647281647		8.584936142

		8.269780159		8.6899871826

		7.954624176		8.3748321533

		7.8495721817		8.269780159

		7.954624176		8.0554907585





		7.861328125

		7.666015625

		4.248046875

		6.005859375

		8.88671875

		5.17578125

		0.9765625

		0.927734375

		-0.9765625

		4.150390625

		10.693359375

		9.08203125

		7.958984375

		8.642578125

		7.958984375

		8.154296875

		10.3515625

		8.7890625

		7.861328125

		7.666015625

		8.642578125

		9.47265625

		11.1328125

		9.619140625

		8.837890625

		8.447265625

		9.228515625

		10.302734375

		12.20703125

		10.400390625

		9.375

		8.984375

		9.326171875

		10.302734375

		12.79296875

		11.71875

		10.498046875

		9.912109375

		4.98046875

		6.787109375

		14.16015625

		11.23046875

		6.93359375

		4.638671875

		2.783203125

		3.7109375

		11.767578125

		11.474609375

		5.95703125

		5.126953125

		3.271484375

		4.638671875

		12.841796875

		10.107421875

		11.5234375

		11.328125

		10.25390625

		10.693359375

		11.1328125

		9.521484375

		10.3515625

		7.421875

		1.26953125

		5.517578125

		12.353515625

		9.1796875

		3.857421875

		2.978515625

		3.662109375

		5.17578125

		10.15625

		7.470703125

		5.37109375

		7.51953125

		8.642578125

		10.64453125

		11.767578125

		10.9375

		9.66796875

		9.47265625

		8.59375

		9.228515625





		3.3569335938

		3.8696289063

		0.68359375

		-0.68359375

		5.4443359375

		10.0341796875

		6.8237304688

		7.763671875

		8.7768554688

		7.5439453125

		5.2978515625

		7.8369140625

		8.7280273438

		12.9150390625

		12.40234375

		10.9741210938

		9.0209960938

		7.6904296875

		6.8481445313

		0.78125

		5.224609375

		1.6967773438

		8.59375

		10.4736328125

		8.6059570313

		3.173828125

		7.51953125

		8.88671875

		9.375

		7.763671875

		6.8603515625

		5.7006835938

		5.0415039063

		3.6987304688

		9.3505859375

		7.8735351563

		9.4604492188

		12.6342773438

		11.81640625

		9.1552734375

		7.5805664063

		10.1196289063

		11.03515625

		10.2294921875

		10.9375

		8.349609375

		7.7880859375

		8.7768554688

		7.8247070313

		5.2368164063

		8.3740234375

		8.1298828125

		7.5927734375

		3.8818359375

		1.66015625

		-0.1098632813

		4.8950195313

		5.9936523438

		1.8676757813

		2.63671875

		4.1259765625

		2.9052734375

		3.2836914063

		2.7099609375

		-0.7446289063

		2.0874023438

		0.6225585938

		-1.3549804688

		4.9194335938

		0.5004882813

		0.4516601563

		4.2358398438

		-0.0732421875

		-2.880859375

		2.1728515625

		0.48828125

		-2.7099609375

		4.7607421875

		5.6396484375

		6.7260742188

		8.2763671875

		6.7016601563

		1.5258789063

		7.9711914063

		8.7768554688

		8.2397460938

		9.765625

		10.0463867188

		9.521484375

		11.328125

		8.9599609375

		6.396484375

		8.2275390625

		6.4697265625

		10.8032226563

		10.4248046875

		6.640625

		4.9194335938

		7.0434570313

		9.6435546875

		9.66796875

		11.81640625

		10.9130859375

		5.8227539063

		6.9702148438

		5.3466796875

		5.7739257813

		8.8745117188

		7.5927734375

		4.6630859375

		8.4838867188

		8.740234375

		7.0922851563

		4.5654296875

		4.5288085938

		7.3486328125

		9.4360351563

		12.3779296875

		12.451171875

		8.0200195313

		7.275390625

		8.5571289063

		11.1572265625

		11.3403320313

		9.4482421875

		8.4716796875

		4.8095703125

		1.0864257813

		7.8247070313

		8.3374023438

		4.4555664063

		6.5185546875

		8.49609375

		6.9702148438

		8.8012695313

		8.9111328125

		8.447265625

		9.2651367188

		9.3383789063





		





		





		





		





		

		6.9						water		soil				5.2		soil										4.3		7.8						7.3

		7.6												5.9				6.676492691								4.4		7.8						7.2

		6.8												6.3				6.7640361786								4.8		8.0						6.8

		6.3												6.3				6.9916485945								4.6		7.6						6.2

		6.3												6.4				6.4663889408								4.3		7.7						5.6

		6.2		6.7		6.676492691		6.676492691						6.4		6.1										5.0		7.8		4.6		7.8		5.2		6.4

		6.4												6.7				8.2872885863								4.8		7.6						4.9

		7.2												6.9				9.0220190684								4.5		7.4						5.1

		6.9												6.9				8.3047974904								4.3		7.1						4.9

		6.7												6.9				7.7095030944								4.1		7.0						4.6

		6.7												7.0				7.184243679								3.9		6.9						4.4

		6.7		6.8		6.7640361786		6.7640361786						7.2		6.9										4.6		7.2		4.4		7.2		4.4		4.7

		6.6												6.9				6.6414755185								5.1		7.4						4.4

		7.4												7.1				7.8495722612								5.0		7.3						4.9

		7.2												7.3				7.9896416664								5.2		7.5						5.2

		7.1												7.4				6.8340706825								5.3		7.4						5.3

		6.9												7.3				7.0967003504								5.7		8.3						5.4

		6.7		7.0		6.9916485945		6.9916485945						7.3		7.2										6.3		8.6		5.5		7.8		5.4		5.1

		7.0												7.5				6.8515793482								6.2		8.3						5.2

		7.5												7.3				6.5539322694								6.1		8.2						6.0

		6.1												7.6				6.0111641089								6.1		8.1						6.0

		5.9												7.3				7.0441745122								6.2		8.1						5.6

		6.2												7.1				7.8320638339								6.3		8.4						5.3

		6.2		6.5		6.4663889408		6.4663889408						7.1		7.3										6.8		8.8		6.3		8.3		5.0		5.5

		7.4												7.1				8.2522714933								6.6		8.5						4.7

		7.4												7.0				8.1647282441								6.7		8.6						4.9

		7.4												7.2				8.6199529966								6.7		8.4						4.9

		7.3												7.3				8.6724788348								6.7		8.3						4.9

		7.6												7.5				7.8495724201								6.8		8.8						4.8

		7.6		7.5		7.4818906784		7.4818906784						7.5		7.3										7.2		8.9		6.8		8.6		4.8		4.8

		7.7												7.5				7.7620290915								7.4		8.8						4.3

		8.0												7.6				7.4993993441								7.2		8.6						5.1

		8.2												7.8				7.8670811653								7.2		8.5						5.0

		8.4												8.1												7.0		8.3						4.7

		8.7												8.4												7.3		9.0						4.4

		8.8		8.3		8.2872885863		8.2872885863						8.6		8.0										8.1		9.6		7.4		8.8		4.1		4.6

		9.0												8.7												8.1		9.4						4.0

		9.4												8.9												7.8		9.1						4.1

		9.4												8.9												8.1		9.8						4.2

		9.0												8.7												7.7		9.3						4.1

		9.0												8.6												7.4		9.7						4.1

		8.3		9.0		9.0220190684		9.0220190684						8.3		8.7										8.2		9.6		7.9		9.5		3.8		4.0

		8.5												8.4												8.4		9.8						3.8

		8.5												8.4												8.1		9.4						4.0

		8.6												8.4												8.0		9.0						3.9

		8.3												8.1												7.7		8.8						3.7

		8.2												8.0												7.6		9.4						3.6

		7.8		8.3		8.3047974904		8.3047974904						7.7		8.1										8.0		8.8		8.0		9.2		3.3		3.7

		8.0												7.7												8.4		9.3						3.3

		7.8												7.6												8.2		8.8						3.3

		8.0												7.8												8.1		8.7						3.5

		7.8												7.6												7.8		8.4						3.4

		7.4												7.5												7.5		8.7						3.2

		7.2		7.7		7.7095030944		7.7095030944						7.3		7.6										8.2		8.7		8.0		8.8		3.2		3.3

		7.0												7.2												8.2		8.5						3.1

		7.3												7.2												8.2		8.7						3.4

		7.6												7.2												8.0		8.6						3.4

		7.4												7.0												8.2		8.9						3.3

		7.0												6.7												8.0		9.6						3.1

		6.7		7.2		7.184243679		7.184243679						6.5		7.0										8.4		9.6		8.1		9.0		2.9		3.2

		6.6												6.3												8.2		9.0						2.9

		6.5												6.5												8.2		9.0						3.4

		6.6												6.8												8.2		9.0						3.7

		6.5												6.7												7.7		8.7						3.7

		6.8												6.4												7.4		9.0						3.4

		6.6		6.6		6.5889496009		6.5889496009						6.1		6.4										8.0		8.9		7.9		8.9		3.3		3.4

		6.5												6.1												8.3		9.0						3.3

		6.5												6.4												8.1		8.8						3.7

		6.5												6.4												7.7		8.4						3.6

		6.6												6.6												7.6		8.2						3.4

		6.8												6.8												7.6		8.7						3.3

		7.0		6.6		6.6414755185		6.6414755185						7.1		6.6										8.0		8.6		7.9		8.6		3.3		3.4

		7.3												7.2												8.2		8.7						3.3

		7.8												7.2												7.6		8.1						3.8

		8.0												7.5												7.7		8.0						3.9

		7.8												7.8												7.6		7.8						3.9

		8.2												8.2												8.1		8.7						3.7

		8.0		7.8		7.8495722612		7.8495722612						7.7		7.6										8.2		8.7		7.9		8.3		3.4		3.7

		8.1												7.8												8.2		8.6						3.3

		8.2												7.7												8.3		8.7						3.4

		8.4												7.8												8.0		8.4						3.3

		8.2												7.6												7.8		8.3						3.1

		7.5												7.8												8.0		0.0						3.0

		7.6		8.0		7.9896416664		7.9896416664						7.3		7.7																		2.9		3.2

		7.2												7.0																				2.5

		6.7												7.3																				2.9

		6.6												7.1																				2.9

		6.9												7.2																				2.9

		6.8												7.2																				2.7

		6.8		6.8		6.8340706825		6.8340706825						7.2		7.2																		2.6		2.8

		6.9												7.3																				2.2

		7.1												7.4																				2.6

		7.3												7.1																				2.8

		7.3												7.2																				2.7

		6.8												7.3																				2.5

		7.1		7.1		7.0967003504		7.0967003504						7.4		7.3																		2.4		2.5

		7.4												7.3																				2.1

		7.8												7.3																				2.1

		7.8												7.8																				2.5

		7.7												7.2																				2.6

		7.5												7.1																				2.7

		7.2		7.6		7.604451259		7.604451259						7.0		7.3																		2.8		2.5

		6.5												6.9																				2.8

		6.7												6.8																				3.3

		7.2												7.3																				3.7

		7.0												7.1																				3.8

		6.9												6.5																				3.8

		6.8		6.9		6.8515793482		6.8515793482						6.8		6.9																		3.9		3.5

		6.7												6.8																				3.7

		6.4												6.0																				4.4

		6.8												6.4																				4.3

		6.7												6.2

		6.5												6.1

		6.3		6.6		6.5539322694		6.5539322694						5.7		6.2

		6.1												5.7

		5.3												5.5

		5.9												5.9

		6.1												6.1

		6.4												6.2

		6.4		6.0		6.0111641089		6.0111641089						6.2		5.9

		6.7												6.8

		7.2												7.0

		7.5												7.3

		7.1												7.3

		6.9												7.3

		6.8		7.0		7.0441745122		7.0441745122						7.3		7.2

		7.0												7.1

		7.4												7.1

		7.7												7.4

		8.2												7.7

		8.2												7.8

		8.5		7.8		7.8320638339		7.8320638339						8.1		7.6

		8.8												8.4

		9.4												8.6

		9.3												8.8

		8.6												8.6

		8.8												9.0

		8.6		8.9		8.9106524785		8.9106524785						8.9		8.7

		8.1												8.5

		8.4												8.4

		8.4												8.6

		8.2												8.3

		8.4												8.8

		8.2		8.3		8.2522714933		8.2522714933						8.7		8.5

		7.7												8.3

		8.3												8.4

		8.2												8.5

		8.2												8.4

		8.3												8.4

		8.4		8.2		8.1647282441		8.1647282441						8.5		8.4

		8.5												8.6

		8.7												8.6

		8.8												8.9

		8.7												8.8

		8.6												9.0

		8.5		8.6		8.6199529966		8.6199529966						8.7		8.8

		8.7												8.9

		8.9												8.9

		8.7												8.9

		8.6												8.8

		8.7												9.0

		8.5		8.7		8.6724788348		8.6724788348						8.9		8.9

		8.6												9.1

		8.2												7.7

		8.2												8.2

		8.0												8.1

		6.9												7.2

		7.3		7.8		7.8495724201		7.8495724201						7.3		7.9

		7.3												7.4

		8.2												7.7

		8.2												7.7

		8.5												8.1

		7.8												7.8

		7.7		8.0		7.954624335		7.954624335						7.6		7.7

		7.5												7.5

		8.1												7.2

		7.8												7.4

		7.8												7.5

		7.7												7.3

		7.5		7.8		7.7620290915		7.7620290915						7.1		7.4

		7.3												6.9

		7.4												6.6

		7.6												6.9

		7.5												7.1

		7.4												7.1

		7.6		7.5		7.4993993441		7.4993993441						7.1		7.0

		7.7												7.3

		8.6												7.8

		8.3												7.7

		8.1												7.6

		7.4												7.2

		7.1		7.9		7.8670811653		7.8670811653						7.0		7.5
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		195		1449.501001358		7.4333384685		0.768347529

		Column 2		195		1464.0501658917		7.5079495687		0.7883558046

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		0.5427645862		1		0.5427645862		0.6973256554		0.4041976583		3.8655372236

		Within Groups		302.0004467256		388		0.7783516668

		Total		302.5432113118		389
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		t-Test: Paired Two Sample for Means for second period of floating soil/water

				Variable 1		Variable 2

		Mean		6.0945304121		8.2747454189

		Variance		1.8588189354		0.568239774

		Observations		7		7

		Pearson Correlation		0.9575109557

		Hypothesized Mean Difference		0

		df		6

		t Stat		-8.5150069062

		P(T<=t) one-tail		0.0000718512

		t Critical one-tail		1.9431809051

		P(T<=t) two-tail		0.0001437024

		t Critical two-tail		2.4469136406
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		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		7.961828275		8.7127934002

		Variance		0.007691839		0.1318182645

		Observations		7		7

		Pearson Correlation		0.5174319346

		Hypothesized Mean Difference		0

		df		6

		t Stat		-6.0866204025

		P(T<=t) one-tail		0.0004472681

		t Critical one-tail		1.9431809051

		P(T<=t) two-tail		0.0008945361

		t Critical two-tail		2.4469136406





Sheet7

		t-Test: Two-Sample Assuming Equal Variances soils first week against soil week2

				Variable 1		Variable 2

		Mean		6.0945304121		7.961828275

		Variance		1.8588189354		0.007691839

		Observations		7		7

		Pooled Variance		0.9332553872

		Hypothesized Mean Difference		0

		df		12

		t Stat		-3.6161577652

		P(T<=t) one-tail		0.0017697092

		t Critical one-tail		1.7822867449

		P(T<=t) two-tail		0.0035394184

		t Critical two-tail		2.1788127924
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		t-Test: Two-Sample Assuming Equal Variances water week1 against week2

				Variable 1		Variable 2

		Mean		8.2747454189		8.7127934002

		Variance		0.568239774		0.1318182645

		Observations		7		7

		Pooled Variance		0.3500290193

		Hypothesized Mean Difference		0

		df		12

		t Stat		-1.3851719225

		P(T<=t) one-tail		0.0956046389

		t Critical one-tail		1.7822867449

		P(T<=t) two-tail		0.1912092778

		t Critical two-tail		2.1788127924
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		3.9		2.8		-7.7		5.4		3.9				8.7280273438				3.8696289063						3.8696289063				12/25/97		10.0341796875		12/31/97		6.6414755185		6.5539322694		2/19/98		9.66796875		2/19/98		7.8845897516		8.6027139028				1/31/98		3.4021903276		1/31/98		2.4007161458

				2.8		-7.6		5.3		3.7				12.9150390625														12/26/97		7.1940104167		1/1/98		7.8495722612		7.6219600042		2/20/98		11.5885416667		2/20/98		7.9020984173		8.3223056793				2/1/98		3.4286812941		2/1/98		-2.880859375

				0.9		-6.9		5.2		3.7				12.40234375														12/27/97		0.78125		1/2/98		7.9896416664		7.7095030944		2/21/98		7.4462890625		2/21/98		7.9		8.2				2/2/98		3.6670998732		2/2/98		0.7080078125

				0.1		-6.5		4.9		3.0				10.9741210938														12/28/97		3.1575520833		1/3/98		7.12		6.94		2/22/98		3.5278320313		2/22/98								2/3/98		3.1637717485		2/3/98		-0.7405598958

				-1.1		-6.2		4.7		2.1				9.0209960938														12/29/97		7.1858723958		1/4/98		7.37		7.3068041801														2/4/98		2.7531619867		2/4/98		4.98046875

				-1.3		-5.9		4.4		1.7				7.6904296875														12/30/97		9.912109375		1/5/98		7.604451259		7.3068041801				8.1494140625				7.052730407		8.0358004552				2/5/98		2.5412343343		2/5/98		6.9498697917

		0.0		-1.2		-6.3		4.1		1.7				6.8481445313				0.0406901042						0.0406901042				12/31/97		4.6142578125		1/6/98		6.8515793482		6.9041051865														2/6/98		2.4750069777		2/6/98		7.5032552083

				-0.8		-6.3		3.9		1.7				0.78125														1/1/98		7.91015625		1/7/98		6.5539322694		6.1862505277						1st week		6.1436325391						2/7/98		3.5478905439		2/7/98		1.5258789063

				0.6		-6.8		3.9		1.7				5.224609375														1/2/98		9.375		1/8/98		6.0111641089		5.9236207803								7.961828275

				1.6		-7.1		3.9		1.8				1.6967773438														1/3/98		7.2835286458		1/9/98		7.0441745122		7.1842435201

				3.9		-8.5		3.9		2.0				8.59375														1/4/98		6.2662760417		1/10/98		7.8320638339		7.5519253413

				6.9		-13.8		4.1		3.6				10.4736328125														1/5/98		2.6977539063		1/11/98		8.9106524785		8.7077658971

		3.6		9.4		....		4.4		5.1				8.6059570313				3.5888671875						3.5888671875				1/6/98		8.349609375		1/12/98		8.2522714933		8.5324098269

				10.4		....		5.2		6.9				3.173828125														1/7/98		7.4951171875		1/13/98		8.1647282441		8.392340819

				11.2		....		5.9		7.6				7.51953125														1/8/98		12.6342773438		1/14/98		8.6199529966		8.7602917353

				9.7		-14.9		6.3		6.8				8.88671875														1/9/98		10.4329427083		1/15/98		8.6724788348		8.9003607432

				8.7		-16.7		6.3		6.3				9.375														1/10/98		8.6018880208		1/16/98		7.8495724201		7.9428914388

				7.5		-15.8		6.4		6.3				7.763671875														1/11/98		10.7421875		1/17/98		7.954624335		7.7445205053

		8.3		7.2		-16.7		6.4		6.2				6.8603515625				8.2885742188						8.2885742188				1/12/98		10.4899088542		1/18/98		7.7620290915		7.3593301773

				6.0		-16.5		6.7		6.4				5.7006835938														1/13/98		10.1236979167		1/19/98		7.4993993441		6.9566312631

				6.6		-16.3		6.9		7.2				5.0415039063														1/14/98		7.7880859375		1/20/98		7.8670811653		7.4643820922

				7.7		-16.2		6.9		6.9				3.6987304688														1/15/98		8.2356770833

				8.1		-15.4		6.9		6.7				9.3505859375														1/16/98		6.3232421875

				8.1		-13.6		7.0		6.7				7.8735351563														1/17/98		9.2407226563

		7.3		7.2		-13.5		7.2		6.7				9.4604492188				7.275390625						7.275390625				1/18/98		7.3486328125

				8.2		-14.9		6.9		6.6				12.6342773438														1/19/98		2.8238932292

				9.5		-13.2		7.1		7.4				11.81640625														1/20/98		-0.1098632813

				9.0		-12.7		7.3		7.2				9.1552734375														1/21/98		5.0862630208

				8.4		-12.4		7.4		7.1				7.5805664063														1/22/98		3.41796875

				8.0		-12.5		7.3		6.9				10.1196289063														1/23/98		3.41796875

		8.4		7.3		-11.6		7.3		6.7				11.03515625				8.3984375						8.3984375				1/24/98		3.6214192708

				7.0		-11.6		7.5		7.0				10.2294921875														1/25/98		2.83203125

				7.9		-11.3		7.3		7.5				10.9375														1/26/98		-0.7446289063

				4.2		-8.8		7.6		6.1				8.349609375														1/27/98		0.9521484375

				4.9		-10.2		7.3		5.9				7.7880859375														1/28/98		-0.048828125

				5.9		-12.3		7.1		6.2				8.7768554688														1/29/98		1.8920898438

		5.3		6.3		-12.7		7.1		6.2				7.8247070313				5.2978515625						5.2978515625				1/30/98		1.123046875

				8.0		-11.5		7.1		7.4				5.2368164063														1/31/98		2.4007161458

				8.2		-11.7		7.0		7.4				8.3740234375														2/1/98		-2.880859375

				7.5		-11.5		7.2		7.4				8.1298828125														2/2/98		0.7080078125

				7.7		-12.1		7.3		7.3				7.5927734375														2/3/98		-0.7405598958

				7.8		-12.0		7.5		7.6				3.8818359375														2/4/98		4.98046875

		7.9		8.1		-12.5		7.5		7.6				1.66015625				7.861328125						7.861328125				2/5/98		6.9498697917

				7.9		-11.5		7.5		7.7				-0.1098632813														2/6/98		7.5032552083

				11.2		-12.5		7.6		8.0				4.8950195313														2/7/98		1.5258789063

				12.2		-13.1		7.8		8.2				5.9936523438														2/8/98		8.0810546875

				13.3		-13.1		8.1		8.4				1.8676757813														2/9/98		8.5774739583

				13.3		-13.7		8.4		8.7				2.63671875														2/10/98		9.033203125

		11.8		12.8		-13.7		8.6		8.8				4.1259765625				11.7919921875						11.7919921875				2/11/98		10.0992838542

				13.4		-14.2		8.7		9.0				2.9052734375														2/12/98		10.0341796875

				12.7		-13.1		8.9		9.4				3.2836914063														2/13/98		6.396484375

				12.3		-13.4		8.9		9.4				2.7099609375														2/14/98		6.884765625

				11.2		-11.5		8.7		9.0				-0.7446289063														2/15/98		10.1155598958

				9.6		-10.2		8.6		9.0				2.0874023438														2/16/98		7.1411132813

		10.8		10.2		-11.4		8.3		8.3				0.6225585938				10.8154296875						10.8154296875				2/17/98		6.2581380208

				12.5		-12.8		8.4		8.5				-1.3549804688														2/18/98		7.3893229167

				11.6		-12.4		8.4		8.5				4.9194335938														2/19/98		9.66796875

				10.1		-10.5		8.4		8.6				0.5004882813														2/20/98		11.5885416667

				9.4		-9.7		8.1		8.3				0.4516601563														2/21/98		7.4462890625

				8.6		-9.4		8.0		8.2				4.2358398438														2/22/98		3.5278320313

		10.0		8.0		-9.7		7.7		7.8				-0.0732421875				10.0341796875						10.0341796875				2/23/98		7.1614583333

				6.4		-8.3		7.7		8.0				-2.880859375														2/24/98		7.6334635417

				9.9		-11.3		7.6		7.8				2.1728515625														2/25/98		4.6630859375

				8.0		-9.6		7.8		8.0				0.48828125														2/26/98		8.49609375

				6.5		-8.1		7.6		7.8				-2.7099609375														2/27/98		7.71484375

				6.3		-9.1		7.5		7.4				4.7607421875														2/28/98		2.4780273438

		7.2		6.2		-8.8		7.3		7.2				5.6396484375				7.1940104167						7.1940104167				3/1/98		7.3323567708

				7.1		-9.6		7.2		7.0				6.7260742188														3/2/98		10.0504557292

				7.9		-10.6		7.2		7.3				8.2763671875														3/3/98		12.451171875

				3.3		-7.0		7.2		7.6				6.7016601563														3/4/98		7.177734375

				1.6		-6.3		7.0		7.4				1.5258789063														3/5/98		8.7239583333

				-0.7		-4.9		6.7		7.0				7.9711914063														3/6/98		10.6689453125

		0.8		-1.0		-4.5		6.5		6.7				8.7768554688				0.78125						0.78125				3/7/98		10.3515625

				-0.0		-5.6		6.3		6.6				8.2397460938														3/8/98		6.5755208333

				8.0		-10.5		6.5		6.5				9.765625														3/9/98		1.0864257813

				7.6		-11.3		6.8		6.6				10.0463867188														3/10/98		8.10546875

				5.4		-9.2		6.7		6.5				9.521484375														3/11/98		5.6396484375

				-0.3		-5.4		6.4		6.8				11.328125														3/12/98		7.0678710938

		3.2		-1.7		-4.8		6.1		6.6				8.9599609375				3.1575520833						3.1575520833				3/13/98		7.9182942708

				0.6		-6.3		6.1		6.5				6.396484375														3/14/98		8.4147135417

				8.1		-11.3		6.4		6.5				8.2275390625														3/15/98		8.447265625

				8.4		-11.8		6.4		6.5				6.4697265625														3/16/98		8.9192708333

				8.8		-11.6		6.6		6.6				10.8032226563

				8.4		-11.4		6.8		6.8				10.4248046875

		7.2		8.7		-12.4		7.1		7.0				6.640625				7.1858723958						7.1858723958

				10.6		-12.8		7.2		7.3				4.9194335938

				11.0		-12.8		7.2		7.8				7.0434570313

				10.3		-12.1		7.5		8.0				9.6435546875

				10.0		-12.2		7.8		7.8				9.66796875

				11.3		-12.0		8.2		8.2				11.81640625

		9.9		8.1		-11.2		7.7		8.0				10.9130859375				9.912109375						9.912109375

				6.2		-9.9		7.8		8.1				5.8227539063

				8.8		-11.0		7.7		8.2				6.9702148438

				5.7		-7.7		7.8		8.4				5.3466796875

				3.5		-7.1		7.6		8.2				5.7739257813

				3.7		-8.5		7.8		7.5				8.8745117188

		4.6		-0.2		-5.7		7.3		7.6				7.5927734375				4.6142578125						4.6142578125

				1.6		-6.3		7.0		7.2				4.6630859375

				9.5		-11.8		7.3		6.7				8.4838867188

				8.8		-11.3		7.1		6.6				8.740234375

				10.3		-11.9		7.2		6.9				7.0922851563

				8.3		-10.7		7.2		6.8				4.5654296875

		7.9		9.0		-11.5		7.2		6.8				4.5288085938				7.91015625						7.91015625

				8.8		-11.2		7.3		6.9				7.3486328125

				9.3		-11.2		7.4		7.1				9.4360351563

				8.7		-9.4		7.1		7.3				12.3779296875

				7.6		-9.1		7.2		7.3				12.451171875

				9.4		-11.2		7.3		6.8				8.0200195313

		9.4		11.9		-12.2		7.4		7.1				7.275390625				9.375						9.375

				10.9		-11.7		7.3		7.4				8.5571289063

				7.3		-9.6		7.3		7.8				11.1572265625

				5.9		-8.1		7.8		7.8				11.3403320313

				6.9		-8.2		7.2		7.7				9.4482421875

				6.2		-7.9		7.1		7.5				8.4716796875

		7.3		6.4		-8.1		7.0		7.2				4.8095703125				7.2835286458						7.2835286458

				5.8		-9.5		6.9		6.5				1.0864257813

				9.0		-10.5		6.8		6.7				7.8247070313

				5.4		-9.0		7.3		7.2				8.3374023438

				5.9		-8.1		7.1		7.0				4.4555664063

				5.2		-7.3		6.5		6.9				6.5185546875

		6.3		6.3		-8.0		6.8		6.8				8.49609375				6.2662760417						6.2662760417

				4.8		-7.6		6.8		6.7				6.9702148438

				6.7		-8.9		6.0		6.4				8.8012695313

				5.2		-7.8		6.4		6.8				8.9111328125

				3.5		-6.8		6.2		6.7				8.447265625

				3.0		-6.4		6.1		6.5				9.2651367188

		2.7		-0.9		-4.1		5.7		6.3				9.3383789063				2.6977539063						2.6977539063

				4.3		-7.1		5.7		6.1

				8.3		-10.5		5.5		5.3

				12.2		-12.2		5.9		5.9

				9.8		-12.0		6.1		6.1

				8.1		-11.3		6.2		6.4

		8.3		7.4		-10.9		6.2		6.4								8.349609375						8.349609375

				9.0		-9.7		6.8		6.7

				9.1		-9.5		7.0		7.2

				7.2		-8.5		7.3		7.5

				6.3		-8.1		7.3		7.1

				5.9		-8.5		7.3		6.9

		7.5		7.6		-9.7		7.3		6.8								7.4951171875						7.4951171875

				11.8		-11.6		7.1		7.0

				12.6		-11.9		7.1		7.4

				12.5		-12.2		7.4		7.7

				12.2		-11.9		7.7		8.2

				12.9		-12.2		7.8		8.2

		12.6		12.8		-12.3		8.1		8.5								12.6342773438						12.6342773438

				12.8		-12.1		8.4		8.8

				14.5		-13.2		8.6		9.4

				9.3		-9.8		8.8		9.3

				10.7		-11.1		8.6		8.6

				8.7		-9.8		9.0		8.8

		10.4		6.6		-8.7		8.9		8.6								10.4329427083						10.4329427083

				8.7		-11.1		8.5		8.1

				12.5		-12.3		8.4		8.4

				7.0		-9.5		8.6		8.4

				8.4		-10.7		8.3		8.2

				7.5		-10.7		8.8		8.4

		8.6		7.4		-10.5		8.7		8.2								8.6018880208						8.6018880208

				8.8		-11.2		8.3		7.7

				10.8		-11.5		8.4		8.3

				9.9		-11.3		8.5		8.2

				11.0		-11.8		8.4		8.2

				11.5		-11.7		8.4		8.3

		10.7		10.6		-11.6		8.5		8.4								10.7421875						10.7421875

				10.8		-11.8		8.6		8.5

				11.2		-11.6		8.6		8.7

				10.7		-11.2		8.9		8.8

				10.6		-11.3		8.8		8.7

				9.4		-11.3		9.0		8.6

		10.5		10.2		-11.2		8.7		8.5								10.4899088542						10.4899088542

				10.1		-11.5		8.9		8.7

				13.2		-11.4		8.9		8.9

				11.0		-11.4		8.9		8.7

				9.5		-10.4		8.8		8.6

				9.4		-10.3		9.0		8.7

		10.1		7.6		-8.5		8.9		8.5								10.1236979167						10.1236979167

				7.5		-8.1		9.1		8.6

				8.9		-12.1		7.7		8.2

				4.7		-7.1		8.2		8.2

				5.9		-6.1		8.1		8.0

				9.1		-12.6		7.2		6.9

		7.8		11.4		-12.7		7.3		7.3								7.7880859375						7.7880859375

				9.3		-12.5		7.4		7.3

				10.5		-13.0		7.7		8.2

				8.2		-10.7		7.7		8.2

				7.1		-10.0		8.1		8.5

				7.9		-11.4		7.8		7.8

		8.2		6.4		-10.7		7.6		7.7								8.2356770833						8.2356770833

				7.4		-11.3		7.5		7.5

				9.6		-12.6		7.2		8.1

				7.9		-10.6		7.4		7.8

				4.2		-7.7		7.5		7.8

				3.9		-5.8		7.3		7.7

		6.3		5.0		-9.2		7.1		7.5				7.05				6.3232421875						6.3232421875

				5.3		-9.8		6.9		7.3

				10.0		-12.6		6.6		7.4

				8.9		-12.7		6.9		7.6

				9.2		-11.9		7.1		7.5

				8.5		-11.7		7.1		7.4

		9.2		10.3		-12.8		7.1		7.6								9.2407226563						9.2407226563

				7.0		-12.6		7.3		7.7

				6.7		-11.8		7.8		8.6

				7.0		-11.0		7.7		8.3						Air				soil

				7.1		-11.3		7.6		8.1						2.3				3.9

				7.9		-11.6		7.2		7.4				1st float		8.1				7.5

		7.3		8.3		-11.9		7.0		7.1								7.3486328125						7.3486328125

				6.7		-10.1		7.4		7.3						7.05

				4.3		-8.2		7.3		7.1

				2.7		-5.9		7.2		1.5

				1.7		-3.2		6.8		-0.0

				0.9		-3.9		6.2		-0.5

		2.8		0.5		-3.5		5.6		-1.0								2.8238932292						2.8238932292

				0.9		-4.7		5.2		-0.0

				4.3		-6.9		4.9		9.4

				1.0		-4.2		5.1		0.2

				-1.0		-1.5		4.9		-0.6

				-0.7		-2.9		4.6		-0.6

		-0.1		0.2		-4.1		4.4		-0.1								-0.1098632813						-0.1098632813

				2.4		-6.2		4.4		0.5

				6.1		-11.6		4.4		5.7

				5.5		-10.6		4.9		3.9

				5.6		-9.7		5.2		4.1

				6.0		-9.7		5.3		4.4

		5.1		4.9		-9.2		5.4		4.1								5.0862630208						5.0862630208

				6.1		-9.8		5.4		5.3

				6.9		-11.2		5.2		6.3

				5.4		-9.4		6.0		4.2

				1.4		-4.8		6.0		-0.2

				0.7		-5.6		5.6		0.2

		3.4		-0.1		-5.0		5.3		-0.2								3.41796875						3.41796875

				-0.0		-3.1		5.0		0.1

				3.3		-7.7		4.7		3.7

				3.9		-7.4		4.9		2.5

				3.4		-7.3		4.9		2.1

				3.2		-6.9		4.9		1.7

		3.4		3.2		-5.9		4.8		2.6								3.41796875						3.41796875

				3.3		-7.3		4.8		7.2

				6.8		-10.4		4.3

				4.8		-5.8		5.1		1.9

				3.0		-4.5		5.0		-0.1

				2.3		-4.3		4.7		-0.2

		3.6		1.6		-4.1		4.4		-1.3								3.6214192708						3.6214192708

				2.1		-5.1		4.1		0.1

				3.7		-6.4		4.0		3.2

				4.0		-6.3		4.1		1.2

				3.3		-5.8		4.2		0.8

				2.7		-4.7		4.1		0.2

		2.8		1.2		-3.5		4.1		-0.5								2.83203125						2.83203125

				2.2		-4.0		3.8		2.9

				4.7		-7.4		3.8

				2.2		-4.3		4.0		-1.6

				-1.1		-0.4		3.9		-2.9

				-1.9		-1.4		3.7		-3.4

		-0.7		-2.1		-0.2		3.6		-2.0								-0.7446289063						-0.7446289063

				1.5		-5.8		3.3		1.2

				3.8		-9.7		3.3		4.4

				3.1		-7.8		3.3		1.8

				-0.0		-4.2		3.5		-1.6

				-2.4		1.0		3.4		-1.3

		1.0		-0.2		-4.4		3.2		-0.7								0.9521484375						0.9521484375

				1.8		-5.1		3.2		0.5

				3.3		-8.5		3.1		3.3

				0.7		-5.3		3.4		-1.0

				-3.0		-0.8		3.4		-3.5
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Sheet4

		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		195		1449.501001358		7.4333384685		0.768347529

		Column 2		195		1464.0501658917		7.5079495687		0.7883558046

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		0.5427645862		1		0.5427645862		0.6973256554		0.4041976583		3.8655372236

		Within Groups		302.0004467256		388		0.7783516668

		Total		302.5432113118		389





Sheet5

		t-Test: Paired Two Sample for Means for second period of floating soil/water

				Variable 1		Variable 2

		Mean		6.0945304121		8.2747454189

		Variance		1.8588189354		0.568239774

		Observations		7		7

		Pearson Correlation		0.9575109557

		Hypothesized Mean Difference		0

		df		6

		t Stat		-8.5150069062

		P(T<=t) one-tail		0.0000718512

		t Critical one-tail		1.9431809051

		P(T<=t) two-tail		0.0001437024

		t Critical two-tail		2.4469136406





Sheet6

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		7.961828275		8.7127934002

		Variance		0.007691839		0.1318182645

		Observations		7		7

		Pearson Correlation		0.5174319346

		Hypothesized Mean Difference		0

		df		6

		t Stat		-6.0866204025

		P(T<=t) one-tail		0.0004472681

		t Critical one-tail		1.9431809051

		P(T<=t) two-tail		0.0008945361

		t Critical two-tail		2.4469136406





Sheet7

		t-Test: Two-Sample Assuming Equal Variances soils first week against soil week2

				Variable 1		Variable 2

		Mean		6.0945304121		7.961828275

		Variance		1.8588189354		0.007691839

		Observations		7		7

		Pooled Variance		0.9332553872

		Hypothesized Mean Difference		0

		df		12

		t Stat		-3.6161577652

		P(T<=t) one-tail		0.0017697092

		t Critical one-tail		1.7822867449

		P(T<=t) two-tail		0.0035394184

		t Critical two-tail		2.1788127924





Sheet8

		t-Test: Two-Sample Assuming Equal Variances water week1 against week2

				Variable 1		Variable 2

		Mean		8.2747454189		8.7127934002

		Variance		0.568239774		0.1318182645

		Observations		7		7

		Pooled Variance		0.3500290193

		Hypothesized Mean Difference		0

		df		12

		t Stat		-1.3851719225

		P(T<=t) one-tail		0.0956046389

		t Critical one-tail		1.7822867449

		P(T<=t) two-tail		0.1912092778

		t Critical two-tail		2.1788127924





Sheet2

				air		soil		soil		water				3.3569335938																						soil								soil		water

				2.1		-10.7		-0.2		2.4				3.8696289063														12/14/97		4.0364583333		12/20/97		6.676492691		6.0636899471		2/8/98		8.0810546875		2/8/98		4.5579461257		7																																4.765625		7.1562297821

				9.8		-10.3		5.6		6.2				0.68359375														12/15/97		3.8696289063		12/21/97		6.85		6.32		2/9/98		8.5774739583		2/9/98		4.3536210855		6.8				1/21/98		6.3963542779		1/21/98		5.0862630208																						1.15234375		5.1602436066

				2.9		-7.5		6.2		5.1				-0.68359375														12/16/97		0.0406901042		12/22/97		6.9916485945		6.29		2/10/98		9.033203125		2/10/98		5.4508872032		7.31				1/22/98		4.7155239582		1/22/98		3.41796875																						2.705078125		4.5299323082

				5.3		-7.7		6.0		5.1				5.4443359375														12/17/97		3.5888671875		12/23/97		7.08		6.88		2/11/98		10.0992838542		2/11/98		6.6		7.3				1/23/98		5.1182229519		1/23/98		3.41796875																						5.87890625		5.4753993988

				0.8		-6.4		5.6		4.3				10.0341796875														12/18/97		8.2885742188		12/24/97		7.4818906784		7.1		2/12/98		10.0341796875		2/12/98		6.7815448443		7.9				1/24/98		5.5209218661		1/24/98		3.6214192708																						1.064453125		5.3283267021

		4.0		3.4		-7.2		5.4		4.3				6.8237304688				4.0364583333						4.0364583333				12/19/97		7.275390625		12/25/97		8.2872885863		8.0071503321		2/13/98		6.396484375		2/13/98		7.376838843		7.86				1/25/98		4.8380845388		1/25/98		2.83203125																						3.984375		4.7400361061

				3.7		-8.5		5.3		4.8				7.763671875														12/20/97		8.3984375		12/26/97		9.0220190684		8.6724788348		2/14/98		6.884765625		2/14/98		7.8845896721		8.17				1/26/98		4.5929633776		1/26/98		-0.7446289063

				5.5		-8.9		5.4		5.9				8.7768554688														12/21/97		5.2978515625		12/27/97		8.3047974904		8.1472195784		2/15/98		10.1155598958		2/15/98		7.954624335		9				1/27/98		4.0267354647		1/27/98		0.9521484375

				4.7		-8.3		5.6		5.4				7.5439453125														12/22/97		7.861328125		12/28/97		7.7095030944		7.6219599247		2/16/98		7.1411132813		2/16/98		8.0246589184		8.5				1/28/98		3.7200817664		1/28/98		-0.048828125

				4.2		-8.2		5.6		5.0				5.2978515625														12/23/97		11.7919921875		12/29/97		7.184243679		6.9741400083		2/17/98		6.2581380208		2/17/98		8.1297108332		8.6				1/29/98		3.3094719648		1/29/98		1.8920898438

				3.8		-7.4		5.5		4.1				7.8369140625														12/24/97		10.8154296875		12/30/97		6.5889496009		6.4488803546		2/18/98		7.3893229167		2/18/98		7.9371156693		8.9361867905				1/30/98		3.2035081784		1/30/98		1.123046875

		3.9		2.8		-7.7		5.4		3.9				8.7280273438				3.8696289063						3.8696289063				12/25/97		10.0341796875		12/31/97		6.6414755185		6.5539322694		2/19/98		9.66796875		2/19/98		7.8845897516		8.6027139028				1/31/98		3.4021903276		1/31/98		2.4007161458

				2.8		-7.6		5.3		3.7				12.9150390625														12/26/97		7.1940104167		1/1/98		7.8495722612		7.6219600042		2/20/98		11.5885416667		2/20/98		7.9020984173		8.3223056793				2/1/98		3.4286812941		2/1/98		-2.880859375

				0.9		-6.9		5.2		3.7				12.40234375														12/27/97		0.78125		1/2/98		7.9896416664		7.7095030944		2/21/98		7.4462890625		2/21/98		7.9		8.2				2/2/98		3.6670998732		2/2/98		0.7080078125

				0.1		-6.5		4.9		3.0				10.9741210938														12/28/97		3.1575520833		1/3/98		7.12		6.94		2/22/98		3.5278320313		2/22/98								2/3/98		3.1637717485		2/3/98		-0.7405598958

				-1.1		-6.2		4.7		2.1				9.0209960938														12/29/97		7.1858723958		1/4/98		7.37		7.3068041801														2/4/98		2.7531619867		2/4/98		4.98046875

				-1.3		-5.9		4.4		1.7				7.6904296875														12/30/97		9.912109375		1/5/98		7.604451259		7.3068041801				8.1494140625				7.052730407		8.0358004552				2/5/98		2.5412343343		2/5/98		6.9498697917

		0.0		-1.2		-6.3		4.1		1.7				6.8481445313				0.0406901042						0.0406901042				12/31/97		4.6142578125		1/6/98		6.8515793482		6.9041051865														2/6/98		2.4750069777		2/6/98		7.5032552083

				-0.8		-6.3		3.9		1.7				0.78125														1/1/98		7.91015625		1/7/98		6.5539322694		6.1862505277						1st week		6.1436325391						2/7/98		3.5478905439		2/7/98		1.5258789063

				0.6		-6.8		3.9		1.7				5.224609375														1/2/98		9.375		1/8/98		6.0111641089		5.9236207803								7.961828275

				1.6		-7.1		3.9		1.8				1.6967773438														1/3/98		7.2835286458		1/9/98		7.0441745122		7.1842435201

				3.9		-8.5		3.9		2.0				8.59375														1/4/98		6.2662760417		1/10/98		7.8320638339		7.5519253413

				6.9		-13.8		4.1		3.6				10.4736328125														1/5/98		2.6977539063		1/11/98		8.9106524785		8.7077658971

		3.6		9.4		....		4.4		5.1				8.6059570313				3.5888671875						3.5888671875				1/6/98		8.349609375		1/12/98		8.2522714933		8.5324098269

				10.4		....		5.2		6.9				3.173828125														1/7/98		7.4951171875		1/13/98		8.1647282441		8.392340819

				11.2		....		5.9		7.6				7.51953125														1/8/98		12.6342773438		1/14/98		8.6199529966		8.7602917353

				9.7		-14.9		6.3		6.8				8.88671875														1/9/98		10.4329427083		1/15/98		8.6724788348		8.9003607432

				8.7		-16.7		6.3		6.3				9.375														1/10/98		8.6018880208		1/16/98		7.8495724201		7.9428914388

				7.5		-15.8		6.4		6.3				7.763671875														1/11/98		10.7421875		1/17/98		7.954624335		7.7445205053

		8.3		7.2		-16.7		6.4		6.2				6.8603515625				8.2885742188						8.2885742188				1/12/98		10.4899088542		1/18/98		7.7620290915		7.3593301773

				6.0		-16.5		6.7		6.4				5.7006835938														1/13/98		10.1236979167		1/19/98		7.4993993441		6.9566312631

				6.6		-16.3		6.9		7.2				5.0415039063														1/14/98		7.7880859375		1/20/98		7.8670811653		7.4643820922

				7.7		-16.2		6.9		6.9				3.6987304688														1/15/98		8.2356770833

				8.1		-15.4		6.9		6.7				9.3505859375														1/16/98		6.3232421875

				8.1		-13.6		7.0		6.7				7.8735351563														1/17/98		9.2407226563

		7.3		7.2		-13.5		7.2		6.7				9.4604492188				7.275390625						7.275390625				1/18/98		7.3486328125

				8.2		-14.9		6.9		6.6				12.6342773438														1/19/98		2.8238932292

				9.5		-13.2		7.1		7.4				11.81640625														1/20/98		-0.1098632813

				9.0		-12.7		7.3		7.2				9.1552734375														1/21/98		5.0862630208

				8.4		-12.4		7.4		7.1				7.5805664063														1/22/98		3.41796875

				8.0		-12.5		7.3		6.9				10.1196289063														1/23/98		3.41796875

		8.4		7.3		-11.6		7.3		6.7				11.03515625				8.3984375						8.3984375				1/24/98		3.6214192708

				7.0		-11.6		7.5		7.0				10.2294921875														1/25/98		2.83203125

				7.9		-11.3		7.3		7.5				10.9375														1/26/98		-0.7446289063

				4.2		-8.8		7.6		6.1				8.349609375														1/27/98		0.9521484375

				4.9		-10.2		7.3		5.9				7.7880859375														1/28/98		-0.048828125

				5.9		-12.3		7.1		6.2				8.7768554688														1/29/98		1.8920898438

		5.3		6.3		-12.7		7.1		6.2				7.8247070313				5.2978515625						5.2978515625				1/30/98		1.123046875

				8.0		-11.5		7.1		7.4				5.2368164063														1/31/98		2.4007161458

				8.2		-11.7		7.0		7.4				8.3740234375														2/1/98		-2.880859375

				7.5		-11.5		7.2		7.4				8.1298828125														2/2/98		0.7080078125

				7.7		-12.1		7.3		7.3				7.5927734375														2/3/98		-0.7405598958

				7.8		-12.0		7.5		7.6				3.8818359375														2/4/98		4.98046875

		7.9		8.1		-12.5		7.5		7.6				1.66015625				7.861328125						7.861328125				2/5/98		6.9498697917

				7.9		-11.5		7.5		7.7				-0.1098632813														2/6/98		7.5032552083

				11.2		-12.5		7.6		8.0				4.8950195313														2/7/98		1.5258789063

				12.2		-13.1		7.8		8.2				5.9936523438														2/8/98		8.0810546875

				13.3		-13.1		8.1		8.4				1.8676757813														2/9/98		8.5774739583

				13.3		-13.7		8.4		8.7				2.63671875														2/10/98		9.033203125

		11.8		12.8		-13.7		8.6		8.8				4.1259765625				11.7919921875						11.7919921875				2/11/98		10.0992838542

				13.4		-14.2		8.7		9.0				2.9052734375														2/12/98		10.0341796875

				12.7		-13.1		8.9		9.4				3.2836914063														2/13/98		6.396484375

				12.3		-13.4		8.9		9.4				2.7099609375														2/14/98		6.884765625

				11.2		-11.5		8.7		9.0				-0.7446289063														2/15/98		10.1155598958

				9.6		-10.2		8.6		9.0				2.0874023438														2/16/98		7.1411132813

		10.8		10.2		-11.4		8.3		8.3				0.6225585938				10.8154296875						10.8154296875				2/17/98		6.2581380208

				12.5		-12.8		8.4		8.5				-1.3549804688														2/18/98		7.3893229167

				11.6		-12.4		8.4		8.5				4.9194335938														2/19/98		9.66796875

				10.1		-10.5		8.4		8.6				0.5004882813														2/20/98		11.5885416667

				9.4		-9.7		8.1		8.3				0.4516601563														2/21/98		7.4462890625

				8.6		-9.4		8.0		8.2				4.2358398438														2/22/98		3.5278320313

		10.0		8.0		-9.7		7.7		7.8				-0.0732421875				10.0341796875						10.0341796875				2/23/98		7.1614583333

				6.4		-8.3		7.7		8.0				-2.880859375														2/24/98		7.6334635417

				9.9		-11.3		7.6		7.8				2.1728515625														2/25/98		4.6630859375

				8.0		-9.6		7.8		8.0				0.48828125														2/26/98		8.49609375

				6.5		-8.1		7.6		7.8				-2.7099609375														2/27/98		7.71484375

				6.3		-9.1		7.5		7.4				4.7607421875														2/28/98		2.4780273438

		7.2		6.2		-8.8		7.3		7.2				5.6396484375				7.1940104167						7.1940104167				3/1/98		7.3323567708

				7.1		-9.6		7.2		7.0				6.7260742188														3/2/98		10.0504557292

				7.9		-10.6		7.2		7.3				8.2763671875														3/3/98		12.451171875

				3.3		-7.0		7.2		7.6				6.7016601563														3/4/98		7.177734375

				1.6		-6.3		7.0		7.4				1.5258789063														3/5/98		8.7239583333

				-0.7		-4.9		6.7		7.0				7.9711914063														3/6/98		10.6689453125

		0.8		-1.0		-4.5		6.5		6.7				8.7768554688				0.78125						0.78125				3/7/98		10.3515625

				-0.0		-5.6		6.3		6.6				8.2397460938														3/8/98		6.5755208333

				8.0		-10.5		6.5		6.5				9.765625														3/9/98		1.0864257813

				7.6		-11.3		6.8		6.6				10.0463867188														3/10/98		8.10546875

				5.4		-9.2		6.7		6.5				9.521484375														3/11/98		5.6396484375

				-0.3		-5.4		6.4		6.8				11.328125														3/12/98		7.0678710938

		3.2		-1.7		-4.8		6.1		6.6				8.9599609375				3.1575520833						3.1575520833				3/13/98		7.9182942708

				0.6		-6.3		6.1		6.5				6.396484375														3/14/98		8.4147135417

				8.1		-11.3		6.4		6.5				8.2275390625														3/15/98		8.447265625

				8.4		-11.8		6.4		6.5				6.4697265625														3/16/98		8.9192708333

				8.8		-11.6		6.6		6.6				10.8032226563

				8.4		-11.4		6.8		6.8				10.4248046875

		7.2		8.7		-12.4		7.1		7.0				6.640625				7.1858723958						7.1858723958

				10.6		-12.8		7.2		7.3				4.9194335938

				11.0		-12.8		7.2		7.8				7.0434570313

				10.3		-12.1		7.5		8.0				9.6435546875

				10.0		-12.2		7.8		7.8				9.66796875

				11.3		-12.0		8.2		8.2				11.81640625

		9.9		8.1		-11.2		7.7		8.0				10.9130859375				9.912109375						9.912109375

				6.2		-9.9		7.8		8.1				5.8227539063

				8.8		-11.0		7.7		8.2				6.9702148438

				5.7		-7.7		7.8		8.4				5.3466796875

				3.5		-7.1		7.6		8.2				5.7739257813

				3.7		-8.5		7.8		7.5				8.8745117188

		4.6		-0.2		-5.7		7.3		7.6				7.5927734375				4.6142578125						4.6142578125

				1.6		-6.3		7.0		7.2				4.6630859375

				9.5		-11.8		7.3		6.7				8.4838867188

				8.8		-11.3		7.1		6.6				8.740234375

				10.3		-11.9		7.2		6.9				7.0922851563

				8.3		-10.7		7.2		6.8				4.5654296875

		7.9		9.0		-11.5		7.2		6.8				4.5288085938				7.91015625						7.91015625

				8.8		-11.2		7.3		6.9				7.3486328125

				9.3		-11.2		7.4		7.1				9.4360351563

				8.7		-9.4		7.1		7.3				12.3779296875

				7.6		-9.1		7.2		7.3				12.451171875

				9.4		-11.2		7.3		6.8				8.0200195313

		9.4		11.9		-12.2		7.4		7.1				7.275390625				9.375						9.375

				10.9		-11.7		7.3		7.4				8.5571289063

				7.3		-9.6		7.3		7.8				11.1572265625

				5.9		-8.1		7.8		7.8				11.3403320313

				6.9		-8.2		7.2		7.7				9.4482421875

				6.2		-7.9		7.1		7.5				8.4716796875

		7.3		6.4		-8.1		7.0		7.2				4.8095703125				7.2835286458						7.2835286458

				5.8		-9.5		6.9		6.5				1.0864257813

				9.0		-10.5		6.8		6.7				7.8247070313

				5.4		-9.0		7.3		7.2				8.3374023438

				5.9		-8.1		7.1		7.0				4.4555664063

				5.2		-7.3		6.5		6.9				6.5185546875

		6.3		6.3		-8.0		6.8		6.8				8.49609375				6.2662760417						6.2662760417

				4.8		-7.6		6.8		6.7				6.9702148438

				6.7		-8.9		6.0		6.4				8.8012695313

				5.2		-7.8		6.4		6.8				8.9111328125

				3.5		-6.8		6.2		6.7				8.447265625

				3.0		-6.4		6.1		6.5				9.2651367188

		2.7		-0.9		-4.1		5.7		6.3				9.3383789063				2.6977539063						2.6977539063

				4.3		-7.1		5.7		6.1

				8.3		-10.5		5.5		5.3

				12.2		-12.2		5.9		5.9

				9.8		-12.0		6.1		6.1

				8.1		-11.3		6.2		6.4

		8.3		7.4		-10.9		6.2		6.4								8.349609375						8.349609375

				9.0		-9.7		6.8		6.7

				9.1		-9.5		7.0		7.2

				7.2		-8.5		7.3		7.5

				6.3		-8.1		7.3		7.1

				5.9		-8.5		7.3		6.9

		7.5		7.6		-9.7		7.3		6.8								7.4951171875						7.4951171875

				11.8		-11.6		7.1		7.0

				12.6		-11.9		7.1		7.4

				12.5		-12.2		7.4		7.7

				12.2		-11.9		7.7		8.2

				12.9		-12.2		7.8		8.2

		12.6		12.8		-12.3		8.1		8.5								12.6342773438						12.6342773438

				12.8		-12.1		8.4		8.8

				14.5		-13.2		8.6		9.4

				9.3		-9.8		8.8		9.3

				10.7		-11.1		8.6		8.6

				8.7		-9.8		9.0		8.8

		10.4		6.6		-8.7		8.9		8.6								10.4329427083						10.4329427083

				8.7		-11.1		8.5		8.1

				12.5		-12.3		8.4		8.4

				7.0		-9.5		8.6		8.4

				8.4		-10.7		8.3		8.2

				7.5		-10.7		8.8		8.4

		8.6		7.4		-10.5		8.7		8.2								8.6018880208						8.6018880208

				8.8		-11.2		8.3		7.7

				10.8		-11.5		8.4		8.3

				9.9		-11.3		8.5		8.2

				11.0		-11.8		8.4		8.2

				11.5		-11.7		8.4		8.3

		10.7		10.6		-11.6		8.5		8.4								10.7421875						10.7421875

				10.8		-11.8		8.6		8.5

				11.2		-11.6		8.6		8.7

				10.7		-11.2		8.9		8.8

				10.6		-11.3		8.8		8.7

				9.4		-11.3		9.0		8.6

		10.5		10.2		-11.2		8.7		8.5								10.4899088542						10.4899088542

				10.1		-11.5		8.9		8.7

				13.2		-11.4		8.9		8.9

				11.0		-11.4		8.9		8.7

				9.5		-10.4		8.8		8.6

				9.4		-10.3		9.0		8.7

		10.1		7.6		-8.5		8.9		8.5								10.1236979167						10.1236979167

				7.5		-8.1		9.1		8.6

				8.9		-12.1		7.7		8.2

				4.7		-7.1		8.2		8.2

				5.9		-6.1		8.1		8.0

				9.1		-12.6		7.2		6.9

		7.8		11.4		-12.7		7.3		7.3								7.7880859375						7.7880859375

				9.3		-12.5		7.4		7.3

				10.5		-13.0		7.7		8.2

				8.2		-10.7		7.7		8.2

				7.1		-10.0		8.1		8.5

				7.9		-11.4		7.8		7.8

		8.2		6.4		-10.7		7.6		7.7								8.2356770833						8.2356770833

				7.4		-11.3		7.5		7.5

				9.6		-12.6		7.2		8.1

				7.9		-10.6		7.4		7.8

				4.2		-7.7		7.5		7.8

				3.9		-5.8		7.3		7.7

		6.3		5.0		-9.2		7.1		7.5				7.05				6.3232421875						6.3232421875

				5.3		-9.8		6.9		7.3

				10.0		-12.6		6.6		7.4

				8.9		-12.7		6.9		7.6

				9.2		-11.9		7.1		7.5

				8.5		-11.7		7.1		7.4

		9.2		10.3		-12.8		7.1		7.6								9.2407226563						9.2407226563

				7.0		-12.6		7.3		7.7

				6.7		-11.8		7.8		8.6

				7.0		-11.0		7.7		8.3						Air				soil

				7.1		-11.3		7.6		8.1						2.3				3.9

				7.9		-11.6		7.2		7.4				1st float		8.1				7.5

		7.3		8.3		-11.9		7.0		7.1								7.3486328125						7.3486328125

				6.7		-10.1		7.4		7.3						7.05

				4.3		-8.2		7.3		7.1

				2.7		-5.9		7.2		1.5

				1.7		-3.2		6.8		-0.0

				0.9		-3.9		6.2		-0.5

		2.8		0.5		-3.5		5.6		-1.0								2.8238932292						2.8238932292

				0.9		-4.7		5.2		-0.0

				4.3		-6.9		4.9		9.4

				1.0		-4.2		5.1		0.2

				-1.0		-1.5		4.9		-0.6

				-0.7		-2.9		4.6		-0.6

		-0.1		0.2		-4.1		4.4		-0.1								-0.1098632813						-0.1098632813

				2.4		-6.2		4.4		0.5

				6.1		-11.6		4.4		5.7

				5.5		-10.6		4.9		3.9

				5.6		-9.7		5.2		4.1

				6.0		-9.7		5.3		4.4

		5.1		4.9		-9.2		5.4		4.1								5.0862630208						5.0862630208

				6.1		-9.8		5.4		5.3

				6.9		-11.2		5.2		6.3

				5.4		-9.4		6.0		4.2

				1.4		-4.8		6.0		-0.2

				0.7		-5.6		5.6		0.2

		3.4		-0.1		-5.0		5.3		-0.2								3.41796875						3.41796875

				-0.0		-3.1		5.0		0.1

				3.3		-7.7		4.7		3.7

				3.9		-7.4		4.9		2.5

				3.4		-7.3		4.9		2.1

				3.2		-6.9		4.9		1.7

		3.4		3.2		-5.9		4.8		2.6								3.41796875						3.41796875

				3.3		-7.3		4.8		7.2

				6.8		-10.4		4.3

				4.8		-5.8		5.1		1.9

				3.0		-4.5		5.0		-0.1

				2.3		-4.3		4.7		-0.2

		3.6		1.6		-4.1		4.4		-1.3								3.6214192708						3.6214192708

				2.1		-5.1		4.1		0.1

				3.7		-6.4		4.0		3.2

				4.0		-6.3		4.1		1.2

				3.3		-5.8		4.2		0.8

				2.7		-4.7		4.1		0.2

		2.8		1.2		-3.5		4.1		-0.5								2.83203125						2.83203125

				2.2		-4.0		3.8		2.9

				4.7		-7.4		3.8

				2.2		-4.3		4.0		-1.6

				-1.1		-0.4		3.9		-2.9

				-1.9		-1.4		3.7		-3.4

		-0.7		-2.1		-0.2		3.6		-2.0								-0.7446289063						-0.7446289063

				1.5		-5.8		3.3		1.2

				3.8		-9.7		3.3		4.4

				3.1		-7.8		3.3		1.8

				-0.0		-4.2		3.5		-1.6

				-2.4		1.0		3.4		-1.3

		1.0		-0.2		-4.4		3.2		-0.7								0.9521484375						0.9521484375

				1.8		-5.1		3.2		0.5

				3.3		-8.5		3.1		3.3

				0.7		-5.3		3.4		-1.0

				-3.0		-0.8		3.4		-3.5

				-3.7		0.2		3.3		-3.8

		-0.0		0.5		-5.4		3.1		-0.2								-0.048828125						-0.048828125

				2.7		-7.4		2.9		1.6

				6.4		-11.9		2.9

				5.7		-11.0		3.4		3.4

				4.8		-8.9		3.7		2.6

				-1.2		-3.9		3.7		-1.2

		1.9		-1.7		-3.2		3.4		-1.0								1.8920898438						1.8920898438

				-1.3		-3.9		3.3		0.7

				6.3		-11.5		3.3

				0.7		-6.8		3.7		-0.7

				-0.3		-3.2		3.6		-0.3

				1.1		-6.3		3.4		0.2

		1.1		0.3		-6.2		3.3		-0.2								1.123046875						1.123046875

				1.6		-7.5		3.3		1.7

				6.5		-12.1		3.3

				4.8		-10.3		3.8		2.9

				4.0		-8.5		3.9		2.1

				-0.1		-5.7		3.9		-1.3

		2.4		-2.4		-1.6		3.7		-3.0								2.4007161458						2.4007161458

				-0.8		-3.8		3.4		-0.4

				3.0		-7.6		3.3

				-1.4		-3.0		3.4		-1.6

				-3.7		-1.3		3.3		-3.8

				-2.2		-1.6		3.1		-3.2

		-2.9		-4.2		-1.7		3.0		-3.6								-2.880859375						-2.880859375

				-0.1		-3.9		2.9		4.4

				7.1		-11.7		2.5

				3.7		-6.6		2.9		-0.2

				-2.0		-2.4		2.9		-3.1

				-3.1		-2.0		2.9		-4.2

		0.7		-1.3		-3.5		2.7		-1.6								0.7080078125						0.7080078125

				0.4		-2.8		2.6		4.6

				6.0		-11.6		2.2

				1.9		-5.1		2.6		-0.1

				-3.0		-0.4		2.8		-3.4

				-4.5		0.3		2.7		-4.5

		-0.7		-5.3		0.2		2.5		-4.8								-0.7405598958						-0.7405598958

				-1.8		-0.8		2.4		3.4

				8.6		-12.6		2.1

				7.4		-10.6		2.1		4.9

				4.7		-8.9		2.5		3.3

				3.8		-7.7		2.6		2.5

		5.0		4.0		-9.1		2.7		3.0								4.98046875						4.98046875

				5.6		-10.1		2.8		5.4

				9.2		-11.6		2.8		8.4

				8.2		-11.3		3.3		5.6

				6.0		-9.2		3.7		4.4

				6.0		-9.6		3.8		4.0

		6.9		6.8		-10.3		3.8		4.7								6.9498697917						6.9498697917

				7.3		-12.0		3.9		4.6

				9.9		-12.9		3.7		8.0

				8.1		-11.0		4.4		8.3

				7.9		-9.8		4.3		7.8

				7.7		-9.8		4.4		7.8

		7.5		4.2		-8.1		4.8		8.0								7.5032552083						7.5032552083

				6.0		-8.0		4.6		7.6

				8.9		-10.9		4.3		7.7

				5.2		-8.2		5.0		7.8

				1.0		-4.4		4.8		7.6

				0.9		-5.5		4.5		7.4

		1.5		-1.0		-3.5		4.3		7.1								1.5258789063						1.5258789063

				4.2		-6.3		4.1		7.0

				10.7		-14.0		3.9		6.9

				9.1		-12.2		4.6		7.2

				8.0		-11.4		5.1		7.4

				8.6		-11.7		5.0		7.3

		8.1		8.0		-11.2		5.2		7.5								8.0810546875						8.0810546875

				8.2		-11.5		5.3		7.4

				10.4		-12.4		5.7		8.3

				8.8		-11.8		6.3		8.6

				7.9		-11.2		6.2		8.3

				7.7		-11.0		6.1		8.2

		8.6		8.6		-11.3		6.1		8.1								8.5774739583						8.5774739583

				9.5		-11.6		6.2		8.1

				11.1		-12.3		6.3		8.4

				9.6		-11.4		6.8		8.8

				8.8		-11.3		6.6		8.5

				8.4		-10.7		6.7		8.6

		9.0		9.2		-11.3		6.7		8.4								9.033203125						9.033203125

				10.3		-11.6		6.7		8.3

				12.2		-12.7		6.8		8.8

				10.4		-11.7		7.2		8.9

				9.4		-11.2		7.4		8.8

				9.0		-10.9		7.2		8.6

		10.1		9.3		-11.3		7.2		8.5								10.0992838542						10.0992838542

				10.3		-12.6		7.0		8.3

				12.8		-11.3		7.3		9.0

				11.7		-12.0		8.1		9.6

				10.5		-11.4		8.1		9.4

				9.9		-11.4		7.8		9.1

		10.0		5.0		-8.1		8.1		9.8								10.0341796875						10.0341796875

				6.8		-8.8		7.7		9.3

				14.2		-12.8		7.4		9.7

				11.2		-12.4		8.2		9.6

				6.9		-8.8		8.4		9.8

				4.6		-9.8		8.1		9.4

		6.4		2.8		-8.2		8.0		9.0								6.396484375						6.396484375

				3.7		-9.2		7.7		8.8

				11.8		-13.1		7.6		9.4

				11.5		-12.4		8.0		8.8

				6.0		-8.6		8.4		9.3

				5.1		-10.8		8.2		8.8

		6.9		3.3		-9.9		8.1		8.7								6.884765625						6.884765625

				4.6		-11.1		7.8		8.4

				12.8		-11.2		7.5		8.7

				10.1		-13.4		8.2		8.7

				11.5		-11.9		8.2		8.5

				11.3		-12.9		8.2		8.7

		10.1		10.3		-12.3		8.0		8.6								10.1155598958						10.1155598958

				10.7		-12.6		8.2		8.9

				11.1		-11.7		8.0		9.6

				9.5		-11.1		8.4		9.6

				10.4		-10.8		8.2		9.0

				7.4		-9.2		8.2		9.0

		7.1		1.3		-4.8		8.2		9.0								7.1411132813						7.1411132813

				5.5		-6.9		7.7		8.7

				12.4		-13.6		7.4		9.0

				9.2		-11.6		8.0		8.9

				3.9		-6.5		8.3		9.0

				3.0		-5.8		8.1		8.8

		6.3		3.7		-8.5		7.7		8.4								6.2581380208						6.2581380208

				5.2		-9.5		7.6		8.2

				10.2		-12.5		7.6		8.7

				7.5		-9.7		8.0		8.6

				5.4		-7.7		8.2		8.7

				7.5		-9.9		7.6		8.1

		7.4		8.6		-11.0		7.7		8.0								7.3893229167						7.3893229167

				10.6		-11.6		7.6		7.8

				11.8		-10.7		8.1		8.7

				10.9		-11.1		8.2		8.7

				9.7		-10.8		8.2		8.6

				9.5		-10.1		8.3		8.7

		9.7		8.6		-10.2		8.0		8.4								9.66796875						9.66796875

				9.2		-10.7		7.8		8.3

				14.7		-12.4		8.0		8.1

				10.7		-11.4		8.4		1.5

				12.6		-10.7		8.5		9.4

				11.1		-10.9		8.5		8.5

		11.6		11.2		-10.8		8.5		8.6								11.5885416667						11.5885416667

				11.1		-10.6		8.6		9.1

				10.3		-10.6		8.7		11.2

				8.8		-10.8		8.8		7.5
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Sheet4

		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		195		1449.501001358		7.4333384685		0.768347529

		Column 2		195		1464.0501658917		7.5079495687		0.7883558046

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		0.5427645862		1		0.5427645862		0.6973256554		0.4041976583		3.8655372236

		Within Groups		302.0004467256		388		0.7783516668

		Total		302.5432113118		389





Sheet2

				air		soil		soil		water				3.3569335938																						soil

				2.1		-10.7		-0.2		2.4				3.8696289063														12/14/97		4.0364583333		12/20/97		6.676492691		6.0636899471						2/8/98		4.5579461257		7.8145550092																																4.765625		7.1562297821

				9.8		-10.3		5.6		6.2				0.68359375														12/15/97		3.8696289063		12/21/97		6.7640361786		6.9391225974						2/9/98		4.3536210855		7.2192610105				1/21/98		6.3963542779		1/21/98		5.0862630208																						1.15234375		5.1602436066

				2.9		-7.5		6.2		5.1				-0.68359375														12/16/97		0.0406901042		12/22/97		6.9916485945		7.2367695173						2/10/98		5.4508872032		7.762029171				1/22/98		4.7155239582		1/22/98		3.41796875																						2.705078125		4.5299323082

				5.3		-7.7		6.0		5.1				5.4443359375														12/17/97		3.5888671875		12/23/97		6.4663889408		7.3418215116						2/11/98		6.2562851111		8.2872886658				1/23/98		5.1182229519		1/23/98		3.41796875																						5.87890625		5.4753993988

				0.8		-6.4		5.6		4.3				10.0341796875														12/18/97		8.2885742188		12/24/97		7.4818906784		7.2892955939						2/12/98		6.7815448443		8.5674271584				1/24/98		5.5209218661		1/24/98		3.6214192708																						1.064453125		5.3283267021

		4.0		3.4		-7.2		5.4		4.3				6.8237304688				4.0364583333						4.0364583333				12/19/97		7.275390625		12/25/97		8.2872885863		8.0071503321						2/13/98		7.376838843		8.7825859388				1/25/98		4.8380845388		1/25/98		2.83203125																						3.984375		4.7400361061

				3.7		-8.5		5.3		4.8				7.763671875														12/20/97		8.3984375		12/26/97		9.0220190684		8.6724788348						2/14/98		7.8845896721		9.4900709788				1/26/98		4.5929633776		1/26/98		-0.7446289063

				5.5		-8.9		5.4		5.9				8.7768554688														12/21/97		5.2978515625		12/27/97		8.3047974904		8.1472195784						2/15/98		7.954624335		9.2123640378				1/27/98		4.0267354647		1/27/98		0.9521484375

				4.7		-8.3		5.6		5.4				7.5439453125														12/22/97		7.861328125		12/28/97		7.7095030944		7.6219599247						2/16/98		8.0246589184		8.7537951469				1/28/98		3.7200817664		1/28/98		-0.048828125

				4.2		-8.2		5.6		5.0				5.2978515625														12/23/97		11.7919921875		12/29/97		7.184243679		6.9741400083						2/17/98		8.1297108332		8.9621882439				1/29/98		3.3094719648		1/29/98		1.8920898438

				3.8		-7.4		5.5		4.1				7.8369140625														12/24/97		10.8154296875		12/30/97		6.5889496009		6.4488803546						2/18/98		7.9371156693		8.9361867905				1/30/98		3.2035081784		1/30/98		1.123046875

		3.9		2.8		-7.7		5.4		3.9				8.7280273438				3.8696289063						3.8696289063				12/25/97		10.0341796875		12/31/97		6.6414755185		6.5539322694						2/19/98		7.8845897516		8.6027139028				1/31/98		3.4021903276		1/31/98		2.4007161458

				2.8		-7.6		5.3		3.7				12.9150390625														12/26/97		7.1940104167		1/1/98		7.8495722612		7.6219600042						2/20/98		7.9020984173		8.3223056793				2/1/98		3.4286812941		2/1/98		-2.880859375

				0.9		-6.9		5.2		3.7				12.40234375														12/27/97		0.78125		1/2/98		7.9896416664		7.7095030944						2/21/98		7.9		8.2				2/2/98		3.6670998732		2/2/98		0.7080078125

				0.1		-6.5		4.9		3.0				10.9741210938														12/28/97		3.1575520833		1/3/98		6.8340706825		7.1842437585						2/22/98								2/3/98		3.1637717485		2/3/98		-0.7405598958

				-1.1		-6.2		4.7		2.1				9.0209960938														12/29/97		7.1858723958		1/4/98		7.0967003504		7.3068041801														2/4/98		2.7531619867		2/4/98		4.98046875

				-1.3		-5.9		4.4		1.7				7.6904296875														12/30/97		9.912109375		1/5/98		7.604451259		7.3068041801														2/5/98		2.5412343343		2/5/98		6.9498697917

		0.0		-1.2		-6.3		4.1		1.7				6.8481445313				0.0406901042						0.0406901042				12/31/97		4.6142578125		1/6/98		6.8515793482		6.9041051865														2/6/98		2.4750069777		2/6/98		7.5032552083

				-0.8		-6.3		3.9		1.7				0.78125														1/1/98		7.91015625		1/7/98		6.5539322694		6.1862505277														2/7/98		3.5478905439		2/7/98		1.5258789063

				0.6		-6.8		3.9		1.7				5.224609375														1/2/98		9.375		1/8/98		6.0111641089		5.9236207803

				1.6		-7.1		3.9		1.8				1.6967773438														1/3/98		7.2835286458		1/9/98		7.0441745122		7.1842435201

				3.9		-8.5		3.9		2.0				8.59375														1/4/98		6.2662760417		1/10/98		7.8320638339		7.5519253413

				6.9		-13.8		4.1		3.6				10.4736328125														1/5/98		2.6977539063		1/11/98		8.9106524785		8.7077658971

		3.6		9.4		....		4.4		5.1				8.6059570313				3.5888671875						3.5888671875				1/6/98		8.349609375		1/12/98		8.2522714933		8.5324098269

				10.4		....		5.2		6.9				3.173828125														1/7/98		7.4951171875		1/13/98		8.1647282441		8.392340819

				11.2		....		5.9		7.6				7.51953125														1/8/98		12.6342773438		1/14/98		8.6199529966		8.7602917353

				9.7		-14.9		6.3		6.8				8.88671875														1/9/98		10.4329427083		1/15/98		8.6724788348		8.9003607432

				8.7		-16.7		6.3		6.3				9.375														1/10/98		8.6018880208		1/16/98		7.8495724201		7.9428914388

				7.5		-15.8		6.4		6.3				7.763671875														1/11/98		10.7421875		1/17/98		7.954624335		7.7445205053

		8.3		7.2		-16.7		6.4		6.2				6.8603515625				8.2885742188						8.2885742188				1/12/98		10.4899088542		1/18/98		7.7620290915		7.3593301773

				6.0		-16.5		6.7		6.4				5.7006835938														1/13/98		10.1236979167		1/19/98		7.4993993441		6.9566312631

				6.6		-16.3		6.9		7.2				5.0415039063														1/14/98		7.7880859375		1/20/98		7.8670811653		7.4643820922

				7.7		-16.2		6.9		6.9				3.6987304688														1/15/98		8.2356770833

				8.1		-15.4		6.9		6.7				9.3505859375														1/16/98		6.3232421875

				8.1		-13.6		7.0		6.7				7.8735351563														1/17/98		9.2407226563

		7.3		7.2		-13.5		7.2		6.7				9.4604492188				7.275390625						7.275390625				1/18/98		7.3486328125

				8.2		-14.9		6.9		6.6				12.6342773438														1/19/98		2.8238932292

				9.5		-13.2		7.1		7.4				11.81640625														1/20/98		-0.1098632813

				9.0		-12.7		7.3		7.2				9.1552734375														1/21/98		5.0862630208

				8.4		-12.4		7.4		7.1				7.5805664063														1/22/98		3.41796875

				8.0		-12.5		7.3		6.9				10.1196289063														1/23/98		3.41796875

		8.4		7.3		-11.6		7.3		6.7				11.03515625				8.3984375						8.3984375				1/24/98		3.6214192708

				7.0		-11.6		7.5		7.0				10.2294921875														1/25/98		2.83203125

				7.9		-11.3		7.3		7.5				10.9375														1/26/98		-0.7446289063

				4.2		-8.8		7.6		6.1				8.349609375														1/27/98		0.9521484375

				4.9		-10.2		7.3		5.9				7.7880859375														1/28/98		-0.048828125

				5.9		-12.3		7.1		6.2				8.7768554688														1/29/98		1.8920898438

		5.3		6.3		-12.7		7.1		6.2				7.8247070313				5.2978515625						5.2978515625				1/30/98		1.123046875

				8.0		-11.5		7.1		7.4				5.2368164063														1/31/98		2.4007161458

				8.2		-11.7		7.0		7.4				8.3740234375														2/1/98		-2.880859375

				7.5		-11.5		7.2		7.4				8.1298828125														2/2/98		0.7080078125

				7.7		-12.1		7.3		7.3				7.5927734375														2/3/98		-0.7405598958

				7.8		-12.0		7.5		7.6				3.8818359375														2/4/98		4.98046875

		7.9		8.1		-12.5		7.5		7.6				1.66015625				7.861328125						7.861328125				2/5/98		6.9498697917

				7.9		-11.5		7.5		7.7				-0.1098632813														2/6/98		7.5032552083

				11.2		-12.5		7.6		8.0				4.8950195313														2/7/98		1.5258789063

				12.2		-13.1		7.8		8.2				5.9936523438														2/8/98		8.0810546875

				13.3		-13.1		8.1		8.4				1.8676757813														2/9/98		8.5774739583

				13.3		-13.7		8.4		8.7				2.63671875														2/10/98		9.033203125

		11.8		12.8		-13.7		8.6		8.8				4.1259765625				11.7919921875						11.7919921875				2/11/98		10.0992838542

				13.4		-14.2		8.7		9.0				2.9052734375														2/12/98		10.0341796875

				12.7		-13.1		8.9		9.4				3.2836914063														2/13/98		6.396484375

				12.3		-13.4		8.9		9.4				2.7099609375														2/14/98		6.884765625

				11.2		-11.5		8.7		9.0				-0.7446289063														2/15/98		10.1155598958

				9.6		-10.2		8.6		9.0				2.0874023438														2/16/98		7.1411132813

		10.8		10.2		-11.4		8.3		8.3				0.6225585938				10.8154296875						10.8154296875				2/17/98		6.2581380208

				12.5		-12.8		8.4		8.5				-1.3549804688														2/18/98		7.3893229167

				11.6		-12.4		8.4		8.5				4.9194335938														2/19/98		9.66796875

				10.1		-10.5		8.4		8.6				0.5004882813														2/20/98		11.5885416667

				9.4		-9.7		8.1		8.3				0.4516601563														2/21/98		7.4462890625

				8.6		-9.4		8.0		8.2				4.2358398438														2/22/98		3.5278320313

		10.0		8.0		-9.7		7.7		7.8				-0.0732421875				10.0341796875						10.0341796875				2/23/98		7.1614583333

				6.4		-8.3		7.7		8.0				-2.880859375														2/24/98		7.6334635417

				9.9		-11.3		7.6		7.8				2.1728515625														2/25/98		4.6630859375

				8.0		-9.6		7.8		8.0				0.48828125														2/26/98		8.49609375

				6.5		-8.1		7.6		7.8				-2.7099609375														2/27/98		7.71484375

				6.3		-9.1		7.5		7.4				4.7607421875														2/28/98		2.4780273438

		7.2		6.2		-8.8		7.3		7.2				5.6396484375				7.1940104167						7.1940104167				3/1/98		7.3323567708

				7.1		-9.6		7.2		7.0				6.7260742188														3/2/98		10.0504557292

				7.9		-10.6		7.2		7.3				8.2763671875														3/3/98		12.451171875

				3.3		-7.0		7.2		7.6				6.7016601563														3/4/98		7.177734375

				1.6		-6.3		7.0		7.4				1.5258789063														3/5/98		8.7239583333

				-0.7		-4.9		6.7		7.0				7.9711914063														3/6/98		10.6689453125

		0.8		-1.0		-4.5		6.5		6.7				8.7768554688				0.78125						0.78125				3/7/98		10.3515625

				-0.0		-5.6		6.3		6.6				8.2397460938														3/8/98		6.5755208333

				8.0		-10.5		6.5		6.5				9.765625														3/9/98		1.0864257813

				7.6		-11.3		6.8		6.6				10.0463867188														3/10/98		8.10546875

				5.4		-9.2		6.7		6.5				9.521484375														3/11/98		5.6396484375

				-0.3		-5.4		6.4		6.8				11.328125														3/12/98		7.0678710938

		3.2		-1.7		-4.8		6.1		6.6				8.9599609375				3.1575520833						3.1575520833				3/13/98		7.9182942708

				0.6		-6.3		6.1		6.5				6.396484375														3/14/98		8.4147135417

				8.1		-11.3		6.4		6.5				8.2275390625														3/15/98		8.447265625

				8.4		-11.8		6.4		6.5				6.4697265625														3/16/98		8.9192708333

				8.8		-11.6		6.6		6.6				10.8032226563

				8.4		-11.4		6.8		6.8				10.4248046875

		7.2		8.7		-12.4		7.1		7.0				6.640625				7.1858723958						7.1858723958

				10.6		-12.8		7.2		7.3				4.9194335938

				11.0		-12.8		7.2		7.8				7.0434570313

				10.3		-12.1		7.5		8.0				9.6435546875

				10.0		-12.2		7.8		7.8				9.66796875

				11.3		-12.0		8.2		8.2				11.81640625

		9.9		8.1		-11.2		7.7		8.0				10.9130859375				9.912109375						9.912109375

				6.2		-9.9		7.8		8.1				5.8227539063

				8.8		-11.0		7.7		8.2				6.9702148438

				5.7		-7.7		7.8		8.4				5.3466796875

				3.5		-7.1		7.6		8.2				5.7739257813

				3.7		-8.5		7.8		7.5				8.8745117188

		4.6		-0.2		-5.7		7.3		7.6				7.5927734375				4.6142578125						4.6142578125

				1.6		-6.3		7.0		7.2				4.6630859375

				9.5		-11.8		7.3		6.7				8.4838867188

				8.8		-11.3		7.1		6.6				8.740234375

				10.3		-11.9		7.2		6.9				7.0922851563

				8.3		-10.7		7.2		6.8				4.5654296875

		7.9		9.0		-11.5		7.2		6.8				4.5288085938				7.91015625						7.91015625

				8.8		-11.2		7.3		6.9				7.3486328125

				9.3		-11.2		7.4		7.1				9.4360351563

				8.7		-9.4		7.1		7.3				12.3779296875

				7.6		-9.1		7.2		7.3				12.451171875

				9.4		-11.2		7.3		6.8				8.0200195313

		9.4		11.9		-12.2		7.4		7.1				7.275390625				9.375						9.375

				10.9		-11.7		7.3		7.4				8.5571289063

				7.3		-9.6		7.3		7.8				11.1572265625

				5.9		-8.1		7.8		7.8				11.3403320313

				6.9		-8.2		7.2		7.7				9.4482421875

				6.2		-7.9		7.1		7.5				8.4716796875

		7.3		6.4		-8.1		7.0		7.2				4.8095703125				7.2835286458						7.2835286458

				5.8		-9.5		6.9		6.5				1.0864257813

				9.0		-10.5		6.8		6.7				7.8247070313

				5.4		-9.0		7.3		7.2				8.3374023438

				5.9		-8.1		7.1		7.0				4.4555664063

				5.2		-7.3		6.5		6.9				6.5185546875

		6.3		6.3		-8.0		6.8		6.8				8.49609375				6.2662760417						6.2662760417

				4.8		-7.6		6.8		6.7				6.9702148438

				6.7		-8.9		6.0		6.4				8.8012695313

				5.2		-7.8		6.4		6.8				8.9111328125

				3.5		-6.8		6.2		6.7				8.447265625

				3.0		-6.4		6.1		6.5				9.2651367188

		2.7		-0.9		-4.1		5.7		6.3				9.3383789063				2.6977539063						2.6977539063

				4.3		-7.1		5.7		6.1

				8.3		-10.5		5.5		5.3

				12.2		-12.2		5.9		5.9

				9.8		-12.0		6.1		6.1

				8.1		-11.3		6.2		6.4

		8.3		7.4		-10.9		6.2		6.4								8.349609375						8.349609375

				9.0		-9.7		6.8		6.7

				9.1		-9.5		7.0		7.2

				7.2		-8.5		7.3		7.5

				6.3		-8.1		7.3		7.1

				5.9		-8.5		7.3		6.9

		7.5		7.6		-9.7		7.3		6.8								7.4951171875						7.4951171875

				11.8		-11.6		7.1		7.0

				12.6		-11.9		7.1		7.4

				12.5		-12.2		7.4		7.7

				12.2		-11.9		7.7		8.2

				12.9		-12.2		7.8		8.2

		12.6		12.8		-12.3		8.1		8.5								12.6342773438						12.6342773438

				12.8		-12.1		8.4		8.8

				14.5		-13.2		8.6		9.4

				9.3		-9.8		8.8		9.3

				10.7		-11.1		8.6		8.6

				8.7		-9.8		9.0		8.8

		10.4		6.6		-8.7		8.9		8.6								10.4329427083						10.4329427083

				8.7		-11.1		8.5		8.1

				12.5		-12.3		8.4		8.4

				7.0		-9.5		8.6		8.4

				8.4		-10.7		8.3		8.2

				7.5		-10.7		8.8		8.4

		8.6		7.4		-10.5		8.7		8.2								8.6018880208						8.6018880208

				8.8		-11.2		8.3		7.7

				10.8		-11.5		8.4		8.3

				9.9		-11.3		8.5		8.2

				11.0		-11.8		8.4		8.2

				11.5		-11.7		8.4		8.3

		10.7		10.6		-11.6		8.5		8.4								10.7421875						10.7421875

				10.8		-11.8		8.6		8.5

				11.2		-11.6		8.6		8.7

				10.7		-11.2		8.9		8.8

				10.6		-11.3		8.8		8.7

				9.4		-11.3		9.0		8.6

		10.5		10.2		-11.2		8.7		8.5								10.4899088542						10.4899088542

				10.1		-11.5		8.9		8.7

				13.2		-11.4		8.9		8.9

				11.0		-11.4		8.9		8.7

				9.5		-10.4		8.8		8.6

				9.4		-10.3		9.0		8.7

		10.1		7.6		-8.5		8.9		8.5								10.1236979167						10.1236979167

				7.5		-8.1		9.1		8.6

				8.9		-12.1		7.7		8.2

				4.7		-7.1		8.2		8.2

				5.9		-6.1		8.1		8.0

				9.1		-12.6		7.2		6.9

		7.8		11.4		-12.7		7.3		7.3								7.7880859375						7.7880859375

				9.3		-12.5		7.4		7.3

				10.5		-13.0		7.7		8.2

				8.2		-10.7		7.7		8.2

				7.1		-10.0		8.1		8.5

				7.9		-11.4		7.8		7.8

		8.2		6.4		-10.7		7.6		7.7								8.2356770833						8.2356770833

				7.4		-11.3		7.5		7.5

				9.6		-12.6		7.2		8.1

				7.9		-10.6		7.4		7.8

				4.2		-7.7		7.5		7.8

				3.9		-5.8		7.3		7.7

		6.3		5.0		-9.2		7.1		7.5				7.05				6.3232421875						6.3232421875

				5.3		-9.8		6.9		7.3

				10.0		-12.6		6.6		7.4

				8.9		-12.7		6.9		7.6

				9.2		-11.9		7.1		7.5

				8.5		-11.7		7.1		7.4

		9.2		10.3		-12.8		7.1		7.6								9.2407226563						9.2407226563

				7.0		-12.6		7.3		7.7

				6.7		-11.8		7.8		8.6

				7.0		-11.0		7.7		8.3						Air				soil

				7.1		-11.3		7.6		8.1						2.3				3.9

				7.9		-11.6		7.2		7.4				1st float		8.1				7.5

		7.3		8.3		-11.9		7.0		7.1								7.3486328125						7.3486328125

				6.7		-10.1		7.4		7.3						7.05

				4.3		-8.2		7.3		7.1

				2.7		-5.9		7.2		1.5

				1.7		-3.2		6.8		-0.0

				0.9		-3.9		6.2		-0.5

		2.8		0.5		-3.5		5.6		-1.0								2.8238932292						2.8238932292

				0.9		-4.7		5.2		-0.0

				4.3		-6.9		4.9		9.4

				1.0		-4.2		5.1		0.2

				-1.0		-1.5		4.9		-0.6

				-0.7		-2.9		4.6		-0.6

		-0.1		0.2		-4.1		4.4		-0.1								-0.1098632813						-0.1098632813

				2.4		-6.2		4.4		0.5

				6.1		-11.6		4.4		5.7

				5.5		-10.6		4.9		3.9

				5.6		-9.7		5.2		4.1

				6.0		-9.7		5.3		4.4

		5.1		4.9		-9.2		5.4		4.1								5.0862630208						5.0862630208

				6.1		-9.8		5.4		5.3

				6.9		-11.2		5.2		6.3

				5.4		-9.4		6.0		4.2

				1.4		-4.8		6.0		-0.2

				0.7		-5.6		5.6		0.2

		3.4		-0.1		-5.0		5.3		-0.2								3.41796875						3.41796875

				-0.0		-3.1		5.0		0.1

				3.3		-7.7		4.7		3.7

				3.9		-7.4		4.9		2.5

				3.4		-7.3		4.9		2.1

				3.2		-6.9		4.9		1.7

		3.4		3.2		-5.9		4.8		2.6								3.41796875						3.41796875

				3.3		-7.3		4.8		7.2

				6.8		-10.4		4.3

				4.8		-5.8		5.1		1.9

				3.0		-4.5		5.0		-0.1

				2.3		-4.3		4.7		-0.2

		3.6		1.6		-4.1		4.4		-1.3								3.6214192708						3.6214192708

				2.1		-5.1		4.1		0.1

				3.7		-6.4		4.0		3.2

				4.0		-6.3		4.1		1.2

				3.3		-5.8		4.2		0.8

				2.7		-4.7		4.1		0.2

		2.8		1.2		-3.5		4.1		-0.5								2.83203125						2.83203125

				2.2		-4.0		3.8		2.9

				4.7		-7.4		3.8

				2.2		-4.3		4.0		-1.6

				-1.1		-0.4		3.9		-2.9

				-1.9		-1.4		3.7		-3.4

		-0.7		-2.1		-0.2		3.6		-2.0								-0.7446289063						-0.7446289063

				1.5		-5.8		3.3		1.2

				3.8		-9.7		3.3		4.4

				3.1		-7.8		3.3		1.8

				-0.0		-4.2		3.5		-1.6

				-2.4		1.0		3.4		-1.3

		1.0		-0.2		-4.4		3.2		-0.7								0.9521484375						0.9521484375

				1.8		-5.1		3.2		0.5

				3.3		-8.5		3.1		3.3

				0.7		-5.3		3.4		-1.0

				-3.0		-0.8		3.4		-3.5

				-3.7		0.2		3.3		-3.8

		-0.0		0.5		-5.4		3.1		-0.2								-0.048828125						-0.048828125

				2.7		-7.4		2.9		1.6

				6.4		-11.9		2.9

				5.7		-11.0		3.4		3.4

				4.8		-8.9		3.7		2.6

				-1.2		-3.9		3.7		-1.2

		1.9		-1.7		-3.2		3.4		-1.0								1.8920898438						1.8920898438

				-1.3		-3.9		3.3		0.7

				6.3		-11.5		3.3

				0.7		-6.8		3.7		-0.7

				-0.3		-3.2		3.6		-0.3

				1.1		-6.3		3.4		0.2

		1.1		0.3		-6.2		3.3		-0.2								1.123046875						1.123046875

				1.6		-7.5		3.3		1.7

				6.5		-12.1		3.3

				4.8		-10.3		3.8		2.9

				4.0		-8.5		3.9		2.1

				-0.1		-5.7		3.9		-1.3

		2.4		-2.4		-1.6		3.7		-3.0								2.4007161458						2.4007161458

				-0.8		-3.8		3.4		-0.4

				3.0		-7.6		3.3

				-1.4		-3.0		3.4		-1.6

				-3.7		-1.3		3.3		-3.8

				-2.2		-1.6		3.1		-3.2

		-2.9		-4.2		-1.7		3.0		-3.6								-2.880859375						-2.880859375

				-0.1		-3.9		2.9		4.4

				7.1		-11.7		2.5

				3.7		-6.6		2.9		-0.2

				-2.0		-2.4		2.9		-3.1

				-3.1		-2.0		2.9		-4.2

		0.7		-1.3		-3.5		2.7		-1.6								0.7080078125						0.7080078125

				0.4		-2.8		2.6		4.6

				6.0		-11.6		2.2

				1.9		-5.1		2.6		-0.1

				-3.0		-0.4		2.8		-3.4

				-4.5		0.3		2.7		-4.5

		-0.7		-5.3		0.2		2.5		-4.8								-0.7405598958						-0.7405598958

				-1.8		-0.8		2.4		3.4

				8.6		-12.6		2.1

				7.4		-10.6		2.1		4.9

				4.7		-8.9		2.5		3.3

				3.8		-7.7		2.6		2.5

		5.0		4.0		-9.1		2.7		3.0								4.98046875						4.98046875

				5.6		-10.1		2.8		5.4

				9.2		-11.6		2.8		8.4

				8.2		-11.3		3.3		5.6

				6.0		-9.2		3.7		4.4

				6.0		-9.6		3.8		4.0

		6.9		6.8		-10.3		3.8		4.7								6.9498697917						6.9498697917

				7.3		-12.0		3.9		4.6

				9.9		-12.9		3.7		8.0

				8.1		-11.0		4.4		8.3

				7.9		-9.8		4.3		7.8

				7.7		-9.8		4.4		7.8

		7.5		4.2		-8.1		4.8		8.0								7.5032552083						7.5032552083

				6.0		-8.0		4.6		7.6

				8.9		-10.9		4.3		7.7

				5.2		-8.2		5.0		7.8

				1.0		-4.4		4.8		7.6

				0.9		-5.5		4.5		7.4

		1.5		-1.0		-3.5		4.3		7.1								1.5258789063						1.5258789063

				4.2		-6.3		4.1		7.0

				10.7		-14.0		3.9		6.9

				9.1		-12.2		4.6		7.2

				8.0		-11.4		5.1		7.4

				8.6		-11.7		5.0		7.3

		8.1		8.0		-11.2		5.2		7.5								8.0810546875						8.0810546875

				8.2		-11.5		5.3		7.4

				10.4		-12.4		5.7		8.3

				8.8		-11.8		6.3		8.6

				7.9		-11.2		6.2		8.3

				7.7		-11.0		6.1		8.2

		8.6		8.6		-11.3		6.1		8.1								8.5774739583						8.5774739583

				9.5		-11.6		6.2		8.1

				11.1		-12.3		6.3		8.4

				9.6		-11.4		6.8		8.8

				8.8		-11.3		6.6		8.5

				8.4		-10.7		6.7		8.6

		9.0		9.2		-11.3		6.7		8.4								9.033203125						9.033203125

				10.3		-11.6		6.7		8.3

				12.2		-12.7		6.8		8.8

				10.4		-11.7		7.2		8.9

				9.4		-11.2		7.4		8.8

				9.0		-10.9		7.2		8.6

		10.1		9.3		-11.3		7.2		8.5								10.0992838542						10.0992838542

				10.3		-12.6		7.0		8.3

				12.8		-11.3		7.3		9.0

				11.7		-12.0		8.1		9.6

				10.5		-11.4		8.1		9.4

				9.9		-11.4		7.8		9.1
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Sheet4

		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		9		773.15		85.9055555556		4.3521527778

		Column 2		7		535.2		76.4571428571		8.8261904762

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		351.5104786707		1		351.5104786707		56.0658763745		0.0000029331		4.6001105147

		Within Groups		87.7743650794		14		6.2695975057

		Total		439.28484375		15





Sheet5

		t-Test: Two-Sample Assuming Unequal Variances

				Variable 1		Variable 2

		Mean		85.9055555556		76.4571428571

		Variance		4.3521527778		8.8261904762

		Observations		9		7

		Hypothesized Mean Difference		0

		df		10

		t Stat		7.1536672394

		P(T<=t) one-tail		0.0000154566

		t Critical one-tail		1.8124615053

		P(T<=t) two-tail		0.0000309132

		t Critical two-tail		2.2281392376





Sheet6

		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		9		773.15		85.9055555556		4.3521527778

		Column 2		9		690.2		76.6888888889		6.8936111111

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		382.26125		1		382.26125		67.9831541507		0.000000374		16.1198840942

		Within Groups		89.9661111111		16		5.6228819444

		Total		472.2273611111		17





Sheet7

		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Row 1		9		821.1		91.2333333333		7.7025

		Row 2		8		515.9		64.4875		69.9469642857

		Row 3		7		632.3		90.3285714286		3.4823809524

		Row 4		6		536.15		89.3583333333		9.0844166667

		Row 5		8		683.9		85.4875		3.7098214286

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		3986.9338283208		4		996.7334570802		51.1118461136		0		2.6588651281

		Within Groups		643.5338690476		33		19.5010263348

		Total		4630.4676973685		37





Sheet8

		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Row 1		9		821.1		91.2333333333		7.7025

		Row 2		8		515.9		64.4875		69.9469642857

		Row 3		7		632.3		90.3285714286		3.4823809524

		Row 4		6		536.15		89.3583333333		9.0844166667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		3962.3606309524		3		1320.7868769841		55.6062150248		0		2.9751561215

		Within Groups		617.5651190476		26		23.7525045788

		Total		4579.92575		29





Sheet9

		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Row 1		7		632.3		90.3285714286		3.4823809524

		Row 2		6		536.15		89.3583333333		9.0844166667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		3.0413232601		1		3.0413232601		0.5044690525		0.492326491		4.8443382639

		Within Groups		66.3163690476		11		6.0287608225

		Total		69.3576923077		12
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Chart3

		22.3061079545		11.9821428571		3.9175963828		0.9203518261

		12.2102272727		9.4415584416		1.5216668628		1.9350955774

		14.4829545455		11.2159090909		1.8230639944		1.697104973

		19.4659090909		10.5844155844		3.0011619651		1.7395380057
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				50.2		56.2		53		43		51

				45		47		46.7		42.7		45.6		47.6		51.6		49.85		42.85		48.3		10.8		11.7		11.3		9.7		11.0

				49		50.3		36		43.5		43.5		47		48.15		38		44.55		42.65		10.7		10.9		8.6		10.1		9.7

				45		46		40		45.6		41.8		120		98.65		54.25		67.9		81.45		27.3		22.4		12.3		15.4		18.5

				119		106.2		54		65.8		83		54		45.5		32.3		54.8		49.8		12.3		10.3		7.3		12.5		11.3

				121		91.1		54.5		70		79.9		53		58.5		29.9		38.3		30.9		12.0		13.3		6.8		8.7		7.0

				60		41.5		34		69		51		120		111.075		62		72.75		105.3		27.3		25.2		14.1		16.5		23.9

				48		49.5		30.6		40.6		48.6		93.5		84.8		53		59		77.85		21.3		19.3		12.0		13.4		17.7

				61		69		30		36.9		32.8		53		55.35		42.5		51.5		52.5		12.0		12.6		9.7		11.7		11.9

				45		48		29.8		39.7		29		64		54.4		46.25		55.3		49.5		14.5		12.4		10.5		12.6		11.3

				118		110.4		50		59		108		83		74.15		45.65		55.25		78		18.9		16.9		10.4		12.6		17.7

				121		101.15		64		81		100.6		52		54		52		58.15		52.35		11.8		12.3		11.8		13.2		11.9

				119		121		60		64.5		110

				112		111.2		57		66		106.7

				75		58.4		49		52		49

				45		42		38		54		46																						22.3		12.2		14.5		19.5

				61		68.7		47		49		59																						12.0		9.4		11.2		10.6

				58		50		43.5		57.6		54

				70		58.8		49		53		45

				45		59		46.3		59.5		45

				121		89.3		45		51		111																						T3		24.8		12.3		15.4		18.5				3.9175963828		1.5216668628		1.8230639944		3.0011619651

				110		101.15		46.9		53.6		101																						T6		26.3		14.1		16.5		23.9

				59		65		55		51		55																						T7		20.3		12.0		13.4		17.7

				45		43		49		65.3		49.7																						T10		17.9		10.4		12.6		17.7

																																		T1		11.3		11.3		9.7		11.0				0.9203518261		1.9350955774		1.697104973		1.7395380057

																																		T2		10.8		8.6		10.1		9.7

																																		T4		11.3		7.3		12.5		11.3

																																		T5		12.7		6.8		8.7		7.0

																																		T8		12.3		9.7		11.7		11.9

																																		T9		13.5		10.5		12.6		11.3

																																		T11		12.0		11.8		13.2		11.9
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Chart1

		0.5385182649		3.0220451236

		0.8590588023		3.9829207063

		1.3690096488		5.5428076585

		0.8987952367		4.0462955534

		2.6008389592		6.7246416012

		3.0379397074		5.7485343019

		3.0313169758		3.9575383564

		3.5015313824		5.354589661

		3.2432445884		4.9474704862

		4.8906104565		6.8209391832

		5.0000395377		6.4576346477

		4.9518907468		6.2519079844

		4.0992035866		4.7398772041

		5.0391987562		6.645852685

		6.5766935349		8.225220263

		6.4856485128		7.50377659

		5.5191709201		5.7572886348

		4.5504794717		4.7567789952

		2.9385986527		3.9584160248

		2.1637382507		3.5101184795

		1.5279553533		3.3024112086

		0.8259451042		3.1803866327

		1.7465057075		3.9118380025

		3.3429736495		4.9925356607

		5.3178215424		6.1468561093

		3.7902024388		4.6251159906

		3.4159837564		4.9045364857

		6.0295481284		7.6479299863

		7.4722609917		8.0416944226

		5.5048184395		5.9042824308

		2.5213661095		4.2707593838

		3.3464790086		5.5029880504

		5.1401087046		6.966649274

		5.427250584		6.0246744653

		4.5510092775		5.4032683174

		4.6542437474		5.6172194481

		4.6980152925		5.5034132004

		4.0535283685		5.0111472309

		3.8234761556		5.0743680994

		4.8293301662		6.0549357533

		3.8884897033		5.3141602874

		4.9727009932		6.3834878405

		6.3648388386		7.2238402963

		5.1483998895		6.2272406618

		4.6173105439		5.9058411022

		3.4477237066		4.6190691094

		2.7664074302		4.3592177729

		2.0047925015		3.6655250788
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		2.7134255171		3.9539221525
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		5.8457073371		5.9163785776

		5.4535135825		6.2606623371

		4.9931815664		5.4287303984

		4.1741051277		4.734394143

		4.1497457226		4.3574591577

		3.3261548479		3.4723169208

		6.0032852093		6.2825481693

		6.7675377925		6.9347453713

		6.2764201562		6.4882747928

		7.7348907789		7.9062953194

		8.2216311693		8.3374698758

		7.3567038774		7.3987246752

		6.4698907137		6.4226173759

		5.9227453868		6.475143373

		5.6531121333		6.645852685

		5.688129425		6.6940014164

		5.5323024591		6.3657142719

		6.073319753		6.9347454906

		4.5453710159		5.8735283514

		6.6624857982		7.6712597609

		7.6272124052		8.0110128125

		7.2624188662		7.9056717753

		6.9793924888		7.3208844662

		7.6760824124		7.7768105666

		8.7207828363		8.5159016649

		7.9060699145		7.7455625733

		8.1845246553		7.9653435946

		7.8215584755		7.866720736

		8.0519319773		8.0401831071

		8.7608068784		8.6925667922

		9.3889321486		9.1933481296

		9.3648181359		9.0057639678

		8.9188883702		8.545161287

		8.5636762778		7.9332854152

		8.9893129269		8.2628816764

		9.744629542		9.2790870269

		10.7961587906		10.1805138985

		11.4256125291		10.5470135212

		11.2345899741		10.2922296127

		11.988323609		10.9860306978

		11.6580618223		10.7219812075

		12.6292848587		11.8802243339

		12.3910819689		11.8411875831

		11.9952279727		11.4002962642

		12.0550662676		11.1867717107

		12.3554091454		11.5250004662

		11.2495497068		10.5595826573

		11.2518510024		10.4413479169

		11.2725643317		10.3109307819

		8.8401147525		8.1220132245

		8.3217637539		7.2451358636
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		8.3337642749		7.3610151609

		8.1588617166		7.2153500451
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		10.0185587406		9.1838535203
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Sheet1

		F-Test Two-Sample for Variances

				Variable 1		Variable 2

		Mean		3.8798093237		5.2975147736

		Variance		2.8456922058		2.0822344918

		Observations		378		378

		df		377		377

		F		1.3666530916

		P(F<=f) one-tail		0.001245715

		F Critical one-tail		1.1848810821





DEFAULT2

		Date		Time				Water Tmp		Air Temp		Soil Temp		Soil Temp		Soil Temp		Soil Temp		Soil Temp		STP

		days		secs				øC		øC		øC		øC		øC		øC		øC		øC

		36150.30260416667		0.3026041666666667				-3.9		-0.9		2.5		2.8		2.9		3.3		0.9		0.9				0.8723042607		2.878993988

		36150.46927083333		0.46927083333333336				-1.2		-0.3		2.5		2.8		2.9		3.3		0.4		0.6				0.4749399871		2.8988621831

		36150.6359375		0.6359375				3.8		1.0		3.2		3.3		3.4		3.7		0.6		0.5				0.514676407		3.3955675364

		36150.80260416667		0.8026041666666667				6.3		0.1		2.7		2.9		3.0		3.3		0.4		0.6				0.514676407		2.9584668279

		36150.96927083333		0.9692708333333333				6.2		1.1		2.8		2.7		3.1		3.3		0.3		0.3				0.3159942627		2.9783350825		0.5385182649		3.0220451236

		36151.1359375		0.1359375				6.4		2.6		3.2		2.9		3.4		4.3		0.4		0.4				0.3954671323		3.4522148371		0.8590588023		3.9829207063

		36151.30260416667		0.3026041666666667				6.6		2.1		3.3		3.1		3.6		4.5		0.6		0.6				0.5941492617		3.6239501834		1.3690096488		5.5428076585

		36151.46927083333		0.46927083333333336				6.0		1.0		3.7		3.3		3.9		4.8		0.9		0.8				0.8325678408		3.9212893844		0.8987952367		4.0462955534

		36151.6359375		0.6359375				6.2		2.1		4.2		3.8		4.5		5.4		1.3		1.1				1.1901957393		4.4767115712		2.6008389592		6.7246416012

		36151.80260416667		0.8026041666666667				5.9		1.4		3.9		3.6		4.2		4.6		1.2		1.3				1.2696685791		4.058093369		3.0379397074		5.7485343019

		36151.96927083333		0.9692708333333333				6.1		5.2		4.2		3.9		4.5		4.9		0.9		0.9				0.8723042607		4.3652648926		3.0313169758		3.9575383564

		36152.1359375		0.1359375				6.3		6.1		4.4		4.2		4.7		5.0		0.9		1.0				0.9120407104		4.5667004585		3.5015313824		5.354589661

		36152.30260416667		0.3026041666666667				6.7		8.2		5.1		4.9		5.3		5.7		1.0		1.0				0.9915135801		5.275800705		3.2432445884		4.9474704862

		36152.46927083333		0.46927083333333336				7.0		8.5		5.7		5.6		6.0		6.4		1.4		1.3				1.3491414189		5.9323750734		4.8906104565		6.8209391832

		36152.6359375		0.6359375				6.7		7.2		6.0		5.9		6.2		6.7		1.7		1.7				1.7067692876		6.1687419415		5.0000395377		6.4576346477

		36152.80260416667		0.8026041666666667				6.3		5.0		5.5		5.5		5.9		6.2		1.7		1.7				1.7067692876		5.7747973204		4.9518907468		6.2519079844

		36152.96927083333		0.9692708333333333				6.2		4.7		5.3		5.3		5.6		5.9		1.5		1.6				1.5478236079		5.5384304523		4.0992035866		4.7398772041

		36153.1359375		0.1359375				6.0		2.9		4.5		4.6		4.8		5.1		1.7		1.7				1.7465057373		4.7505412102		5.0391987562		6.645852685

		36153.30260416667		0.3026041666666667				5.6		0.2		3.3		3.5		3.7		3.7		1.3		1.5				1.3888778687		3.5346450806		6.5766935349		8.225220263

		36153.46927083333		0.46927083333333336				5.7		1.5		3.0		3.2		3.3		3.0		-0.0		0.6				0.2762578328		3.1372807622		6.4856485128		7.50377659

		36153.6359375		0.6359375				6.6		5.0		4.0		4.0		4.1		3.9		0.6		0.2				0.3557306901		3.975867033		5.5191709201		5.7572886348

		36153.80260416667		0.8026041666666667				6.1		5.5		4.1		3.9		4.3		4.1		0.7		0.7				0.7133585811		4.0763720274		4.5504794717		4.7567789952

		36153.96927083333		0.9692708333333333				6.4		7.8		4.8		4.6		5.0		4.8		1.0		0.9				0.9120407104		4.8030672073		2.9385986527		3.9584160248

		36154.1359375		0.1359375				6.7		9.6		5.2		5.0		5.3		5.2		1.1		1.1				1.1107228994		5.1970118284		2.1637382507		3.5101184795

		36154.30260416667		0.3026041666666667				7.1		10.7		5.7		5.6		6.0		5.7		1.3		1.2				1.2696685791		5.7747972012		1.5279553533		3.3024112086

		36154.46927083333		0.46927083333333336				7.4		11.6		6.7		6.5		6.9		6.5		1.8		1.7				1.7465057373		6.6414755583		0.8259451042		3.1803866327

		36154.6359375		0.6359375				7.6		12.0		7.3		7.1		7.6		7.1		2.5		2.3				2.4220249653		7.2980499268		1.7465057075		3.9118380025

		36154.80260416667		0.8026041666666667				7.4		10.2		7.4		7.2		7.7		7.2		3.3		3.1				3.1770172119		7.4031019211		3.3429736495		4.9925356607

		36154.96927083333		0.9692708333333333				6.8		8.2		7.1		7.0		7.4		7.0		3.7		3.5				3.5743814707		7.1404720545		5.3178215424		6.1468561093

		36155.1359375		0.1359375				6.0		6.1		5.9		6.0		6.4		6.2		3.3		3.5				3.415435791		6.0899529457		3.7902024388		4.6251159906

		36155.30260416667		0.3026041666666667				5.7		5.1		4.9		5.1		5.3		5.3		2.9		3.0				2.9385986328		5.1707488298		3.4159837564		4.9045364857

		36155.46927083333		0.46927083333333336				5.8		5.0		4.9		5.0		5.1		5.2		2.7		2.8				2.7399164438		5.0656969547		6.0295481284		7.6479299863

		36155.6359375		0.6359375				6.3		7.6		5.6		5.7		5.9		5.9		2.9		2.9				2.8591258526		5.7747972012		7.4722609917		8.0416944226

		36155.80260416667		0.8026041666666667				7.4		10.9		6.6		6.6		6.7		6.6		3.0		3.0				3.018071413		6.6152126789		5.5048184395		5.9042824308

		36155.96927083333		0.9692708333333333				7.2		10.1		6.2		6.4		6.4		6.3		3.4		3.3				3.3756994009		6.3000566959		2.5213661095		4.2707593838

		36156.1359375		0.1359375				6.5		7.7		5.4		5.5		5.6		5.6		3.3		3.3				3.2962265015		5.5646934509		3.3464790086		5.5029880504

		36156.30260416667		0.3026041666666667				6.2		6.5		4.7		4.9		4.9		5.0		3.1		3.2				3.1372808218		4.8818562031		5.1401087046		6.966649274

		36156.46927083333		0.46927083333333336				6.4		6.4		4.9		5.0		5.1		5.2		3.1		3.1				3.0975444317		5.0656969547		5.427250584		6.0246744653

		36156.6359375		0.6359375				6.6		6.8		5.6		5.5		5.6		6.2		3.7		3.5				3.5743814707		5.7485342026		4.5510092775		5.4032683174

		36156.80260416667		0.8026041666666667				6.6		7.4		5.7		5.7		5.9		6.2		3.7		3.7				3.7333271503		5.8798490763		4.6542437474		5.6172194481

		36156.96927083333		0.9692708333333333				6.6		7.7		5.4		5.5		5.5		5.7		3.7		3.7				3.6935907602		5.5646935701		4.6980152925		5.5034132004

		36157.1359375		0.1359375				6.4		6.6		4.9		5.0		5.1		5.1		3.5		3.6				3.5346450806		5.0394339561		4.0535283685		5.0111472309

		36157.30260416667		0.3026041666666667				6.5		6.3		4.7		4.8		4.9		4.9		3.3		3.4				3.3756994009		4.8293302059		3.8234761556		5.0743680994

		36157.46927083333		0.46927083333333336				6.5		6.5		4.9		4.9		5.1		5.5		3.3		3.3				3.3359630108		5.1182229519		4.8293301662		6.0549357533

		36157.6359375		0.6359375				7.0		7.1		5.1		5.3		5.2		5.6		3.6		3.6				3.5743815899		5.3283265829		3.8884897033		5.3141602874

		36157.80260416667		0.8026041666666667				6.3		4.8		4.2		4.4		4.4		4.3		3.4		3.5				3.4551721811		4.3040707111		4.9727009932		6.3834878405

		36157.96927083333		0.9692708333333333				6.0		2.3		3.3		3.5		3.6		3.5		2.9		3.2				3.0578079224		3.4750404358		6.3648388386		7.2238402963

		36158.1359375		0.1359375				5.9		0.9		2.7		2.9		2.9		2.9		2.5		2.7				2.6207071543		2.878993988		5.1483998895		6.2272406618

		36158.30260416667		0.3026041666666667				6.1		2.1		2.4		2.6		2.7		2.9		2.1		2.2				2.1438699961		2.6405754685		4.6173105439		5.9058411022

		36158.46927083333		0.46927083333333336				6.4		5.1		3.1		3.2		3.3		3.4		2.2		2.1				2.1438699961		3.2564901114		3.4477237066		4.6190691094

		36158.6359375		0.6359375				6.5		6.4		3.9		3.8		4.1		4.0		2.8		2.6				2.7001800537		3.9361306429		2.7664074302		4.3592177729

		36158.80260416667		0.8026041666666667				6.4		7.0		4.3		4.2		4.5		5.0		3.0		2.9				2.9783350229		4.487911582		2.0047925015		3.6655250788

		36158.96927083333		0.9692708333333333				6.5		7.9		4.6		4.6		4.8		5.5		3.2		3.2				3.1770172119		4.8818560839		2.2432111204		3.8108063042

		36159.1359375		0.1359375				6.6		8.6		4.8		4.9		5.0		5.9		3.3		3.3				3.3359630108		5.1444859505		2.7134255171		3.9539221525

		36159.30260416667		0.3026041666666667				6.6		9.2		5.1		5.1		5.3		6.2		3.5		3.5				3.4949085712		5.433378458		2.7531619668		3.6906791975

		36159.46927083333		0.46927083333333336				7.1		9.8		5.5		5.6		5.7		6.3		3.8		3.7				3.7730636597		5.8010601997		1.6206737359		3.3349581038

		36159.6359375		0.6359375				6.9		10.5		6.4		6.4		6.5		7.2		4.5		4.3				4.3828597069		6.6152125597		3.1505262454		4.649629275

		36159.80260416667		0.8026041666666667				6.7		8.9		6.4		6.5		6.5		7.1		4.7		4.7				4.698015213		6.6152125597		4.1147284309		4.8385311762

		36159.96927083333		0.9692708333333333				6.8		8.6		6.6		6.6		6.8		7.3		4.9		4.9				4.9081192017		6.8253163099		3.7490922809		4.7977690498

		36160.1359375		0.1359375				6.7		8.8		6.6		6.6		6.8		7.2		5.0		5.0				5.013171196		6.7990534306		5.1277350386		5.9017350276

		36160.30260416667		0.3026041666666667				6.8		8.9		6.7		6.8		7.0		7.3		5.1		5.1				5.1182227135		6.9566311836		5.8457073371		5.9163785776

		36160.46927083333		0.46927083333333336				6.9		9.3		6.9		7.0		7.1		7.4		5.2		5.2				5.2232747078		7.1142090559		5.4535135825		6.2606623371

		36160.6359375		0.6359375				6.9		9.1		7.1		7.3		7.4		7.6		5.5		5.4				5.4859046936		7.3768388033		4.9931815664		5.4287303984

		36160.80260416667		0.8026041666666667				6.8		8.8		7.1		7.3		7.4		7.4		5.6		5.6				5.6172194481		7.3243128061		4.1741051277		4.734394143

		36160.96927083333		0.9692708333333333				6.5		7.7		6.2		6.5		6.7		6.4		5.2		5.4				5.3283267021		6.4313716888		4.1497457226		4.3574591577

		36161.1359375		0.1359375				6.5		7.5		5.6		6.1		6.2		6.1		4.7		4.9				4.8030672073		5.9849010706		3.3261548479		3.4723169208

		36161.30260416667		0.3026041666666667				6.6		7.3		5.3		5.9		5.9		5.9		4.6		4.7				4.6454892159		5.7222713232		6.0032852093		6.2825481693

		36161.46927083333		0.46927083333333336				6.8		8.2		5.7		6.4		6.1		6.7		4.5		4.5				4.4879117012		6.2212679386		6.7675377925		6.9347453713

		36161.6359375		0.6359375				7.2		9.4		6.6		7.4		6.8		7.4		5.2		5.0				5.1182229519		7.0616830587		6.2764201562		6.4882747928

		36161.80260416667		0.8026041666666667				6.6		6.9		5.7		6.5		6.2		6.3		5.0		5.2				5.1182229519		6.1687418222		7.7348907789		7.9062953194

		36161.96927083333		0.9692708333333333				6.4		6.8		5.3		6.0		5.7		5.9		4.7		4.8				4.7505412102		5.7222713232		8.2216311693		8.3374698758

		36162.1359375		0.1359375				6.7		7.8		5.5		6.3		5.9		6.2		4.7		4.7				4.698015213		5.958638072		7.3567038774		7.3987246752

		36162.30260416667		0.3026041666666667				6.9		8.2		5.9		6.6		6.2		6.5		4.9		4.8				4.8555932045		6.2737938166		6.4698907137		6.4226173759

		36162.46927083333		0.46927083333333336				7.0		8.6		6.2		6.9		6.4		6.9		5.0		5.0				5.013171196		6.5889494419		5.9227453868		6.475143373

		36162.6359375		0.6359375				7.2		8.8		6.4		7.2		6.6		7.0		5.3		5.2				5.275800705		6.7990534306		5.6531121333		6.645852685

		36162.80260416667		0.8026041666666667				6.5		6.5		5.4		6.0		5.7		5.7		4.9		5.1				5.0131709576		5.7222713232		5.688129425		6.6940014164

		36162.96927083333		0.9692708333333333				6.2		4.5		4.6		4.9		5.0		4.9		4.4		4.6				4.4879114628		4.8555932045		5.5323024591		6.3657142719

		36163.1359375		0.1359375				6.2		3.2		3.8		4.1		4.2		4.3		3.8		4.1				3.9402519464		4.0827668309		6.073319753		6.9347454906

		36163.30260416667		0.3026041666666667				6.3		4.4		3.7		4.0		4.0		4.7		3.7		3.7				3.6538543701		4.0937084556		4.5453710159		5.8735283514

		36163.46927083333		0.46927083333333336				6.5		6.1		4.4		5.0		4.6		5.6		3.9		3.8				3.8525365591		4.9081190825		6.6624857982		7.6712597609

		36163.6359375		0.6359375				6.6		6.2		5.2		6.1		5.3		6.4		4.6		4.4				4.4879114628		5.7485343218		7.6272124052		8.0110128125

		36163.80260416667		0.8026041666666667				6.3		3.9		4.3		5.0		4.5		5.2		4.1		4.3				4.1727557182		4.7505413294		7.2624188662		7.9056717753

		36163.96927083333		0.9692708333333333				6.2		4.8		4.3		4.8		4.5		5.2		4.0		4.0				3.9717457294		4.6980153322		6.9793924888		7.3208844662

		36164.1359375		0.1359375				6.5		6.9		4.8		5.3		5.0		6.1		4.2		4.1				4.1202297211		5.3020638227		7.6760824124		7.7768105666

		36164.30260416667		0.3026041666666667				7.2		11.6		6.0		6.9		6.2		7.8		4.8		4.5				4.6454894543		6.7202643156		8.7207828363		8.5159016649

		36164.46927083333		0.46927083333333336				7.4		11.9		6.9		8.1		7.1		8.5		5.5		5.3				5.4333786964		7.6394686699		7.9060699145		7.7455625733

		36164.6359375		0.6359375				7.5		12.1		7.5		8.5		7.7		8.7		6.2		6.0				6.0636899471		8.1122021675		8.1845246553		7.9653435946

		36164.80260416667		0.8026041666666667				6.7		10.3		6.9		8.0		7.2		7.5		6.0		6.0				6.000658989		7.4031018019		7.8215584755		7.866720736

		36164.96927083333		0.9692708333333333				6.6		9.1		6.6		7.6		7.0		7.0		5.7		5.9				5.8168179989		7.0616831779		8.0519319773		8.0401831071

		36165.1359375		0.1359375				6.8		9.6		6.8		7.6		7.2		7.4		6.0		5.9				5.9061121941		7.2717869282		8.7608068784		8.6925667922

		36165.30260416667		0.3026041666666667				7.4		12.2		7.3		8.2		7.7		8.3		6.3		6.1				6.19500494		7.8758354187		9.3889321486		9.1933481296

		36165.46927083333		0.46927083333333336				7.8		12.4		7.8		8.6		8.3		8.9		6.6		6.5				6.5259184837		8.4010949135		9.3648181359		9.0057639678

		36165.6359375		0.6359375				8.5		13.2		8.6		9.7		8.9		10.0		7.2		7.0				7.1037039757		9.288902998		8.9188883702		8.545161287

		36165.80260416667		0.8026041666666667				7.2		11.3		8.0		9.0		8.5		8.9		7.0		7.1				7.0616831779		8.585340023		8.5636762778		7.9332854152

		36165.96927083333		0.9692708333333333				6.9		10.3		7.3		8.4		8.0		8.1		6.6		6.7				6.6677384377		7.9283612967		8.9893129269		8.2628816764

		36166.1359375		0.1359375				6.9		10.1		6.9		7.7		7.5		7.4		6.3		6.4				6.3420774937		7.4031018019		9.744629542		9.2790870269

		36166.30260416667		0.3026041666666667				7.1		10.3		6.6		7.2		7.1		7.0		6.1		6.2				6.1162159443		6.9828943014		10.7961587906		10.1805138985

		36166.46927083333		0.46927083333333336				7.4		11.4		6.8		7.3		7.3		7.2		6.1		6.0				6.0269219875		7.1667349339		11.4256125291		10.5470135212

		36166.6359375		0.6359375				8.0		13.1		7.7		8.3		8.1		8.5		6.8		6.6				6.6834962368		8.1384652853		11.2345899741		10.2922296127

		36166.80260416667		0.8026041666666667				7.5		9.5		7.6		8.2		8.0		8.2		7.0		6.9				6.9723889828		7.9808872938		11.988323609		10.9860306978

		36166.96927083333		0.9692708333333333				7.0		5.5		7.1		7.4		7.6		7.2		6.7		6.9				6.772790432		7.3505759239		11.6580618223		10.7219812075

		36167.1359375		0.1359375				6.9		4.6		6.2		6.5		6.8		6.0		6.2		6.5				6.3158144951		6.3525826931		12.6292848587		11.8802243339

		36167.30260416667		0.3026041666666667				6.8		4.1		5.4		5.6		6.0		5.1		5.6		5.9				5.7642920017		5.5384304523		12.3910819689		11.8411875831

		36167.46927083333		0.46927083333333336				6.9		4.0		5.1		5.2		5.5		5.2		5.1		5.2				5.1707487106		5.275800705		11.9952279727		11.4002962642

		36167.6359375		0.6359375				7.3		6.8		6.1		7.4		6.3		6.7		5.7		5.5				5.6172194481		6.6152125597		12.0550662676		11.1867717107

		36167.80260416667		0.8026041666666667				7.0		6.6		5.9		6.6		6.2		6.4		5.7		5.7				5.7485342026		6.247530818		12.3554091454		11.5250004662

		36167.96927083333		0.9692708333333333				6.9		6.4		5.6		5.9		6.0		5.9		5.5		5.6				5.5909564495		5.8273231983		11.2495497068		10.5595826573

		36168.1359375		0.1359375				6.8		5.1		4.9		4.9		5.3		5.0		5.1		5.3				5.2232747078		5.0394340754		11.2518510024		10.4413479169

		36168.30260416667		0.3026041666666667				6.7		4.0		4.3		4.4		4.6		4.3		4.7		4.9				4.8030672073		4.3828595877		11.2725643317		10.3109307819

		36168.46927083333		0.46927083333333336				6.8		4.0		4.2		4.7		4.5		4.4		4.4		4.5				4.435385704		4.4353855848		8.8401147525		8.1220132245

		36168.6359375		0.6359375				7.1		5.1		5.0		4.9		6.0		4.9		4.9		4.8				4.8555932045		5.1970119476		8.3217637539		7.2451358636

		36168.80260416667		0.8026041666666667				6.8		4.1		4.8		6.2		5.5		5.5		4.9		5.0				4.9606451988		5.512167573		8.9530340433		7.8938909637

		36168.96927083333		0.9692708333333333				6.7		3.1		4.0		5.9		4.5		4.8		4.3		4.6				4.4353854656		4.7790777087		8.3337642749		7.3610151609

		36169.1359375		0.1359375				6.6		2.1		3.3		5.6		3.7		4.4		3.7		4.0				3.8128000498		4.2341715693		8.1588617166		7.2153500451

		36169.30260416667		0.3026041666666667				6.6		2.0		2.7		5.5		2.9		4.2		3.1		3.3				3.2167537212		3.8374912739		8.2151095072		7.1050667498

		36169.46927083333		0.46927083333333336				6.8		2.7		2.8		6.2		2.9		5.2		3.0		3.0				3.018071413		4.2775669694		8.2111261288		7.5169080363

		36169.6359375		0.6359375				7.0		4.8		3.8		6.9		4.1		6.4		3.8		3.6				3.6935908794		5.2908636928		10.0185587406		9.1838535203

		36169.80260416667		0.8026041666666667				6.4		0.4		2.8		5.3		3.2		4.3		3.2		3.6				3.3756994009		3.8907011151		11.0907478333		9.9340931575

		36169.96927083333		0.9692708333333333				6.4		0.1		2.3		5.4		2.6		4.3		2.7		2.9				2.7796529531		3.6586773396		11.7109955947		10.5257352193

		36170.1359375		0.1359375				6.4		0.3		2.1		5.3		2.4		4.1		2.5		2.6				2.541234374		3.4606790543		12.0895885626		10.7558830049

		36170.30260416667		0.3026041666666667				6.4		-1.3		1.7		5.2		2.0		3.7		2.1		2.3				2.2233428955		3.172007978		13.1869417826		11.6263051563

		36170.46927083333		0.46927083333333336				6.6		1.7		1.5		5.7		1.9		4.6		1.7		1.9				1.7862421274		3.4387589991

		36170.6359375		0.6359375				6.6		5.1		2.9		6.6		3.3		6.2		2.9		2.5				2.7001800537		4.7381950021

		36170.80260416667		0.8026041666666667				6.2		2.1		2.4		5.5		2.9		4.7		2.7		2.9				2.7796529531		3.8893333077

		36170.96927083333		0.9692708333333333				6.0		-0.4		1.8		4.9		2.3		3.7		2.2		2.5				2.3425521851		3.1726919711

		36171.1359375		0.1359375				6.0		0.0		1.3		4.9		1.8		3.5		1.7		1.9				1.7862421274		2.894536972

		36171.30260416667		0.3026041666666667				6.0		0.9		1.3		5.1		1.7		3.7		1.6		1.6				1.5875600576		2.9271946251

		36171.46927083333		0.46927083333333336				6.1		2.1		1.3		5.7		1.8		4.7		1.6		1.6				1.5875600576		3.4054173827

		36171.6359375		0.6359375				6.6		4.7		2.4		6.4		5.2		6.0		2.4		2.1				2.2233428955		4.9857618213

		36171.80260416667		0.8026041666666667				5.8		0.0		1.7		4.5		4.8		3.8		2.1		2.3				2.1836063862		3.6927029788

		36171.96927083333		0.9692708333333333				5.6		-2.5		1.0		3.8		4.5		2.9		1.4		1.7				1.5478235483		3.0477719307

		36172.1359375		0.1359375				5.5		-3.5		0.9		3.7		4.2		2.3		1.2		1.3				1.2299321294		2.7703007013

		36172.30260416667		0.3026041666666667				5.5		-2.1		0.8		4.0		4.3		2.5		1.0		1.1				1.0709864497		2.8760365844

		36172.46927083333		0.46927083333333336				3.2		0.3		0.6		3.2		3.4		2.5		0.9		1.0				0.9120407104		2.4418932348

		36172.6359375		0.6359375				2.9		1.4		0.6		3.4		3.5		2.8		0.8		0.9				0.8325678408		2.5809707195

		36172.80260416667		0.8026041666666667				5.5		2.4		0.6		4.7		4.4		3.9		0.8		0.8				0.7928314209		3.4017583877

		36172.96927083333		0.9692708333333333				5.3		1.4		0.6		4.4		4.4		3.7		0.9		0.9				0.8723042607		3.2633648664

		36173.1359375		0.1359375				5.3		1.1		0.6		4.3		4.4		3.7		0.8		0.9				0.8325678408		3.2172336578

		36173.30260416667		0.3026041666666667				5.4		0.4		0.6		4.3		4.5		3.6		0.9		0.9				0.8723042607		3.2434966713

		36173.46927083333		0.46927083333333336				4.3		2.1		0.6		4.5		4.5		4.0		0.7		0.8				0.753095001		3.3754954934

		36173.6359375		0.6359375				5.3		3.3		0.6		5.0		4.8		4.6		0.7		0.7				0.7133585811		3.740903616

		36173.80260416667		0.8026041666666667				5.1		4.3		0.5		4.9		4.8		4.5		1.0		0.9				0.9120407104		3.6685095206

		36173.96927083333		0.9692708333333333				5.2		6.4		0.5		4.9		4.9		4.3		1.4		1.3				1.3491414189		3.642246522

		36174.1359375		0.1359375				5.4		5.8		0.6		5.0		5.0		4.4		1.7		1.7				1.7067692876		3.7607719451

		36174.30260416667		0.3026041666666667				5.3		4.6		0.9		4.7		4.9		4.0		1.9		1.9				1.905451417		3.6125461012

		36174.46927083333		0.46927083333333336				5.2		4.9		1.0		5.0		5.1		4.5		2.0		1.9				1.9451878667		3.9126389027

		36174.6359375		0.6359375				5.5		6.5		2.5		5.7		5.6		5.6		2.8		2.5				2.6604435444		4.8743150234

		36174.80260416667		0.8026041666666667				5.3		7.1		2.7		5.3		5.4		5.1		2.9		2.9				2.8988622427		4.6450270414

		36174.96927083333		0.9692708333333333				5.3		7.5		2.9		5.2		5.3		5.0		3.1		3.1				3.0975444317		4.6059746146

		36175.1359375		0.1359375				5.3		7.2		2.8		5.1		5.2		4.7		3.2		3.2				3.1770172119		4.4547913671

		36175.30260416667		0.3026041666666667				5.5		7.4		2.9		5.4		5.3		4.9		3.2		3.2				3.1770172119		4.6521058083

		36175.46927083333		0.46927083333333336				5.7		8.9		3.7		6.3		5.9		6.2		3.7		3.4				3.5346450806		5.5073621869

		36175.6359375		0.6359375				5.8		9.5		4.6		6.7		6.3		6.8		4.3		4.1				4.1727557182		6.0899529457

		36175.80260416667		0.8026041666666667				5.9		9.9		5.0		6.7		6.4		7.0		4.6		4.5				4.5404374599		6.2737939358

		36175.96927083333		0.9692708333333333				5.9		10.0		5.4		6.9		6.7		7.3		5.1		5.0				5.0656969547		6.5889495611

		36176.1359375		0.1359375				6.2		11.3		6.0		7.2		7.0		7.7		5.5		5.4				5.4859046936		6.9828943014

		36176.30260416667		0.3026041666666667				5.9		6.8		5.9		6.3		6.6		6.8		5.6		5.7				5.6697452068		6.3788456917

		36176.46927083333		0.46927083333333336				5.7		5.2		5.5		6.0		6.4		6.2		5.3		5.4				5.3808526993		6.0111640692

		36176.6359375		0.6359375				5.9		6.8		5.6		6.0		6.3		6.2		5.4		5.5				5.4491364956		6.01116395

		36176.80260416667		0.8026041666666667				5.5		5.6		4.6		5.0		5.3		4.7		4.7		5.0				4.8555932045		4.9081190825

		36176.96927083333		0.9692708333333333				5.5		5.1		3.9		4.9		5.0		4.2		4.1		4.3				4.1727557182		4.4965797663

		36177.1359375		0.1359375				5.4		4.4		3.4		4.7		4.7		3.8		3.7		3.9				3.8128000498		4.1560665965

		36177.30260416667		0.3026041666666667				5.5		3.8		3.0		4.7		4.6		3.7		3.4		3.6				3.4949086905		3.9907260537

		36177.46927083333		0.46927083333333336				5.8		5.2		3.3		5.5		5.1		4.6		3.3		3.3				3.3359630108		4.6463949084

		36177.6359375		0.6359375				6.5		7.9		4.4		6.8		6.4		6.4		4.2		4.0				4.0722507238		5.9849010706

		36177.80260416667		0.8026041666666667				5.6		5.3		3.5		4.9		5.1		4.4		3.7		4.0				3.8525364399		4.4760275483

		36177.96927083333		0.9692708333333333				5.4		4.1		2.9		4.6		4.6		3.7		3.3		3.5				3.415435791		3.9445948601

		36178.1359375		0.1359375				5.4		3.0		2.5		4.5		4.3		3.3		2.9		3.1				3.0180715322		3.6408609748

		36178.30260416667		0.3026041666666667				5.4		3.0		2.1		4.5		4.2		3.2		2.5		2.7				2.6207071543		3.475520432

		36178.46927083333		0.46927083333333336				5.7		5.6		2.7		5.9		5.1		4.7		2.8		2.5				2.6604435444		4.5925010443

		36178.6359375		0.6359375				6.3		8.4		4.1		6.6		6.4		6.6		3.8		3.6				3.6935908794		5.9061121941

		36178.80260416667		0.8026041666666667				5.9		7.8		4.3		6.2		6.2		6.3		4.1		4.1				4.0677037239		5.722271204

		36178.96927083333		0.9692708333333333				6.0		8.4		4.8		6.5		6.4		6.7		4.5		4.4				4.435385704		6.0899530649

		36179.1359375		0.1359375				6.1		9.2		5.2		6.7		6.7		7.1		4.9		4.8				4.8555932045		6.4313718081

		36179.30260416667		0.3026041666666667				6.4		10.4		5.7		7.2		7.1		7.7		5.3		5.2				5.275800705		6.9566313028

		36179.46927083333		0.46927083333333336				6.6		10.9		6.6		7.8		7.7		8.7		6.0		5.7				5.8168179989		7.7182574272

		36179.6359375		0.6359375				6.8		11.9		7.2		8.1		8.2		9.3		6.5		6.3				6.4051086903		8.181650877

		36179.80260416667		0.8026041666666667				6.8		12.2		7.4		8.1		8.1		9.1		6.8		6.7				6.7622849941		8.1733916998

		36179.96927083333		0.9692708333333333				6.9		12.2		7.7		8.3		8.3		9.4		7.1		7.0				7.0616831779		8.426276803

		36180.1359375		0.1359375				6.8		12.0		7.8		8.1		8.3		9.4		7.3		7.3				7.2875447273		8.4000136852

		36180.30260416667		0.3026041666666667				6.9		12.1		8.1		8.1		8.3		9.4		7.4		7.4				7.4188594818		8.4525396824

		36180.46927083333		0.46927083333333336				7.1		11.5		8.3		8.3		8.4		9.3		7.6		7.6				7.6027004719		8.5493326187

		36180.6359375		0.6359375				7.2		11.6		8.5		8.2		8.3		9.6		7.8		7.8				7.8233094215		8.6183769703

		36180.80260416667		0.8026041666666667				7.0		10.6		8.2		7.5		7.8		9.0		7.6		7.7				7.6919946671		8.1388694048

		36180.96927083333		0.9692708333333333				6.9		8.9		7.5		6.9		7.2		8.1		7.2		7.4				7.3243129253		7.4293648005

		36181.1359375		0.1359375				6.7		8.2		7.1		6.8		7.0		7.3		6.9		7.0				6.9723889828		7.0616830587

		36181.30260416667		0.3026041666666667				6.5		5.3		6.0		5.7		6.2		5.9		6.1		6.4				6.2370257378		5.9323750734

		36181.46927083333		0.46927083333333336				6.9		4.6		6.0		7.1		6.8		5.4		5.7		5.7				5.722271204		6.3263198137

		36181.6359375		0.6359375				7.7		8.7		7.1		8.2		8.2		7.4		6.6		6.3				6.447129488		7.7182575464

		36181.80260416667		0.8026041666666667				7.0		4.7		5.6		6.0		6.6		6.4		5.7		6.2				5.9586379528		6.1424789429

		36181.96927083333		0.9692708333333333				6.7		1.3		4.3		5.3		5.7		4.6		4.6		5.0				4.8030672073		4.986907959

		36182.1359375		0.1359375				6.6		-0.7		3.4		5.1		5.3		3.4		3.7		4.1				3.860779047		4.3193552494

		36182.30260416667		0.3026041666666667				6.5		-1.8		2.5		4.8		4.9		2.6		2.9		3.2				3.0180715322		3.7182819843

		36182.46927083333		0.46927083333333336				6.9		0.1		2.5		6.4		6.0		2.9		2.5		2.5				2.5014978647		4.4344609976

		36182.6359375		0.6359375				7.7		5.4		4.1		7.6		7.6		5.6		3.7		3.3				3.4551721811		6.247530818

		36182.80260416667		0.8026041666666667				6.8		0.5		2.9		4.5		5.9		4.7		3.1		3.4				3.2564901114		4.494527936

		36182.96927083333		0.9692708333333333				6.6		-0.9		2.1		4.1		5.1		3.4		2.3		2.6				2.4617614746		3.6664398313

		36183.1359375		0.1359375				6.4		-0.8		1.4		4.2		4.8		2.5		1.7		1.9				1.8259785771		3.2165496647

		36183.30260416667		0.3026041666666667				6.3		-0.1		1.4		5.0		5.1		2.7		1.6		1.7				1.6272964478		3.5650470555

		36183.46927083333		0.46927083333333336				6.5		2.6		2.1		6.3		6.0		3.7		2.0		1.8				1.9054514766		4.4876708388

		36183.6359375		0.6359375				7.0		7.1		3.4		7.1		6.9		5.2		3.1		2.7				2.8988622427		5.6642562151

		36183.80260416667		0.8026041666666667				6.8		7.3		3.7		6.5		6.7		5.6		3.4		3.3				3.3756994009		5.6188089848

		36183.96927083333		0.9692708333333333				6.7		7.2		4.1		6.8		6.8		6.0		3.8		3.7				3.7333272696		5.9061120749

		36184.1359375		0.1359375				6.8		8.3		4.6		6.9		7.0		6.4		4.3		4.2				4.2252817154		6.2212678194

		36184.30260416667		0.3026041666666667				6.4		5.6		3.7		5.2		6.0		5.6		3.8		4.1				3.9402519464		5.1198123693

		36184.46927083333		0.46927083333333336				6.5		5.5		3.9		6.8		6.5		5.4		3.8		3.7				3.7730636597		5.652150631

		36184.6359375		0.6359375				6.9		7.4		5.0		7.3		7.2		6.3		4.7		4.4				4.5404374599		6.4576346874

		36184.80260416667		0.8026041666666667				6.6		6.8		4.7		6.4		6.6		6.3		4.5		4.6				4.5404374599		5.9849010706

		36184.96927083333		0.9692708333333333				6.8		8.5		5.1		7.2		7.0		6.5		4.8		4.7				4.7505412102		6.4576346874

		36185.1359375		0.1359375				6.9		11.0		5.5		7.4		7.3		6.8		5.1		5.0				5.0656969547		6.7727903128

		36185.30260416667		0.3026041666666667				7.2		12.4		6.4		8.3		8.1		7.5		5.7		5.5				5.6172194481		7.5606796741

		36185.46927083333		0.46927083333333336				7.6		12.6		7.3		9.6		9.0		8.4		6.5		6.2				6.3263196945		8.5662552118

		36185.6359375		0.6359375				7.3		11.3		7.8		8.4		8.7		8.9		7.0		6.9				6.9566311836		8.4536206722

		36185.80260416667		0.8026041666666667				6.6		7.3		6.6		5.9		6.7		8.2		6.5		6.7				6.6152124405		6.8253164291

		36185.96927083333		0.9692708333333333				6.3		4.7		5.2		4.8		5.4		6.9		5.4		5.8				5.6329772472		5.5909564495

		36186.1359375		0.1359375				6.2		4.1		4.4		4.8		4.9		5.6		4.6		4.9				4.7505412102		4.934382081

		36186.30260416667		0.3026041666666667				6.3		4.0		4.0		5.3		5.1		4.8		4.2		4.4				4.2778077126		4.8053405881

		36186.46927083333		0.46927083333333336				6.5		5.9		4.6		6.6		6.1		4.9		4.4		4.3				4.3303337097		5.5384305716

		36186.6359375		0.6359375				7.0		7.3		5.7		7.2		7.2		5.9		5.3		5.1				5.2232747078		6.5101606846

		36186.80260416667		0.8026041666666667				6.5		5.7		5.3		6.2		6.4		6.0		5.1		5.2				5.1707487106		5.958638072

		36186.96927083333		0.9692708333333333				6.3		3.6		5.0		5.6		6.0		5.7		4.9		5.0				4.9606451988		5.5909564495

		36187.1359375		0.1359375				6.3		3.9		4.8		5.6		5.9		5.5		4.8		4.9				4.8555932045		5.4596415758

		36187.30260416667		0.3026041666666667				6.1		1.6		3.7		4.5		4.8		4.5		4.0		4.4				4.1773027182		4.358186245

		36187.46927083333		0.46927083333333336				6.9		3.7		3.7		6.2		5.9		4.2		3.7		3.7				3.6538543701		4.9622344971

		36187.6359375		0.6359375				6.8		5.5		5.0		6.4		6.4		6.6		4.6		4.4				4.4879114628		6.0899530649

		36187.80260416667		0.8026041666666667				5.0		5.0		4.6		5.7		5.5		5.7		4.4		4.5				4.435385704		5.4071155787

		36187.96927083333		0.9692708333333333				4.2		5.8		4.2		5.2		5.0		5.5		4.3		4.4				4.3303337097		4.9869080782

		36188.1359375		0.1359375				5.1		6.8		4.3		5.2		5.0		6.2		4.4		4.4				4.3828597069		5.1707488298

		36188.30260416667		0.3026041666666667				5.1		5.7		4.5		5.2		5.0		6.4		4.5		4.5				4.4879117012		5.2758008242

		36188.46927083333		0.46927083333333336				6.4		7.5		5.2		6.1		5.7		7.1		4.9		4.7				4.8030672073		6.0374270678

		36188.6359375		0.6359375				6.9		8.0		6.1		7.1		6.8		7.3		5.6		5.3				5.4859044552		6.8253163099

		36188.80260416667		0.8026041666666667				4.5		6.5		5.2		6.4		6.1		6.3		5.1		5.3				5.2232747078		5.9849010706

		36188.96927083333		0.9692708333333333				3.5		5.7		5.0		6.1		5.7		6.2		5.0		5.1				5.0656969547		5.7485343218

		36189.1359375		0.1359375				3.5		4.8		4.7		5.7		5.4		6.2		4.7		4.8				4.7505412102		5.5121674538

		36189.30260416667		0.3026041666666667				2.1		3.4		4.4		5.3		5.0		5.7		4.5		4.6				4.5404374599		5.1182229519

		36189.46927083333		0.46927083333333336				3.6		3.4		4.4		5.2		4.9		6.2		4.4		4.3				4.3303337097		5.1707488298

		36189.6359375		0.6359375				6.4		4.4		5.1		6.4		6.1		6.3		4.9		4.7				4.8030672073		5.958638072

		36189.80260416667		0.8026041666666667				6.3		3.1		4.5		6.0		5.9		5.7		4.6		4.8				4.698015213		5.512167573

		36189.96927083333		0.9692708333333333				6.3		2.9		4.0		5.7		5.6		5.1		4.2		4.3				4.2252817154		5.1204962134

		36190.1359375		0.1359375				6.2		3.1		3.7		5.6		5.4		4.7		3.9		4.1				3.9799883366		4.877050817

		36190.30260416667		0.3026041666666667				6.2		2.8		3.7		5.6		5.3		4.4		3.8		3.9				3.8525365591		4.7521307468

		36190.46927083333		0.46927083333333336				6.3		3.2		3.8		5.7		5.4		4.3		3.8		3.8				3.812800169		4.8181301951

		36190.6359375		0.6359375				6.4		4.3		4.6		6.4		6.0		4.9		4.4		4.2				4.2778077126		5.4596415758

		36190.80260416667		0.8026041666666667				6.3		3.5		4.1		5.7		5.6		4.7		4.1		4.3				4.1727557182		5.0394338369

		36190.96927083333		0.9692708333333333				6.1		1.4		3.2		5.2		5.1		4.0		3.5		3.8				3.6538543701		4.3725650907

		36191.1359375		0.1359375				6.1		1.8		3.1		5.4		5.2		3.7		3.3		3.4				3.3756994009		4.3718812466

		36191.30260416667		0.3026041666666667				6.2		2.4		3.2		5.6		5.3		3.8		3.4		3.4				3.415435791		4.4904065728

		36191.46927083333		0.46927083333333336				6.5		3.4		3.6		6.2		5.7		4.1		3.6		3.6				3.5743815899		4.8898403049

		36191.6359375		0.6359375				6.6		4.9		4.4		6.7		6.4		4.9		4.2		4.0				4.0722507238		5.5909565687

		36191.80260416667		0.8026041666666667				6.5		4.9		4.3		6.5		6.3		5.1		4.2		4.3				4.2252817154		5.5384304523

		36191.96927083333		0.9692708333333333				6.5		5.0		4.3		6.5		6.3		5.2		4.3		4.3				4.2778077126		5.5646934509

		36192.1359375		0.1359375				6.5		5.7		4.4		6.5		6.4		5.3		4.3		4.3				4.2778077126		5.6434824467

		36192.30260416667		0.3026041666666667				6.5		6.1		4.5		6.6		6.5		5.5		4.5		4.5				4.4879117012		5.7747974396

		36192.46927083333		0.46927083333333336				6.6		6.6		4.9		6.9		6.7		5.9		4.7		4.6				4.6454892159		6.0899530649

		36192.6359375		0.6359375				6.8		7.8		5.6		7.2		7.2		6.5		5.3		5.2				5.275800705		6.6414755583

		36192.80260416667		0.8026041666666667				6.7		7.5		5.5		6.9		7.0		6.6		5.3		5.4				5.3808526993		6.5101606846

		36192.96927083333		0.9692708333333333				6.4		5.0		4.6		6.0		6.2		6.0		4.7		5.1				4.9081189632		5.669745326

		36193.1359375		0.1359375				6.2		2.6		3.6		5.3		5.5		4.9		3.8		4.2				3.9927779436		4.8373145461

		36193.30260416667		0.3026041666666667				6.1		-0.0		2.8		4.9		5.0		3.8		3.2		3.4				3.2962265015		4.1284358501

		36193.46927083333		0.46927083333333336				6.6		4.1		3.4		6.5		6.1		4.1		3.3		3.1				3.2167537212		5.0076818466

		36193.6359375		0.6359375				7.3		8.0		5.2		7.7		7.6		5.4		4.6		4.2				4.3828594685		6.5101606846

		36193.80260416667		0.8026041666666667				6.6		5.5		4.3		6.3		6.5		5.3		4.3		4.6				4.4353854656		5.5909564495

		36193.96927083333		0.9692708333333333				6.5		5.5		4.0		6.3		6.2		5.2		4.0		4.1				4.0197247267		5.4093889594

		36194.1359375		0.1359375				6.4		5.2		3.8		6.1		6.1		5.0		3.9		4.1				3.9799883366		5.238337934

		36194.30260416667		0.3026041666666667				6.3		5.1		3.7		6.1		6.0		4.9		3.8		3.8				3.812800169		5.1460754871

		36194.46927083333		0.46927083333333336				6.9		7.1		4.4		7.1		6.8		5.3		4.2		3.9				4.0325143337		5.9061121941

		36194.6359375		0.6359375				7.4		10.6		6.3		8.3		8.2		6.5		5.5		5.1				5.3283267021		7.2980499268

		36194.80260416667		0.8026041666666667				7.1		9.4		5.7		7.1		7.3		6.8		5.5		5.6				5.5804512501		6.7465273142

		36194.96927083333		0.9692708333333333				6.8		9.6		5.4		7.0		7.0		7.0		5.4		5.5				5.4491364956		6.6152125597

		36195.1359375		0.1359375				6.8		9.9		5.4		7.0		7.0		6.9		5.6		5.6				5.6329770088		6.5889495611

		36195.30260416667		0.3026041666666667				6.8		9.7		5.7		7.0		7.1		7.0		5.7		5.7				5.7380290031		6.7202644348

		36195.46927083333		0.46927083333333336				7.3		10.5		6.5		8.0		7.8		8.1		6.2		5.9				6.0531847477		7.5869425535

		36195.6359375		0.6359375				12.3		12.6		8.1		9.0		9.0		9.0		7.3		7.0				7.1404719353		8.7699894905

		36195.80260416667		0.8026041666666667				7.6		10.5		7.2		8.0		8.1		7.3		7.0		7.2				7.1142091751		7.6394685507

		36195.96927083333		0.9692708333333333				6.9		7.4		6.4		7.0		7.2		6.7		6.4		6.6				6.4733924866		6.8253164291

		36196.1359375		0.1359375				6.6		6.7		5.6		6.6		6.7		6.3		5.9		6.0				5.9323751926		6.3000568151

		36196.30260416667		0.3026041666666667				6.7		7.3		5.2		6.7		6.6		6.4		5.4		5.5				5.4753994942		6.2212679386

		36196.46927083333		0.46927083333333336				7.4		8.2		5.9		7.4		7.3		7.5		5.5		5.4				5.4859046936		7.0354200602

		36196.6359375		0.6359375				7.3		7.5		6.6		7.6		7.6		7.6		6.3		6.1				6.2107627392		7.3768389225

		36196.80260416667		0.8026041666666667				6.9		6.2		5.7		6.8		6.9		6.6		5.7		6.0				5.8798491955		6.5101605654

		36196.96927083333		0.9692708333333333				6.6		5.0		4.6		6.3		6.2		6.0		4.9		5.3				5.1182229519		5.7485342026

		36197.1359375		0.1359375				6.6		4.5		4.0		6.3		6.1		6.1		4.3		4.5				4.3828597069		5.5932299495

		36197.30260416667		0.3026041666666667				6.5		3.5		3.3		6.0		5.6		5.5		3.7		4.0				3.8128000498		5.0992602706

		36197.46927083333		0.46927083333333336				7.1		5.5		4.1		7.2		6.8		7.3		4.0		3.7				3.8128000498		6.3525826931

		36197.6359375		0.6359375				7.4		7.7		5.9		7.7		7.7		7.8		5.4		5.0				5.2232749462		7.2980499268

		36197.80260416667		0.8026041666666667				6.7		6.1		5.4		6.8		7.0		6.8		5.3		5.4				5.3808526993		6.5101605654

		36197.96927083333		0.9692708333333333				6.5		5.0		5.0		6.4		6.4		6.3		5.0		5.2				5.1182229519		6.0111640692

		36198.1359375		0.1359375				6.3		2.5		4.0		5.9		5.6		5.5		4.3		4.6				4.4353854656		5.2518112063

		36198.30260416667		0.3026041666666667				6.1		1.2		3.3		5.6		5.1		5.2		3.7		4.0				3.8525364399		4.8302356601

		36198.46927083333		0.46927083333333336				6.6		1.8		3.7		6.3		5.9		6.3		3.7		3.7				3.6935907602		5.5336251855

		36198.6359375		0.6359375				6.7		2.7		4.6		6.4		6.4		6.3		4.4		4.4				4.3828597069		5.9061120749

		36198.80260416667		0.8026041666666667				5.9		1.0		3.6		5.2		5.0		4.9		3.8		4.2				3.9927779436		4.6797366738

		36198.96927083333		0.9692708333333333				5.6		-0.2		3.2		4.9		4.5		4.7		3.5		3.7				3.5743814707		4.3177658319

		36199.1359375		0.1359375				5.8		-1.3		2.8		5.1		4.4		4.7		3.2		3.3				3.2564901114		4.2446876168

		36199.30260416667		0.3026041666666667				5.7		-2.3		2.2		4.9		4.1		4.3		2.8		2.9				2.8591257334		3.8692433834

		36199.46927083333		0.46927083333333336				5.7		0.3		2.4		5.7		5.0		5.6		2.6		2.6				2.6207072735		4.6968690753

		36199.6359375		0.6359375				5.4		2.1		3.6		5.9		5.0		6.2		3.4		3.2				3.2962265015		5.1524701715

		36199.80260416667		0.8026041666666667				5.5		0.8		3.1		5.4		5.0		5.0		3.3		3.4				3.3359628916		4.63931638

		36199.96927083333		0.9692708333333333				5.1		-1.4		2.6		4.9		4.6		4.3		2.9		2.9				2.8988622427		4.0998993516

		36200.1359375		0.1359375				5.1		-1.2		2.3		4.7		4.4		4.3		2.5		2.6				2.5809707642		3.915374577

		36200.30260416667		0.3026041666666667				5.4		-0.9		2.2		4.8		4.4		4.5		2.5		2.5				2.5014978647		3.9742953777

		36200.46927083333		0.46927083333333336				5.6		1.1		2.2		5.4		5.1		5.4		2.4		2.4				2.3822886944		4.5520807505

		36200.6359375		0.6359375				5.4		1.5		3.2		5.5		5.4		5.7		3.0		2.8				2.8988621235		4.9743402004

		36200.80260416667		0.8026041666666667				5.0		0.1		2.5		4.6		4.5		4.0		2.8		3.0				2.8988621235		3.898463726

		36200.96927083333		0.9692708333333333				4.6		-1.8		1.6		3.9		3.7		3.3		2.0		2.3				2.1438699961		3.137280792

		36201.1359375		0.1359375				4.8		-0.8		1.1		4.1		3.7		3.7		1.4		1.6				1.5080871582		3.1215338409

		36201.30260416667		0.3026041666666667				5.0		0.1		1.0		4.5		3.9		4.2		1.3		1.4				1.3888778687		3.3960475922

		36201.46927083333		0.46927083333333336				5.4		2.7		1.3		5.2		4.9		5.6		1.5		1.4				1.4683507085		4.2611361742

		36201.6359375		0.6359375				5.4		3.5		2.6		5.0		4.9		4.2		2.7		2.5				2.6207071543		4.1786883473

		36201.80260416667		0.8026041666666667				4.5		1.2		2.1		4.2		4.0		3.7		2.5		2.5				2.5014978647		3.4855564833

		36201.96927083333		0.9692708333333333				4.2		0.2		1.8		3.8		3.6		3.5		2.1		2.3				2.2233428955		3.1770172417

		36202.1359375		0.1359375				4.4		0.5		1.7		3.9		3.6		3.6		2.1		2.1				2.104133606		3.1770172417

		36202.30260416667		0.3026041666666667				4.6		-0.7		1.7		4.1		3.7		3.8		2.0		2.1				2.0246607065		3.3003477752

		36202.46927083333		0.46927083333333336				4.9		1.1		1.7		4.8		4.5		4.6		1.9		2.0				1.9451878667		3.8877437413

		36202.6359375		0.6359375				5.4		4.5		2.8		6.1		6.2		6.2		2.6		2.4				2.5014979839		5.2952066064

		36202.80260416667		0.8026041666666667				4.4		2.2		2.5		4.5		4.8		4.3		2.6		2.7				2.6604436636		4.027505219

		36202.96927083333		0.9692708333333333				4.2		1.0		2.1		4.0		4.1		3.8		2.5		2.5				2.5014978647		3.4990299344

		36203.1359375		0.1359375				4.4		0.8		1.9		4.1		3.9		3.9		2.3		2.4				2.3425521851		3.4394252598

		36203.30260416667		0.3026041666666667				4.5		0.8		1.9		4.3		4.0		4.1		2.2		2.2				2.2233428955		3.5556771457

		36203.46927083333		0.46927083333333336				4.5		2.9		2.6		4.6		4.5		4.9		2.5		2.4				2.4617614746		4.1524253488

		36203.6359375		0.6359375				4.8		5.0		3.7		5.2		5.2		5.3		3.4		3.2				3.2962265015		4.857182622

		36203.80260416667		0.8026041666666667				4.4		4.1		3.4		4.5		4.6		4.4		3.4		3.5				3.4551721811		4.2197926044

		36203.96927083333		0.9692708333333333				4.2		3.3		3.1		4.1		4.1		4.0		3.3		3.3				3.2962265015		3.8011744022

		36204.1359375		0.1359375				4.2		2.1		2.7		4.1		3.9		3.8		3.0		3.1				3.0578079224		3.618239224

		36204.30260416667		0.3026041666666667				4.1		-0.2		1.8		3.6		3.3		3.2		2.3		2.6				2.4617614746		2.9584668577

		36204.46927083333		0.46927083333333336				4.9		1.7		2.1		4.8		4.4		4.7		2.2		2.1				2.1836065054		3.987084806

		36204.6359375		0.6359375				5.7		4.6		4.1		6.2		6.3		6.1		3.7		3.3				3.4551721811		5.6434823275

		36204.80260416667		0.8026041666666667				4.4		0.8		2.7		3.7		3.8		3.3		2.9		3.4				3.1770172119		3.395567596

		36204.96927083333		0.9692708333333333				4.0		-1.7		1.5		3.2		2.9		2.6		2.0		2.4				2.1836065054		2.541234374

		36205.1359375		0.1359375				4.0		-2.2		1.0		3.2		2.6		2.6		1.4		1.6				1.5080871582		2.3624204397

		36205.30260416667		0.3026041666666667				4.2		-1.5		0.8		3.6		2.9		3.2		1.1		1.3				1.1901957393		2.6008390188

		36205.46927083333		0.46927083333333336				4.5		1.4		0.7		4.6		4.0		4.6		1.0		1.1				1.0709864497		3.467757687

		36205.6359375		0.6359375				4.5		3.6		1.3		4.7		4.3		4.6		1.7		1.3				1.5080871582		3.7294819057

		36205.80260416667		0.8026041666666667				4.5		4.3		1.9		4.7		4.4		4.7		2.1		2.0				2.0643972158		3.9210853875

		36205.96927083333		0.9692708333333333				4.6		5.0		2.1		4.6		4.5		4.5		2.4		2.4				2.3822886944		3.9281641841

		36206.1359375		0.1359375				4.4		3.6		1.7		4.1		3.9		3.8		2.1		2.3				2.2233428955		3.3798206449

		36206.30260416667		0.3026041666666667				4.5		1.0		1.5		4.1		3.8		3.8		2.0		2.1				2.0246607065		3.300347805

		36206.46927083333		0.46927083333333336				5.1		3.2		2.5		5.5		5.3		5.5		2.3		2.0				2.1438699961		4.7167373896

		36206.6359375		0.6359375				5.3		7.2		4.2		6.2		6.5		6.4		3.7		3.3				3.4949086905		5.8010601997

		36206.80260416667		0.8026041666666667				4.9		6.8		4.0		5.2		5.5		5.2		3.8		3.8				3.812800169		4.989181459

		36206.96927083333		0.9692708333333333				4.7		6.3		3.7		4.8		4.9		4.8		3.7		3.7				3.6935907602		4.5420269966

		36207.1359375		0.1359375				4.8		6.4		3.6		4.9		4.9		4.8		3.7		3.7				3.7333271503		4.5484218001

		36207.30260416667		0.3026041666666667				4.6		5.6		3.0		4.3		4.3		4.1		3.4		3.7				3.5346450806		3.9103476405

		36207.46927083333		0.46927083333333336				5.5		7.1		3.9		6.2		6.0		6.0		3.7		3.4				3.5346450806		5.4945727587

		36207.6359375		0.6359375				6.3		8.8		6.2		7.0		7.7		7.0		5.3		4.9				5.1182229519		6.9828941822

		36207.80260416667		0.8026041666666667				4.8		6.0		4.9		4.9		5.5		4.9		4.8		5.1				4.9606449604		5.0656970739

		36207.96927083333		0.9692708333333333				4.5		4.7		3.7		4.2		4.3		4.1		4.0		4.3				4.124776721		4.0430303812

		36208.1359375		0.1359375				4.4		3.4		2.8		4.0		3.7		3.7		3.3		3.6				3.415435791		3.534645021

		36208.30260416667		0.3026041666666667				4.4		1.8		2.3		3.9		3.4		3.6		2.8		3.0				2.8988621235		3.2962265015

		36208.46927083333		0.46927083333333336				5.2		4.5		3.0		5.6		5.0		5.4		2.9		2.7				2.8193893433		4.7770258784

		36208.6359375		0.6359375				5.5		6.0		4.6		6.0		6.3		6.2		4.3		4.0				4.124776721		5.7485342026

		36208.80260416667		0.8026041666666667				4.8		4.6		3.9		4.8		5.0		4.9		4.0		4.2				4.0722507238		4.6541576385

		36208.96927083333		0.9692708333333333				4.6		3.6		3.7		4.6		4.7		4.7		3.8		3.9				3.8525365591		4.4305801988

		36209.1359375		0.1359375				4.8		3.9		3.7		4.8		4.7		4.8		3.8		3.8				3.812800169		4.5093691945

		36209.30260416667		0.3026041666666667				5.0		4.1		3.7		5.0		4.9		5.0		3.8		3.8				3.812800169		4.666947186

		36209.46927083333		0.46927083333333336				5.0		5.1		4.3		5.4		5.4		5.5		4.2		4.0				4.0722507238		5.1707489491

		36209.6359375		0.6359375				5.6		9.5		5.7		6.4		6.8		6.5		5.3		5.0				5.1707489491		6.3525826931

		36209.80260416667		0.8026041666666667				5.4		9.2		5.5		5.7		6.3		5.7		5.3		5.4				5.3808526993		5.8273231983

		36209.96927083333		0.9692708333333333				5.3		8.9		5.3		5.7		6.0		5.7		5.2		5.2				5.2232747078		5.6960083246

		36210.1359375		0.1359375				5.6		9.0		5.5		6.1		6.3		6.1		5.3		5.3				5.3283267021		5.9849011898

		36210.30260416667		0.3026041666666667				5.9		10.0		5.9		6.5		6.7		6.5		5.6		5.5				5.5909564495		6.3788458109

		36210.46927083333		0.46927083333333336				6.1		11.3		6.6		7.1		7.4		7.0		6.2		6.0				6.0636899471		7.0354201794

		36210.6359375		0.6359375				6.7		13.0		8.2		8.0		9.0		8.1		7.4		6.9				7.182492733		8.2964472771

		36210.80260416667		0.8026041666666667				5.7		9.8		7.4		6.0		7.7		6.3		7.1		7.3				7.2087557316		6.8515793085

		36210.96927083333		0.9692708333333333				5.3		5.5		5.9		4.8		5.7		4.8		6.1		6.5				6.3000569344		5.3020637035

		36211.1359375		0.1359375				5.3		4.2		5.0		5.1		4.9		4.8		5.2		5.5				5.3545897007		4.9606450796

		36211.30260416667		0.3026041666666667				5.2		2.9		3.9		4.7		4.1		4.4		4.4		4.8				4.5929634571		4.2602128983

		36211.46927083333		0.46927083333333336				6.1		6.0		4.8		6.5		5.7		6.3		4.6		4.3				4.4353854656		5.8273231983

		36211.6359375		0.6359375				6.9		8.7		7.2		7.7		8.2		7.8		6.3		5.7				6.01116395		7.744520545

		36211.80260416667		0.8026041666666667				6.1		7.1		6.2		6.0		6.5		6.2		5.9		6.1				5.9849011898		6.1950048208

		36211.96927083333		0.9692708333333333				5.9		6.3		5.4		5.9		5.7		5.7		5.3		5.5				5.422873497		5.6960083246

		36212.1359375		0.1359375				5.8		5.9		4.9		5.6		5.4		5.5		5.0		5.1				5.0656969547		5.3808526993

		36212.30260416667		0.3026041666666667				5.8		5.9		4.8		5.9		5.5		5.7		4.9		4.9				4.9081192017		5.4859045744

		36212.46927083333		0.46927083333333336				6.7		7.6		6.3		7.6		7.0		7.3		5.5		5.1				5.3283267021		7.0616830587

		36212.6359375		0.6359375				7.1		9.3		7.5		8.0		8.0		8.0		6.6		6.2				6.4051086903		7.8495723009

		36212.80260416667		0.8026041666666667				6.1		5.8		6.5		5.9		7.1		6.2		6.2		6.5				6.3263196945		6.4051086903

		36212.96927083333		0.9692708333333333				5.8		4.0		5.2		5.3		5.9		5.4		5.2		5.6				5.3966104984		5.4596415758

		36213.1359375		0.1359375				5.3		2.4		4.3		4.0		5.1		5.2		4.5		4.9				4.6980154514		4.6477627158

		36213.30260416667		0.3026041666666667				5.2		1.9		3.5		3.6		4.3		4.9		3.9		4.2				4.0325143337		4.0638042688

		36213.46927083333		0.46927083333333336				6.8		5.0		4.7		5.4		4.8		6.7		4.3		4.0				4.124776721		5.4071156979

		36213.6359375		0.6359375				7.2		6.8		6.2		7.0		5.9		7.3		5.5		5.2				5.3808526993		6.5889494419

		36213.80260416667		0.8026041666666667				5.7		5.0		4.8		5.3		5.2		5.6		4.9		5.3				5.1182229519		5.2495377064

		36213.96927083333		0.9692708333333333				5.2		3.1		3.6		4.3		4.3		5.0		3.9		4.3				4.0850403309		4.2857920527

		36214.1359375		0.1359375				5.3		2.9		3.3		4.2		3.8		5.2		3.5		3.7				3.5743814707		4.1163301468

		36214.30260416667		0.3026041666666667				5.3		2.7		3.0		3.9		3.7		5.2		3.3		3.4				3.3756994009		3.9667365551

		36214.46927083333		0.46927083333333336				7.8		4.6		4.4		4.4		4.5		6.2		4.0		3.6				3.7730636597		4.8555932045

		36214.6359375		0.6359375				9.5		6.0		6.0		5.4		5.6		6.7		5.3		4.9				5.1182229519		5.9323751926

		36214.80260416667		0.8026041666666667				-1.0		2.4		4.5		4.4		4.7		5.7		4.6		5.1				4.8555929661		4.8293302059

		36214.96927083333		0.9692708333333333				-1.9		-0.2		3.4		3.6		3.7		4.8		3.6		3.8				3.6935908794		3.8815529346

		36215.1359375		0.1359375				0.6		1.3		3.3		3.6		3.7		4.6		3.5		3.5				3.4949085712		3.7892905474

		36215.30260416667		0.3026041666666667				1.1		1.4		3.3		3.6		3.6		4.4		3.4		3.4				3.415435791		3.6970282197

		36215.46927083333		0.46927083333333336				10.2		5.0		4.5		4.2		4.4		4.9		4.1		3.7				3.9005154371		4.487911582

		36215.6359375		0.6359375				10.8		6.8		6.2		5.0		5.5		5.7		5.5		5.1				5.3283267021		5.6172194481

		36215.80260416667		0.8026041666666667				-0.2		3.1		4.7		4.2		4.7		5.1		4.8		5.3				5.0656969547		4.6717522144

		36215.96927083333		0.9692708333333333				-5.4		-1.5		3.1		3.1		3.4		3.9		3.4		3.9				3.6538543701		3.3756994009

		36216.1359375		0.1359375				-4.1		-2.2		2.3		2.5		2.7		3.3		2.6		2.9				2.7796529531		2.680311799

		36216.30260416667		0.3026041666666667				-2.0		0.0		2.0		2.3		2.4		3.0		2.3		2.5				2.3822885752		2.4220250249

		36216.46927083333		0.46927083333333336				4.1		3.3		2.9		3.0		3.0		3.5		2.9		2.5				2.7001800537		3.1174125075

		36216.6359375		0.6359375				8.4		7.1		4.8		4.3		4.4		4.5		4.2		3.7				3.9530414343		4.487911582

		36216.80260416667		0.8026041666666667				6.3		7.4		4.9		4.6		4.7		4.8		4.5		4.5				4.4879117012		4.7505412102

		36216.96927083333		0.9692708333333333				6.3		8.1		4.9		4.6		4.8		4.9		4.6		4.6				4.5929632187		4.8030672073

		36217.1359375		0.1359375				6.3		8.2		4.9		4.7		4.9		5.0		4.7		4.7				4.698015213		4.8818562031

		36217.30260416667		0.3026041666666667				6.9		8.5		5.1		4.9		5.1		5.2		4.9		4.8				4.8555932045		5.0919598341

		36217.46927083333		0.46927083333333336				13.2		11.4		7.2		6.2		6.6		6.1		6.1		5.5				5.7642922401		6.5101606846

		36217.6359375		0.6359375				11.1		11.5		8.0		7.0		7.4		6.8		7.1		6.9				7.0091571808		7.2980498075

		36217.80260416667		0.8026041666666667				8.1		8.9		7.4		6.9		7.2		6.8		6.9		7.0				6.9566311836		7.0879460573

		36217.96927083333		0.9692708333333333				7.1		7.9		7.0		6.7		6.9		6.7		6.7		6.8				6.736022234		6.8253164291

		36218.1359375		0.1359375				7.0		7.9		6.8		6.5		6.8		6.6		6.5		6.6				6.5259184837		6.6677384377

		36218.30260416667		0.3026041666666667				6.0		7.3		6.5		6.3		6.6		6.5		6.3		6.4				6.3420774937		6.4576346874

		36218.46927083333		0.46927083333333336				10.0		7.9		7.5		7.0		7.2		6.8		6.8		6.5				6.6414754391		7.1404720545

		36218.6359375		0.6359375				12.1		9.5		8.8		7.6		8.1		7.4		7.7		7.4				7.5764374733		7.9808871746

		36218.80260416667		0.8026041666666667				5.4		7.9		7.4		6.9		7.3		7.0		7.1		7.4				7.2717869282		7.1667349339

		36218.96927083333		0.9692708333333333				3.7		6.2		6.1		6.1		6.3		6.4		6.1		6.4				6.2475309372		6.19500494

		36219.1359375		0.1359375				2.5		5.0		5.0		5.3		5.5		5.9		5.3		5.6				5.4753992558		5.4333786964

		36219.30260416667		0.3026041666666667				2.2		4.6		4.3		4.8		5.0		5.3		4.7		4.9				4.8030672073		4.8555932045

		36219.46927083333		0.46927083333333336				13.1		8.5		6.0		5.7		5.9		5.9		5.4		5.0				5.2232749462		5.8535861969

		36219.6359375		0.6359375				13.2		11.5		8.0		6.9		7.3		6.8		7.1		6.6				6.8778424263		7.2455238104

		36219.80260416667		0.8026041666666667				8.7		10.3		7.3		6.8		7.0		6.7		6.9		7.0				6.9461259842		6.9566311836

		36219.96927083333		0.9692708333333333				8.2		9.5		7.2		6.8		7.1		6.8		6.9		6.9				6.9041051865		6.9828941822

		36220.1359375		0.1359375				8.5		9.9		7.2		6.9		7.1		6.9		6.9		6.9				6.9041051865		7.0354201794

		36220.30260416667		0.3026041666666667				9.2		10.3		7.5		7.1		7.3		7.1		7.1		7.0				7.0616831779		7.2717869282

		36220.46927083333		0.46927083333333336				11.3		11.9		8.3		7.7		8.0		7.5		7.6		7.4				7.5239114761		7.8758354187

		36220.6359375		0.6359375				12.9		12.7		9.4		8.5		8.8		8.2		8.5		8.2				8.3223061562		8.7151694298

		36220.80260416667		0.8026041666666667				6.7		8.7		8.5		8.0		8.3		7.8		8.1		8.3				8.1647281647		8.1384651661

		36220.96927083333		0.9692708333333333				7.2		8.1		8.0		7.6		8.0		7.6		7.7		7.8				7.7865412235		7.797046423

		36221.1359375		0.1359375				8.5		9.6		7.8		7.5		7.7		7.4		7.5		7.6				7.5501744747		7.6394685507

		36221.30260416667		0.3026041666666667				9.3		10.2		8.0		7.6		8.0		7.5		7.6		7.6				7.6027004719		7.7707834244

		36221.46927083333		0.46927083333333336				12.2		12.1		8.9		8.3		8.6		8.1		8.3		8.0				8.1279599667		8.4536209106

		36221.6359375		0.6359375				13.0		13.3		10.0		8.9		9.3		8.6		8.9		8.7				8.8107972145		9.1853365898

		36221.80260416667		0.8026041666666667				10.5		12.2		9.6		8.8		9.1		8.6		8.9		9.0				8.9316067696		9.0209851265

		36221.96927083333		0.9692708333333333				6.7		9.3		8.5		8.3		8.6		8.3		8.4		8.6				8.5061469078		8.4010951519

		36222.1359375		0.1359375				5.3		7.9		7.6		7.7		8.0		7.7		7.6		7.8				7.7445204258		7.7707835436

		36222.30260416667		0.3026041666666667				5.1		7.7		6.8		7.2		7.3		7.4		7.1		7.3				7.2087557316		7.1929979324

		36222.46927083333		0.46927083333333336				10.8		9.2		8.0		7.6		7.7		7.5		7.4		7.1				7.2875447273		7.7182575464

		36222.6359375		0.6359375				10.6		9.8		8.6		8.1		8.3		7.8		8.2		8.0				8.1016969681		8.1909911633

		36222.80260416667		0.8026041666666667				5.4		8.1		7.6		7.5		7.7		7.5		7.6		7.9				7.7865412235		7.6132056713

		36222.96927083333		0.9692708333333333				5.3		6.8		7.1		7.2		7.3		7.2		7.2		7.4				7.2980499268		7.2192610502

		36223.1359375		0.1359375				4.5		6.0		6.7		6.9		7.0		7.0		6.9		7.0				6.9461259842		6.9041053057

		36223.30260416667		0.3026041666666667				4.2		5.5		6.5		6.8		6.8		6.9		6.7		6.7				6.7202644348		6.7465273142

		36223.46927083333		0.46927083333333336				7.8		6.0		7.2		7.1		7.1		7.0		6.9		6.7				6.8253161907		7.1142091751

		36223.6359375		0.6359375				10.3		6.9		8.2		7.6		7.7		7.4		7.7		7.6				7.655226469		7.744520545

		36223.80260416667		0.8026041666666667				2.5		5.1		7.2		6.9		7.1		7.0		7.2		7.6				7.4293649197		7.0616831779

		36223.96927083333		0.9692708333333333				-0.8		2.0		5.9		6.0		6.2		6.3		6.2		6.6				6.3788456917		6.0636899471

		36224.1359375		0.1359375				2.2		3.5		5.5		5.7		5.9		6.0		5.7		5.8				5.7905550003		5.7747973204

		36224.30260416667		0.3026041666666667				3.5		3.8		5.5		5.7		5.9		6.0		5.6		5.7				5.6697452068		5.7747973204

		36224.46927083333		0.46927083333333336				5.6		4.3		6.1		6.1		6.2		6.2		6.0		5.8				5.8956069946		6.1162159443

		36224.6359375		0.6359375				6.4		5.0		6.6		6.5		6.5		6.6		6.4		6.3				6.3420774937		6.5364236832

		36224.80260416667		0.8026041666666667				7.1		4.3		6.3		6.8		6.7		6.6		6.3		6.4				6.3420774937		6.5889495611

		36224.96927083333		0.9692708333333333				7.2		3.7		5.9		6.9		6.7		6.6		6.0		6.0				6.000658989		6.5101606846

		36225.1359375		0.1359375				7.1		3.2		5.5		6.8		6.7		6.5		5.6		5.7				5.6960082054		6.3788458109

		36225.30260416667		0.3026041666666667				7.0		2.7		5.2		6.7		6.6		6.3		5.4		5.5				5.4859046936		6.19500494

		36225.46927083333		0.46927083333333336				7.1		3.2		6.0		7.2		7.0		6.4		5.7		5.6				5.6697454453		6.6414755583

		36225.6359375		0.6359375				6.9		4.1		6.6		7.1		7.1		7.1		6.3		6.1				6.19500494		6.9828943014

		36225.80260416667		0.8026041666666667				7.1		3.6		6.2		7.1		7.0		7.0		6.2		6.3				6.2370254993		6.8253163099

		36225.96927083333		0.9692708333333333				7.0		3.3		5.3		6.8		6.7		6.9		5.5		5.7				5.6434824467		6.4313716888

		36226.1359375		0.1359375				7.0		3.6		5.2		6.9		6.7		7.0		5.3		5.4				5.3808526993		6.4576346874

		36226.30260416667		0.3026041666666667				6.8		2.9		5.0		6.7		6.5		6.9		5.2		5.3				5.275800705		6.2737939358

		36226.46927083333		0.46927083333333336				6.9		2.7		5.5		6.8		6.7		7.1		5.3		5.2				5.275800705		6.5364236832

		36226.6359375		0.6359375				7.3		4.5		6.8		7.5		7.4		7.6		6.3		5.9				6.1057107449		7.3505758047

		36226.80260416667		0.8026041666666667				7.1		4.2		6.4		7.1		7.2		7.3		6.2		6.3				6.2370254993		7.0091571808

		36226.96927083333		0.9692708333333333				7.0		3.5		5.6		6.8		6.8		6.9		5.6		5.9				5.7642920017		6.5364234447

		36227.1359375		0.1359375				6.9		3.1		5.0		6.6		6.5		6.8		5.2		5.4				5.3283267021		6.2212679386

		36227.30260416667		0.3026041666666667				6.8		3.4		4.9		6.7		6.4		6.8		5.0		5.1				5.0656969547		6.19500494

		36227.46927083333		0.46927083333333336				7.3		4.8		6.2		7.5		7.2		7.4		5.9		5.4				5.6434824467		7.0879460573

		36227.6359375		0.6359375				7.2		4.9		6.4		7.4		7.3		7.3		6.2		6.0				6.0899529457		7.1142089367

		36227.80260416667		0.8026041666666667				6.7		4.5		5.9		6.8		6.9		7.0		5.9		6.0				5.9323751926		6.6414754391

		36227.96927083333		0.9692708333333333				3.4		4.2		5.4		6.5		6.5		6.9		5.5		5.6				5.5804512501		6.3263198137

		36228.1359375		0.1359375				3.3		3.9		5.2		6.3		6.3		6.8		5.3		5.4				5.3808526993		6.1424788237

		36228.30260416667		0.3026041666666667				3.1		3.4		5.0		6.1		6.1		6.7		5.1		5.2				5.1707487106		5.9586383104

		36228.46927083333		0.46927083333333336				6.0		5.0		5.5		6.4		6.3		7.0		5.4		5.3				5.3808526993		6.3000568151

		36228.6359375		0.6359375				7.2		5.4		6.1		7.0		6.9		7.2		6.0		5.8				5.8798491955		6.7990534306

		36228.80260416667		0.8026041666666667				6.9		4.6		5.9		6.9		6.9		7.0		5.7		5.9				5.8010601997		6.6677384377

		36228.96927083333		0.9692708333333333				6.7		4.4		5.5		6.7		6.7		6.9		5.6		5.7				5.6592400074		6.4576348066

		36229.1359375		0.1359375				6.7		4.2		5.3		6.6		6.7		6.8		5.4		5.5				5.459641695		6.3525828123

		36229.30260416667		0.3026041666666667				6.5		3.4		5.1		6.4		6.5		6.7		5.2		5.3				5.275800705		6.1687419415

		36229.46927083333		0.46927083333333336				7.2		4.0		6.4		7.1		7.2		7.3		6.0		5.5				5.7222714424		7.0091571808

		36229.6359375		0.6359375				8.4		7.5		8.6		8.5		8.6		8.3		7.6		6.9				7.2875447273		8.4798841476

		36229.80260416667		0.8026041666666667				7.3		4.6		6.9		7.2		7.5		6.9		6.8		7.3				7.0354199409		7.1404720545

		36229.96927083333		0.9692708333333333				6.5		-0.2		5.0		5.9		6.3		6.0		5.3		5.9				5.6067142487		5.7747973204

		36230.1359375		0.1359375				6.1		-2.0		3.7		5.0		5.3		5.4		4.0		4.5				4.2298287153		4.8571827412

		36230.30260416667		0.3026041666666667				6.2		-2.7		2.9		4.6		4.7		5.1		3.2		3.5				3.3359628916		4.3170817494

		36230.46927083333		0.46927083333333336				7.3		3.7		4.3		6.5		6.1		6.6		3.8		3.3				3.5743815899		5.8535863161

		36230.6359375		0.6359375				7.6		6.2		6.1		7.5		7.1		7.4		5.4		4.9				5.1707489491		7.0354201794

		36230.80260416667		0.8026041666666667				7.0		5.7		5.7		7.0		6.9		7.1		5.5		5.6				5.5804512501		6.6940014362

		36230.96927083333		0.9692708333333333				6.9		6.4		5.4		6.8		6.7		7.0		5.3		5.4				5.3808526993		6.483897686

		36231.1359375		0.1359375				6.8		6.4		5.1		6.6		6.6		6.8		5.1		5.2				5.1707487106		6.2737938166

		36231.30260416667		0.3026041666666667				6.8		6.5		5.2		6.7		6.6		6.8		5.1		5.1				5.1182227135		6.3263198137

		36231.46927083333		0.46927083333333336				8.5		10.5		7.6		8.6		8.3		8.5		6.7		5.8				6.2632887363		8.2435172796

		36231.6359375		0.6359375				8.4		12.5		9.1		9.4		9.1		9.3		8.2		7.7				7.9178562164		9.248415947

		36231.80260416667		0.8026041666666667				7.8		10.4		8.4		8.3		8.5		8.2		8.0		8.2				8.0754337311		8.3223061562

		36231.96927083333		0.9692708333333333				7.3		8.6		7.5		7.5		7.8		7.5		7.3		7.5				7.4293646812		7.6132055521

		36232.1359375		0.1359375				7.1		8.1		7.1		7.3		7.5		7.3		7.0		7.1				7.0774409771		7.3243128061

		36232.30260416667		0.3026041666666667				7.0		8.0		6.6		7.1		7.2		7.1		6.6		6.6				6.6152126789		7.0091573

		36232.46927083333		0.46927083333333336				7.8		9.6		7.5		8.1		8.0		8.0		7.1		6.8				6.9461259842		7.8758352995

		36232.6359375		0.6359375				9.0		12.8		10.2		10.0		9.8		9.6		8.8		8.2				8.506146431		9.9043369293

		36232.80260416667		0.8026041666666667				8.1		10.6		9.3		8.6		8.8		8.6		8.7		8.9				8.7845339775		8.8119623661

		36232.96927083333		0.9692708333333333				7.5		8.0		8.2		7.6		8.0		7.5		8.0		8.2				8.0859389305		7.8233094215

		36233.1359375		0.1359375				7.1		4.9		6.6		6.7		6.9		6.4		6.6		7.1				6.8253164291		6.6414755583

		36233.30260416667		0.3026041666666667				6.8		3.2		5.5		6.3		6.4		5.9		5.6		6.0				5.8430809975		6.0111640692

		36233.46927083333		0.46927083333333336				8.4		9.5		8.2		8.7		8.5		8.4		7.0		6.1				6.5784444809		8.4273579121

		36233.6359375		0.6359375				9.8		12.6		10.9		10.7		10.7		10.4		9.1		8.5				8.8333773613		10.6638240814

		36233.80260416667		0.8026041666666667				8.9		9.3		9.1		8.7		9.1		8.2		8.5		8.9				8.705745697		8.7861037254

		36233.96927083333		0.9692708333333333				7.7		3.7		7.3		7.1		7.6		6.7		7.1		7.6				7.3663337231		7.1929980516

		36234.1359375		0.1359375				7.3		1.9		6.1		6.5		6.8		6.1		6.1		6.4				6.2475309372		6.3525828123

		36234.30260416667		0.3026041666666667				7.2		1.9		5.4		6.5		6.7		6.2		5.3		5.6				5.459641695		6.19500494

		36234.46927083333		0.46927083333333336				12.6		8.1		7.4		7.7		7.6		7.4		6.6		5.9				6.2632887363		7.5606796741

		36234.6359375		0.6359375				16.2		12.6		10.0		8.6		8.7		8.2		8.6		8.1				8.3223061562		8.8532581329

		36234.80260416667		0.8026041666666667				5.5		9.6		8.7		8.0		8.3		8.0		8.2		8.5				8.3485689163		8.2172539234

		36234.96927083333		0.9692708333333333				1.9		6.4		7.1		6.9		7.4		7.3		7.0		7.4				7.219260931		7.1929979324

		36235.1359375		0.1359375				-0.3		4.3		6.0		6.2		6.6		6.7		6.1		6.4				6.2475309372		6.3525828123

		36235.30260416667		0.3026041666666667				-0.8		3.0		5.2		5.5		6.0		6.3		5.3		5.6				5.4753992558		5.7485343218

		36235.46927083333		0.46927083333333336				14.3		9.6		7.8		6.9		7.1		6.9		6.8		5.9				6.3525826931		7.1929979324

		36235.6359375		0.6359375				17.1		13.1		10.5		8.5		8.7		8.0		8.9		8.3				8.6006932259		8.9125576019

		36235.80260416667		0.8026041666666667				10.7		12.1		9.8		8.5		8.9		8.2		9.0		9.1				9.0619959831		8.8449990749

		36235.96927083333		0.9692708333333333				4.9		8.3		8.4		7.8		8.3		7.8		8.2		8.5				8.3118009567		8.0859391689

		36236.1359375		0.1359375				1.6		4.8		7.1		6.9		7.4		7.3		7.1		7.5				7.2980499268		7.1929979324

		36236.30260416667		0.3026041666666667				0.9		3.3		6.2		6.2		6.7		6.7		6.3		6.6				6.4313716888		6.4313716888

		36236.46927083333		0.46927083333333336				20.2		11.6		8.9		7.4		7.8		7.3		7.8		6.9				7.3925964832		7.8758351803

		36236.6359375		0.6359375				22.5		16.0		12.0		9.1		9.8		8.6		10.4		9.7				10.0424251556		9.9024472237

		36236.80260416667		0.8026041666666667				8.7		12.0		10.7		8.8		9.6		8.6		10.0		10.5				10.2150359154		9.4007287025

		36236.96927083333		0.9692708333333333				4.1		7.9		8.8		8.1		8.7		8.2		8.7		9.1				8.8967051506		8.4273576736

		36237.1359375		0.1359375				2.9		6.2		7.7		7.4		8.1		7.6		7.7		8.1				7.9178564548		7.7182575464

		36237.30260416667		0.3026041666666667				4.4		6.1		7.2		7.1		7.6		7.3		7.2		7.4				7.2980499268		7.3243129253

		36237.46927083333		0.46927083333333336				14.8		10.8		8.9		8.1		8.5		7.8		8.3		7.6				7.9546244144		8.3223059177

		36237.6359375		0.6359375				16.4		12.2		11.4		8.9		9.7		8.6		10.1		9.4				9.7524390221		9.6341245174

		36237.80260416667		0.8026041666666667				4.9		8.4		9.6		8.3		9.0		8.4		9.3		9.7				9.5107841492		8.8026220798

		36237.96927083333		0.9692708333333333				-0.1		4.8		7.7		7.1		7.8		7.5		7.7		8.3				8.0071504116		7.5606796741

		36238.1359375		0.1359375				-1.7		3.2		6.5		6.4		7.0		6.9		6.7		7.1				6.919863224		6.6940014362

		36238.30260416667		0.3026041666666667				1.0		3.6		6.0		6.1		6.6		6.6		6.2		6.3				6.2107625008		6.3000569344

		36238.46927083333		0.46927083333333336				17.4		9.6		8.3		7.0		7.5		7.1		7.4		6.6				7.0354201794		7.4818907976

		36238.6359375		0.6359375				14.9		10.4		10.7		8.0		8.7		7.8		9.3		8.7				8.9969677925		8.7895019054

		36238.80260416667		0.8026041666666667				6.3		7.8		9.4		7.7		8.6		8.0		8.9		9.2				9.063896656		8.426276803

		36238.96927083333		0.9692708333333333				3.7		5.7		8.3		7.3		8.0		7.5		8.1		8.3				8.1909909248		7.7707834244

		36239.1359375		0.1359375				3.4		5.3		7.5		7.0		7.5		7.2		7.4		7.7				7.5501744747		7.3243129253

		36239.30260416667		0.3026041666666667				4.3		5.3		7.2		6.9		7.3		7.1		7.1		7.2				7.1667351723		7.1404720545

		36239.46927083333		0.46927083333333336				17.2		9.7		9.3		7.7		8.2		7.5		8.3		7.6				7.9283614159		8.181650877

		36239.6359375		0.6359375				10.9		9.6		10.2		8.5		8.9		8.2		9.3		9.1				9.2069892883		8.9485654831

		36239.80260416667		0.8026041666666667				6.2		7.9		9.0		8.2		8.6		8.1		8.6		8.8				8.7109980583		8.4540252686

		36239.96927083333		0.9692708333333333				4.5		6.7		8.1		7.7		8.1		7.7		8.0		8.2				8.0754337311		7.9020984173

		36240.1359375		0.1359375				4.4		5.9		7.3		7.2		7.6		7.4		7.3		7.4				7.3768386841		7.4031018019

		36240.30260416667		0.3026041666666667				5.7		6.5		7.1		7.2		7.5		7.4		7.1		7.2				7.1404721737		7.3243129253

		36240.46927083333		0.46927083333333336				7.9		7.3		7.4		7.3		7.5		7.4		7.2		7.1				7.1824929714		7.4293646812

		36240.6359375		0.6359375				11.5		9.2		9.8		8.3		8.6		8.1		8.7		8.2				8.4431152344		8.6874213219

		36240.80260416667		0.8026041666666667				6.8		6.9		9.0		8.2		8.5		8.2		8.6		8.7				8.6269564629		8.4540252686

		36240.96927083333		0.9692708333333333				5.0		6.2		8.2		7.7		8.2		7.8		8.0		8.2				8.0754337311		7.9808872938

		36241.1359375		0.1359375				5.2		5.9		7.6		7.4		7.8		7.7		7.5		7.7				7.6132056713		7.6657315493

		36241.30260416667		0.3026041666666667				3.8		5.0		7.1		7.1		7.6		7.5		7.1		7.4				7.2350187302		7.3505759239

		36241.46927083333		0.46927083333333336				11.2		6.8		8.5		7.5		8.2		7.7		8.0		7.5				7.7182574272		7.980887413

		36241.6359375		0.6359375				13.2		7.6		10.1		8.3		8.8		8.3		9.0		8.7				8.8536267281		8.8615171909

		36241.80260416667		0.8026041666666667				6.6		6.9		9.0		8.1		8.5		8.1		8.7		8.9				8.8160495758		8.4014992714

		36241.96927083333		0.9692708333333333				5.8		6.9		8.3		7.7		8.1		7.8		8.1		8.3				8.1909909248		7.9808872938

		36242.1359375		0.1359375				7.3		9.2		8.1		7.7		8.1		7.8		8.0		8.0				7.954624176		7.9283612967

		36242.30260416667		0.3026041666666667				8.2		9.6		8.2		7.8		8.2		7.8		8.0		8.0				7.954624176		8.0071501732

		36242.46927083333		0.46927083333333336				15.2		11.6		9.7		8.6		8.8		8.4		8.8		8.4				8.6006932259		8.8630027771

		36242.6359375		0.6359375				16.2		13.3		11.1		9.3		9.6		8.8		10.0		9.6				9.7869615555		9.6787955761

		36242.80260416667		0.8026041666666667				10.7		12.2		10.8		9.3		9.7		9.0		10.0		10.2				10.0769472122		9.6972036362

		36242.96927083333		0.9692708333333333				8.3		10.4		9.6		8.8		9.3		8.8		9.3		9.6				9.4210267067		9.1080329418

		36243.1359375		0.1359375				7.0		8.4		8.9		8.6		8.9		8.6		8.7		8.9				8.7740287781		8.7425136566

		36243.30260416667		0.3026041666666667				7.3		8.3		8.5		8.4		8.7		8.4		8.4		8.5				8.4273581505		8.4798839092

		36243.46927083333		0.46927083333333336				14.1		10.1		9.7		8.8		9.0		8.7		9.0		8.6				8.8116059303		9.0472476482

		36243.6359375		0.6359375				16.1		12.6		11.9		9.6		10.0		9.1		10.7		10.1				10.3876466751		10.1459918022

		36243.80260416667		0.8026041666666667				9.0		10.7		10.8		9.4		9.8		9.1		10.4		10.7				10.5602574348		9.8007702827

		36243.96927083333		0.9692708333333333				3.9		7.6		9.1		8.7		9.1		8.8		9.1		9.6				9.3726959229		8.9436814785

		36244.1359375		0.1359375				2.3		4.6		8.0		7.8		8.3		8.1		8.2		8.5				8.3223061562		8.0334131718

		36244.30260416667		0.3026041666666667				4.6		5.8		7.7		7.6		8.1		7.8		7.8		8.0				7.917855978		7.8233094215

		36244.46927083333		0.46927083333333336				17.6		10.8		9.8		8.5		8.8		8.4		9.0		8.4				8.6960487366		8.8712620735

		36244.6359375		0.6359375				17.2		12.9		11.9		9.6		10.0		9.0		10.9		10.4				10.6500153542		10.1114695072

		36244.80260416667		0.8026041666666667				10.4		11.4		10.9		9.4		9.8		9.1		10.5		10.8				10.6638236046		9.8352925777

		36244.96927083333		0.9692708333333333				8.3		10.0		10.0		9.0		9.6		8.9		9.8		10.0				9.9388589859		9.3598370552

		36245.1359375		0.1359375				7.3		7.8		9.4		8.8		9.1		8.8		9.3		9.5				9.3865046501		9.0389885902

		36245.30260416667		0.3026041666666667				6.3		6.2		8.8		8.5		8.9		8.6		8.8		9.1				8.9285178185		8.6899876595

		36245.46927083333		0.46927083333333336				12.7		8.7		10.2		8.9		9.4		8.8		9.6		9.2				9.3657913208		9.3414287567

		36245.6359375		0.6359375				9.5		7.9		10.2		9.0		9.6		8.9		9.8		9.9				9.8905282021		9.4288814068

		36245.80260416667		0.8026041666666667				5.0		6.9		9.4		8.7		9.0		8.7		9.4		9.7				9.5453062057		8.9519402981

		36245.96927083333		0.9692708333333333				0.4		4.2		7.7		7.6		7.8		8.0		8.2		8.6				8.3643269539		7.797046423

		36246.1359375		0.1359375				-0.2		2.1		6.7		7.0		7.1		7.4		7.2		7.6				7.4188597202		7.0616831779

		36246.30260416667		0.3026041666666667				2.5		3.1		6.4		6.6		6.8		7.0		6.7		6.9				6.7990534306		6.6940014362

		36246.46927083333		0.46927083333333336				16.5		9.3		9.0		7.6		8.1		7.6		8.5		7.7				8.0754342079		8.0863435268

		36246.6359375		0.6359375				16.5		11.7		11.8		8.6		9.4		8.4		10.5		9.9				10.2357492447		9.5373318195

		36246.80260416667		0.8026041666666667				5.3		8.2		10.2		8.3		8.9		8.5		10.1		10.5				10.3047933578		8.9748284817

		36246.96927083333		0.9692708333333333				-1.1		2.8		8.1		7.2		7.6		7.6		8.4		8.9				8.6427145004		7.6394686699

		36247.1359375		0.1359375				-1.7		0.6		6.7		6.4		6.7		6.9		7.1		7.5				7.3243129253		6.6677385569

		36247.30260416667		0.3026041666666667				-1.0		0.6		5.7		5.6		6.0		6.4		6.3		6.5				6.4051086903		5.9323750734

		36247.46927083333		0.46927083333333336				18.9		11.0		8.8		6.8		7.1		6.9		8.1		7.1				7.5606796741		7.4031016827

		36247.6359375		0.6359375				17.1		14.3		12.0		8.2		8.9		8.1		10.7		9.8				10.2426538467		9.2923014164

		36247.80260416667		0.8026041666666667				9.5		11.4		10.4		8.2		8.8		8.2		10.1		10.5				10.2840800285		8.8780355453

		36247.96927083333		0.9692708333333333				8.1		9.8		9.1		8.0		8.4		8.0		9.1		9.5				9.3036513329		8.3572325706

		36248.1359375		0.1359375				6.6		8.7		8.3		7.6		8.1		7.7		8.4		8.6				8.4956417084		7.9283614159

		36248.30260416667		0.3026041666666667				6.8		8.5		7.8		7.5		7.8		7.6		8.0		8.1				8.0491709709		7.7182574272

		36248.46927083333		0.46927083333333336				14.9		11.8		9.8		8.4		8.8		8.2		9.1		8.6				8.8701453209		8.7924730778

		36248.6359375		0.6359375				13.8		13.2		10.8		8.9		9.4		8.6		10.1		9.9				9.994093895		9.4269914627

		36248.80260416667		0.8026041666666667				11.7		12.5		10.7		9.1		9.7		8.9		10.2		10.3				10.2702717781		9.6014921665

		36248.96927083333		0.9692708333333333				10.3		11.4		10.2		9.0		9.4		8.9		10.0		10.0				10.0079030991		9.3943591118

		36249.1359375		0.1359375				9.7		11.0		9.8		8.9		9.4		8.9		9.7		9.8				9.7317256927		9.2641253471

		36249.30260416667		0.3026041666666667				10.0		10.6		9.7		8.9		9.3		8.9		9.6		9.6				9.5936374664		9.1950809956

		36249.46927083333		0.46927083333333336				15.8		12.2		11.4		9.6		10.1		9.1		10.7		10.1				10.3876466751		10.0424253941

		36249.6359375		0.6359375				17.2		13.8		12.9		10.4		11.1		9.8		12.0		11.7				11.8582901955		11.0435676575

		36249.80260416667		0.8026041666666667				11.5		12.0		12.0		10.2		10.8		9.8		11.6		11.8				11.7202014923		10.732868433

		36249.96927083333		0.9692708333333333				7.4		10.1		10.8		9.6		10.0		9.4		10.7		11.0				10.8226256371		9.9388587475

		36250.1359375		0.1359375				7.1		9.7		10.0		9.3		9.7		9.3		10.0		10.2				10.1114697456		9.5591151714

		36250.30260416667		0.3026041666666667				8.4		10.4		9.4		9.1		9.4		9.1		9.6		9.7				9.6143507957		9.2829380035

		36250.46927083333		0.46927083333333336				20.9		15.0		12.0		10.0		10.4		9.7		11.1		10.2				10.6500148773		10.5257353783

		36250.6359375		0.6359375				21.2		18.2		14.9		11.1		11.8		10.5		13.4		12.7				13.080373764		12.0609579086

		36250.80260416667		0.8026041666666667				11.9		15.0		13.3		10.8		11.5		10.5		12.9		13.3				13.1010875702		11.5268774033

		36250.96927083333		0.9692708333333333				5.4		9.9		11.5		10.0		10.5		10.0		11.4		12.0				11.6649661064		10.4912130833

		36251.1359375		0.1359375				4.3		9.0		10.2		9.3		9.7		9.6		10.2		10.6				10.4428825378		9.6972038746

		36251.30260416667		0.3026041666666667				5.8		9.0		9.3		8.9		9.1		9.1		9.4		9.7				9.5453062057		9.1181821823

		36251.46927083333		0.46927083333333336				19.8		13.8		11.9		9.8		10.1		9.7		11.2		10.2				10.7190589905		10.3876466751

		36251.6359375		0.6359375				19.2		16.3		14.5		10.9		11.6		10.5		13.4		12.8				13.1010870934		11.9018912315

		36251.80260416667		0.8026041666666667				9.3		13.3		13.0		10.5		11.2		10.4		12.7		13.1				12.9284763336		11.2852222919

		36251.96927083333		0.9692708333333333				3.7		9.2		11.1		9.6		10.1		9.7		11.1		11.6				11.3542666435		10.1114695072

		36252.1359375		0.1359375				4.5		9.4		9.8		9.0		9.4		9.3		10.0		10.4				10.1805138588		9.3865044117

		36252.30260416667		0.3026041666666667				6.0		9.3		9.0		8.7		8.9		8.9		9.1		9.5				9.317460537		8.8742325306

		36252.46927083333		0.46927083333333336				22.0		14.3		12.0		9.7		10.1		9.6		11.2		10.2				10.6983456612		10.3531246185

		36252.6359375		0.6359375				19.4		15.8		14.2		10.8		11.5		10.5		13.1		12.7				12.9284768105		11.742824316

		36252.80260416667		0.8026041666666667				12.7		14.5		13.4		10.8		11.5		10.7		12.9		13.1				12.9975209236		11.5959217548

		36252.96927083333		0.9692708333333333				7.9		11.4		12.0		10.2		10.8		10.2		11.9		12.3				12.1137537956		10.8364348412

		36253.1359375		0.1359375				8.8		10.4		11.4		10.0		10.4		10.0		11.2		11.4				11.3197445869		10.4221689701

		36253.30260416667		0.3026041666666667				9.4		9.8		10.9		9.8		10.2		9.8		10.9		11.1				10.9952368736		10.2150363922

		36253.46927083333		0.46927083333333336				17.2		11.9		12.3		10.4		10.9		10.1		11.8		11.4				11.5613999367		10.9400010109

		36253.6359375		0.6359375				17.2		14.1		14.0		11.2		11.8		10.7		13.1		12.7				12.9422855377		11.9066212177

		36253.80260416667		0.8026041666666667				12.1		12.8		13.3		11.1		11.8		10.8		12.9		13.2				13.032043457		11.734010458

		36253.96927083333		0.9692708333333333				4.3		8.1		11.5		10.1		10.7		10.2		11.5		12.0				11.768532753		10.6293017864

		36254.1359375		0.1359375				3.9		5.0		10.1		9.1		9.6		9.4		10.2		10.7				10.4774045944		9.5591151714

		36254.30260416667		0.3026041666666667				7.8		7.1		10.0		9.0		9.4		9.1		10.0		10.0				10.0079030991		9.3865044117

		36254.46927083333		0.46927083333333336				17.8		12.3		12.0		10.0		10.4		9.7		11.4		10.7				11.0090456009		10.5257353783

		36254.6359375		0.6359375				21.2		16.8		15.1		11.1		11.8		10.7		13.7		13.1				13.3772644997		12.1404912472

		36254.80260416667		0.8026041666666667				12.7		15.1		13.7		10.9		11.6		....		13.1		13.5				13.3082203865		12.0907392502

		36254.96927083333		0.9692708333333333				10.8		12.7		12.7		10.8		11.2		....		12.6		12.8				12.7006306648		11.5844141642

		36255.1359375		0.1359375				11.3		12.4		12.3		10.7		11.2		....		12.0		12.3				12.148276329		11.4002962112

		36255.30260416667		0.3026041666666667				11.3		12.3		11.9		10.7		11.1		....		11.8		11.9				11.8237681389		11.2161782583

		36255.46927083333		0.46927083333333336				17.5		15.2		13.1		11.1		11.6		....		12.6		12.1				12.3554091454		11.952650706

		36255.6359375		0.6359375				17.1		16.2		14.3		11.6		12.3		....		13.6		13.4				13.4601178169		12.760890007

		36255.80260416667		0.8026041666666667				13.1		14.7		13.6		11.5		12.0		....		13.1		13.4				13.2875070572		12.3669166565

		36255.96927083333		0.9692708333333333				9.3		11.8		12.3		11.2		11.6		....		12.3		12.6				12.4796886444		11.7225027084

		36256.1359375		0.1359375				8.6		10.5		11.5		10.8		11.2		....		11.5		11.8				11.6304440498		11.1701485316

		36256.30260416667		0.3026041666666667				10.8		11.3		11.4		10.7		11.1		....		11.4		11.3				11.3404579163		11.0320603053

		36256.46927083333		0.46927083333333336				15.8		14.2		12.6		11.1		11.5		....		12.2		11.8				11.9756655693		11.7225030263

		36256.6359375		0.6359375				18.7		16.2		14.9		11.8		12.3		....		13.8		13.3				13.5636844635		12.9869645437

		36256.80260416667		0.8026041666666667				13.4		14.2		13.6		11.5		12.0		....		13.1		13.5				13.3427424431		12.3669166565

		36256.96927083333		0.9692708333333333				9.1		11.0		12.6		11.2		11.5		....		12.3		12.7				12.4934973717		11.7685324351

		36257.1359375		0.1359375				7.6		8.8		11.6		10.8		11.1		....		11.5		11.7				11.6166353226		11.1701485316

		36257.30260416667		0.3026041666666667				8.9		9.0		11.2		10.5		10.8		....		11.2		11.3				11.2368912697		10.8479417165

		36257.46927083333		0.46927083333333336				14.3		10.9		12.6		11.1		11.4		....		12.2		11.7				11.961856842		11.6764736176

		36257.6359375		0.6359375				15.0		11.2		13.3		11.2		11.6		....		12.9		12.7				12.7903881073		12.0447095235

		36257.80260416667		0.8026041666666667				10.0		10.6		12.6		11.1		11.4		....		12.5		12.7				12.5970640182		11.6764736176

		36257.96927083333		0.9692708333333333				5.6		7.8		11.5		10.7		10.8		....		11.6		11.9				11.7685322762		10.9860305786

		36258.1359375		0.1359375				3.9		6.4		10.2		9.8		10.0		....		10.5		10.9				10.6983456612		10.0194107691

		36258.30260416667		0.3026041666666667				3.9		6.1		9.0		9.1		9.1		....		9.4		9.8				9.6143503189		9.0988200506

		36258.46927083333		0.46927083333333336				21.6		11.9		12.2		10.0		10.1		....		11.5		10.4				10.9607143402		10.755882899

		36258.6359375		0.6359375				22.0		15.4		14.7		10.9		11.5		....		13.7		13.1				13.3910732269		12.3745953242

		36258.80260416667		0.8026041666666667				14.6		14.2		14.0		11.1		11.6		....		13.4		13.7				13.5636839867		12.2288277944

		36258.96927083333		0.9692708333333333				9.3		11.9		12.9		10.9		11.2		....		12.7		13.0				12.8732409477		11.6764736176

		36259.1359375		0.1359375				8.2		10.5		11.8		10.5		10.7		....		11.8		12.1				11.9273347855		10.9860305786

		36259.30260416667		0.3026041666666667				11.3		11.8		11.8		10.5		10.8		....		11.8		11.7				11.7547240257		11.0320599874

		36259.46927083333		0.46927083333333336				15.8		13.6		12.6		10.8		11.2		....		12.2		12.0				12.0999450684		11.5383847555

		36259.6359375		0.6359375				19.6		15.3		14.2		11.5		12.2		....		13.6		13.1				13.3220291138		12.6088161469

		36259.80260416667		0.8026041666666667				12.3		14.3		13.6		11.5		12.0		....		13.3		13.5				13.4117865562		12.3669166565

		36259.96927083333		0.9692708333333333				5.9		10.3		11.9		10.8		10.9		....		12.0		12.5				12.2725563049		11.2161782583

		36260.1359375		0.1359375				4.9		8.8		10.7		10.2		10.2		....		11.1		11.5				11.2714138031		10.387646993

		36260.30260416667		0.3026041666666667				8.4		9.5		10.4		10.1		10.1		....		10.7		10.7				10.6845374107		10.2035284042

		36260.46927083333		0.46927083333333336				16.8		13.1		12.2		10.7		10.9		....		11.9		11.4				11.6304440498		11.2622079849

		36260.6359375		0.6359375				15.8		13.8		12.9		10.9		11.2		....		12.5		12.2				12.3208870888		11.6764736176

		36260.80260416667		0.8026041666666667				10.5		12.0		12.5		10.9		11.2		....		12.3		12.5				12.4244532585		11.5383850733

		36260.96927083333		0.9692708333333333				4.3		8.4		11.1		10.4		10.4		....		11.4		11.8				11.582113266		10.6177943548

		36261.1359375		0.1359375				0.8		5.3		9.4		9.6		9.3		....		10.0		10.5				10.2357492447		9.4210265477

		36261.30260416667		0.3026041666666667				2.6		5.5		8.6		9.1		8.8		....		9.1		9.5				9.3036513329		8.8416083654

		36261.46927083333		0.46927083333333336				20.1		11.6		11.4		9.8		9.7		....		11.2		10.2				10.6983456612		10.2955878576

		36261.6359375		0.6359375				18.0		12.4		13.1		10.5		10.5		....		12.6		12.3				12.4244532585		11.4002962112

		36261.80260416667		0.8026041666666667				10.2		11.4		12.2		10.4		10.5		....		12.2		12.5				12.3416004181		11.0320599874

		36261.96927083333		0.9692708333333333				7.7		9.2		10.9		10.0		10.0		....		11.1		11.4				11.2507004738		10.2955878576

		36262.1359375		0.1359375				7.6		8.6		10.2		9.8		9.7		....		10.5		10.7				10.629301548		9.9273516337

		36262.30260416667		0.3026041666666667				6.2		7.9		9.8		9.7		9.6		....		10.1		10.2				10.1667046547		9.6972039541

		36262.46927083333		0.46927083333333336				13.8		9.6		11.2		10.0		9.8		....		11.1		10.7				10.8916702271		10.3416172663

		36262.6359375		0.6359375				18.4		12.6		13.7		10.5		10.7		....		12.9		12.3				12.5970640182		11.6304438909

		36262.80260416667		0.8026041666666667				7.6		8.2		12.6		10.4		10.5		....		12.3		12.7				12.5280194283		11.1701485316

		36262.96927083333		0.9692708333333333				4.9		6.1		11.1		9.8		9.8		....		11.2		11.6				11.3887887001		10.2495584488

		36263.1359375		0.1359375				4.7		5.6		10.2		9.6		9.4		....		10.5		10.8				10.6500148773		9.7432333628

		36263.30260416667		0.3026041666666667				3.7		5.2		9.4		9.3		9.0		....		9.8		10.1				9.9595723152		9.2369082769

		36263.46927083333		0.46927083333333336				11.8		7.1		10.8		9.4		9.3		....		10.7		10.4				10.511926651		9.8352921804

		36263.6359375		0.6359375				6.4		4.8		11.1		9.4		9.3		....		10.9		10.8				10.8916702271		9.9273513158

		36263.80260416667		0.8026041666666667				0.4		2.6		9.1		8.5		8.3		....		9.4		10.0				9.7317256927		8.6315046946

		36263.96927083333		0.9692708333333333				0.4		1.5		8.3		8.2		7.7		....		8.7		9.0				8.8213024139		8.0596763293

		36264.1359375		0.1359375				-1.5		-0.2		7.3		7.7		7.3		....		7.8		8.2				8.0491709709		7.4643820127

		36264.30260416667		0.3026041666666667				-2.3		-0.3		6.3		7.2		6.7		....		7.0		7.3				7.1562297344		6.7290188471

		36264.46927083333		0.46927083333333336				18.4		6.4		9.0		7.5		7.2		....		8.9		7.9				8.3905894756		7.9201461474

		36264.6359375		0.6359375				14.8		7.6		11.4		8.2		8.1		....		11.1		10.7				10.8709568977		9.1928904851

		36264.80260416667		0.8026041666666667				2.6		4.3		9.6		8.0		7.8		....		10.0		10.5				10.2357492447		8.4544372559

		36264.96927083333		0.9692708333333333				-3.5		-0.7		7.6		7.2		6.9		....		8.3		8.9				8.5639252663		7.2542783419

		36265.1359375		0.1359375				-2.9		-1.5		6.5		6.6		6.2		....		7.2		7.5				7.3768389225		6.4138630231

		36265.30260416667		0.3026041666666667				-1.3		-0.0		5.7		6.2		5.6		....		6.5		6.7				6.5784444809		5.853586038

		36265.46927083333		0.46927083333333336				12.9		6.9		8.0		6.7		6.4		....		8.0		7.3				7.6027004719		7.0091571808

		36265.6359375		0.6359375				14.4		8.6		10.4		7.5		7.5		....		9.8		9.3				9.5729241371		8.4854933421

		36265.80260416667		0.8026041666666667				7.3		7.8		9.6		7.6		7.5		....		9.6		9.8				9.697204113		8.2443335851

		36265.96927083333		0.9692708333333333				2.8		4.8		8.5		7.4		7.2		....		8.8		9.1				8.963039875		7.7095033328

		36266.1359375		0.1359375				-0.2		2.0		7.4		7.0		6.7		....		8.0		8.3				8.1122021675		7.0441745122

		36266.30260416667		0.3026041666666667				3.6		3.3		7.1		6.8		6.6		....		7.5		7.6				7.5606796741		6.8340706825

		36266.46927083333		0.46927083333333336				19.6		8.8		9.7		7.6		7.6		....		9.3		8.5				8.9076738358		8.3253803253

		36266.6359375		0.6359375				11.8		8.8		11.1		8.2		8.4		....		10.7		10.3				10.4774045944		9.205883344

		36266.80260416667		0.8026041666666667				4.9		6.7		10.1		8.1		8.2		....		10.2		10.6				10.4221692085		8.7786245346

		36266.96927083333		0.9692708333333333				-0.3		3.7		8.2		7.3		7.2		....		8.6		9.1				8.8510837555		7.569434007

		36267.1359375		0.1359375				-1.9		0.5		7.0		6.9		6.6		....		7.6		8.0				7.8390672207		6.8340706825

		36267.30260416667		0.3026041666666667				-0.2		0.9		6.3		6.4		6.1		....		6.8		7.0				6.9198629856		6.2387765249

		36267.46927083333		0.46927083333333336				11.0		8.1		8.3		6.9		6.8		....		8.3		7.7				7.9966452122		7.3243128459

		36267.6359375		0.6359375				11.5		8.7		9.4		7.4		7.5		....		9.3		8.8				9.0232310295		8.1282691956

		36267.80260416667		0.8026041666666667				7.1		7.9		9.1		7.5		7.5		....		9.3		9.5				9.372695446		8.0712277095

		36267.96927083333		0.9692708333333333				-0.4		3.5		7.6		7.0		6.9		....		8.2		8.6				8.3643269539		7.184243679

		36268.1359375		0.1359375				0.9		2.6		7.0		6.7		6.5		....		7.5		7.7				7.6289634705		6.7290188471

		36268.30260416667		0.3026041666666667				2.2		3.0		6.6		6.4		6.2		....		7.0		7.1				7.0616831779		6.3788456917

		36268.46927083333		0.46927083333333336				11.4		7.5		8.3		7.0		6.9		....		8.3		7.8				8.0334134102		7.3943475087

		36268.6359375		0.6359375				8.7		7.0		9.1		7.3		7.4		....		9.1		8.9				9.0014600754		7.9661757151

		36268.80260416667		0.8026041666666667				3.4		5.4		8.5		7.2		7.2		....		8.8		8.9				8.8633232117		7.6394688288

		36268.96927083333		0.9692708333333333				-0.6		1.4		7.1		6.6		6.5		....		7.6		8.0				7.8390672207		6.7290188471

		36269.1359375		0.1359375				-1.9		-0.1		6.1		6.1		5.9		....		6.7		7.1				6.8778424263		5.9936555227

		36269.30260416667		0.3026041666666667				1.0		2.0		5.7		5.7		5.4		....		6.3		6.4				6.3263196945		5.6434823672

		36269.46927083333		0.46927083333333336				16.5		8.8		8.5		6.7		6.6		....		8.3		7.4				7.8233094215		7.2542785009

		36269.6359375		0.6359375				15.7		9.8		10.4		7.3		7.5		....		10.0		9.6				9.7731523514		8.4154586792

		36269.80260416667		0.8026041666666667				5.8		7.6		9.6		7.5		7.6		....		9.8		10.1				9.9733810425		8.2443335851

		36269.96927083333		0.9692708333333333				-1.0		3.8		7.7		6.8		6.7		....		8.3		8.8				8.5166521072		7.0791918437

		36270.1359375		0.1359375				2.7		5.3		7.2		6.7		6.6		....		7.7		7.8				7.7707836628		6.8340708415

		36270.30260416667		0.3026041666666667				6.5		7.4		7.3		6.8		6.8		....		7.6		7.6				7.6394686699		6.9741396904

		36270.46927083333		0.46927083333333336				9.1		8.5		8.1		7.1		7.2		....		8.3		8.1				8.1647281647		7.4643821716

		36270.6359375		0.6359375				8.7		9.2		8.4		7.3		7.4		....		8.4		8.4				8.3643269539		7.7095031738

		36270.80260416667		0.8026041666666667				9.1		10.0		8.5		7.6		7.6		....		8.6		8.5				8.558672905		7.9196071625

		36270.96927083333		0.9692708333333333				9.9		11.2		8.7		8.0		8.0		....		8.8		8.7				8.7687764168		8.1997451782

		36271.1359375		0.1359375				6.4		8.9		8.2		7.8		7.8		....		8.5		8.6				8.558672905		7.954624176

		36271.30260416667		0.3026041666666667				7.6		9.4		8.0		7.8		7.8		....		8.3		8.3				8.269780159		7.8845895131

		36271.46927083333		0.46927083333333336				15.6		13.2		10.1		8.4		8.6		....		9.7		9.0				9.3657913208		9.0237458547

		36271.6359375		0.6359375				17.2		14.8		11.8		8.9		9.3		....		11.2		10.8				10.9952363968		9.9838539759

		36271.80260416667		0.8026041666666667				11.9		12.8		11.2		8.8		9.1		....		10.9		11.2				11.0504722595		9.7186889648

		36271.96927083333		0.9692708333333333				9.4		10.7		10.4		8.8		9.0		....		10.4		10.6				10.4912133217		9.3964821498

		36272.1359375		0.1359375				8.0		9.8		9.7		8.7		8.9		....		9.8		10.0				9.9388589859		9.0957606634

		36272.30260416667		0.3026041666666667				9.2		10.0		9.4		8.6		8.8		....		9.6		9.6				9.5798287392		8.9336671829

		36272.46927083333		0.46927083333333336				19.2		13.1		11.2		9.0		9.3		....		10.8		10.3				10.5464487076		9.8352921804

		36272.6359375		0.6359375				14.5		13.9		13.3		9.7		10.2		....		12.6		12.1				12.3416004181		11.0780897141

		36272.80260416667		0.8026041666666667				10.8		12.5		12.5		9.7		10.2		....		12.3		12.6				12.4658799171		10.8019126256

		36272.96927083333		0.9692708333333333				5.5		8.6		10.8		9.1		9.4		....		11.1		11.5				11.3059358597		9.7892627716

		36273.1359375		0.1359375				4.1		6.6		9.7		8.8		9.0		....		10.1		10.5				10.3047933578		9.1663344701

		36273.30260416667		0.3026041666666667				7.4		7.7		9.1		8.6		8.7		....		9.6		9.7				9.6143507957		8.8065910339

		36273.46927083333		0.46927083333333336				19.1		13.2		11.6		9.3		9.6		....		11.2		10.5				10.8709564209		10.1574989955

		36273.6359375		0.6359375				19.0		14.2		13.4		10.1		10.5		....		12.9		12.4				12.6522994041		11.3542664846

		36273.80260416667		0.8026041666666667				10.8		11.7		12.7		10.0		10.4		....		12.5		12.7				12.583255291		11.0320599874

		36273.96927083333		0.9692708333333333				9.1		10.2		11.9		9.7		10.1		....		11.8		12.0				11.892812252		10.5717646281

		36274.1359375		0.1359375				8.2		9.6		11.2		9.6		9.8		....		11.4		11.5				11.4440245628		10.2035287221

		36274.30260416667		0.3026041666666667				9.3		9.6		10.7		9.3		9.6		....		10.8		10.8				10.8226256371		9.8352924983

		36274.46927083333		0.46927083333333336				19.7		14.0		12.9		10.0		10.4		....		12.5		11.7				12.0999455452		11.0780897141

		36274.6359375		0.6359375				16.0		14.2		13.7		10.4		10.9		....		13.4		13.2				13.3220291138		11.6764736176

		36274.80260416667		0.8026041666666667				10.6		11.9		13.0		10.4		10.8		....		12.9		13.1				12.9768075943		11.4002962112

		36274.96927083333		0.9692708333333333				6.3		8.9		11.5		9.8		10.0		....		11.8		12.2				11.961856842		10.4336764018

		36275.1359375		0.1359375				7.3		7.6		10.9		9.6		9.7		....		11.2		11.4				11.3197445869		10.0654401779

		36275.30260416667		0.3026041666666667				8.8		7.3		10.7		9.4		9.6		....		10.8		10.9				10.8571476936		9.881321907

		36275.46927083333		0.46927083333333336				23.8		13.7		13.6		10.2		10.5		....		12.9		11.8				12.3554091454		11.4463259379

		36275.6359375		0.6359375				21.0		15.7		16.1		11.1		11.5		....		15.1		14.3				14.6644225121		12.9007438024

		36275.80260416667		0.8026041666666667				11.5		12.6		14.5		10.8		11.4		....		14.2		14.5				14.3313398361		12.222521464

		36275.96927083333		0.9692708333333333				7.5		9.8		12.9		10.2		10.7		....		12.9		13.3				13.0665655136		11.2622079849

		36276.1359375		0.1359375				8.1		10.5		12.2		10.1		10.4		....		12.2		12.5				12.327791214		10.8939714432

		36276.30260416667		0.3026041666666667				10.1		10.5		11.8		10.0		10.2		....		11.8		11.9				11.8237681389		10.6638240814

		36276.46927083333		0.46927083333333336				21.4		14.7		13.7		10.7		11.1		....		13.3		12.5				12.9077634811		11.8145621618

		36276.6359375		0.6359375				18.4		14.1		15.1		11.2		11.6		....		14.5		14.3				14.4123601913		12.6327133179

		36276.80260416667		0.8026041666666667				11.1		10.1		14.0		10.9		11.5		....		14.0		14.4				14.1816515923		12.1367689768

		36276.96927083333		0.9692708333333333				9.5		9.9		13.0		10.7		11.1		....		13.1		13.5				13.3220295906		11.5844144821

		36277.1359375		0.1359375				7.8		9.5		12.0		10.4		10.7		....		12.5		12.7				12.583255291		11.0320603053

		36277.30260416667		0.3026041666666667				9.6		10.5		11.6		10.2		10.4		....		12.0		12.1				12.0792322159		10.755882899
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		8.2925		16.2225		2.1451864721		5.24679823

		5.84		12.68		0.5863446086		4.1736634587

		10.6925		20.9		4.9314729037		9.0703583171
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Sheet18

		Anova: Two-Factor With Replication

		SUMMARY		WEEK 1		WEEK 2		WEEK 3		WEEK 4		WEEK 5		WEEK 6		WEEK 7		WEEK 8		WEEK 9		Total

		0

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		1784		2028		1989		1877		2195		2131		2111		1930		2277		18322

		Average		5.9466666667		6.76		6.63		6.2566666667		7.3166666667		7.1033333333		7.0366666667		6.4333333333		7.59		6.7859259259

		Variance		4.4720624303		4.0960535117		3.7455852843		5.2683500557		5.0532329989		4.6949721293		5.4334336678		5.2564102564		7.032006689		5.238334637

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2455		2687		2991		3010		3633		4224		4575		5249		7257		36081

		Average		8.1833333333		8.9566666667		9.97		10.0333333333		12.11		14.08		15.25		17.4966666667		24.19		13.3633333333

		Variance		6.8525641026		6.7038015608		8.2365551839		8.8684503902		13.409264214		11.8865551839		15.2316053512		14.4849386845		27.2045819398		35.7134383105

		0

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2045		2233		2208		2541		2589		2169		2300		2165		2834		21084

		Average		6.8166666667		7.4433333333		7.36		8.47		8.63		7.23		7.6666666667		7.2166666667		9.4466666667		7.8088888889

		Variance		4.9863433668		4.8629988852		4.2713043478		10.3502675585		41.832541806		4.1375585284		6.6443701226		7.1669453735		8.5289186176		10.9253007287

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2699		3085		3487		3521		4160		4817		5255		5325		7629		39978

		Average		8.9966666667		10.2833333333		11.6233333333		11.7366666667		13.8666666667		16.0566666667		17.5166666667		17.75		25.43		14.8066666667

		Variance		9.2675473802		7.6953734671		7.8409253066		10.2882831661		17.0791527313		13.3044704571		18.8057413601		14.0008361204		24.9014381271		36.4420452019

		0

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2078		2094		1976		2301		2219		2157		2172		2038		2300		19335

		Average		6.9266666667		6.98		6.5866666667		7.67		7.3966666667		7.19		7.24		6.7933333333		7.6666666667		7.1611111111

		Variance		6.3491192865		5.0163210702		4.5108584169		9.3188294314		5.223400223		3.3985618729		4.7917056856		6.7330657748		5.7413600892		5.7847042114

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2617		2412		2792		2935		3339		3604		3968		4326		6073		32066

		Average		8.7233333333		8.04		9.3066666667		9.7833333333		11.13		12.0133333333		13.2266666667		14.42		20.2433333333		11.8762962963

		Variance		9.0101560758		5.3763210702		6.3738684504		6.7522296544		8.8626421405		7.4245707915		10.7645039019		12.5855518395		17.7031326644		22.1291896862

		0

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2037		2079		2264		2537		2341		2422		2406		2098		2419		20603

		Average		6.79		6.93		7.5466666667		8.4566666667		7.8033333333		8.0733333333		8.02		6.9933333333		8.0633333333		7.6307407407

		Variance		4.3871906355		3.851270903		3.6332664437		6.8844035674		6.2989855072		4.3758751394		6.3875585284		5.7257079153		6.5411259755		5.644627091

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2613		2526		3281		3280		3923		4547		4741		5501		6673		37085

		Average		8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		13.7351851852

		Variance		7.2233110368		6.6390635452		10.3538350056		52.5105908584		13.94393534		13.6442697882		16.4394537347		17.6956410256		21.1278818283		36.5163606548

		Total

		Count		2400		2400		2400		2400		2400		2400		2400		2400		2400

		Sum		18328		19144		20988		22002		24399		26071		27528		28632		37462

		Average		7.6366666667		7.9766666667		8.745		9.1675		10.16625		10.8629166667		11.47		11.93		15.6091666667

		Variance		7.7036987634		6.8064582465		9.5281117132		16.5605106294		20.25038193		21.052063186		27.6172738641		37.3481617341		72.0622752536

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Sample		214481.050185185		7		30640.1500264551		3074.7124157881		0		2.0100152653

		Columns		116775.941759259		8		14596.9927199074		1464.7955284265		0		1.9388437522

		Interaction		96198.4589814809		56		1717.8296246693		172.3827093085		0		1.3304237712

		Within		214531.006666667		21528		9.9652084108

		Total		641986.457592593		21599
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Sheet26

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		6.62		8.6533333333

		Variance		0.205		0.1156296296

		Observations		4		4

		Pearson Correlation		0.8986867856

		Hypothesized Mean Difference		0

		df		3

		t Stat		-19.4083223441

		P(T<=t) one-tail		0.0001493969

		t Critical one-tail		2.3533630156

		P(T<=t) two-tail		0.0002987939

		t Critical two-tail		3.1824492908
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		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		6.62		8.6533333333

		Variance		0.205		0.1156296296

		Observations		4		4

		Pearson Correlation		0.8986867856

		Hypothesized Mean Difference		0

		df		3

		t Stat		-19.4083223441

		P(T<=t) one-tail		0.0001493969

		t Critical one-tail		4.5407068683

		P(T<=t) two-tail		0.0002987939

		t Critical two-tail		5.8408477344
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		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		8.1906354515		6.8160535117

		Variance		6.8595093264		5.0029628965

		Observations		299		299

		Pearson Correlation		0.02261805

		Hypothesized Mean Difference		0

		df		298

		t Stat		6.979503846

		P(T<=t) one-tail		0

		t Critical one-tail		2.3389293347

		P(T<=t) two-tail		0

		t Critical two-tail		2.5924236979
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		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		19.3872222222		7.8733333333

		Variance		152.1782824916		5.5586747475

		Observations		12		12

		Pearson Correlation		0.9389985417

		Hypothesized Mean Difference		0

		df		11

		t Stat		3.92779657

		P(T<=t) one-tail		0.001180497

		t Critical one-tail		2.7180794859

		P(T<=t) two-tail		0.0023609941

		t Critical two-tail		3.1058152672





Sheet30

		t-Test: Two-Sample Assuming Equal Variances

				Variable 1		Variable 2

		Mean		2.2405113381		2.8378297391

		Variance		0.0383838318		0.0468226943

		Observations		4		4

		Pooled Variance		0.042603263

		Hypothesized Mean Difference		0

		df		6

		t Stat		-4.0926015077

		P(T<=t) one-tail		0.0032052388

		t Critical one-tail		1.9431809051

		P(T<=t) two-tail		0.0064104776

		t Critical two-tail		2.4469136406





Sheet31

		t-Test: Two-Sample Assuming Equal Variances

				Variable 1		Variable 2

		Mean		2.2405113381		2.8378297391

		Variance		0.0383838318		0.0468226943

		Observations		4		4

		Pooled Variance		0.042603263

		Hypothesized Mean Difference		0

		df		6

		t Stat		-4.0926015077

		P(T<=t) one-tail		0.0032052388

		t Critical one-tail		3.1426679925

		P(T<=t) two-tail		0.0064104776

		t Critical two-tail		3.7074278225





Sheet1

		plots		treatment		WEEK 1		WEEK 2		WEEK 3		WEEK 4		WEEK 5		WEEK 6		WEEK 7		WEEK 8		WEEK 9		WEEK 10		WEEK 11		WEEK 12

		DRY 1		0		4		5		10		5		9		12		11		17		6		8		7		21										averages		1		2		3		4		5		6		7		8		9		10		11		12				5.95		1

		1		0		5		6		8		7		12		18		8		14		8		13		9		11										dry 1		5.95		6.76		6.63		6.26		7.32		7.10		7.04		6.43		7.59		8.98		10.04		14.38				8.18		1				5.9466666667		6.76		6.63		6.2566666667		7.3166666667		7.1033333333		7.0366666667		6.4333333333		7.59		8.9833333333		10.0433333333		14.38								d		5.95		6.76		6.63		6.26		7.32		7.10		7.04		6.43		7.59		8.98		10.04		14.38

		1		0		3		8		10		7		9		11		7		11		6		9		10		22										wet 1		8.18		8.96		9.97		10.03		12.11		14.08		15.25		17.50		24.19		29.83		35.29		47.25				6.82		1				6.8166666667		7.4433333333		7.36		8.47		8.63		7.23		7.6666666667		7.2166666667		9.4466666667		7.6933333333		11.11		14.6								w		8.18		8.96		9.97		10.03		12.11		14.08		15.25		17.50		24.19		29.83		35.29		47.25

		1		0		4		7		9		4		11		10		8		11		4		13		6		11										dry 2		6.82		7.44		7.36		8.47		8.63		7.23		7.67		7.22		9.45		7.69		11.11		14.60				9.00		1				6.9266666667		6.98		6.5866666667		7.67		7.3966666667		7.19		7.24		6.7933333333		7.6666666667		7.1366666667		9.91		13.4266666667								d		6.82		7.44		7.36		8.47		8.63		7.23		7.67		7.22		9.45		7.69		11.11		14.60

		1		0		8		10		7		6		6		12		5		4		5		13		11		7										wet 2		9.00		10.28		11.62		11.74		13.87		16.06		17.52		17.75		25.43		31.50		38.59		56.13				6.93		1				6.79		6.93		7.5466666667		8.4566666667		7.8033333333		8.0733333333		8.02		6.9933333333		8.0633333333		7.9765100671		10.7966666667		13.9766666667								w		9.00		10.28		11.62		11.74		13.87		16.06		17.52		17.75		25.43		31.50		38.59		56.13

		1		0		5		5		7		9		6		7		12		7		9		6		8		13										dry 3		6.93		6.98		6.59		7.67		7.40		7.19		7.24		6.79		7.67		7.14		9.91		13.43				8.72		1																																		d		6.93		6.98		6.59		7.67		7.40		7.19		7.24		6.79		7.67		7.14		9.91		13.43

		1		0		3		8		6		9		6		8		11		7		8		11		11		13										wet 3		8.72		8.04		9.31		9.78		11.13		12.01		13.23		14.42		20.24		25.65		33.85		47.17				6.79		1				8.1833333333		8.9566666667		9.97		10.0333333333		12.11		14.08		15.25		17.4966666667		24.19		29.83		35.2933333333		47.2533333333								w		8.72		8.04		9.31		9.78		11.13		12.01		13.23		14.42		20.24		25.65		33.85		47.17

		1		0		7		5		7		7		8		9		12		6		5		7		8		15										dry 4		6.79		6.93		7.55		8.46		7.80		8.07		8.02		6.99		8.06		7.98		10.80		13.98				8.71		1				8.9966666667		10.2833333333		11.6233333333		11.7366666667		13.8666666667		16.0566666667		17.5166666667		17.75		25.43		31.5		38.5866666667		56.13								d		6.79		6.93		7.55		8.46		7.80		8.07		8.02		6.99		8.06		7.98		10.80		13.98

		1		0		8		8		6		6		9		9		13		8		7		10		8		7										wet 4		8.71		8.42		10.94		10.93		13.08		15.16		15.80		18.34		22.24		27.90		34.77		50.64				6.76		2				8.7233333333		8.04		9.3066666667		9.7833333333		11.13		12.0133333333		13.2266666667		14.42		20.2433333333		25.6533333333		33.8466666667		47.1666666667								w		8.71		8.42		10.94		10.93		13.08		15.16		15.80		18.34		22.24		27.90		34.77		50.64

		1		0		8		8		7		7		10		11		14		7		7		8		8		17																																						8.96		2				8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		27.8966666667		34.77		50.6366666667

		1		0		6		7		8		3		11		9		7		6		4		5		7		19																																						7.44		2

		1		0		7		5		12		6		8		6		8		8		7		6		6		13																																						10.28		2

		1		0		6		6		6		3		8		8		10		6		7		6		12		13										stand.dev.		1		2		3		4		5		6		7		8		9		10		11		12				6.98		2																																		1		5.95

		1		0		5		5		7		6		7		10		10		6		12		6		6		11										dry 1		2.11		2.02		1.94		2.30		2.25		2.17		2.33		2.29		2.65		2.60		2.96		4.54				8.04		2																																		1		6.82

		1		0		6		7		6		4		5		6		5		9		9		7		8		10										wet 1		2.62		2.59		2.87		2.98		3.66		3.45		3.90		3.81		5.22		4.71		5.12		6.79				6.93		2																														d				1		6.93

		1		0		4		5		6		4		13		9		5		9		5		7		9		11										dry 2		2.23		2.21		2.07		3.22		6.47		2.03		2.58		2.68		2.92		2.41		2.63		3.89				8.42		2																														w				1		6.79

		1		0		5		5		8		5		9		8		6		6		5		8		12		8										wet 2		3.04		2.77		2.80		3.21		4.13		3.65		4.34		3.74		4.99		5.32		5.44		7.15				6.63		3																														d				2		6.76

		1		0		7		12		8		5		9		11		8		13		7		8		11		13										dry 3		2.52		2.24		2.12		3.05		2.29		1.84		2.19		2.59		2.40		2.19		2.70		3.18				9.97		3																														w				2		7.44

		1		0		6		7		5		8		7		8		6		10		8		6		7		20										wet 3		3.00		2.32		2.52		2.60		2.98		2.72		3.28		3.55		4.21		4.64		5.05		6.98				7.36		3																														d				2		6.98

		1		0		5		7		4		6		10		12		6		11		8		9		7		16										dry 4		2.09		1.96		1.91		2.62		2.51		2.09		2.53		2.39		2.56		2.58		2.83		3.61				11.6233333333		3																														w				2		6.93

		1		0		6		7		7		6		12		10		7		13		8		12		8		11										wet 4		2.69		2.58		3.22		7.25		3.73		3.69		4.05		4.21		4.60		4.72		5.59		5.84				6.5866666667		3																														d				3		6.63

		1		0		12		7		8		12		4		11		4		8		6		7		8		10																																						9.3066666667		3																														w				3		7.36

		1		0		6		7		8		9		5		6		5		8		7		10		10		15																																						7.5466666667		3																																		3		6.59

		1		0		6		14		9		6		5		6		7		8		8		10		13		11														d																								10.9366666667		3																																		3		7.55

		1		0		4		4		3		5		5		3		4		6		8		14		11		11										8.1833333333		1		5.9466666667		1		5.9466666667																				6.2566666667		4																																		4		6.26

		1		0		5		5		4		6		6		4		4		4		7		6		5		7										8.9966666667		1		6.76		1		6.8166666667																				10.0333333333		4																																		4		8.47

		1		0		4		7		6		4		9		5		8		7		8		6		7		13										8.7233333333		1		6.63		1		6.9266666667																				8.47		4																																		4		7.67

		1		0		5		5		5		2		9		8		6		6		9		10		7		9										8.71		1		6.2566666667		1		6.79																				11.7366666667		4																																		4		8.46

		1		0		9		6		5		4		7		7		10		8		7		10		7		10										8.9566666667		2		7.3166666667		2		6.76																				7.67		4																																		5		7.32

		1		0		7		7		7		4		9		6		12		13		8		9		5		12										10.2833333333		2		7.1033333333		2		10.2833333333																				9.7833333333		4																																		5		8.63
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		0		0		2.7740536165		2.7740536165		2.2052208246		2.2052208246

		0		0		2.8001652284		2.8001652284		2.066713417		2.066713417

		0		0		3.2075353725		3.2075353725		3.2171831714		3.2171831714

		0		0		4.1326931572		4.1326931572		6.4678081145		6.4678081145

		0		0		3.6475293634		3.6475293634		2.0340989476		2.0340989476

		0		0		4.3365587002		4.3365587002		2.5776675741		2.5776675741

		0		0		3.7417691164		3.7417691164		2.6771151214		2.6771151214

		0		0		4.9901340791		4.9901340791		2.9204312383		2.9204312383

		0		0		5.3164098833		5.3164098833		2.4135810463		2.4135810463

		0		0		5.436390041		5.436390041		2.6320446164		2.6320446164

		0		0		7.1453916669		7.1453916669		3.8863451892		3.8863451892



&A

Page &P

dry 2

wet 2

Time/ weeks

Height/ cm

Plot 2. Both Treatments

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0		0		3.001692202		3.001692202		2.5197458774		2.5197458774

		0		0		2.3186895157		2.3186895157		2.2397145064		2.2397145064

		0		0		2.5246521444		2.5246521444		2.1238781549		2.1238781549

		0		0		2.5985052731		2.5985052731		3.0526757822		3.0526757822

		0		0		2.9770190024		2.9770190024		2.2854759292		2.2854759292

		0		0		2.7248065604		2.7248065604		1.8435188833		1.8435188833

		0		0		3.2809303409		3.2809303409		2.188996502		2.188996502

		0		0		3.547612132		3.547612132		2.5948151716		2.5948151716

		0		0		4.2075090807		4.2075090807		2.3961135385		2.3961135385

		0		0		4.6445374347		4.6445374347		2.1925662387		2.1925662387

		0		0		5.048575635		5.048575635		2.7017707559		2.7017707559

		0		0		6.9762297478		6.9762297478		3.1809354058		3.1809354058
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Sheet4

		0		0		2.687621818		2.687621818		2.0945621584		2.0945621584

		0		0		2.5766380315		2.5766380315		1.9624655164		1.9624655164

		0		0		3.2177375601		3.2177375601		1.9061129147		1.9061129147

		0		0		7.2464191749		7.2464191749		2.6238146976		2.6238146976

		0		0		3.7341579158		3.7341579158		2.5097779797		2.5097779797

		0		0		3.6938150723		3.6938150723		2.0918592542		2.0918592542

		0		0		4.0545596228		4.0545596228		2.5273619702		2.5273619702

		0		0		4.2066187165		4.2066187165		2.3928451507		2.3928451507

		0		0		4.5965075686		4.5965075686		2.5575625067		2.5575625067

		0		0		4.7244460193		4.7244460193		2.5825336465		2.5825336465

		0		0		5.5857948117		5.5857948117		2.832324563		2.832324563

		0		0		5.8382307838		5.8382307838		3.6054755213		3.6054755213
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Sheet19

		0		0		2.114725143		2.114725143		2.6177402664		2.6177402664

		0		0		2.0238709227		2.0238709227		2.5891700525		2.5891700525

		0		0		1.9353514627		1.9353514627		2.8699399269		2.8699399269

		0		0		2.295288665		2.295288665		2.977994357		2.977994357

		0		0		2.2479397231		2.2479397231		3.6618662201		3.6618662201

		0		0		2.1667884367		2.1667884367		3.4476883827		3.4476883827

		0		0		2.3309726871		2.3309726871		3.9027689339		3.9027689339

		0		0		2.2926862534		2.2926862534		3.8059083915		3.8059083915

		0		0		2.6517931083		2.6517931083		5.2158011791		5.2158011791

		0		0		2.5972178752		2.5972178752		4.7140046102		4.7140046102

		0		0		2.9637930291		2.9637930291		5.1239442723		5.1239442723

		0		0		4.5355083641		4.5355083641		6.7903991506		6.7903991506
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Sheet20

		0		0		2.2330121735		2.2330121735		3.0442646699		3.0442646699

		0		0		2.2052208246		2.2052208246		2.7740536165		2.7740536165

		0		0		2.066713417		2.066713417		2.8001652284		2.8001652284

		0		0		3.2171831714		3.2171831714		3.2075353725		3.2075353725

		0		0		6.4678081145		6.4678081145		4.1326931572		4.1326931572

		0		0		2.0340989476		2.0340989476		3.6475293634		3.6475293634

		0		0		2.5776675741		2.5776675741		4.3365587002		4.3365587002

		0		0		2.6771151214		2.6771151214		3.7417691164		3.7417691164

		0		0		2.9204312383		2.9204312383		4.9901340791		4.9901340791

		0		0		2.4135810463		2.4135810463		5.3164098833		5.3164098833

		0		0		2.6320446164		2.6320446164		5.436390041		5.436390041

		0		0		3.8863451892		3.8863451892		7.1453916669		7.1453916669



&A

Page &P

dry 2

wet 2

Time/ weeks

Height/ cm

Plot 2. Both Treatments

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet21

		0		0		2.5197458774		2.5197458774		3.001692202		3.001692202

		0		0		2.2397145064		2.2397145064		2.3186895157		2.3186895157

		0		0		2.1238781549		2.1238781549		2.5246521444		2.5246521444

		0		0		3.0526757822		3.0526757822		2.5985052731		2.5985052731

		0		0		2.2854759292		2.2854759292		2.9770190024		2.9770190024

		0		0		1.8435188833		1.8435188833		2.7248065604		2.7248065604

		0		0		2.188996502		2.188996502		3.2809303409		3.2809303409

		0		0		2.5948151716		2.5948151716		3.547612132		3.547612132

		0		0		2.3961135385		2.3961135385		4.2075090807		4.2075090807

		0		0		2.1925662387		2.1925662387		4.6445374347		4.6445374347

		0		0		2.7017707559		2.7017707559		5.048575635		5.048575635

		0		0		3.1809354058		3.1809354058		6.9762297478		6.9762297478
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Sheet22

		0		0		2.0945621584		2.0945621584		2.687621818		2.687621818

		0		0		1.9624655164		1.9624655164		2.5766380315		2.5766380315

		0		0		1.9061129147		1.9061129147		3.2177375601		3.2177375601

		0		0		2.6238146976		2.6238146976		7.2464191749		7.2464191749

		0		0		2.5097779797		2.5097779797		3.7341579158		3.7341579158

		0		0		2.0918592542		2.0918592542		3.6938150723		3.6938150723

		0		0		2.5273619702		2.5273619702		4.0545596228		4.0545596228

		0		0		2.3928451507		2.3928451507		4.2066187165		4.2066187165

		0		0		2.5575625067		2.5575625067		4.5965075686		4.5965075686

		0		0		2.5825336465		2.5825336465		4.7244460193		4.7244460193

		0		0		2.832324563		2.832324563		5.5857948117		5.5857948117

		0		0		3.6054755213		3.6054755213		5.8382307838		5.8382307838
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Sheet23

		plots		treatment		WEEK 1		WEEK 2		WEEK 3		WEEK 4		WEEK 5		WEEK 6		WEEK 7		WEEK 8		WEEK 9		WEEK 10		WEEK 11		WEEK 12				dry mean		1		2		3		4		5		6		7		8		9		10		11		12

		unwat1		0		4		5		10		5		9		12		11		17		6		8		7		21				1		5.5		6.49		6.58		5.56		6.64		7.24		7.01		6.53		7.2		8.37		8.52		12.36								wet weight		site		plots		week				dry weight		treatment		plot		week				wet weight		dry weight		treatment		plot		week		wet weight				1		2		3		4

		1		0		5		6		8		7		12		18		8		14		8		13		9		11				1		6.45		6.95		6.44		6.28		7.07		6.96		7.37		6.63		9.11		9.97		11.37		17.27								21.2		1		1		1				13.1		1		1		1				21.2		13.1		1		1		1				dry 1		21.2		6.4		8.4		4.4

		1		0		3		8		10		7		9		11		7		11		6		9		10		22				1		5.89		6.84		6.87		6.93		8.24		7.11		6.73		6.14		6.46		8.61		10.24		13.51								39.5		1		2		1				17.4		1		2		1				39.5		17.4		1		2		1				wet 1		355.2		35.3		15.9		11.9

		1		0		4		7		9		4		11		10		8		11		4		13		6		11				2		6.92		7.73		6.86		8.95		7.77		7.42		8.3		7.59		8.84		7.99		10.79		14.56								46		1		3		1				18.8		1		3		1				46		18.8		1		3		1				dry 2		39.5		12.1		8.4		6.6

		1		0		8		10		7		6		6		12		5		4		5		13		11		7				2		6.8		7.63		7.91		7.22		9.4		7.21		7.55		7.26		9.11		7.57		11.32		14.55								53.4		1		4		1				21		1		4		1				53.4		21		1		4		1				wet 2		439.2		49.3		23.8		34

		1		0		5		5		7		9		6		7		12		7		9		6		8		13				2		6.73		6.97		7.31		9.24		8.72		7.06		7.15		6.8		10.39		7.52		11.22		14.69								6.4		1		1		2				2.3		1		1		2				6.4		2.3		1		1		2				dry 3		46		13.8		9.7		7.6

		1		0		3		8		6		9		6		8		11		7		8		11		11		13				3		6.96		7.77		6.7		8.91		7.23		7.31		7.33		7.03		8.24		6.69		9.97		12.36								12.1		1		2		2				3.7		1		2		2				12.1		3.7		1		2		2				wet 3		359.6		60.9		29.8		15.7

		1		0		7		5		7		7		8		9		12		6		5		7		8		15				3		7.71		7.27		5.44		7.62		7.41		6.91		7.26		6.84		7.11		7.39		9.87		14.61								13.8		1		3		2				3.9		1		3		2				13.8		3.9		1		3		2				dry 4		53.4		14.8		11.6		7.5

		1		0		8		8		6		6		9		9		13		8		7		10		8		7				3		6.11		5.9		7.62		6.48		7.55		7.35		7.13		6.51		7.65		7.33		9.89		13.31								14.8		1		4		2				4.7		1		4		2				14.8		4.7		1		4		2				wet 4		433.2		50.7		28.9		11.4

		1		0		8		8		7		7		10		11		14		7		7		8		8		17				4		7.14		7.16		7.23		8.12		7.15		7.59		8.28		6.54		7.85		7.77		10.27		12.93								8.4		1		1		3						1		1		3				8.4				1		1		3

		1		0		6		7		8		3		11		9		7		6		4		5		7		19				4		7.34		6.76		7.21		8.47		7.72		8.66		7.45		7.85		8.44		8.87		11.22		15.22								8.4		1		2		3						1		2		3				8.4				1		2		3

		1		0		7		5		12		6		8		6		8		8		7		6		6		13				4		5.89		6.87		8.2		8.78		8.54		7.97		8.33		6.59		7.9		7.27		10.9		13.78								9.7		1		3		3						1		3		3				9.7				1		3		3		dry weight				1		2		3		4

		1		0		6		6		6		3		8		8		10		6		7		6		12		13																																				11.6		1		4		3						1		4		3				11.6				1		4		3				dry 1		13.1		2.3		2.6

		1		0		5		5		7		6		7		10		10		6		12		6		6		11				wet mean		1		2		3		4		5		6		7		8		9		10		11		12										1		1		4						1		1		4								1		1		4				wet 1		55.4		5.3		2.6

		1		0		6		7		6		4		5		6		5		9		9		7		8		10				1		7.79		7.99		8.71		8.96		10.05		12.69		14.42		16.6		26.97		30.36		35.72		49.4										1		2		4						1		2		4								1		2		4				dry 2		17.4		3.7		2.6

		1		0		4		5		6		4		13		9		5		9		5		7		9		11				1		7.32		8.93		10.57		11.35		12.06		15.63		17.19		19.5		21.03		30.66		35.87		45.82										1		3		4						1		3		4								1		3		4				wet 2		65.5		6.7		3.2

		1		0		5		5		8		5		9		8		6		6		5		8		12		8				1		9.44		9.95		10.63		9.79		14.22		13.92		14.14		16.39		24.57		28.47		34.29		46.54										1		4		4						1		4		4								1		4		4				dry 3		18.8		3.9		2.7

		1		0		7		12		8		5		9		11		8		13		7		8		11		13				2		9		9.36		11.15		12.48		14.9		16.1		17.56		16.72		23.02		31.97		37.55		57.81								355.2		2		1		1				55.4		2		1		1				355.2		55.4		2		1		1				wet 3		56.6		8.7		4.7

		1		0		6		7		5		8		7		8		6		10		8		6		7		20				2		7.35		10.71		11.7		11.3		15.91		15.97		18.53		19.46		27.59		33.15		39.73		57.92								439.2		2		2		1				65.5		2		2		1				439.2		65.5		2		2		1				dry 4		21		4.7		3.1

		1		0		5		7		4		6		10		12		6		11		8		9		7		16				2		10.64		10.78		12.02		11.43		10.79		16.1		16.46		17.07		25.68		29.38		38.48		52.49								359.6		2		3		1				56.6		2		3		1				359.6		56.6		2		3		1				wet 4		64.8		6.7		4

		1		0		6		7		7		6		12		10		7		13		8		12		8		11				3		9		8.19		9.56		9.62		11.32		11.88		13.71		14.98		21.9		27.63		35.12		48.76								433.2		2		4		1				64.8		2		4		1				433.2		64.8		2		4		1

		1		0		12		7		8		12		4		11		4		8		6		7		8		10				3		9.32		7.63		9.16		10.25		11.38		12.17		12.4		13.79		18.78		23.98		32.66		43.06								35.3		2		1		2				5.3		2		1		2				35.3		5.3		2		1		2

		1		0		6		7		8		9		5		6		5		8		7		10		10		15				3		7.85		8.3		9.2		9.48		10.69		11.99		13.57		14.49		20.05		25.35		33.76		49.68								49.3		2		2		2				6.6		2		2		2				49.3		6.6		2		2		2

		1		0		6		14		9		6		5		6		7		8		8		10		13		11				4		9.91		7.23		12.76		11.84		14.51		15.46		16.56		19.1		25.37		30.7		37.21		49.81								60.9		2		3		2				8.7		2		3		2				60.9		8.7		2		3		2
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		4		1		5		8		10		10		15		13		14		16		20		25		34		46

		4		1		8		8		8		8		10		16		14		24		19		20		29		46

		4		1		7		8		12		10		9		15		15		23		24		25		36		55

		4		1		8		10		9		10		12		14		17		18		18		21		39		51

		4		1		5		6		9		8		14		15		13		17		19		27		36		44

		4		1		10		7		7		7		18		18		16		18		17		24		24		44

		4		1		10		11		9		12		21		17		10		20		20		26		31		54

		4		1		8		10		7		11		15		9		19		11		27		26		24		49

		4		1		8		15		8		11		17		16		22		19		21		21		27		62

		4		1		5		9		10		8		13		12		22		16		18		22		28		61

		4		1		8		10		10		8		13		17		13		17		19		22		35		41

		4		1		8		9		12		8		12		17		12		15		20		27		37		59

		4		1		7		9		8		9		10		16		13		14		27		28		36		59

		4		1		7		8		11		8		12		15		17		20		28		31		36		46

		4		1		6		10		7		8		12		13		21		21		23		33		34		45

		4		1		17		9		8		10		12		18		20		17		18		31		26		54

		4		1		6		10		8		7		17		15		15		16		17		26		25		50

		4		1		7		9		10		7		16		8		17		15		19		26		26		56

		4		1		6		12		7		6		10		22		17		14		13		28		30		59

		4		1		8		14		7		8		9		20		15		17		15		27		32		56

		4		1		12		12		8		12		10		15		16		17		16		30		31		58

		4		1		7		12		11		9		6		14		19		18		17		28		31		57

		4		1		8		11		9		9		6		22		13		16		22		27		36		53

		4		1		5		10		8		8		8		11		17		13		23		26		32		52

		4		1		11		13		10		17		10		21		16		18		20		25		35		33

		4		1		8		10		10		10		12		8		19		17		21		21		45		51

		4		1		8		7		7		11		14		10		22		17		20		27		44		46

		4		1		8		9		8		9		15		13		23		16		23		30		41		46

		4		1		8		10		9		12		9		18		25		15		24		22		41		51

		4		1		6		6		11		8		12		19		17		13		25		22		41		58

		4		1		8		8		9		10		12		19		18		21		18		21		37		51

		4		1		10		10		8		10		11		18		18		15		19		23		38		55

		4		1		10		7		7		10		13		11		19		14		21		27		32		50

		4		1		4		9		10		8		10		18		17		13		25		25		32		47

		4		1		7		12		12		8		9		18		14		10		27		21		40		51

		4		1		4		12		10		12		12		13		12		17		28		23		35		49

		4		1		7		11		9		8		9		11		11		17		27		31		38		49

		4		1		13		9		11		10		11		18		10		17		24		27		41		51

		4		1		7		12		7		9		8		11		10		16		21		27		44		56

		4		1		8		14		10		7		9		13		11		20		18		28		43		57

		4		1		9		10		8		10		8		12		14		19		17		30		41		52

		4		1		9		16		11		12		12		13		16		15		19		30		45		54

		4		1		8		11		7		9		8		16		14		13		15		30		37		50

		4		1		5		7		9		8		12		13		14		19		18		31		39		55

		4		1		7		8		9		7		10		16		12		11		19		32		40		54

		4		1		7		10		10		8		7		13		10		18		21		31		30		43

		4		1		7		11		12		10		12		16		18		20		24		28		37		58

		4		1		6		8		11		5		10		13		17		21		21		32		33		47

		4		1		8		11		11		6		12		22		28		18		21		36		36		56

		4		1		5		8		7		9		12		20		19		18		20		27		32		51

		4		1		12		8		7		7		13		20		15		18		18		27		30		56

		4		1		10		10		9		7		9		22		17		19		17		23		31		59

		4		1		6		10		9		7		9		14		18		22		16		25		34		46

		4		1		10		10		7		9		8		22		15		21		15		33		41		37

		4		1		14		8		7		7		11		11		18		15		19		26		37		36

		4		1		10		9		11		14		9		11		18		17		20		29		24		37

		4		1		6		6		6		7		11		17		12		11		19		30		27		43

		4		1		5		10		5		6		11		11		10		12		13		30		29		48

		4		1		7		11		10		6		13		9		10		19		20		27		30		47

		4		1		8		15		10		6		14		16		10		17		21		28		30		52

		4		1		7		8		7		7		10		12		17		22		17		31		37		58

		4		1		8		12		11		6		12		17		15		16		16		33		35		58

		4		1		5		12		5		7		15		17		13		15		15		32		38		40

		4		1		5		11		11		12		18		16		16		14		19		35		38		49

		4		1		10		10		10		8		13		16		16		11		18		27		30		48

		4		1		6		9		10		11		16		16		11		20		21		26		35		51

						8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		27.8966666667		34.77		50.6366666667

						2.7100337186		2.5990078555		3.2540949456		7.2501032569		3.7772515875		3.7635358506		4.1193786164		4.2989233171		4.7269677963		4.9371733661		5.8722016985		6.4276567685
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Sheet10

		dry plots				0		1		2		sum		av

				dry 1		25.6		33.6		17.6		76.8		25.6		8

				dry 2		48.4		33.6		26.4		108.4		9		11.2166542843				wet 1		141.2		63.6		47.6		252.4		21		50.0644917415

				dry 3		55.2		38.8		30.4		124.4		10.3		12.6132205774				wet 2		197.2		95.2		136		428.4		35.7		51.3388741598

				dry 4		59.2		46.4		30		135.6		11.3		14.6369395708				wet 3		243.6		119.2		62.8		425.6		35.4		92.5067204766

						47.1		38.1		26.1		111.3								wet 4		202.8		115.6		45.6		364		30.3		78.7566716751

						15.0106628768		6.0519969156		5.9453062719																		1470.4		122.4

						47.1		38.1		26.1												196.2		98.4		73

						196.2		98.4		73												42.0963973122		25.4935285906		42.6964479397

		dry plots				0		1		2		sum		av						wet 1		21.2		10.4		14		45.6		3.8		5.4990908339

				dry 1		9.2		10.4		11.6		31.2		2.6		1.2				wet 2		26.8		12.8		22.4		62		5.1		7.159143338

				dry 2		14.8		10.4		13.2		38.4		3.2		2.2271057451				wet 3		34.8		18.8		12.8		66.4		5.5		11.3724814062

				dry 3		15.6		10.8		14		40.4		3.3		2.4440403706				wet 4		26.8		16		15.2		58		4.8		6.4786829937

				dry 4		18.8		12.4		14		45.2		3.7		3.3306655991												232		19.2

						14.6		11		13.2		155.2		12.8								36.5333333333		19.3333333333		21.4666666667

						3.9933277685		0.9521904571		1.1313708499												5.5952360689		3.6715119501		4.3127717306

						14.6		11		13.2		12.9333333333

						36.5333333333		19.3333333333		21.4666666667		25.7777777778														2.6		6.4

																						367.6		111.3		3.2		9

				wet		dry																58		38.8		3.3		10.3

				1		1																				3.7		11.3

				21.2		13.1				2.6		6.4		2		0.3						0

				355.2		55.4				3.8		21		12.5161229354		1.3747727085						0

				39.5		17.4				3.2		9		2.8041635711		0.5567764363

				439.2		65.5				5.1		35.7		12.83471854		1.7897858345

				46		18.8				3.3		10.3		3.1533051443		0.6110100927

				359.6		56.6				5.5		35.4		23.1266801191		2.8431203515

				53.4		21				3.7		11.3		3.6592348927		0.8326663998

				433.2		64.8				4.8		30.3		19.6891679188		1.6196707484

				16.2225		12.68		20.9

				8.2925		5.84		10.6925

				2.1451864721		0.5863446086		4.9314729037

				5.24679823		4.1736634587		9.0703583171
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		0		0		3.9933277685		5.5952360689

		0		0		0.9521904571		3.6715119501

		0		0		1.1313708499		4.3127717306





		0		0		2.1451864721		5.24679823

		0		0		0.5863446086		4.1736634587

		0		0		4.9314729037		9.0703583171





		

		unwt		5.9466666667		6.76		6.63		6.2566666667		7.3166666667		7.1033333333		7.0366666667		6.4333333333		7.59		8.9833333333		10.0433333333		14.38

				2.111197659		2.0204949889		1.9321231845		2.2914599907		2.2441900296		2.1631741082		2.3270844897		2.28886192		2.6473697639		2.5928855655		2.9588492508		4.5279428736

		wt		8.1833333333		8.9566666667		9.97		10.0333333333		12.11		14.08		15.25		17.4966666667		24.19		29.83		35.2933333333		47.2533333333

				2.6133737242		2.584851167		2.865152701		2.97302689		3.6557580153		3.4419374389		3.8962588894		3.799559916		5.2071009209		4.7061413777		5.1153972367		6.7790723718

		unwt		6.8166666667		7.4433333333		7.36		8.47		8.63		7.23		7.6666666667		7.2166666667		9.4466666667		7.6933333333		11.11		14.6

				2.2292873799		2.2015423886		2.0632660194		3.2118167237		6.4570194362		2.0307059528		2.5733678754		2.6726495385		2.91555979		2.4095550534		2.6276542137		3.8798625405

		wt		8.9966666667		10.2833333333		11.6233333333		11.7366666667		13.8666666667		16.0566666667		17.5166666667		17.75		25.43		31.5		38.5866666667		56.0733333333

				3.0442646699		2.7740536165		2.8001652284		3.2075353725		4.1326931572		3.6475293634		4.3365587002		3.7417691164		4.9901340791		5.3164098833		5.436390041		7.4101951524

		unwt		6.9266666667		6.98		6.5866666667		7.67		7.3966666667		7.19		7.24		6.7933333333		7.6666666667		7.1366666667		9.91		13.4266666667

				2.5197458774		2.2397145064		2.1238781549		3.0526757822		2.2854759292		1.8435188833		2.188996502		2.5948151716		2.3961135385		2.1925662387		2.7017707559		3.1809354058

		wt		8.7233333333		8.04		9.3066666667		9.7833333333		11.13		12.0133333333		13.2266666667		14.42		20.2433333333		25.6533333333		33.8466666667		47.1666666667

				3.001692202		2.3186895157		2.5246521444		2.5985052731		2.9770190024		2.7248065604		3.2809303409		3.547612132		4.2075090807		4.6445374347		5.048575635		6.9762297478

		unwt		6.79		6.93		7.5466666667		8.4566666667		7.8033333333		8.0733333333		8.02		6.9933333333		8.0633333333		7.97		10.7966666667		13.9766666667

				2.1024379478		1.9771389592		1.9248233746		2.6411113242		2.5209869696		2.1110016314		2.5378889964		2.3970956149		2.5629505484		2.5779526511		2.8469442378		3.6220067977

		wt		8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		27.8966666667		34.77		50.6366666667

				2.7100337186		2.5990078555		3.2540949456		7.2501032569		3.7772515875		3.7635358506		4.1193786164		4.2989233171		4.7269677963		4.9371733661		5.8722016985		6.4276567685
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		1202		7952.8981406755		6.6163878042		5.1969659107

		Column 2		1202		8443.1519203711		7.0242528456		4.522125886

		Column 3		1202		8446.0834886382		7.0266917543		4.2269948423

		Column 4		1202		9266.671110527		7.7093769638		8.7526920617

		Column 5		1202		9355.6385302329		7.78339312		14.825026196

		Column 6		1202		8888.4716237923		7.3947351279		4.3115315534

		Column 7		1202		8998.9290437489		7.4866298201		5.9562089311

		Column 8		1202		8240.3667363853		6.8555463697		6.2931888498

		Column 9		1202		9840.9304951644		8.1871301956		7.5134266229

		Column 10		1202		9545.4828781633		7.9413335093		6.4502163373

		Column 11		1202		12571.2920305537		10.4586456161		8.0273272628

		Column 12		1202		16932.9507911656		14.0873134702		14.9232035361

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		58264.06788873		11		5296.73344443		698.4787261401		0		1.7893100335

		Within Groups		109289.68849628		14412		7.5832423325

		Total		167553.75638501		14423





		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		1202		7952.8981406755		6.6163878042		5.1969659107

		Column 2		1202		8443.1519203711		7.0242528456		4.522125886

		Column 3		1202		8446.0834886382		7.0266917543		4.2269948423

		Column 4		1202		9266.671110527		7.7093769638		8.7526920617

		Column 5		1202		9355.6385302329		7.78339312		14.825026196

		Column 6		1202		8888.4716237923		7.3947351279		4.3115315534

		Column 7		1202		8998.9290437489		7.4866298201		5.9562089311

		Column 8		1202		8240.3667363853		6.8555463697		6.2931888498

		Column 9		1202		9840.9304951644		8.1871301956		7.5134266229

		Column 10		1202		9545.4828781633		7.9413335093		6.4502163373

		Column 11		1202		12571.2920305537		10.4586456161		8.0273272628

		Column 12		1202		16932.9507911656		14.0873134702		14.9232035361

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		58264.06788873		11		5296.73344443		698.4787261401		0		1.7893100335

		Within Groups		109289.68849628		14412		7.5832423325

		Total		167553.75638501		14423





		





		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		7.098125		9.6647916667

		Variance		0.2054946181		1.0389936921

		Observations		4		4

		Pearson Correlation		0.7722207711

		Hypothesized Mean Difference		0

		df		3

		t Stat		-7.0455281635

		P(T<=t) one-tail		0.0029381063

		t Critical one-tail		2.3533630156

		P(T<=t) two-tail		0.0058762125

		t Critical two-tail		3.1824492908





		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Row 1		5		36.1791666667		7.2358333333		0.2489388889

		Row 2		5		51.205		10.241		2.4393254861

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		22.5775667361		1		22.5775667361		16.7971327122		0.0034452209		5.317644991

		Within Groups		10.7530575		8		1.3441321875

		Total		33.3306242361		9





		Anova: Single Factor				Week1

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		2		15.2733333333		7.6366666667		2.0672222222

		Column 2		2		15.9533333333		7.9766666667		1.7986722222

		Column 3		2		17.49		8.745		5.8767347222

		Column 4		2		18.335		9.1675		4.2292013889

		Column 5		2		20.3325		10.16625		11.3248336806

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		8.03396		4		2.00849		0.3969871247		0.8042175938		5.1921631439

		Within Groups		25.2966642361		5		5.0593328472

		Total		33.3306242361		9





		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		1200		7944		6.62		5.1899249374

		Column 2		1200		10710		8.925		7.3087989992

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		3187.815		1		3187.815		510.1024738472		1.44619815972104E-102		3.8453435991

		Within Groups		14985.97		2398		6.2493619683

		Total		18173.785		2399
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		Anova: Single Factor

		Between differences for wet and dry wts

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		4		-5.7		-1.425		65.9425

		Column 2		4		3.1		0.775		0.8625

		Column 3		4		7.28		1.82		0.71

		Column 4		4		13.02		3.255		4.4566333333

		Column 5		4		24.29		6.0725		18.817025

		Column 6		4		21.06		5.265		10.6449666667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		158.8990208333		5		31.7798041667		1.8798384165		0.1480607256		2.7728503937

		Within Groups		304.300875		18		16.9056041667

		Total		463.1998958333		23





Sheet1

								2				3				4				5				6				7				8
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				7		47.48		70		2.5		1525		1625		3.58		0.153

				7.13		55.39		100		2.56		1550		1750		2.63		0.155

				7.18		70.43		140		2.62		1525		1700		2.31		0.153
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		14.19		3.37		1.97		1.878		0.01				14.19		3.37		1.97		1.878		0.01								1		4.4		4.2		4.7		5		1		0.9

		16.32		8.05		4.61		3.166		1.2				16.32		8.05		4.61		3.166		1.2								1		5.1		4.9		5.3		5.7		1		1

		19.31		12.13		8.24		5.634		3.77				19.31		12.13		8.24		5.634		3.77								1		5.7		5.6		6		6.4		1.3		1.4

		20.79		14.98		12.19		10.182		6.21				20.79		14.98		12.19		10.182		6.21								1		6		5.9		6.2		6.7		1.7		1.7

		22.62		16.42		15.17		13.698		7.86				22.62		16.42		15.17		13.698		7.86								1		5.5		5.5		5.9		6.2		1.7		1.7

		24.82		17.94		15.77		15.098		8.69				24.82		17.94		15.77		15.098		8.69								1		5.3		5.3		5.6		5.9		1.6		1.5

		30.54		19.08		17.82		15.84		9.24				30.54		19.08		17.82		15.84		9.24								1		4.5		4.6		4.8		5.1		1.7		1.7

		32.2		24.22		23.01		18.978		9.23				32.2		24.22		23.01		18.978		9.23								1		3.3		3.5		3.7		3.7		1.5		1.3

		36		25		23.44		22.118		9.86				36		25		23.44		22.118		9.86								1		3		3.2		3.3		3		0.6		0
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																														1		4.9		4.9		5.3		5		5.3		5.1

																														1		4.3		4.4		4.6		4.3		4.9		4.7

																														1		4.2		4.7		4.5		4.4		4.5		4.4

																														1		5		4.9		6		4.9		4.8		4.9

																														1		4.8		6.2		5.5		5.5		5		4.9

																														1		4		5.9		4.5		4.8		4.6		4.3

																														1		3.3		5.6		3.7		4.4		4		3.7

																														1		2.7		5.5		2.9		4.2		3.3		3.1

																														1		2.8		6.2		2.9		5.2		3		3

																														1		3.8		6.9		4.1		6.4		3.6		3.8

																														1		2.8		5.3		3.2		4.3		3.6		3.2

																														1		2.3		5.4		2.6		4.3		2.9		2.7

																														1		2.1		5.3		2.4		4.1		2.6		2.5

																														1		1.7		5.2		2		3.7		2.3		2.1

																														1		1.5		5.7		1.9		4.6		1.9		1.7

																														1		2.9		6.6		3.3		6.2		2.5		2.9

																														1		2.4		5.5		2.9		4.7		2.9		2.7

																														1		1.8		4.9		2.3		3.7		2.5		2.2

																														1		1.3		4.9		1.8		3.5		1.9		1.7

																														1		1.3		5.1		1.7		3.7		1.6		1.6

																														1		1.3		5.7		1.8		4.7		1.6		1.6

																														1		2.4		6.4		5.2		6		2.1		2.4

																														1		1.7		4.5		4.8		3.8		2.3		2.1

																														1		1		3.8		4.5		2.9		1.7		1.4

																														1		0.9		3.7		4.2		2.3		1.3		1.2

																														1		0.8		4		4.3		2.5		1.1		1

																														1		0.6		3.2		3.4		2.5		1		0.9

																														1		0.6		3.4		3.5		2.8		0.9		0.8

																														1		0.6		4.7		4.4		3.9		0.8		0.8

																														1		0.6		4.4		4.4		3.7		0.9		0.9

																														1		0.6		4.3		4.4		3.7		0.9		0.8

																														1		0.6		4.3		4.5		3.6		0.9		0.9

																														1		0.6		4.5		4.5		4		0.8		0.7

																														1		0.6		5		4.8		4.6		0.7		0.7

																														1		0.5		4.9		4.8		4.5		0.9		1

																														1		0.5		4.9		4.9		4.3		1.3		1.4

																														1		0.6		5		5		4.4		1.7		1.7

																														1		0.9		4.7		4.9		4		1.9		1.9

																														1		1		5		5.1		4.5		1.9		2

																														1		2.5		5.7		5.6		5.6		2.5		2.8

																														1		2.7		5.3		5.4		5.1		2.9		2.9

																														1		2.9		5.2		5.3		5		3.1		3.1

																														1		2.8		5.1		5.2		4.7		3.2		3.2

																														1		2.9		5.4		5.3		4.9		3.2		3.2

																														1		3.7		6.3		5.9		6.2		3.4		3.7

																														1		4.6		6.7		6.3		6.8		4.1		4.3

																														1		5		6.7		6.4		7		4.5		4.6

																														1		5.4		6.9		6.7		7.3		5		5.1

																														1		6		7.2		7		7.7		5.4		5.5

																														1		5.9		6.3		6.6		6.8		5.7		5.6

																														1		5.5		6		6.4		6.2		5.4		5.3

																														1		5.6		6		6.3		6.2		5.5		5.4

																														1		4.6		5		5.3		4.7		5		4.7

																														1		3.9		4.9		5		4.2		4.3		4.1

																														1		3.4		4.7		4.7		3.8		3.9		3.7

																														1		3		4.7		4.6		3.7		3.6		3.4

																														1		3.3		5.5		5.1		4.6		3.3		3.3

																														1		4.4		6.8		6.4		6.4		4		4.2

																														1		3.5		4.9		5.1		4.4		4		3.7

																														1		2.9		4.6		4.6		3.7		3.5		3.3

																														1		2.5		4.5		4.3		3.3		3.1		2.9

																														1		2.1		4.5		4.2		3.2		2.7		2.5

																														1		2.7		5.9		5.1		4.7		2.5		2.8

																														1		4.1		6.6		6.4		6.6		3.6		3.8

																														1		4.3		6.2		6.2		6.3		4.1		4.1

																														1		4.8		6.5		6.4		6.7		4.4		4.5

																														1		5.2		6.7		6.7		7.1		4.8		4.9

																														1		5.7		7.2		7.1		7.7		5.2		5.3

																														1		6.6		7.8		7.7		8.7		5.7		6

																														1		7.2		8.1		8.2		9.3		6.3		6.5

																														1		7.4		8.1		8.1		9.1		6.7		6.8

																														1		7.7		8.3		8.3		9.4		7		7.1

																														1		7.8		8.1		8.3		9.4		7.3		7.3

																														1		8.1		8.1		8.3		9.4		7.4		7.4

																														1		8.3		8.3		8.4		9.3		7.6		7.6

																														1		8.5		8.2		8.3		9.6		7.8		7.8

																														1		8.2		7.5		7.8		9		7.7		7.6

																														1		7.5		6.9		7.2		8.1		7.4		7.2

																														1		7.1		6.8		7		7.3		7		6.9

																														1		6		5.7		6.2		5.9		6.4		6.1

																														1		6		7.1		6.8		5.4		5.7		5.7

																														1		7.1		8.2		8.2		7.4		6.3		6.6

																														1		5.6		6		6.6		6.4		6.2		5.7

																														1		4.3		5.3		5.7		4.6		5		4.6

																														1		3.4		5.1		5.3		3.4		4.1		3.7

																														1		2.5		4.8		4.9		2.6		3.2		2.9

																														1		2.5		6.4		6		2.9		2.5		2.5

																														1		4.1		7.6		7.6		5.6		3.3		3.7

																														1		2.9		4.5		5.9		4.7		3.4		3.1

																														1		2.1		4.1		5.1		3.4		2.6		2.3

																														1		1.4		4.2		4.8		2.5		1.9		1.7

																														1		1.4		5		5.1		2.7		1.7		1.6

																														1		2.1		6.3		6		3.7		1.8		2

																														1		3.4		7.1		6.9		5.2		2.7		3.1

																														1		3.7		6.5		6.7		5.6		3.3		3.4

																														1		4.1		6.8		6.8		6		3.7		3.8

																														1		4.6		6.9		7		6.4		4.2		4.3

																														1		3.7		5.2		6		5.6		4.1		3.8

																														1		3.9		6.8		6.5		5.4		3.7		3.8

																														1		5		7.3		7.2		6.3		4.4		4.7

																														1		4.7		6.4		6.6		6.3		4.6		4.5

																														1		5.1		7.2		7		6.5		4.7		4.8

																														1		5.5		7.4		7.3		6.8		5		5.1

																														1		6.4		8.3		8.1		7.5		5.5		5.7

																														1		7.3		9.6		9		8.4		6.2		6.5

																														1		7.8		8.4		8.7		8.9		6.9		7

																														1		6.6		5.9		6.7		8.2		6.7		6.5

																														1		5.2		4.8		5.4		6.9		5.8		5.4

																														1		4.4		4.8		4.9		5.6		4.9		4.6

																														1		4		5.3		5.1		4.8		4.4		4.2

																														1		4.6		6.6		6.1		4.9		4.3		4.4

																														1		5.7		7.2		7.2		5.9		5.1		5.3

																														1		5.3		6.2		6.4		6		5.2		5.1

																														1		5		5.6		6		5.7		5		4.9

																														1		4.8		5.6		5.9		5.5		4.9		4.8

																														1		3.7		4.5		4.8		4.5		4.4		4

																														1		3.7		6.2		5.9		4.2		3.7		3.7

																														1		5		6.4		6.4		6.6		4.4		4.6

																														1		4.6		5.7		5.5		5.7		4.5		4.4

																														1		4.2		5.2		5		5.5		4.4		4.3

																														1		4.3		5.2		5		6.2		4.4		4.4

																														1		4.5		5.2		5		6.4		4.5		4.5

																														1		5.2		6.1		5.7		7.1		4.7		4.9

																														1		6.1		7.1		6.8		7.3		5.3		5.6

																														1		5.2		6.4		6.1		6.3		5.3		5.1

																														1		5		6.1		5.7		6.2		5.1		5

																														1		4.7		5.7		5.4		6.2		4.8		4.7

																														1		4.4		5.3		5		5.7		4.6		4.5

																														1		4.4		5.2		4.9		6.2		4.3		4.4

																														1		5.1		6.4		6.1		6.3		4.7		4.9

																														1		4.5		6		5.9		5.7		4.8		4.6

																														1		4		5.7		5.6		5.1		4.3		4.2

																														1		3.7		5.6		5.4		4.7		4.1		3.9

																														1		3.7		5.6		5.3		4.4		3.9		3.8

																														1		3.8		5.7		5.4		4.3		3.8		3.8

																														1		4.6		6.4		6		4.9		4.2		4.4

																														1		4.1		5.7		5.6		4.7		4.3		4.1

																														1		3.2		5.2		5.1		4		3.8		3.5

																														1		3.1		5.4		5.2		3.7		3.4		3.3

																														1		3.2		5.6		5.3		3.8		3.4		3.4

																														1		3.6		6.2		5.7		4.1		3.6		3.6

																														1		4.4		6.7		6.4		4.9		4		4.2

																														1		4.3		6.5		6.3		5.1		4.3		4.2

																														1		4.3		6.5		6.3		5.2		4.3		4.3

																														1		4.4		6.5		6.4		5.3		4.3		4.3

																														1		4.5		6.6		6.5		5.5		4.5		4.5

																														1		4.9		6.9		6.7		5.9		4.6		4.7

																														1		5.6		7.2		7.2		6.5		5.2		5.3

																														1		5.5		6.9		7		6.6		5.4		5.3

																														1		4.6		6		6.2		6		5.1		4.7

																														1		3.6		5.3		5.5		4.9		4.2		3.8

																														1		2.8		4.9		5		3.8		3.4		3.2

																														1		3.4		6.5		6.1		4.1		3.1		3.3

																														1		5.2		7.7		7.6		5.4		4.2		4.6

																														1		4.3		6.3		6.5		5.3		4.6		4.3

																														1		4		6.3		6.2		5.2		4.1		4

																														1		3.8		6.1		6.1		5		4.1		3.9

																														1		3.7		6.1		6		4.9		3.8		3.8

																														1		4.4		7.1		6.8		5.3		3.9		4.2

																														1		6.3		8.3		8.2		6.5		5.1		5.5

																														1		5.7		7.1		7.3		6.8		5.6		5.5

																														1		5.4		7		7		7		5.5		5.4

																														1		5.4		7		7		6.9		5.6		5.6

																														1		5.7		7		7.1		7		5.7		5.7

																														1		6.5		8		7.8		8.1		5.9		6.2

																														1		8.1		9		9		9		7		7.3

																														1		7.2		8		8.1		7.3		7.2		7

																														1		6.4		7		7.2		6.7		6.6		6.4

																														1		5.6		6.6		6.7		6.3		6		5.9

																														1		5.2		6.7		6.6		6.4		5.5		5.4

																														1		5.9		7.4		7.3		7.5		5.4		5.5

																														1		6.6		7.6		7.6		7.6		6.1		6.3

																														1		5.7		6.8		6.9		6.6		6		5.7

																														1		4.6		6.3		6.2		6		5.3		4.9

																														1		4		6.3		6.1		6.1		4.5		4.3

																														1		3.3		6		5.6		5.5		4		3.7

																														1		4.1		7.2		6.8		7.3		3.7		4

																														1		5.9		7.7		7.7		7.8		5		5.4

																														1		5.4		6.8		7		6.8		5.4		5.3

																														1		5		6.4		6.4		6.3		5.2		5

																														1		4		5.9		5.6		5.5		4.6		4.3

																														1		3.3		5.6		5.1		5.2		4		3.7

																														1		3.7		6.3		5.9		6.3		3.7		3.7

																														1		4.6		6.4		6.4		6.3		4.4		4.4

																														1		3.6		5.2		5		4.9		4.2		3.8

																														1		3.2		4.9		4.5		4.7		3.7		3.5

																														1		2.8		5.1		4.4		4.7		3.3		3.2

																														1		2.2		4.9		4.1		4.3		2.9		2.8

																														1		2.4		5.7		5		5.6		2.6		2.6

																														1		3.6		5.9		5		6.2		3.2		3.4

																														1		3.1		5.4		5		5		3.4		3.3

																														1		2.6		4.9		4.6		4.3		2.9		2.9

																														1		2.3		4.7		4.4		4.3		2.6		2.5

																														1		2.2		4.8		4.4		4.5		2.5		2.5

																														1		2.2		5.4		5.1		5.4		2.4		2.4

																														1		3.2		5.5		5.4		5.7		2.8		3

																														1		2.5		4.6		4.5		4		3		2.8

																														1		1.6		3.9		3.7		3.3		2.3		2

																														1		1.1		4.1		3.7		3.7		1.6		1.4

																														1		1		4.5		3.9		4.2		1.4		1.3

																														1		1.3		5.2		4.9		5.6		1.4		1.5

																														1		2.6		5		4.9		4.2		2.5		2.7

																														1		2.1		4.2		4		3.7		2.5		2.5

																														1		1.8		3.8		3.6		3.5		2.3		2.1

																														1		1.7		3.9		3.6		3.6		2.1		2.1

																														1		1.7		4.1		3.7		3.8		2.1		2

																														1		1.7		4.8		4.5		4.6		2		1.9

																														1		2.8		6.1		6.2		6.2		2.4		2.6

																														1		2.5		4.5		4.8		4.3		2.7		2.6

																														1		2.1		4		4.1		3.8		2.5		2.5

																														1		1.9		4.1		3.9		3.9		2.4		2.3

																														1		1.9		4.3		4		4.1		2.2		2.2

																														1		2.6		4.6		4.5		4.9		2.4		2.5

																														1		3.7		5.2		5.2		5.3		3.2		3.4

																														1		3.4		4.5		4.6		4.4		3.5		3.4

																														1		3.1		4.1		4.1		4		3.3		3.3

																														1		2.7		4.1		3.9		3.8		3.1		3

																														1		1.8		3.6		3.3		3.2		2.6		2.3

																														1		2.1		4.8		4.4		4.7		2.1		2.2

																														1		4.1		6.2		6.3		6.1		3.3		3.7

																														1		2.7		3.7		3.8		3.3		3.4		2.9

																														1		1.5		3.2		2.9		2.6		2.4		2
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Sheet1

		Date		Time				Water Tmp		Air Temp		Soil Temp		Soil Temp		Soil Temp		Soil Temp		Soil Temp		STP

		days		secs				øC		øC		øC		øC		øC		øC		øC		øC				470		613				60.8355091384		74.9347258486

																										Unwatered		Water

		36150.30260416667		0.3026041666666667				-3.9		-0.9		2.5		2.8		2.9		3.3		0.9		0.9				1.4286142588		2.9915805658

		36150.46927083333		0.46927083333333336				-1.2		-0.3		2.5		2.8		2.9		3.3		0.4		0.6				1.163704743		3.0180714925

		36150.6359375		0.6359375				3.8		1.0		3.2		3.3		3.4		3.7		0.6		0.5				1.402123342		3.4684176445		74		95		59.8290598291		75.2136752137

		36150.80260416667		0.8026041666666667				6.3		0.1		2.7		2.9		3.0		3.3		0.4		0.6				1.2431776226		3.0445624193

		36150.96927083333		0.9692708333333333				6.2		1.1		2.8		2.7		3.1		3.3		0.3		0.3				1.1372137864		3.0445624987		1.2749667505		3.1134389242

		36151.1359375		0.1359375				6.4		2.6		3.2		2.9		3.4		4.3		0.4		0.4				1.3226504922		3.5439473788		1.8174069226		4.0658598873

		36151.30260416667		0.3026041666666667				6.6		2.1		3.3		3.1		3.6		4.5		0.6		0.6				1.5080871781		3.7199459076		2.6946182218		5.6084650887

		36151.46927083333		0.46927083333333336				6.0		1.0		3.7		3.3		3.9		4.8		0.9		0.8				1.7729966839		4.0104343891		1.9150003126		4.0792572498

		36151.6359375		0.6359375				6.2		2.1		4.2		3.8		4.5		5.4		1.3		1.1				2.1843823989		4.5780301889		3.9652264516		6.7348549896

		36151.80260416667		0.8026041666666667				5.9		1.4		3.9		3.6		4.2		4.6		1.2		1.3				2.1438700358		4.1133668423		3.89478151		5.7952240308

		36151.96927083333		0.9692708333333333				6.1		5.2		4.2		3.9		4.5		4.9		0.9		0.9				1.9724547466		4.4294346174		3.2774073945		4.0201883978

		36152.1359375		0.1359375				6.3		6.1		4.4		4.2		4.7		5.0		0.9		1.0				2.0689803759		4.6279807091		4.0754458507		5.3983612855

		36152.30260416667		0.3026041666666667				6.7		8.2		5.1		4.9		5.3		5.7		1.0		1.0				2.3670832912		5.3283267021		3.7300944196		5.0286959542

		36152.46927083333		0.46927083333333336				7.0		8.5		5.7		5.6		6.0		6.4		1.4		1.3				2.8156056801		5.9936553637		5.4567235046		6.898269044

		36152.6359375		0.6359375				6.7		7.2		6.0		5.9		6.2		6.7		1.7		1.7				3.1240589221		6.2387765249		5.366262118		6.5772771041

		36152.80260416667		0.8026041666666667				6.3		5.0		5.5		5.5		5.9		6.2		1.7		1.7				2.9839897553		5.8535861969		5.2466196749		6.3905181355

		36152.96927083333		0.9692708333333333				6.2		4.7		5.3		5.3		5.6		5.9		1.5		1.6				2.807991306		5.6084650358		4.178526428		4.8741122352

		36153.1359375		0.1359375				6.0		2.9		4.5		4.6		4.8		5.1		1.7		1.7				2.6603077253		4.8380843798		5.3806958463		6.8399069044

		36153.30260416667		0.3026041666666667				5.6		0.2		3.3		3.5		3.7		3.7		1.3		1.5				2.0379062494		3.6008724372		6.9309518602		8.420470847

		36153.46927083333		0.46927083333333336				5.7		1.5		3.0		3.2		3.3		3.0		-0.0		0.6				1.1901956929		3.1770172119		6.701004929		7.6277961996

		36153.6359375		0.6359375				6.6		5.0		4.0		4.0		4.1		3.9		0.6		0.2				1.5610690365		3.9772408009		5.5139183468		5.8419137796

		36153.80260416667		0.8026041666666667				6.1		5.5		4.1		3.9		4.3		4.1		0.7		0.7				1.8314736287		4.0792614619		4.4500439564		4.9259810183

		36153.96927083333		0.9692708333333333				6.4		7.8		4.8		4.6		5.0		4.8		1.0		0.9				2.2090495427		4.8030672073		2.8193893433		4.4175644583

		36154.1359375		0.1359375				6.7		9.6		5.2		5.0		5.3		5.2		1.1		1.1				2.4815735022		5.1882575353		2.0688123438		4.0538377961

		36154.30260416667		0.3026041666666667				7.1		10.7		5.7		5.6		6.0		5.7		1.3		1.2				2.7626237869		5.783551534		1.4286142853		3.9932375616

		36154.46927083333		0.46927083333333336				7.4		11.6		6.7		6.5		6.9		6.5		1.8		1.7				3.3956710498		6.6239668528		0.7530949811		4.0380505986

		36154.6359375		0.6359375				7.6		12.0		7.3		7.1		7.6		7.1		2.5		2.3				4.0561208725		7.2892956734		1.4948416584		4.8852794833

		36154.80260416667		0.8026041666666667				7.4		10.2		7.4		7.2		7.7		7.2		3.3		3.1				4.5944663684		7.3943476677		3.317751752		5.5676115619

		36154.96927083333		0.9692708333333333				6.8		8.2		7.1		7.0		7.4		7.0		3.7		3.5				4.7543240388		7.1492263476		5.3796854284		6.3613370789

		36155.1359375		0.1359375				6.0		6.1		5.9		6.0		6.4		6.2		3.3		3.5				4.228152593		6.168741862		3.7234411505		4.9701817963

		36155.30260416667		0.3026041666666667				5.7		5.1		4.9		5.1		5.3		5.3		2.9		3.0				3.5951054891		5.2582920392		3.4092623525		5.4074421326

		36155.46927083333		0.46927083333333336				5.8		5.0		4.9		5.0		5.1		5.2		2.7		2.8				3.4626506964		5.1182228724		6.2393601471		7.977578587

		36155.6359375		0.6359375				6.3		7.6		5.6		5.7		5.9		5.9		2.9		2.9				3.7872446378		5.8185688655		7.6272125774		8.0765539805

		36155.80260416667		0.8026041666666667				7.4		10.9		6.6		6.6		6.7		6.6		3.0		3.0				4.2083641688		6.6239670118		5.4681129191		6.074142615

		36155.96927083333		0.9692708333333333				7.2		10.1		6.2		6.4		6.4		6.3		3.4		3.3				4.3067135016		6.3438283602		2.4803379311		4.8949186537

		36156.1359375		0.1359375				6.5		7.7		5.4		5.5		5.6		5.6		3.3		3.3				4.0086105665		5.6084650358		3.4225531485		6.1457502577

		36156.30260416667		0.3026041666666667				6.2		6.5		4.7		4.9		4.9		5.0		3.1		3.2				3.6575256189		4.9431365331		5.3195723693		7.3960324658

		36156.46927083333		0.46927083333333336				6.4		6.4		4.9		5.0		5.1		5.2		3.1		3.1				3.701069355		5.1182228724		5.4297984574		6.2212678856

		36156.6359375		0.6359375				6.6		6.8		5.6		5.5		5.6		6.2		3.7		3.5				4.2640817165		5.783551534		4.5598642429		5.6784996986

		36156.80260416667		0.8026041666666667				6.6		7.4		5.7		5.7		5.9		6.2		3.7		3.7				4.4050628344		5.9236207008		4.7038515674		5.8886035283

		36156.96927083333		0.9692708333333333				6.6		7.7		5.4		5.5		5.5		5.7		3.7		3.7				4.2735200723		5.6084651947		4.6921790971		5.7777153651

		36157.1359375		0.1359375				6.4		6.6		4.9		5.0		5.1		5.1		3.5		3.6				3.9924697876		5.083205541		4.0263741546		5.3575077322

		36157.30260416667		0.3026041666666667				6.5		6.3		4.7		4.8		4.9		4.9		3.3		3.4				3.8164713383		4.8731018702		3.8149517907		5.4998564455

		36157.46927083333		0.46927083333333336				6.5		6.5		4.9		4.9		5.1		5.5		3.3		3.3				3.8600150744		5.1882575353		4.8614293734		6.4313717418

		36157.6359375		0.6359375				7.0		7.1		5.1		5.3		5.2		5.6		3.6		3.6				4.0889952977		5.3983612061		3.8968107435		5.7810627752

		36157.80260416667		0.8026041666666667				6.3		4.8		4.2		4.4		4.4		4.3		3.4		3.5				3.6943666935		4.3478423754		5.0332339605		6.7932171557

		36157.96927083333		0.9692708333333333				6.0		2.3		3.3		3.5		3.6		3.5		2.9		3.2				3.1505262852		3.5213995775		6.4103613165		7.4646516376

		36158.1359375		0.1359375				5.9		0.9		2.7		2.9		2.9		2.9		2.5		2.7				2.6471981208		2.9385986328		5.0996148719		6.6356392701

		36158.30260416667		0.3026041666666667				6.1		2.1		2.4		2.6		2.7		2.9		2.1		2.2				2.2233428955		2.7266710599		4.5971610281		6.3555008041

		36158.46927083333		0.46927083333333336				6.4		5.1		3.1		3.2		3.3		3.4		2.2		2.1				2.4617614746		3.3094720046		3.3390183846		5.1182228989

		36158.6359375		0.6359375				6.5		6.4		3.9		3.8		4.1		4.0		2.8		2.6				3.0975443522		3.9507498741		2.7134255303		4.9431364536

		36158.80260416667		0.8026041666666667				6.4		7.0		4.3		4.2		4.5		5.0		3.0		2.9				3.4114925861		4.5579462051		1.9010362824		4.3228588237

		36158.96927083333		0.9692708333333333				6.5		7.9		4.6		4.6		4.8		5.5		3.2		3.2				3.6489992142		4.9781537056		2.1703609824		4.4061881701

		36159.1359375		0.1359375				6.6		8.6		4.8		4.9		5.0		5.9		3.3		3.3				3.824997743		5.2582921982		2.6781042549		4.4027422931

		36159.30260416667		0.3026041666666667				6.6		9.2		5.1		5.1		5.3		6.2		3.5		3.5				4.0360132853		5.5384303729		2.6613594625		4.0949874454

		36159.46927083333		0.46927083333333336				7.1		9.8		5.5		5.6		5.7		6.3		3.8		3.7				4.3615193367		5.8886033694		1.521332658		4.0057273044

		36159.6359375		0.6359375				6.9		10.5		6.4		6.4		6.5		7.2		4.5		4.3				5.0481883685		6.6940015157		3.1749389437		5.1249175866

		36159.80260416667		0.8026041666666667				6.7		8.9		6.4		6.5		6.5		7.1		4.7		4.7				5.2582920392		6.6940015157		4.0998585357		5.0946686533

		36159.96927083333		0.9692708333333333				6.8		8.6		6.6		6.6		6.8		7.3		4.9		4.9				5.4683960279		6.9041051865		3.760688689		5.1357315646

		36160.1359375		0.1359375				6.7		8.8		6.6		6.6		6.8		7.2		5.0		5.0				5.5384306908		6.869088014		5.2121075922		6.0753624704

		36160.30260416667		0.3026041666666667				6.8		8.9		6.7		6.8		7.0		7.3		5.1		5.1				5.6434823672		7.0441743533		5.8502599133		5.9353830814

		36160.46927083333		0.46927083333333336				6.9		9.3		6.9		7.0		7.1		7.4		5.2		5.2				5.783551534		7.184243679		5.5693624814		6.4138630231

		36160.6359375		0.6359375				6.9		9.1		7.1		7.3		7.4		7.6		5.5		5.4				6.0286728541		7.4643820127		5.0147124661		5.5523824427

		36160.80260416667		0.8026041666666667				6.8		8.8		7.1		7.3		7.4		7.4		5.6		5.6				6.1162160238		7.3943473498		4.1712649796		4.9239972962

		36160.96927083333		0.9692708333333333				6.5		7.7		6.2		6.5		6.7		6.4		5.2		5.4				5.6084650358		6.5189150174		4.1755281157		4.4009145763

		36161.1359375		0.1359375				6.5		7.5		5.6		6.1		6.2		6.1		4.7		4.9				5.083205541		6.098707358		3.3304959801		3.5166964796

		36161.30260416667		0.3026041666666667				6.6		7.3		5.3		5.9		5.9		5.9		4.6		4.7				4.8731017113		5.8535861969		6.2043428686		6.1745781634

		36161.46927083333		0.46927083333333336				6.8		8.2		5.7		6.4		6.1		6.7		4.5		4.5				4.9081192017		6.3788458506		5.6675863266		5.8652586407

		36161.6359375		0.6359375				7.2		9.4		6.6		7.4		6.8		7.4		5.2		5.0				5.6084651947		7.2192608515		5.6860868136		6.4488803016

		36161.80260416667		0.8026041666666667				6.6		6.9		5.7		6.5		6.2		6.3		5.0		5.2				5.3283267021		6.3088110288		7.9071107176		7.7912102275

		36161.96927083333		0.9692708333333333				6.4		6.8		5.3		6.0		5.7		5.9		4.7		4.8				4.9431363742		5.8535861969		8.3339204258		8.2637935215

		36162.1359375		0.1359375				6.7		7.8		5.5		6.3		5.9		6.2		4.7		4.7				4.9781537056		6.0987071991		7.3750880029		7.3943474823

		36162.30260416667		0.3026041666666667				6.9		8.2		5.9		6.6		6.2		6.5		4.9		4.8				5.1882575353		6.4138630231		6.4453786479		6.4313716624

		36162.46927083333		0.46927083333333336				7.0		8.6		6.2		6.9		6.4		6.9		5.0		5.0				5.398361365		6.7290186882		5.9172009892		6.6648204327

		36162.6359375		0.6359375				7.2		8.8		6.4		7.2		6.6		7.0		5.3		5.2				5.6434823672		6.9391226768		5.6615746551		6.9683036804

		36162.80260416667		0.8026041666666667				6.5		6.5		5.4		6.0		5.7		5.7		4.9		5.1				5.1532402039		5.8185688655		5.7082643774		7.0091571278

		36162.96927083333		0.9692708333333333				6.2		4.5		4.6		4.9		5.0		4.9		4.4		4.6				4.5229287148		4.9431365331		5.5285089546		6.647311714

		36163.1359375		0.1359375				6.2		3.2		3.8		4.1		4.2		4.3		3.8		4.1				3.8977680206		4.1727557182		6.1518168979		7.1433902582

		36163.30260416667		0.3026041666666667				6.3		4.4		3.7		4.0		4.0		4.7		3.7		3.7				3.6803452969		4.2138355573		4.5878246228		6.2737938563

		36163.46927083333		0.46927083333333336				6.5		6.1		4.4		5.0		4.6		5.6		3.9		3.8				4.0293109417		5.083205541		6.8324941264		7.8375094202		-1.6425176991		1.6425176991

		36163.6359375		0.6359375				6.6		6.2		5.2		6.1		5.3		6.4		4.6		4.4				4.7330325445		5.9236208598		7.7742271953		7.9919314914		-1.2096501986		1.2096501986

		36163.80260416667		0.8026041666666667				6.3		3.9		4.3		5.0		4.5		5.2		4.1		4.3				4.2077730497		4.9081192017		7.4625021882		7.9200060897		-1.3032697042		1.3032697042

		36163.96927083333		0.9692708333333333				6.2		4.8		4.3		4.8		4.5		5.2		4.0		4.0				4.0737663905		4.8380845388		7.1189758248		7.2951317893		-1.3215889666		1.3215889666

		36164.1359375		0.1359375				6.5		6.9		4.8		5.3		5.0		6.1		4.2		4.1				4.3478422165		5.4683960279		7.8878539933		7.5986150371		0.2077720695		0.2077720695

		36164.30260416667		0.3026041666666667				7.2		11.6		6.0		6.9		6.2		7.8		4.8		4.5				5.0832056999		6.9741396904		8.8898244699		8.2785663075		1.0110710197		1.0110710197

		36164.46927083333		0.46927083333333336				7.4		11.9		6.9		8.1		7.1		8.5		5.5		5.3				5.9236208598		7.884589831		8.0135032336		7.5846268071		-0.9651081297		0.9651081297

		36164.6359375		0.6359375				7.5		12.1		7.5		8.5		7.7		8.7		6.2		6.0				6.5539321899		8.3047973315		8.3439598083		7.7328480879		-1.4990042051		1.4990042051

		36164.80260416667		0.8026041666666667				6.7		10.3		6.9		8.0		7.2		7.5		6.0		6.0				6.3018077215		7.569434007		7.9237954352		7.7795378632				1.1449977491

		36164.96927083333		0.9692708333333333				6.6		9.1		6.6		7.6		7.0		7.0		5.7		5.9				6.074195226		7.2192610105		8.1744279861		7.9137708081

		36165.1359375		0.1359375				6.8		9.6		6.8		7.6		7.2		7.4		6.0		5.9				6.2037591934		7.4293648402		8.9556151496		8.4750118256

		36165.30260416667		0.3026041666666667				7.4		12.2		7.3		8.2		7.7		8.3		6.3		6.1				6.5714408557		8.0596763293		9.5332082113		8.9838773939

		36165.46927083333		0.46927083333333336				7.8		12.4		7.8		8.6		8.3		8.9		6.6		6.5				6.9671363831		8.5849358241		9.4851254887		8.7657718923

		36165.6359375		0.6359375				8.5		13.2		8.6		9.7		8.9		10.0		7.2		7.0				7.5974480311		9.5235586166		8.8989091714		8.4405647914

		36165.80260416667		0.8026041666666667				7.2		11.3		8.0		9.0		8.5		8.9		7.0		7.1				7.3593301773		8.7955786387		8.6067494816		7.6800819238

		36165.96927083333		0.9692708333333333				6.9		10.3		7.3		8.4		8.0		8.1		6.6		6.7				6.8865965207		8.1297108332		9.1312974029		7.8787534502

		36166.1359375		0.1359375				6.9		10.1		6.9		7.7		7.5		7.4		6.3		6.4				6.5294200579		7.569434007		9.8899243673		8.9786113633

		36166.30260416667		0.3026041666666667				7.1		10.3		6.6		7.2		7.1		7.0		6.1		6.2				6.2737938563		7.1142091751		10.9284937117		9.8429640134

		36166.46927083333		0.46927083333333336				7.4		11.4		6.8		7.3		7.3		7.2		6.1		6.0				6.2842990557		7.2892955144		11.5665446917		10.1132150226

		36166.6359375		0.6359375				8.0		13.1		7.7		8.3		8.1		8.5		6.8		6.6				7.0371710459		8.269780159		11.3301420742		9.8825573921

		36166.80260416667		0.8026041666666667				7.5		9.5		7.6		8.2		8.0		8.2		7.0		6.9				7.1947488785		8.0946935018		12.1068496704		10.5334069994

		36166.96927083333		0.9692708333333333				7.0		5.5		7.1		7.4		7.6		7.2		6.7		6.9				6.8865966797		7.4293648402		11.7928860452		10.2303791841

		36167.1359375		0.1359375				6.9		4.6		6.2		6.5		6.8		6.0		6.2		6.5				6.2667902311		6.4138630231		12.7532511817		11.3197445869

		36167.30260416667		0.3026041666666667				6.8		4.1		5.4		5.6		6.0		5.1		5.6		5.9				5.6539875666		5.5734477043		12.5093829367		11.3887889385

		36167.46927083333		0.46927083333333336				6.9		4.0		5.1		5.2		5.5		5.2		5.1		5.2				5.1532400449		5.3283267021		12.0424082014		11.0320600669

		36167.6359375		0.6359375				7.3		6.8		6.1		7.4		6.3		6.7		5.7		5.5				5.7660430272		6.7990533511		12.1756393115		10.5717648665

		36167.80260416667		0.8026041666666667				7.0		6.6		5.9		6.6		6.2		6.4		5.7		5.7				5.783551534		6.3788456917		12.3842183749		11.0665822824

		36167.96927083333		0.9692708333333333				6.9		6.4		5.6		5.9		6.0		5.9		5.5		5.6				5.6084650358		5.8886035283		11.1996480094		10.2894516786

		36168.1359375		0.1359375				6.8		5.1		4.9		4.9		5.3		5.0		5.1		5.3				5.1182228724		5.0832056999		11.262974951		10.0194104513

		36168.30260416667		0.3026041666666667				6.7		4.0		4.3		4.4		4.6		4.3		4.7		4.9				4.6279807091		4.4178768794		11.2844552994		9.8122775555

		36168.46927083333		0.46927083333333336				6.8		4.0		4.2		4.7		4.5		4.4		4.4		4.5				4.3478423754		4.5229288737		8.7321646478		7.9248876174

		36168.6359375		0.6359375				7.1		5.1		5.0		4.9		6.0		4.9		4.9		4.8				4.9081192017		5.2582921982		8.2019139926		6.8865965605

		36168.80260416667		0.8026041666666667				6.8		4.1		4.8		6.2		5.5		5.5		4.9		5.0				4.9081192017		5.7485343615		8.9330152935		7.3943475485

		36168.96927083333		0.9692708333333333				6.7		3.1		4.0		5.9		4.5		4.8		4.3		4.6				4.2808388869		5.0481883685		8.2382503615		7.0179114739

		36169.1359375		0.1359375				6.6		2.1		3.3		5.6		3.7		4.4		3.7		4.0				3.6273633639		4.5600654284		8.0576905674		6.8953509331

		36169.30260416667		0.3026041666666667				6.6		2.0		2.7		5.5		2.9		4.2		3.1		3.3				3.0445624987		4.2165950139		8.1424836318		6.6589841843

		36169.46927083333		0.46927083333333336				6.8		2.7		2.8		6.2		2.9		5.2		3.0		3.0				2.9385985533		4.7768716812		8.148970392		7.2630325953

		36169.6359375		0.6359375				7.0		4.8		3.8		6.9		4.1		6.4		3.8		3.6				3.7333273093		5.783551534		10.0754644076		8.6811424096

		36169.80260416667		0.8026041666666667				6.4		0.4		2.8		5.3		3.2		4.3		3.2		3.6				3.1770172119		4.2610505422		11.1095431646		9.3275728226

		36169.96927083333		0.9692708333333333				6.4		0.1		2.3		5.4		2.6		4.3		2.7		2.9				2.620707194		4.1106312275		11.7838756243		9.8237849871

		36170.1359375		0.1359375				6.4		0.3		2.1		5.3		2.4		4.1		2.5		2.6				2.3822886149		3.9261063735		12.0976437463		10.0769474506

		36170.30260416667		0.3026041666666667				6.4		-1.3		1.7		5.2		2.0		3.7		2.1		2.3				2.0643971761		3.6471753915		13.3007121086		10.6753313541

		36170.46927083333		0.46927083333333336				6.6		1.7		1.5		5.7		1.9		4.6		1.7		1.9				1.6935238043		4.0823162794

		36170.6359375		0.6359375				6.6		5.1		2.9		6.6		3.3		6.2		2.9		2.5				2.7796529134		5.3380604585

		36170.80260416667		0.8026041666666667				6.2		2.1		2.4		5.5		2.9		4.7		2.7		2.9				2.6471982002		4.3916815122

		36170.96927083333		0.9692708333333333				6.0		-0.4		1.8		4.9		2.3		3.7		2.2		2.5				2.1703610023		3.6215964158

		36171.1359375		0.1359375				6.0		0.0		1.3		4.9		1.8		3.5		1.7		1.9				1.6405419111		3.4096688032

		36171.30260416667		0.3026041666666667				6.0		0.9		1.3		5.1		1.7		3.7		1.6		1.6				1.4815962315		3.4797033072

		36171.46927083333		0.46927083333333336				6.1		2.1		1.3		5.7		1.8		4.7		1.6		1.6				1.5080871979		4.0908426841

		36171.6359375		0.6359375				6.6		4.7		2.4		6.4		5.2		6.0		2.4		2.1				2.2763248285		5.8535861969

		36171.80260416667		0.8026041666666667				5.8		0.0		1.7		4.5		4.8		3.8		2.1		2.3				2.0114152034		4.3679263592

		36171.96927083333		0.9692708333333333				5.6		-2.5		1.0		3.8		4.5		2.9		1.4		1.7				1.3756323655		3.7199459076

		36172.1359375		0.1359375				5.5		-3.5		0.9		3.7		4.2		2.3		1.2		1.3				1.1107228398		3.4029661814

		36172.30260416667		0.3026041666666667				5.5		-2.1		0.8		4.0		4.3		2.5		1.0		1.1				0.9782681068		3.5704383055

		36172.46927083333		0.46927083333333336				3.2		0.3		0.6		3.2		3.4		2.5		0.9		1.0				0.8193223675		3.0445624193

		36172.6359375		0.6359375				2.9		1.4		0.6		3.4		3.5		2.8		0.8		0.9				0.7663404544		3.2299990654

		36172.80260416667		0.8026041666666667				5.5		2.4		0.6		4.7		4.4		3.9		0.8		0.8				0.7398495078		4.324382623

		36172.96927083333		0.9692708333333333				5.3		1.4		0.6		4.4		4.4		3.7		0.9		0.9				0.792831401		4.139857928

		36173.1359375		0.1359375				5.3		1.1		0.6		4.3		4.4		3.7		0.8		0.9				0.7398495078		4.1048405965

		36173.30260416667		0.3026041666666667				5.4		0.4		0.6		4.3		4.5		3.6		0.9		0.9				0.792831401		4.1133670012

		36173.46927083333		0.46927083333333336				4.3		2.1		0.6		4.5		4.5		4.0		0.7		0.8				0.6868676146		4.3158563773

		36173.6359375		0.6359375				5.3		3.3		0.6		5.0		4.8		4.6		0.7		0.7				0.660376668		4.8030672073

		36173.80260416667		0.8026041666666667				5.1		4.3		0.5		4.9		4.8		4.5		1.0		0.9				0.7663404644		4.7330327034

		36173.96927083333		0.9692708333333333				5.2		6.4		0.5		4.9		4.9		4.3		1.4		1.3				1.0577409367		4.698015372

		36174.1359375		0.1359375				5.4		5.8		0.6		5.0		5.0		4.4		1.7		1.7				1.3491414189		4.8030673663

		36174.30260416667		0.3026041666666667				5.3		4.6		0.9		4.7		4.9		4.0		1.9		1.9				1.5610690316		4.525960048

		36174.46927083333		0.46927083333333336				5.2		4.9		1.0		5.0		5.1		4.5		2.0		1.9				1.6405419111		4.8731018702

		36174.6359375		0.6359375				5.5		6.5		2.5		5.7		5.6		5.6		2.8		2.5				2.5942161878		5.6784995397

		36174.80260416667		0.8026041666666667				5.3		7.1		2.7		5.3		5.4		5.1		2.9		2.9				2.8326348464		5.2933093707

		36174.96927083333		0.9692708333333333				5.3		7.5		2.9		5.2		5.3		5.0		3.1		3.1				3.018071572		5.1882575353

		36175.1359375		0.1359375				5.3		7.2		2.8		5.1		5.2		4.7		3.2		3.2				3.0445624193		5.0131708781

		36175.30260416667		0.3026041666666667				5.5		7.4		2.9		5.4		5.3		4.9		3.2		3.2				3.0975443522		5.2232748667

		36175.46927083333		0.46927083333333336				5.7		8.9		3.7		6.3		5.9		6.2		3.7		3.4				3.6008724372		6.0987071991

		36175.6359375		0.6359375				5.8		9.5		4.6		6.7		6.3		6.8		4.3		4.1				4.3128248851		6.5889495214

		36175.80260416667		0.8026041666666667				5.9		9.9		5.0		6.7		6.4		7.0		4.6		4.5				4.698015372		6.6940015157

		36175.96927083333		0.9692708333333333				5.9		10.0		5.4		6.9		6.7		7.3		5.1		5.0				5.1882575353		6.9741398493

		36176.1359375		0.1359375				6.2		11.3		6.0		7.2		7.0		7.7		5.5		5.4				5.6434825261		7.3243130048

		36176.30260416667		0.3026041666666667				5.9		6.8		5.9		6.3		6.6		6.8		5.6		5.7				5.7310255369		6.5539321899

		36176.46927083333		0.46927083333333336				5.7		5.2		5.5		6.0		6.4		6.2		5.3		5.4				5.4333786964		6.168741862

		36176.6359375		0.6359375				5.9		6.8		5.6		6.0		6.3		6.2		5.4		5.5				5.5139183998		6.1337245305

		36176.80260416667		0.8026041666666667				5.5		5.6		4.6		5.0		5.3		4.7		4.7		5.0				4.7680498759		5.013171037

		36176.96927083333		0.9692708333333333				5.5		5.1		3.9		4.9		5.0		4.2		4.1		4.3				4.0792614619		4.698015372

		36177.1359375		0.1359375				5.4		4.4		3.4		4.7		4.7		3.8		3.7		3.9				3.6803452969		4.4029435317

		36177.30260416667		0.3026041666666667				5.5		3.8		3.0		4.7		4.6		3.7		3.4		3.6				3.3359629313		4.3149442673

		36177.46927083333		0.46927083333333336				5.8		5.2		3.3		5.5		5.1		4.6		3.3		3.3				3.3359630108		5.083205541

		36177.6359375		0.6359375				6.5		7.9		4.4		6.8		6.4		6.4		4.2		4.0				4.1757870515		6.5189148585

		36177.80260416667		0.8026041666666667				5.6		5.3		3.5		4.9		5.1		4.4		3.7		4.0				3.7333271503		4.8030672073

		36177.96927083333		0.9692708333333333				5.4		4.1		2.9		4.6		4.6		3.7		3.3		3.5				3.2564900716		4.2799269358

		36178.1359375		0.1359375				5.4		3.0		2.5		4.5		4.3		3.3		2.9		3.1				2.8326348464		4.0338941415

		36178.30260416667		0.3026041666666667				5.4		3.0		2.1		4.5		4.2		3.2		2.5		2.7				2.4352704684		3.9458948771

		36178.46927083333		0.46927083333333336				5.7		5.6		2.7		5.9		5.1		4.7		2.8		2.5				2.6736890475		5.2232747078

		36178.6359375		0.6359375				6.3		8.4		4.1		6.6		6.4		6.6		3.8		3.6				3.8182951609		6.5189150174

		36178.80260416667		0.8026041666666667				5.9		7.8		4.3		6.2		6.2		6.3		4.1		4.1				4.1377383868		6.2037590345

		36178.96927083333		0.9692708333333333				6.0		8.4		4.8		6.5		6.4		6.7		4.5		4.4				4.5579462051		6.5189150174

		36179.1359375		0.1359375				6.1		9.2		5.2		6.7		6.7		7.1		4.9		4.8				4.9781537056		6.8340708415

		36179.30260416667		0.3026041666666667				6.4		10.4		5.7		7.2		7.1		7.7		5.3		5.2				5.4333785375		7.3593303363

		36179.46927083333		0.46927083333333336				6.6		10.9		6.6		7.8		7.7		8.7		6.0		5.7				6.074195226		8.0946933428

		36179.6359375		0.6359375				6.8		11.9		7.2		8.1		8.2		9.3		6.5		6.3				6.67649285		8.5024474462

		36179.80260416667		0.8026041666666667				6.8		12.2		7.4		8.1		8.1		9.1		6.8		6.7				6.9846448898		8.421400706

		36179.96927083333		0.9692708333333333				6.9		12.2		7.7		8.3		8.3		9.4		7.1		7.0				7.2892956734		8.6535288493

		36180.1359375		0.1359375				6.8		12.0		7.8		8.1		8.3		9.4		7.3		7.3				7.4748872121		8.5834941864

		36180.30260416667		0.3026041666666667				6.9		12.1		8.1		8.1		8.3		9.4		7.4		7.4				7.6324650447		8.5834941864

		36180.46927083333		0.46927083333333336				7.1		11.5		8.3		8.3		8.4		9.3		7.6		7.6				7.8250603676		8.642516772

		36180.6359375		0.6359375				7.2		11.6		8.5		8.2		8.3		9.6		7.8		7.8				8.0421676636		8.6645412445

		36180.80260416667		0.8026041666666667				7.0		10.6		8.2		7.5		7.8		9.0		7.6		7.7				7.8495724996		8.1302498182

		36180.96927083333		0.9692708333333333				6.9		8.9		7.5		6.9		7.2		8.1		7.2		7.4				7.3943475087		7.3943475087

		36181.1359375		0.1359375				6.7		8.2		7.1		6.8		7.0		7.3		6.9		7.0				7.0196623802		7.0441743533

		36181.30260416667		0.3026041666666667				6.5		5.3		6.0		5.7		6.2		5.9		6.1		6.4				6.1442298889		5.9236207008

		36181.46927083333		0.46927083333333336				6.9		4.6		6.0		7.1		6.8		5.4		5.7		5.7				5.8010601997		6.4488803546

		36181.6359375		0.6359375				7.7		8.7		7.1		8.2		8.2		7.4		6.6		6.3				6.6694893837		7.9196070035

		36181.80260416667		0.8026041666666667				7.0		4.7		5.6		6.0		6.6		6.4		5.7		6.2				5.853586038		6.3088111877

		36181.96927083333		0.9692708333333333				6.7		1.3		4.3		5.3		5.7		4.6		4.6		5.0				4.6279807091		5.2232747078

		36182.1359375		0.1359375				6.6		-0.7		3.4		5.1		5.3		3.4		3.7		4.1				3.712331295		4.6206617355

		36182.30260416667		0.3026041666666667				6.5		-1.8		2.5		4.8		4.9		2.6		2.9		3.2				2.8591257731		4.1106312275

		36182.46927083333		0.46927083333333336				6.9		0.1		2.5		6.4		6.0		2.9		2.5		2.5				2.4882524014		5.0920275052

		36182.6359375		0.6359375				7.7		5.4		4.1		7.6		7.6		5.6		3.7		3.3				3.6593493621		6.9741398493

		36182.80260416667		0.8026041666666667				6.8		0.5		2.9		4.5		5.9		4.7		3.1		3.4				3.1505262852		5.013171037

		36182.96927083333		0.9692708333333333				6.6		-0.9		2.1		4.1		5.1		3.4		2.3		2.6				2.329306682		4.2004540761

		36183.1359375		0.1359375				6.4		-0.8		1.4		4.2		4.8		2.5		1.7		1.9				1.6935238043		3.8125281334

		36183.30260416667		0.3026041666666667				6.3		-0.1		1.4		5.0		5.1		2.7		1.6		1.7				1.5610690514		4.2771913211

		36183.46927083333		0.46927083333333336				6.5		2.6		2.1		6.3		6.0		3.7		2.0		1.8				1.9584333499		5.2954287529

		36183.6359375		0.6359375				7.0		7.1		3.4		7.1		6.9		5.2		3.1		2.7				3.0710534255		6.4138630231

		36183.80260416667		0.8026041666666667				6.8		7.3		3.7		6.5		6.7		5.6		3.4		3.3				3.468417724		6.2737938563

		36183.96927083333		0.9692708333333333				6.7		7.2		4.1		6.8		6.8		6.0		3.8		3.7				3.8447860877		6.5189148585

		36184.1359375		0.1359375				6.8		8.3		4.6		6.9		7.0		6.4		4.3		4.2				4.3478422165		6.7640360196

		36184.30260416667		0.3026041666666667				6.4		5.6		3.7		5.2		6.0		5.6		3.8		4.1				3.8447860877		5.6084650358

		36184.46927083333		0.46927083333333336				6.5		5.5		3.9		6.8		6.5		5.4		3.8		3.7				3.8128000895		6.2387765249

		36184.6359375		0.6359375				6.9		7.4		5.0		7.3		7.2		6.3		4.7		4.4				4.698015372		6.9391225179

		36184.80260416667		0.8026041666666667				6.6		6.8		4.7		6.4		6.6		6.3		4.5		4.6				4.5929633776		6.4138630231

		36184.96927083333		0.9692708333333333				6.8		8.5		5.1		7.2		7.0		6.5		4.8		4.7				4.8731017113		6.9041053454

		36185.1359375		0.1359375				6.9		11.0		5.5		7.4		7.3		6.8		5.1		5.0				5.2232748667		7.1842435201

		36185.30260416667		0.3026041666666667				7.2		12.4		6.4		8.3		8.1		7.5		5.7		5.5				5.8710948626		7.954624335

		36185.46927083333		0.46927083333333336				7.6		12.6		7.3		9.6		9.0		8.4		6.5		6.2				6.6589840253		8.9802360535

		36185.6359375		0.6359375				7.3		11.3		7.8		8.4		8.7		8.9		7.0		6.9				7.254278183		8.6549701691

		36185.80260416667		0.8026041666666667				6.6		7.3		6.6		5.9		6.7		8.2		6.5		6.7				6.6064581871		6.9041053454

		36185.96927083333		0.9692708333333333				6.3		4.7		5.2		4.8		5.4		6.9		5.4		5.8				5.4964097341		5.7135170301

		36186.1359375		0.1359375				6.2		4.1		4.4		4.8		4.9		5.6		4.6		4.9				4.6279807091		5.1182228724

		36186.30260416667		0.3026041666666667				6.3		4.0		4.0		5.3		5.1		4.8		4.2		4.4				4.1757870515		5.083205541

		36186.46927083333		0.46927083333333336				6.5		5.9		4.6		6.6		6.1		4.9		4.4		4.3				4.4178768794		5.8535863558

		36186.6359375		0.6359375				7.0		7.3		5.7		7.2		7.2		5.9		5.3		5.1				5.3983612061		6.7640361786

		36186.80260416667		0.8026041666666667				6.5		5.7		5.3		6.2		6.4		6.0		5.1		5.2				5.2232747078		6.168741862

		36186.96927083333		0.9692708333333333				6.3		3.6		5.0		5.6		6.0		5.7		4.9		5.0				4.9781538645		5.783551534

		36187.1359375		0.1359375				6.3		3.9		4.8		5.6		5.9		5.5		4.8		4.9				4.8380845388		5.6784996986

		36187.30260416667		0.3026041666666667				6.1		1.6		3.7		4.5		4.8		4.5		4.0		4.4				4.0028199355		4.5929635366

		36187.46927083333		0.46927083333333336				6.9		3.7		3.7		6.2		5.9		4.2		3.7		3.7				3.6538543701		5.3983612061

		36187.6359375		0.6359375				6.8		5.5		5.0		6.4		6.4		6.6		4.6		4.4				4.6629980405		6.4488803546

		36187.80260416667		0.8026041666666667				5.0		5.0		4.6		5.7		5.5		5.7		4.4		4.5				4.4879115423		5.6784996986

		36187.96927083333		0.9692708333333333				4.2		5.8		4.2		5.2		5.0		5.5		4.3		4.4				4.2778077126		5.2582921982

		36188.1359375		0.1359375				5.1		6.8		4.3		5.2		5.0		6.2		4.4		4.4				4.3478423754		5.4683958689

		36188.30260416667		0.3026041666666667				5.1		5.7		4.5		5.2		5.0		6.4		4.5		4.5				4.4879117012		5.5384305318

		36188.46927083333		0.46927083333333336				6.4		7.5		5.2		6.1		5.7		7.1		4.9		4.7				4.9431363742		6.3088111877

		36188.6359375		0.6359375				6.9		8.0		6.1		7.1		6.8		7.3		5.6		5.3				5.6784996986		7.0791916847

		36188.80260416667		0.8026041666666667				4.5		6.5		5.2		6.4		6.1		6.3		5.1		5.3				5.2232747078		6.2387765249

		36188.96927083333		0.9692708333333333				3.5		5.7		5.0		6.1		5.7		6.2		5.0		5.1				5.0481883685		5.9936553637

		36189.1359375		0.1359375				3.5		4.8		4.7		5.7		5.4		6.2		4.7		4.8				4.7330325445		5.783551534

		36189.30260416667		0.3026041666666667				2.1		3.4		4.4		5.3		5.0		5.7		4.5		4.6				4.4879115423		5.3633440336

		36189.46927083333		0.46927083333333336				3.6		3.4		4.4		5.2		4.9		6.2		4.4		4.3				4.3478423754		5.4333785375

		36189.6359375		0.6359375				6.4		4.4		5.1		6.4		6.1		6.3		4.9		4.7				4.9081190427		6.2387765249

		36189.80260416667		0.8026041666666667				6.3		3.1		4.5		6.0		5.9		5.7		4.6		4.8				4.6279807091		5.8535861969

		36189.96927083333		0.9692708333333333				6.3		2.9		4.0		5.7		5.6		5.1		4.2		4.3				4.1407697201		5.5034130414

		36190.1359375		0.1359375				6.2		3.1		3.7		5.6		5.4		4.7		3.9		4.1				3.8977679412		5.2582920392

		36190.30260416667		0.3026041666666667				6.2		2.8		3.7		5.6		5.3		4.4		3.8		3.9				3.7863091628		5.1182228724

		36190.46927083333		0.46927083333333336				6.3		3.2		3.8		5.7		5.4		4.3		3.8		3.8				3.812800169		5.1532402039

		36190.6359375		0.6359375				6.4		4.3		4.6		6.4		6.0		4.9		4.4		4.2				4.3828595479		5.7485343615

		36190.80260416667		0.8026041666666667				6.3		3.5		4.1		5.7		5.6		4.7		4.1		4.3				4.1377383868		5.3633438746

		36190.96927083333		0.9692708333333333				6.1		1.4		3.2		5.2		5.1		4.0		3.5		3.8				3.4949086507		4.7710810502

		36191.1359375		0.1359375				6.1		1.8		3.1		5.4		5.2		3.7		3.3		3.4				3.2829810778		4.7966601849

		36191.30260416667		0.3026041666666667				6.2		2.4		3.2		5.6		5.3		3.8		3.4		3.4				3.3359629313		4.9282030265

		36191.46927083333		0.46927083333333336				6.5		3.4		3.6		6.2		5.7		4.1		3.6		3.6				3.5743815899		5.3283265432

		36191.6359375		0.6359375				6.6		4.9		4.4		6.7		6.4		4.9		4.2		4.0				4.1757870515		5.9936555227

		36191.80260416667		0.8026041666666667				6.5		4.9		4.3		6.5		6.3		5.1		4.2		4.3				4.2427903811		5.9586380323

		36191.96927083333		0.9692708333333333				6.5		5.0		4.3		6.5		6.3		5.2		4.3		4.3				4.2778077126		5.9936553637

		36192.1359375		0.1359375				6.5		5.7		4.4		6.5		6.4		5.3		4.3		4.3				4.312825044		6.0636900266

		36192.30260416667		0.3026041666666667				6.5		6.1		4.5		6.6		6.5		5.5		4.5		4.5				4.4879117012		6.2037593524

		36192.46927083333		0.46927083333333336				6.6		6.6		4.9		6.9		6.7		5.9		4.7		4.6				4.7330325445		6.483897686

		36192.6359375		0.6359375				6.8		7.8		5.6		7.2		7.2		6.5		5.3		5.2				5.3983612061		6.9741400083

		36192.80260416667		0.8026041666666667				6.7		7.5		5.5		6.9		7.0		6.6		5.3		5.4				5.4333786964		6.8340706825

		36192.96927083333		0.9692708333333333				6.4		5.0		4.6		6.0		6.2		6.0		4.7		5.1				4.8030670484		6.0286726952

		36193.1359375		0.1359375				6.2		2.6		3.6		5.3		5.5		4.9		3.8		4.2				3.8533124924		5.2582921982

		36193.30260416667		0.3026041666666667				6.1		-0.0		2.8		4.9		5.0		3.8		3.2		3.4				3.124035279		4.5780301889

		36193.46927083333		0.46927083333333336				6.6		4.1		3.4		6.5		6.1		4.1		3.3		3.1				3.2829810778		5.5384305318

		36193.6359375		0.6359375				7.3		8.0		5.2		7.7		7.6		5.4		4.6		4.2				4.6629978816		6.9391226768

		36193.80260416667		0.8026041666666667				6.6		5.5		4.3		6.3		6.5		5.3		4.3		4.6				4.3828595479		6.0286726952

		36193.96927083333		0.9692708333333333				6.5		5.5		4.0		6.3		6.2		5.2		4.0		4.1				4.0037317276		5.8886033694

		36194.1359375		0.1359375				6.4		5.2		3.8		6.1		6.1		5.0		3.9		4.1				3.9242589474		5.713517189

		36194.30260416667		0.3026041666666667				6.3		5.1		3.7		6.1		6.0		4.9		3.8		3.8				3.759818236		5.6434825261

		36194.46927083333		0.46927083333333336				6.9		7.1		4.4		7.1		6.8		5.3		4.2		3.9				4.1492961248		6.4138630231

		36194.6359375		0.6359375				7.4		10.6		6.3		8.3		8.2		6.5		5.5		5.1				5.6434823672		7.6394686699

		36194.80260416667		0.8026041666666667				7.1		9.4		5.7		7.1		7.3		6.8		5.5		5.6				5.6364789009		7.0791916847

		36194.96927083333		0.9692708333333333				6.8		9.6		5.4		7.0		7.0		7.0		5.4		5.5				5.4438838959		7.0091571808

		36195.1359375		0.1359375				6.8		9.9		5.4		7.0		7.0		6.9		5.6		5.6				5.566444238		6.9741398493

		36195.30260416667		0.3026041666666667				6.8		9.7		5.7		7.0		7.1		7.0		5.7		5.7				5.7415307363		7.0441745122

		36195.46927083333		0.46927083333333336				7.3		10.5		6.5		8.0		7.8		8.1		6.2		5.9				6.1967557271		7.954624176

		36195.6359375		0.6359375				12.3		12.6		8.1		9.0		9.0		9.0		7.3		7.0				7.446873347		9.0067605972

		36195.80260416667		0.8026041666666667				7.6		10.5		7.2		8.0		8.1		7.3		7.0		7.2				7.1492265066		7.7795376778

		36195.96927083333		0.9692708333333333				6.9		7.4		6.4		7.0		7.2		6.7		6.4		6.6				6.4418768883		6.9741400083

		36196.1359375		0.1359375				6.6		6.7		5.6		6.6		6.7		6.3		5.9		6.0				5.8360775312		6.5189150174

		36196.30260416667		0.3026041666666667				6.7		7.3		5.2		6.7		6.6		6.4		5.4		5.5				5.3913578987		6.5539323489

		36196.46927083333		0.46927083333333336				7.4		8.2		5.9		7.4		7.3		7.5		5.5		5.4				5.6084651947		7.4293646812

		36196.6359375		0.6359375				7.3		7.5		6.6		7.6		7.6		7.6		6.3		6.1				6.3368250529		7.6394686699

		36196.80260416667		0.8026041666666667				6.9		6.2		5.7		6.8		6.9		6.6		5.7		6.0				5.8360775312		6.7640360196

		36196.96927083333		0.9692708333333333				6.6		5.0		4.6		6.3		6.2		6.0		4.9		5.3				4.9431363742		6.1337245305

		36197.1359375		0.1359375				6.6		4.5		4.0		6.3		6.1		6.1		4.3		4.5				4.2458217144		6.1337246895

		36197.30260416667		0.3026041666666667				6.5		3.5		3.3		6.0		5.6		5.5		3.7		4.0				3.6273633639		5.7135170301

		36197.46927083333		0.46927083333333336				7.1		5.5		4.1		7.2		6.8		7.3		4.0		3.7				3.8977679412		7.1142090162

		36197.6359375		0.6359375				7.4		7.7		5.9		7.7		7.7		7.8		5.4		5.0				5.4333786964		7.7795378367

		36197.80260416667		0.8026041666666667				6.7		6.1		5.4		6.8		7.0		6.8		5.3		5.4				5.398361365		6.869087855

		36197.96927083333		0.9692708333333333				6.5		5.0		5.0		6.4		6.4		6.3		5.0		5.2				5.0832056999		6.3438283602

		36198.1359375		0.1359375				6.3		2.5		4.0		5.9		5.6		5.5		4.3		4.6				4.2808388869		5.6784996986

		36198.30260416667		0.3026041666666667				6.1		1.2		3.3		5.6		5.1		5.2		3.7		4.0				3.6803452969		5.3283265432

		36198.46927083333		0.46927083333333336				6.6		1.8		3.7		6.3		5.9		6.3		3.7		3.7				3.7068362236		6.1337245305

		36198.6359375		0.6359375				6.7		2.7		4.6		6.4		6.4		6.3		4.4		4.4				4.4528942108		6.3438283602

		36198.80260416667		0.8026041666666667				5.9		1.0		3.6		5.2		5.0		4.9		3.8		4.2				3.8533124924		5.0481883685

		36198.96927083333		0.9692708333333333				5.6		-0.2		3.2		4.9		4.5		4.7		3.5		3.7				3.4419267178		4.698015372

		36199.1359375		0.1359375				5.8		-1.3		2.8		5.1		4.4		4.7		3.2		3.3				3.0975443522		4.7330325445

		36199.30260416667		0.3026041666666667				5.7		-2.3		2.2		4.9		4.1		4.3		2.8		2.9				2.6471981208		4.4178768794

		36199.46927083333		0.46927083333333336				5.7		0.3		2.4		5.7		5.0		5.6		2.6		2.6				2.5412344138		5.4683958689

		36199.6359375		0.6359375				5.4		2.1		3.6		5.9		5.0		6.2		3.4		3.2				3.3889448643		5.6784996986

		36199.80260416667		0.8026041666666667				5.5		0.8		3.1		5.4		5.0		5.0		3.3		3.4				3.2564900716		5.1532403628

		36199.96927083333		0.9692708333333333				5.1		-1.4		2.6		4.9		4.6		4.3		2.9		2.9				2.8061439196		4.5929633776

		36200.1359375		0.1359375				5.1		-1.2		2.3		4.7		4.4		4.3		2.5		2.6				2.4882524014		4.4528942108

		36200.30260416667		0.3026041666666667				5.4		-0.9		2.2		4.8		4.4		4.5		2.5		2.5				2.4087795417		4.5579462051

		36200.46927083333		0.46927083333333336				5.6		1.1		2.2		5.4		5.1		5.4		2.4		2.4				2.3293067614		5.3283267021

		36200.6359375		0.6359375				5.4		1.5		3.2		5.5		5.4		5.7		3.0		2.8				2.9915804863		5.5734478633

		36200.80260416667		0.8026041666666667				5.0		0.1		2.5		4.6		4.5		4.0		2.8		3.0				2.7796528339		4.3508735498

		36200.96927083333		0.9692708333333333				4.6		-1.8		1.6		3.9		3.7		3.3		2.0		2.3				1.9584333499		3.6538543701

		36201.1359375		0.1359375				4.8		-0.8		1.1		4.1		3.7		3.7		1.4		1.6				1.3756324053		3.7918041547

		36201.30260416667		0.3026041666666667				5.0		0.1		1.0		4.5		3.9		4.2		1.3		1.4				1.2696685791		4.1843134562

		36201.46927083333		0.46927083333333336				5.4		2.7		1.3		5.2		4.9		5.6		1.5		1.4				1.402123332		5.2582920392

		36201.6359375		0.6359375				5.4		3.5		2.6		5.0		4.9		4.2		2.7		2.5				2.620707194		4.698015372

		36201.80260416667		0.8026041666666667				4.5		1.2		2.1		4.2		4.0		3.7		2.5		2.5				2.3822886149		3.9327852726

		36201.96927083333		0.9692708333333333				4.2		0.2		1.8		3.8		3.6		3.5		2.1		2.3				2.0908881426		3.6273634434

		36202.1359375		0.1359375				4.4		0.5		1.7		3.9		3.6		3.6		2.1		2.1				1.9584333499		3.6803453763

		36202.30260416667		0.3026041666666667				4.6		-0.7		1.7		4.1		3.7		3.8		2.0		2.1				1.905451417		3.8447860877

		36202.46927083333		0.46927083333333336				4.9		1.1		1.7		4.8		4.5		4.6		1.9		2.0				1.8524695237		4.6279807091

		36202.6359375		0.6359375				5.4		4.5		2.8		6.1		6.2		6.2		2.6		2.4				2.5942162673		6.1337245305

		36202.80260416667		0.8026041666666667				4.4		2.2		2.5		4.5		4.8		4.3		2.6		2.7				2.620707194		4.5229288737

		36202.96927083333		0.9692708333333333				4.2		1.0		2.1		4.0		4.1		3.8		2.5		2.5				2.3822886149		3.9507498741

		36203.1359375		0.1359375				4.4		0.8		1.9		4.1		3.9		3.9		2.3		2.4				2.196851929		3.9507498741

		36203.30260416667		0.3026041666666667				4.5		0.8		1.9		4.3		4.0		4.1		2.2		2.2				2.1173790693		4.1057523886

		36203.46927083333		0.46927083333333336				4.5		2.9		2.6		4.6		4.5		4.9		2.5		2.4				2.5147434076		4.6629980405

		36203.6359375		0.6359375				4.8		5.0		3.7		5.2		5.2		5.3		3.4		3.2				3.415435791		5.2582920392

		36203.80260416667		0.8026041666666667				4.4		4.1		3.4		4.5		4.6		4.4		3.4		3.5				3.4419267178		4.4879115423

		36203.96927083333		0.9692708333333333				4.2		3.3		3.1		4.1		4.1		4.0		3.3		3.3				3.2299991449		4.0357177258

		36204.1359375		0.1359375				4.2		2.1		2.7		4.1		3.9		3.8		3.0		3.1				2.9385986328		3.9242589474

		36204.30260416667		0.3026041666666667				4.1		-0.2		1.8		3.6		3.3		3.2		2.3		2.6				2.249833862		3.3359629313

		36204.46927083333		0.46927083333333336				4.9		1.7		2.1		4.8		4.4		4.7		2.2		2.1				2.1438700358		4.6279807091

		36204.6359375		0.6359375				5.7		4.6		4.1		6.2		6.3		6.1		3.7		3.3				3.6593493621		6.168741862

		36204.80260416667		0.8026041666666667				4.4		0.8		2.7		3.7		3.8		3.3		2.9		3.4				3.0180714925		3.6273634434

		36204.96927083333		0.9692708333333333				4.0		-1.7		1.5		3.2		2.9		2.6		2.0		2.4				1.9584333897		2.8856167793

		36205.1359375		0.1359375				4.0		-2.2		1.0		3.2		2.6		2.6		1.4		1.6				1.3491414388		2.8061439196

		36205.30260416667		0.3026041666666667				4.2		-1.5		0.8		3.6		2.9		3.2		1.1		1.3				1.0577409665		3.2035082181

		36205.46927083333		0.46927083333333336				4.5		1.4		0.7		4.6		4.0		4.6		1.0		1.1				0.9517771602		4.3858907223

		36205.6359375		0.6359375				4.5		3.6		1.3		4.7		4.3		4.6		1.7		1.3				1.455105265		4.5229287148

		36205.80260416667		0.8026041666666667				4.5		4.3		1.9		4.7		4.4		4.7		2.1		2.0				2.0114152829		4.5929633776

		36205.96927083333		0.9692708333333333				4.6		5.0		2.1		4.6		4.5		4.5		2.4		2.4				2.3028158347		4.5229288737

		36206.1359375		0.1359375				4.4		3.6		1.7		4.1		3.9		3.8		2.1		2.3				2.0643971761		3.9242589474

		36206.30260416667		0.3026041666666667				4.5		1.0		1.5		4.1		3.8		3.8		2.0		2.1				1.8524695237		3.8977680206

		36206.46927083333		0.46927083333333336				5.1		3.2		2.5		5.5		5.3		5.5		2.3		2.0				2.2498338223		5.4683960279

		36206.6359375		0.6359375				5.3		7.2		4.2		6.2		6.5		6.4		3.7		3.3				3.7208576997		6.3438283602

		36206.80260416667		0.8026041666666667				4.9		6.8		4.0		5.2		5.5		5.2		3.8		3.8				3.8657820225		5.3283267021

		36206.96927083333		0.9692708333333333				4.7		6.3		3.7		4.8		4.9		4.8		3.7		3.7				3.6803452969		4.8380845388

		36207.1359375		0.1359375				4.8		6.4		3.6		4.9		4.9		4.8		3.7		3.7				3.6803452969		4.8731018702

		36207.30260416667		0.3026041666666667				4.6		5.6		3.0		4.3		4.3		4.1		3.4		3.7				3.3624538581		4.2077730497

		36207.46927083333		0.46927083333333336				5.5		7.1		3.9		6.2		6.0		6.0		3.7		3.4				3.6538543701		6.0286726952

		36207.6359375		0.6359375				6.3		8.8		6.2		7.0		7.7		7.0		5.3		4.9				5.4683958689		7.2542783419

		36207.80260416667		0.8026041666666667				4.8		6.0		4.9		4.9		5.5		4.9		4.8		5.1				4.9431363742		5.1182230314

		36207.96927083333		0.9692708333333333				4.5		4.7		3.7		4.2		4.3		4.1		4.0		4.3				3.967802604		4.1727557182

		36208.1359375		0.1359375				4.4		3.4		2.8		4.0		3.7		3.7		3.3		3.6				3.2035081387		3.7863090833

		36208.30260416667		0.3026041666666667				4.4		1.8		2.3		3.9		3.4		3.6		2.8		3.0				2.7001799742		3.6273634434

		36208.46927083333		0.46927083333333336				5.2		4.5		3.0		5.6		5.0		5.4		2.9		2.7				2.8856166999		5.3633440336

		36208.6359375		0.6359375				5.5		6.0		4.6		6.0		6.3		6.2		4.3		4.0				4.2808388869		6.1337245305

		36208.80260416667		0.8026041666666667				4.8		4.6		3.9		4.8		5.0		4.9		4.0		4.2				4.0122581323		4.9081192017

		36208.96927083333		0.9692708333333333				4.6		3.6		3.7		4.6		4.7		4.7		3.8		3.9				3.8128000895		4.6629978816

		36209.1359375		0.1359375				4.8		3.9		3.7		4.8		4.7		4.8		3.8		3.8				3.7863091628		4.7680498759

		36209.30260416667		0.3026041666666667				5.0		4.1		3.7		5.0		4.9		5.0		3.8		3.8				3.7863091628		4.9781538645

		36209.46927083333		0.46927083333333336				5.0		5.1		4.3		5.4		5.4		5.5		4.2		4.0				4.1407697201		5.4683960279

		36209.6359375		0.6359375				5.6		9.5		5.7		6.4		6.8		6.5		5.3		5.0				5.3633440336		6.5539321899

		36209.80260416667		0.8026041666666667				5.4		9.2		5.5		5.7		6.3		5.7		5.3		5.4				5.4333786964		5.9236207008

		36209.96927083333		0.9692708333333333				5.3		8.9		5.3		5.7		6.0		5.7		5.2		5.2				5.2582920392		5.8185688655

		36210.1359375		0.1359375				5.6		9.0		5.5		6.1		6.3		6.1		5.3		5.3				5.398361365		6.1337246895

		36210.30260416667		0.3026041666666667				5.9		10.0		5.9		6.5		6.7		6.5		5.6		5.5				5.6784996986		6.5539323489

		36210.46927083333		0.46927083333333336				6.1		11.3		6.6		7.1		7.4		7.0		6.2		6.0				6.2387765249		7.184243679

		36210.6359375		0.6359375				6.7		13.0		8.2		8.0		9.0		8.1		7.4		6.9				7.5099045436		8.3403536479

		36210.80260416667		0.8026041666666667				5.7		9.8		7.4		6.0		7.7		6.3		7.1		7.3				7.2822920481		6.6589841843

		36210.96927083333		0.9692708333333333				5.3		5.5		5.9		4.8		5.7		4.8		6.1		6.5				6.1512333552		5.1182228724

		36211.1359375		0.1359375				5.3		4.2		5.0		5.1		4.9		4.8		5.2		5.5				5.2407835325		4.9431363742

		36211.30260416667		0.3026041666666667				5.2		2.9		3.9		4.7		4.1		4.4		4.4		4.8				4.3593999545		4.3828595479

		36211.46927083333		0.46927083333333336				6.1		6.0		4.8		6.5		5.7		6.3		4.6		4.3				4.5579460462		6.168741862

		36211.6359375		0.6359375				6.9		8.7		7.2		7.7		8.2		7.8		6.3		5.7				6.4138630231		7.9196070035

		36211.80260416667		0.8026041666666667				6.1		7.1		6.2		6.0		6.5		6.2		5.9		6.1				6.0461813609		6.2037591934

		36211.96927083333		0.9692708333333333				5.9		6.3		5.4		5.9		5.7		5.7		5.3		5.5				5.4263752302		5.783551534

		36212.1359375		0.1359375				5.8		5.9		4.9		5.6		5.4		5.5		5.0		5.1				5.013171037		5.5384305318

		36212.30260416667		0.3026041666666667				5.8		5.9		4.8		5.9		5.5		5.7		4.9		4.9				4.8731018702		5.7135170301

		36212.46927083333		0.46927083333333336				6.7		7.6		6.3		7.6		7.0		7.3		5.5		5.1				5.6434823672		7.3243128459

		36212.6359375		0.6359375				7.1		9.3		7.5		8.0		8.0		8.0		6.6		6.2				6.7815446854		7.954624176

		36212.80260416667		0.8026041666666667				6.1		5.8		6.5		5.9		7.1		6.2		6.2		6.5				6.3788456917		6.3788456917

		36212.96927083333		0.9692708333333333				5.8		4.0		5.2		5.3		5.9		5.4		5.2		5.6				5.3388319016		5.5384305318		5.6714962588		6.4080268012

		36213.1359375		0.1359375				5.3		2.4		4.3		4.0		5.1		5.2		4.5		4.9				4.5579462051		4.7710810502

		36213.30260416667		0.3026041666666667				5.2		1.9		3.5		3.6		4.3		4.9		3.9		4.2				3.8533124129		4.253436168

		36213.46927083333		0.46927083333333336				6.8		5.0		4.7		5.4		4.8		6.7		4.3		4.0				4.3158562183		5.6434825261

		36213.6359375		0.6359375				7.2		6.8		6.2		7.0		5.9		7.3		5.5		5.2				5.6434823672		6.7290186882

		36213.80260416667		0.8026041666666667				5.7		5.0		4.8		5.3		5.2		5.6		4.9		5.3				5.013171037		5.3983612061

		36213.96927083333		0.9692708333333333				5.2		3.1		3.6		4.3		4.3		5.0		3.9		4.3				3.9148207506		4.5229288737		4.5497648319		5.2197180854

		36214.1359375		0.1359375				5.3		2.9		3.3		4.2		3.8		5.2		3.5		3.7				3.4684176445		4.4029435317

		36214.30260416667		0.3026041666666667				5.3		2.7		3.0		3.9		3.7		5.2		3.3		3.4				3.2564900716		4.2829582691

		36214.46927083333		0.46927083333333336				7.8		4.6		4.4		4.4		4.5		6.2		4.0		3.6				3.9763290087		5.013171037

		36214.6359375		0.6359375				9.5		6.0		6.0		5.4		5.6		6.7		5.3		4.9				5.398361365		5.9236208598

		36214.80260416667		0.8026041666666667				-1.0		2.4		4.5		4.4		4.7		5.7		4.6		5.1				4.7330325445		4.9431363742

		36214.96927083333		0.9692708333333333				-1.9		-0.2		3.4		3.6		3.7		4.8		3.6		3.8				3.6008725166		4.0369253159		4.0722505252		4.7671258979

		36215.1359375		0.1359375				0.6		1.3		3.3		3.6		3.7		4.6		3.5		3.5				3.4419267178		3.9403997262

		36215.30260416667		0.3026041666666667				1.1		1.4		3.3		3.6		3.6		4.4		3.4		3.4				3.3624538581		3.8438742956

		36215.46927083333		0.46927083333333336				10.2		5.0		4.5		4.2		4.4		4.9		4.1		3.7				4.0963141918		4.4879115423

		36215.6359375		0.6359375				10.8		6.8		6.2		5.0		5.5		5.7		5.5		5.1				5.6084650358		5.4333786964

		36215.80260416667		0.8026041666666667				-0.2		3.1		4.7		4.2		4.7		5.1		4.8		5.3				4.9431363742		4.6629978816

		36215.96927083333		0.9692708333333333				-5.4		-1.5		3.1		3.1		3.4		3.9		3.4		3.9				3.468417724		3.468417724		4.1534523169		4.306163311

		36216.1359375		0.1359375				-4.1		-2.2		2.3		2.5		2.7		3.3		2.6		2.9				2.620707194		2.8061438402

		36216.30260416667		0.3026041666666667				-2.0		0.0		2.0		2.3		2.4		3.0		2.3		2.5				2.2498338223		2.5677252611

		36216.46927083333		0.46927083333333336				4.1		3.3		2.9		3.0		3.0		3.5		2.9		2.5				2.7796529134		3.1770171324

		36216.6359375		0.6359375				8.4		7.1		4.8		4.3		4.4		4.5		4.2		3.7				4.2363833586		4.3828597069

		36216.80260416667		0.8026041666666667				6.3		7.4		4.9		4.6		4.7		4.8		4.5		4.5				4.627980868		4.698015213

		36216.96927083333		0.9692708333333333				6.3		8.1		4.9		4.6		4.8		4.9		4.6		4.6				4.698015213		4.7680498759		3.5354288949		3.7333018382

		36217.1359375		0.1359375				6.3		8.2		4.9		4.7		4.9		5.0		4.7		4.7				4.7680498759		4.8731018702

		36217.30260416667		0.3026041666666667				6.9		8.5		5.1		4.9		5.1		5.2		4.9		4.8				4.9431363742		5.083205541

		36217.46927083333		0.46927083333333336				13.2		11.4		7.2		6.2		6.6		6.1		6.1		5.5				6.2492818832		6.2737938563

		36217.6359375		0.6359375				11.1		11.5		8.0		7.0		7.4		6.8		7.1		6.9				7.3243128459		7.0791916847

		36217.80260416667		0.8026041666666667				8.1		8.9		7.4		6.9		7.2		6.8		6.9		7.0				7.1142090162		6.9741398493

		36217.96927083333		0.9692708333333333				7.1		7.9		7.0		6.7		6.9		6.7		6.7		6.8				6.8270672162		6.7640361786		6.2043428686		6.1745781634

		36218.1359375		0.1359375				7.0		7.9		6.8		6.5		6.8		6.6		6.5		6.6				6.6169633865		6.6239668528

		36218.30260416667		0.3026041666666667				6.0		7.3		6.5		6.3		6.6		6.5		6.3		6.4				6.3893508911		6.4488803546

		36218.46927083333		0.46927083333333336				10.0		7.9		7.5		7.0		7.2		6.8		6.8		6.5				6.9391225179		7.0091571808

		36218.6359375		0.6359375				12.1		9.5		8.8		7.6		8.1		7.4		7.7		7.4				7.9826380412		7.7095031738

		36218.80260416667		0.8026041666666667				5.4		7.9		7.4		6.9		7.3		7.0		7.1		7.4				7.3243128459		7.0791916847

		36218.96927083333		0.9692708333333333				3.7		6.2		6.1		6.1		6.3		6.4		6.1		6.4				6.1862506866		6.2387765249		6.9064397282		6.8515792953

		36219.1359375		0.1359375				2.5		5.0		5.0		5.3		5.5		5.9		5.3		5.6				5.3213232358		5.5734478633

		36219.30260416667		0.3026041666666667				2.2		4.6		4.3		4.8		5.0		5.3		4.7		4.9				4.6279807091		5.0481883685

		36219.46927083333		0.46927083333333336				13.1		8.5		6.0		5.7		5.9		5.9		5.4		5.0				5.4683960279		5.8185688655

		36219.6359375		0.6359375				13.2		11.5		8.0		6.9		7.3		6.8		7.1		6.6				7.2367696762		7.0091570218

		36219.80260416667		0.8026041666666667				8.7		10.3		7.3		6.8		7.0		6.7		6.9		7.0				7.0721882184		6.8340706825

		36219.96927083333		0.9692708333333333				8.2		9.5		7.2		6.8		7.1		6.8		6.9		6.9				7.0091571808		6.9041051865		6.1226358414		6.197922998

		36220.1359375		0.1359375				8.5		9.9		7.2		6.9		7.1		6.9		6.9		6.9				7.0091571808		6.9741398493

		36220.30260416667		0.3026041666666667				9.2		10.3		7.5		7.1		7.3		7.1		7.1		7.0				7.2192610105		7.184243679

		36220.46927083333		0.46927083333333336				11.3		11.9		8.3		7.7		8.0		7.5		7.6		7.4				7.7725343704		7.7445205053

		36220.6359375		0.6359375				12.9		12.7		9.4		8.5		8.8		8.2		8.5		8.2				8.6885461807		8.4798838298

		36220.80260416667		0.8026041666666667				6.7		8.7		8.5		8.0		8.3		7.8		8.1		8.3				8.269780159		8.0246588389

		36220.96927083333		0.9692708333333333				7.2		8.1		8.0		7.6		8.0		7.6		7.7		7.8				7.8425688744		7.7445205053

		36221.1359375		0.1359375				8.5		9.6		7.8		7.5		7.7		7.4		7.5		7.6				7.6499737104		7.569434007

		36221.30260416667		0.3026041666666667				9.3		10.2		8.0		7.6		8.0		7.5		7.6		7.6				7.7200083733		7.7095031738

		36221.46927083333		0.46927083333333336				12.2		12.1		8.9		8.3		8.6		8.1		8.3		8.0				8.3853370349		8.3047974904

		36221.6359375		0.6359375				13.0		13.3		10.0		8.9		9.3		8.6		8.9		8.7				9.1983251572		8.9226551056

		36221.80260416667		0.8026041666666667				10.5		12.2		9.6		8.8		9.1		8.6		8.9		9.0				9.1407763163		8.8416083654

		36221.96927083333		0.9692708333333333				6.7		9.3		8.5		8.3		8.6		8.3		8.4		8.6				8.4973926544		8.3748321533

		36222.1359375		0.1359375				5.3		7.9		7.6		7.7		8.0		7.7		7.6		7.8				7.7095031738		7.8145551682

		36222.30260416667		0.3026041666666667				5.1		7.7		6.8		7.2		7.3		7.4		7.1		7.3				7.0721882184		7.3243128459

		36222.46927083333		0.46927083333333336				10.8		9.2		8.0		7.6		7.7		7.5		7.4		7.1				7.5099045436		7.6394686699

		36222.6359375		0.6359375				10.6		9.8		8.6		8.1		8.3		7.8		8.2		8.0				8.2627766927		8.0596761703

		36222.80260416667		0.8026041666666667				5.4		8.1		7.6		7.5		7.7		7.5		7.6		7.9				7.737517039		7.6044513385

		36222.96927083333		0.9692708333333333				5.3		6.8		7.1		7.2		7.3		7.2		7.2		7.4				7.2367696762		7.2542783419

		36223.1359375		0.1359375				4.5		6.0		6.7		6.9		7.0		7.0		6.9		7.0				6.8620845477		6.9741398493

		36223.30260416667		0.3026041666666667				4.2		5.5		6.5		6.8		6.8		6.9		6.7		6.7				6.6414755185		6.8340705236

		36223.46927083333		0.46927083333333336				7.8		6.0		7.2		7.1		7.1		7.0		6.9		6.7				6.9566311836		7.0791918437

		36223.6359375		0.6359375				10.3		6.9		8.2		7.6		7.7		7.4		7.7		7.6				7.8250603676		7.6044513385

		36223.80260416667		0.8026041666666667				2.5		5.1		7.2		6.9		7.1		7.0		7.2		7.6				7.3593303363		7.0091571808

		36223.96927083333		0.9692708333333333				-0.8		2.0		5.9		6.0		6.2		6.3		6.2		6.6				6.2037591934		6.1337245305

		36224.1359375		0.1359375				2.2		3.5		5.5		5.7		5.9		6.0		5.7		5.8				5.7065135638		5.8535861969

		36224.30260416667		0.3026041666666667				3.5		3.8		5.5		5.7		5.9		6.0		5.6		5.7				5.6259737015		5.8535861969		5.8144835631		6.834070709		1.0195871459

		36224.46927083333		0.46927083333333336				5.6		4.3		6.1		6.1		6.2		6.2		6.0		5.8				5.9516347249		6.1337245305		5.704179022		7.0033209589		1.2991419368

		36224.6359375		0.6359375				6.4		5.0		6.6		6.5		6.5		6.6		6.4		6.3				6.4243682226		6.5189150174		5.6131340928		6.9216138787		1.3084797859

		36224.80260416667		0.8026041666666667				7.1		4.3		6.3		6.8		6.7		6.6		6.3		6.4				6.3193162282		6.6940015157		5.5430994829		6.6706566016		1.1275571187

		36224.96927083333		0.9692708333333333				7.2		3.7		5.9		6.9		6.7		6.6		6.0		6.0				5.9516347249		6.7290188471		6.1167996195		7.0208296776		0.9040300581

		36225.1359375		0.1359375				7.1		3.2		5.5		6.8		6.7		6.5		5.6		5.7				5.6434823672		6.6589841843		4.5878246228		6.2737938563		1.6859692335

		36225.30260416667		0.3026041666666667				7.0		2.7		5.2		6.7		6.6		6.3		5.4		5.5				5.398361365		6.5189150174		6.4881573518		7.7032764488		1.215119097

		36225.46927083333		0.46927083333333336				7.1		3.2		6.0		7.2		7.0		6.4		5.7		5.6				5.7660430272		6.869088014		7.8193351428		8.0444574091		0.2251222663

		36225.6359375		0.6359375				6.9		4.1		6.6		7.1		7.1		7.1		6.3		6.1				6.3263198535		7.1142091751		7.8727154997		8.0464776357		0.173762136

		36225.80260416667		0.8026041666666667				7.1		3.6		6.2		7.1		7.0		7.0		6.2		6.3				6.2142642339		7.0441745122						0.9954187532

		36225.96927083333		0.9692708333333333				7.0		3.3		5.3		6.8		6.7		6.9		5.5		5.7				5.5384305318		6.7990533511

		36226.1359375		0.1359375				7.0		3.6		5.2		6.9		6.7		7.0		5.3		5.4				5.3283267021		6.869088014

		36226.30260416667		0.3026041666666667				6.8		2.9		5.0		6.7		6.5		6.9		5.2		5.3				5.1882575353		6.6940015157

		36226.46927083333		0.46927083333333336				6.9		2.7		5.5		6.8		6.7		7.1		5.3		5.2				5.3633440336		6.869088014

		36226.6359375		0.6359375				7.3		4.5		6.8		7.5		7.4		7.6		6.3		5.9				6.336824894		7.5344166756

		36226.80260416667		0.8026041666666667				7.1		4.2		6.4		7.1		7.2		7.3		6.2		6.3				6.2842988968		7.2192610105

		36226.96927083333		0.9692708333333333				7.0		3.5		5.6		6.8		6.8		6.9		5.6		5.9				5.7240220706		6.8340705236

		36227.1359375		0.1359375				6.9		3.1		5.0		6.6		6.5		6.8		5.2		5.4				5.2232748667		6.6239668528

		36227.30260416667		0.3026041666666667				6.8		3.4		4.9		6.7		6.4		6.8		5.0		5.1				5.013171037		6.6239668528

		36227.46927083333		0.46927083333333336				7.3		4.8		6.2		7.5		7.2		7.4		5.9		5.4				5.8185688655		7.3943475087

		36227.6359375		0.6359375				7.2		4.9		6.4		7.4		7.3		7.3		6.2		6.0				6.1862505277		7.3593300184

		36227.80260416667		0.8026041666666667				6.7		4.5		5.9		6.8		6.9		7.0		5.9		6.0				5.9061121941		6.9041051865

		36227.96927083333		0.9692708333333333				3.4		4.2		5.4		6.5		6.5		6.9		5.5		5.6				5.5314270655		6.6239668528

		36228.1359375		0.1359375				3.3		3.9		5.2		6.3		6.3		6.8		5.3		5.4				5.3283267021		6.4488801956

		36228.30260416667		0.3026041666666667				3.1		3.4		5.0		6.1		6.1		6.7		5.1		5.2				5.1182228724		6.2737940152

		36228.46927083333		0.46927083333333336				6.0		5.0		5.5		6.4		6.3		7.0		5.4		5.3				5.4333786964		6.5539321899

		36228.6359375		0.6359375				7.2		5.4		6.1		7.0		6.9		7.2		6.0		5.8				5.9411295255		7.0441745122

		36228.80260416667		0.8026041666666667				6.9		4.6		5.9		6.9		6.9		7.0		5.7		5.9				5.8185688655		6.9391225179

		36228.96927083333		0.9692708333333333				6.7		4.4		5.5		6.7		6.7		6.9		5.6		5.7				5.6189702352		6.7640361786

		36229.1359375		0.1359375				6.7		4.2		5.3		6.6		6.7		6.8		5.4		5.5				5.4158700307		6.6940015157

		36229.30260416667		0.3026041666666667				6.5		3.4		5.1		6.4		6.5		6.7		5.2		5.3				5.2232747078		6.5189150174

		36229.46927083333		0.46927083333333336				7.2		4.0		6.4		7.1		7.2		7.3		6.0		5.5				5.9411295255		7.2192610105

		36229.6359375		0.6359375				8.4		7.5		8.6		8.5		8.6		8.3		7.6		6.9				7.7200085322		8.4448668162

		36229.80260416667		0.8026041666666667				7.3		4.6		6.9		7.2		7.5		6.9		6.8		7.3				6.9916483561		7.2192610105

		36229.96927083333		0.9692708333333333				6.5		-0.2		5.0		5.9		6.3		6.0		5.3		5.9				5.4088665644		6.0286726952

		36230.1359375		0.1359375				6.1		-2.0		3.7		5.0		5.3		5.4		4.0		4.5				4.0378372669		5.2582921982

		36230.30260416667		0.3026041666666667				6.2		-2.7		2.9		4.6		4.7		5.1		3.2		3.5				3.1770172119		4.8030670484

		36230.46927083333		0.46927083333333336				7.3		3.7		4.3		6.5		6.1		6.6		3.8		3.3				3.8088569641		6.3788458506

		36230.6359375		0.6359375				7.6		6.2		6.1		7.5		7.1		7.4		5.4		4.9				5.4683960279		7.3593301773

		36230.80260416667		0.8026041666666667				7.0		5.7		5.7		7.0		6.9		7.1		5.5		5.6				5.6364789009		7.0091571808

		36230.96927083333		0.9692708333333333				6.9		6.4		5.4		6.8		6.7		7.0		5.3		5.4				5.398361365		6.8340706825

		36231.1359375		0.1359375				6.8		6.4		5.1		6.6		6.6		6.8		5.1		5.2				5.1532400449		6.6589841843

		36231.30260416667		0.3026041666666667				6.8		6.5		5.2		6.7		6.6		6.8		5.1		5.1				5.1532400449		6.6940015157

		36231.46927083333		0.46927083333333336				8.5		10.5		7.6		8.6		8.3		8.5		6.7		5.8				6.7220153809		8.4448668162

		36231.6359375		0.6359375				8.4		12.5		9.1		9.4		9.1		9.3		8.2		7.7				8.32685407		9.2829380035

		36231.80260416667		0.8026041666666667				7.8		10.4		8.4		8.3		8.5		8.2		8.0		8.2				8.1752332052		8.3047974904

		36231.96927083333		0.9692708333333333				7.3		8.6		7.5		7.5		7.8		7.5		7.3		7.5				7.4643820127		7.6394685109

		36232.1359375		0.1359375				7.1		8.1		7.1		7.3		7.5		7.3		7.0		7.1				7.0896970431		7.3943473498

		36232.30260416667		0.3026041666666667				7.0		8.0		6.6		7.1		7.2		7.1		6.6		6.6				6.606458346		7.1492265066

		36232.46927083333		0.46927083333333336				7.8		9.6		7.5		8.1		8.0		8.0		7.1		6.8				7.1422228813		7.9896415075

		36232.6359375		0.6359375				9.0		12.8		10.2		10.0		9.8		9.6		8.8		8.2				9.0872837702		9.7892630895

		36232.80260416667		0.8026041666666667				8.1		10.6		9.3		8.6		8.8		8.6		8.7		8.9				8.9506686529		8.654970487

		36232.96927083333		0.9692708333333333				7.5		8.0		8.2		7.6		8.0		7.5		8.0		8.2				8.1122020086		7.7095031738

		36233.1359375		0.1359375				7.1		4.9		6.6		6.7		6.9		6.4		6.6		7.1				6.7465275129		6.6589841843

		36233.30260416667		0.3026041666666667				6.8		3.2		5.5		6.3		6.4		5.9		5.6		6.0				5.7415308952		6.168741862

		36233.46927083333		0.46927083333333336				8.4		9.5		8.2		8.7		8.5		8.4		7.0		6.1				7.1072057088		8.5149011612

		36233.6359375		0.6359375				9.8		12.6		10.9		10.7		10.7		10.4		9.1		8.5				9.5355854034		10.571764946

		36233.80260416667		0.8026041666666667				8.9		9.3		9.1		8.7		9.1		8.2		8.5		8.9				8.8521137238		8.6665217082

		36233.96927083333		0.9692708333333333				7.7		3.7		7.3		7.1		7.6		6.7		7.1		7.6				7.352326711		7.1492265066

		36234.1359375		0.1359375				7.3		1.9		6.1		6.5		6.8		6.1		6.1		6.4				6.1862506866		6.4488803546

		36234.30260416667		0.3026041666666667				7.2		1.9		5.4		6.5		6.7		6.2		5.3		5.6				5.4508873622		6.4488803546

		36234.46927083333		0.46927083333333336				12.6		8.1		7.4		7.7		7.6		7.4		6.6		5.9				6.651980718		7.6044513385

		36234.6359375		0.6359375				16.2		12.6		10.0		8.6		8.7		8.2		8.6		8.1				8.8726644516		8.4798838298

		36234.80260416667		0.8026041666666667				5.5		9.6		8.7		8.0		8.3		8.0		8.2		8.5				8.4623750051		8.0596761703

		36234.96927083333		0.9692708333333333				1.9		6.4		7.1		6.9		7.4		7.3		7.0		7.4				7.184243679		7.2192608515

		36235.1359375		0.1359375				-0.3		4.3		6.0		6.2		6.6		6.7		6.1		6.4				6.1512333552		6.483897686

		36235.30260416667		0.3026041666666667				-0.8		3.0		5.2		5.5		6.0		6.3		5.3		5.6				5.3913577398		5.9236208598

		36235.46927083333		0.46927083333333336				14.3		9.6		7.8		6.9		7.1		6.9		6.8		5.9				6.8515791893		6.9741398493

		36235.6359375		0.6359375				17.1		13.1		10.5		8.5		8.7		8.0		8.9		8.3				9.2423737844		8.3748318354

		36235.80260416667		0.8026041666666667				10.7		12.1		9.8		8.5		8.9		8.2		9.0		9.1				9.3197615941		8.5149011612

		36235.96927083333		0.9692708333333333				4.9		8.3		8.4		7.8		8.3		7.8		8.2		8.5				8.3328113556		7.9896415075

		36236.1359375		0.1359375				1.6		4.8		7.1		6.9		7.4		7.3		7.1		7.5				7.2367696762		7.2192608515

		36236.30260416667		0.3026041666666667				0.9		3.3		6.2		6.2		6.7		6.7		6.3		6.6				6.3438283602		6.5189150174

		36236.46927083333		0.46927083333333336				20.2		11.6		8.9		7.4		7.8		7.3		7.8		6.9				7.8950947126		7.5344165166

		36236.6359375		0.6359375				22.5		16.0		12.0		9.1		9.8		8.6		10.4		9.7				10.7098534902		9.1883595785

		36236.80260416667		0.8026041666666667				8.7		12.0		10.7		8.8		9.6		8.6		10.0		10.5				10.3646319707		8.9796969096

		36236.96927083333		0.9692708333333333				4.1		7.9		8.8		8.1		8.7		8.2		8.7		9.1				8.8628164927		8.3047971725

		36237.1359375		0.1359375				2.9		6.2		7.7		7.4		8.1		7.6		7.7		8.1				7.860077858		7.7095031738

		36237.30260416667		0.3026041666666667				4.4		6.1		7.2		7.1		7.6		7.3		7.2		7.4				7.2717870076		7.3593301773

		36237.46927083333		0.46927083333333336				14.8		10.8		8.9		8.1		8.5		7.8		8.3		7.6				8.2697800001		8.1297108332

		36237.6359375		0.6359375				16.4		12.2		11.4		8.9		9.7		8.6		10.1		9.4				10.2863817215		9.0607436498

		36237.80260416667		0.8026041666666667				4.9		8.4		9.6		8.3		9.0		8.4		9.3		9.7				9.5268945694		8.5504576365

		36237.96927083333		0.9692708333333333				-0.1		4.8		7.7		7.1		7.8		7.5		7.7		8.3				7.9196071625		7.4993993441

		36238.1359375		0.1359375				-1.7		3.2		6.5		6.4		7.0		6.9		6.7		7.1				6.774541378		6.7640360196

		36238.30260416667		0.3026041666666667				1.0		3.6		6.0		6.1		6.6		6.6		6.2		6.3				6.1267210642		6.4138631821

		36238.46927083333		0.46927083333333336				17.4		9.6		8.3		7.0		7.5		7.1		7.4		6.6				7.4468735059		7.2192610105

		36238.6359375		0.6359375				14.9		10.4		10.7		8.0		8.7		7.8		9.3		8.7				9.5525865555		8.1647278468

		36238.80260416667		0.8026041666666667				6.3		7.8		9.4		7.7		8.6		8.0		8.9		9.2				9.1829398473		8.0946936607

		36238.96927083333		0.9692708333333333				3.7		5.7		8.3		7.3		8.0		7.5		8.1		8.3				8.2172540029		7.6044511795

		36239.1359375		0.1359375				3.4		5.3		7.5		7.0		7.5		7.2		7.4		7.7				7.544921875		7.2542783419

		36239.30260416667		0.3026041666666667				4.3		5.3		7.2		6.9		7.3		7.1		7.1		7.2				7.184243838		7.1142090162

		36239.46927083333		0.46927083333333336				17.2		9.7		9.3		7.7		8.2		7.5		8.3		7.6				8.3798869451		7.8145551682

		36239.6359375		0.6359375				10.9		9.6		10.2		8.5		8.9		8.2		9.3		9.1				9.5545123418		8.5149011612

		36239.80260416667		0.8026041666666667				6.2		7.9		9.0		8.2		8.6		8.1		8.6		8.8				8.8095855713		8.269780159

		36239.96927083333		0.9692708333333333				4.5		6.7		8.1		7.7		8.1		7.7		8.0		8.2				8.0701812108		7.8495724996

		36240.1359375		0.1359375				4.4		5.9		7.3		7.2		7.6		7.4		7.3		7.4				7.3593300184		7.4293648402

		36240.30260416667		0.3026041666666667				5.7		6.5		7.1		7.2		7.5		7.4		7.1		7.2				7.1317178408		7.3943475087

		36240.46927083333		0.46927083333333336				7.9		7.3		7.4		7.3		7.5		7.4		7.2		7.1				7.2647835414		7.4293646812

		36240.6359375		0.6359375				11.5		9.2		9.8		8.3		8.6		8.1		8.7		8.2				8.9071744283		8.3047974904

		36240.80260416667		0.8026041666666667				6.8		6.9		9.0		8.2		8.5		8.2		8.6		8.7				8.753557841		8.269780159

		36240.96927083333		0.9692708333333333				5.0		6.2		8.2		7.7		8.2		7.8		8.0		8.2				8.1051985423		7.9196070035

		36241.1359375		0.1359375				5.2		5.9		7.6		7.4		7.8		7.7		7.5		7.7				7.6219600042		7.6744858424

		36241.30260416667		0.3026041666666667				3.8		5.0		7.1		7.1		7.6		7.5		7.1		7.4				7.1947488785		7.4293648402

		36241.46927083333		0.46927083333333336				11.2		6.8		8.5		7.5		8.2		7.7		8.0		7.5				7.9721330007		7.8145551682

		36241.6359375		0.6359375				13.2		7.6		10.1		8.3		8.8		8.3		9.0		8.7				9.272907575		8.4448664983

		36241.80260416667		0.8026041666666667				6.6		6.9		9.0		8.1		8.5		8.1		8.7		8.9				8.8796199163		8.1997454961

		36241.96927083333		0.9692708333333333				5.8		6.9		8.3		7.7		8.1		7.8		8.1		8.3				8.2172540029		7.8845896721

		36242.1359375		0.1359375				7.3		9.2		8.1		7.7		8.1		7.8		8.0		8.0				7.9896415075		7.8845896721

		36242.30260416667		0.3026041666666667				8.2		9.6		8.2		7.8		8.2		7.8		8.0		8.0				8.0246588389		7.954624176

		36242.46927083333		0.46927083333333336				15.2		11.6		9.7		8.6		8.8		8.4		8.8		8.4				8.966196696		8.5849358241

		36242.6359375		0.6359375				16.2		13.3		11.1		9.3		9.6		8.8		10.0		9.6				10.2173376083		9.2123641968

		36242.80260416667		0.8026041666666667				10.7		12.2		10.8		9.3		9.7		9.0		10.0		10.2				10.3186022441		9.3289674123

		36242.96927083333		0.9692708333333333				8.3		10.4		9.6		8.8		9.3		8.8		9.3		9.6				9.4670562744		8.9576721191

		36243.1359375		0.1359375				7.0		8.4		8.9		8.6		8.9		8.6		8.7		8.9				8.8160495758		8.6899878184

		36243.30260416667		0.3026041666666667				7.3		8.3		8.5		8.4		8.7		8.4		8.4		8.5				8.4448668162		8.4798838298

		36243.46927083333		0.46927083333333336				14.1		10.1		9.7		8.8		9.0		8.7		9.0		8.6				9.1068051656		8.8305956523

		36243.6359375		0.6359375				16.1		12.6		11.9		9.6		10.0		9.1		10.7		10.1				10.8939714432		9.5591154099

		36243.80260416667		0.8026041666666667				9.0		10.7		10.8		9.4		9.8		9.1		10.4		10.7				10.6408090591		9.4670562744

		36243.96927083333		0.9692708333333333				3.9		7.6		9.1		8.7		9.1		8.8		9.1		9.6				9.2967472076		8.8766253789

		36244.1359375		0.1359375				2.3		4.6		8.0		7.8		8.3		8.1		8.2		8.5				8.1997454961		8.0596761703

		36244.30260416667		0.3026041666666667				4.6		5.8		7.7		7.6		8.1		7.8		7.8		8.0				7.8600775401		7.8495723406

		36244.46927083333		0.46927083333333336				17.6		10.8		9.8		8.5		8.8		8.4		9.0		8.4				9.0757967631		8.5499184926

		36244.6359375		0.6359375				17.2		12.9		11.9		9.6		10.0		9.0		10.9		10.4				11.0688838959		9.5130856832

		36244.80260416667		0.8026041666666667				10.4		11.4		10.9		9.4		9.8		9.1		10.5		10.8				10.755882899		9.4670562744

		36244.96927083333		0.9692708333333333				8.3		10.0		10.0		9.0		9.6		8.9		9.8		10.0				9.9503663381		9.1553223928

		36245.1359375		0.1359375				7.3		7.8		9.4		8.8		9.1		8.8		9.3		9.5				9.3980118434		8.9116427104

		36245.30260416667		0.3026041666666667				6.3		6.2		8.8		8.5		8.9		8.6		8.8		9.1				8.8840249379		8.654970487

		36245.46927083333		0.46927083333333336				12.7		8.7		10.2		8.9		9.4		8.8		9.6		9.2				9.6603803635		9.0387188594

		36245.6359375		0.6359375				9.5		7.9		10.2		9.0		9.6		8.9		9.8		9.9				10.010204951		9.1553223928

		36245.80260416667		0.8026041666666667				5.0		6.9		9.4		8.7		9.0		8.7		9.4		9.7				9.5038795471		8.7955783208

		36245.96927083333		0.9692708333333333				0.4		4.2		7.7		7.6		7.8		8.0		8.2		8.6				8.1577248573		7.8145550092

		36246.1359375		0.1359375				-0.2		2.1		6.7		7.0		7.1		7.4		7.2		7.6				7.1772403717		7.184243679

		36246.30260416667		0.3026041666666667				2.5		3.1		6.4		6.6		6.8		7.0		6.7		6.9				6.6589841843		6.7990533511

		36246.46927083333		0.46927083333333336				16.5		9.3		9.0		7.6		8.1		7.6		8.5		7.7				8.3858763377		7.7795378367

		36246.6359375		0.6359375				16.5		11.7		11.8		8.6		9.4		8.4		10.5		9.9				10.7466770808		8.793598175

		36246.80260416667		0.8026041666666667				5.3		8.2		10.2		8.3		8.9		8.5		10.1		10.5				10.2863817215		8.5499184926

		36246.96927083333		0.9692708333333333				-1.1		2.8		8.1		7.2		7.6		7.6		8.4		8.9				8.4483683904		7.4993995031

		36247.1359375		0.1359375				-1.7		0.6		6.7		6.4		6.7		6.9		7.1		7.5				7.1142091751		6.6589841843

		36247.30260416667		0.3026041666666667				-1.0		0.6		5.7		5.6		6.0		6.4		6.3		6.5				6.1862505277		5.9936553637

		36247.46927083333		0.46927083333333336				18.9		11.0		8.8		6.8		7.1		6.9		8.1		7.1				7.9721328417		6.9391225179

		36247.6359375		0.6359375				17.1		14.3		12.0		8.2		8.9		8.1		10.7		9.8				10.8433392843		8.3748318354

		36247.80260416667		0.8026041666666667				9.5		11.4		10.4		8.2		8.8		8.2		10.1		10.5				10.3186022441		8.3748318354

		36247.96927083333		0.9692708333333333				8.1		9.8		9.1		8.0		8.4		8.0		9.1		9.5				9.250717481		8.0946935018

		36248.1359375		0.1359375				6.6		8.7		8.3		7.6		8.1		7.7		8.4		8.6				8.4203545252		7.8145551682

		36248.30260416667		0.3026041666666667				6.8		8.5		7.8		7.5		7.8		7.6		8.0		8.1				7.9826380412		7.6744858424

		36248.46927083333		0.46927083333333336				14.9		11.8		9.8		8.4		8.8		8.2		9.1		8.6				9.1918611526		8.4448664983

		36248.6359375		0.6359375				13.8		13.2		10.8		8.9		9.4		8.6		10.1		9.9				10.2633666992		8.9686845144

		36248.80260416667		0.8026041666666667				11.7		12.5		10.7		9.1		9.7		8.9		10.2		10.3				10.4014558792		9.2473815282

		36248.96927083333		0.9692708333333333				10.3		11.4		10.2		9.0		9.4		8.9		10.0		10.0				10.0884548823		9.1092926661

		36249.1359375		0.1359375				9.7		11.0		9.8		8.9		9.4		8.9		9.7		9.8				9.7662480672		9.0737361908

		36249.30260416667		0.3026041666666667				10.0		10.6		9.7		8.9		9.3		8.9		9.6		9.6				9.628159523		9.027706782

		36249.46927083333		0.46927083333333336				15.8		12.2		11.4		9.6		10.1		9.1		10.7		10.1				10.7098534902		9.6051448186

		36249.6359375		0.6359375				17.2		13.8		12.9		10.4		11.1		9.8		12.0		11.7				12.1966072718		10.4336764018

		36249.80260416667		0.8026041666666667				11.5		12.0		12.0		10.2		10.8		9.8		11.6		11.8				11.828371048		10.2955878576

		36249.96927083333		0.9692708333333333				7.4		10.1		10.8		9.6		10.0		9.4		10.7		11.0				10.8157211939		9.6511742274

		36250.1359375		0.1359375				7.1		9.7		10.0		9.3		9.7		9.3		10.0		10.2				10.0654401779		9.4210265477

		36250.30260416667		0.3026041666666667				8.4		10.4		9.4		9.1		9.4		9.1		9.6		9.7				9.5499092738		9.2369085948

		36250.46927083333		0.46927083333333336				20.9		15.0		12.0		10.0		10.4		9.7		11.1		10.2				11.1149133046		10.0194104513

		36250.6359375		0.6359375				21.2		18.2		14.9		11.1		11.8		10.5		13.4		12.7				13.6774072647		11.1241191228

		36250.80260416667		0.8026041666666667				11.9		15.0		13.3		10.8		11.5		10.5		12.9		13.3				13.1632273992		10.9400008519

		36250.96927083333		0.9692708333333333				5.4		9.9		11.5		10.0		10.5		10.0		11.4		12.0				11.6074291865		10.1574989955

		36251.1359375		0.1359375				4.3		9.0		10.2		9.3		9.7		9.6		10.2		10.6				10.3784411748		9.5130856832

		36251.30260416667		0.3026041666666667				5.8		9.0		9.3		8.9		9.1		9.1		9.4		9.7				9.4578501383		9.0632635752

		36251.46927083333		0.46927083333333336				19.8		13.8		11.9		9.8		10.1		9.7		11.2		10.2				11.1149129868		9.881321907

		36251.6359375		0.6359375				19.2		16.3		14.5		10.9		11.6		10.5		13.4		12.8				13.5711863836		11.0320599874

		36251.80260416667		0.8026041666666667				9.3		13.3		13.0		10.5		11.2		10.4		12.7		13.1				12.956094106		10.7098531723

		36251.96927083333		0.9692708333333333				3.7		9.2		11.1		9.6		10.1		9.7		11.1		11.6				11.262207667		9.7892627716

		36252.1359375		0.1359375				4.5		9.4		9.8		9.0		9.4		9.3		10.0		10.4				10.0654401779		9.2369082769

		36252.30260416667		0.3026041666666667				6.0		9.3		9.0		8.7		8.9		8.9		9.1		9.5				9.2138938904		8.8300565084

		36252.46927083333		0.46927083333333336				22.0		14.3		12.0		9.7		10.1		9.6		11.2		10.2				11.1471338272		9.7892627716

		36252.6359375		0.6359375				19.4		15.8		14.2		10.8		11.5		10.5		13.1		12.7				13.3360827764		10.9400008519

		36252.80260416667		0.8026041666666667				12.7		14.5		13.4		10.8		11.5		10.7		12.9		13.1				13.1402123769		10.9860305786

		36252.96927083333		0.9692708333333333				7.9		11.4		12.0		10.2		10.8		10.2		11.9		12.3				12.0907392502		10.4336764018

		36253.1359375		0.1359375				8.8		10.4		11.4		10.0		10.4		10.0		11.2		11.4				11.3312520981		10.1114695867

		36253.30260416667		0.3026041666666667				9.4		9.8		10.9		9.8		10.2		9.8		10.9		11.1				10.9768250783		9.9733813604

		36253.46927083333		0.46927083333333336				17.2		11.9		12.3		10.4		10.9		10.1		11.8		11.4				11.8145621618		10.4797058105

		36253.6359375		0.6359375				17.2		14.1		14.0		11.2		11.8		10.7		13.1		12.7				13.2875070572		11.2161782583

		36253.80260416667		0.8026041666666667				12.1		12.8		13.3		11.1		11.8		10.8		12.9		13.2				13.1171979904		11.2161782583

		36253.96927083333		0.9692708333333333				4.3		8.1		11.5		10.1		10.7		10.2		11.5		12.0				11.6764736176		10.3416172663

		36254.1359375		0.1359375				3.9		5.0		10.1		9.1		9.6		9.4		10.2		10.7				10.3554261525		9.374997139

		36254.30260416667		0.3026041666666667				7.8		7.1		10.0		9.0		9.4		9.1		10.0		10.0				9.9963957469		9.1908788681

		36254.46927083333		0.46927083333333336				17.8		12.3		12.0		10.0		10.4		9.7		11.4		10.7				11.3542671204		10.0194104513

		36254.6359375		0.6359375				21.2		16.8		15.1		11.1		11.8		10.7		13.7		13.1				13.9353491465		11.1701488495

		36254.80260416667		0.8026041666666667				12.7		15.1		13.7		10.9		11.6		....		13.1		13.5				13.4394044876		11.2852225304

		36254.96927083333		0.9692708333333333				10.8		12.7		12.7		10.8		11.2		....		12.6		12.8				12.7121378581		11.0090451241

		36255.1359375		0.1359375				11.3		12.4		12.3		10.7		11.2		....		12.0		12.3				12.20581309		10.9400010109

		36255.30260416667		0.3026041666666667				11.3		12.3		11.9		10.7		11.1		....		11.8		11.9				11.8513857524		10.8709568977

		36255.46927083333		0.46927083333333336				17.5		15.2		13.1		11.1		11.6		....		12.6		12.1				12.6200790405		11.3542666435

		36255.6359375		0.6359375				17.1		16.2		14.3		11.6		12.3		....		13.6		13.4				13.7505251567		11.9756650925

		36255.80260416667		0.8026041666666667				13.1		14.7		13.6		11.5		12.0		....		13.1		13.4				13.3795661926		11.768532753

		36255.96927083333		0.9692708333333333				9.3		11.8		12.3		11.2		11.6		....		12.3		12.6				12.4267546336		11.4233107567

		36256.1359375		0.1359375				8.6		10.5		11.5		10.8		11.2		....		11.5		11.8				11.5844144821		11.0090451241

		36256.30260416667		0.3026041666666667				10.8		11.3		11.4		10.7		11.1		....		11.4		11.3				11.3450609843		10.8709568977

		36256.46927083333		0.46927083333333336				15.8		14.2		12.6		11.1		11.5		....		12.2		11.8				12.1827983856		11.2852225304

		36256.6359375		0.6359375				18.7		16.2		14.9		11.8		12.3		....		13.8		13.3				13.9996143977		12.0447096825

		36256.80260416667		0.8026041666666667				13.4		14.2		13.6		11.5		12.0		....		13.1		13.5				13.4163897832		11.768532753

		36256.96927083333		0.9692708333333333				9.1		11.0		12.6		11.2		11.5		....		12.3		12.7				12.5280195872		11.3542666435

		36257.1359375		0.1359375				7.6		8.8		11.6		10.8		11.1		....		11.5		11.7				11.6212380727		10.9400010109

		36257.30260416667		0.3026041666666667				8.9		9.0		11.2		10.5		10.8		....		11.2		11.3				11.2299868266		10.6638236046

		36257.46927083333		0.46927083333333336				14.3		10.9		12.6		11.1		11.4		....		12.2		11.7				12.1735925674		11.2161784172

		36257.6359375		0.6359375				15.0		11.2		13.3		11.2		11.6		....		12.9		12.7				12.9560944239		11.4233107567

		36257.80260416667		0.8026041666666667				10.0		10.6		12.6		11.1		11.4		....		12.5		12.7				12.5970640182		11.2161784172

		36257.96927083333		0.9692708333333333				5.6		7.8		11.5		10.7		10.8		....		11.6		11.9				11.6764732997		10.7328681946

		36258.1359375		0.1359375				3.9		6.4		10.2		9.8		10.0		....		10.5		10.9				10.5487499237		9.9043369293

		36258.30260416667		0.3026041666666667				3.9		6.1		9.0		9.1		9.1		....		9.4		9.8				9.4118204117		9.1448497772

		36258.46927083333		0.46927083333333336				21.6		11.9		12.2		10.0		10.1		....		11.5		10.4				11.3680756887		10.0424251556

		36258.6359375		0.6359375				22.0		15.4		14.7		10.9		11.5		....		13.7		13.1				13.8245251973		11.2161784172

		36258.80260416667		0.8026041666666667				14.6		14.2		14.0		11.1		11.6		....		13.4		13.7				13.7017726898		11.3542666435

		36258.96927083333		0.9692708333333333				9.3		11.9		12.9		10.9		11.2		....		12.7		13.0				12.8732411067		11.0780897141

		36259.1359375		0.1359375				8.2		10.5		11.8		10.5		10.7		....		11.8		12.1				11.8744007746		10.5947794914

		36259.30260416667		0.3026041666666667				11.3		11.8		11.8		10.5		10.8		....		11.8		11.7				11.7593269348		10.6638236046

		36259.46927083333		0.46927083333333336				15.8		13.6		12.6		10.8		11.2		....		12.2		12.0				12.265651385		11.0090451241

		36259.6359375		0.6359375				19.6		15.3		14.2		11.5		12.2		....		13.6		13.1				13.5984509786		11.8375768661

		36259.80260416667		0.8026041666666667				12.3		14.3		13.6		11.5		12.0		....		13.3		13.5				13.462419192		11.768532753

		36259.96927083333		0.9692708333333333				5.9		10.3		11.9		10.8		10.9		....		12.0		12.5				12.1505778631		10.8709568977

		36260.1359375		0.1359375				4.9		8.8		10.7		10.2		10.2		....		11.1		11.5				11.0688838959		10.2495584488

		36260.30260416667		0.3026041666666667				8.4		9.5		10.4		10.1		10.1		....		10.7		10.7				10.5855738322		10.1114692688

		36260.46927083333		0.46927083333333336				16.8		13.1		12.2		10.7		10.9		....		11.9		11.4				11.8145621618		10.8019127846

		36260.6359375		0.6359375				15.8		13.8		12.9		10.9		11.2		....		12.5		12.2				12.5050052007		11.0780897141

		36260.80260416667		0.8026041666666667				10.5		12.0		12.5		10.9		11.2		....		12.3		12.5				12.4359607697		11.0780897141

		36260.96927083333		0.9692708333333333				4.3		8.4		11.1		10.4		10.4		....		11.4		11.8				11.4141054153		10.3876466751

		36261.1359375		0.1359375				0.8		5.3		9.4		9.6		9.3		....		10.0		10.5				9.9641749064		9.4210267067

		36261.30260416667		0.3026041666666667				2.6		5.5		8.6		9.1		8.8		....		9.1		9.5				9.0640796026		8.9699444771

		36261.46927083333		0.46927083333333336				20.1		11.6		11.4		9.8		9.7		....		11.2		10.2				10.9169861476		9.7662482262

		36261.6359375		0.6359375				18.0		12.4		13.1		10.5		10.5		....		12.6		12.3				12.6661084493		10.5257349014

		36261.80260416667		0.8026041666666667				10.2		11.4		12.2		10.4		10.5		....		12.2		12.5				12.2886664073		10.4566907883

		36261.96927083333		0.9692708333333333				7.7		9.2		10.9		10.0		10.0		....		11.1		11.4				11.1471341451		9.9733810425

		36262.1359375		0.1359375				7.6		8.6		10.2		9.8		9.7		....		10.5		10.7				10.5027205149		9.7662482262

		36262.30260416667		0.3026041666666667				6.2		7.9		9.8		9.7		9.6		....		10.1		10.2				10.0562340418		9.628159523

		36262.46927083333		0.46927083333333336				13.8		9.6		11.2		10.0		9.8		....		11.1		10.7				10.9998394648		9.9043369293

		36262.6359375		0.6359375				18.4		12.6		13.7		10.5		10.7		....		12.9		12.3				12.9653002421		10.5947794914

		36262.80260416667		0.8026041666666667				7.6		8.2		12.6		10.4		10.5		....		12.3		12.7				12.5510342916		10.4566907883

		36262.96927083333		0.9692708333333333				4.9		6.1		11.1		9.8		9.8		....		11.2		11.6				11.2852223714		9.8352928162

		36263.1359375		0.1359375				4.7		5.6		10.2		9.6		9.4		....		10.5		10.8				10.5165294011		9.4900708199

		36263.30260416667		0.3026041666666667				3.7		5.2		9.4		9.3		9.0		....		9.8		10.1				9.7800569534		9.1448493004

		36263.46927083333		0.46927083333333336				11.8		7.1		10.8		9.4		9.3		....		10.7		10.4				10.6085885366		9.3519821167

		36263.6359375		0.6359375				6.4		4.8		11.1		9.4		9.3		....		10.9		10.8				10.9538100561		9.3519821167

		36263.80260416667		0.8026041666666667				0.4		2.6		9.1		8.5		8.3		....		9.4		10.0				9.5361003876		8.3748321533

		36263.96927083333		0.9692708333333333				0.4		1.5		8.3		8.2		7.7		....		8.7		9.0				8.6374616623		7.9546244144

		36264.1359375		0.1359375				-1.5		-0.2		7.3		7.7		7.3		....		7.8		8.2				7.8075515429		7.5344166756

		36264.30260416667		0.3026041666666667				-2.3		-0.3		6.3		7.2		6.7		....		7.0		7.3				6.8620843887		6.956631422

		36264.46927083333		0.46927083333333336				18.4		6.4		9.0		7.5		7.2		....		8.9		7.9				8.5959798495		7.3768389225

		36264.6359375		0.6359375				14.8		7.6		11.4		8.2		8.1		....		11.1		10.7				11.0320603053		8.1122021675

		36264.80260416667		0.8026041666666667				2.6		4.3		9.6		8.0		7.8		....		10.0		10.5				10.0102046331		7.9020981789

		36264.96927083333		0.9692708333333333				-3.5		-0.7		7.6		7.2		6.9		....		8.3		8.9				8.2557730675		7.0616831779

		36265.1359375		0.1359375				-2.9		-1.5		6.5		6.6		6.2		....		7.2		7.5				7.0791918437		6.3788456917

		36265.30260416667		0.3026041666666667				-1.3		-0.0		5.7		6.2		5.6		....		6.5		6.7				6.3018077215		5.9061119556

		36265.46927083333		0.46927083333333336				12.9		6.9		8.0		6.7		6.4		....		8.0		7.3				7.7200083733		6.5364236832

		36265.6359375		0.6359375				14.4		8.6		10.4		7.5		7.5		....		9.8		9.3				9.8444983164		7.5344166756

		36265.80260416667		0.8026041666666667				7.3		7.8		9.6		7.6		7.5		....		9.6		9.8				9.6511745453		7.5869426727

		36265.96927083333		0.9692708333333333				2.8		4.8		8.5		7.4		7.2		....		8.8		9.1				8.8019879659		7.3243129253

		36266.1359375		0.1359375				-0.2		2.0		7.4		7.0		6.7		....		8.0		8.3				7.8845896721		6.8515794277

		36266.30260416667		0.3026041666666667				3.6		3.3		7.1		6.8		6.6		....		7.5		7.6				7.4118561745		6.6940014362

		36266.46927083333		0.46927083333333336				19.6		8.8		9.7		7.6		7.6		....		9.3		8.5				9.1708504359		7.6394686699

		36266.6359375		0.6359375				11.8		8.8		11.1		8.2		8.4		....		10.7		10.3				10.6776329676		8.269780159

		36266.80260416667		0.8026041666666667				4.9		6.7		10.1		8.1		8.2		....		10.2		10.6				10.318602562		8.1122021675

		36266.96927083333		0.9692708333333333				-0.3		3.7		8.2		7.3		7.2		....		8.6		9.1				8.6222985586		7.2717869282

		36267.1359375		0.1359375				-1.9		0.5		7.0		6.9		6.6		....		7.6		8.0				7.5624305407		6.7465274334

		36267.30260416667		0.3026041666666667				-0.2		0.9		6.3		6.4		6.1		....		6.8		7.0				6.7045065562		6.2212679386

		36267.46927083333		0.46927083333333336				11.0		8.1		8.3		6.9		6.8		....		8.3		7.7				8.0876901944		6.8515791893

		36267.6359375		0.6359375				11.5		8.7		9.4		7.4		7.5		....		9.3		8.8				9.1558294296		7.4818906784

		36267.80260416667		0.8026041666666667				7.1		7.9		9.1		7.5		7.5		....		9.3		9.5				9.2967468898		7.5344166756

		36267.96927083333		0.9692708333333333				-0.4		3.5		7.6		7.0		6.9		....		8.2		8.6				8.1227075259		6.9566311836

		36268.1359375		0.1359375				0.9		2.6		7.0		6.7		6.5		....		7.5		7.7				7.4223613739		6.5889496803

		36268.30260416667		0.3026041666666667				2.2		3.0		6.6		6.4		6.2		....		7.0		7.1				6.9041053454		6.2737936974

		36268.46927083333		0.46927083333333336				11.4		7.5		8.3		7.0		6.9		....		8.3		7.8				8.1122023265		6.9566311836

		36268.6359375		0.6359375				8.7		7.0		9.1		7.3		7.4		....		9.1		8.9				9.0492566427		7.3768386841

		36268.80260416667		0.8026041666666667				3.4		5.4		8.5		7.2		7.2		....		8.8		8.9				8.7355101903		7.2192611694

		36268.96927083333		0.9692708333333333				-0.6		1.4		7.1		6.6		6.5		....		7.6		8.0				7.5974478722		6.5364236832

		36269.1359375		0.1359375				-1.9		-0.1		6.1		6.1		5.9		....		6.7		7.1				6.606458346		5.9586381912

		36269.30260416667		0.3026041666666667				1.0		2.0		5.7		5.7		5.4		....		6.3		6.4				6.1337245305		5.5909564495

		36269.46927083333		0.46927083333333336				16.5		8.8		8.5		6.7		6.6		....		8.3		7.4				8.0421676636		6.6414756775

		36269.6359375		0.6359375				15.7		9.8		10.4		7.3		7.5		....		10.0		9.6				9.9779837926		7.4293646812

		36269.80260416667		0.8026041666666667				5.8		7.6		9.6		7.5		7.6		....		9.8		10.1				9.8352924983		7.5869426727

		36269.96927083333		0.9692708333333333				-1.0		3.8		7.7		6.8		6.7		....		8.3		8.8				8.2592749596		6.7465274334

		36270.1359375		0.1359375				2.7		5.3		7.2		6.7		6.6		....		7.7		7.8				7.5869428317		6.6414756775

		36270.30260416667		0.3026041666666667				6.5		7.4		7.3		6.8		6.8		....		7.6		7.6				7.5344166756		6.7990531921

		36270.46927083333		0.46927083333333336				9.1		8.5		8.1		7.1		7.2		....		8.3		8.1				8.1297108332		7.1667351723

		36270.6359375		0.6359375				8.7		9.2		8.4		7.3		7.4		....		8.4		8.4				8.367828687		7.3768386841

		36270.80260416667		0.8026041666666667				9.1		10.0		8.5		7.6		7.6		....		8.6		8.5				8.5324099859		7.6394686699

		36270.96927083333		0.9692708333333333				9.9		11.2		8.7		8.0		8.0		....		8.8		8.7				8.7425133387		7.954624176

		36271.1359375		0.1359375				6.4		8.9		8.2		7.8		7.8		....		8.5		8.6				8.4273579915		7.8495721817

		36271.30260416667		0.3026041666666667				7.6		9.4		8.0		7.8		7.8		....		8.3		8.3				8.1647281647		7.8495721817

		36271.46927083333		0.46927083333333336				15.6		13.2		10.1		8.4		8.6		....		9.7		9.0				9.6143506368		8.4798841476

		36271.6359375		0.6359375				17.2		14.8		11.8		8.9		9.3		....		11.2		10.8				11.2530018489		9.0915145874

		36271.80260416667		0.8026041666666667				11.9		12.8		11.2		8.8		9.1		....		10.9		11.2				11.1057074865		8.9699444771

		36271.96927083333		0.9692708333333333				9.4		10.7		10.4		8.8		9.0		....		10.4		10.6				10.4566911062		8.9008998871

		36272.1359375		0.1359375				8.0		9.8		9.7		8.7		8.9		....		9.8		10.0				9.8583072027		8.7950391769

		36272.30260416667		0.3026041666666667				9.2		10.0		9.4		8.6		8.8		....		9.6		9.6				9.5268945694		8.6899876595

		36272.46927083333		0.46927083333333336				19.2		13.1		11.2		9.0		9.3		....		10.8		10.3				10.7696917852		9.1448493004

		36272.6359375		0.6359375				14.5		13.9		13.3		9.7		10.2		....		12.6		12.1				12.6569026311		9.9733810425

		36272.80260416667		0.8026041666666667				10.8		12.5		12.5		9.7		10.2		....		12.3		12.6				12.4635785421		9.9733810425

		36272.96927083333		0.9692708333333333				5.5		8.6		10.8		9.1		9.4		....		11.1		11.5				11.137928009		9.2829380035

		36273.1359375		0.1359375				4.1		6.6		9.7		8.8		9.0		....		10.1		10.5				10.1022634506		8.9008998871

		36273.30260416667		0.3026041666666667				7.4		7.7		9.1		8.6		8.7		....		9.6		9.7				9.4578504562		8.6374616623

		36273.46927083333		0.46927083333333336				19.1		13.2		11.6		9.3		9.6		....		11.2		10.5				11.1241188049		9.4210267067

		36273.6359375		0.6359375				19.0		14.2		13.4		10.1		10.5		....		12.9		12.4				12.9100646973		10.3186020851

		36273.80260416667		0.8026041666666667				10.8		11.7		12.7		10.0		10.4		....		12.5		12.7				12.6338876088		10.1805138588

		36273.96927083333		0.9692708333333333				9.1		10.2		11.9		9.7		10.1		....		11.8		12.0				11.8974151611		9.9043364525

		36274.1359375		0.1359375				8.2		9.6		11.2		9.6		9.8		....		11.4		11.5				11.3680756887		9.697204113

		36274.30260416667		0.3026041666666667				9.3		9.6		10.7		9.3		9.6		....		10.8		10.8				10.7696917852		9.4210267067

		36274.46927083333		0.46927083333333336				19.7		14.0		12.9		10.0		10.4		....		12.5		11.7				12.3577108383		10.1805138588

		36274.6359375		0.6359375				16.0		14.2		13.7		10.4		10.9		....		13.4		13.2				13.4486103058		10.6638240814

		36274.80260416667		0.8026041666666667				10.6		11.9		13.0		10.4		10.8		....		12.9		13.1				12.9883149465		10.5947794914

		36274.96927083333		0.9692708333333333				6.3		8.9		11.5		9.8		10.0		....		11.8		12.2				11.8053563436		9.9043369293

		36275.1359375		0.1359375				7.3		7.6		10.9		9.6		9.7		....		11.2		11.4				11.1931635539		9.628159523

		36275.30260416667		0.3026041666666667				8.8		7.3		10.7		9.4		9.6		....		10.8		10.9				10.7927064896		9.4900708199

		36275.46927083333		0.46927083333333336				23.8		13.7		13.6		10.2		10.5		....		12.9		11.8				12.7581675847		10.3876466751

		36275.6359375		0.6359375				21.0		15.7		16.1		11.1		11.5		....		15.1		14.3				15.1535437902		11.2852225304

		36275.80260416667		0.8026041666666667				11.5		12.6		14.5		10.8		11.4		....		14.2		14.5				14.3913548787		11.0780897141

		36275.96927083333		0.9692708333333333				7.5		9.8		12.9		10.2		10.7		....		12.9		13.3				13.0021241506		10.4566912651

		36276.1359375		0.1359375				8.1		10.5		12.2		10.1		10.4		....		12.2		12.5				12.2794602712		10.249557972

		36276.30260416667		0.3026041666666667				10.1		10.5		11.8		10.0		10.2		....		11.8		11.9				11.8053563436		10.1114697456

		36276.46927083333		0.46927083333333336				21.4		14.7		13.7		10.7		11.1		....		13.3		12.5				13.1724332174		10.8709568977

		36276.6359375		0.6359375				18.4		14.1		15.1		11.2		11.6		....		14.5		14.3				14.625412941		11.4233107567

		36276.80260416667		0.8026041666666667				11.1		10.1		14.0		10.9		11.5		....		14.0		14.4				14.1137510935		11.2161784172

		36276.96927083333		0.9692708333333333				9.5		9.9		13.0		10.7		11.1		....		13.1		13.5				13.218462944		10.8709568977

		36277.1359375		0.1359375				7.8		9.5		12.0		10.4		10.7		....		12.5		12.7				12.4037402471		10.5257353783

		36277.30260416667		0.3026041666666667				9.6		10.5		11.6		10.2		10.4		....		12.0		12.1				11.9296360016		10.318602562
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		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		4.884178554		5.2942780914

		Variance		0.8633306889		1.0279012688

		Observations		8		8

		Pearson Correlation		0.9616320664

		Hypothesized Mean Difference		0

		df		7

		t Stat		-4.1148731728

		P(T<=t) one-tail		0.0022441782

		t Critical one-tail		1.8945775082

		P(T<=t) two-tail		0.0044883564

		t Critical two-tail		2.36462256





		t-Test: Paired Two Sample for Means
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		Hypothesized Mean Difference		0
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		t Stat		4.1148731728
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		t Critical one-tail		1.8945775082

		P(T<=t) two-tail		0.0044883564

		t Critical two-tail		2.36462256





		F-Test Two-Sample for Variances

				Variable 1		Variable 2

		Mean		9.7632598281		9.1926144311

		Variance		3.3999214887		2.3344509764

		Observations		42		42

		df		41		41

		F		1.456411603

		P(F<=f) one-tail		0.1164506284

		F Critical one-tail		1.6816450454
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		485.6666666667		47.4271370982
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		9		1932.8333333333		214.7592592593		195.3410493827

		Column 2		9		1852		205.7777777778		6.6944444444

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		363.0015432099		1		363.0015432099		3.5934432741		0.0762191911		4.4939980626

		Within Groups		1616.2839506174		16		101.0177469136

		Total		1979.2854938273		17
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		9		1932.8333333333		214.7592592593		195.3410493827

		Column 2		9		1852		205.7777777778		6.6944444444

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		363.0015432099		1		363.0015432099		3.5934432741		0.0762191911		3.0481146496

		Within Groups		1616.2839506174		16		101.0177469136

		Total		1979.2854938273		17
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		6		1281.8333333333		213.6388888889		156.3824074074

		Column 2		6		1270		211.6666666667		187.0111111111

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		11.6689814816		1		11.6689814816		0.0679627358		0.7996162408		3.2850095977

		Within Groups		1716.9675925927		10		171.6967592593

		Total		1728.6365740743		11
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		5		2521.7		504.34		6122.078

		Column 2		5		2278		455.6		82.8

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		5938.969		1		5938.969		1.9142903374		0.2038662649		25.4149199463

		Within Groups		24819.5120000001		8		3102.439

		Total		30758.4810000001		9
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		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		504.34		455.6

		Variance		6122.078		82.8

		Observations		5		5

		Pearson Correlation		-0.0176691657

		Hypothesized Mean Difference		0

		df		4

		t Stat		1.380782198

		P(T<=t) one-tail		0.1197398165

		t Critical one-tail		2.131846486

		P(T<=t) two-tail		0.2394796331

		t Critical two-tail		2.7764508559
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		1		462		165		297		251		185				277		237.6666666667		485.6666666667		485.7		446		499		433				525		485.6666666667		47.4271370982

		2		506		154		352		220		175		230		275		225		473		473		450		468		423		478		523		473		41.028445417

		3		520		145		375		258		174		240		234		226.5		474.5		474		470		506		422		488		482		474.5		36.4554522671

		4		506		60		446		202		175		217				198		446		447		456		450		423		465				446		21.2837966538

		5		450		35		415				191		210		205		202		450		642		456				439		458		453		450		9.8488578018

		6		504		75		429				206		228		233		222.3333333333		470.3333333333		504.34		455.6				454		476		481		470.3333333333		14.3643076176

		7		502		70		432				201				215		208		456								449				463		456		9.8994949366

		8		400		158		242		195		190				212		199		447						443		438				460		447		11.5325625947

		9		440		200		240		214		215				214		214.3333333333		462.3333333333						462		463				462		462.3333333333		0.5773502692

		10		505		290		215				208						208		456								456						456		6

		11		500		250		250				210				199		204.5		452.5								458				447		452.5		7.7781745931

		12		490		270		220				205				208		206.5		454.5								453				456		454.5		2.1213203436

		13										205				210		207.5		455.5								453				458		455.5		3.5355339059

		14										204				206		205		453								452				454		453		1.4142135624

		15														201		201		449												449		449		4

		16														208		208		456												456		456		4

		17										205				212		208.5		456.5								453				460		456.5		4.9497474683

		18										200				206		203		451								448				454		451		4.2426406871

		5000		27		4

		10000		54		3

		5000		27		2

		5000		27		1

		4000		21		5

		3000		18		6

				174
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Chart1

		14.3346		21.0612		11.0399324165		6.1537694984

		15.6032666667		35.1514		4.6576467907		7.0915311013





Sheet4

		t-Test: Paired Two Sample for Means

		No diff between grass non grass dry plots

				Variable 1		Variable 2

		Mean		3.65038		3.79098

		Variance		9.488486722		1.604337552

		Observations		5		5

		Pearson Correlation		0.3715884513

		Hypothesized Mean Difference		0

		df		4

		t Stat		-0.1098355638

		P(T<=t) one-tail		0.4589148556

		t Critical one-tail		2.131846486

		P(T<=t) two-tail		0.9178297111

		t Critical two-tail		2.7764508559
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		t-Test: Paired Two Sample for Means

		No diff between non grass dry/wet

				Variable 1		Variable 2

		Mean		3.65038		4.71336

		Variance		9.488486722		0.673722948

		Observations		5		5

		Pearson Correlation		0.1203186427

		Hypothesized Mean Difference		0

		df		4

		t Stat		-0.7689926919

		P(T<=t) one-tail		0.2423939801

		t Critical one-tail		2.131846486

		P(T<=t) two-tail		0.4847879603

		t Critical two-tail		2.7764508559
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		t-Test: Paired Two Sample for Means

		Signif difference between grass dry/wet

				Variable 1		Variable 2

		Mean		3.79098		8.78542

		Variance		1.604337552		3.928847382

		Observations		5		5

		Pearson Correlation		0.0373967825

		Hypothesized Mean Difference		0

		df		4

		t Stat		-4.8303813138

		P(T<=t) one-tail		0.0042294682

		t Critical one-tail		2.131846486

		P(T<=t) two-tail		0.0084589364

		t Critical two-tail		2.7764508559
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Sheet8

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.3472151036

		R Square		0.1205583282

		Adjusted R Square		-0.0993020898

		Standard Error		2.8937762651

		Observations		6

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		4.5917693846		4.5917693846		0.548340303		0.5001071808

		Residual		4		33.4957642904		8.3739410726

		Total		5		38.087533675

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		0.3732879591		4.4934762448		0.0830733131		0.9377844319		-12.1026280068		12.849203925		-12.1026280068		12.849203925

		X Variable 1		0.822997417		1.1114076668		0.7405000358		0.5001071808		-2.2627713507		3.9087661847		-2.2627713507		3.9087661847

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		4.0356264648		-0.7856264648

		2		3.2167440349		5.0782559651

		3		4.3956878347		0.2443121653

		4		4.6076096696		-1.3201096696

		5		2.0316277544		-1.8466277544

		6		3.2146042416		-1.3702042416





Sheet8

		4.45		4.45

		3.455		3.455

		4.8875		4.8875

		5.145		5.145

		2.015		2.015

		3.4524		3.4524



Y

Predicted Y

X Variable 1

Y

X Variable 1 Line Fit  Plot

3.25

8.295

4.64

3.2875

0.185

1.8444



Sheet9

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.2764126543

		R Square		0.0764039555

		Adjusted R Square		-0.1544950556

		Standard Error		1.9049170073

		Observations		6

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1.2007314567		1.2007314567		0.3308977163		0.5959405286

		Residual		4		14.5148352183		3.6287088046

		Total		5		15.715566675

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		7.1106694032		3.0175659088		2.356425549		0.0779664073		-1.2674540469		15.4887928533		-1.2674540469		15.4887928533

		X Variable 1		0.3185346698		0.5537450073		0.5752370957		0.5959405286		-1.2189111297		1.8559804692		-1.2189111297		1.8559804692
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Sheet1

		1		3.25		4.45		8.025		8.8		13		17.8		32.1		35.2						13		17.8				32.1		35.2

		1		8.295		3.455		4.9		6.775		33.18		13.82		19.6		27.1						33.18		13.82				19.6		27.1

		1		4.64		4.8875		4.975		8.23		18.56		19.55		19.9		32.92						18.56		19.55				19.9		32.92

		1		3.2875		5.145		5.005		11.0775		13.15		20.58		20.02		44.31		12.9333333333				21.58		17.0566666667				23.8666666667		31.74

		1		0.185		2.015		5.4		10.665		0.74		8.06		21.6		42.66		25.7777777778

		1		1.8444		3.4524		3.2868		7.1796		7.3776		13.8096		13.1472		28.7184

		2		3.58365		3.9008166667		5.2653		8.78785		14.3346		15.6032666667		21.0612		35.1514

		2		2.7599831041		1.1644116977		1.5384423746		1.7728827753		11.0399324165		4.6576467907		6.1537694984		7.0915311013

		2
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		2		14.3346		15.6032666667		29.9378666667

		3		21.0612		35.1514		56.2126

		3
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		3		6.1537694984		7.0915311013
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		4		100		25		316.6666666667

		Column 2		4		80		20		200

		Column 3		4		255		63.75		489.5833333333

		Column 4		4		80		20		200

		Column 5		4		165		41.25		106.25

		Column 6		4		280		70		600

		Column 7		4		245		61.25		1172.9166666667

		Column 8		4		145		36.25		1556.25

		Column 9		4		60		15		150

		Column 10		4		110		27.5		691.6666666667

		Column 11		4		260		65		1700

		Column 12		4		75		18.75		172.9166666667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		19168.2291666667		11		1742.5662878788		2.8425890168		0.0088199101		2.0666064415

		Within Groups		22068.75		36		613.0208333333

		Total		41236.9791666667		47
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		t-Test: Two-Sample Assuming Equal Variances

				Variable 1		Variable 2

		Mean		30.9375		54.0625

		Variance		586.189516129		1157.3958333333

		Observations		32		16

		Pooled Variance		772.4524456522

		Hypothesized Mean Difference		0

		df		46

		t Stat		-2.7174416465

		P(T<=t) one-tail		0.004621348

		t Critical one-tail		1.6786589185

		P(T<=t) two-tail		0.009242696

		t Critical two-tail		2.012893674
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		t-Test: Two-Sample Assuming Equal Variances

				Variable 1		Variable 2

		Mean		30.9375		54.0625

		Variance		586.189516129		1157.3958333333

		Observations		32		16

		Pooled Variance		772.4524456522

		Hypothesized Mean Difference		0

		df		46

		t Stat		-2.7174416465

		P(T<=t) one-tail		0.004621348

		t Critical one-tail		3.2770913094

		P(T<=t) two-tail		0.009242696

		t Critical two-tail		3.5148696043
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		t-Test: Two-Sample Assuming Equal Variances

				Variable 1		Variable 2

		Mean		30.9375		54.0625

		Variance		586.189516129		1157.3958333333

		Observations		32		16

		Pooled Variance		772.4524456522

		Hypothesized Mean Difference		0

		df		46

		t Stat		-2.7174416465

		P(T<=t) one-tail		0.004621348

		t Critical one-tail		2.4101882445

		P(T<=t) two-tail		0.009242696

		t Critical two-tail		2.6870111469
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		t-Test: Two-Sample Assuming Equal Variances

				Variable 1		Variable 2

		Mean		30.9375		54.0625

		Variance		586.189516129		1157.3958333333

		Observations		32		16

		Pooled Variance		772.4524456522

		Hypothesized Mean Difference		0

		df		46

		t Stat		-2.7174416465

		P(T<=t) one-tail		0.004621348

		t Critical one-tail		1.6786589185

		P(T<=t) two-tail		0.009242696

		t Critical two-tail		2.012893674
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		t-Test: Two-Sample Assuming Equal Variances

				Variable 1		Variable 2

		Mean		54.0625		30.9375

		Variance		1157.3958333333		586.189516129

		Observations		16		32

		Pooled Variance		772.4524456522

		Hypothesized Mean Difference		0

		df		46

		t Stat		2.7174416465

		P(T<=t) one-tail		0.004621348

		t Critical one-tail		1.6786589185

		P(T<=t) two-tail		0.009242696

		t Critical two-tail		2.012893674





Sheet1

		1		10		20				1				20		10				1		10

		1		25		10				1				10		25				1		25

		1		15		40				1				40		15				1		15								25		17.7951304201

		1		50		10				1				10		50				1		50		25						63.75		14.1421356237

		2		80		50				2				50		80				2		20								20		22.1265300789

		2		50		80				2				80		50				2		10								20		14.1421356237

		2		85		50				2				50		85				2		40								41.25		10.307764064

		2		40		100				2				100		40				2		10		20						70		24.4948974278

		3		20		75				3				75		20				3		80								61.25		34.2478709801

		3		10		100				3				100		10				3		50								36.25		39.4493345951

		3		40		50				3				50		40				3		85								15		12.2474487139

		3		10		20				3				20		10				3		40		63.75						27.5		26.2995563968

		4		35		100				4				100		35				4		20								65		41.2310562562

		4		30		100				4				100		30				4		10								18.75		13.1497781984

		4		50		20				4				20		50				4		40

		4		50		40				4				40		50				4		10		20

		5		95						5						95				5		35

		5		10						5						10				5		30

		5		20						5						20				5		50

		5		20						5						20				5		50		41.25

		6		20						6						20				6		50

		6		5						6						5				6		80

		6		5						6						5				6		50

		6		30						6						30				6		100		70

		7		10						7						10				7		75

		7		0						7						0				7		100

		7		50						7						50				7		50

		7		50						7						50				7		20		61.25

		8		10						8						10				8		95

		8		5						8						5				8		10

		8		30						8						30				8		20

		8		30						8						30				8		20		36.25

		9								9										9		20

		9								9										9		5

		9								9										9		5

		9								9										9		30		15

		10								10										10		10

		10								10										10		0

		10								10										10		50

		10								10										10		50		27.5

		11								11										11		100

		11								11										11		100

		11								11										11		20

		11								11										11		40		65

		12								12										12		10

		12								12										12		5

		12								12										12		30

		12								12										12		30		18.75





Sheet1

		0		17.7951304201

		0		14.1421356237

		0		22.1265300789

		0		14.1421356237

		0		10.307764064

		0		24.4948974278

		0		34.2478709801

		0		39.4493345951

		0		12.2474487139

		0		26.2995563968

		0		41.2310562562

		0		13.1497781984





Sheet2

		





Sheet3

		






_1066647783.doc


0







100







200







300







400







500







600







700







800







900







1







2







3







4







5







6







7







8







9







10







11







12







13







14







15







16







17







18







19







20












_1058935495.xls
Chart2

		961				980

		3281				1470

		11666				3038

		26250				4508

		52500				34869

		100000				46134

		140000				78804



0.06

0.05125

0.22

0.09125

0.35

0.195

0.72

0.2775

0.86

0.6325

1.6

0.8125

2

1.45



Sheet6

		z-Test: Two Sample for Means

				Variable 1		Variable 2

		Mean		0.0035117964		0.0089625992

		Known Variance		0.0000094586		0.000130847

		Observations		7		7

		Hypothesized Mean Difference		0

		z		-1.2175084737

		P(Z<=z) one-tail		0.1117054706

		z Critical one-tail		1.6448530005

		P(Z<=z) two-tail		0.2234109411

		z Critical two-tail		1.9599610823
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		z-Test: Two Sample for Means

				Variable 1		Variable 2

		Mean		0.0035117964		0.0089625992

		Known Variance		0.0000009		0.000130847

		Observations		7		7

		Hypothesized Mean Difference		0

		z		-1.256432402

		P(Z<=z) one-tail		0.1044796856

		z Critical one-tail		1.6448530005

		P(Z<=z) two-tail		0.2089593713

		z Critical two-tail		1.9599610823
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9919269687

		R Square		0.9839191112

		Adjusted R Square		0.9807029335

		Standard Error		0.0701178646

		Observations		7

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1.5041000146		1.5041000146		305.9280877051		0.0000111986

		Residual		5		0.0245825747		0.0049165149

		Total		6		1.5286825893

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		0.0991061047		0.0350920058		2.824178969		0.0369266113		0.0088993795		0.18931283		0.0088993795		0.18931283

		X Variable 1		0.0000165854		0.0000009482		17.4908000876		0.0000111986		0.0000141479		0.000019023		0.0000141479		0.000019023

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		0.1153598348		-0.0641098348		-1.0015822024				7.1428571429		0.05125

		2		0.1234866998		-0.0322366998		-0.5036310713				21.4285714286		0.09125

		3		0.1494926678		0.0455073322		0.7109569718				35.7142857143		0.195

		4		0.1738732629		0.1036267371		1.6189512263				50		0.2775

		5		0.6774237707		-0.0449237707		-0.7018400438				64.2857142857		0.6325

		6		0.864258739		-0.051758739		-0.8086221401				78.5714285714		0.8125

		7		1.406105025		0.043894975		0.6857672596				92.8571428571		1.45

				-0.0641098348		0.004110		0.0196558906

				-0.0322366998		0.001039		0.0001297056

				0.0455073322		0.002071		0.0000346426

				0.1036267371		0.010739		0.0323363032

				-0.0449237707		0.002018		0.0010938873

				-0.051758739		0.002679		0.0046718058

				0.043894975		0.001927		0.0048159596

						0.000009		0.0001308467
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9900555641

		R Square		0.98021002

		Adjusted R Square		0.9762520239

		Standard Error		0.1120162441

		Observations		7

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		3.1074618053		3.1074618053		247.6531097356		0.0000188402

		Residual		5		0.0627381947		0.0125476389

		Total		6		3.1702

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		0.1872800782		0.0588263039		3.183611173		0.024439154		0.0360624972		0.3384976593		0.0360624972		0.3384976593

		X Variable 1		0.0000134437		0.0000008543		15.736998117		0.0000188402		0.0000112477		0.0000156397		0.0000112477		0.0000156397

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		0.2001994673		-0.1401994673		-1.3710584818				7.1428571429		0.06

		2		0.2313888354		-0.0113888354		-0.1113753114				21.4285714286		0.22

		3		0.3441142022		0.0058857978		0.0575592274				35.7142857143		0.35

		4		0.5401770227		0.1798229773		1.7585503213				50		0.72

		5		0.8930739671		-0.0330739671		-0.3234416217				64.2857142857		0.86

		6		1.5316493903		0.0683506097		0.6684239603				78.5714285714		1.6

		7		2.0693971151		-0.0693971151		-0.6786580941				92.8571428571		2

						-0.1401994673		0.0196558906

						-0.0113888354		0.0001297056

						0.0058857978		0.0000346426

						0.1798229773		0.0323363032

						-0.0330739671		0.0010938873

						0.0683506097		0.0046718058

						-0.0693971151		0.0048159596
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		85.35		77.5		6.576093065		13.4350288425

		85.45		75		9.2630988335		14.1421356237

		87.85		79		10.111626971		9.8994949366

		90		81		9.8994949366		1.4142135624

		85		76		5.6568542495		14.1421356237

		82.5		74.6		7.7781745931		11.8793939239

		85.5		72.1		0.7071067812		16.8291413922

		85		77		2.8284271247		11

		86.5		78		6.3639610307		14
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		9		773.15		85.9055555556		4.3521527778

		Column 2		7		535.2		76.4571428571		8.8261904762

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		351.5104786707		1		351.5104786707		56.0658763745		0.0000029331		4.6001105147

		Within Groups		87.7743650794		14		6.2695975057

		Total		439.28484375		15
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		t-Test: Two-Sample Assuming Unequal Variances

				Variable 1		Variable 2

		Mean		85.9055555556		76.4571428571

		Variance		4.3521527778		8.8261904762

		Observations		9		7

		Hypothesized Mean Difference		0

		df		10

		t Stat		7.1536672394

		P(T<=t) one-tail		0.0000154566

		t Critical one-tail		1.8124615053

		P(T<=t) two-tail		0.0000309132

		t Critical two-tail		2.2281392376
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		9		773.15		85.9055555556		4.3521527778

		Column 2		9		690.2		76.6888888889		6.8936111111

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		382.26125		1		382.26125		67.9831541507		0.000000374		16.1198840942

		Within Groups		89.9661111111		16		5.6228819444

		Total		472.2273611111		17
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Row 1		9		821.1		91.2333333333		7.7025

		Row 2		8		515.9		64.4875		69.9469642857

		Row 3		7		632.3		90.3285714286		3.4823809524

		Row 4		6		536.15		89.3583333333		9.0844166667

		Row 5		8		683.9		85.4875		3.7098214286

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		3986.9338283208		4		996.7334570802		51.1118461136		0		2.6588651281

		Within Groups		643.5338690476		33		19.5010263348

		Total		4630.4676973685		37
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Row 1		9		821.1		91.2333333333		7.7025

		Row 2		8		515.9		64.4875		69.9469642857

		Row 3		7		632.3		90.3285714286		3.4823809524

		Row 4		6		536.15		89.3583333333		9.0844166667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		3962.3606309524		3		1320.7868769841		55.6062150248		0		2.9751561215

		Within Groups		617.5651190476		26		23.7525045788

		Total		4579.92575		29
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Row 1		7		632.3		90.3285714286		3.4823809524

		Row 2		6		536.15		89.3583333333		9.0844166667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		3.0413232601		1		3.0413232601		0.5044690525		0.492326491		4.8443382639

		Within Groups		66.3163690476		11		6.0287608225

		Total		69.3576923077		12
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						88		90.8		86.8		94.7		92.6		91.2		90.3		91.4		95.3		91.2333333333		Navigation				2.7753378173
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						89

		1		90		80.7		85.35		77.5						6.576093065

		2		92		78.9		85.45		75						9.2630988335

		3		95		80.7		87.85		79		87		68		10.111626971		13.4350288425

		4		97		83		90		81		85		65		9.8994949366		14.1421356237

		5		89		81		85		76		86		72		5.6568542495		9.8994949366

		6		88		77		82.5		74.6		82		80		7.7781745931		1.4142135624

		7		86		85		85.5		72.1		86		66		0.7071067812		14.1421356237

		8		87		83		85		77		83		66.2		2.8284271247		11.8793939239
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		0		0		6.576093065		13.4350288425

		0		0		9.2630988335		14.1421356237

		0		0		10.111626971		9.8994949366

		0		0		9.8994949366		1.4142135624

		0		0		5.6568542495		14.1421356237

		0		0		7.7781745931		11.8793939239

		0		0		0.7071067812		16.8291413922

		0		0		2.8284271247		11
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Sheet3

		





		






_1010126227.xls
Chart1
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		7.4908333333		2.4382104156
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Sheet18

		Anova: Two-Factor With Replication

		SUMMARY		WEEK 1		WEEK 2		WEEK 3		WEEK 4		WEEK 5		WEEK 6		WEEK 7		WEEK 8		WEEK 9		Total

		0

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		1784		2028		1989		1877		2195		2131		2111		1930		2277		18322

		Average		5.9466666667		6.76		6.63		6.2566666667		7.3166666667		7.1033333333		7.0366666667		6.4333333333		7.59		6.7859259259

		Variance		4.4720624303		4.0960535117		3.7455852843		5.2683500557		5.0532329989		4.6949721293		5.4334336678		5.2564102564		7.032006689		5.238334637

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2455		2687		2991		3010		3633		4224		4575		5249		7257		36081

		Average		8.1833333333		8.9566666667		9.97		10.0333333333		12.11		14.08		15.25		17.4966666667		24.19		13.3633333333

		Variance		6.8525641026		6.7038015608		8.2365551839		8.8684503902		13.409264214		11.8865551839		15.2316053512		14.4849386845		27.2045819398		35.7134383105

		0

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2045		2233		2208		2541		2589		2169		2300		2165		2834		21084

		Average		6.8166666667		7.4433333333		7.36		8.47		8.63		7.23		7.6666666667		7.2166666667		9.4466666667		7.8088888889

		Variance		4.9863433668		4.8629988852		4.2713043478		10.3502675585		41.832541806		4.1375585284		6.6443701226		7.1669453735		8.5289186176		10.9253007287

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2699		3085		3487		3521		4160		4817		5255		5325		7629		39978

		Average		8.9966666667		10.2833333333		11.6233333333		11.7366666667		13.8666666667		16.0566666667		17.5166666667		17.75		25.43		14.8066666667

		Variance		9.2675473802		7.6953734671		7.8409253066		10.2882831661		17.0791527313		13.3044704571		18.8057413601		14.0008361204		24.9014381271		36.4420452019

		0

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2078		2094		1976		2301		2219		2157		2172		2038		2300		19335

		Average		6.9266666667		6.98		6.5866666667		7.67		7.3966666667		7.19		7.24		6.7933333333		7.6666666667		7.1611111111

		Variance		6.3491192865		5.0163210702		4.5108584169		9.3188294314		5.223400223		3.3985618729		4.7917056856		6.7330657748		5.7413600892		5.7847042114

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2617		2412		2792		2935		3339		3604		3968		4326		6073		32066

		Average		8.7233333333		8.04		9.3066666667		9.7833333333		11.13		12.0133333333		13.2266666667		14.42		20.2433333333		11.8762962963

		Variance		9.0101560758		5.3763210702		6.3738684504		6.7522296544		8.8626421405		7.4245707915		10.7645039019		12.5855518395		17.7031326644		22.1291896862

		0

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2037		2079		2264		2537		2341		2422		2406		2098		2419		20603

		Average		6.79		6.93		7.5466666667		8.4566666667		7.8033333333		8.0733333333		8.02		6.9933333333		8.0633333333		7.6307407407

		Variance		4.3871906355		3.851270903		3.6332664437		6.8844035674		6.2989855072		4.3758751394		6.3875585284		5.7257079153		6.5411259755		5.644627091

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2613		2526		3281		3280		3923		4547		4741		5501		6673		37085

		Average		8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		13.7351851852

		Variance		7.2233110368		6.6390635452		10.3538350056		52.5105908584		13.94393534		13.6442697882		16.4394537347		17.6956410256		21.1278818283		36.5163606548

		Total

		Count		2400		2400		2400		2400		2400		2400		2400		2400		2400

		Sum		18328		19144		20988		22002		24399		26071		27528		28632		37462

		Average		7.6366666667		7.9766666667		8.745		9.1675		10.16625		10.8629166667		11.47		11.93		15.6091666667

		Variance		7.7036987634		6.8064582465		9.5281117132		16.5605106294		20.25038193		21.052063186		27.6172738641		37.3481617341		72.0622752536

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Sample		214481.050185185		7		30640.1500264551		3074.7124157881		0		2.0100152653

		Columns		116775.941759259		8		14596.9927199074		1464.7955284265		0		1.9388437522

		Interaction		96198.4589814809		56		1717.8296246693		172.3827093085		0		1.3304237712

		Within		214531.006666667		21528		9.9652084108

		Total		641986.457592593		21599
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Sheet26

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		6.62		8.6533333333

		Variance		0.205		0.1156296296

		Observations		4		4

		Pearson Correlation		0.8986867856

		Hypothesized Mean Difference		0

		df		3

		t Stat		-19.4083223441

		P(T<=t) one-tail		0.0001493969

		t Critical one-tail		2.3533630156

		P(T<=t) two-tail		0.0002987939

		t Critical two-tail		3.1824492908
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		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		6.62		8.6533333333

		Variance		0.205		0.1156296296

		Observations		4		4

		Pearson Correlation		0.8986867856

		Hypothesized Mean Difference		0

		df		3

		t Stat		-19.4083223441

		P(T<=t) one-tail		0.0001493969

		t Critical one-tail		4.5407068683

		P(T<=t) two-tail		0.0002987939

		t Critical two-tail		5.8408477344
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		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		8.1906354515		6.8160535117

		Variance		6.8595093264		5.0029628965

		Observations		299		299

		Pearson Correlation		0.02261805

		Hypothesized Mean Difference		0

		df		298

		t Stat		6.979503846

		P(T<=t) one-tail		0

		t Critical one-tail		2.3389293347

		P(T<=t) two-tail		0

		t Critical two-tail		2.5924236979
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		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		19.3872222222		7.8733333333

		Variance		152.1782824916		5.5586747475

		Observations		12		12

		Pearson Correlation		0.9389985417

		Hypothesized Mean Difference		0

		df		11

		t Stat		3.92779657

		P(T<=t) one-tail		0.001180497

		t Critical one-tail		2.7180794859

		P(T<=t) two-tail		0.0023609941

		t Critical two-tail		3.1058152672
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		t-Test: Two-Sample Assuming Equal Variances

				Variable 1		Variable 2

		Mean		2.2405113381		2.8378297391

		Variance		0.0383838318		0.0468226943

		Observations		4		4

		Pooled Variance		0.042603263

		Hypothesized Mean Difference		0

		df		6

		t Stat		-4.0926015077

		P(T<=t) one-tail		0.0032052388

		t Critical one-tail		1.9431809051

		P(T<=t) two-tail		0.0064104776

		t Critical two-tail		2.4469136406
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		t-Test: Two-Sample Assuming Equal Variances

				Variable 1		Variable 2

		Mean		2.2405113381		2.8378297391

		Variance		0.0383838318		0.0468226943

		Observations		4		4

		Pooled Variance		0.042603263

		Hypothesized Mean Difference		0

		df		6

		t Stat		-4.0926015077

		P(T<=t) one-tail		0.0032052388

		t Critical one-tail		3.1426679925

		P(T<=t) two-tail		0.0064104776

		t Critical two-tail		3.7074278225





Sheet1

		plots		treatment		WEEK 1		WEEK 2		WEEK 3		WEEK 4		WEEK 5		WEEK 6		WEEK 7		WEEK 8		WEEK 9		WEEK 10		WEEK 11		WEEK 12

		DRY 1		0		4		5		10		5		9		12		11		17		6		8		7		21										averages		1		2		3		4		5		6		7		8		9		10		11		12				5.95		1

		1		0		5		6		8		7		12		18		8		14		8		13		9		11										dry 1		5.95		6.76		6.63		6.26		7.32		7.10		7.04		6.43		7.59		8.98		10.04		14.38				8.18		1				5.9466666667		6.76		6.63		6.2566666667		7.3166666667		7.1033333333		7.0366666667		6.4333333333		7.59		8.9833333333		10.0433333333		14.38								d		5.95		6.76		6.63		6.26		7.32		7.10		7.04		6.43		7.59		8.98		10.04		14.38

		1		0		3		8		10		7		9		11		7		11		6		9		10		22										wet 1		8.18		8.96		9.97		10.03		12.11		14.08		15.25		17.50		24.19		29.83		35.29		47.25				6.82		1				6.8166666667		7.4433333333		7.36		8.47		8.63		7.23		7.6666666667		7.2166666667		9.4466666667		7.6933333333		11.11		14.6								w		8.18		8.96		9.97		10.03		12.11		14.08		15.25		17.50		24.19		29.83		35.29		47.25

		1		0		4		7		9		4		11		10		8		11		4		13		6		11										dry 2		6.82		7.44		7.36		8.47		8.63		7.23		7.67		7.22		9.45		7.69		11.11		14.60				9.00		1				6.9266666667		6.98		6.5866666667		7.67		7.3966666667		7.19		7.24		6.7933333333		7.6666666667		7.1366666667		9.91		13.4266666667								d		6.82		7.44		7.36		8.47		8.63		7.23		7.67		7.22		9.45		7.69		11.11		14.60

		1		0		8		10		7		6		6		12		5		4		5		13		11		7										wet 2		9.00		10.28		11.62		11.74		13.87		16.06		17.52		17.75		25.43		31.50		38.59		56.13				6.93		1				6.79		6.93		7.5466666667		8.4566666667		7.8033333333		8.0733333333		8.02		6.9933333333		8.0633333333		7.9765100671		10.7966666667		13.9766666667								w		9.00		10.28		11.62		11.74		13.87		16.06		17.52		17.75		25.43		31.50		38.59		56.13

		1		0		5		5		7		9		6		7		12		7		9		6		8		13										dry 3		6.93		6.98		6.59		7.67		7.40		7.19		7.24		6.79		7.67		7.14		9.91		13.43				8.72		1																																		d		6.93		6.98		6.59		7.67		7.40		7.19		7.24		6.79		7.67		7.14		9.91		13.43

		1		0		3		8		6		9		6		8		11		7		8		11		11		13										wet 3		8.72		8.04		9.31		9.78		11.13		12.01		13.23		14.42		20.24		25.65		33.85		47.17				6.79		1				8.1833333333		8.9566666667		9.97		10.0333333333		12.11		14.08		15.25		17.4966666667		24.19		29.83		35.2933333333		47.2533333333								w		8.72		8.04		9.31		9.78		11.13		12.01		13.23		14.42		20.24		25.65		33.85		47.17

		1		0		7		5		7		7		8		9		12		6		5		7		8		15										dry 4		6.79		6.93		7.55		8.46		7.80		8.07		8.02		6.99		8.06		7.98		10.80		13.98				8.71		1				8.9966666667		10.2833333333		11.6233333333		11.7366666667		13.8666666667		16.0566666667		17.5166666667		17.75		25.43		31.5		38.5866666667		56.13								d		6.79		6.93		7.55		8.46		7.80		8.07		8.02		6.99		8.06		7.98		10.80		13.98

		1		0		8		8		6		6		9		9		13		8		7		10		8		7										wet 4		8.71		8.42		10.94		10.93		13.08		15.16		15.80		18.34		22.24		27.90		34.77		50.64				6.76		2				8.7233333333		8.04		9.3066666667		9.7833333333		11.13		12.0133333333		13.2266666667		14.42		20.2433333333		25.6533333333		33.8466666667		47.1666666667								w		8.71		8.42		10.94		10.93		13.08		15.16		15.80		18.34		22.24		27.90		34.77		50.64

		1		0		8		8		7		7		10		11		14		7		7		8		8		17																																						8.96		2				8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		27.8966666667		34.77		50.6366666667

		1		0		6		7		8		3		11		9		7		6		4		5		7		19																																						7.44		2

		1		0		7		5		12		6		8		6		8		8		7		6		6		13																																						10.28		2

		1		0		6		6		6		3		8		8		10		6		7		6		12		13										stand.dev.		1		2		3		4		5		6		7		8		9		10		11		12				6.98		2																																		1		5.95

		1		0		5		5		7		6		7		10		10		6		12		6		6		11										dry 1		2.11		2.02		1.94		2.30		2.25		2.17		2.33		2.29		2.65		2.60		2.96		4.54				8.04		2																																		1		6.82

		1		0		6		7		6		4		5		6		5		9		9		7		8		10										wet 1		2.62		2.59		2.87		2.98		3.66		3.45		3.90		3.81		5.22		4.71		5.12		6.79				6.93		2																														d				1		6.93

		1		0		4		5		6		4		13		9		5		9		5		7		9		11										dry 2		2.23		2.21		2.07		3.22		6.47		2.03		2.58		2.68		2.92		2.41		2.63		3.89				8.42		2																														w				1		6.79

		1		0		5		5		8		5		9		8		6		6		5		8		12		8										wet 2		3.04		2.77		2.80		3.21		4.13		3.65		4.34		3.74		4.99		5.32		5.44		7.15				6.63		3																														d				2		6.76

		1		0		7		12		8		5		9		11		8		13		7		8		11		13										dry 3		2.52		2.24		2.12		3.05		2.29		1.84		2.19		2.59		2.40		2.19		2.70		3.18				9.97		3																														w				2		7.44

		1		0		6		7		5		8		7		8		6		10		8		6		7		20										wet 3		3.00		2.32		2.52		2.60		2.98		2.72		3.28		3.55		4.21		4.64		5.05		6.98				7.36		3																														d				2		6.98

		1		0		5		7		4		6		10		12		6		11		8		9		7		16										dry 4		2.09		1.96		1.91		2.62		2.51		2.09		2.53		2.39		2.56		2.58		2.83		3.61				11.6233333333		3																														w				2		6.93

		1		0		6		7		7		6		12		10		7		13		8		12		8		11										wet 4		2.69		2.58		3.22		7.25		3.73		3.69		4.05		4.21		4.60		4.72		5.59		5.84				6.5866666667		3																														d				3		6.63

		1		0		12		7		8		12		4		11		4		8		6		7		8		10																																						9.3066666667		3																														w				3		7.36

		1		0		6		7		8		9		5		6		5		8		7		10		10		15																																						7.5466666667		3																																		3		6.59

		1		0		6		14		9		6		5		6		7		8		8		10		13		11														d																								10.9366666667		3																																		3		7.55

		1		0		4		4		3		5		5		3		4		6		8		14		11		11										8.1833333333		1		5.9466666667		1		5.9466666667																				6.2566666667		4																																		4		6.26

		1		0		5		5		4		6		6		4		4		4		7		6		5		7										8.9966666667		1		6.76		1		6.8166666667																				10.0333333333		4																																		4		8.47

		1		0		4		7		6		4		9		5		8		7		8		6		7		13										8.7233333333		1		6.63		1		6.9266666667																				8.47		4																																		4		7.67

		1		0		5		5		5		2		9		8		6		6		9		10		7		9										8.71		1		6.2566666667		1		6.79																				11.7366666667		4																																		4		8.46

		1		0		9		6		5		4		7		7		10		8		7		10		7		10										8.9566666667		2		7.3166666667		2		6.76																				7.67		4																																		5		7.32

		1		0		7		7		7		4		9		6		12		13		8		9		5		12										10.2833333333		2		7.1033333333		2		10.2833333333																				9.7833333333		4																																		5		8.63

		1		0		5		9		5		9		7		4		10		7		7		9		7		13										8.04		2		7.0366666667		2		8.04																				8.4566666667		4																																		5		7.40

		1		0		7		7		6		7		6		6		12		7		5		7		13		13										8.42		2		6.4333333333		2		8.42																				10.9333333333		4																																		5		7.80

		1		0		8		6		9		7		6		5		14		5		12		9		7		10												3		7.59		3		1.9353514627																				7.3166666667		5																																		6		7.10

		1		0		3		5		5		5		7		6		11		7		6		7		12		10												3		8.9833333333		3		2.066713417																				12.11		5																																		6		7.23

		1		0		3		6		6		5		4		6		7		3		7		10		7		14												3		10.0433333333		3		2.1238781549																				8.63		5																																		6		7.19

		1		0		6		5		5		3		10		10		5		5		7		5		11		12												3		14.38		3		1.9061129147																				13.8666666667		5																																		6		8.07

		1		0		3		11		7		5		5		10		12		6		7		8		9		11												4		6.8166666667		4		2.295288665																				7.3966666667		5																																		7		7.04

		1		0		5		12		7		5		6		7		6		7		11		8		10		13												4		7.4433333333		4		3.2171831714																				11.13		5																																		7		7.67

		1		0		11		9		5		5		8		8		7		8		4		9		7		9												4		7.36		4		3.0526757822																				7.8033333333		5																																		7		7.24

		1		0		6		12		7		6		9		14		10		8		6		11		11		15												4		8.47		4		2.6238146976																				13.0766666667		5																																		7		8.02

		1		0		6		9		6		5		12		7		4		10		7		8		6		16												5		8.63																								7.1033333333		6																																		8		6.43

		1		0		7		5		6		9		4		6		3		10		6		9		8		13												5		7.23																								14.08		6																																		8		7.22

		1		0		7		5		6		9		5		12		6		9		9		6		7		12												5		7.6666666667																								7.23		6																																		8		6.79

		1		0		6		4		5		3		8		7		6		9		6		7		9		13												5		7.2166666667																								16.0566666667		6																																		8		6.99

		1		0		6		5		6		6		6		4		5		6		7		10		11		13												6		9.4466666667																								7.19		6																																		9		7.59

		1		0		6		6		4		6		3		5		10		3		3		5		9		10												6		7.6933333333																								12.0133333333		6																																		9		9.45

		1		0		3		6		4		5		5		6		10		4		4		5		9		9												6		11.11																								8.0733333333		6																																		9		7.67

		1		0		6		5		5		7		6		4		8		5		5		8		6		13												6		14.6																								15.1566666667		6																																		9		8.06

		1		0		9		6		5		5		8		6		14		3		7		11		5		8												7		6.9266666667																								7.0366666667		7																																		10		8.98

		1		0		8		10		5		6		9		9		10		6		6		9		5		8												7		6.98																								15.25		7																																		10		7.69

		1		0		5		9		5		6		7		6		5		8		8		8		7		8												7		6.5866666667																								7.6666666667		7																																		10		7.14

		1		0		7		6		4		8		5		4		3		7		9		5		6		10												7		7.67																								17.5166666667		7																																		10		7.98

		1		0		3		8		4		4		4		5		4		6		6		6		9		12												8		7.3966666667																								7.24		7																																		11		10.04

		1		0		4		5		4		6		4		6		4		5		7		7		9		12												8		7.19																								13.2266666667		7																																		11		11.11

		1		0		4		5		5		3		6		4		4		4		7		7		11		11												8		7.24																								8.02		7																																		11		9.91

		1		0		4		6		5		5		6		4		4		4		9		6		12		10												8		6.7933333333																								15.8033333333		7																																		11		10.80

		1		0		4		5		6		4		9		5		5		5		6		7		8		12												9		7.6666666667																								6.4333333333		8																																		12		14.38
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		4		1		4		10		7		8		12		13		15		17		22		21		36		49

		4		1		7		6		9		9		10		14		14		17		18		21		29		49

		4		1		5		7		18		22		10		10		14		13		16		32		26		57

		4		1		19		9		9		13		13		13		13		15		13		30		34		43

		4		1		8		8		14		13		14		11		15		21		18		29		27		48

		4		1		14		6		14		12		11		9		12		21		17		26		27		49

		4		1		9		11		13		10		13		16		8		17		16		24		33		49

		4		1		7		6		11		20		16		17		13		19		20		23		27		50

		4		1		7		7		15		14		10		24		11		20		17		30		24		47

		4		1		9		5		12		9		8		24		14		28		18		21		26		46

		4		1		3		6		15		7		12		16		12		26		16		25		29		44

		4		1		6		6		10		11		14		16		10		28		14		27		26		45

		4		1		6		9		10		17		43		12		12		30		16		34		25		46

		4		1		14		5		10		16		12		18		13		29		16		35		26		57

		4		1		8		10		12		10		14		18		13		28		17		30		30		53

		4		1		8		8		8		9		18		18		9		24		14		39		26		53

		4		1		10		7		8		7		13		19		10		17		16		33		24		49

		4		1		8		6		7		9		12		27		15		14		19		25		27		51

		4		1		8		8		8		6		12		11		12		17		15		28		28		58

		4		1		7		8		9		8		13		13		14		15		17		22		24		60

		4		1		11		10		6		12		13		13		13		14		19		23		25		60

		4		1		10		10		9		10		12		16		15		8		13		18		32		59

		4		1		5		18		11		11		14		17		10		17		23		28		35		41

		4		1		8		11		11		11		12		14		17		16		29		30		35		42

		4		1		8		9		7		15		9		12		22		13		20		31		41		55

		4		1		7		12		7		4		13		14		12		12		24		27		34		48

		4		1		8		10		8		8		12		16		20		9		21		25		38		44

		4		1		8		14		8		10		11		18		15		15		23		23		36		41

		4		1		7		14		7		8		8		10		17		14		22		24		33		43

		4		1		9		11		12		13		7		11		17		19		24		26		34		46

		4		1		6		9		9		8		13		14		14		18		20		26		33		44

		4		1		8		12		9		7		13		14		12		16		21		30		30		47

		4		1		12		12		13		7		11		13		12		11		18		30		30		46

		4		1		8		9		9		8		8		16		17		12		19		30		36		56

		4		1		4		10		11		9		14		15		11		10		17		31		42		55

		4		1		11		16		8		6		12		22		11		17		19		33		32		49

		4		1		4		15		11		9		14		22		12		19		23		26		35		46

		4		1		6		13		9		8		12		20		19		18		24		26		37		41

		4		1		9		10		10		9		12		11		18		26		23		27		36		43

		4		1		8		8		8		8		12		17		23		21		27		16		34		40

		4		1		6		11		11		5		15		15		24		23		28		17		39		48

		4		1		12		7		12		6		14		13		17		27		26		17		34		49

		4		1		8		12		10		11		14		14		11		17		27		25		27		52

		4		1		12		6		9		11		19		15		12		15		26		23		38		54

		4		1		6		6		8		6		14		18		15		24		21		30		38		52

		4		1		7		13		11		11		8		19		15		17		29		22		32		57

		4		1		6		12		10		8		12		13		17		19		31		21		41		52

		4		1		10		10		11		6		14		17		19		16		30		23		36		57

		4		1		9		12		10		7		14		11		16		22		32		23		44		57

		4		1		7		8		9		10		13		21		17		26		36		21		33		53

		4		1		10		8		9		5		12		9		23		17		30		21		35		48

		4		1		9		9		7		8		8		18		21		19		29		21		32		50

		4		1		7		12		8		8		8		13		10		20		20		21		32		58

		4		1		6		8		8		7		12		22		10		22		20		25		32		57

		4		1		9		7		8		9		10		19		7		17		17		27		39		53

		4		1		10		10		10		11		12		18		11		18		18		24		38		52

		4		1		5		8		10		10		15		13		14		16		20		25		34		46

		4		1		8		8		8		8		10		16		14		24		19		20		29		46

		4		1		7		8		12		10		9		15		15		23		24		25		36		55

		4		1		8		10		9		10		12		14		17		18		18		21		39		51

		4		1		5		6		9		8		14		15		13		17		19		27		36		44

		4		1		10		7		7		7		18		18		16		18		17		24		24		44

		4		1		10		11		9		12		21		17		10		20		20		26		31		54

		4		1		8		10		7		11		15		9		19		11		27		26		24		49

		4		1		8		15		8		11		17		16		22		19		21		21		27		62

		4		1		5		9		10		8		13		12		22		16		18		22		28		61

		4		1		8		10		10		8		13		17		13		17		19		22		35		41

		4		1		8		9		12		8		12		17		12		15		20		27		37		59

		4		1		7		9		8		9		10		16		13		14		27		28		36		59

		4		1		7		8		11		8		12		15		17		20		28		31		36		46

		4		1		6		10		7		8		12		13		21		21		23		33		34		45

		4		1		17		9		8		10		12		18		20		17		18		31		26		54

		4		1		6		10		8		7		17		15		15		16		17		26		25		50

		4		1		7		9		10		7		16		8		17		15		19		26		26		56

		4		1		6		12		7		6		10		22		17		14		13		28		30		59

		4		1		8		14		7		8		9		20		15		17		15		27		32		56

		4		1		12		12		8		12		10		15		16		17		16		30		31		58

		4		1		7		12		11		9		6		14		19		18		17		28		31		57

		4		1		8		11		9		9		6		22		13		16		22		27		36		53

		4		1		5		10		8		8		8		11		17		13		23		26		32		52

		4		1		11		13		10		17		10		21		16		18		20		25		35		33

		4		1		8		10		10		10		12		8		19		17		21		21		45		51

		4		1		8		7		7		11		14		10		22		17		20		27		44		46

		4		1		8		9		8		9		15		13		23		16		23		30		41		46

		4		1		8		10		9		12		9		18		25		15		24		22		41		51

		4		1		6		6		11		8		12		19		17		13		25		22		41		58

		4		1		8		8		9		10		12		19		18		21		18		21		37		51

		4		1		10		10		8		10		11		18		18		15		19		23		38		55

		4		1		10		7		7		10		13		11		19		14		21		27		32		50

		4		1		4		9		10		8		10		18		17		13		25		25		32		47

		4		1		7		12		12		8		9		18		14		10		27		21		40		51

		4		1		4		12		10		12		12		13		12		17		28		23		35		49

		4		1		7		11		9		8		9		11		11		17		27		31		38		49

		4		1		13		9		11		10		11		18		10		17		24		27		41		51

		4		1		7		12		7		9		8		11		10		16		21		27		44		56

		4		1		8		14		10		7		9		13		11		20		18		28		43		57

		4		1		9		10		8		10		8		12		14		19		17		30		41		52

		4		1		9		16		11		12		12		13		16		15		19		30		45		54

		4		1		8		11		7		9		8		16		14		13		15		30		37		50

		4		1		5		7		9		8		12		13		14		19		18		31		39		55

		4		1		7		8		9		7		10		16		12		11		19		32		40		54

		4		1		7		10		10		8		7		13		10		18		21		31		30		43

		4		1		7		11		12		10		12		16		18		20		24		28		37		58

		4		1		6		8		11		5		10		13		17		21		21		32		33		47

		4		1		8		11		11		6		12		22		28		18		21		36		36		56

		4		1		5		8		7		9		12		20		19		18		20		27		32		51

		4		1		12		8		7		7		13		20		15		18		18		27		30		56

		4		1		10		10		9		7		9		22		17		19		17		23		31		59

		4		1		6		10		9		7		9		14		18		22		16		25		34		46

		4		1		10		10		7		9		8		22		15		21		15		33		41		37

		4		1		14		8		7		7		11		11		18		15		19		26		37		36

		4		1		10		9		11		14		9		11		18		17		20		29		24		37

		4		1		6		6		6		7		11		17		12		11		19		30		27		43

		4		1		5		10		5		6		11		11		10		12		13		30		29		48

		4		1		7		11		10		6		13		9		10		19		20		27		30		47

		4		1		8		15		10		6		14		16		10		17		21		28		30		52

		4		1		7		8		7		7		10		12		17		22		17		31		37		58

		4		1		8		12		11		6		12		17		15		16		16		33		35		58

		4		1		5		12		5		7		15		17		13		15		15		32		38		40

		4		1		5		11		11		12		18		16		16		14		19		35		38		49

		4		1		10		10		10		8		13		16		16		11		18		27		30		48

		4		1		6		9		10		11		16		16		11		20		21		26		35		51





Sheet1

		1		1		2.6177402664		2.6177402664		2.114725143		2.114725143

		2		2		2.5891700525		2.5891700525		2.0238709227		2.0238709227

		3		3		2.8699399269		2.8699399269		1.9353514627		1.9353514627

		4		4		2.977994357		2.977994357		2.295288665		2.295288665

		5		5		3.6618662201		3.6618662201		2.2479397231		2.2479397231

		6		6		3.4476883827		3.4476883827		2.1667884367		2.1667884367

		7		7		3.9027689339		3.9027689339		2.3309726871		2.3309726871

		8		8		3.8059083915		3.8059083915		2.2926862534		2.2926862534

		9		9		5.2158011791		5.2158011791		2.6517931083		2.6517931083

		10		10		4.7140046102		4.7140046102		2.5972178752		2.5972178752

		11		11		5.1239442723		5.1239442723		2.9637930291		2.9637930291

		12		12		6.7903991506		6.7903991506		4.5355083641		4.5355083641
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14.38
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Sheet2

		1		1		3.0442646699		3.0442646699		2.2330121735		2.2330121735

		2		2		2.7740536165		2.7740536165		2.2052208246		2.2052208246

		3		3		2.8001652284		2.8001652284		2.066713417		2.066713417

		4		4		3.2075353725		3.2075353725		3.2171831714		3.2171831714

		5		5		4.1326931572		4.1326931572		6.4678081145		6.4678081145

		6		6		3.6475293634		3.6475293634		2.0340989476		2.0340989476

		7		7		4.3365587002		4.3365587002		2.5776675741		2.5776675741

		8		8		3.7417691164		3.7417691164		2.6771151214		2.6771151214

		9		9		4.9901340791		4.9901340791		2.9204312383		2.9204312383

		10		10		5.3164098833		5.3164098833		2.4135810463		2.4135810463

		11		11		5.436390041		5.436390041		2.6320446164		2.6320446164

		12		12		7.1453916669		7.1453916669		3.8863451892		3.8863451892



&A

Page &P

dry 2

wet 2

Time/ weeks

Height/ cm

Plot 2. Both Treatments
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17.75
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25.43

7.6933333333

31.5

11.11

38.5866666667

14.6

56.13



Sheet3

		1		1		3.001692202		3.001692202		2.5197458774		2.5197458774

		2		2		2.3186895157		2.3186895157		2.2397145064		2.2397145064

		3		3		2.5246521444		2.5246521444		2.1238781549		2.1238781549

		4		4		2.5985052731		2.5985052731		3.0526757822		3.0526757822

		5		5		2.9770190024		2.9770190024		2.2854759292		2.2854759292

		6		6		2.7248065604		2.7248065604		1.8435188833		1.8435188833

		7		7		3.2809303409		3.2809303409		2.188996502		2.188996502

		8		8		3.547612132		3.547612132		2.5948151716		2.5948151716

		9		9		4.2075090807		4.2075090807		2.3961135385		2.3961135385

		10		10		4.6445374347		4.6445374347		2.1925662387		2.1925662387

		11		11		5.048575635		5.048575635		2.7017707559		2.7017707559

		12		12		6.9762297478		6.9762297478		3.1809354058		3.1809354058
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6.9266666667
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9.91
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13.4266666667

47.1666666667



Sheet4

		1		1		2.687621818		2.687621818		2.0945621584		2.0945621584

		2		2		2.5766380315		2.5766380315		1.9624655164		1.9624655164

		3		3		3.2177375601		3.2177375601		1.9061129147		1.9061129147

		4		4		7.2464191749		7.2464191749		2.6238146976		2.6238146976

		5		5		3.7341579158		3.7341579158		2.5097779797		2.5097779797

		6		6		3.6938150723		3.6938150723		2.0918592542		2.0918592542

		7		7		4.0545596228		4.0545596228		2.5273619702		2.5273619702

		8		8		4.2066187165		4.2066187165		2.3928451507		2.3928451507

		9		9		4.5965075686		4.5965075686		2.5575625067		2.5575625067

		10		10		4.7244460193		4.7244460193		2.5825336465		2.5825336465

		11		11		5.5857948117		5.5857948117		2.832324563		2.832324563

		12		12		5.8382307838		5.8382307838		3.6054755213		3.6054755213
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6.79
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27.8966666667
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34.77
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Sheet19

		1		1		2.114725143		2.114725143		2.6177402664		2.6177402664

		2		2		2.0238709227		2.0238709227		2.5891700525		2.5891700525

		3		3		1.9353514627		1.9353514627		2.8699399269		2.8699399269

		4		4		2.295288665		2.295288665		2.977994357		2.977994357

		5		5		2.2479397231		2.2479397231		3.6618662201		3.6618662201

		6		6		2.1667884367		2.1667884367		3.4476883827		3.4476883827

		7		7		2.3309726871		2.3309726871		3.9027689339		3.9027689339

		8		8		2.2926862534		2.2926862534		3.8059083915		3.8059083915

		9		9		2.6517931083		2.6517931083		5.2158011791		5.2158011791

		10		10		2.5972178752		2.5972178752		4.7140046102		4.7140046102

		11		11		2.9637930291		2.9637930291		5.1239442723		5.1239442723

		12		12		4.5355083641		4.5355083641		6.7903991506		6.7903991506



&A

Page &P

dry 1

wet 1

Time/ weeks

Height/ cm

Plot 1. Both Treatments

5.9466666667

8.1833333333

6.76

8.9566666667

6.63

9.97

6.2566666667

10.0333333333

7.3166666667

12.11

7.1033333333

14.08

7.0366666667

15.25

6.4333333333

17.4966666667

7.59

24.19

8.9833333333

29.83

10.0433333333

35.2933333333

14.38

47.2533333333



Sheet20

		1		1		2.2330121735		2.2330121735		3.0442646699		3.0442646699

		2		2		2.2052208246		2.2052208246		2.7740536165		2.7740536165

		3		3		2.066713417		2.066713417		2.8001652284		2.8001652284

		4		4		3.2171831714		3.2171831714		3.2075353725		3.2075353725

		5		5		6.4678081145		6.4678081145		4.1326931572		4.1326931572

		6		6		2.0340989476		2.0340989476		3.6475293634		3.6475293634

		7		7		2.5776675741		2.5776675741		4.3365587002		4.3365587002

		8		8		2.6771151214		2.6771151214		3.7417691164		3.7417691164

		9		9		2.9204312383		2.9204312383		4.9901340791		4.9901340791

		10		10		2.4135810463		2.4135810463		5.3164098833		5.3164098833

		11		11		2.6320446164		2.6320446164		5.436390041		5.436390041

		12		12		3.8863451892		3.8863451892		7.1453916669		7.1453916669



&A

Page &P

dry 2

wet 2

Time/ weeks

Height/ cm

Plot 2. Both Treatments

6.8166666667

8.9966666667

7.4433333333

10.2833333333

7.36

11.6233333333

8.47

11.7366666667

8.63

13.8666666667

7.23

16.0566666667

7.6666666667

17.5166666667

7.2166666667

17.75

9.4466666667

25.43

7.6933333333

31.5

11.11

38.5866666667

14.6

56.13



Sheet21

		1		1		2.5197458774		2.5197458774		3.001692202		3.001692202

		2		2		2.2397145064		2.2397145064		2.3186895157		2.3186895157

		3		3		2.1238781549		2.1238781549		2.5246521444		2.5246521444

		4		4		3.0526757822		3.0526757822		2.5985052731		2.5985052731

		5		5		2.2854759292		2.2854759292		2.9770190024		2.9770190024

		6		6		1.8435188833		1.8435188833		2.7248065604		2.7248065604

		7		7		2.188996502		2.188996502		3.2809303409		3.2809303409

		8		8		2.5948151716		2.5948151716		3.547612132		3.547612132

		9		9		2.3961135385		2.3961135385		4.2075090807		4.2075090807

		10		10		2.1925662387		2.1925662387		4.6445374347		4.6445374347

		11		11		2.7017707559		2.7017707559		5.048575635		5.048575635

		12		12		3.1809354058		3.1809354058		6.9762297478		6.9762297478
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dry 3

wet 3

Time/ weeks

Height/ cm

Plot 3. Both Treatments

6.9266666667

8.7233333333

6.98

8.04

6.5866666667

9.3066666667

7.67

9.7833333333

7.3966666667

11.13

7.19

12.0133333333

7.24

13.2266666667

6.7933333333

14.42

7.6666666667

20.2433333333

7.1366666667

25.6533333333

9.91

33.8466666667

13.4266666667

47.1666666667



Sheet22

		1		1		2.0945621584		2.0945621584		2.687621818		2.687621818

		2		2		1.9624655164		1.9624655164		2.5766380315		2.5766380315

		3		3		1.9061129147		1.9061129147		3.2177375601		3.2177375601

		4		4		2.6238146976		2.6238146976		7.2464191749		7.2464191749

		5		5		2.5097779797		2.5097779797		3.7341579158		3.7341579158

		6		6		2.0918592542		2.0918592542		3.6938150723		3.6938150723

		7		7		2.5273619702		2.5273619702		4.0545596228		4.0545596228

		8		8		2.3928451507		2.3928451507		4.2066187165		4.2066187165

		9		9		2.5575625067		2.5575625067		4.5965075686		4.5965075686

		10		10		2.5825336465		2.5825336465		4.7244460193		4.7244460193

		11		11		2.832324563		2.832324563		5.5857948117		5.5857948117

		12		12		3.6054755213		3.6054755213		5.8382307838		5.8382307838
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dry 4

wet 4

Time/ weeks

Height/ cm

Plot 4. Both Treatments

6.79

8.71

6.93

8.42

7.5466666667

10.9366666667

8.4566666667

10.9333333333

7.8033333333

13.0766666667

8.0733333333

15.1566666667

8.02

15.8033333333

6.9933333333

18.3366666667

8.0633333333

22.2433333333

7.9765100671

27.8966666667

10.7966666667

34.77

13.9766666667

50.6366666667



Sheet23

		plots		treatment		WEEK 1		WEEK 2		WEEK 3		WEEK 4		WEEK 5		WEEK 6		WEEK 7		WEEK 8		WEEK 9		WEEK 10		WEEK 11		WEEK 12				dry mean		1		2		3		4		5		6		7		8		9		10		11		12

		unwat1		0		4		5		10		5		9		12		11		17		6		8		7		21				1		5.5		6.49		6.58		5.56		6.64		7.24		7.01		6.53		7.2		8.37		8.52		12.36								wet weight		site		plots		week				dry weight		treatment		plot		week				wet weight		dry weight		treatment		plot		week		wet weight				1		2		3		4

		1		0		5		6		8		7		12		18		8		14		8		13		9		11				1		6.45		6.95		6.44		6.28		7.07		6.96		7.37		6.63		9.11		9.97		11.37		17.27								21.2		1		1		1				13.1		1		1		1				21.2		13.1		1		1		1				dry 1		21.2		6.4		8.4		4.4

		1		0		3		8		10		7		9		11		7		11		6		9		10		22				1		5.89		6.84		6.87		6.93		8.24		7.11		6.73		6.14		6.46		8.61		10.24		13.51								39.5		1		2		1				17.4		1		2		1				39.5		17.4		1		2		1				wet 1		355.2		35.3		15.9		11.9

		1		0		4		7		9		4		11		10		8		11		4		13		6		11				2		6.92		7.73		6.86		8.95		7.77		7.42		8.3		7.59		8.84		7.99		10.79		14.56								46		1		3		1				18.8		1		3		1				46		18.8		1		3		1				dry 2		39.5		12.1		8.4		6.6

		1		0		8		10		7		6		6		12		5		4		5		13		11		7				2		6.8		7.63		7.91		7.22		9.4		7.21		7.55		7.26		9.11		7.57		11.32		14.55								53.4		1		4		1				21		1		4		1				53.4		21		1		4		1				wet 2		439.2		49.3		23.8		34

		1		0		5		5		7		9		6		7		12		7		9		6		8		13				2		6.73		6.97		7.31		9.24		8.72		7.06		7.15		6.8		10.39		7.52		11.22		14.69								6.4		1		1		2				2.3		1		1		2				6.4		2.3		1		1		2				dry 3		46		13.8		9.7		7.6

		1		0		3		8		6		9		6		8		11		7		8		11		11		13				3		6.96		7.77		6.7		8.91		7.23		7.31		7.33		7.03		8.24		6.69		9.97		12.36								12.1		1		2		2				3.7		1		2		2				12.1		3.7		1		2		2				wet 3		359.6		60.9		29.8		15.7

		1		0		7		5		7		7		8		9		12		6		5		7		8		15				3		7.71		7.27		5.44		7.62		7.41		6.91		7.26		6.84		7.11		7.39		9.87		14.61								13.8		1		3		2				3.9		1		3		2				13.8		3.9		1		3		2				dry 4		53.4		14.8		11.6		7.5

		1		0		8		8		6		6		9		9		13		8		7		10		8		7				3		6.11		5.9		7.62		6.48		7.55		7.35		7.13		6.51		7.65		7.33		9.89		13.31								14.8		1		4		2				4.7		1		4		2				14.8		4.7		1		4		2				wet 4		433.2		50.7		28.9		11.4

		1		0		8		8		7		7		10		11		14		7		7		8		8		17				4		7.14		7.16		7.23		8.12		7.15		7.59		8.28		6.54		7.85		7.77		10.27		12.93								8.4		1		1		3						1		1		3				8.4				1		1		3

		1		0		6		7		8		3		11		9		7		6		4		5		7		19				4		7.34		6.76		7.21		8.47		7.72		8.66		7.45		7.85		8.44		8.87		11.22		15.22								8.4		1		2		3						1		2		3				8.4				1		2		3

		1		0		7		5		12		6		8		6		8		8		7		6		6		13				4		5.89		6.87		8.2		8.78		8.54		7.97		8.33		6.59		7.9		7.27		10.9		13.78								9.7		1		3		3						1		3		3				9.7				1		3		3		dry weight				1		2		3		4

		1		0		6		6		6		3		8		8		10		6		7		6		12		13																																				11.6		1		4		3						1		4		3				11.6				1		4		3				dry 1		13.1		2.3		2.6

		1		0		5		5		7		6		7		10		10		6		12		6		6		11				wet mean		1		2		3		4		5		6		7		8		9		10		11		12										1		1		4						1		1		4								1		1		4				wet 1		55.4		5.3		2.6

		1		0		6		7		6		4		5		6		5		9		9		7		8		10				1		7.79		7.99		8.71		8.96		10.05		12.69		14.42		16.6		26.97		30.36		35.72		49.4										1		2		4						1		2		4								1		2		4				dry 2		17.4		3.7		2.6

		1		0		4		5		6		4		13		9		5		9		5		7		9		11				1		7.32		8.93		10.57		11.35		12.06		15.63		17.19		19.5		21.03		30.66		35.87		45.82										1		3		4						1		3		4								1		3		4				wet 2		65.5		6.7		3.2

		1		0		5		5		8		5		9		8		6		6		5		8		12		8				1		9.44		9.95		10.63		9.79		14.22		13.92		14.14		16.39		24.57		28.47		34.29		46.54										1		4		4						1		4		4								1		4		4				dry 3		18.8		3.9		2.7

		1		0		7		12		8		5		9		11		8		13		7		8		11		13				2		9		9.36		11.15		12.48		14.9		16.1		17.56		16.72		23.02		31.97		37.55		57.81								355.2		2		1		1				55.4		2		1		1				355.2		55.4		2		1		1				wet 3		56.6		8.7		4.7

		1		0		6		7		5		8		7		8		6		10		8		6		7		20				2		7.35		10.71		11.7		11.3		15.91		15.97		18.53		19.46		27.59		33.15		39.73		57.92								439.2		2		2		1				65.5		2		2		1				439.2		65.5		2		2		1				dry 4		21		4.7		3.1

		1		0		5		7		4		6		10		12		6		11		8		9		7		16				2		10.64		10.78		12.02		11.43		10.79		16.1		16.46		17.07		25.68		29.38		38.48		52.49								359.6		2		3		1				56.6		2		3		1				359.6		56.6		2		3		1				wet 4		64.8		6.7		4

		1		0		6		7		7		6		12		10		7		13		8		12		8		11				3		9		8.19		9.56		9.62		11.32		11.88		13.71		14.98		21.9		27.63		35.12		48.76								433.2		2		4		1				64.8		2		4		1				433.2		64.8		2		4		1

		1		0		12		7		8		12		4		11		4		8		6		7		8		10				3		9.32		7.63		9.16		10.25		11.38		12.17		12.4		13.79		18.78		23.98		32.66		43.06								35.3		2		1		2				5.3		2		1		2				35.3		5.3		2		1		2

		1		0		6		7		8		9		5		6		5		8		7		10		10		15				3		7.85		8.3		9.2		9.48		10.69		11.99		13.57		14.49		20.05		25.35		33.76		49.68								49.3		2		2		2				6.6		2		2		2				49.3		6.6		2		2		2

		1		0		6		14		9		6		5		6		7		8		8		10		13		11				4		9.91		7.23		12.76		11.84		14.51		15.46		16.56		19.1		25.37		30.7		37.21		49.81								60.9		2		3		2				8.7		2		3		2				60.9		8.7		2		3		2

		1		0		4		4		3		5		5		3		4		6		8		14		11		11				4		8.39		7.84		10.95		12.26		12.98		14.62		15.19		18.8		19.99		26.53		32.31		51.91								50.7		2		4		2				6.7		2		4		2				50.7		6.7		2		4		2

		1		0		5		5		4		6		6		4		4		4		7		6		5		7				4		7.83		10.19		9.1		8.7		11.74		15.39		15.66		17.11		21.37		26.46		34.79		50.19								15.9		2		1		3						2		1		3				15.9				2		1		3

		1		0		4		7		6		4		9		5		8		7		8		6		7		13																																				23.8		2		2		3						2		2		3				23.8				2		2		3

		1		0		5		5		5		2		9		8		6		6		9		10		7		9																																				29.8		2		3		3						2		3		3				29.8				2		3		3

		1		0		9		6		5		4		7		7		10		8		7		10		7		10																																				28.9		2		4		3						2		4		3				28.9				2		4		3

		1		0		7		7		7		4		9		6		12		13		8		9		5		12										heights		site		plot		week																						2		1		4						2		1		4								2		1		4

		1		0		5		9		5		9		7		4		10		7		7		9		7		13										5.5		1		1		1																						2		2		4						2		2		4								2		2		4

		1		0		7		7		6		7		6		6		12		7		5		7		13		13										6.45		1		1		1																						2		3		4						2		3		4								2		3		4

		1		0		8		6		9		7		6		5		14		5		12		9		7		10										5.89		1		1		1																						2		4		4						2		4		4								2		4		4

		1		0		3		5		5		5		7		6		11		7		6		7		12		10										6.98		1		2		1

		1		0		3		6		6		5		4		6		7		3		7		10		7		14										6.86		1		2		1

		1		0		6		5		5		3		10		10		5		5		7		5		11		12										6.67		1		2		1

		1		0		3		11		7		5		5		10		12		6		7		8		9		11										6.98		1		3		1

		1		0		5		12		7		5		6		7		6		7		11		8		10		13										7.66		1		3		1

		1		0		11		9		5		5		8		8		7		8		4		9		7		9										6.19		1		3		1

		1		0		6		12		7		6		9		14		10		8		6		11		11		15										7.13		1		4		1

		1		0		6		9		6		5		12		7		4		10		7		8		6		16										7.36		1		4		1

		1		0		7		5		6		9		4		6		3		10		6		9		8		13										5.87		1		4		1
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		4		1		4		12		10		12		12		13		12		17		28		23		35		49

		4		1		7		11		9		8		9		11		11		17		27		31		38		49

		4		1		13		9		11		10		11		18		10		17		24		27		41		51

		4		1		7		12		7		9		8		11		10		16		21		27		44		56

		4		1		8		14		10		7		9		13		11		20		18		28		43		57

		4		1		9		10		8		10		8		12		14		19		17		30		41		52

		4		1		9		16		11		12		12		13		16		15		19		30		45		54

		4		1		8		11		7		9		8		16		14		13		15		30		37		50

		4		1		5		7		9		8		12		13		14		19		18		31		39		55

		4		1		7		8		9		7		10		16		12		11		19		32		40		54

		4		1		7		10		10		8		7		13		10		18		21		31		30		43

		4		1		7		11		12		10		12		16		18		20		24		28		37		58

		4		1		6		8		11		5		10		13		17		21		21		32		33		47

		4		1		8		11		11		6		12		22		28		18		21		36		36		56

		4		1		5		8		7		9		12		20		19		18		20		27		32		51

		4		1		12		8		7		7		13		20		15		18		18		27		30		56

		4		1		10		10		9		7		9		22		17		19		17		23		31		59

		4		1		6		10		9		7		9		14		18		22		16		25		34		46

		4		1		10		10		7		9		8		22		15		21		15		33		41		37

		4		1		14		8		7		7		11		11		18		15		19		26		37		36

		4		1		10		9		11		14		9		11		18		17		20		29		24		37

		4		1		6		6		6		7		11		17		12		11		19		30		27		43

		4		1		5		10		5		6		11		11		10		12		13		30		29		48

		4		1		7		11		10		6		13		9		10		19		20		27		30		47

		4		1		8		15		10		6		14		16		10		17		21		28		30		52

		4		1		7		8		7		7		10		12		17		22		17		31		37		58

		4		1		8		12		11		6		12		17		15		16		16		33		35		58

		4		1		5		12		5		7		15		17		13		15		15		32		38		40

		4		1		5		11		11		12		18		16		16		14		19		35		38		49

		4		1		10		10		10		8		13		16		16		11		18		27		30		48

		4		1		6		9		10		11		16		16		11		20		21		26		35		51

						8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		27.8966666667		34.77		50.6366666667

						2.7100337186		2.5990078555		3.2540949456		7.2501032569		3.7772515875		3.7635358506		4.1193786164		4.2989233171		4.7269677963		4.9371733661		5.8722016985		6.4276567685
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Sheet10

		wet plots				0		1		2		sum		av

				dry 1		6.4		8.4		4.4		19.2		6.4		2

				dry 2		12.1		8.4		6.6		27.1		9		2.8041635711				wet 1		35.3		15.9		11.9		63.1		21		12.5161229354

				dry 3		13.8		9.7		7.6		31.1		10.3		3.1533051443				wet 2		49.3		23.8		34		107.1		35.7		12.83471854

				dry 4		14.8		11.6		7.5		33.9		11.3		3.6592348927				wet 3		60.9		29.8		15.7		106.4		35.4		23.1266801191

						11.775		9.525		6.525		111.3								wet 4		50.7		28.9		11.4		91		30.3		19.6891679188

						3.7526657192		1.5129992289		1.486326568																		367.6		122.4

						9.1333333333		4.8333333333		5.3666666667												49.05		24.6		18.25

						49.05		24.6		18.25												10.5240993281		6.3733821477		10.6741119849

						3.65		2.75		3.3

						11.775		9.525		6.525

		dry plots				0		1		2		sum		av						wet 1		5.3		2.6		3.5		11.4		3.8		1.3747727085

				dry 1		2.3		2.6		2.9		7.8		2.6		0.3				wet 2		6.7		3.2		5.6		15.5		5.1		1.7897858345

				dry 2		3.7		2.6		3.3		9.6		3.2		0.5567764363				wet 3		8.7		4.7		3.2		16.6		5.5		2.8431203515

				dry 3		3.9		2.7		3.5		10.1		3.3		0.6110100927				wet 4		6.7		4		3.8		14.5		4.8		1.6196707484

				dry 4		4.7		3.1		3.5		11.3		3.7		0.8326663998												58		19.2

						3.65		2.75		3.3		38.8		12.8								9.1333333333		4.8333333333		5.3666666667

						0.9983319421		0.2380476143		0.2828427125												1.3988090172		0.9178779875		1.0781929326

																										2.6		6.4

																						367.6		111.3		3.2		9

				wet		dry																58		38.8		3.3		10.3

				1		1																				3.7		11.3

				21.2		13.1				2.6		6.4		2		0.3						3.2333333333

				355.2		55.4				3.8		21		12.5161229354		1.3747727085						9.275

				39.5		17.4				3.2		9		2.8041635711		0.5567764363

				439.2		65.5				5.1		35.7		12.83471854		1.7897858345

				46		18.8				3.3		10.3		3.1533051443		0.6110100927

				359.6		56.6				5.5		35.4		23.1266801191		2.8431203515

				53.4		21				3.7		11.3		3.6592348927		0.8326663998

				433.2		64.8				4.8		30.3		19.6891679188		1.6196707484
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		0		0		0.9983319421		3.65

		0		0		0.2380476143		2.75

		0		0		0.2828427125		3.3





		0		0		10.5240993281		1.3988090172

		0		0		6.3733821477		0.9178779875

		0		0		10.6741119849		1.0781929326





		

		unwt		5.9466666667		6.76		6.63		6.2566666667		7.3166666667		7.1033333333		7.0366666667		6.4333333333		7.59		8.9833333333		10.0433333333		14.38

				2.111197659		2.0204949889		1.9321231845		2.2914599907		2.2441900296		2.1631741082		2.3270844897		2.28886192		2.6473697639		2.5928855655		2.9588492508		4.5279428736

		wt		8.1833333333		8.9566666667		9.97		10.0333333333		12.11		14.08		15.25		17.4966666667		24.19		29.83		35.2933333333		47.2533333333

				2.6133737242		2.584851167		2.865152701		2.97302689		3.6557580153		3.4419374389		3.8962588894		3.799559916		5.2071009209		4.7061413777		5.1153972367		6.7790723718

		unwt		6.8166666667		7.4433333333		7.36		8.47		8.63		7.23		7.6666666667		7.2166666667		9.4466666667		7.6933333333		11.11		14.6

				2.2292873799		2.2015423886		2.0632660194		3.2118167237		6.4570194362		2.0307059528		2.5733678754		2.6726495385		2.91555979		2.4095550534		2.6276542137		3.8798625405

		wt		8.9966666667		10.2833333333		11.6233333333		11.7366666667		13.8666666667		16.0566666667		17.5166666667		17.75		25.43		31.5		38.5866666667		56.0733333333

				3.0442646699		2.7740536165		2.8001652284		3.2075353725		4.1326931572		3.6475293634		4.3365587002		3.7417691164		4.9901340791		5.3164098833		5.436390041		7.4101951524

		unwt		6.9266666667		6.98		6.5866666667		7.67		7.3966666667		7.19		7.24		6.7933333333		7.6666666667		7.1366666667		9.91		13.4266666667

				2.5197458774		2.2397145064		2.1238781549		3.0526757822		2.2854759292		1.8435188833		2.188996502		2.5948151716		2.3961135385		2.1925662387		2.7017707559		3.1809354058

		wt		8.7233333333		8.04		9.3066666667		9.7833333333		11.13		12.0133333333		13.2266666667		14.42		20.2433333333		25.6533333333		33.8466666667		47.1666666667

				3.001692202		2.3186895157		2.5246521444		2.5985052731		2.9770190024		2.7248065604		3.2809303409		3.547612132		4.2075090807		4.6445374347		5.048575635		6.9762297478

		unwt		6.79		6.93		7.5466666667		8.4566666667		7.8033333333		8.0733333333		8.02		6.9933333333		8.0633333333		7.97		10.7966666667		13.9766666667

				2.1024379478		1.9771389592		1.9248233746		2.6411113242		2.5209869696		2.1110016314		2.5378889964		2.3970956149		2.5629505484		2.5779526511		2.8469442378		3.6220067977

		wt		8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		27.8966666667		34.77		50.6366666667

				2.7100337186		2.5990078555		3.2540949456		7.2501032569		3.7772515875		3.7635358506		4.1193786164		4.2989233171		4.7269677963		4.9371733661		5.8722016985		6.4276567685
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		1202		7952.8981406755		6.6163878042		5.1969659107

		Column 2		1202		8443.1519203711		7.0242528456		4.522125886

		Column 3		1202		8446.0834886382		7.0266917543		4.2269948423

		Column 4		1202		9266.671110527		7.7093769638		8.7526920617

		Column 5		1202		9355.6385302329		7.78339312		14.825026196

		Column 6		1202		8888.4716237923		7.3947351279		4.3115315534

		Column 7		1202		8998.9290437489		7.4866298201		5.9562089311

		Column 8		1202		8240.3667363853		6.8555463697		6.2931888498

		Column 9		1202		9840.9304951644		8.1871301956		7.5134266229

		Column 10		1202		9545.4828781633		7.9413335093		6.4502163373

		Column 11		1202		12571.2920305537		10.4586456161		8.0273272628

		Column 12		1202		16932.9507911656		14.0873134702		14.9232035361

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		58264.06788873		11		5296.73344443		698.4787261401		0		1.7893100335

		Within Groups		109289.68849628		14412		7.5832423325

		Total		167553.75638501		14423





		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		1202		7952.8981406755		6.6163878042		5.1969659107

		Column 2		1202		8443.1519203711		7.0242528456		4.522125886

		Column 3		1202		8446.0834886382		7.0266917543		4.2269948423

		Column 4		1202		9266.671110527		7.7093769638		8.7526920617

		Column 5		1202		9355.6385302329		7.78339312		14.825026196

		Column 6		1202		8888.4716237923		7.3947351279		4.3115315534

		Column 7		1202		8998.9290437489		7.4866298201		5.9562089311

		Column 8		1202		8240.3667363853		6.8555463697		6.2931888498

		Column 9		1202		9840.9304951644		8.1871301956		7.5134266229

		Column 10		1202		9545.4828781633		7.9413335093		6.4502163373

		Column 11		1202		12571.2920305537		10.4586456161		8.0273272628

		Column 12		1202		16932.9507911656		14.0873134702		14.9232035361

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		58264.06788873		11		5296.73344443		698.4787261401		0		1.7893100335

		Within Groups		109289.68849628		14412		7.5832423325

		Total		167553.75638501		14423





		





		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		7.098125		9.6647916667

		Variance		0.2054946181		1.0389936921

		Observations		4		4

		Pearson Correlation		0.7722207711

		Hypothesized Mean Difference		0

		df		3

		t Stat		-7.0455281635

		P(T<=t) one-tail		0.0029381063

		t Critical one-tail		2.3533630156

		P(T<=t) two-tail		0.0058762125

		t Critical two-tail		3.1824492908





		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Row 1		5		36.1791666667		7.2358333333		0.2489388889

		Row 2		5		51.205		10.241		2.4393254861

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		22.5775667361		1		22.5775667361		16.7971327122		0.0034452209		5.317644991

		Within Groups		10.7530575		8		1.3441321875

		Total		33.3306242361		9





		Anova: Single Factor				Week1

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		2		15.2733333333		7.6366666667		2.0672222222

		Column 2		2		15.9533333333		7.9766666667		1.7986722222

		Column 3		2		17.49		8.745		5.8767347222

		Column 4		2		18.335		9.1675		4.2292013889

		Column 5		2		20.3325		10.16625		11.3248336806

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		8.03396		4		2.00849		0.3969871247		0.8042175938		5.1921631439

		Within Groups		25.2966642361		5		5.0593328472

		Total		33.3306242361		9





		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		1200		7944		6.62		5.1899249374

		Column 2		1200		10710		8.925		7.3087989992

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		3187.815		1		3187.815		510.1024738472		1.44619815972104E-102		3.8453435991

		Within Groups		14985.97		2398		6.2493619683

		Total		18173.785		2399





		unwat1		0		4		5		10		5		9		12		11		17		6		8		7		21				1		6		9		5		13		11		15		15		14		20		29		37		43						4		9

		1		0		5		6		8		7		12		18		8		14		8		13		9		11				1		5		4		4		8		8		11		13		16		26		31		31		48						5		4

		1		0		3		8		10		7		9		11		7		11		6		9		10		22				1		8		7		8		9		8		16		24		20		22		34		31		47						3		7

		1		0		4		7		9		4		11		10		8		11		4		13		6		11				1		8		3		5		10		8		15		18		19		29		25		31		52						4		3
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		Anova: Two-Factor With Replication
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		Variance		4.4720624303		4.0960535117		3.7455852843		5.2683500557		5.0532329989		4.6949721293		5.4334336678		5.2564102564		7.032006689		5.238334637

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2455		2687		2991		3010		3633		4224		4575		5249		7257		36081

		Average		8.1833333333		8.9566666667		9.97		10.0333333333		12.11		14.08		15.25		17.4966666667		24.19		13.3633333333

		Variance		6.8525641026		6.7038015608		8.2365551839		8.8684503902		13.409264214		11.8865551839		15.2316053512		14.4849386845		27.2045819398		35.7134383105

		0

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2045		2233		2208		2541		2589		2169		2300		2165		2834		21084

		Average		6.8166666667		7.4433333333		7.36		8.47		8.63		7.23		7.6666666667		7.2166666667		9.4466666667		7.8088888889

		Variance		4.9863433668		4.8629988852		4.2713043478		10.3502675585		41.832541806		4.1375585284		6.6443701226		7.1669453735		8.5289186176		10.9253007287

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2699		3085		3487		3521		4160		4817		5255		5325		7629		39978

		Average		8.9966666667		10.2833333333		11.6233333333		11.7366666667		13.8666666667		16.0566666667		17.5166666667		17.75		25.43		14.8066666667

		Variance		9.2675473802		7.6953734671		7.8409253066		10.2882831661		17.0791527313		13.3044704571		18.8057413601		14.0008361204		24.9014381271		36.4420452019

		0

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2078		2094		1976		2301		2219		2157		2172		2038		2300		19335

		Average		6.9266666667		6.98		6.5866666667		7.67		7.3966666667		7.19		7.24		6.7933333333		7.6666666667		7.1611111111

		Variance		6.3491192865		5.0163210702		4.5108584169		9.3188294314		5.223400223		3.3985618729		4.7917056856		6.7330657748		5.7413600892		5.7847042114

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2617		2412		2792		2935		3339		3604		3968		4326		6073		32066

		Average		8.7233333333		8.04		9.3066666667		9.7833333333		11.13		12.0133333333		13.2266666667		14.42		20.2433333333		11.8762962963

		Variance		9.0101560758		5.3763210702		6.3738684504		6.7522296544		8.8626421405		7.4245707915		10.7645039019		12.5855518395		17.7031326644		22.1291896862

		0

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2037		2079		2264		2537		2341		2422		2406		2098		2419		20603

		Average		6.79		6.93		7.5466666667		8.4566666667		7.8033333333		8.0733333333		8.02		6.9933333333		8.0633333333		7.6307407407

		Variance		4.3871906355		3.851270903		3.6332664437		6.8844035674		6.2989855072		4.3758751394		6.3875585284		5.7257079153		6.5411259755		5.644627091

		1

		Count		300		300		300		300		300		300		300		300		300		2700

		Sum		2613		2526		3281		3280		3923		4547		4741		5501		6673		37085

		Average		8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		13.7351851852

		Variance		7.2233110368		6.6390635452		10.3538350056		52.5105908584		13.94393534		13.6442697882		16.4394537347		17.6956410256		21.1278818283		36.5163606548

		Total

		Count		2400		2400		2400		2400		2400		2400		2400		2400		2400

		Sum		18328		19144		20988		22002		24399		26071		27528		28632		37462

		Average		7.6366666667		7.9766666667		8.745		9.1675		10.16625		10.8629166667		11.47		11.93		15.6091666667

		Variance		7.7036987634		6.8064582465		9.5281117132		16.5605106294		20.25038193		21.052063186		27.6172738641		37.3481617341		72.0622752536

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Sample		214481.050185185		7		30640.1500264551		3074.7124157881		0		2.0100152653

		Columns		116775.941759259		8		14596.9927199074		1464.7955284265		0		1.9388437522

		Interaction		96198.4589814809		56		1717.8296246693		172.3827093085		0		1.3304237712

		Within		214531.006666667		21528		9.9652084108

		Total		641986.457592593		21599
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Sheet26

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		6.62		8.6533333333

		Variance		0.205		0.1156296296

		Observations		4		4

		Pearson Correlation		0.8986867856

		Hypothesized Mean Difference		0

		df		3

		t Stat		-19.4083223441

		P(T<=t) one-tail		0.0001493969

		t Critical one-tail		2.3533630156

		P(T<=t) two-tail		0.0002987939

		t Critical two-tail		3.1824492908





Sheet27

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		6.62		8.6533333333

		Variance		0.205		0.1156296296

		Observations		4		4

		Pearson Correlation		0.8986867856

		Hypothesized Mean Difference		0

		df		3

		t Stat		-19.4083223441

		P(T<=t) one-tail		0.0001493969

		t Critical one-tail		4.5407068683

		P(T<=t) two-tail		0.0002987939

		t Critical two-tail		5.8408477344
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		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		8.1906354515		6.8160535117

		Variance		6.8595093264		5.0029628965

		Observations		299		299

		Pearson Correlation		0.02261805

		Hypothesized Mean Difference		0

		df		298

		t Stat		6.979503846

		P(T<=t) one-tail		0

		t Critical one-tail		2.3389293347

		P(T<=t) two-tail		0

		t Critical two-tail		2.5924236979





Sheet29

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		19.3872222222		7.8733333333

		Variance		152.1782824916		5.5586747475

		Observations		12		12

		Pearson Correlation		0.9389985417

		Hypothesized Mean Difference		0

		df		11

		t Stat		3.92779657

		P(T<=t) one-tail		0.001180497

		t Critical one-tail		2.7180794859

		P(T<=t) two-tail		0.0023609941

		t Critical two-tail		3.1058152672





Sheet30

		t-Test: Two-Sample Assuming Equal Variances

				Variable 1		Variable 2

		Mean		2.2405113381		2.8378297391

		Variance		0.0383838318		0.0468226943

		Observations		4		4

		Pooled Variance		0.042603263

		Hypothesized Mean Difference		0

		df		6

		t Stat		-4.0926015077

		P(T<=t) one-tail		0.0032052388

		t Critical one-tail		1.9431809051

		P(T<=t) two-tail		0.0064104776

		t Critical two-tail		2.4469136406
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		t-Test: Two-Sample Assuming Equal Variances

				Variable 1		Variable 2

		Mean		2.2405113381		2.8378297391

		Variance		0.0383838318		0.0468226943

		Observations		4		4

		Pooled Variance		0.042603263

		Hypothesized Mean Difference		0

		df		6

		t Stat		-4.0926015077

		P(T<=t) one-tail		0.0032052388

		t Critical one-tail		3.1426679925

		P(T<=t) two-tail		0.0064104776

		t Critical two-tail		3.7074278225





Sheet1

		plots		treatment		WEEK 1		WEEK 2		WEEK 3		WEEK 4		WEEK 5		WEEK 6		WEEK 7		WEEK 8		WEEK 9		WEEK 10		WEEK 11		WEEK 12

		DRY 1		0		4		5		10		5		9		12		11		17		6		8		7		21										averages		1		2		3		4		5		6		7		8		9		10		11		12				5.95		1

		1		0		5		6		8		7		12		18		8		14		8		13		9		11										dry 1		5.95		6.76		6.63		6.26		7.32		7.10		7.04		6.43		7.59		8.98		10.04		14.38				8.18		1				5.9466666667		6.76		6.63		6.2566666667		7.3166666667		7.1033333333		7.0366666667		6.4333333333		7.59		8.9833333333		10.0433333333		14.38								d		5.95		6.76		6.63		6.26		7.32		7.10		7.04		6.43		7.59		8.98		10.04		14.38

		1		0		3		8		10		7		9		11		7		11		6		9		10		22										wet 1		8.18		8.96		9.97		10.03		12.11		14.08		15.25		17.50		24.19		29.83		35.29		47.25				6.82		1				6.8166666667		7.4433333333		7.36		8.47		8.63		7.23		7.6666666667		7.2166666667		9.4466666667		7.6933333333		11.11		14.6								w		8.18		8.96		9.97		10.03		12.11		14.08		15.25		17.50		24.19		29.83		35.29		47.25

		1		0		4		7		9		4		11		10		8		11		4		13		6		11										dry 2		6.82		7.44		7.36		8.47		8.63		7.23		7.67		7.22		9.45		7.69		11.11		14.60				9.00		1				6.9266666667		6.98		6.5866666667		7.67		7.3966666667		7.19		7.24		6.7933333333		7.6666666667		7.1366666667		9.91		13.4266666667								d		6.82		7.44		7.36		8.47		8.63		7.23		7.67		7.22		9.45		7.69		11.11		14.60

		1		0		8		10		7		6		6		12		5		4		5		13		11		7										wet 2		9.00		10.28		11.62		11.74		13.87		16.06		17.52		17.75		25.43		31.50		38.59		56.13				6.93		1				6.79		6.93		7.5466666667		8.4566666667		7.8033333333		8.0733333333		8.02		6.9933333333		8.0633333333		7.9765100671		10.7966666667		13.9766666667								w		9.00		10.28		11.62		11.74		13.87		16.06		17.52		17.75		25.43		31.50		38.59		56.13

		1		0		5		5		7		9		6		7		12		7		9		6		8		13										dry 3		6.93		6.98		6.59		7.67		7.40		7.19		7.24		6.79		7.67		7.14		9.91		13.43				8.72		1																																		d		6.93		6.98		6.59		7.67		7.40		7.19		7.24		6.79		7.67		7.14		9.91		13.43

		1		0		3		8		6		9		6		8		11		7		8		11		11		13										wet 3		8.72		8.04		9.31		9.78		11.13		12.01		13.23		14.42		20.24		25.65		33.85		47.17				6.79		1				8.1833333333		8.9566666667		9.97		10.0333333333		12.11		14.08		15.25		17.4966666667		24.19		29.83		35.2933333333		47.2533333333								w		8.72		8.04		9.31		9.78		11.13		12.01		13.23		14.42		20.24		25.65		33.85		47.17

		1		0		7		5		7		7		8		9		12		6		5		7		8		15										dry 4		6.79		6.93		7.55		8.46		7.80		8.07		8.02		6.99		8.06		7.98		10.80		13.98				8.71		1				8.9966666667		10.2833333333		11.6233333333		11.7366666667		13.8666666667		16.0566666667		17.5166666667		17.75		25.43		31.5		38.5866666667		56.13								d		6.79		6.93		7.55		8.46		7.80		8.07		8.02		6.99		8.06		7.98		10.80		13.98

		1		0		8		8		6		6		9		9		13		8		7		10		8		7										wet 4		8.71		8.42		10.94		10.93		13.08		15.16		15.80		18.34		22.24		27.90		34.77		50.64				6.76		2				8.7233333333		8.04		9.3066666667		9.7833333333		11.13		12.0133333333		13.2266666667		14.42		20.2433333333		25.6533333333		33.8466666667		47.1666666667								w		8.71		8.42		10.94		10.93		13.08		15.16		15.80		18.34		22.24		27.90		34.77		50.64

		1		0		8		8		7		7		10		11		14		7		7		8		8		17																																						8.96		2				8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		27.8966666667		34.77		50.6366666667

		1		0		6		7		8		3		11		9		7		6		4		5		7		19																																						7.44		2

		1		0		7		5		12		6		8		6		8		8		7		6		6		13																																						10.28		2

		1		0		6		6		6		3		8		8		10		6		7		6		12		13										stand.dev.		1		2		3		4		5		6		7		8		9		10		11		12				6.98		2																																		1		5.95

		1		0		5		5		7		6		7		10		10		6		12		6		6		11										dry 1		2.11		2.02		1.94		2.30		2.25		2.17		2.33		2.29		2.65		2.60		2.96		4.54				8.04		2																																		1		6.82

		1		0		6		7		6		4		5		6		5		9		9		7		8		10										wet 1		2.62		2.59		2.87		2.98		3.66		3.45		3.90		3.81		5.22		4.71		5.12		6.79				6.93		2																														d				1		6.93

		1		0		4		5		6		4		13		9		5		9		5		7		9		11										dry 2		2.23		2.21		2.07		3.22		6.47		2.03		2.58		2.68		2.92		2.41		2.63		3.89				8.42		2																														w				1		6.79

		1		0		5		5		8		5		9		8		6		6		5		8		12		8										wet 2		3.04		2.77		2.80		3.21		4.13		3.65		4.34		3.74		4.99		5.32		5.44		7.15				6.63		3																														d				2		6.76

		1		0		7		12		8		5		9		11		8		13		7		8		11		13										dry 3		2.52		2.24		2.12		3.05		2.29		1.84		2.19		2.59		2.40		2.19		2.70		3.18				9.97		3																														w				2		7.44

		1		0		6		7		5		8		7		8		6		10		8		6		7		20										wet 3		3.00		2.32		2.52		2.60		2.98		2.72		3.28		3.55		4.21		4.64		5.05		6.98				7.36		3																														d				2		6.98

		1		0		5		7		4		6		10		12		6		11		8		9		7		16										dry 4		2.09		1.96		1.91		2.62		2.51		2.09		2.53		2.39		2.56		2.58		2.83		3.61				11.6233333333		3																														w				2		6.93

		1		0		6		7		7		6		12		10		7		13		8		12		8		11										wet 4		2.69		2.58		3.22		7.25		3.73		3.69		4.05		4.21		4.60		4.72		5.59		5.84				6.5866666667		3																														d				3		6.63

		1		0		12		7		8		12		4		11		4		8		6		7		8		10																																						9.3066666667		3																														w				3		7.36

		1		0		6		7		8		9		5		6		5		8		7		10		10		15																																						7.5466666667		3																																		3		6.59

		1		0		6		14		9		6		5		6		7		8		8		10		13		11														d																								10.9366666667		3																																		3		7.55

		1		0		4		4		3		5		5		3		4		6		8		14		11		11										8.1833333333		1		5.9466666667		1		5.9466666667																				6.2566666667		4																																		4		6.26

		1		0		5		5		4		6		6		4		4		4		7		6		5		7										8.9966666667		1		6.76		1		6.8166666667																				10.0333333333		4																																		4		8.47

		1		0		4		7		6		4		9		5		8		7		8		6		7		13										8.7233333333		1		6.63		1		6.9266666667																				8.47		4																																		4		7.67

		1		0		5		5		5		2		9		8		6		6		9		10		7		9										8.71		1		6.2566666667		1		6.79																				11.7366666667		4																																		4		8.46

		1		0		9		6		5		4		7		7		10		8		7		10		7		10										8.9566666667		2		7.3166666667		2		6.76																				7.67		4																																		5		7.32

		1		0		7		7		7		4		9		6		12		13		8		9		5		12										10.2833333333		2		7.1033333333		2		10.2833333333																				9.7833333333		4																																		5		8.63

		1		0		5		9		5		9		7		4		10		7		7		9		7		13										8.04		2		7.0366666667		2		8.04																				8.4566666667		4																																		5		7.40

		1		0		7		7		6		7		6		6		12		7		5		7		13		13										8.42		2		6.4333333333		2		8.42																				10.9333333333		4																																		5		7.80

		1		0		8		6		9		7		6		5		14		5		12		9		7		10												3		7.59		3		1.9353514627																				7.3166666667		5																																		6		7.10
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		9		9		4.9901340791		4.9901340791		2.9204312383		2.9204312383

		10		10		5.3164098833		5.3164098833		2.4135810463		2.4135810463

		11		11		5.436390041		5.436390041		2.6320446164		2.6320446164

		12		12		7.1453916669		7.1453916669		3.8863451892		3.8863451892



&A

Page &P

dry 2

wet 2

Time/ weeks

Height/ cm

Plot 2. Both Treatments

6.8166666667

8.9966666667

7.4433333333

10.2833333333

7.36

11.6233333333

8.47

11.7366666667

8.63

13.8666666667

7.23

16.0566666667

7.6666666667

17.5166666667

7.2166666667

17.75

9.4466666667

25.43

7.6933333333

31.5

11.11

38.5866666667

14.6

56.13



Sheet3

		1		1		3.001692202		3.001692202		2.5197458774		2.5197458774

		2		2		2.3186895157		2.3186895157		2.2397145064		2.2397145064

		3		3		2.5246521444		2.5246521444		2.1238781549		2.1238781549

		4		4		2.5985052731		2.5985052731		3.0526757822		3.0526757822

		5		5		2.9770190024		2.9770190024		2.2854759292		2.2854759292

		6		6		2.7248065604		2.7248065604		1.8435188833		1.8435188833

		7		7		3.2809303409		3.2809303409		2.188996502		2.188996502

		8		8		3.547612132		3.547612132		2.5948151716		2.5948151716

		9		9		4.2075090807		4.2075090807		2.3961135385		2.3961135385

		10		10		4.6445374347		4.6445374347		2.1925662387		2.1925662387

		11		11		5.048575635		5.048575635		2.7017707559		2.7017707559

		12		12		6.9762297478		6.9762297478		3.1809354058		3.1809354058



&A

Page &P

dry 3

wet 3

Time/ weeks

Height/ cm

Plot 3. Both Treatments

6.9266666667

8.7233333333

6.98

8.04

6.5866666667

9.3066666667

7.67

9.7833333333

7.3966666667

11.13

7.19

12.0133333333

7.24

13.2266666667

6.7933333333

14.42

7.6666666667

20.2433333333

7.1366666667

25.6533333333

9.91

33.8466666667

13.4266666667

47.1666666667



Sheet4

		1		1		2.687621818		2.687621818		2.0945621584		2.0945621584

		2		2		2.5766380315		2.5766380315		1.9624655164		1.9624655164

		3		3		3.2177375601		3.2177375601		1.9061129147		1.9061129147

		4		4		7.2464191749		7.2464191749		2.6238146976		2.6238146976

		5		5		3.7341579158		3.7341579158		2.5097779797		2.5097779797

		6		6		3.6938150723		3.6938150723		2.0918592542		2.0918592542

		7		7		4.0545596228		4.0545596228		2.5273619702		2.5273619702

		8		8		4.2066187165		4.2066187165		2.3928451507		2.3928451507

		9		9		4.5965075686		4.5965075686		2.5575625067		2.5575625067

		10		10		4.7244460193		4.7244460193		2.5825336465		2.5825336465

		11		11		5.5857948117		5.5857948117		2.832324563		2.832324563

		12		12		5.8382307838		5.8382307838		3.6054755213		3.6054755213



&A

Page &P

dry 4

wet 4

Time/ weeks

Height/ cm

Plot 4. Both Treatments

6.79

8.71

6.93

8.42

7.5466666667

10.9366666667

8.4566666667

10.9333333333

7.8033333333

13.0766666667

8.0733333333

15.1566666667

8.02

15.8033333333

6.9933333333

18.3366666667

8.0633333333

22.2433333333

7.9765100671

27.8966666667

10.7966666667

34.77

13.9766666667

50.6366666667



Sheet19

		1		1		2.114725143		2.114725143		2.6177402664		2.6177402664

		2		2		2.0238709227		2.0238709227		2.5891700525		2.5891700525

		3		3		1.9353514627		1.9353514627		2.8699399269		2.8699399269

		4		4		2.295288665		2.295288665		2.977994357		2.977994357

		5		5		2.2479397231		2.2479397231		3.6618662201		3.6618662201

		6		6		2.1667884367		2.1667884367		3.4476883827		3.4476883827

		7		7		2.3309726871		2.3309726871		3.9027689339		3.9027689339

		8		8		2.2926862534		2.2926862534		3.8059083915		3.8059083915

		9		9		2.6517931083		2.6517931083		5.2158011791		5.2158011791

		10		10		2.5972178752		2.5972178752		4.7140046102		4.7140046102

		11		11		2.9637930291		2.9637930291		5.1239442723		5.1239442723

		12		12		4.5355083641		4.5355083641		6.7903991506		6.7903991506



&A

Page &P

dry 1

wet 1

Time/ weeks

Height/ cm

Plot 1. Both Treatments

5.9466666667

8.1833333333

6.76

8.9566666667

6.63

9.97

6.2566666667

10.0333333333

7.3166666667

12.11

7.1033333333

14.08

7.0366666667

15.25

6.4333333333

17.4966666667

7.59

24.19

8.9833333333

29.83

10.0433333333

35.2933333333

14.38

47.2533333333



Sheet20

		1		1		2.2330121735		2.2330121735		3.0442646699		3.0442646699

		2		2		2.2052208246		2.2052208246		2.7740536165		2.7740536165

		3		3		2.066713417		2.066713417		2.8001652284		2.8001652284

		4		4		3.2171831714		3.2171831714		3.2075353725		3.2075353725

		5		5		6.4678081145		6.4678081145		4.1326931572		4.1326931572

		6		6		2.0340989476		2.0340989476		3.6475293634		3.6475293634

		7		7		2.5776675741		2.5776675741		4.3365587002		4.3365587002

		8		8		2.6771151214		2.6771151214		3.7417691164		3.7417691164

		9		9		2.9204312383		2.9204312383		4.9901340791		4.9901340791

		10		10		2.4135810463		2.4135810463		5.3164098833		5.3164098833

		11		11		2.6320446164		2.6320446164		5.436390041		5.436390041

		12		12		3.8863451892		3.8863451892		7.1453916669		7.1453916669



&A

Page &P

dry 2

wet 2

Time/ weeks

Height/ cm

Plot 2. Both Treatments

6.8166666667

8.9966666667

7.4433333333

10.2833333333

7.36

11.6233333333

8.47

11.7366666667

8.63

13.8666666667

7.23

16.0566666667

7.6666666667

17.5166666667

7.2166666667

17.75

9.4466666667

25.43

7.6933333333

31.5

11.11

38.5866666667

14.6

56.13



Sheet21

		1		1		2.5197458774		2.5197458774		3.001692202		3.001692202

		2		2		2.2397145064		2.2397145064		2.3186895157		2.3186895157

		3		3		2.1238781549		2.1238781549		2.5246521444		2.5246521444

		4		4		3.0526757822		3.0526757822		2.5985052731		2.5985052731

		5		5		2.2854759292		2.2854759292		2.9770190024		2.9770190024

		6		6		1.8435188833		1.8435188833		2.7248065604		2.7248065604

		7		7		2.188996502		2.188996502		3.2809303409		3.2809303409

		8		8		2.5948151716		2.5948151716		3.547612132		3.547612132

		9		9		2.3961135385		2.3961135385		4.2075090807		4.2075090807

		10		10		2.1925662387		2.1925662387		4.6445374347		4.6445374347

		11		11		2.7017707559		2.7017707559		5.048575635		5.048575635

		12		12		3.1809354058		3.1809354058		6.9762297478		6.9762297478



&A

Page &P

dry 3

wet 3

Time/ weeks

Height/ cm

Plot 3. Both Treatments

6.9266666667

8.7233333333

6.98

8.04

6.5866666667

9.3066666667

7.67

9.7833333333

7.3966666667

11.13

7.19

12.0133333333

7.24

13.2266666667

6.7933333333

14.42

7.6666666667

20.2433333333

7.1366666667

25.6533333333

9.91

33.8466666667

13.4266666667

47.1666666667



Sheet22

		1		1		2.0945621584		2.0945621584		2.687621818		2.687621818

		2		2		1.9624655164		1.9624655164		2.5766380315		2.5766380315

		3		3		1.9061129147		1.9061129147		3.2177375601		3.2177375601

		4		4		2.6238146976		2.6238146976		7.2464191749		7.2464191749

		5		5		2.5097779797		2.5097779797		3.7341579158		3.7341579158

		6		6		2.0918592542		2.0918592542		3.6938150723		3.6938150723

		7		7		2.5273619702		2.5273619702		4.0545596228		4.0545596228

		8		8		2.3928451507		2.3928451507		4.2066187165		4.2066187165

		9		9		2.5575625067		2.5575625067		4.5965075686		4.5965075686

		10		10		2.5825336465		2.5825336465		4.7244460193		4.7244460193

		11		11		2.832324563		2.832324563		5.5857948117		5.5857948117

		12		12		3.6054755213		3.6054755213		5.8382307838		5.8382307838



&A

Page &P

dry 4

wet 4

Time/ weeks

Height/ cm

Plot 4. Both Treatments

6.79

8.71

6.93

8.42

7.5466666667

10.9366666667

8.4566666667

10.9333333333

7.8033333333

13.0766666667

8.0733333333

15.1566666667

8.02

15.8033333333

6.9933333333

18.3366666667

8.0633333333

22.2433333333

7.9765100671

27.8966666667

10.7966666667

34.77

13.9766666667

50.6366666667



Sheet23

		plots		treatment		WEEK 1		WEEK 2		WEEK 3		WEEK 4		WEEK 5		WEEK 6		WEEK 7		WEEK 8		WEEK 9		WEEK 10		WEEK 11		WEEK 12				dry mean		1		2		3		4		5		6		7		8		9		10		11		12

		unwat1		0		4		5		10		5		9		12		11		17		6		8		7		21				1		5.5		6.49		6.58		5.56		6.64		7.24		7.01		6.53		7.2		8.37		8.52		12.36								wet weight		site		plots		week				dry weight		treatment		plot		week				wet weight		dry weight		treatment		plot		week		wet weight				1		2		3		4

		1		0		5		6		8		7		12		18		8		14		8		13		9		11				1		6.45		6.95		6.44		6.28		7.07		6.96		7.37		6.63		9.11		9.97		11.37		17.27								21.2		1		1		1				13.1		1		1		1				21.2		13.1		1		1		1				dry 1		21.2		6.4		8.4		4.4

		1		0		3		8		10		7		9		11		7		11		6		9		10		22				1		5.89		6.84		6.87		6.93		8.24		7.11		6.73		6.14		6.46		8.61		10.24		13.51								39.5		1		2		1				17.4		1		2		1				39.5		17.4		1		2		1				wet 1		355.2		35.3		15.9		11.9

		1		0		4		7		9		4		11		10		8		11		4		13		6		11				2		6.92		7.73		6.86		8.95		7.77		7.42		8.3		7.59		8.84		7.99		10.79		14.56								46		1		3		1				18.8		1		3		1				46		18.8		1		3		1				dry 2		39.5		12.1		8.4		6.6

		1		0		8		10		7		6		6		12		5		4		5		13		11		7				2		6.8		7.63		7.91		7.22		9.4		7.21		7.55		7.26		9.11		7.57		11.32		14.55								53.4		1		4		1				21		1		4		1				53.4		21		1		4		1				wet 2		439.2		49.3		23.8		34

		1		0		5		5		7		9		6		7		12		7		9		6		8		13				2		6.73		6.97		7.31		9.24		8.72		7.06		7.15		6.8		10.39		7.52		11.22		14.69								6.4		1		1		2				2.3		1		1		2				6.4		2.3		1		1		2				dry 3		46		13.8		9.7		7.6

		1		0		3		8		6		9		6		8		11		7		8		11		11		13				3		6.96		7.77		6.7		8.91		7.23		7.31		7.33		7.03		8.24		6.69		9.97		12.36								12.1		1		2		2				3.7		1		2		2				12.1		3.7		1		2		2				wet 3		359.6		60.9		29.8		15.7

		1		0		7		5		7		7		8		9		12		6		5		7		8		15				3		7.71		7.27		5.44		7.62		7.41		6.91		7.26		6.84		7.11		7.39		9.87		14.61								13.8		1		3		2				3.9		1		3		2				13.8		3.9		1		3		2				dry 4		53.4		14.8		11.6		7.5

		1		0		8		8		6		6		9		9		13		8		7		10		8		7				3		6.11		5.9		7.62		6.48		7.55		7.35		7.13		6.51		7.65		7.33		9.89		13.31								14.8		1		4		2				4.7		1		4		2				14.8		4.7		1		4		2				wet 4		433.2		50.7		28.9		11.4

		1		0		8		8		7		7		10		11		14		7		7		8		8		17				4		7.14		7.16		7.23		8.12		7.15		7.59		8.28		6.54		7.85		7.77		10.27		12.93								8.4		1		1		3						1		1		3				8.4				1		1		3

		1		0		6		7		8		3		11		9		7		6		4		5		7		19				4		7.34		6.76		7.21		8.47		7.72		8.66		7.45		7.85		8.44		8.87		11.22		15.22								8.4		1		2		3						1		2		3				8.4				1		2		3

		1		0		7		5		12		6		8		6		8		8		7		6		6		13				4		5.89		6.87		8.2		8.78		8.54		7.97		8.33		6.59		7.9		7.27		10.9		13.78								9.7		1		3		3						1		3		3				9.7				1		3		3		dry weight				1		2		3		4

		1		0		6		6		6		3		8		8		10		6		7		6		12		13																																				11.6		1		4		3						1		4		3				11.6				1		4		3				dry 1		13.1		2.3		2.6

		1		0		5		5		7		6		7		10		10		6		12		6		6		11				wet mean		1		2		3		4		5		6		7		8		9		10		11		12										1		1		4						1		1		4								1		1		4				wet 1		55.4		5.3		2.6

		1		0		6		7		6		4		5		6		5		9		9		7		8		10				1		7.79		7.99		8.71		8.96		10.05		12.69		14.42		16.6		26.97		30.36		35.72		49.4										1		2		4						1		2		4								1		2		4				dry 2		17.4		3.7		2.6

		1		0		4		5		6		4		13		9		5		9		5		7		9		11				1		7.32		8.93		10.57		11.35		12.06		15.63		17.19		19.5		21.03		30.66		35.87		45.82										1		3		4						1		3		4								1		3		4				wet 2		65.5		6.7		3.2

		1		0		5		5		8		5		9		8		6		6		5		8		12		8				1		9.44		9.95		10.63		9.79		14.22		13.92		14.14		16.39		24.57		28.47		34.29		46.54										1		4		4						1		4		4								1		4		4				dry 3		18.8		3.9		2.7

		1		0		7		12		8		5		9		11		8		13		7		8		11		13				2		9		9.36		11.15		12.48		14.9		16.1		17.56		16.72		23.02		31.97		37.55		57.81								355.2		2		1		1				55.4		2		1		1				355.2		55.4		2		1		1				wet 3		56.6		8.7		4.7

		1		0		6		7		5		8		7		8		6		10		8		6		7		20				2		7.35		10.71		11.7		11.3		15.91		15.97		18.53		19.46		27.59		33.15		39.73		57.92								439.2		2		2		1				65.5		2		2		1				439.2		65.5		2		2		1				dry 4		21		4.7		3.1

		1		0		5		7		4		6		10		12		6		11		8		9		7		16				2		10.64		10.78		12.02		11.43		10.79		16.1		16.46		17.07		25.68		29.38		38.48		52.49								359.6		2		3		1				56.6		2		3		1				359.6		56.6		2		3		1				wet 4		64.8		6.7		4

		1		0		6		7		7		6		12		10		7		13		8		12		8		11				3		9		8.19		9.56		9.62		11.32		11.88		13.71		14.98		21.9		27.63		35.12		48.76								433.2		2		4		1				64.8		2		4		1				433.2		64.8		2		4		1

		1		0		12		7		8		12		4		11		4		8		6		7		8		10				3		9.32		7.63		9.16		10.25		11.38		12.17		12.4		13.79		18.78		23.98		32.66		43.06								35.3		2		1		2				5.3		2		1		2				35.3		5.3		2		1		2

		1		0		6		7		8		9		5		6		5		8		7		10		10		15				3		7.85		8.3		9.2		9.48		10.69		11.99		13.57		14.49		20.05		25.35		33.76		49.68								49.3		2		2		2				6.6		2		2		2				49.3		6.6		2		2		2

		1		0		6		14		9		6		5		6		7		8		8		10		13		11				4		9.91		7.23		12.76		11.84		14.51		15.46		16.56		19.1		25.37		30.7		37.21		49.81								60.9		2		3		2				8.7		2		3		2				60.9		8.7		2		3		2

		1		0		4		4		3		5		5		3		4		6		8		14		11		11				4		8.39		7.84		10.95		12.26		12.98		14.62		15.19		18.8		19.99		26.53		32.31		51.91								50.7		2		4		2				6.7		2		4		2				50.7		6.7		2		4		2

		1		0		5		5		4		6		6		4		4		4		7		6		5		7				4		7.83		10.19		9.1		8.7		11.74		15.39		15.66		17.11		21.37		26.46		34.79		50.19								15.9		2		1		3						2		1		3				15.9				2		1		3

		1		0		4		7		6		4		9		5		8		7		8		6		7		13																																				23.8		2		2		3						2		2		3				23.8				2		2		3

		1		0		5		5		5		2		9		8		6		6		9		10		7		9																																				29.8		2		3		3						2		3		3				29.8				2		3		3

		1		0		9		6		5		4		7		7		10		8		7		10		7		10																																				28.9		2		4		3						2		4		3				28.9				2		4		3

		1		0		7		7		7		4		9		6		12		13		8		9		5		12										heights		site		plot		week																						2		1		4						2		1		4								2		1		4

		1		0		5		9		5		9		7		4		10		7		7		9		7		13										5.5		1		1		1																						2		2		4						2		2		4								2		2		4

		1		0		7		7		6		7		6		6		12		7		5		7		13		13										6.45		1		1		1																						2		3		4						2		3		4								2		3		4

		1		0		8		6		9		7		6		5		14		5		12		9		7		10										5.89		1		1		1																						2		4		4						2		4		4								2		4		4

		1		0		3		5		5		5		7		6		11		7		6		7		12		10										6.98		1		2		1

		1		0		3		6		6		5		4		6		7		3		7		10		7		14										6.86		1		2		1

		1		0		6		5		5		3		10		10		5		5		7		5		11		12										6.67		1		2		1

		1		0		3		11		7		5		5		10		12		6		7		8		9		11										6.98		1		3		1

		1		0		5		12		7		5		6		7		6		7		11		8		10		13										7.66		1		3		1

		1		0		11		9		5		5		8		8		7		8		4		9		7		9										6.19		1		3		1

		1		0		6		12		7		6		9		14		10		8		6		11		11		15										7.13		1		4		1

		1		0		6		9		6		5		12		7		4		10		7		8		6		16										7.36		1		4		1

		1		0		7		5		6		9		4		6		3		10		6		9		8		13										5.87		1		4		1

		1		0		7		5		6		9		5		12		6		9		9		6		7		12										6.49		1		1		2

		1		0		6		4		5		3		8		7		6		9		6		7		9		13										6.95		1		1		2

		1		0		6		5		6		6		6		4		5		6		7		10		11		13										6.84		1		1		2

		1		0		6		6		4		6		3		5		10		3		3		5		9		10										7.73		1		2		2

		1		0		3		6		4		5		5		6		10		4		4		5		9		9										7.63		1		2		2

		1		0		6		5		5		7		6		4		8		5		5		8		6		13										6.99		1		2		2

		1		0		9		6		5		5		8		6		14		3		7		11		5		8										7.79		1		3		2

		1		0		8		10		5		6		9		9		10		6		6		9		5		8										7.26		1		3		2

		1		0		5		9		5		6		7		6		5		8		8		8		7		8										5.91		1		3		2

		1		0		7		6		4		8		5		4		3		7		9		5		6		10										7.09		1		4		2

		1		0		3		8		4		4		4		5		4		6		6		6		9		12										6.85		1		4		2

		1		0		4		5		4		6		4		6		4		5		7		7		9		12										6.88		1		4		2

		1		0		4		5		5		3		6		4		4		4		7		7		11		11										6.58		1		1		3

		1		0		4		6		5		5		6		4		4		4		9		6		12		10										6.44		1		1		3

		1		0		4		5		6		4		9		5		5		5		6		7		8		12										6.87		1		1		3

		1		0		5		6		8		3		10		10		5		6		5		10		5		15										6.92		1		2		3

		1		0		4		6		3		4		4		8		7		6		5		10		8		9										7.91		1		2		3

		1		0		4		6		6		5		7		11		6		6		6		9		6		14										7.3		1		2		3

		1		0		3		6		7		4		12		5		7		7		7		6		11		17										6.72		1		3		3

		1		0		4		5		6		3		6		8		12		7		6		8		7		17										5.42		1		3		3

		1		0		4		5		8		3		7		6		4		5		8		8		11		15										7.64		1		3		3

		1		0		4		6		6		4		7		6		6		7		7		8		10		9										7.23		1		4		3

		1		0		5		5		6		5		7		7		4		4		9		8		13		9										7.24		1		4		3

		1		0		4		3		5		4		4		5		4		3		7		8		7		11										8.2		1		4		3

		1		0		5		4		4		6		6		6		6		4		8		8		6		13										5.56		1		1		4

		1		0		4		4		4		5		5		7		4		4		6		6		11		14										6.28		1		1		4

		1		0		5		7		7		6		5		5		8		4		6		10		6		16										6.93		1		1		4

		1		0		3		7		7		5		5		6		6		6		9		10		7		10										8.95		1		2		4

		1		0		6		7		6		7		7		5		6		4		8		6		8		11										7.3		1		2		4

		1		0		5		7		6		4		5		8		6		6		6		7		11		13										9.13		1		2		4

		1		0		6		6		4		5		5		6		4		5		8		8		8		11										8.94		1		3		4

		1		0		5		4		5		11		4		5		4		4		5		8		8		10										7.66		1		3		4

		1		0		6		6		6		11		4		7		3		3		5		9		6		11										6.42		1		3		4

		1		0		4		7		8		9		5		5		4		3		9		7		8		9										8.24		1		4		4

		1		0		5		5		8		4		4		3		7		5		10		8		8		9										8.44		1		4		4

		1		0		4		4		8		4		7		8		11		4		7		6		9		11										8.81		1		4		4

		1		0		6		4		10		5		5		5		10		6		8		9		5		11										6.64		1		1		5

		1		0		3		7		6		6		8		4		6		10		8		8		7		14										7.07		1		1		5

		1		0		8		8		10		6		6		8		5		8		11		11		4		17										8.24		1		1		5

		1		0		7		5		8		6		6		9		5		6		12		9		4		13										7.82		1		2		5

		1		0		6		4		9		4		7		4		3		3		5		6		7		9										9.41		1		2		5

		1		0		5		5		8		4		3		5		10		3		8		12		12		9										8.7		1		2		5

		1		0		10		7		9		5		5		7		4		6		7		9		8		15										7.21		1		3		5

		1		0		6		5		10		5		4		8		8		4		9		8		11		15										7.43		1		3		5

		1		0		3		6		8		7		3		5		7		4		5		10		12		16										7.64		1		3		5

		1		0		5		6		9		3		4		8		6		4		8		8		9		13										7.19		1		4		5

		1		0		6		6		9		7		8		7		7		5		6		11		8		13										7.69		1		4		5

		1		0		6		7		6		6		7		8		6		6		7		10		5		14										8.53		1		4		5

		1		0		6		8		7		4		7		8		10		6		7		11		8		18										7.24		1		1		6

		1		0		5		6		6		7		8		5		8		7		9		11		9		17										6.96		1		1		6

		1		0		5		8		6		4		6		6		3		5		11		9		13		12										7.11		1		1		6

		1		0		5		5		5		5		3		7		4		5		9		7		9		17										7.44		1		2		6

		1		0		5		4		7		3		6		6		4		8		7		11		14		11										7.22		1		2		6

		1		0		4		6		9		5		4		6		6		12		9		7		12		13										7.07		1		2		6

		1		0		4		4		12		6		6		9		8		4		8		8		9		10										7.46		1		3		6

		1		0		6		11		6		6		5		9		4		6		7		6		8		10										6.91		1		3		6

		1		0		7		9		5		6		4		9		8		3		7		7		14		13										7.33		1		3		6

		1		0		9		10		9		5		4		8		7		5		8		14		7		12										7.66		1		4		6

		1		0		8		6		7		7		8		8		11		11		10		13		14		12										8.68		1		4		6

		1		0		7		8		9		3		6		6		7		5		5		11		8		12										7.96		1		4		6

		1		0		12		7		10		3		5		7		4		4		8		11		16		15										7.01		1		1		7

		1		0		6		6		8		5		3		7		8		5		11		8		13		18										7.37		1		1		7

		1		0		5		5		8		4		6		9		9		8		8		12		17		10										6.73		1		1		7

		1		0		4		6		8		4		8		11		7		8		9		11		14		7										8.5		1		2		7

		1		0		2		7		6		6		7		5		6		4		9		12		10		11										7.53		1		2		7

		1		0		3		5		6		7		8		5		4		6		5		17		14		15										7.12		1		2		7

		1		0		4		5		6		10		15		8		6		7		6		8		10		8										7.32		1		3		7

		1		0		3		8		9		8		7		8		5		7		7		13		10		17										7.27		1		3		7

		1		0		6		11		7		6		9		9		7		4		9		13		16		8										7.17		1		3		7

		1		0		4		8		11		5		8		8		3		5		10		4		14		26										8.43		1		4		7

		1		0		4		9		6		6		9		8		5		6		8		11		10		19										7.44		1		4		7

		1		0		5		6		5		3		9		7		6		4		8		9		11		11										8.31		1		4		7

		1		0		4		9		6		5		8		8		5		9		10		10		18		9										6.53		1		1		8

		1		0		3		7		9		6		7		8		10		8		8		12		16		11										6.63		1		1		8

		1		0		5		9		6		8		8		5		6		5		7		11		16		12										6.14		1		1		8

		1		0		4		8		12		7		4		5		6		5		7		10		6		15										7.7		1		2		8

		1		0		9		5		7		4		6		10		6		5		7		12		10		19										7.29		1		2		8

		1		0		7		4		7		5		8		11		9		7		12		12		13		18										6.76		1		2		8

		1		0		4		6		10		4		5		11		5		7		7		11		6		17										7.09		1		3		8

		1		0		2		7		8		5		6		5		10		6		10		6		7		16										6.85		1		3		8

		1		0		4		14		7		5		8		7		13		5		10		3		8		17										6.55		1		3		8

		1		0		3		6		7		5		4		6		13		9		10		7		11		10										6.56		1		4		8

		1		0		5		6		7		9		6		8		10		6		9		13		13		28										7.89		1		4		8

		1		0		6		6		8		7		6		7		9		10		13		13		15		15										6.58		1		4		8

		1		0		7		6		8		6		10		8		6		4		12		8		10		20										7.2		1		1		9

		1		0		7		5		8		8		7		9		6		5		11		9		15		15										9.11		1		1		9

		1		0		6		6		5		8		9		5		8		12		9		8		9		9										6.46		1		1		9

		1		0		7		6		8		5		8		6		8		6		10		9		7		14										8.82		1		2		9

		1		0		7		7		10		7		6		6		7		7		9		5		9		14										9.13		1		2		9

		1		0		3		6		8		7		7		7		6		5		7		9		11		13										10.36		1		2		9

		1		0		6		5		8		5		6		10		6		5		7		12		14		11										8.34		1		3		9

		1		0		8		7		8		4		6		8		9		6		10		7		10		17										7.14		1		3		9

		1		0		7		8		8		9		7		6		6		9		10		8		9		18										7.64		1		3		9

		1		0		6		7		9		10		6		7		12		5		10		6		14		20										7.96		1		4		9

		1		0		8		4		7		10		4		5		13		8		7		14		10		13										8.39		1		4		9

		1		0		6		4		6		7		6		3		8		9		8		10		14		20										7.85		1		4		9

		1		0		10		7		7		11		5		5		8		9		5		15		12		24										8.37		1		1		10

		1		0		12		4		8		11		6		6		7		7		10		8		10		14										9.97		1		1		10

		1		0		6		7		8		5		11		5		9		7		9		10		9		19										8.61		1		1		10

		1		0		8		5		4		3		10		7		8		8		6		7		8		22										7.99		1		2		10

		1		0		7		10		8		6		7		5		6		8		8		11		10		20										7.57		1		2		10

		1		0		8		3		10		8		6		6		11		7		10		15		10		15										7.52		1		2		10

		1		0		9		6		4		3		7		4		7		7		6		10		10		16										6.69		1		3		10

		1		0		5		5		8		9		10		13		7		8		10		10		12		18										7.39		1		3		10

		1		0		12		6		8		11		7		9		9		8		12		11		7		15										7.33		1		3		10

		1		0		9		5		7		8		5		12		8		4		8		11		8		10										7.79		1		4		10

		1		0		12		6		4		7		7		7		7		7		11		10		7		20										8.87		1		4		10

		1		0		10		8		5		6		6		7		11		6		7		9		9		12										7.27		1		4		10

		1		0		4		10		7		5		8		7		9		7		8		6		14		15										8.52		1		1		11

		1		0		4		8		4		4		6		5		4		8		10		10		8		24										11.37		1		1		11

		1		0		6		9		4		4		6		8		5		5		8		8		11		13										10.24		1		1		11

		1		0		6		6		4		5		9		7		4		6		12		9		8		15										10.79		1		2		11

		1		0		8		6		5		4		11		8		9		5		17		12		14		13										11.32		1		2		11

		1		0		9		5		4		8		7		5		4		5		12		10		12		18										11.22		1		2		11

		1		0		10		9		8		5		5		6		7		8		8		11		6		21										9.97		1		3		11

		1		0		8		10		3		7		4		8		6		7		8		12		4		21										9.87		1		3		11

		1		0		7		6		6		7		6		4		6		8		9		11		7		21										9.89		1		3		11

		1		0		6		4		6		6		5		5		5		7		7		9		10		21										10.27		1		4		11

		1		0		9		10		6		5		10		6		5		4		10		12		13		18										11.22		1		4		11

		1		0		10		6		6		4		5		4		3		6		5		13		9		21										10.9		1		4		11

		1		0		10		8		6		6		4		6		4		6		6		10		12		22										12.36		1		1		12

		1		0		7		8		7		5		11		8		8		8		8		7		14		18										17.27		1		1		12

		1		0		6		9		5		4		6		5		6		5		11		10		10		12										13.51		1		1		12

		1		0		5		6		3		11		6		11		8		5		14		10		11		26										14.56		1		2		12

		1		0		6		7		5		8		9		9		6		3		12		16		13		22										14.55		1		2		12

		1		0		7		5		4		6		9		7		10		4		5		13		12		21										14.69		1		2		12

		1		0		5		11		5		5		11		9		8		12		7		15		8		21										12.36		1		3		12

		1		0		5		11		5		9		10		6		8		10		8		9		13		14										14.61		1		3		12

		1		0		7		10		3		6		8		7		9		9		9		7		12		20										13.31		1		3		12

		1		0		9		8		8		3		9		7		4		9		5		11		11		21										12.93		1		4		12

		1		0		5		8		4		4		9		5		9		9		5		7		14		24										15.22		1		4		12

		1		0		10		5		4		4		8		6		10		9		4		7		10		20										13.78		1		4		12

		1		0		5		5		4		7		7		7		10		6		9		14		14		17										7.79		2		1		1

		1		0		4		6		4		8		3		7		6		5		23		7		10		18										7.32		2		1		1

		1		0		4		5		6		5		3		6		8		8		17		11		13		27										9.4		2		1		1

		1		0		6		8		6		7		4		7		6		7		7		9		11		19										8.95		2		2		1

		1		0		7		7		3		6		8		8		5		5		6		16		13		23										7.41		2		2		1

		1		0		3		6		5		7		7		8		9		3		7		10		11		17										10.64		2		2		1

		1		0		8		7		5		4		9		5		9		7		10		10		14		18										8.99		2		3		1

		1		0		7		6		4		6		6		6		8		4		11		10		10		22										9.29		2		3		1

		1		0		8		7		8		3		5		7		8		7		12		11		12		22										7.86		2		3		1

		1		0		7		9		4		3		4		5		8		8		8		10		18		11										9.91		2		4		1

		1		0		8		7		5		4		8		6		7		5		6		7		11		14										8.37		2		4		1

		1		0		3		8		4		6		7		10		7		4		7		6		10		18										7.87		2		4		1

		1		0		1		8		3		6		5		10		8		6		10		18		12		17										7.99		2		1		2

		1		0		4		8		3		7		7		6		4		10		12		12		11		28										8.93		2		1		2

		1		0		5		8		7		8		7		6		8		7		10		7		13		30										9.99		2		1		2

		1		0		6		5		6		9		7		6		9		9		9		10		10		26										9.3		2		2		2

		1		0		11		5		6		4		10		8		10		9		14		9		12		13										10.71		2		2		2

		1		0		9		7		9		3		8		7		6		5		16		9		16		19										10.82		2		2		2

		1		0		8		7		5		5		9		7		10		7		9		9		13		16										8.19		2		3		2

		1		0		5		7		5		13		6		7		5		7		9		6		11		15										7.6		2		3		2

		1		0		7		10		4		8		8		5		6		5		7		5		11		16										8.31		2		3		2

		1		0		4		9		7		5		4		7		8		6		10		8		16		16										7.21		2		4		2

		1		0		12		5		7		4		8		5		5		8		8		9		13		27										7.81		2		4		2

		1		0		7		7		8		14		4		5		5		4		8		11		9		22										10.2		2		4		2

		1		0		7		9		10		10		8		5		11		7		9		7		10		17										8.71		2		1		3

		1		0		5		7		10		10		10		8		11		6		14		6		17		12										10.57		2		1		3

		1		0		4		9		4		9		17		6		5		6		5		7		8		13										10.65		2		1		3

		1		0		4		5		8		7		11		7		8		7		7		11		6		22										11.09		2		2		3

		1		0		5		4		6		5		8		5		6		5		4		9		7		18										11.65		2		2		3

		1		0		5		7		7		7		7		8		4		4		3		9		10		18										12.11		2		2		3

		1		0		7		7		5		7		7		7		7		9		4		7		11		16										9.53		2		3		3

		1		0		4		7		9		6		7		7		9		5		7		8		13		12										9.13		2		3		3

		1		0		7		9		8		5		10		6		6		6		7		11		12		16										9.22		2		3		3

		1		0		8		7		8		4		10		7		8		5		6		13		11		18										12.75		2		4		3

		1		0		7		7		8		4		9		9		10		3		5		3		13		15										10.94		2		4		3

		1		0		4		5		9		6		5		6		9		7		6		4		10		21										9.09		2		4		3

		1		0		4		10		7		4		8		9		8		5		7		8		10		10										8.96		2		1		4

		1		0		6		5		6		8		7		8		6		13		7		8		11		12										11.35		2		1		4

		1		0		6		6		7		8		6		5		6		10		4		9		16		15										9.72		2		1		4

		1		0		4		5		5		14		7		3		8		7		9		6		16		11										12.55		2		2		4

		1		0		3		5		5		13		5		10		6		8		8		6		12		11										11.3		2		2		4

		1		0		5		6		7		10		8		6		5		8		7		6		11		13										11.44		2		2		4

		1		0		8		8		7		5		12		12		7		6		4		7		9		20										9.63		2		3		4

		1		0		6		6		5		5		7		8		7		5		3		7		14		16										10.23		2		3		4

		1		0		9		5		8		8		8		4		4		4		5		8		6		15										9.41		2		2		4

		1		0		6		6		3		11		8		5		6		6		4		10		4		7										11.84		2		4		4

		1		0		4		10		7		6		9		6		8		9		8		10		4		14										12.22		2		4		4

		1		0		3		8		7		7		6		8		6		7		5		10		4		11										8.69		2		4		4

		1		0		5		6		3		4		11		5		9		9		8		9		6		11										10.05		2		1		5

		1		0		5		6		7		7		7		7		7		5		6		7		7		17										12.06		2		1		5

		1		0		8		6		2		4		8		6		7		4		9		7		8		11										14.26		2		1		5

		1		0		6		6		4		8		7		8		7		6		3		8		7		13										14.85		2		2		5

		1		0		6		8		5		5		5		8		9		7		4		6		9		10										15.92		2		2		5

		1		0		7		5		9		7		8		7		8		5		5		8		6		10										10.79		2		2		5

		1		0		6		7		8		7		8		8		9		3		9		8		5		10										11.24		2		3		5

		1		0		6		4		9		5		6		5		9		5		4		7		5		7										11.38		2		3		5

		1		0		2		5		4		5		9		5		7		8		6		8		11		13										10.7		2		3		5

		1		0		1		7		6		5		7		8		9		5		5		9		7		12										14.51		2		4		5

		1		0		3		6		8		6		5		6		10		7		4		12		10		16										12.97		2		4		5

		1		0		6		6		6		5		5		5		6		6		7		10		11		10										11.7		2		4		5

		1		0		6		6		7		7		10		7		5		5		6		10		13		13										12.69		2		1		6

		1		0		5		6		6		9		7		8		6		9		6		12		11		10										15.63		2		1		6

		1		0		5		7		9		5		7		5		7		11		5		12		10		10										13.96		2		1		6

		1		0		8		6		10		4		10		4		5		12		7		7		7		14										16.02		2		2		6

		1		0		5		6		7		3		8		9		5		6		8		7		7		12										16.04		2		2		6

		1		0		7		6		5		7		9		9		7		5		9		5		5		14										15.97		2		2		6

		1		0		2		4		4		6		10		8		6		3		9		5		12		11										11.83		2		3		6

		1		0		5		4		9		5		11		4		5		2		7		8		8		10										12.15		2		3		6

		1		0		7		6		8		4		9		4		7		3		8		5		11		15										11.97		2		3		6

		1		0		6		7		5		8		11		5		8		4		5		7		10		11										15.44		2		4		6

		1		0		5		4		8		4		9		6		6		7		4		7		9		11										14.57		2		4		6

		1		0		7		6		7		5		5		9		5		9		2		11		9		16										15.39		2		4		6

		1		0		5		8		8		3		10		8		4		8		3		11		11		15										14.42		2		1		7

		1		0		6		9		9		7		8		11		8		5		4		9		7		15										17.19		2		1		7

		1		0		4		8		9		5		7		10		5		5		5		9		10		17										14.02		2		1		7

		1		0		6		5		9		7		8		12		7		4		9		9		10		11										17.46		2		2		7

		1		0		5		10		10		5		8		9		6		7		7		8		9		13										18.58		2		2		7

		1		0		5		5		8		3		9		11		4		6		3		12		9		9										16.49		2		2		7

		1		0		9		6		6		8		9		8		5		6		4		11		8		8										13.67		2		3		7

		1		0		6		6		5		4		9		7		5		6		3		12		13		8										12.31		2		3		7

		1		0		5		5		7		5		8		4		6		5		2		11		11		9										13.56		2		3		7

		1		0		8		6		8		8		6		10		6		9		4		11		12		11										16.47		2		4		7

		1		0		5		7		4		10		6		7		7		7		8		12		8		9										15.22		2		4		7

		1		0		5		6		4		10		7		8		8		4		7		17		7		7										15.7		2		4		7

		1		0		8		5		5		4		8		8		7		3		6		12		8		13										16.6		2		1		8

		1		0		5		4		5		10		6		9		7		4		5		8		9		10										19.5		2		1		8

		1		0		9		8		5		8		6		11		7		6		3		9		9		17										16.37		2		1		8

		1		0		5		11		7		8		8		8		6		8		6		8		10		9										16.66		2		2		8

		1		0		7		12		8		5		7		6		3		9		7		10		14		13										19.44		2		2		8

		1		0		6		4		4		9		9		5		8		7		5		11		12		13										17.08		2		2		8

		1		0		7		6		7		9		8		12		9		6		7		7		12		10										14.9		2		3		8

		1		0		6		6		7		9		10		5		5		4		7		6		13		8										13.84		2		3		8

		1		0		7		9		7		12		12		6		8		4		5		6		11		12										14.49		2		3		8

		1		0		13		10		8		4		8		6		6		5		3		3		11		11										18.97		2		4		8

		1		0		8		8		9		6		8		5		8		6		11		5		7		9										18.88		2		4		8

		1		0		10		11		8		9		6		7		8		6		9		8		9		9										16.99		2		4		8

		1		0		3		8		7		5		9		6		11		5		7		13		14		16										26.97		2		1		9

		1		0		4		11		7		7		5		8		10		7		8		14		16		13										21.03		2		1		9

		1		0		4		10		6		9		8		5		5		4		9		11		16		12										24.55		2		1		9

		1		0		7		11		5		9		9		5		6		3		10		7		11		13										22.95		2		2		9

		1		0		11		10		5		10		11		7		7		2		8		6		13		13										29.59		2		2		9

		1		0		6		11		9		13		7		7		7		4		12		6		10		10										25.67		2		2		9

		1		0		5		4		7		12		8		5		10		5		10		9		12		9										21.8		2		3		9

		1		0		5		7		7		10		10		4		8		7		8		5		13		10										18.79		2		3		9

		1		0		3		3		7		5		7		7		7		8		11		8		14		10										20.02		2		3		9

		1		0		4		8		5		7		6		6		7		10		12		9		14		14										25.31		2		4		9

		1		0		5		5		7		7		4		9		6		9		8		8		16		15										20.1		2		4		9

		1		0		10		11		8		7		5		11		10		7		8		5		11		17										21.29		2		4		9

		1		0		7		8		10		10		12		8		4		5		7		6		14		18										30.36		2		1		10

		1		0		5		5		5		10		10		7		7		4		6		11		12		16										30.66		2		1		10

		1		0		5		6		5		10		8		4		4		9		5		9		7		21										28.47		2		1		10

		1		0		9		4		5		7		9		10		5		8		3		10		8		20										31.97		2		2		10

		1		0		9		8		5		8		8		7		6		8		4		12		12		19										33.15		2		2		10

		1		0		6		8		6		6		9		8		6		6		5		15		11		19										29.38		2		2		10

		1		0		7		10		6		9		10		8		6		5		9		11		13		18										27.63		2		3		10

		1		0		5		12		9		6		10		9		8		4		8		7		11		12										23.98		2		3		10

		1		0		5		9		7		7		12		8		3		7		8		11		16		20										25.35		2		3		10

		1		0		9		6		10		8		9		9		7		9		5		6		10		22										30.7		2		4		10

		1		0		7		7		10		4		8		5		7		5		7		9		8		19										26.53		2		4		10

		1		0		7		8		7		5		9		7		6		3		9		12		14		15										26.46		2		4		10

		1		0		7		7		8		8		10		7		9		4		12		9		10		16										35.72		2		1		11

		1		0		6		6		13		5		8		6		5		7		13		7		11		18										35.87		2		1		11

		1		0		6		6		9		10		8		10		8		6		8		8		12		22										34.29		2		1		11

		1		0		6		4		8		5		12		5		6		5		7		8		12		22										37.55		2		2		11

		1		0		4		5		8		6		9		5		5		9		6		6		11		12										39.73		2		2		11

		1		0		4		4		7		6		9		7		6		8		9		6		10		13										38.48		2		2		11

				0		5.9466666667		6.76		6.63		6.2566666667		7.3166666667		7.1033333333		7.0366666667		6.4333333333		7.59		8.9833333333		10.0433333333		14.38

						2.111197659		2.0204949889		1.9321231845		2.2914599907		2.2441900296		2.1631741082		2.3270844897		2.28886192		2.6473697639		2.5928855655		2.9588492508		4.5279428736

		WET 1		1		6		9		5		13		11		15		15		14		20		29		37		43										35.12		2		3		11

		1		1		5		4		4		8		8		11		13		16		26		31		31		48										32.66		2		3		11

		1		1		8		7		8		9		8		16		24		20		22		34		31		47										33.76		2		3		11

		1		1		8		3		5		10		8		15		18		19		29		25		31		52										37.21		2		4		11

		1		1		10		7		4		5		5		15		16		20		21		32		32		48										32.31		2		4		11

		1		1		6		11		8		8		12		10		14		18		19		26		36		49										34.79		2		4		11

		1		1		8		4		4		5		13		20		25		17		25		28		41		41										49.4		2		1		12

		1		1		14		7		6		6		10		11		16		14		29		30		38		40										45.82		2		1		12

		1		1		5		8		9		11		8		8		18		16		19		35		38		49										46.54		2		1		12

		1		1		3		10		7		7		7		16		20		25		29		35		34		48										57.81		2		2		12

		1		1		7		10		4		8		7		17		17		15		26		37		28		54										64.19		2		2		12

		1		1		9		7		8		7		8		20		11		19		27		32		33		48										52.49		2		2		12

		1		1		8		9		8		7		5		13		11		18		28		40		39		34										48.76		2		3		12

		1		1		9		9		4		5		8		13		10		10		26		31		32		49										43.06		2		3		12

		1		1		11		11		9		6		12		12		11		9		25		36		37		46										49.68		2		3		12

		1		1		7		9		10		6		7		12		9		10		31		26		37		43										49.81		2		4		12

		1		1		8		8		7		7		7		11		16		17		29		30		38		39										51.91		2		4		12

		1		1		5		9		7		6		10		14		21		16		27		27		35		42										50.19		2		4		12

		1		1		7		6		6		5		8		9		11		14		21		31		38		42

		1		1		12		12		6		7		6		6		6		10		23		33		35		48

		1		1		7		7		5		10		13		15		14		17		22		24		36		37

		1		1		9		7		5		13		14		13		13		10		22		28		43		37

		1		1		9		13		9		5		9		10		16		16		24		34		30		37

		1		1		8		8		6		4		6		10		11		12		26		25		33		39

		1		1		11		12		11		5		9		9		13		19		23		44		28		44

		1		1		8		7		5		10		17		10		8		12		25		26		33		44

		1		1		8		8		7		4		11		10		13		10		26		25		38		47

		1		1		5		7		10		8		10		10		13		18		24		32		30		46

		1		1		6		9		7		5		11		11		17		18		23		30		32		49

		1		1		9		9		10		5		8		11		12		18		32		30		29		56

		1		1		6		7		8		8		6		11		12		15		31		26		35		54

		1		1		8		10		8		12		10		10		12		18		34		27		27		46

		1		1		6		8		9		8		9		12		20		19		32		32		30		52

		1		1		8		7		4		10		8		8		12		15		32		31		28		55

		1		1		11		8		6		11		9		9		13		15		29		31		34		51

		1		1		9		7		8		7		8		7		11		14		27		24		27		51

		1		1		12		7		9		6		8		12		15		15		22		28		38		44

		1		1		10		9		9		9		6		16		8		18		25		33		32		44

		1		1		7		11		7		9		7		10		14		14		31		32		41		49

		1		1		4		9		6		10		15		6		6		17		24		39		31		39

		1		1		5		8		8		8		9		14		13		13		24		23		47		42

		1		1		7		7		8		8		7		10		12		16		26		27		41		43

		1		1		7		6		10		9		8		12		10		14		24		29		31		41

		1		1		8		5		14		8		11		13		17		12		24		28		32		44

		1		1		12		8		14		14		16		19		11		18		24		34		40		46

		1		1		7		9		10		8		11		10		12		16		26		39		36		46

		1		1		8		8		8		9		11		13		15		18		22		28		35		58

		1		1		5		9		12		9		9		10		12		14		28		29		29		52

		1		1		7		9		10		6		15		10		14		17		32		34		32		50

		1		1		6		8		8		7		10		12		17		15		28		33		31		57

		1		1		5		9		9		13		9		12		11		20		39		30		30		49

		1		1		9		12		11		8		13		13		13		14		31		30		30		51

		1		1		13		8		7		10		16		11		17		11		29		30		34		60

		1		1		6		7		7		12		16		9		14		12		22		28		30		56

		1		1		11		5		11		4		13		10		10		12		34		29		26		58

		1		1		6		6		10		10		10		8		13		18		25		27		34		57

		1		1		5		6		10		8		7		12		10		14		30		33		35		53

		1		1		4		5		15		8		8		10		11		14		28		26		30		52

		1		1		7		6		10		10		9		10		16		23		29		38		41		32

		1		1		7		8		11		11		8		14		17		14		23		35		42		55

		1		1		9		7		11		10		13		15		12		20		30		36		36		50

		1		1		9		4		12		13		9		14		13		20		26		22		43		56

		1		1		10		8		10		9		14		15		10		22		26		21		41		59

		1		1		7		7		13		9		10		10		13		16		29		24		37		50

		1		1		7		9		8		11		9		12		20		14		27		26		34		55

		1		1		4		7		10		9		9		14		16		24		24		27		33		59

		1		1		4		8		11		15		13		18		14		16		28		34		34		48

		1		1		6		7		10		12		11		12		19		19		30		33		34		46

		1		1		7		10		9		10		11		10		15		18		28		32		40		48

		1		1		7		8		9		13		13		12		17		18		29		35		36		47

		1		1		6		9		10		16		12		15		14		17		26		32		34		44

		1		1		7		9		10		9		9		13		17		16		31		25		39		53

		1		1		9		7		6		8		11		12		14		15		26		27		34		44

		1		1		8		7		10		12		11		14		12		21		31		25		35		44

		1		1		7		8		8		12		10		12		16		19		25		27		35		44

		1		1		10		7		8		9		9		16		13		17		25		29		39		63

		1		1		8		12		10		8		9		11		16		16		23		31		36		69

		1		1		13		9		12		9		9		12		19		16		30		32		30		55

		1		1		6		9		13		10		12		15		17		14		28		34		45		60

		1		1		10		9		11		11		8		10		15		17		24		32		39		60

		1		1		8		7		10		13		10		13		17		17		32		34		34		54

		1		1		13		8		13		15		10		16		14		20		28		32		36		59

		1		1		7		7		13		14		11		13		16		23		29		33		34		65

		1		1		11		8		13		16		11		19		18		17		25		21		38		62

		1		1		7		6		13		12		8		15		14		19		31		24		32		46

		1		1		7		8		10		9		16		12		13		18		30		31		33		50

		1		1		8		9		10		11		14		14		19		15		27		36		40		51

		1		1		8		9		10		8		18		17		19		17		25		36		39		46

		1		1		4		11		9		10		7		16		15		20		25		30		44		47

		1		1		6		7		8		9		8		12		13		19		29		35		39		55

		1		1		8		7		10		8		11		15		21		23		30		33		42		53

		1		1		10		8		10		9		12		19		17		20		28		22		46		49

		1		1		15		11		7		6		10		18		17		16		27		24		31		55

		1		1		10		9		10		8		13		13		19		22		29		23		44		48

		1		1		10		7		6		6		9		13		14		18		26		29		46		53

		1		1		6		9		8		8		10		18		13		15		28		33		43		41

		1		1		6		8		5		8		6		19		13		18		30		34		42		59

		1		1		6		8		8		8		14		14		16		20		32		30		43		59

		1		1		5		8		7		9		3		13		17		17		24		33		46		46

		1		1		8		4		9		9		14		12		15		19		32		40		44		55

		1		1		10		9		16		17		13		22		22		24		25		26		40		37

		1		1		7		6		12		15		19		18		21		21		26		37		36		39

		1		1		7		10		13		12		19		13		22		17		21		27		39		48

		1		1		8		6		10		11		13		17		17		18		26		33		34		47

		1		1		4		5		11		12		10		14		19		22		26		30		40		52

		1		1		10		7		9		10		14		9		24		18		29		37		36		44

		1		1		11		9		10		13		20		12		10		13		17		31		37		47

		1		1		12		12		10		9		10		13		16		15		16		31		38		48

		1		1		7		8		11		11		10		20		21		17		15		19		35		37

		1		1		11		8		20		11		16		16		19		18		16		26		34		36

		1		1		10		14		8		13		13		17		26		23		17		29		31		48

		1		1		7		7		11		18		10		16		31		16		10		27		37		34

		1		1		11		10		8		11		10		22		20		17		12		41		34		46

		1		1		5		8		10		11		11		15		11		22		14		40		37		43

		1		1		10		8		10		11		12		14		21		19		21		34		44		48

		1		1		9		7		9		13		8		19		23		15		20		34		36		49

		1		1		6		12		9		13		11		19		14		16		26		31		39		47

		1		1		7		10		9		13		14		14		11		21		18		28		30		56

		1		1		8		9		12		11		8		13		15		18		28		27		36		58

		1		1		8		8		12		17		7		16		15		17		28		25		36		50

		1		1		10		6		13		10		8		13		10		19		22		26		32		43

		1		1		10		5		10		9		14		15		11		13		22		33		33		51

		1		1		6		6		14		9		13		13		16		16		18		30		36		47

		1		1		7		8		8		10		12		16		20		13		24		29		47		46

		1		1		10		11		8		9		10		15		13		16		24		38		35		55

		1		1		8		9		14		11		9		13		18		13		19		33		35		48

		1		1		7		8		4		9		11		13		13		23		22		32		31		55

		1		1		6		13		7		10		10		14		18		22		14		30		38		49

		1		1		12		14		14		6		8		16		18		22		16		27		40		39

		1		1		6		11		8		11		13		14		15		18		12		23		33		37

		1		1		6		16		6		10		12		10		14		21		17		24		44		41

		1		1		3		14		6		6		14		12		20		23		14		28		37		43

		1		1		5		11		9		12		10		16		12		16		21		35		39		42

		1		1		6		10		14		12		8		18		20		26		22		26		44		46

		1		1		5		9		13		14		8		13		17		26		18		26		44		52

		1		1		8		8		10		7		6		12		16		18		23		36		31		54

		1		1		7		8		6		8		10		10		19		18		23		17		38		46

		1		1		9		6		12		7		11		18		23		18		17		31		38		43

		1		1		9		5		11		14		9		18		18		20		18		30		39		39

		1		1		9		8		12		10		12		17		14		25		26		29		32		38

		1		1		5		6		12		11		13		18		18		24		20		31		39		49

		1		1		5		4		11		12		8		29		23		27		22		27		38		51

		1		1		6		4		14		13		10		15		31		28		23		29		39		46

		1		1		7		5		8		14		15		15		20		23		20		30		40		44

		1		1		6		7		10		13		9		18		17		19		24		26		38		58

		1		1		6		7		12		11		11		16		19		17		19		29		41		44

		1		1		8		8		12		11		10		15		16		19		16		35		28		50

		1		1		8		6		16		12		11		15		18		24		19		25		34		51

		1		1		8		6		8		10		10		22		20		24		13		33		30		53

		1		1		6		13		8		13		10		20		18		29		17		35		38		55

		1		1		7		6		9		10		8		21		19		25		30		28		47		47

		1		1		4		9		9		10		11		19		14		17		19		28		44		37

		1		1		4		9		7		10		11		19		19		23		23		28		30		32

		1		1		7		11		10		8		11		14		14		21		24		33		32		36

		1		1		8		8		9		10		8		14		16		23		22		31		39		42

		1		1		8		6		10		13		9		18		15		20		15		30		29		44

		1		1		5		4		11		12		11		14		15		17		24		22		28		48

		1		1		6		4		13		11		10		17		23		21		17		31		38		45

		1		1		9		6		12		14		8		18		17		23		18		33		36		46

		1		1		7		9		7		10		17		13		19		19		17		33		37		41

		1		1		7		6		8		11		16		21		15		22		14		35		36		48

		1		1		5		10		7		10		13		16		15		20		16		32		45		43

		1		1		6		7		7		8		12		13		21		21		21		19		38		46

		1		1		9		6		8		11		10		13		18		22		23		32		34		44

		1		1		6		10		13		9		14		18		15		18		19		33		32		48

		1		1		11		6		12		16		16		10		21		17		24		27		36		47

		1		1		6		6		7		10		10		14		18		19		26		34		30		52

		1		1		5		13		7		11		8		22		15		18		24		33		28		58

		1		1		7		9		7		13		11		12		18		20		21		33		38		51

		1		1		10		8		15		9		10		14		16		20		30		32		34		39

		1		1		5		8		14		10		14		16		17		17		24		33		26		53

		1		1		6		7		12		14		12		13		17		18		24		31		47		44

		1		1		6		12		10		11		10		17		12		19		25		27		30		50

		1		1		7		9		20		13		10		17		19		16		18		19		33		58

		1		1		7		13		11		13		14		15		14		22		21		36		40		46

		1		1		6		11		11		16		11		19		16		18		22		20		41		44

		1		1		7		11		11		11		13		14		17		22		27		31		45		46

		1		1		8		12		11		8		13		14		14		23		27		33		29		42

		1		1		8		10		8		9		16		17		18		18		23		40		36		48

		1		1		11		10		8		8		18		13		15		17		13		35		30		43

		1		1		3		10		13		6		14		15		16		21		22		34		43		55

		1		1		6		7		12		5		17		18		17		20		28		32		37		57

		1		1		6		13		11		10		16		15		14		15		30		26		31		58

		1		1		9		10		8		7		12		15		16		18		29		22		32		53

		1		1		9		13		7		12		12		19		11		18		21		34		40		51

		1		1		9		15		10		11		12		15		14		16		18		24		30		44

		1		1		9		9		14		14		19		11		16		17		21		32		40		43

		1		1		7		10		12		13		15		15		11		20		20		34		21		32

		1		1		7		11		19		14		13		15		18		13		26		39		49		47

		1		1		8		12		15		13		12		13		14		19		30		44		43		44

		1		1		2		15		14		10		17		13		12		16		18		37		34		29

		1		1		5		10		13		16		14		16		19		18		22		38		21		37

		1		1		6		10		10		12		14		19		18		18		22		33		23		34

		1		1		6		8		10		18		14		17		16		22		26		30		29		41

		1		1		5		12		9		12		18		14		16		18		18		30		43		43

		1		1		13		16		17		16		14		10		20		15		17		26		37		43

		1		1		8		7		8		14		17		15		16		21		24		27		32		46

		1		1		7		10		7		11		12		17		17		19		25		35		29		44

		1		1		11		7		7		11		13		14		20		23		22		44		31		41

		1		1		6		7		7		15		13		14		13		20		17		37		34		43

		1		1		12		16		14		12		19		10		8		18		22		27		34		46

		1		1		12		10		19		11		17		12		11		17		25		27		40		48

		1		1		9		12		16		14		12		10		13		12		27		23		36		42

		1		1		7		13		12		18		20		7		14		19		29		24		37		42

		1		1		13		12		13		15		23		10		14		17		30		17		34		39

		1		1		11		9		8		11		9		8		10		18		23		31		32		41

		1		1		11		7		10		11		16		14		8		18		26		31		40		41

		1		1		9		6		11		11		13		16		10		15		29		33		41		37

		1		1		9		13		12		5		21		12		10		11		30		33		30		39

		1		1		12		5		11		4		19		18		13		12		31		34		28		44

		1		1		11		7		10		20		16		22		9		12		27		25		38		39

		1		1		8		8		14		11		16		16		14		14		28		32		37		48

		1		1		10		10		7		8		15		13		14		15		22		28		39		47

		1		1		7		10		8		8		13		18		15		15		30		34		39		49

		1		1		8		8		11		8		17		18		12		14		37		33		31		54

		1		1		10		13		13		12		22		14		13		17		38		30		38		56

		1		1		7		13		12		14		13		14		11		16		30		27		36		52

		1		1		11		19		11		10		14		15		14		15		31		26		39		46

		1		1		12		16		14		8		12		14		9		18		24		28		36		43

		1		1		11		13		11		5		14		17		9		19		24		35		36		44

		1		1		13		12		6		5		7		12		14		11		26		21		34		30

		1		1		5		14		9		6		9		19		16		19		25		24		35		38

		1		1		13		10		8		7		8		13		15		20		30		27		30		35

		1		1		9		7		11		7		17		10		11		18		31		26		28		39

		1		1		12		12		13		9		17		15		12		17		26		27		28		49

		1		1		10		9		17		10		19		14		14		13		26		25		34		32

		1		1		9		11		9		8		13		22		12		12		31		29		30		40

		1		1		9		11		10		9		18		19		13		14		27		33		43		30

		1		1		13		7		10		11		13		11		15		16		31		31		37		39

		1		1		12		7		10		6		15		15		10		17		30		30		31		36

		1		1		16		4		8		9		10		20		10		10		25		24		32		35

		1		1		13		10		8		8		8		11		11		19		31		32		30		42

		1		1		13		10		12		11		7		10		11		21		29		25		39		38

		1		1		9		9		8		7		15		12		16		10		27		31		44		41

		1		1		8		10		8		7		9		13		10		13		33		31		31		43

		1		1		10		14		8		7		11		12		13		19		35		25		38		49

		1		1		12		13		9		8		10		18		12		21		28		32		38		44

		1		1		6		10		9		7		11		11		19		25		29		26		35		42

		1		1		5		14		8		7		20		14		15		12		27		30		39		36

		1		1		9		14		6		3		10		19		12		10		22		26		31		36

		1		1		10		10		7		7		19		21		8		22		23		23		35		49

		1		1		12		11		12		8		15		17		12		11		17		29		36		56

		1		1		9		7		13		10		25		17		14		21		18		34		30		49

		1		1		5		11		10		10		14		15		13		15		19		32		32		55

		1		1		6		10		6		14		13		19		16		18		21		25		39		50

		1		1		9		7		7		9		15		22		18		14		23		27		33		45

		1		1		7		9		10		9		14		16		17		11		20		28		41		44

		1		1		7		7		8		10		12		18		15		21		18		23		40		52

		1		1		11		7		9		5		21		16		17		22		22		27		31		49

		1		1		9		12		9		6		18		14		13		20		27		24		29		49

		1		1		7		12		15		10		15		15		8		15		23		33		33		51

		1		1		7		10		13		7		20		19		9		14		15		30		37		55

		1		1		10		11		10		15		15		15		11		19		19		30		31		52

		1		1		4		7		11		7		10		12		12		17		17		28		32		51

		1		1		6		9		8		10		17		14		14		16		24		33		35		45

		1		1		7		7		6		7		12		17		19		22		24		31		43		52

		1		1		11		8		10		6		16		15		15		18		25		20		37		52

		1		1		9		8		12		7		24		10		16		17		17		22		23		52

		1		1		4		7		15		12		17		12		15		19		19		24		29		54

		1		1		8		6		10		3		17		14		14		18		20		32		31		47

		1		1		8		9		15		11		12		11		10		16		27		37		27		58

		1		1		10		14		13		13		18		14		14		14		13		38		28		49

		1		1		6		7		16		12		18		10		22		15		30		33		37		46

		1		1		7		10		10		9		11		16		21		11		29		31		34		45

		1		1		13		13		10		13		14		10		11		12		29		26		36		44

		1		1		11		10		10		8		10		10		16		18		30		26		32		47

		1		1		12		9		10		8		11		10		12		13		17		36		30		52

		1		1		7		10		10		9		15		12		14		27		18		33		30		54

		1		1		9		12		10		9		18		17		10		23		19		31		27		57

		1		1		11		10		14		13		11		15		12		20		17		34		24		45

		1		1		9		11		12		11		12		20		11		11		16		27		30		40

		1		1		7		10		14		8		13		13		15		21		24		29		29		40

		1		1		7		8		13		11		14		17		14		17		23		26		28		41

		1		1		7		8		10		10		14		10		12		25		25		33		38		43

		1		1		18		10		9		12		13		12		14		11		21		30		33		41

		1		1		10		11		12		10		13		12		16		13		19		30		42		46

		1		1		7		9		9		8		14		13		17		15		18		31		46		45

		1		1		7		7		14		12		14		17		14		12		31		19		44		49

		1		1		7		10		11		11		10		16		15		19		33		26		41		50

		1		1		14		10		10		11		16		12		21		12		29		24		36		47

		1		1		11		7		8		11		10		18		17		12		17		24		38		49

		1		1		16		11		8		11		15		14		21		16		18		28		37		52

		1		1		5		6		12		15		12		13		19		17		16		28		39		49

		1		1		8		8		15		12		14		15		17		22		15		29		34		53

		1		1		12		10		13		10		11		17		14		11		14		31		33		55

		1		1		10		9		13		11		15		10		11		12		17		32		34		54

		1		1		6		10		8		9		13		9		16		15		21		30		36		54

		1		1		6		13		9		18		10		13		13		17		23		27		27		52

		1		1		9		12		7		10		8		11		14		16		25		31		36		53

		1		1		13		10		12		8		10		8		14		20		26		30		30		52

		1		1		14		11		9		12		10		10		17		10		20		25		32		54

		1		1		6		11		12		9		16		10		23		11		30		23		35		50

		1		1		9		8		10		11		13		9		19		15		21		22		39		57

		1		1		11		11		8		10		13		9		13		17		24		26		32		57

		1		1		10		15		9		10		13		11		18		19		22		26		28		53

		1		1		10		8		11		14		18		11		18		21		28		31		34		55

		1		1		6		10		9		10		13		10		21		26		30		29		33		56

		1		1		9		7		11		12		16		17		22		21		20		29		34		43

		1		1		6		8		11		11		11		13		24		18		31		27		33		44

		1		1		16		8		11		16		13		11		24		19		28		31		28		43

						8.1833333333		8.9566666667		9.97		10.0333333333		12.11		14.08		15.25		17.4966666667		24.19		29.83		35.2933333333		47.2533333333

						2.6133737242		2.584851167		2.865152701		2.97302689		3.6557580153		3.4419374389		3.8962588894		3.799559916		5.2071009209		4.7061413777		5.1153972367		6.7790723718

		unwat2		0		7		11		9		10		10		15		9		10		8		10		6		16

		2		0		7		9		8		5		8		10		9		8		8		9		9		13

		2		0		6		10		4		10		8		10		13		5		6		7		9		14

		2		0		7		11		7		10		8		8		14		11		6		9		13		23

		2		0		8		8		4		8		18		8		7		10		8		12		11		12

		2		0		10		7		14		7		18		8		8		6		6		7		12		20

		2		0		14		10		10		10		11		8		11		10		5		12		12		20

		2		0		7		7		7		11		11		7		12		13		6		11		13		14

		2		0		12		5		11		4		12		11		6		15		8		10		13		13

		2		0		10		7		9		8		10		11		12		14		8		8		10		16

		2		0		11		10		5		12		9		4		12		9		9		11		11		15

		2		0		8		7		6		8		9		8		4		7		5		11		13		19

		2		0		5		6		8		10		7		7		8		9		6		12		18		20

		2		0		15		14		5		8		12		5		7		6		13		8		12		16

		2		0		11		10		8		7		8		11		7		10		11		10		16		13

		2		0		8		8		7		6		6		6		8		11		10		11		9		6

		2		0		11		11		7		5		7		8		6		9		6		12		13		14

		2		0		3		12		9		8		10		10		7		9		6		12		11		13

		2		0		12		11		7		7		10		9		7		6		4		7		7		16

		2		0		14		13		7		7		8		9		9		4		7		8		7		12

		2		0		8		14		9		10		9		10		10		8		12		9		13		11

		2		0		4		10		9		13		8		6		9		4		9		11		13		16

		2		0		6		7		10		15		9		5		8		6		7		6		9		12

		2		0		5		8		9		7		9		5		11		9		13		8		12		15

		2		0		6		8		5		6		10		5		11		5		11		5		6		10

		2		0		8		6		6		6		9		8		6		4		11		8		15		11

		2		0		11		10		4		8		7		6		6		4		10		9		11		15

		2		0		7		9		5		8		5		5		11		5		5		8		10		26

		2		0		5		5		6		7		11		8		14		9		6		11		8		16

		2		0		9		5		4		5		6		9		12		10		4		5		13		19

		2		0		7		7		10		6		7		12		9		19		10		10		10		19

		2		0		5		5		7		5		9		8		12		12		9		11		9		14

		2		0		6		9		4		7		9		7		8		10		9		9		7		15

		2		0		6		7		6		5		5		7		9		8		8		6		12		13

		2		0		8		13		7		6		7		10		10		13		6		9		7		16

		2		0		7		5		8		8		8		7		7		8		5		10		7		12

		2		0		6		8		8		9		11		3		6		10		6		7		11		13

		2		0		6		6		5		9		5		5		10		8		9		6		9		14

		2		0		5		9		4		7		6		3		10		9		8		6		18		20

		2		0		5		5		6		12		8		9		8		12		9		4		18		8

		2		0		8		12		6		6		6		4		6		5		7		9		10		9

		2		0		5		6		3		10		5		5		8		14		5		7		5		11

		2		0		5		8		4		6		6		9		6		4		8		7		10		15

		2		0		7		5		10		12		8		6		8		4		12		8		13		14

		2		0		9		7		10		6		8		7		8		3		8		19		13		27

		2		0		5		9		7		10		14		15		6		11		11		9		6		23

		2		0		5		7		9		6		6		8		7		10		7		6		7		21

		2		0		7		7		7		5		5		8		5		10		9		6		10		18

		2		0		13		8		7		11		10		6		6		7		9		9		10		24

		2		0		11		11		8		6		6		5		7		11		7		8		9		19

		2		0		7		8		6		16		6		8		9		10		6		6		15		14

		2		0		7		6		7		10		7		8		4		6		7		7		10		13

		2		0		8		7		7		7		8		11		8		6		12		8		12		11

		2		0		6		8		12		3		11		8		6		10		5		10		11		16

		2		0		5		7		10		6		6		7		9		4		6		15		10		7

		2		0		5		6		6		6		6		7		5		5		9		4		10		21

		2		0		4		5		7		7		7		6		6		6		9		6		15		22

		2		0		7		8		5		8		5		6		6		8		11		5		9		12

		2		0		8		8		6		12		11		7		7		5		9		4		8		10

		2		0		6		7		7		5		10		11		7		5		7		6		13		15

		2		0		6		8		10		19		10		7		10		6		6		9		12		13

		2		0		7		6		6		8		8		7		8		9		12		10		11		12

		2		0		6		7		4		5		7		5		9		6		9		5		7		9

		2		0		7		10		6		8		6		7		5		6		14		9		11		10

		2		0		5		5		7		6		6		7		8		6		11		7		14		13

		2		0		4		9		7		6		6		6		8		6		9		10		10		14

		2		0		7		11		5		8		6		5		9		6		10		4		10		14

		2		0		5		6		5		12		5		4		6		5		11		5		8		15

		2		0		4		8		6		8		8		8		9		4		10		5		9		13

		2		0		4		5		4		11		4		7		11		9		10		10		11		13

		2		0		6		9		8		12		9		7		10		6		8		15		10		13

		2		0		4		9		7		8		6		5		11		9		7		11		8		18

		2		0		6		5		8		3		5		4		8		8		18		5		13		19

		2		0		6		6		8		16		5		10		10		8		9		4		13		13

		2		0		6		12		11		7		10		7		6		6		9		6		18		15

		2		0		7		4		8		5		4		4		7		4		8		5		12		11

		2		0		4		3		7		3		5		6		9		8		8		6		12		14

		2		0		4		5		9		7		8		5		13		7		9		6		6		6

		2		0		8		5		5		10		7		7		7		6		14		7		10		15

		2		0		8		9		8		12		8		7		15		7		15		6		10		11

		2		0		5		9		5		9		6		6		8		13		7		15		13		20

		2		0		5		9		3		8		5		8		8		8		8		12		10		13

		2		0		7		6		6		8		6		10		5		6		9		8		8		9

		2		0		3		9		7		7		7		8		6		6		12		10		10		15

		2		0		7		10		6		10		7		11		11		5		11		6		12		21

		2		0		6		10		5		6		8		3		9		4		8		5		10		10

		2		0		4		6		5		10		5		6		8		4		10		7		7		10

		2		0		7		8		5		6		6		6		10		6		12		5		8		18

		2		0		6		7		5		8		6		6		11		4		13		6		12		13

		2		0		6		8		5		15		6		7		7		6		10		5		6		10

		2		0		5		5		5		20		6		8		8		8		10		5		12		10

		2		0		4		6		8		17		7		7		9		4		11		8		17		13

		2		0		8		5		7		16		4		10		6		5		10		6		14		13

		2		0		3		3		9		10		11		8		5		5		10		8		10		10

		2		0		4		4		8		16		8		10		7		6		7		9		9		17

		2		0		10		8		7		12		5		10		7		5		9		6		7		16

		2		0		5		4		3		13		7		5		12		8		11		4		12		14

		2		0		10		7		7		19		9		8		9		11		10		7		14		13

		2		0		9		6		8		17		8		8		4		6		12		4		15		18

		2		0		10		8		5		16		8		9		4		8		10		4		9		10

		2		0		7		11		8		10		7		5		8		5		5		10		9		14

		2		0		6		9		9		6		6		5		10		8		4		10		14		16

		2		0		10		7		7		9		5		7		7		5		7		8		16		14

		2		0		6		8		9		5		9		9		7		4		9		6		8		25

		2		0		10		5		6		7		6		5		6		4		7		13		12		19

		2		0		7		8		5		6		6		7		6		5		5		6		6		14

		2		0		8		8		8		5		7		9		9		8		8		9		8		15

		2		0		8		8		10		5		8		6		4		8		5		8		6		11

		2		0		10		9		8		7		7		9		9		7		6		8		6		15

		2		0		7		5		5		6		8		5		6		6		8		8		9		11

		2		0		8		6		6		11		12		8		7		7		7		9		13		19

		2		0		8		5		8		8		113		6		7		5		8		4		10		10

		2		0		10		9		9		10		7		7		6		7		11		7		8		18

		2		0		14		6		6		8		7		7		7		6		9		13		4		15

		2		0		8		12		7		9		8		7		6		7		7		6		9		21

		2		0		9		9		7		7		5		8		10		6		9		8		11		18

		2		0		6		6		8		7		9		8		11		7		7		9		9		17

		2		0		7		8		9		11		4		6		5		9		10		9		9		12

		2		0		7		8		9		8		5		4		7		8		12		9		11		16

		2		0		9		8		7		9		5		7		5		8		8		10		12		13

		2		0		4		6		8		10		8		4		6		6		10		9		15		15

		2		0		6		7		8		7		8		4		4		7		11		7		14		12

		2		0		7		8		4		11		9		4		5		6		12		6		12		17

		2		0		11		10		10		7		6		5		10		9		10		12		12		8

		2		0		8		14		7		5		10		6		6		7		8		6		15		16

		2		0		8		11		7		8		5		9		9		7		7		7		13		17

		2		0		7		5		10		12		11		7		27		6		5		8		11		13

		2		0		7		7		6		8		5		6		10		10		9		7		11		11

		2		0		5		8		6		12		10		8		9		5		12		7		9		18

		2		0		8		5		7		7		9		10		12		10		13		8		15		22

		2		0		4		9		6		12		7		6		6		6		10		9		19		18

		2		0		5		8		9		10		8		8		6		4		7		7		12		12

		2		0		10		12		9		10		8		9		7		5		8		7		8		13

		2		0		8		9		13		12		13		5		13		5		9		7		10		11

		2		0		8		9		10		7		8		5		9		6		6		7		11		17

		2		0		11		7		11		3		9		6		10		11		7		4		12		15

		2		0		7		9		9		10		12		6		7		7		8		7		15		18

		2		0		4		5		9		5		10		6		5		7		5		6		13		15

		2		0		7		6		7		7		5		5		11		11		4		8		12		16

		2		0		7		6		7		3		8		5		4		11		14		8		13		16

		2		0		5		7		10		5		10		6		13		10		6		8		13		16

		2		0		5		8		9		15		7		6		12		14		10		6		11		18

		2		0		2		8		7		13		9		10		5		13		11		4		12		16

		2		0		8		8		6		10		9		8		7		10		12		7		11		11

		2		0		11		6		8		5		11		6		6		7		13		4		9		12

		2		0		5		10		5		7		6		8		7		10		7		5		15		21

		2		0		7		5		8		9		6		3		6		11		11		5		11		16

		2		0		5		13		8		8		5		6		4		12		13		7		10		21

		2		0		7		6		6		4		16		5		6		6		8		7		11		14

		2		0		6		7		8		3		8		9		8		3		7		8		12		21

		2		0		8		7		10		10		9		10		8		10		15		11		12		13

		2		0		6		8		9		8		10		6		7		6		14		7		10		14

		2		0		4		9		8		7		7		7		7		4		10		6		8		15

		2		0		4		11		6		11		4		6		6		10		11		6		6		12

		2		0		3		12		11		7		9		6		5		7		12		6		9		21

		2		0		6		8		8		10		6		7		5		5		6		7		9		12

		2		0		9		7		10		6		6		8		7		8		8		7		11		17

		2		0		5		8		7		5		6		8		7		5		11		10		13		25

		2		0		6		5		8		3		6		7		8		6		12		8		10		18

		2		0		6		7		8		4		8		7		6		4		14		8		11		19

		2		0		4		8		9		4		14		8		7		4		7		4		10		14

		2		0		5		4		7		4		13		6		6		4		9		7		13		14

		2		0		10		7		5		5		8		7		7		8		8		4		14		16

		2		0		8		8		7		5		8		9		10		9		5		7		15		11

		2		0		7		10		6		6		7		8		8		7		4		8		13		10

		2		0		10		7		6		8		9		8		11		4		6		9		12		12

		2		0		8		9		11		8		12		9		9		6		9		9		11		11

		2		0		8		8		7		7		10		12		7		9		13		10		15		10

		2		0		8		7		9		9		9		9		10		10		15		6		12		11

		2		0		7		5		9		9		8		9		7		11		17		8		16		11

		2		0		5		5		6		8		9		10		6		6		10		8		16		14

		2		0		9		5		7		6		12		9		9		6		10		7		9		12

		2		0		6		11		7		6		11		10		6		10		8		5		7		11

		2		0		6		7		8		8		8		7		9		9		9		5		5		13

		2		0		6		7		10		8		10		7		11		7		6		7		8		21

		2		0		5		7		10		8		10		8		7		8		7		7		11		14

		2		0		6		7		11		5		8		6		11		8		11		10		17		16

		2		0		6		7		8		5		11		11		6		8		15		7		16		14

		2		0		7		9		13		4		7		10		7		5		16		10		10		14

		2		0		7		8		10		5		8		8		5		5		5		7		12		14

		2		0		7		6		7		5		10		5		6		4		10		6		11		18

		2		0		5		7		6		4		10		7		6		5		9		9		8		14

		2		0		8		6		4		6		9		8		8		6		7		8		12		15

		2		0		8		12		7		6		9		7		10		7		13		8		13		15

		2		0		7		8		4		5		7		11		5		6		14		7		11		13

		2		0		3		5		7		9		8		8		5		8		17		4		12		9

		2		0		6		4		6		6		9		8		9		6		15		11		15		11

		2		0		7		9		12		5		10		8		8		6		9		6		12		15

		2		0		5		6		10		6		12		6		3		9		8		6		10		12

		2		0		6		6		9		4		8		9		9		8		6		13		12		16

		2		0		6		1		8		8		8		8		7		11		5		9		10		4

		2		0		5		10		7		5		12		5		12		9		7		6		10		11

		2		0		2		11		9		9		10		5		5		11		9		5		11		16

		2		0		5		5		7		8		9		7		9		8		8		5		15		10

		2		0		7		5		9		5		13		9		6		6		11		10		13		18

		2		0		5		8		11		5		8		11		5		11		5		6		12		18

		2		0		9		8		6		6		5		5		5		6		6		8		10		8

		2		0		5		8		8		4		6		7		7		6		7		9		12		10

		2		0		7		8		9		10		7		10		6		7		9		10		13		7

		2		0		4		8		5		8		7		8		6		5		8		12		12		7

		2		0		6		7		6		7		6		8		7		10		14		7		11		18

		2		0		9		6		10		4		13		6		9		9		8		4		11		12

		2		0		8		8		9		5		8		5		4		8		12		7		10		12

		2		0		8		9		10		6		11		10		6		7		10		7		11		10

		2		0		6		9		8		10		10		7		3		6		11		9		12		19

		2		0		4		8		10		8		10		7		6		11		10		9		12		21

		2		0		9		8		6		9		9		7		5		6		6		8		10		17

		2		0		4		11		5		11		7		6		5		11		10		10		10		15

		2		0		4		5		10		13		8		4		6		10		7		10		10		21

		2		0		8		9		9		15		8		3		7		4		7		8		12		12

		2		0		5		9		8		8		8		11		8		3		7		5		12		18

		2		0		9		5		8		10		7		10		4		9		11		8		10		14

		2		0		7		5		6		8		10		5		7		12		14		10		8		16

		2		0		5		6		4		8		11		5		6		4		17		6		6		11

		2		0		6		5		8		7		14		8		5		5		11		6		13		12

		2		0		7		5		7		8		10		6		6		12		6		4		11		21

		2		0		4		8		9		11		7		4		5		4		6		5		15		15

		2		0		6		11		10		10		9		8		3		9		8		5		12		17

		2		0		5		8		13		5		8		7		3		7		14		10		12		18

		2		0		8		6		12		5		11		6		7		3		14		6		11		14

		2		0		6		7		7		6		12		10		8		11		15		12		11		12

		2		0		7		8		8		6		15		8		7		5		11		10		8		17

		2		0		7		8		8		6		8		10		6		14		8		8		9		16

		2		0		5		8		10		7		7		12		4		3		12		8		6		18

		2		0		4		8		11		8		8		4		5		4		10		11		10		13

		2		0		12		8		9		11		12		8		5		5		8		12		10		8

		2		0		6		6		6		9		9		7		4		7		13		12		11		14

		2		0		5		7		5		11		7		7		6		5		9		9		14		18

		2		0		7		7		8		6		6		5		7		7		7		7		15		16

		2		0		7		7		7		10		7		8		5		5		10		7		12		11

		2		0		5		7		7		9		9		11		11		6		7		5		12		14

		2		0		6		5		8		8		7		9		6		4		10		9		14		12

		2		0		6		7		7		13		7		8		11		4		10		10		15		14

		2		0		6		6		7		10		8		3		5		6		12		7		13		15

		2		0		6		8		6		12		10		6		4		7		12		6		11		16

		2		0		7		8		9		7		10		7		5		10		11		6		12		16

		2		0		4		9		7		6		8		8		5		13		9		9		12		11

		2		0		5		4		4		8		8		5		6		4		8		8		9		11

		2		0		2		8		6		6		8		7		6		5		10		6		11		12

		2		0		6		7		9		4		7		7		7		5		11		8		13		11

		2		0		7		8		7		5		8		8		7		11		15		6		13		13

		2		0		6		5		4		7		11		9		6		6		15		9		7		15

		2		0		5		8		4		8		8		4		3		8		12		8		8		14

		2		0		7		6		11		8		7		8		5		8		10		5		12		16

		2		0		5		5		8		9		5		5		8		9		13		4		10		12

		2		0		10		11		7		12		10		5		4		4		14		7		8		11

		2		0		7		4		10		12		7		7		4		5		13		5		9		12

		2		0		5		4		4		9		8		9		7		6		13		4		10		17

		2		0		4		6		6		11		9		10		7		6		11		6		12		16

		2		0		8		9		6		10		11		6		10		4		8		5		15		17

		2		0		2		9		8		16		12		10		8		10		10		12		13		15

		2		0		5		8		4		9		10		5		12		5		12		8		11		14

		2		0		10		6		6		11		12		7		10		4		9		10		10		21

		2		0		8		4		5		8		10		6		5		7		8		11		9		20

		2		0		5		4		4		11		8		5		8		9		12		10		8		21

		2		0		8		6		5		9		9		6		6		11		9		10		9		21

		2		0		5		5		5		8		12		6		6		12		12		6		8		21

		2		0		6		7		6		10		10		6		7		5		10		8		6		15

		2		0		6		4		7		8		9		8		5		3		8		7		8		16

		2		0		10		10		9		9		8		12		10		4		10		7		8		14

		2		0		5		10		11		8		7		8		8		7		13		10		10		18

		2		0		6		7		10		7		13		5		8		9		12		6		13		17

		2		0		8		7		10		8		7		8		9		5		6		9		15		17

		2		0		8		7		7		10		7		4		6		4		21		9		13		8

		2		0		5		4		6		17		11		6		8		4		13		8		10		13

		2		0		8		8		6		11		8		10		8		7		9		6		16		9

		2		0		6		12		12		15		10		6		7		9		8		6		13		9

		2		0		7		4		7		10		10		6		8		7		9		4		12		10

		2		0		7		8		5		8		7		8		7		7		9		5		12		12

		2		0		7		11		8		9		8		5		7		4		9		4		12		11

		2		0		5		9		10		14		9		10		6		6		10		6		13		11

		2		0		7		11		7		10		11		8		7		3		10		9		11		14

		2		0		9		7		7		7		9		7		10		5		9		6		11		21

		2		0		10		11		7		12		7		6		7		8		10		9		13		21

		2		0		6		10		4		10		9		6		7		7		11		9		12		23

		2		0		7		5		7		5		8		7		7		8		9		6		11		14

		2		0		8		4		4		10		7		5		7		8		12		7		11		20

		2		0		7		5		7		10		8		5		11		7		10		8		11		19

		2		0		6		7		7		6		8		8		13		6		7		11		10		12

		2		0		6		5		7		8		8		8		9		9		5		13		9		16

		2		0		6		7		5		13		7		10		8		7		13		5		9		10

		2		0		9		7		6		13		7		6		10		8		10		6		14		10

		2		0		11		6		5		6		9		7		7		7		17		9		12		11

		2		0		8		6		5		6		8		6		12		9		13		7		16		14

		2		0		8		7		6		9		8		7		7		10		12		4		13		11

		2		0		9		7		8		7		9		6		9		9		13		4		13		19

		2		0		8		7		10		11		8		6		8		5		12		6		9		21

		2		0		12		7		7		6		10		7		10		5		17		7		12		10

		2		0		3		3		8		8		11		9		10		7		9		13		10		15

		2		0		11		6		5		10		9		8		6		5		6		11		10		11

		2		0		8		7		6		7		7		6		9		11		10		5		12		10

		2		0		9		5		9		10		7		8		9		6		7		8		10		11

		2		0		5		6		6		9		5		8		8		12		9		6		15		21

		2		0		11		11		5		14		7		7		12		3		7		9		11		8

		2		0		11		7		12		7		6		9		11		2		7		8		13		9

		2		0		7		4		7		12		6		11		7		7		8		9		16		13

		2		0		5		6		5		16		8		7		12		4		12		7		11		18

		2		0		5		6		9		13		11		5		10		3		6		4		13		15

		2		0		3		4		9		12		6		5		8		4		8		7		12		13

		2		0		10		6		6		19		9		7		9		9		11		4		12		15

						6.8166666667		7.4433333333		7.36		8.47		8.63		7.23		7.6666666667		7.2166666667		9.4466666667		7.6933333333		11.11		14.6

						2.2292873799		2.2015423886		2.0632660194		3.2118167237		6.4570194362		2.0307059528		2.5733678754		2.6726495385		2.91555979		2.4095550534		2.6276542137		3.8798625405

		WET 2		1		9		12		13		17		16		21		28		24		23		25		36		19

		2		1		3		9		10		12		12		17		20		21		23		25		33		44

		2		1		5		11		12		10		10		16		14		13		19		27		26		56

		2		1		7		10		12		8		15		17		18		21		24		19		33		58

		2		1		8		8		11		11		11		14		18		16		18		19		36		61

		2		1		9		11		12		11		15		17		20		12		17		30		41		47

		2		1		11		6		11		16		13		17		18		13		14		27		35		48

		2		1		6		7		10		16		13		14		8		16		14		33		42		50

		2		1		15		6		11		16		19		11		7		20		20		26		42		55

		2		1		8		14		10		4		21		17		16		15		25		28		49		46

		2		1		5		12		12		15		24		11		19		12		23		24		43		51

		2		1		10		15		17		17		21		16		16		16		19		28		41		56

		2		1		7		8		7		17		14		16		15		15		14		28		42		54

		2		1		9		11		10		9		12		17		15		17		18		20		37		48

		2		1		14		10		9		10		8		15		24		16		20		26		48		59

		2		1		9		9		11		12		13		14		20		18		22		32		32		52

		2		1		12		13		12		16		12		13		14		21		26		30		40		49

		2		1		7		13		11		16		15		14		11		19		22		35		38		44

		2		1		9		10		11		8		13		19		19		21		23		30		32		50

		2		1		9		10		10		13		12		22		23		19		23		30		36		45

		2		1		12		10		9		9		9		23		24		14		28		28		28		45

		2		1		10		9		8		21		15		20		30		18		23		26		27		57

		2		1		10		10		10		17		15		19		20		19		24		32		28		52

		2		1		12		12		14		12		13		15		15		20		25		27		36		48

		2		1		15		9		9		12		19		15		15		14		19		36		33		60

		2		1		9		10		9		12		18		14		15		15		18		29		38		51

		2		1		10		8		7		14		15		16		16		16		21		28		36		57

		2		1		7		8		9		14		12		18		17		14		20		34		33		61

		2		1		9		9		9		13		25		17		19		11		21		35		35		57

		2		1		4		11		13		10		27		14		12		13		16		28		38		46

		2		1		10		11		15		9		23		13		16		16		14		32		39		50

		2		1		9		10		9		7		22		11		12		16		18		27		31		56

		2		1		9		10		11		11		13		11		20		16		20		25		29		60

		2		1		12		6		14		13		13		17		15		15		20		30		40		57

		2		1		11		6		10		23		13		16		21		13		19		30		35		64

		2		1		7		9		11		17		15		13		18		22		21		35		35		63

		2		1		7		7		11		12		20		15		19		17		26		37		42		58

		2		1		10		10		11		12		16		15		19		15		28		34		23		54

		2		1		6		9		8		14		12		19		20		17		25		33		28		55

		2		1		6		8		11		13		9		20		23		20		30		35		30		49

		2		1		8		8		15		19		7		19		21		18		29		40		28		52

		2		1		8		7		10		5		9		25		27		13		28		36		31		54

		2		1		9		8		11		5		10		26		20		13		21		29		37		55

		2		1		7		7		13		13		16		17		20		16		30		28		42		53

		2		1		9		9		12		11		17		18		16		15		27		38		43		60

		2		1		12		8		12		17		18		14		25		19		21		30		44		59

		2		1		11		8		11		12		20		16		21		17		31		35		42		65

		2		1		10		7		10		18		22		15		16		17		18		35		34		64

		2		1		5		8		9		11		17		10		10		18		19		30		36		57

		2		1		7		9		13		17		20		8		13		20		21		39		51		54

		2		1		8		8		10		12		22		11		22		13		22		33		42		50

		2		1		6		11		12		20		20		13		24		16		20		27		41		60

		2		1		10		9		10		18		16		14		23		13		24		32		38		69

		2		1		10		8		11		13		16		19		21		12		23		30		43		62

		2		1		8		8		9		21		20		24		16		15		23		28		41		60

		2		1		9		11		9		12		16		20		18		16		24		31		35		56

		2		1		10		7		8		11		15		17		21		18		27		27		38		56

		2		1		8		7		10		22		9		20		14		18		30		32		35		55

		2		1		12		8		12		12		12		25		13		17		32		39		37		69

		2		1		16		7		10		12		14		20		18		16		21		35		30		71

		2		1		7		10		10		9		13		24		16		16		25		26		28		70

		2		1		6		9		8		17		12		24		14		18		18		35		37		63

		2		1		9		8		12		14		14		18		16		17		20		31		41		61

		2		1		11		5		10		12		15		21		25		15		20		30		40		63

		2		1		11		7		7		12		12		15		23		15		19		22		41		68

		2		1		9		8		11		10		11		23		13		12		27		25		32		68

		2		1		12		5		12		8		22		17		20		20		26		31		40		73

		2		1		8		7		20		14		16		15		19		20		30		31		46		68

		2		1		14		9		13		10		17		13		21		20		21		35		35		60

		2		1		15		10		12		11		22		13		28		23		29		28		48		48

		2		1		6		16		10		11		18		13		14		16		28		26		48		67

		2		1		10		11		12		15		16		16		16		16		30		38		42		64

		2		1		13		10		11		10		13		19		16		13		24		33		39		60

		2		1		11		9		10		10		14		18		16		16		28		32		43		63

		2		1		7		9		19		13		14		14		19		17		27		25		51		66

		2		1		5		8		10		12		14		17		13		18		27		36		40		68

		2		1		6		9		14		14		14		14		14		22		22		42		43		71

		2		1		9		6		12		11		17		15		20		18		22		31		37		64

		2		1		12		11		14		10		13		14		19		18		25		29		39		55

		2		1		8		9		15		10		12		13		14		17		22		33		35		44

		2		1		9		8		12		12		16		15		14		20		21		25		31		46

		2		1		7		10		11		12		18		14		20		16		27		38		36		56

		2		1		9		7		10		12		13		15		18		13		27		45		41		65

		2		1		8		9		18		9		12		12		13		13		24		44		34		66

		2		1		4		14		14		14		14		14		17		18		23		38		34		59

		2		1		8		14		12		10		13		15		15		12		28		36		44		67

		2		1		12		11		10		12		16		11		13		14		30		37		47		67

		2		1		8		12		10		7		16		17		17		19		32		30		40		61

		2		1		8		10		15		9		12		19		16		19		22		37		37		62

		2		1		7		13		10		10		10		13		16		16		24		34		29		65

		2		1		10		9		17		12		11		12		15		18		24		33		41		69

		2		1		13		12		10		10		11		16		16		21		20		44		40		65

		2		1		5		8		8		7		15		13		14		21		23		47		40		63

		2		1		7		10		9		13		13		14		15		13		24		46		35		62

		2		1		8		11		8		10		9		13		17		18		29		43		38		69

		2		1		4		8		11		10		13		11		14		19		23		36		41		66

		2		1		9		11		10		13		10		13		16		19		24		40		38		69

		2		1		12		12		12		11		12		15		13		15		18		36		35		59

		2		1		8		9		7		10		14		17		14		20		17		39		38		55

		2		1		15		12		12		12		14		15		19		15		18		33		37		53

		2		1		5		14		13		12		14		16		26		25		29		30		41		53

		2		1		8		9		14		13		21		18		26		26		35		32		42		61

		2		1		11		12		16		12		19		10		19		22		27		24		38		60

		2		1		5		7		12		9		20		12		29		26		33		30		42		60

		2		1		5		18		14		9		20		14		25		22		34		37		45		69

		2		1		4		10		14		10		20		11		26		20		29		28		45		68

		2		1		3		10		12		10		18		12		29		19		27		38		44		58

		2		1		3		10		17		12		22		11		25		16		26		26		40		57

		2		1		13		10		15		10		16		15		21		26		26		35		32		57

		2		1		10		9		13		10		16		11		19		16		26		25		33		67

		2		1		8		8		9		12		22		13		13		29		27		26		37		57

		2		1		6		6		9		10		23		20		20		23		32		39		45		52

		2		1		8		11		13		10		17		20		20		17		23		29		38		57

		2		1		7		12		9		12		17		11		14		20		25		31		52		60

		2		1		6		10		10		12		22		16		27		20		27		35		41		59

		2		1		5		12		16		16		17		12		22		22		31		30		43		63

		2		1		6		12		12		7		14		13		22		24		32		36		39		66

		2		1		6		13		12		14		27		16		28		24		31		34		40		68

		2		1		7		12		18		12		25		16		33		24		28		28		39		61

		2		1		9		8		19		11		23		19		23		27		28		23		41		67

		2		1		7		10		14		11		16		9		18		13		25		26		44		57

		2		1		9		11		11		14		22		19		23		29		25		33		42		52

		2		1		8		10		11		10		21		14		16		28		26		28		39		59

		2		1		5		17		14		9		12		15		24		29		24		28		38		48

		2		1		4		12		10		17		18		13		21		25		27		39		38		47

		2		1		4		11		13		15		17		12		17		24		26		29		34		54

		2		1		5		13		10		14		17		15		18		22		24		34		35		60

		2		1		9		11		11		10		15		15		13		14		24		23		41		56

		2		1		4		10		11		12		12		19		20		14		27		26		35		54

		2		1		10		7		7		19		15		16		15		17		30		29		33		51

		2		1		8		6		8		12		15		14		17		22		27		26		38		56

		2		1		6		12		14		15		14		14		18		15		25		36		36		48

		2		1		11		9		10		13		17		20		17		15		24		34		38		55

		2		1		4		9		10		13		12		14		10		15		23		30		38		56

		2		1		11		13		14		14		19		18		20		20		20		29		34		59

		2		1		7		7		14		11		17		17		24		20		24		26		34		55

		2		1		6		14		11		13		11		13		19		18		26		36		33		51

		2		1		7		10		10		12		13		17		18		21		20		36		42		57

		2		1		13		10		9		16		18		18		17		18		23		37		31		57

		2		1		7		8		8		13		20		17		18		19		21		32		35		47

		2		1		9		7		10		15		12		23		15		18		24		23		32		52

		2		1		11		11		12		15		8		28		12		21		30		38		29		52

		2		1		4		8		11		13		18		17		21		23		21		34		38		40

		2		1		7		8		8		7		10		17		15		18		23		27		42		47

		2		1		6		14		17		10		12		26		17		27		24		30		42		50

		2		1		9		8		12		9		14		17		20		23		25		26		36		55

		2		1		6		10		13		11		16		15		16		20		27		41		38		49

		2		1		4		13		15		13		18		13		17		19		26		34		36		52

		2		1		7		15		9		15		19		8		21		17		26		30		43		58

		2		1		11		9		13		14		18		12		17		18		25		37		38		54

		2		1		7		8		10		14		19		21		17		16		29		34		44		55

		2		1		9		9		7		16		18		18		23		14		28		42		47		61

		2		1		5		12		18		13		12		19		17		18		25		38		42		66

		2		1		8		8		9		10		14		18		17		18		36		35		48		55

		2		1		10		10		12		11		20		20		19		18		29		32		39		50

		2		1		6		12		13		14		20		23		23		18		27		34		42		53

		2		1		4		13		12		13		15		17		14		24		26		31		42		61

		2		1		4		10		11		11		15		19		19		20		22		42		41		68

		2		1		3		12		15		13		14		21		20		20		22		32		48		67

		2		1		5		9		9		13		12		19		21		18		21		38		51		68

		2		1		8		9		11		9		13		17		23		28		28		40		55		69

		2		1		10		6		13		3		9		19		20		21		25		43		56		66

		2		1		6		11		13		4		17		16		18		21		22		35		40		62

		2		1		8		14		9		3		14		15		21		26		42		29		47		60

		2		1		11		11		17		13		12		12		17		19		37		35		45		60

		2		1		6		13		9		14		12		16		17		19		30		35		46		59

		2		1		5		12		10		11		14		23		19		20		29		33		47		61

		2		1		6		8		13		16		13		18		15		21		33		47		42		58

		2		1		7		6		13		12		19		18		15		21		36		39		46		59

		2		1		6		8		15		11		18		14		18		26		36		32		42		62

		2		1		9		10		9		10		24		15		12		18		34		36		43		62

		2		1		8		7		9		9		15		20		12		19		34		38		36		53

		2		1		7		6		10		4		17		19		16		18		30		40		55		60

		2		1		7		8		10		3		9		18		19		16		28		29		34		59

		2		1		7		16		13		13		8		20		18		16		32		34		42		56

		2		1		10		10		11		10		13		14		15		20		35		36		33		56

		2		1		4		14		13		12		16		14		11		15		31		31		40		64

		2		1		12		16		13		12		22		12		12		15		23		41		37		57

		2		1		5		11		10		9		14		13		24		15		25		38		34		53

		2		1		10		5		9		8		13		16		23		21		28		32		39		55

		2		1		10		9		8		7		14		13		22		15		26		31		42		63

		2		1		7		13		13		5		15		14		27		13		22		31		38		68

		2		1		10		13		12		14		12		13		14		13		22		30		40		66

		2		1		10		12		11		6		10		15		10		15		26		36		42		47

		2		1		3		13		7		9		12		12		14		17		32		38		34		48

		2		1		8		14		9		11		10		21		18		22		32		33		32		53

		2		1		10		13		9		8		13		18		17		16		30		34		30		58

		2		1		11		10		10		9		16		14		18		17		31		34		37		59

		2		1		10		9		12		13		21		18		19		13		30		35		43		51

		2		1		13		10		14		12		16		17		10		13		30		38		36		47

		2		1		9		15		10		13		12		17		17		18		28		35		31		57

		2		1		8		10		13		9		21		18		20		17		31		28		41		61

		2		1		9		14		10		10		15		16		15		17		36		33		41		69

		2		1		8		14		11		9		15		23		15		17		34		29		39		66

		2		1		4		10		10		12		11		14		14		13		31		35		32		63

		2		1		7		10		7		14		13		15		13		13		29		29		33		65

		2		1		7		13		10		11		13		14		15		15		30		39		37		59

		2		1		6		12		12		13		14		10		13		19		22		36		34		67

		2		1		9		15		12		11		15		12		12		17		18		41		38		61

		2		1		9		12		17		12		13		8		14		17		18		36		41		61

		2		1		14		14		15		13		12		18		14		16		31		23		41		59

		2		1		12		13		15		8		11		14		14		20		21		26		40		56

		2		1		10		12		15		11		11		20		17		15		28		29		40		56

		2		1		8		13		12		11		13		19		18		12		27		31		39		64

		2		1		12		8		17		15		12		18		19		19		25		34		37		63

		2		1		11		15		17		12		14		28		17		16		25		31		37		53

		2		1		14		17		8		10		11		14		20		9		20		29		38		60

		2		1		8		6		17		11		9		19		21		21		19		29		43		68

		2		1		8		12		7		9		15		20		27		13		27		27		39		68

		2		1		9		8		11		11		11		18		26		12		26		25		37		62

		2		1		12		12		11		11		8		10		18		21		21		38		35		69

		2		1		10		10		15		9		12		14		22		14		31		33		34		66

		2		1		8		11		13		8		13		12		23		15		29		27		31		58

		2		1		14		12		12		9		9		18		24		19		28		25		33		52

		2		1		12		14		10		19		9		19		21		17		27		26		31		54

		2		1		13		10		10		8		10		13		13		19		22		34		36		52

		2		1		10		9		12		13		11		17		13		18		21		28		36		57

		2		1		12		12		17		11		7		15		17		14		22		28		29		54

		2		1		10		16		16		11		11		16		15		11		22		30		33		48

		2		1		8		14		14		14		10		15		17		14		30		24		35		54

		2		1		10		15		14		16		8		12		12		13		23		32		39		51

		2		1		10		9		11		10		10		18		12		18		30		30		39		51

		2		1		10		15		14		10		13		13		21		16		31		27		36		50

		2		1		11		13		13		10		11		18		15		17		31		26		34		50

		2		1		6		13		15		11		9		21		15		16		30		19		42		50

		2		1		14		11		9		11		9		8		20		15		17		19		45		52

		2		1		14		10		13		15		7		18		16		13		18		19		33		57

		2		1		7		7		9		16		7		19		17		18		20		21		29		53

		2		1		10		8		7		10		11		16		20		19		31		24		31		51

		2		1		7		7		6		9		8		15		17		16		33		26		29		51

		2		1		6		6		6		6		5		17		14		22		22		27		41		46

		2		1		13		4		13		8		13		13		14		17		29		34		42		56

		2		1		12		7		13		13		9		15		14		19		28		24		37		44

		2		1		14		9		15		13		8		17		17		17		27		32		32		46

		2		1		18		25		13		13		8		21		19		20		25		31		38		52

		2		1		14		12		10		6		11		23		16		20		23		23		32		52

		2		1		9		10		13		12		9		14		21		12		22		29		36		44

		2		1		10		12		19		11		14		9		17		19		22		30		42		54

		2		1		12		12		17		8		11		13		21		18		29		36		49		53

		2		1		10		13		10		14		8		16		17		19		31		34		49		55

		2		1		12		13		13		12		9		16		14		21		33		38		31		42

		2		1		13		11		15		10		11		13		20		15		30		26		36		40

		2		1		14		16		12		16		9		19		18		17		28		34		33		49

		2		1		15		10		17		10		9		16		13		16		29		24		34		46

		2		1		10		10		14		11		10		19		17		20		34		35		40		56

		2		1		11		13		15		9		12		17		15		21		26		35		46		49

		2		1		6		11		8		19		9		20		13		20		24		33		35		52

		2		1		17		9		7		15		9		14		17		19		25		37		48		51

		2		1		10		8		7		15		9		20		16		15		26		31		42		53

		2		1		7		7		13		13		10		10		16		17		24		31		36		52

		2		1		6		8		11		12		14		16		13		20		24		41		43		52

		2		1		11		9		11		9		10		14		17		21		25		36		40		59

		2		1		13		9		11		13		9		16		17		17		27		27		42		51

		2		1		6		9		14		12		8		24		12		11		28		31		48		44

		2		1		13		15		11		9		9		13		11		17		20		31		39		52

		2		1		10		8		16		11		8		25		11		12		23		33		45		52

		2		1		12		20		20		16		10		11		17		14		24		29		44		53

		2		1		15		11		19		6		10		20		21		13		25		28		42		43

		2		1		13		16		15		6		8		16		23		15		21		26		41		52

		2		1		13		14		17		19		11		17		23		13		19		30		41		54

		2		1		14		14		19		11		11		13		17		14		15		27		36		50

		2		1		14		17		11		10		10		11		18		16		17		32		43		53

		2		1		11		12		10		12		12		14		17		13		19		39		37		46

		2		1		10		13		11		17		11		17		10		17		18		30		43		46

		2		1		11		10		18		13		12		17		20		20		21		30		33		44

		2		1		11		10		12		12		9		16		21		20		23		32		36		54

		2		1		8		12		12		11		12		15		21		19		17		27		46		55

		2		1		5		8		8		10		9		16		18		18		19		26		45		57

		2		1		15		8		8		11		12		13		20		17		31		28		47		58

		2		1		13		7		11		13		12		17		15		15		32		28		40		57

		2		1		9		9		13		13		14		13		13		21		31		33		46		48

		2		1		11		6		11		12		8		14		17		11		36		33		47		50

		2		1		6		9		12		9		11		14		20		11		21		27		42		51

		2		1		10		10		11		10		14		15		19		13		27		24		40		57

		2		1		15		13		11		14		10		20		14		12		30		26		37		52

		2		1		11		9		9		8		13		15		16		22		33		26		35		56

		2		1		8		9		12		12		12		15		19		21		18		29		39		50

		2		1		9		8		12		13		17		18		17		18		21		31		37		55

		2		1		18		11		11		10		10		14		11		14		30		34		29		39

		2		1		8		12		7		10		11		14		11		19		31		33		37		53

		2		1		7		8		8		12		10		11		14		17		27		24		42		51

		2		1		5		8		10		13		15		15		16		26		29		24		45		56

		2		1		8		9		11		10		10		17		19		20		27		26		45		54

		2		1		11		10		12		8		11		23		21		18		19		25		43		48

		2		1		15		10		10		8		10		20		13		19		18		29		32		47

		2		1		16		11		7		10		11		14		10		26		31		29		33		48

		2		1		11		9		11		9		14		13		7		11		30		23		34		52

		2		1		10		10		10		7		10		14		8		15		31		26		36		57

		2		1		11		11		12		12		8		14		7		20		35		27		43		66

		2		1		5		9		12		17		13		17		7		16		30		29		38		63

		2		1		6		11		9		17		14		12		15		26		36		33		36		44

		2		1		8		9		11		12		13		15		13		22		34		29		38		52

		2		1		6		10		10		13		12		13		13		20		18		31		28		43

		2		1		6		9		11		9		12		24		18		23		19		28		39		47

		2		1		12		11		7		9		16		11		17		17		25		31		42		41

		2		1		13		9		12		10		11		19		19		18		27		31		45		44

		2		1		12		10		12		11		19		13		17		15		27		32		34		46

		2		1		10		11		9		12		13		23		16		21		28		38		35		53

		2		1		7		5		11		13		12		11		16		17		29		36		39		55

		2		1		9		8		8		11		13		21		11		16		19		36		41		58

						8.9966666667		10.2833333333		11.6233333333		11.7366666667		13.8666666667		16.0566666667		17.5166666667		17.75		25.43		31.5		38.5866666667		56.0733333333

						3.0442646699		2.7740536165		2.8001652284		3.2075353725		4.1326931572		3.6475293634		4.3365587002		3.7417691164		4.9901340791		5.3164098833		5.436390041		7.4101951524

		DRY 3		0		9		11		11		24		7		9		8		9		13		5		9		15

		3		0		2		6		7		29		5		10		8		7		9		7		11		17

		3		0		8		9		7		10		9		8		8		7		8		8		14		12

		3		0		10		9		3		9		10		12		10		9		9		8		17		15

		3		0		6		10		6		6		8		9		6		8		6		8		12		12

		3		0		6		10		7		8		14		9		8		5		5		8		7		9

		3		0		7		8		5		9		11		6		10		7		8		8		11		9

		3		0		11		6		9		12		10		9		6		9		7		9		7		15

		3		0		6		10		9		9		7		6		4		8		9		10		9		13

		3		0		15		7		13		12		9		11		8		3		5		8		14		10

		3		0		12		7		11		9		4		10		6		9		9		5		10		10

		3		0		5		5		8		9		11		6		10		7		11		8		7		11

		3		0		8		9		9		6		11		5		5		6		9		5		10		13

		3		0		10		5		5		5		9		8		7		8		8		8		10		12

		3		0		8		8		7		10		7		8		9		8		13		6		12		13

		3		0		7		7		7		8		10		8		7		10		18		9		9		14

		3		0		7		7		9		10		5		10		9		7		13		8		11		17

		3		0		7		8		12		9		13		13		11		4		10		6		19		15

		3		0		7		10		11		12		8		5		9		11		10		7		11		13

		3		0		3		8		11		7		6		8		7		11		6		7		10		16

		3		0		8		6		9		8		8		10		8		10		7		5		10		12

		3		0		7		10		7		12		7		5		8		11		7		4		6		11

		3		0		12		7		5		8		6		8		10		9		8		6		8		16

		3		0		6		5		12		11		9		9		10		6		11		7		9		9

		3		0		9		6		6		6		8		7		8		5		10		7		11		14

		3		0		3		11		7		7		6		6		10		7		5		9		13		18

		3		0		7		7		8		6		6		8		7		7		9		9		17		12

		3		0		6		6		7		6		9		6		6		8		10		8		10		8

		3		0		6		7		6		9		12		6		8		6		7		6		19		9

		3		0		12		5		5		8		10		9		8		6		8		9		11		10

		3		0		9		10		4		10		10		11		4		9		6		6		13		10

		3		0		5		6		6		8		7		8		4		5		7		4		13		9

		3		0		7		5		5		11		8		11		3		6		4		7		18		10

		3		0		6		11		5		9		10		6		7		9		7		4		9		9

		3		0		7		9		9		8		6		8		7		9		8		9		8		10

		3		0		4		9		7		6		7		9		5		7		6		6		7		11

		3		0		8		8		4		5		6		6		7		5		9		9		12		10

		3		0		7		7		7		4		8		7		5		8		11		6		15		15

		3		0		11		8		5		8		7		6		7		11		9		8		10		12

		3		0		6		6		6		13		6		9		7		5		12		6		12		15

		3		0		10		8		8		4		5		11		7		5		9		6		18		12

		3		0		7		5		10		8		6		8		5		13		6		9		6		11

		3		0		11		7		5		4		8		7		9		8		7		6		9		10

		3		0		6		7		6		5		6		9		5		6		5		4		7		8

		3		0		11		9		6		8		8		7		5		4		5		4		8		7

		3		0		6		7		7		9		10		6		5		7		4		7		9		10

		3		0		4		9		7		9		5		6		6		6		7		7		5		9

		3		0		5		7		7		10		5		6		7		6		8		7		8		13

		3		0		3		11		5		8		9		5		6		5		7		6		8		10

		3		0		3		8		10		10		7		7		5		5		5		10		10		10

		3		0		7		6		5		12		11		6		4		6		8		7		12		12

		3		0		7		6		5		14		8		6		7		5		8		5		8		21

		3		0		6		10		8		9		6		5		7		6		9		4		11		4

		3		0		10		5		8		10		6		6		8		6		6		4		7		9

		3		0		5		6		5		12		7		6		7		7		6		6		7		5

		3		0		7		6		7		13		4		5		8		6		5		9		8		16

		3		0		3		9		6		11		9		6		8		6		7		12		7		12

		3		0		7		6		7		9		8		4		7		3		9		8		6		19

		3		0		6		4		6		6		5		8		8		5		7		5		6		16

		3		0		4		8		7		6		4		10		6		7		15		8		8		15

		3		0		11		7		6		6		7		6		12		8		11		8		13		16

		3		0		6		12		7		6		5		7		8		7		8		5		17		18

		3		0		7		7		4		7		6		8		10		4		8		7		7		12

		3		0		10		7		8		8		5		6		4		7		9		4		8		11

		3		0		7		8		7		8		4		5		6		8		10		4		8		10

		3		0		5		5		3		12		4		7		6		6		9		8		9		13

		3		0		4		9		6		6		4		5		7		4		5		7		9		12

		3		0		4		8		10		7		8		8		8		5		10		6		9		10

		3		0		5		7		5		6		8		8		7		4		10		7		11		10

		3		0		6		10		6		8		9		6		7		5		6		6		12		9

		3		0		8		8		9		12		5		6		8		13		6		5		11		10

		3		0		8		8		6		8		4		4		8		9		6		5		7		11

		3		0		5		4		4		12		5		10		10		9		5		7		9		11

		3		0		7		5		10		5		5		6		10		6		6		4		9		12

		3		0		7		8		6		7		5		7		7		8		6		7		11		19

		3		0		8		7		7		9		6		5		8		4		6		6		8		14

		3		0		5		10		4		9		8		8		5		11		8		10		8		19

		3		0		3		11		6		7		6		6		6		12		7		7		7		19

		3		0		7		8		6		8		6		5		7		8		9		6		9		17

		3		0		6		8		6		8		6		10		4		6		10		8		11		13

		3		0		2		8		5		6		9		5		5		10		11		4		7		16

		3		0		9		8		5		10		7		8		9		10		15		4		8		17

		3		0		9		7		6		11		5		8		8		8		18		9		7		13

		3		0		3		6		6		7		6		8		8		4		8		4		9		16

		3		0		7		6		4		9		5		6		11		10		10		9		10		13

		3		0		6		11		5		8		5		5		4		9		11		6		9		13

		3		0		7		11		5		6		6		6		8		4		5		11		10		9

		3		0		5		12		6		12		7		5		9		6		6		7		8		14

		3		0		7		5		4		6		7		9		7		6		11		5		9		8

		3		0		3		20		10		7		4		7		5		5		10		5		9		12

		3		0		8		12		7		9		9		9		5		4		6		4		16		9

		3		0		11		9		10		10		4		9		8		10		6		6		9		14

		3		0		10		10		5		12		5		8		8		7		7		7		7		10

		3		0		8		4		4		10		10		7		11		5		7		7		7		16

		3		0		6		5		6		11		7		6		11		7		6		10		10		11

		3		0		7		6		5		8		8		6		11		6		8		4		8		11

		3		0		6		8		4		7		6		7		4		5		8		5		9		10

		3		0		8		7		4		10		8		8		7		4		8		8		13		10

		3		0		10		6		5		12		7		6		9		5		9		5		10		17

		3		0		7		6		6		8		15		6		12		10		9		5		10		11

		3		0		13		10		6		7		7		9		6		8		10		7		8		19

		3		0		7		6		6		4		9		9		6		8		8		10		8		18

		3		0		11		8		7		4		5		10		10		5		8		12		7		15

		3		0		11		7		7		5		7		7		7		6		9		11		9		10

		3		0		5		7		5		7		5		7		8		6		9		11		8		12

		3		0		8		6		5		11		4		8		7		9		7		9		11		16

		3		0		10		3		9		5		7		11		7		9		9		7		9		24

		3		0		13		5		9		12		7		8		7		8		9		6		10		14

		3		0		5		10		7		6		8		5		9		7		7		4		7		16

		3		0		8		5		5		5		7		6		14		5		10		5		13		13

		3		0		9		5		4		7		12		5		9		2		9		10		8		16

		3		0		12		5		3		6		9		4		10		2		5		7		13		16

		3		0		11		5		3		7		6		4		4		2		8		11		7		15

		3		0		7		6		5		5		5		5		10		6		9		11		6		17

		3		0		7		10		6		7		6		6		6		5		6		10		8		14

		3		0		4		6		4		7		5		7		9		6		6		11		10		20

		3		0		4		6		6		5		7		10		6		2		8		3		9		18

		3		0		8		7		4		8		8		3		4		10		9		5		7		13

		3		0		5		7		5		2		4		7		6		11		7		3		10		15

		3		0		7		6		5		4		3		8		6		12		7		6		8		25

		3		0		6		6		5		8		6		7		10		5		7		10		8		16

		3		0		12		6		5		3		7		5		9		6		6		8		7		15

		3		0		7		7		5		4		6		7		6		8		7		12		8		14

		3		0		8		6		4		6		9		4		4		8		6		11		8		18

		3		0		7		8		6		8		8		7		5		4		9		10		13		17

		3		0		5		9		8		14		6		8		10		5		10		7		15		15

		3		0		3		7		9		14		7		4		7		4		8		6		7		13

		3		0		7		8		5		5		6		3		7		17		8		3		14		11

		3		0		4		8		5		6		11		4		10		12		7		3		10		18

		3		0		10		6		5		8		8		5		11		6		8		5		11		15

		3		0		11		5		3		5		11		8		9		6		6		8		9		16

		3		0		9		5		4		8		6		5		5		4		9		11		9		16

		3		0		6		7		3		7		9		4		6		3		7		2		9		13

		3		0		8		6		7		12		10		7		8		2		4		3		7		17

		3		0		7		5		5		14		4		11		7		5		8		3		12		18

		3		0		4		6		3		11		5		8		7		13		8		8		12		12

		3		0		5		9		7		7		7		8		6		9		6		7		6		17

		3		0		8		9		5		8		9		7		9		10		5		5		7		15

		3		0		6		6		3		6		5		8		5		6		11		4		5		11

		3		0		5		6		5		5		6		11		5		5		7		6		7		18

		3		0		7		8		2		9		4		7		4		4		5		8		7		15

		3		0		6		8		2		6		4		6		6		1		8		8		6		12

		3		0		11		6		5		5		3		7		5		6		6		7		9		15

		3		0		9		6		5		8		6		6		5		3		5		6		10		14

		3		0		9		7		5		10		7		7		5		3		11		6		9		12

		3		0		5		10		8		13		4		7		6		2		9		12		6		15

		3		0		2		6		8		14		10		7		9		5		12		6		12		14

		3		0		6		9		5		10		14		6		11		7		7		7		9		14

		3		0		4		8		5		5		8		8		4		6		7		5		13		14

		3		0		6		6		5		8		9		7		10		3		7		9		11		12

		3		0		9		6		4		5		4		8		9		4		10		8		14		9

		3		0		14		6		4		6		6		7		7		5		6		6		12		10

		3		0		13		9		4		13		6		6		8		6		6		7		10		11

		3		0		10		8		8		13		7		7		6		4		8		8		14		13

		3		0		10		8		5		10		6		6		8		5		5		7		9		14

		3		0		5		7		6		9		5		9		5		5		5		5		11		16

		3		0		9		7		8		6		9		9		5		11		7		8		10		16

		3		0		9		5		4		7		6		9		6		11		8		6		10		10

		3		0		7		5		3		10		9		9		3		8		9		4		16		19

		3		0		4		8		6		8		8		8		6		8		4		11		9		16

		3		0		12		9		5		7		7		7		4		6		5		6		12		12

		3		0		7		7		10		7		8		8		4		10		7		5		12		19

		3		0		12		6		5		8		5		8		5		3		6		8		9		14

		3		0		4		7		5		7		7		8		6		10		7		9		10		21

		3		0		10		6		7		10		8		9		5		6		6		10		15		12

		3		0		10		7		7		9		7		7		5		4		9		7		7		13

		3		0		4		10		7		9		8		7		7		4		7		11		7		14

		3		0		5		14		3		10		8		6		6		6		10		8		13		12

		3		0		4		7		3		8		10		5		6		14		10		8		17		12

		3		0		7		7		6		5		8		8		4		7		4		7		17		12

		3		0		9		5		3		4		8		6		5		7		4		6		8		14

		3		0		9		7		5		3		9		4		7		9		6		4		10		10

		3		0		8		6		7		10		8		6		4		3		5		5		13		11

		3		0		6		6		4		5		9		5		5		4		3		7		14		13

		3		0		10		11		3		10		7		6		5		9		6		7		11		13

		3		0		8		10		5		9		7		8		6		4		5		7		13		16

		3		0		6		10		6		10		10		9		10		11		5		6		9		16

		3		0		5		4		8		8		10		12		8		8		10		8		7		18

		3		0		5		8		5		10		9		9		11		9		9		6		8		19

		3		0		4		10		7		8		10		9		8		5		9		12		10		11

		3		0		13		9		6		8		9		5		6		5		6		7		11		16

		3		0		10		16		6		7		9		7		9		11		7		6		14		12

		3		0		17		3		6		9		9		6		10		16		5		9		16		16

		3		0		5		7		5		7		7		8		11		9		6		7		9		13

		3		0		7		10		6		11		12		5		7		9		7		7		10		12

		3		0		6		9		5		10		10		5		7		11		6		6		13		12

		3		0		9		11		4		8		10		8		6		7		7		5		7		15

		3		0		5		6		6		8		5		4		9		7		7		6		14		11

		3		0		9		10		3		12		6		5		7		7		5		9		6		10

		3		0		7		9		6		5		6		6		9		7		4		11		12		18

		3		0		6		11		6		4		6		5		10		10		7		10		11		11

		3		0		9		7		5		5		9		4		12		7		5		9		7		11

		3		0		11		7		9		5		7		6		15		5		4		8		5		9

		3		0		4		11		7		8		6		8		8		6		7		7		12		16

		3		0		11		5		5		6		8		7		7		7		9		8		7		18

		3		0		8		5		7		6		6		10		5		7		6		7		9		14

		3		0		4		6		6		7		7		8		9		15		5		7		9		21

		3		0		9		7		7		11		10		7		13		9		10		9		9		15

		3		0		6		6		5		6		11		8		9		7		7		11		7		11

		3		0		12		7		8		4		13		6		11		9		6		8		10		16

		3		0		7		10		8		10		9		9		11		9		7		5		8		18

		3		0		5		9		5		8		11		11		4		9		9		7		7		12

		3		0		5		6		8		7		14		5		8		7		8		7		8		16

		3		0		4		6		7		7		8		7		6		6		5		8		10		14

		3		0		4		4		5		4		7		10		8		4		4		9		10		12

		3		0		7		4		6		3		9		12		7		4		6		7		10		16

		3		0		7		9		7		5		10		6		7		4		7		11		7		18

		3		0		8		8		5		4		9		11		6		7		8		10		11		19

		3		0		6		6		5		6		5		7		9		6		9		8		9		11

		3		0		10		9		5		8		6		6		10		11		4		6		7		10

		3		0		7		4		4		8		3		4		11		10		6		9		11		16

		3		0		7		6		4		10		3		10		11		8		5		9		8		16

		3		0		3		7		7		6		6		7		7		10		7		9		8		15

		3		0		3		6		8		7		6		7		6		9		9		8		7		16

		3		0		4		3		7		6		11		6		7		7		7		9		9		17

		3		0		8		3		7		3		6		8		5		5		8		10		10		15

		3		0		4		6		6		4		11		5		7		9		5		8		10		12

		3		0		6		6		5		6		5		8		8		7		7		7		11		15

		3		0		4		7		13		6		2		7		9		4		8		7		12		14

		3		0		5		6		5		5		9		6		6		8		5		5		10		12

		3		0		8		6		9		7		7		5		8		3		6		6		11		12

		3		0		6		7		9		7		6		4		9		4		6		5		13		13

		3		0		6		7		6		8		6		8		8		7		6		7		9		14

		3		0		7		6		8		8		6		6		8		5		7		7		7		14

		3		0		11		4		5		5		12		5		7		8		5		4		12		13

		3		0		7		3		8		6		8		9		5		7		9		6		9		11

		3		0		7		6		10		8		7		6		8		3		8		4		13		14

		3		0		6		5		8		9		4		6		4		4		10		4		11		12

		3		0		6		4		8		7		6		9		10		8		11		3		7		15

		3		0		8		7		8		10		5		11		8		5		9		5		9		17

		3		0		6		5		6		12		4		5		5		11		9		7		8		19

		3		0		7		3		11		10		4		8		8		3		8		8		13		14

		3		0		5		4		6		6		5		7		5		7		7		8		7		12

		3		0		3		4		9		6		8		7		12		8		6		7		8		13

		3		0		7		3		6		5		9		8		4		7		5		6		8		12

		3		0		4		3		6		4		8		8		7		6		3		6		7		14

		3		0		7		4		8		2		7		6		4		5		4		12		7		11

		3		0		9		5		7		4		5		6		8		9		7		11		8		13

		3		0		4		6		7		4		8		8		6		7		11		11		9		11

		3		0		6		10		4		9		8		11		8		8		13		10		11		15

		3		0		8		6		8		12		7		6		9		10		12		9		10		12

		3		0		8		5		8		6		8		7		5		5		10		6		9		13

		3		0		6		9		11		7		8		8		4		4		7		8		8		14

		3		0		7		4		8		7		4		11		7		9		8		5		8		15

		3		0		7		4		9		8		11		8		6		7		12		6		9		13

		3		0		3		4		9		6		10		7		5		6		13		4		11		10

		3		0		7		4		8		6		5		8		7		7		7		8		10		15

		3		0		6		7		10		11		7		5		8		8		8		6		10		13

		3		0		5		5		9		7		9		7		7		7		5		9		7		12

		3		0		10		3		9		9		7		5		8		6		6		6		9		12

		3		0		6		8		7		8		6		7		15		5		4		4		12		13

		3		0		8		8		5		5		8		6		10		4		7		7		11		12

		3		0		6		6		8		4		6		7		5		11		13		5		11		12

		3		0		5		8		8		3		7		7		4		12		10		5		8		12

		3		0		7		3		10		2		7		6		8		10		6		10		14		13

		3		0		5		5		8		3		10		6		5		7		7		7		14		15

		3		0		6		4		6		5		11		8		6		9		5		5		12		11

		3		0		7		4		8		3		9		9		6		10		3		5		9		14

		3		0		9		4		9		4		9		6		4		4		5		4		8		21

		3		0		6		6		7		4		8		7		10		7		7		7		9		16

		3		0		6		7		10		4		9		8		9		6		9		6		13		13

		3		0		4		10		7		5		8		9		6		5		8		6		17		16

		3		0		5		9		9		10		9		9		5		3		7		7		12		16

		3		0		3		5		7		4		10		7		4		4		8		11		12		13

		3		0		7		4		9		9		11		10		9		5		6		8		12		12

		3		0		5		6		5		8		8		9		4		9		5		8		9		17

		3		0		11		6		9		7		7		5		9		7		10		8		8		19

		3		0		6		5		8		6		6		7		9		5		11		7		8		10

		3		0		7		7		10		5		9		5		9		9		12		9		7		9

		3		0		5		5		6		4		7		10		6		8		6		11		9		9

		3		0		7		8		10		5		10		9		9		4		7		9		11		7

		3		0		6		9		10		8		7		8		7		7		8		6		7		7

		3		0		3		6		7		8		9		5		9		8		9		8		12		8

		3		0		5		6		8		4		7		9		6		5		10		9		11		11

		3		0		4		5		9		3		5		7		4		3		4		5		9		10

		3		0		5		9		7		4		12		5		3		2		9		8		7		10

		3		0		9		8		6		6		9		9		5		9		8		8		7		10

		3		0		6		7		9		8		10		10		8		5		7		7		11		12

		3		0		8		4		8		6		7		7		6		4		6		5		10		13

		3		0		6		5		7		5		6		10		6		3		6		5		12		15

		3		0		7		7		6		13		6		5		9		6		7		10		10		12

		3		0		7		8		6		12		5		5		9		5		5		12		11		9

		3		0		7		7		9		8		10		8		8		9		6		11		15		15

		3		0		3		7		6		4		9		6		6		4		6		10		9		11

		3		0		6		5		11		4		6		6		6		3		7		10		9		18

		3		0		5		5		7		4		7		7		8		7		9		7		12		19

		3		0		5		7		11		8		8		7		5		8		8		4		13		16

		3		0		9		4		11		6		6		5		5		8		5		6		10		13

		3		0		6		6		10		7		6		7		9		7		13		5		10		16

		3		0		5		7		9		11		8		8		11		6		12		4		7		13

		3		0		4		8		6		9		5		8		7		5		10		7		10		12

		3		0		6		5		10		10		5		10		7		7		9		10		12		14

		3		0		4		6		8		4		5		6		5		6		7		12		10		15

		3		0		4		5		10		4		7		6		5		5		5		12		10		15

		3		0		5		7		6		8		16		10		8		7		8		10		17		11

		3		0		4		3		5		9		10		7		5		4		13		4		10		13

		3		0		9		7		3		6		10		6		7		5		14		5		12		11

		3		0		6		9		8		4		7		9		10		9		10		5		14		14

		3		0		11		6		12		8		9		7		9		7		9		7		9		7

		3		0		4		6		6		10		4		8		7		5		7		9		6		9

						6.9266666667		6.98		6.5866666667		7.67		7.3966666667		7.19		7.24		6.7933333333		7.6666666667		7.1366666667		9.91		13.4266666667

						2.5197458774		2.2397145064		2.1238781549		3.0526757822		2.2854759292		1.8435188833		2.188996502		2.5948151716		2.3961135385		2.1925662387		2.7017707559		3.1809354058

		WET 3		1		11		7		4		10		11		12		14		13		22		26		37		39

		3		1		14		10		8		12		13		20		12		12		25		24		33		44

		3		1		13		7		6		5		18		11		11		11		21		25		45		51

		3		1		8		8		8		7		9		13		12		16		20		26		42		45

		3		1		10		8		8		8		10		14		9		13		18		26		34		45

		3		1		9		7		10		10		14		10		9		16		26		26		36		51

		3		1		8		8		11		6		10		14		15		11		25		31		32		55

		3		1		4		9		10		5		13		8		14		16		29		30		40		52

		3		1		7		9		13		4		9		11		11		17		27		25		35		54

		3		1		5		9		15		6		7		10		10		16		26		35		37		47

		3		1		12		10		15		9		9		11		13		11		21		31		38		47

		3		1		15		10		12		15		8		15		11		11		25		20		43		49

		3		1		11		13		9		13		10		8		10		18		21		21		32		55

		3		1		8		10		10		9		12		12		12		14		23		28		29		50

		3		1		11		8		8		18		14		13		12		10		20		29		33		45

		3		1		14		10		5		12		16		16		15		10		22		26		36		44

		3		1		6		13		6		10		14		18		11		15		21		30		30		52

		3		1		6		6		10		10		13		15		8		14		20		22		35		52

		3		1		6		4		9		7		19		13		9		13		19		24		37		49

		3		1		5		9		11		8		12		20		10		9		14		28		38		49

		3		1		14		7		9		12		14		18		17		12		20		31		32		59

		3		1		13		7		8		11		13		14		14		14		17		24		41		43

		3		1		13		13		6		11		12		13		12		10		16		28		40		56

		3		1		5		11		10		15		15		18		12		15		16		27		33		41

		3		1		8		8		7		8		11		12		12		16		17		31		32		45

		3		1		12		12		8		8		16		10		13		17		22		28		39		55

		3		1		4		8		6		6		11		8		17		13		24		30		41		50

		3		1		6		9		14		7		8		8		15		21		21		23		37		50

		3		1		10		12		10		10		8		8		12		16		24		32		32		47

		3		1		6		13		10		10		8		10		13		18		26		28		47		49

		3		1		11		11		10		12		12		9		15		17		36		36		44		48

		3		1		13		8		8		8		10		7		12		19		27		28		38		48

		3		1		12		7		10		10		5		10		18		19		32		29		44		15

		3		1		10		14		15		12		10		12		21		21		22		30		36		49

		3		1		8		10		6		8		9		8		15		17		24		34		40		56

		3		1		10		9		6		10		10		7		12		19		23		28		34		48

		3		1		5		9		7		12		14		13		11		13		21		26		38		49

		3		1		5		9		8		10		12		16		15		12		18		26		32		50

		3		1		5		5		9		8		13		13		16		15		20		25		40		55

		3		1		7		6		11		8		12		14		19		18		19		38		31		58

		3		1		13		6		10		14		14		18		14		14		19		35		36		58

		3		1		10		4		9		14		13		10		17		19		19		29		32		49

		3		1		8		8		7		11		12		12		21		16		20		31		30		50

		3		1		13		7		7		10		10		9		13		14		25		38		40		47

		3		1		8		9		7		10		12		13		9		17		26		38		36		44

		3		1		11		10		6		8		10		10		12		19		22		26		43		47

		3		1		5		10		15		15		12		10		24		13		26		22		34		45

		3		1		6		10		8		10		9		9		20		17		24		24		35		54

		3		1		8		8		9		11		9		10		18		14		32		27		41		40

		3		1		10		8		8		10		9		11		18		13		23		42		41		41

		3		1		11		7		9		10		9		11		13		12		26		36		39		44

		3		1		17		6		8		8		12		10		13		13		19		30		38		46

		3		1		9		12		10		8		11		12		12		18		20		29		35		45

		3		1		14		9		6		11		11		10		17		11		22		32		36		41

		3		1		8		8		9		11		11		12		17		16		22		35		34		50

		3		1		11		8		9		10		10		14		13		15		24		28		37		52

		3		1		8		6		15		7		9		15		12		15		20		21		32		57

		3		1		5		7		9		10		10		13		17		15		19		21		40		59

		3		1		7		6		10		9		14		10		23		12		17		26		38		52

		3		1		11		5		12		12		22		24		14		18		20		33		28		40

		3		1		11		5		9		13		15		15		10		17		17		34		23		43

		3		1		9		7		9		11		14		15		13		16		18		34		24		44

		3		1		7		6		7		13		15		16		12		12		20		32		29		57

		3		1		15		7		11		11		12		13		10		19		17		37		31		57

		3		1		9		7		9		6		12		8		17		12		15		32		40		44

		3		1		7		6		10		7		7		10		12		13		20		25		39		48

		3		1		8		5		11		9		14		14		14		10		22		23		40		49

		3		1		7		9		11		10		11		10		12		15		21		20		39		50

		3		1		5		10		13		10		8		10		13		14		26		27		37		50

		3		1		7		6		11		12		12		12		15		15		16		27		37		47

		3		1		11		7		7		9		9		9		15		12		32		27		38		48

		3		1		12		7		9		8		10		10		13		13		19		31		34		49

		3		1		6		8		8		9		10		11		14		12		21		27		35		51

		3		1		7		9		9		10		10		11		14		13		20		29		30		55

		3		1		10		7		14		8		9		10		16		17		19		30		33		55

		3		1		7		7		10		11		8		12		11		18		16		24		28		56

		3		1		9		7		11		6		11		9		13		18		21		21		34		41

		3		1		8		7		6		9		16		13		10		16		21		20		30		46

		3		1		5		7		14		12		14		13		9		17		21		23		24		47

		3		1		10		6		11		9		12		14		14		18		18		22		27		44

		3		1		12		8		9		7		12		14		14		19		17		28		32		53

		3		1		12		6		8		9		15		14		13		24		17		34		27		49

		3		1		12		5		5		8		10		13		11		16		19		30		36		55

		3		1		6		6		9		9		12		8		16		20		18		28		35		46

		3		1		9		13		7		10		7		10		13		20		17		29		32		50

		3		1		7		10		14		8		11		10		14		16		20		22		32		51

		3		1		10		9		10		9		10		10		19		23		25		22		33		59

		3		1		6		8		11		9		10		10		14		10		30		19		38		59

		3		1		7		7		11		9		12		10		15		11		32		22		32		46

		3		1		5		8		14		12		7		13		11		13		25		18		38		54

		3		1		9		13		19		9		9		9		13		12		25		28		34		57

		3		1		13		5		18		9		8		10		13		12		25		30		39		53

		3		1		11		6		9		9		7		10		17		12		34		29		39		43

		3		1		8		8		9		10		10		10		19		15		26		26		29		47

		3		1		11		10		8		9		12		8		18		13		21		28		36		45

		3		1		12		7		9		7		8		7		17		18		24		26		35		46

		3		1		6		7		5		6		14		13		10		17		22		24		36		44

		3		1		8		7		6		9		12		13		11		15		21		20		26		41

		3		1		8		13		17		13		12		13		9		13		20		17		27		46

		3		1		5		6		9		9		12		13		11		13		17		20		26		44

		3		1		13		14		6		17		11		10		12		20		19		16		35		30

		3		1		5		9		6		9		14		12		11		15		19		23		33		38

		3		1		14		4		7		11		15		15		14		18		19		20		39		41

		3		1		11		11		8		7		15		11		14		16		16		17		47		43

		3		1		10		7		11		10		15		16		11		17		17		21		36		49

		3		1		7		9		8		11		18		13		13		19		17		19		27		45

		3		1		13		7		7		10		20		18		15		23		16		30		37		44

		3		1		13		7		4		11		18		14		21		12		18		29		23		42

		3		1		9		6		10		14		12		11		12		14		18		29		37		37

		3		1		9		11		9		14		8		10		5		19		17		21		21		36

		3		1		10		7		11		13		8		11		9		15		17		17		31		35

		3		1		9		9		6		11		10		15		11		11		15		21		30		42

		3		1		9		9		6		10		9		10		9		15		14		24		30		45

		3		1		6		8		9		10		12		7		14		13		19		18		37		42

		3		1		15		7		9		17		12		17		12		17		20		19		36		42

		3		1		4		7		9		12		10		19		10		15		17		24		30		43

		3		1		9		7		15		14		12		14		12		10		19		25		43		39

		3		1		12		6		12		10		17		13		17		11		23		20		28		30

		3		1		11		8		11		8		7		12		15		11		17		23		32		36

		3		1		6		12		9		14		10		12		16		13		18		26		23		35

		3		1		10		10		7		13		12		13		14		10		23		23		32		27

		3		1		9		4		9		12		11		14		15		17		23		20		37		22

		3		1		7		5		9		11		10		15		12		15		21		24		36		40

		3		1		5		5		6		11		8		13		15		11		21		22		39		44

		3		1		11		9		13		12		11		14		10		11		26		25		24		45

		3		1		7		6		10		12		8		16		10		12		28		23		38		35

		3		1		14		9		8		9		7		14		13		12		24		28		35		39

		3		1		6		11		11		10		7		14		7		14		18		25		26		49

		3		1		9		7		10		8		14		11		9		17		21		24		36		32

		3		1		8		4		8		6		10		14		10		18		25		26		29		40

		3		1		12		6		7		11		13		11		15		13		13		18		35		42

		3		1		8		9		10		11		10		13		5		15		15		22		30		46

		3		1		10		10		11		10		12		12		11		10		17		23		34		45

		3		1		6		7		12		10		9		11		10		13		20		22		35		45

		3		1		19		8		11		11		8		14		13		12		19		25		27		47

		3		1		6		10		11		13		15		9		10		13		17		26		25		49

		3		1		10		9		14		11		15		12		9		14		20		27		35		49

		3		1		9		5		11		12		12		9		15		15		19		23		32		35

		3		1		6		4		15		10		12		11		10		10		17		23		30		36

		3		1		5		4		12		12		10		10		8		8		20		28		29		36

		3		1		8		7		13		7		10		12		17		13		20		26		36		27

		3		1		5		4		11		11		9		9		8		13		16		28		39		29

		3		1		10		5		9		13		13		9		13		16		18		28		38		19

		3		1		8		5		12		15		10		10		10		14		24		24		30		44

		3		1		18		7		10		17		10		16		13		14		20		29		27		49

		3		1		12		6		10		14		9		11		17		14		19		25		29		37

		3		1		14		7		8		9		10		12		9		16		19		27		28		39

		3		1		6		6		7		10		8		10		11		14		20		26		32		48

		3		1		6		5		9		10		9		15		12		12		16		22		31		52

		3		1		5		7		11		9		17		14		10		19		15		19		32		39

		3		1		8		11		7		10		14		15		12		30		20		22		28		49

		3		1		11		6		10		9		23		15		9		17		18		29		34		51

		3		1		9		12		6		9		10		11		13		14		21		25		31		46

		3		1		9		5		10		7		10		11		10		16		15		29		32		44

		3		1		13		10		9		9		11		7		11		12		15		27		32		47

		3		1		9		10		10		10		9		10		11		17		18		25		30		46

		3		1		7		8		8		7		12		13		15		14		17		24		31		48

		3		1		8		6		10		6		10		14		13		19		19		25		38		49

		3		1		7		5		7		10		10		13		14		9		16		25		38		47

		3		1		7		4		6		12		7		11		10		8		17		23		36		49

		3		1		6		12		10		6		12		12		9		10		23		28		27		43

		3		1		11		7		5		7		8		14		12		8		22		28		31		51

		3		1		8		8		5		7		9		13		11		14		20		27		36		47

		3		1		11		6		7		8		12		16		12		11		16		28		29		46

		3		1		9		8		7		10		13		16		16		12		18		26		31		48

		3		1		11		7		12		9		11		14		10		14		20		20		33		47

		3		1		17		10		7		11		16		13		12		10		20		23		30		52

		3		1		9		6		10		8		16		8		10		13		19		30		47		58

		3		1		13		9		8		9		15		11		11		13		16		24		29		51

		3		1		11		7		6		6		13		15		12		21		19		28		31		39

		3		1		6		8		7		4		10		14		12		24		14		22		36		49

		3		1		10		7		9		11		13		13		10		15		17		30		34		52

		3		1		6		8		8		14		10		11		14		11		24		27		40		58

		3		1		14		7		14		12		8		18		12		15		20		26		30		49

		3		1		5		5		12		15		11		8		14		14		19		25		39		55

		3		1		10		7		10		10		13		14		13		16		30		24		37		52

		3		1		7		11		8		8		7		15		11		12		16		26		33		55

		3		1		13		8		9		8		10		14		11		15		17		23		33		45

		3		1		8		6		10		9		10		13		13		11		17		19		28		42

		3		1		7		9		7		5		8		10		16		9		22		32		26		37

		3		1		7		8		13		7		8		12		17		10		25		25		36		35

		3		1		9		9		8		11		8		14		18		13		19		30		25		42

		3		1		4		6		10		11		10		9		19		14		18		29		30		39

		3		1		10		6		8		8		12		14		16		14		21		28		29		48

		3		1		10		6		7		13		10		10		11		12		22		23		36		47

		3		1		13		9		11		14		9		9		17		11		21		21		35		49

		3		1		7		9		13		14		12		12		16		15		22		18		36		49

		3		1		8		5		9		10		17		7		12		11		21		21		31		32

		3		1		9		7		12		12		16		9		13		14		20		18		30		47

		3		1		12		8		10		8		11		9		10		17		15		16		31		43

		3		1		5		11		6		9		17		11		11		18		15		26		40		37

		3		1		13		8		10		8		14		6		12		12		18		31		43		39

		3		1		7		6		7		6		13		9		14		13		14		31		23		48

		3		1		17		9		7		9		12		11		10		14		15		29		32		41

		3		1		8		9		5		9		9		7		15		10		17		20		30		43

		3		1		17		11		6		10		7		11		10		12		16		20		43		43

		3		1		8		9		10		11		9		10		16		9		16		18		28		44

		3		1		10		10		9		8		9		12		15		10		15		20		40		46

		3		1		6		9		11		7		10		10		15		9		18		15		27		51

		3		1		8		9		12		11		12		15		20		8		16		16		30		51

		3		1		5		4		9		12		13		13		11		15		20		26		47		59

		3		1		7		5		8		11		12		12		17		19		22		26		46		43

		3		1		8		13		5		6		9		18		12		17		25		23		36		44

		3		1		7		15		12		6		10		12		9		21		17		27		41		47

		3		1		7		13		7		10		10		9		12		20		16		24		43		57

		3		1		7		13		6		10		10		10		17		13		26		28		37		59

		3		1		9		14		9		7		16		13		15		14		25		24		39		56

		3		1		5		7		8		4		12		11		14		17		15		21		41		48

		3		1		17		8		8		10		17		8		9		16		20		21		42		50

		3		1		7		10		12		8		12		10		12		15		21		22		42		47

		3		1		5		7		8		12		13		10		14		11		17		20		27		55

		3		1		7		9		12		9		15		11		19		12		18		23		30		52

		3		1		8		7		12		11		12		13		14		16		20		23		39		52

		3		1		6		8		17		9		9		11		14		12		19		26		35		52

		3		1		5		10		17		4		11		12		11		19		19		24		31		50

		3		1		7		9		11		10		9		15		11		15		20		28		36		55

		3		1		8		11		7		7		8		12		13		13		21		31		36		46

		3		1		4		9		13		6		10		14		11		13		17		34		34		45

		3		1		14		6		10		7		8		12		12		14		19		27		32		50

		3		1		6		10		10		8		15		11		9		12		23		28		28		53

		3		1		12		6		9		11		11		13		15		9		25		27		29		41

		3		1		11		9		8		21		10		12		13		8		27		25		27		44

		3		1		10		6		10		10		10		12		11		6		26		24		30		46

		3		1		7		8		9		9		9		13		14		14		17		26		40		46

		3		1		6		7		7		12		9		10		12		13		32		20		36		45

		3		1		8		6		9		8		15		15		10		13		19		24		35		47

		3		1		8		8		9		10		12		14		9		14		18		28		36		47

		3		1		4		7		11		7		16		10		15		12		17		25		29		44

		3		1		9		6		12		11		17		13		12		11		19		24		30		45

		3		1		8		9		10		12		15		10		9		13		15		19		31		49

		3		1		6		8		11		12		10		12		12		15		25		26		38		54

		3		1		10		6		13		14		11		11		18		19		25		24		28		46

		3		1		9		8		11		11		15		18		10		12		31		21		31		41

		3		1		8		9		7		10		11		18		12		11		18		20		31		44

		3		1		7		8		7		8		11		11		9		15		19		23		42		58

		3		1		6		8		7		6		21		9		8		17		20		21		35		57

		3		1		10		11		9		8		7		15		5		16		21		22		37		53

		3		1		11		8		8		15		7		14		14		19		23		19		27		40

		3		1		6		6		8		11		11		9		11		18		27		27		38		46

		3		1		4		6		7		10		12		11		11		12		29		23		26		48

		3		1		7		8		10		9		13		8		15		16		31		28		39		39

		3		1		7		7		12		8		9		10		13		15		30		26		39		44

		3		1		7		7		11		9		9		10		13		19		36		24		33		41

		3		1		19		8		11		8		11		8		11		17		19		27		32		46

		3		1		7		7		11		8		16		14		13		16		20		28		34		39

		3		1		6		6		12		7		14		10		12		12		21		29		28		42

		3		1		10		9		10		12		13		7		10		19		18		31		36		42

		3		1		11		9		9		12		16		10		10		11		17		30		31		48

		3		1		7		6		12		12		9		16		12		10		15		27		36		49

		3		1		5		9		10		4		11		10		11		12		14		29		36		56

		3		1		5		10		8		7		9		9		9		21		20		21		35		58

		3		1		9		7		7		12		10		14		15		18		20		17		37		49

		3		1		7		8		10		14		13		11		12		17		20		18		39		43

		3		1		10		8		13		10		9		13		12		19		18		20		33		54

		3		1		7		7		11		8		9		11		18		20		20		24		39		54

		3		1		6		5		11		6		10		14		23		21		21		23		36		52

		3		1		10		12		8		8		8		14		20		23		18		21		36		52

		3		1		6		13		6		14		9		17		17		13		17		21		33		59

		3		1		8		18		8		8		7		16		12		11		16		17		28		48

		3		1		7		9		10		10		10		15		10		8		13		16		36		47

		3		1		10		10		8		14		8		15		17		13		15		18		26		43

		3		1		9		10		9		10		7		10		14		11		16		18		27		44

		3		1		10		8		9		8		9		9		11		12		17		21		27		44

		3		1		6		11		10		12		7		15		12		19		20		24		31		54

		3		1		6		7		10		8		8		10		13		20		22		26		35		52

		3		1		10		7		7		9		14		14		23		23		25		29		29		50

		3		1		7		8		7		7		12		11		18		21		19		27		31		53

		3		1		9		7		8		9		10		14		16		17		18		23		24		51

		3		1		8		7		10		10		12		12		12		16		14		23		33		44

		3		1		8		5		10		10		11		10		12		14		17		20		33		43

		3		1		13		6		14		9		8		10		17		13		15		19		29		51

		3		1		7		9		7		11		14		13		11		9		17		25		26		57

		3		1		8		8		8		7		9		16		16		9		19		27		31		61

		3		1		5		10		8		10		10		12		14		20		19		30		32		57

		3		1		7		5		9		11		8		12		10		18		18		31		32		58

		3		1		10		7		10		10		7		11		17		17		17		34		36		60

		3		1		8		5		6		7		8		13		9		16		22		29		30		51

		3		1		8		7		6		7		7		8		15		14		23		31		30		57

		3		1		8		14		7		12		10		11		12		19		27		28		38		47

		3		1		11		13		6		15		16		9		13		16		26		29		41		43

		3		1		6		8		6		9		16		11		19		10		20		26		33		49

		3		1		6		13		8		10		8		12		16		11		14		28		39		52

		3		1		4		8		6		10		10		14		14		17		13		34		36		57

		3		1		10		6		8		9		8		12		10		9		18		29		26		57

		3		1		7		8		11		8		11		15		12		11		17		26		28		52

		3		1		5		9		10		7		13		13		17		10		16		30		31		58

		3		1		6		5		9		6		9		11		20		9		20		27		35		52

		3		1		11		10		7		7		9		10		15		7		20		27		33		52

		3		1		8		6		7		11		13		15		15		13		20		29		30		41

		3		1		5		8		10		10		11		12		14		14		17		26		30		44

		3		1		6		5		11		10		13		10		13		16		19		22		36		55

		3		1		9		9		10		9		9		10		14		15		13		36		33		56

		3		1		7		7		6		11		7		13		14		16		12		29		32		56

		3		1		12		5		7		10		5		9		11		9		17		27		24		46

		3		1		6		7		9		7		5		14		16		16		22		28		39		47

		3		1		10		6		7		9		6		11		24		9		23		28		35		51

		3		1		4		8		9		8		7		11		20		15		25		26		32		53

		3		1		13		8		10		7		11		11		18		17		20		30		37		50

		3		1		5		11		7		7		6		9		18		11		17		31		31		50

		3		1		7		8		10		18		11		17		21		8		19		33		41		47

						8.7233333333		8.04		9.3066666667		9.7833333333		11.13		12.0133333333		13.2266666667		14.42		20.2433333333		25.6533333333		33.8466666667		47.1666666667

						3.001692202		2.3186895157		2.5246521444		2.5985052731		2.9770190024		2.7248065604		3.2809303409		3.547612132		4.2075090807		4.6445374347		5.048575635		6.9762297478

		DRY 4		0		6		13		10		10		9		12		6		10		5		11		14		8

		4		0		5		7		5		10		9		8		6		7		7		13		8		11

		4		0		9		9		5		9		7		8		5		8		10		6		10		9

		4		0		8		5		5		15		13		7		4		6		6		8		8		11

		4		0		5		7		1		9		8		8		8		7		4		7		7		9

		4		0		8		8		9		12		9		9		9		8		7		7		7		10

		4		0		10		8		5		8		9		8		8		12		9		7		10		11

		4		0		5		6		9		9		8		4		7		7		13		9		11		13

		4		0		9		10		7		6		7		10		8		3		10		6		9		8

		4		0		6		8		10		4		7		8		15		6		14		6		8		11

		4		0		6		6		11		5		9		10		13		8		7		9		7		14

		4		0		9		4		13		13		6		12		4		3		10		8		13		11

		4		0		5		10		9		10		3		5		8		4		8		5		7		11

		4		0		10		10		5		10		9		6		9		4		6		6		8		9

		4		0		5		5		10		10		7		5		9		8		7		6		10		11

		4		0		7		8		10		8		8		5		6		3		6		7		8		8

		4		0		8		7		7		7		6		4		4		4		5		7		5		10

		4		0		5		10		5		6		8		5		7		5		11		8		7		7

		4		0		9		7		6		6		6		4		7		9		8		8		6		13

		4		0		7		9		7		6		8		7		7		10		7		9		9		17

		4		0		7		7		7		10		6		7		7		7		5		10		8		8

		4		0		9		6		8		10		5		10		8		5		5		5		7		13

		4		0		4		8		4		12		10		8		8		3		5		4		9		12

		4		0		11		5		5		13		7		7		7		6		7		9		7		11

		4		0		6		6		4		11		7		8		6		6		9		10		7		11

		4		0		5		7		6		10		6		5		6		8		6		6		10		7

		4		0		7		5		8		6		9		5		10		3		6		5		8		11

		4		0		5		6		5		7		6		7		13		2		9		6		7		9

		4		0		7		6		5		6		6		7		8		7		8		7		11		9

		4		0		8		10		7		5		6		7		9		7		9		9		12		13

		4		0		6		6		10		8		4		6		10		11		5		8		9		14

		4		0		3		6		13		8		8		7		9		5		8		7		7		10

		4		0		6		5		11		7		9		7		13		5		9		8		9		8

		4		0		6		6		8		11		8		7		6		6		8		4		6		11

		4		0		4		6		8		5		9		5		7		4		10		9		12		10

		4		0		6		4		7		11		7		8		8		7		9		8		9		10

		4		0		6		5		4		10		8		8		7		4		14		5		9		16

		4		0		6		5		5		8		9		5		8		5		4		9		9		10

		4		0		6		7		8		7		10		10		5		4		6		6		16		11

		4		0		8		6		7		7		9		7		7		5		6		13		16		16

		4		0		7		7		6		6		8		11		6		5		5		10		16		18

		4		0		10		8		6		5		8		8		6		7		7		6		16		19

		4		0		5		9		7		8		5		7		7		7		6		7		8		10

		4		0		7		8		6		8		4		5		9		4		11		4		11		14

		4		0		8		8		5		10		11		5		7		4		10		6		12		14

		4		0		9		5		9		10		5		9		6		5		9		6		10		13

		4		0		5		8		8		9		6		6		10		4		8		5		7		14

		4		0		10		6		10		4		7		7		10		6		7		8		8		15

		4		0		6		10		7		5		8		6		6		4		6		9		11		15

		4		0		10		7		7		7		11		12		13		6		6		8		13		18

		4		0		6		8		8		6		7		5		11		6		6		9		8		22

		4		0		7		5		7		6		6		6		11		4		9		7		7		15

		4		0		5		6		9		10		8		7		11		6		11		6		8		15

		4		0		5		7		12		12		6		8		8		8		6		5		10		15

		4		0		11		4		6		13		11		9		13		4		8		5		10		15

		4		0		8		5		5		12		8		8		11		10		5		6		11		11

		4		0		6		6		7		9		4		7		6		6		8		9		7		17

		4		0		12		5		8		5		4		10		8		7		10		5		9		14

		4		0		9		7		3		10		4		10		13		9		6		12		12		15

		4		0		7		6		4		13		8		5		9		9		6		13		10		20

		4		0		5		8		7		7		6		9		6		6		7		9		11		18

		4		0		5		8		4		7		5		8		5		5		8		5		20		16

		4		0		8		7		7		10		7		10		7		4		9		6		11		18

		4		0		5		9		7		12		7		7		6		9		6		6		13		14

		4		0		8		8		8		7		8		7		13		7		7		7		9		20

		4		0		6		8		7		9		8		10		1		7		13		8		8		19

		4		0		5		9		7		8		7		8		11		7		8		6		8		4

		4		0		6		5		7		6		8		8		8		7		7		5		12		10

		4		0		8		8		6		6		10		9		7		6		8		6		14		10

		4		0		7		6		6		7		13		5		11		7		8		16		10		13

		4		0		8		5		9		5		9		9		8		6		11		8		12		14

		4		0		4		5		9		12		8		8		6		11		5		12		14		14

		4		0		7		5		6		6		11		7		6		11		12		9		11		11

		4		0		7		6		6		5		5		11		6		10		8		5		12		8

		4		0		8		5		9		8		5		9		8		6		10		4		16		15

		4		0		7		7		10		9		5		9		13		6		10		6		8		10

		4		0		7		5		6		9		5		9		12		8		13		4		9		18

		4		0		8		7		9		14		6		10		6		6		15		6		11		16

		4		0		8		4		5		8		5		9		9		5		7		13		13		19

		4		0		9		9		8		12		7		13		6		6		7		16		13		21

		4		0		10		15		7		5		9		5		10		6		7		10		13		16

		4		0		7		8		7		5		4		7		9		8		8		11		10		17

		4		0		4		9		9		6		8		8		5		6		7		8		13		12

		4		0		7		10		9		6		8		4		13		10		6		7		15		8

		4		0		8		10		10		7		5		6		8		7		9		9		11		11

		4		0		11		6		8		8		9		7		12		8		9		4		10		13

		4		0		8		8		7		7		8		10		8		6		7		7		8		14

		4		0		7		10		4		11		6		8		15		8		6		4		14		13

		4		0		6		6		9		8		3		5		14		4		8		11		10		13

		4		0		7		6		7		7		8		7		9		6		7		9		7		15

		4		0		15		6		8		5		7		8		8		6		7		15		9		9

		4		0		5		7		10		6		5		8		11		9		8		11		14		11

		4		0		10		7		9		6		4		7		11		11		7		8		8		20

		4		0		5		10		6		7		6		7		6		8		6		5		10		9

		4		0		6		5		7		9		4		6		5		9		9		10		9		14

		4		0		11		7		6		6		6		6		9		8		9		7		14		10

		4		0		6		6		6		6		5		8		10		6		7		4		12		11

		4		0		10		5		5		6		6		10		6		11		6		5		13		16

		4		0		6		12		7		5		8		10		5		8		7		12		15		16

		4		0		8		15		10		6		7		10		6		6		8		16		13		16

		4		0		6		4		11		6		5		6		13		11		5		14		7		9

		4		0		7		5		6		7		6		6		10		7		9		14		8		10

		4		0		8		8		10		5		3		10		10		8		6		14		11		16

		4		0		6		8		9		13		7		8		7		10		8		12		13		16

		4		0		8		5		10		8		7		5		7		10		6		11		11		13

		4		0		9		7		6		6		11		8		6		9		9		9		13		16

		4		0		12		7		6		14		5		8		6		8		12		7		14		14

		4		0		7		9		7		9		7		10		6		8		13		8		11		22

		4		0		5		6		8		8		6		14		10		14		8		10		11		16

		4		0		7		4		6		10		11		8		6		7		9		9		14		19

		4		0		8		6		7		6		8		6		5		7		5		9		15		16

		4		0		8		8		7		6		7		6		4		7		9		7		14		13

		4		0		8		7		9		10		6		8		4		8		10		9		11		13

		4		0		8		5		7		5		7		6		6		10		10		9		10		17

		4		0		9		11		9		7		6		10		7		8		11		9		13		16

		4		0		8		8		6		7		3		11		8		9		9		11		11		15

		4		0		5		7		5		6		5		11		4		8		12		7		16		14

		4		0		8		8		8		10		7		8		6		9		4		12		8		18

		4		0		7		8		5		8		5		6		11		5		7		9		7		16

		4		0		7		4		6		5		8		8		7		9		7		9		12		21

		4		0		6		11		6		10		12		9		5		10		8		11		11		20

		4		0		7		6		6		10		9		8		8		8		9		5		12		17

		4		0		12		7		8		6		10		9		5		8		12		10		10		17

		4		0		10		5		10		6		9		10		5		13		7		9		12		19

		4		0		7		6		5		9		8		10		7		7		5		8		11		18

		4		0		7		7		6		8		9		9		6		11		9		11		13		12

		4		0		5		8		6		9		9		11		6		7		10		9		14		16

		4		0		7		7		8		9		11		10		6		10		4		8		8		12

		4		0		6		5		9		9		7		8		7		11		4		10		13		15

		4		0		8		6		6		10		10		11		7		6		3		10		19		15

		4		0		6		8		7		7		8		7		9		9		3		6		11		16

		4		0		13		6		7		10		9		11		8		9		4		5		12		20

		4		0		10		6		6		6		8		12		7		4		7		9		8		18

		4		0		10		7		6		7		13		10		7		8		7		11		17		20

		4		0		5		5		8		9		6		8		9		6		8		11		10		16

		4		0		5		4		8		5		9		12		7		6		11		9		10		18

		4		0		7		7		6		6		13		8		10		7		11		8		14		13

		4		0		7		6		8		6		6		7		9		7		9		11		12		13

		4		0		7		11		8		11		7		7		9		6		9		7		13		13

		4		0		8		10		7		7		6		9		8		10		12		11		12		12

		4		0		12		5		9		7		13		8		5		9		9		10		12		16

		4		0		11		5		7		9		8		9		7		7		11		6		11		12

		4		0		10		5		8		9		14		5		8		11		7		11		11		14

		4		0		9		7		10		11		7		10		7		6		6		10		9		13

		4		0		4		3		6		8		6		9		8		4		11		8		10		19

		4		0		4		7		9		8		9		11		6		9		6		7		11		15

		4		0		6		7		6		10		6		14		5		4		5		8		10		11

		4		0		8		7		7		12		8		8		6		5		7		11		11		20

		4		0		9		8		5		5		5		11		6		7		7		10		10		19

		4		0		7		6		7		7		9		10		8		8		7		6		11		19

		4		0		6		6		5		12		15		11		7		10		9		12		14		12

		4		0		10		8		8		9		13		11		5		9		7		7		8		9

		4		0		4		5		7		10		10		10		8		10		8		10		10		14

		4		0		10		8		8		9		9		10		5		9		4		6		8		13

		4		0		7		10		9		7		10		11		6		10		6		10		6		25

		4		0		6		9		7		8		7		9		5		6		5		10		16		16

		4		0		12		7		9		6		8		11		6		9		4		11		10		16

		4		0		7		9		5		9		4		6		7		9		7		7		9		24

		4		0		5		5		5		11		13		7		6		8		5		10		9		11

		4		0		8		5		12		8		10		6		10		9		9		9		7		14

		4		0		9		9		6		6		8		6		10		8		5		1		6		12

		4		0		5		6		8		8		5		8		8		5		13		8		7		18

		4		0		8		6		9		6		5		4		7		7		10		8		6		18

		4		0		10		11		6		9		5		10		8		9		8		7		12		22

		4		0		7		9		7		7		10		9		7		5		6		4		10		15

		4		0		8		6		8		9		6		9		6		4		10		11		10		12

		4		0		6		7		6		8		8		7		6		7		10		12		7		12

		4		0		9		6		5		7		7		9		8		11		7		7		8		16

		4		0		6		6		6		10		7		11		11		9		10		8		11		20

		4		0		8		7		7		9		4		5		6		15		8		9		5		9

		4		0		7		10		8		6		8		8		9		7		8		10		13		10

		4		0		6		7		8		8		11		9		8		10		9		7		12		10

		4		0		11		8		5		7		9		7		11		6		8		9		19		13

		4		0		8		5		5		11		7		5		10		6		8		8		9		17

		4		0		8		6		11		12		7		8		10		7		8		6		9		10

		4		0		7		7		7		7		6		9		7		5		12		12		18		17

		4		0		6		6		5		12		5		6		7		6		7		9		13		11

		4		0		15		3		8		10		13		10		8		6		12		8		13		13

		4		0		7		6		9		9		7		7		7		8		8		12		10		16

		4		0		6		5		7		10		5		8		8		6		9		7		11		14

		4		0		6		6		6		10		3		8		10		4		9		9		12		15

		4		0		6		5		8		11		5		11		10		5		11		9		15		13

		4		0		4		3		7		9		6		6		8		3		13		7		13		16

		4		0		9		9		8		6		10		9		10		3		7		7		12		16

		4		0		10		7		8		10		8		10		11		8		11		7		15		13

		4		0		5		7		8		11		5		8		9		6		15		11		14		17

		4		0		4		9		6		7		8		11		8		6		9		11		17		12

		4		0		6		7		9		8		5		11		11		9		9		9		17		16

		4		0		6		5		6		8		5		8		8		15		11		9		6		16

		4		0		7		9		6		12		8		6		10		9		11		5		10		16

		4		0		4		8		5		10		8		6		5		5		10		9		12		14

		4		0		6		7		8		12		7		7		6		9		10		9		10		18

		4		0		4		7		9		10		7		7		7		7		13		8		9		12

		4		0		8		10		7		6		4		5		8		9		7		7		9		9

		4		0		6		7		8		14		9		12		10		13		6		6		9		18

		4		0		6		10		4		7		6		11		6		10		13		10		14		10

		4		0		8		4		9		8		3		15		5		7		10		9		10		8

		4		0		4		5		7		10		8		7		8		11		9		11		9		14

		4		0		3		4		6		7		11		9		7		3		10		7		13		21

		4		0		6		6		7		9		10		8		7		2		13		7		12		21

		4		0		7		7		11		10		13		7		5		3		6		9		11		14

		4		0		6		6		6		7		11		8		6		5		7		8		11		13

		4		0		11		8		8		7		6		10		7		9		10		8		10		15

		4		0		7		9		8		9		8		7		6		7		7		5		11		14

		4		0		7		6		9		12		8		7		10		6		7		8		13		18

		4		0		8		7		7		8		13		7		10		4		10		4		14		15

		4		0		5		7		8		8		8		5		9		4		11		6		11		15

		4		0		3		12		7		8		8		8		8		12		7		6		19		16

		4		0		4		8		8		5		6		8		11		9		6		4		13		7

		4		0		4		11		8		7		9		7		6		8		7		11		12		17

		4		0		5		7		6		7		6		6		6		5		7		7		6		10

		4		0		6		7		7		8		11		9		7		9		8		8		10		10

		4		0		6		6		8		5		10		10		7		7		6		6		10		15

		4		0		6		5		8		4		13		7		6		4		9		9		10		20

		4		0		5		10		8		8		13		5		6		3		9		10		8		19

		4		0		7		8		5		7		9		5		6		6		7		10		7		12

		4		0		7		4		12		10		6		7		5		5		5		11		7		12

		4		0		4		7		7		10		8		4		5		9		4		13		13		13

		4		0		7		7		10		6		6		8		7		7		6		14		9		17

		4		0		6		6		9		7		6		9		8		8		5		9		9		11

		4		0		6		10		7		5		8		5		6		4		10		9		9		12

		4		0		1		8		8		6		7		8		7		3		9		7		12		11

		4		0		4		7		6		8		9		8		7		5		13		5		10		12

		4		0		4		8		6		7		9		6		7		5		11		6		14		9

		4		0		5		5		7		7		13		6		8		5		10		6		14		12

		4		0		5		3		7		8		9		8		11		6		9		7		16		10

		4		0		4		4		9		10		9		7		6		10		11		9		10		10

		4		0		3		6		7		4		6		10		5		8		5		8		10		13

		4		0		4		6		10		4		3		8		6		6		7		8		11		14

		4		0		3		7		12		4		10		10		8		8		9		8		7		16

		4		0		7		7		6		16		8		10		11		3		8		7		9		16

		4		0		8		9		7		14		11		8		6		6		7		4		10		16

		4		0		5		8		6		10		11		10		4		8		6		6		7		16

		4		0		7		8		8		12		8		8		4		5		6		4		9		13

		4		0		6		6		7		9		10		10		3		4		6		6		11		12

		4		0		5		8		11		8		9		7		7		7		9		4		16		13

		4		0		5		10		6		7		9		4		11		10		5		4		10		11

		4		0		5		13		9		6		11		7		7		7		4		7		12		18

		4		0		3		6		10		4		9		10		8		9		9		9		12		16

		4		0		3		6		7		4		10		7		8		6		3		8		7		16

		4		0		4		10		13		11		10		5		6		5		7		9		10		13

		4		0		6		9		14		9		5		8		11		2		9		9		15		17

		4		0		5		8		11		13		6		7		12		4		6		5		13		13

		4		0		7		7		8		21		6		7		12		3		5		4		10		18

		4		0		6		4		9		6		10		8		7		7		7		8		14		20

		4		0		4		7		7		5		7		6		8		11		9		6		12		13

		4		0		8		8		10		7		5		5		13		5		7		7		11		15

		4		0		6		5		7		5		7		7		12		9		8		8		16		16

		4		0		5		6		8		11		8		7		12		8		5		9		13		24

		4		0		7		3		7		7		6		6		15		4		4		9		10		16

		4		0		7		7		7		6		7		8		7		6		13		8		13		16

		4		0		7		6		10		7		8		9		7		7		10		6		17		21

		4		0		5		4		11		10		10		4		8		5		11		9		12		16

		4		0		8		6		11		11		6		10		7		9		5		11		17		21

		4		0		5		4		8		10		8		9		6		8		8		13		17		18

		4		0		7		7		9		9		11		12		7		6		8		7		10		10

		4		0		7		7		8		9		11		11		10		4		9		9		10		12

		4		0		7		8		6		7		12		8		9		9		7		9		11		9

		4		0		4		6		8		13		16		14		13		6		9		5		12		9

		4		0		6		7		8		13		6		10		15		9		8		4		13		9

		4		0		10		7		9		10		13		11		18		6		12		5		13		20

		4		0		4		11		7		7		8		7		5		5		11		6		10		15

		4		0		6		8		6		12		7		9		5		4		10		4		12		14

		4		0		4		10		10		12		4		6		7		7		7		6		11		10

		4		0		6		5		11		7		6		8		7		7		7		7		11		9

		4		0		6		8		7		7		7		7		8		6		7		6		9		7

		4		0		6		7		8		7		11		10		11		5		10		6		11		13

		4		0		7		6		8		12		15		10		8		4		5		4		11		13

		4		0		5		5		9		9		13		8		7		6		4		5		10		11

		4		0		5		6		8		4		7		6		10		9		7		7		12		17

		4		0		7		4		12		10		9		8		7		8		8		7		14		9

		4		0		4		6		8		13		7		8		7		5		5		8		13		11

		4		0		9		6		9		13		6		6		5		3		11		10		7		14

		4		0		4		5		12		14		8		11		10		6		11		6		7		16

		4		0		5		7		9		13		9		8		6		7		11		5		9		10

		4		0		9		9		9		6		6		7		7		9		10		10		8		11

		4		0		8		6		9		7		6		9		9		8		9		11		9		10

		4		0		6		8		7		12		4		6		11		10		7		13		8		11

		4		0		4		4		11		8		9		6		11		11		6		13		7		11

		4		0		4		4		8		5		8		7		13		11		5		11		7		16

		4		0		5		6		7		9		13		11		11		10		5		8		11		14

		4		0		8		7		8		9		9		11		15		9		7		6		9		12

		4		0		5		9		8		13		9		14		10		7		9		4		7		12

		4		0		8		6		5		9		9		12		10		10		10		7		10		17

		4		0		5		6		8		16		4		9		7		9		5		4		12		17

		4		0		8		6		10		12		8		11		10		7		7		4		12		11

		4		0		8		6		6		10		4		8		9		4		3		9		8		13

		4		0		7		7		9		10		7		8		7		8		3		10		9		14

		4		0		4		6		8		7		8		8		13		9		4		7		9		18

		4		0		7		7		8		12		5		9		7		10		7		8		9		10

		4		0		6		6		6		5		6		7		7		7		8		8		15		12

		4		0		7		6		5		11		7		8		8		5		7		8		13		18

		4		0		6		10		8		11		6		7		5		3		9		5		11		9

		4		0		8		8		9		4		9		11		7		10		5		8		12		12

		4		0		8		4		8		11		6		7		7		7		10		5		12		14

		4		0		8		8		7		9		11		7		9		6		11		5		14		13

		4		0		8		7		7		10		11		8		14		7		12		4		10		13

		4		0		6		7		6		9		11		6		11		5		14		7		7		16

		4		0		5		6		7		11		15		6		7		4		17		3		7		13

		4		0		8		5		7		6		11		9		9		3		18		4		8		17

						6.79		6.93		7.5466666667		8.4566666667		7.8033333333		8.0733333333		8.02		6.9933333333		8.0633333333		7.97		10.7966666667		13.9766666667

						2.1024379478		1.9771389592		1.9248233746		2.6411113242		2.5209869696		2.1110016314		2.5378889964		2.3970956149		2.5629505484		2.5779526511		2.8469442378		3.6220067977

		WET 4		1		12		7		14		14		12		13		12		16		26		30		29		43

		4		1		9		7		10		15		11		13		17		19		27		28		32		44

		4		1		6		5		9		17		13		10		11		20		25		26		38		43

		4		1		13		0		14		9		9		14		12		22		30		30		39		54

		4		1		11		4		13		13		15		12		17		18		28		25		37		54

		4		1		10		3		17		10		16		16		16		26		30		32		42		57

		4		1		7		4		17		13		11		15		19		24		31		28		47		60

		4		1		5		4		19		10		19		16		19		14		25		29		44		61

		4		1		6		9		28		11		14		15		20		20		22		28		41		50

		4		1		9		6		23		14		14		17		20		21		32		30		36		47

		4		1		12		7		16		11		13		16		16		23		28		40		37		46

		4		1		9		5		14		5		13		16		19		22		26		28		41		49

		4		1		5		5		10		12		15		13		13		19		30		28		39		53

		4		1		12		5		11		16		19		10		16		26		28		32		37		55

		4		1		12		10		12		10		15		18		21		19		34		32		41		66

		4		1		8		5		12		10		9		10		17		24		29		32		42		50

		4		1		9		4		10		11		8		9		7		15		29		27		35		53

		4		1		10		4		12		9		8		13		9		21		34		23		41		48

		4		1		10		8		5		19		10		8		7		22		31		26		38		46

		4		1		8		6		12		15		12		10		12		29		25		28		37		39

		4		1		10		13		5		18		15		16		9		23		29		33		33		49

		4		1		9		10		11		14		10		15		6		21		31		28		29		52

		4		1		6		7		14		18		12		18		17		19		29		37		35		57

		4		1		7		9		15		13		12		22		17		17		36		35		41		57

		4		1		10		6		14		23		25		27		25		25		28		25		43		52

		4		1		7		6		12		14		22		17		24		16		27		32		35		58

		4		1		7		7		20		16		15		19		20		26		28		35		34		57

		4		1		9		10		13		10		13		22		16		21		25		20		46		59

		4		1		8		10		13		4		14		22		19		16		21		27		41		54

		4		1		11		8		14		10		14		17		19		18		30		26		35		45

		4		1		10		9		15		19		12		14		18		18		23		32		38		54

		4		1		8		8		20		14		15		22		15		19		21		26		40		50

		4		1		7		7		12		18		19		19		19		17		26		33		48		55

		4		1		6		8		11		11		19		21		18		17		29		38		41		49

		4		1		11		7		17		16		18		18		23		18		26		33		45		52

		4		1		13		8		12		15		21		22		24		20		22		25		42		44

		4		1		11		9		11		18		23		21		20		24		24		29		43		54

		4		1		12		7		15		16		14		20		14		20		30		26		34		51

		4		1		8		8		18		9		10		20		14		22		27		30		42		48

		4		1		11		10		9		6		8		12		10		22		21		22		30		47

		4		1		14		8		7		10		8		13		9		25		24		35		31		42

		4		1		13		9		14		16		15		22		12		18		24		30		37		40

		4		1		12		9		10		19		24		19		24		18		30		38		38		47

		4		1		18		6		13		12		17		18		18		25		23		31		33		53

		4		1		7		6		12		12		12		16		19		23		29		30		32		52

		4		1		9		9		21		15		14		20		15		20		26		31		31		52

		4		1		13		7		16		11		18		21		26		20		21		38		33		59

		4		1		8		9		12		7		21		13		20		15		23		23		36		51

		4		1		14		9		11		6		18		15		18		11		29		30		46		44

		4		1		8		7		11		9		17		16		12		19		23		26		30		42

		4		1		11		7		14		14		11		13		14		19		23		29		42		57

		4		1		14		7		16		12		12		20		14		20		24		31		41		52

		4		1		12		6		10		8		19		18		22		17		24		32		31		45

		4		1		10		6		16		10		20		17		20		20		22		42		37		41

		4		1		11		14		15		11		14		11		18		15		24		27		32		43

		4		1		8		9		10		14		15		16		19		22		25		30		40		41

		4		1		8		8		10		17		17		13		16		19		21		29		34		44

		4		1		9		9		14		17		22		11		24		29		22		27		27		46

		4		1		10		7		17		9		17		14		23		20		26		27		38		43

		4		1		9		8		11		15		10		16		11		17		22		33		31		47

		4		1		13		7		12		11		14		13		16		20		25		31		33		49

		4		1		11		8		22		10		19		11		24		20		22		39		35		46

		4		1		10		4		18		10		21		11		20		17		18		29		36		43

		4		1		12		4		13		11		19		16		17		18		27		35		31		53

		4		1		7		4		12		11		17		13		16		17		22		28		41		53

		4		1		10		6		11		11		11		19		14		17		22		29		49		49

		4		1		8		7		10		15		12		15		17		16		25		27		49		50

		4		1		13		6		9		11		10		22		16		20		25		29		41		47

		4		1		13		9		10		8		10		22		13		17		26		32		41		49

		4		1		11		6		13		15		14		19		12		18		25		22		39		53

		4		1		7		6		9		8		11		13		19		21		26		36		37		59

		4		1		7		12		10		10		12		17		15		19		25		32		33		59

		4		1		7		8		11		9		11		18		14		17		22		39		33		51

		4		1		10		5		8		10		14		12		16		19		27		33		33		56

		4		1		10		9		13		12		19		16		18		14		21		34		41		49

		4		1		10		9		12		14		16		12		16		17		25		29		36		44

		4		1		11		9		15		13		16		14		18		14		29		33		23		52

		4		1		12		9		14		13		18		15		18		21		21		34		38		51

		4		1		8		6		11		12		13		11		14		17		18		27		32		48

		4		1		11		9		9		6		15		10		17		21		19		32		30		54

		4		1		9		5		12		12		13		14		24		13		23		30		30		39

		4		1		6		6		9		8		14		15		20		21		25		37		30		37

		4		1		14		10		11		10		18		18		16		12		18		38		40		44

		4		1		12		7		14		11		20		16		14		17		27		31		36		46

		4		1		9		10		12		12		17		13		17		19		25		27		40		46

		4		1		11		8		10		9		15		14		14		22		25		27		28		46

		4		1		9		4		12		11		12		12		20		15		24		31		43		56

		4		1		12		7		7		11		14		20		14		17		23		35		36		51

		4		1		12		5		12		11		11		21		11		17		25		36		41		47

		4		1		11		10		13		8		9		13		15		16		32		31		42		48

		4		1		11		7		11		9		13		12		15		18		25		34		40		41

		4		1		8		7		9		12		14		13		18		19		32		35		42		44

		4		1		12		8		10		10		16		13		17		18		22		36		28		46

		4		1		11		6		12		10		13		11		14		22		23		32		37		55

		4		1		14		7		16		12		10		13		19		10		25		28		43		56

		4		1		12		8		12		8		12		13		12		13		28		29		35		53

		4		1		10		6		12		9		14		14		13		18		18		33		38		52

		4		1		7		8		15		7		12		13		16		17		15		35		44		52

		4		1		10		9		8		8		13		8		18		19		20		31		33		52

		4		1		8		7		8		6		11		11		18		16		24		31		36		52

		4		1		7		8		15		12		15		13		10		17		24		30		32		59

		4		1		7		7		9		16		17		17		19		17		21		31		36		63

		4		1		11		6		7		11		18		12		22		19		24		29		38		51

		4		1		10		5		7		7		14		14		17		13		23		27		37		57

		4		1		11		6		7		12		14		11		13		18		26		27		39		59

		4		1		10		7		12		15		12		15		21		18		28		25		43		58

		4		1		4		12		10		16		12		15		18		20		30		26		34		57

		4		1		9		6		12		13		18		10		20		18		26		21		37		59

		4		1		11		8		10		13		17		11		18		14		22		25		41		60

		4		1		10		7		9		6		9		11		16		15		29		19		44		51

		4		1		10		11		9		11		12		12		16		13		20		30		40		51

		4		1		7		8		9		12		10		9		18		16		18		30		42		51

		4		1		9		11		9		10		12		12		15		17		22		40		49		50

		4		1		9		5		8		10		15		15		17		10		27		27		47		57

		4		1		11		7		8		12		14		11		18		15		24		28		37		54

		4		1		7		6		8		13		13		12		16		17		27		26		36		61

		4		1		10		9		11		10		16		10		19		17		22		26		38		60

		4		1		9		9		8		12		14		13		28		16		22		23		37		57

		4		1		9		12		11		7		11		18		15		16		20		17		35		60

		4		1		8		11		9		9		13		17		18		17		20		20		37		47

		4		1		12		8		10		9		14		15		22		15		17		28		29		50

		4		1		4		8		8		8		14		16		25		21		19		25		31		55

		4		1		11		7		17		13		18		14		14		14		21		22		35		55

		4		1		6		10		11		11		12		18		15		14		21		31		35		52

		4		1		12		12		8		11		13		17		16		16		24		28		34		57

		4		1		3		7		9		13		12		16		11		18		24		27		39		55

		4		1		11		8		10		12		15		18		12		16		20		21		36		60

		4		1		11		6		9		12		13		10		13		16		24		17		34		52

		4		1		8		9		9		13		11		11		10		20		21		24		36		50

		4		1		9		11		9		20		11		14		10		14		20		25		32		57

		4		1		9		6		9		8		11		14		11		20		21		31		37		56

		4		1		4		6		11		14		12		12		11		22		21		23		37		53

		4		1		11		6		11		7		11		10		15		20		20		30		35		53

		4		1		10		5		13		8		11		19		14		16		22		24		35		43

		4		1		14		9		14		9		9		21		13		19		19		25		37		42

		4		1		5		9		12		11		15		16		14		17		22		24		36		41

		4		1		8		12		14		11		14		21		28		17		21		24		32		50

		4		1		8		8		12		11		15		10		25		17		22		20		33		44

		4		1		6		6		10		14		8		13		24		13		20		25		34		51

		4		1		12		6		10		16		13		16		22		13		20		25		32		43

		4		1		9		5		10		6		12		13		21		14		21		32		32		57

		4		1		12		7		10		11		15		17		15		20		19		27		32		58

		4		1		7		8		13		11		16		19		16		12		21		24		32		53

		4		1		10		9		13		12		14		13		19		13		16		28		28		55

		4		1		5		9		18		8		14		15		13		11		19		25		30		44

		4		1		7		12		12		10		17		15		16		19		19		23		42		51

		4		1		3		8		8		15		11		11		14		17		21		28		42		48

		4		1		13		9		10		15		14		13		13		17		26		23		33		47

		4		1		5		7		9		14		7		13		12		20		18		21		34		48

		4		1		12		8		12		19		10		8		12		24		23		22		25		45

		4		1		7		6		14		8		9		12		15		23		27		30		33		60

		4		1		5		5		13		12		10		17		17		30		21		30		32		57

		4		1		5		6		15		9		18		18		17		24		18		25		35		54

		4		1		9		5		18		9		13		17		18		30		20		27		28		54

		4		1		4		10		14		7		10		10		14		22		27		30		29		43

		4		1		8		10		14		122		11		14		13		16		24		24		31		44

		4		1		10		13		10		7		13		17		17		15		18		24		30		54

		4		1		7		6		10		7		12		16		14		14		19		25		28		59

		4		1		10		6		6		8		13		13		17		15		19		28		28		58

		4		1		11		7		20		10		13		12		12		17		17		24		25		60

		4		1		9		7		11		12		14		11		15		13		17		35		27		47

		4		1		8		6		10		13		12		16		11		19		15		34		30		49

		4		1		5		10		9		10		18		19		12		21		21		28		29		55

		4		1		8		8		9		10		11		11		20		16		16		33		33		50

		4		1		9		9		12		10		12		13		13		17		19		31		39		45

		4		1		9		10		12		10		10		12		16		20		20		26		30		55

		4		1		5		4		9		13		10		14		16		20		15		26		30		50

		4		1		5		7		12		10		8		17		17		21		20		21		22		50

		4		1		6		13		15		12		11		16		15		21		23		22		24		47

		4		1		11		5		10		12		10		13		11		32		22		28		23		49

		4		1		5		5		10		18		8		12		10		30		20		40		24		39

		4		1		13		5		13		10		11		15		10		21		15		33		29		44

		4		1		5		5		15		12		10		24		13		25		17		27		27		51

		4		1		10		9		14		4		12		21		17		26		16		25		34		45

		4		1		7		9		13		10		11		18		17		27		17		23		28		45

		4		1		8		9		12		11		12		17		15		27		13		27		34		51

		4		1		3		7		11		10		18		12		15		26		19		30		29		55

		4		1		13		12		11		9		15		11		15		26		20		22		31		52

		4		1		4		10		7		8		12		13		15		17		22		21		36		49

		4		1		7		6		9		9		10		14		14		17		18		21		29		49

		4		1		5		7		18		22		10		10		14		13		16		32		26		57

		4		1		19		9		9		13		13		13		13		15		13		30		34		43

		4		1		8		8		14		13		14		11		15		21		18		29		27		48

		4		1		14		6		14		12		11		9		12		21		17		26		27		49

		4		1		9		11		13		10		13		16		8		17		16		24		33		49

		4		1		7		6		11		20		16		17		13		19		20		23		27		50

		4		1		7		7		15		14		10		24		11		20		17		30		24		47

		4		1		9		5		12		9		8		24		14		28		18		21		26		46

		4		1		3		6		15		7		12		16		12		26		16		25		29		44

		4		1		6		6		10		11		14		16		10		28		14		27		26		45

		4		1		6		9		10		17		43		12		12		30		16		34		25		46

		4		1		14		5		10		16		12		18		13		29		16		35		26		57

		4		1		8		10		12		10		14		18		13		28		17		30		30		53

		4		1		8		8		8		9		18		18		9		24		14		39		26		53

		4		1		10		7		8		7		13		19		10		17		16		33		24		49

		4		1		8		6		7		9		12		27		15		14		19		25		27		51

		4		1		8		8		8		6		12		11		12		17		15		28		28		58

		4		1		7		8		9		8		13		13		14		15		17		22		24		60

		4		1		11		10		6		12		13		13		13		14		19		23		25		60

		4		1		10		10		9		10		12		16		15		8		13		18		32		59

		4		1		5		18		11		11		14		17		10		17		23		28		35		41

		4		1		8		11		11		11		12		14		17		16		29		30		35		42

		4		1		8		9		7		15		9		12		22		13		20		31		41		55

		4		1		7		12		7		4		13		14		12		12		24		27		34		48

		4		1		8		10		8		8		12		16		20		9		21		25		38		44

		4		1		8		14		8		10		11		18		15		15		23		23		36		41

		4		1		7		14		7		8		8		10		17		14		22		24		33		43

		4		1		9		11		12		13		7		11		17		19		24		26		34		46

		4		1		6		9		9		8		13		14		14		18		20		26		33		44

		4		1		8		12		9		7		13		14		12		16		21		30		30		47

		4		1		12		12		13		7		11		13		12		11		18		30		30		46

		4		1		8		9		9		8		8		16		17		12		19		30		36		56

		4		1		4		10		11		9		14		15		11		10		17		31		42		55

		4		1		11		16		8		6		12		22		11		17		19		33		32		49

		4		1		4		15		11		9		14		22		12		19		23		26		35		46

		4		1		6		13		9		8		12		20		19		18		24		26		37		41

		4		1		9		10		10		9		12		11		18		26		23		27		36		43

		4		1		8		8		8		8		12		17		23		21		27		16		34		40

		4		1		6		11		11		5		15		15		24		23		28		17		39		48

		4		1		12		7		12		6		14		13		17		27		26		17		34		49

		4		1		8		12		10		11		14		14		11		17		27		25		27		52

		4		1		12		6		9		11		19		15		12		15		26		23		38		54

		4		1		6		6		8		6		14		18		15		24		21		30		38		52

		4		1		7		13		11		11		8		19		15		17		29		22		32		57

		4		1		6		12		10		8		12		13		17		19		31		21		41		52

		4		1		10		10		11		6		14		17		19		16		30		23		36		57

		4		1		9		12		10		7		14		11		16		22		32		23		44		57

		4		1		7		8		9		10		13		21		17		26		36		21		33		53

		4		1		10		8		9		5		12		9		23		17		30		21		35		48

		4		1		9		9		7		8		8		18		21		19		29		21		32		50

		4		1		7		12		8		8		8		13		10		20		20		21		32		58

		4		1		6		8		8		7		12		22		10		22		20		25		32		57

		4		1		9		7		8		9		10		19		7		17		17		27		39		53

		4		1		10		10		10		11		12		18		11		18		18		24		38		52

		4		1		5		8		10		10		15		13		14		16		20		25		34		46

		4		1		8		8		8		8		10		16		14		24		19		20		29		46

		4		1		7		8		12		10		9		15		15		23		24		25		36		55

		4		1		8		10		9		10		12		14		17		18		18		21		39		51

		4		1		5		6		9		8		14		15		13		17		19		27		36		44

		4		1		10		7		7		7		18		18		16		18		17		24		24		44

		4		1		10		11		9		12		21		17		10		20		20		26		31		54

		4		1		8		10		7		11		15		9		19		11		27		26		24		49

		4		1		8		15		8		11		17		16		22		19		21		21		27		62

		4		1		5		9		10		8		13		12		22		16		18		22		28		61

		4		1		8		10		10		8		13		17		13		17		19		22		35		41

		4		1		8		9		12		8		12		17		12		15		20		27		37		59

		4		1		7		9		8		9		10		16		13		14		27		28		36		59

		4		1		7		8		11		8		12		15		17		20		28		31		36		46

		4		1		6		10		7		8		12		13		21		21		23		33		34		45

		4		1		17		9		8		10		12		18		20		17		18		31		26		54

		4		1		6		10		8		7		17		15		15		16		17		26		25		50

		4		1		7		9		10		7		16		8		17		15		19		26		26		56

		4		1		6		12		7		6		10		22		17		14		13		28		30		59

		4		1		8		14		7		8		9		20		15		17		15		27		32		56

		4		1		12		12		8		12		10		15		16		17		16		30		31		58

		4		1		7		12		11		9		6		14		19		18		17		28		31		57

		4		1		8		11		9		9		6		22		13		16		22		27		36		53

		4		1		5		10		8		8		8		11		17		13		23		26		32		52

		4		1		11		13		10		17		10		21		16		18		20		25		35		33

		4		1		8		10		10		10		12		8		19		17		21		21		45		51

		4		1		8		7		7		11		14		10		22		17		20		27		44		46

		4		1		8		9		8		9		15		13		23		16		23		30		41		46

		4		1		8		10		9		12		9		18		25		15		24		22		41		51

		4		1		6		6		11		8		12		19		17		13		25		22		41		58

		4		1		8		8		9		10		12		19		18		21		18		21		37		51

		4		1		10		10		8		10		11		18		18		15		19		23		38		55

		4		1		10		7		7		10		13		11		19		14		21		27		32		50

		4		1		4		9		10		8		10		18		17		13		25		25		32		47

		4		1		7		12		12		8		9		18		14		10		27		21		40		51

		4		1		4		12		10		12		12		13		12		17		28		23		35		49

		4		1		7		11		9		8		9		11		11		17		27		31		38		49

		4		1		13		9		11		10		11		18		10		17		24		27		41		51

		4		1		7		12		7		9		8		11		10		16		21		27		44		56

		4		1		8		14		10		7		9		13		11		20		18		28		43		57

		4		1		9		10		8		10		8		12		14		19		17		30		41		52

		4		1		9		16		11		12		12		13		16		15		19		30		45		54

		4		1		8		11		7		9		8		16		14		13		15		30		37		50

		4		1		5		7		9		8		12		13		14		19		18		31		39		55

		4		1		7		8		9		7		10		16		12		11		19		32		40		54

		4		1		7		10		10		8		7		13		10		18		21		31		30		43

		4		1		7		11		12		10		12		16		18		20		24		28		37		58

		4		1		6		8		11		5		10		13		17		21		21		32		33		47

		4		1		8		11		11		6		12		22		28		18		21		36		36		56

		4		1		5		8		7		9		12		20		19		18		20		27		32		51

		4		1		12		8		7		7		13		20		15		18		18		27		30		56

		4		1		10		10		9		7		9		22		17		19		17		23		31		59

		4		1		6		10		9		7		9		14		18		22		16		25		34		46

		4		1		10		10		7		9		8		22		15		21		15		33		41		37

		4		1		14		8		7		7		11		11		18		15		19		26		37		36

		4		1		10		9		11		14		9		11		18		17		20		29		24		37

		4		1		6		6		6		7		11		17		12		11		19		30		27		43

		4		1		5		10		5		6		11		11		10		12		13		30		29		48

		4		1		7		11		10		6		13		9		10		19		20		27		30		47

		4		1		8		15		10		6		14		16		10		17		21		28		30		52

		4		1		7		8		7		7		10		12		17		22		17		31		37		58

		4		1		8		12		11		6		12		17		15		16		16		33		35		58

		4		1		5		12		5		7		15		17		13		15		15		32		38		40

		4		1		5		11		11		12		18		16		16		14		19		35		38		49

		4		1		10		10		10		8		13		16		16		11		18		27		30		48

		4		1		6		9		10		11		16		16		11		20		21		26		35		51

						8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		27.8966666667		34.77		50.6366666667

						2.7100337186		2.5990078555		3.2540949456		7.2501032569		3.7772515875		3.7635358506		4.1193786164		4.2989233171		4.7269677963		4.9371733661		5.8722016985		6.4276567685
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Sheet10

		dry plots				0		1		2		sum		av

				dry 1		25.6		33.6		17.6		76.8		25.6		8

				dry 2		48.4		33.6		26.4		108.4		9		11.2166542843				wet 1		141.2		63.6		47.6		252.4		21		50.0644917415

				dry 3		55.2		38.8		30.4		124.4		10.3		12.6132205774				wet 2		197.2		95.2		136		428.4		35.7		51.3388741598

				dry 4		59.2		46.4		30		135.6		11.3		14.6369395708				wet 3		243.6		119.2		62.8		425.6		35.4		92.5067204766

						47.1		38.1		26.1		111.3								wet 4		202.8		115.6		45.6		364		30.3		78.7566716751

						15.0106628768		6.0519969156		5.9453062719																		1470.4		122.4

						47.1		38.1		26.1												196.2		98.4		73

						196.2		98.4		73												42.0963973122		25.4935285906		42.6964479397

		dry plots				0		1		2		sum		av						wet 1		21.2		10.4		14		45.6		3.8		5.4990908339

				dry 1		9.2		10.4		11.6		31.2		2.6		1.2				wet 2		26.8		12.8		22.4		62		5.1		7.159143338

				dry 2		14.8		10.4		13.2		38.4		3.2		2.2271057451				wet 3		34.8		18.8		12.8		66.4		5.5		11.3724814062

				dry 3		15.6		10.8		14		40.4		3.3		2.4440403706				wet 4		26.8		16		15.2		58		4.8		6.4786829937

				dry 4		18.8		12.4		14		45.2		3.7		3.3306655991												232		19.2

						14.6		11		13.2		155.2		12.8								36.5333333333		19.3333333333		21.4666666667

						3.9933277685		0.9521904571		1.1313708499												5.5952360689		3.6715119501		4.3127717306

						14.6		11		13.2

						36.5333333333		19.3333333333		21.4666666667																2.6		6.4

																						367.6		111.3		3.2		9

				wet		dry																58		38.8		3.3		10.3

				1		1																				3.7		11.3

				21.2		13.1				2.6		6.4		2		0.3						0

				355.2		55.4				3.8		21		12.5161229354		1.3747727085						0

				39.5		17.4				3.2		9		2.8041635711		0.5567764363

				439.2		65.5				5.1		35.7		12.83471854		1.7897858345

				46		18.8				3.3		10.3		3.1533051443		0.6110100927

				359.6		56.6				5.5		35.4		23.1266801191		2.8431203515

				53.4		21				3.7		11.3		3.6592348927		0.8326663998

				433.2		64.8				4.8		30.3		19.6891679188		1.6196707484
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						42.0963973122		15.0106628768

						25.4935285906		6.0519969156

						42.6964479397		5.9453062719





						3.9933277685		5.5952360689

						0.9521904571		3.6715119501

						1.1313708499		4.3127717306





		

		unwt		5.9466666667		6.76		6.63		6.2566666667		7.3166666667		7.1033333333		7.0366666667		6.4333333333		7.59		8.9833333333		10.0433333333		14.38

				2.111197659		2.0204949889		1.9321231845		2.2914599907		2.2441900296		2.1631741082		2.3270844897		2.28886192		2.6473697639		2.5928855655		2.9588492508		4.5279428736

		wt		8.1833333333		8.9566666667		9.97		10.0333333333		12.11		14.08		15.25		17.4966666667		24.19		29.83		35.2933333333		47.2533333333

				2.6133737242		2.584851167		2.865152701		2.97302689		3.6557580153		3.4419374389		3.8962588894		3.799559916		5.2071009209		4.7061413777		5.1153972367		6.7790723718

		unwt		6.8166666667		7.4433333333		7.36		8.47		8.63		7.23		7.6666666667		7.2166666667		9.4466666667		7.6933333333		11.11		14.6

				2.2292873799		2.2015423886		2.0632660194		3.2118167237		6.4570194362		2.0307059528		2.5733678754		2.6726495385		2.91555979		2.4095550534		2.6276542137		3.8798625405

		wt		8.9966666667		10.2833333333		11.6233333333		11.7366666667		13.8666666667		16.0566666667		17.5166666667		17.75		25.43		31.5		38.5866666667		56.0733333333

				3.0442646699		2.7740536165		2.8001652284		3.2075353725		4.1326931572		3.6475293634		4.3365587002		3.7417691164		4.9901340791		5.3164098833		5.436390041		7.4101951524

		unwt		6.9266666667		6.98		6.5866666667		7.67		7.3966666667		7.19		7.24		6.7933333333		7.6666666667		7.1366666667		9.91		13.4266666667

				2.5197458774		2.2397145064		2.1238781549		3.0526757822		2.2854759292		1.8435188833		2.188996502		2.5948151716		2.3961135385		2.1925662387		2.7017707559		3.1809354058

		wt		8.7233333333		8.04		9.3066666667		9.7833333333		11.13		12.0133333333		13.2266666667		14.42		20.2433333333		25.6533333333		33.8466666667		47.1666666667

				3.001692202		2.3186895157		2.5246521444		2.5985052731		2.9770190024		2.7248065604		3.2809303409		3.547612132		4.2075090807		4.6445374347		5.048575635		6.9762297478

		unwt		6.79		6.93		7.5466666667		8.4566666667		7.8033333333		8.0733333333		8.02		6.9933333333		8.0633333333		7.97		10.7966666667		13.9766666667

				2.1024379478		1.9771389592		1.9248233746		2.6411113242		2.5209869696		2.1110016314		2.5378889964		2.3970956149		2.5629505484		2.5779526511		2.8469442378		3.6220067977

		wt		8.71		8.42		10.9366666667		10.9333333333		13.0766666667		15.1566666667		15.8033333333		18.3366666667		22.2433333333		27.8966666667		34.77		50.6366666667

				2.7100337186		2.5990078555		3.2540949456		7.2501032569		3.7772515875		3.7635358506		4.1193786164		4.2989233171		4.7269677963		4.9371733661		5.8722016985		6.4276567685
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		1202		7952.8981406755		6.6163878042		5.1969659107

		Column 2		1202		8443.1519203711		7.0242528456		4.522125886

		Column 3		1202		8446.0834886382		7.0266917543		4.2269948423

		Column 4		1202		9266.671110527		7.7093769638		8.7526920617

		Column 5		1202		9355.6385302329		7.78339312		14.825026196

		Column 6		1202		8888.4716237923		7.3947351279		4.3115315534

		Column 7		1202		8998.9290437489		7.4866298201		5.9562089311

		Column 8		1202		8240.3667363853		6.8555463697		6.2931888498

		Column 9		1202		9840.9304951644		8.1871301956		7.5134266229

		Column 10		1202		9545.4828781633		7.9413335093		6.4502163373

		Column 11		1202		12571.2920305537		10.4586456161		8.0273272628

		Column 12		1202		16932.9507911656		14.0873134702		14.9232035361

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		58264.06788873		11		5296.73344443		698.4787261401		0		1.7893100335

		Within Groups		109289.68849628		14412		7.5832423325

		Total		167553.75638501		14423





		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		1202		7952.8981406755		6.6163878042		5.1969659107

		Column 2		1202		8443.1519203711		7.0242528456		4.522125886

		Column 3		1202		8446.0834886382		7.0266917543		4.2269948423

		Column 4		1202		9266.671110527		7.7093769638		8.7526920617

		Column 5		1202		9355.6385302329		7.78339312		14.825026196

		Column 6		1202		8888.4716237923		7.3947351279		4.3115315534

		Column 7		1202		8998.9290437489		7.4866298201		5.9562089311

		Column 8		1202		8240.3667363853		6.8555463697		6.2931888498

		Column 9		1202		9840.9304951644		8.1871301956		7.5134266229

		Column 10		1202		9545.4828781633		7.9413335093		6.4502163373

		Column 11		1202		12571.2920305537		10.4586456161		8.0273272628

		Column 12		1202		16932.9507911656		14.0873134702		14.9232035361

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		58264.06788873		11		5296.73344443		698.4787261401		0		1.7893100335

		Within Groups		109289.68849628		14412		7.5832423325

		Total		167553.75638501		14423





		





		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		7.098125		9.6647916667

		Variance		0.2054946181		1.0389936921

		Observations		4		4

		Pearson Correlation		0.7722207711

		Hypothesized Mean Difference		0

		df		3

		t Stat		-7.0455281635

		P(T<=t) one-tail		0.0029381063

		t Critical one-tail		2.3533630156

		P(T<=t) two-tail		0.0058762125

		t Critical two-tail		3.1824492908





		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Row 1		5		36.1791666667		7.2358333333		0.2489388889

		Row 2		5		51.205		10.241		2.4393254861

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		22.5775667361		1		22.5775667361		16.7971327122		0.0034452209		5.317644991

		Within Groups		10.7530575		8		1.3441321875

		Total		33.3306242361		9





		Anova: Single Factor				Week1

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		2		15.2733333333		7.6366666667		2.0672222222

		Column 2		2		15.9533333333		7.9766666667		1.7986722222

		Column 3		2		17.49		8.745		5.8767347222

		Column 4		2		18.335		9.1675		4.2292013889

		Column 5		2		20.3325		10.16625		11.3248336806

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		8.03396		4		2.00849		0.3969871247		0.8042175938		5.1921631439

		Within Groups		25.2966642361		5		5.0593328472

		Total		33.3306242361		9





		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		1200		7944		6.62		5.1899249374

		Column 2		1200		10710		8.925		7.3087989992

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		3187.815		1		3187.815		510.1024738472		1.44619815972104E-102		3.8453435991

		Within Groups		14985.97		2398		6.2493619683

		Total		18173.785		2399
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		17		27.53		1.6194117647		3.2998558824

		Column 2		17		56.604		3.3296470588		14.8363296176

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		24.8616904706		1		24.8616904706		2.7416669807		0.1075384074		4.1490864078

		Within Groups		290.178968		32		9.06809275

		Total		315.0406584706		33





Sheet6

		Anova: Single Factor				B1/B2

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		5		20.03		4.006		2.40248

		Column 2		5		40.2		8.04		12.753

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		40.68289		1		40.68289		5.368736589		0.0491449673		5.317644991

		Within Groups		60.62192		8		7.57774

		Total		101.30481		9





Sheet7

		Anova: Single Factor				B1/B3

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		5		20.03		4.006		2.40248

		Column 2		5		4.279		0.8558		0.2256982

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		24.8094001		1		24.8094001		18.8795418058		0.0024615751		5.317644991

		Within Groups		10.5127128		8		1.3140891

		Total		35.3221129		9





Sheet8

		Anova: Single Factor				B1/B4

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		5		20.03		4.006		2.40248

		Column 2		5		4.376		0.8752		0.8551052

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		24.5047716		1		24.5047716		15.0447463968		0.0046830129		5.317644991

		Within Groups		13.0303408		8		1.6287926

		Total		37.5351124		9





Sheet9

		Anova: Single Factor				B2/B3

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		5		40.2		8.04		12.753

		Column 2		5		4.279		0.8558		0.2256982

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		129.0318241		1		129.0318241		19.8836311796		0.0021135701		5.317644991

		Within Groups		51.9147928		8		6.4893491

		Total		180.9466169		9





Sheet10

		Anova: Single Factor				B2/B4

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		5		40.2		8.04		12.753

		Column 2		5		4.376		0.8752		0.8551052

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		128.3358976		1		128.3358976		18.8616851081		0.0024683896		5.317644991

		Within Groups		54.4324208		8		6.8040526

		Total		182.7683184		9
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		Anova: Single Factor				B3/B4

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		5		4.279		0.8558		0.2256982

		Column 2		5		4.376		0.8752		0.8551052

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		0.0009409		1		0.0009409		0.0017411122		0.9677392323		5.317644991

		Within Groups		4.3232136		8		0.5404017

		Total		4.3241545		9





Sheet12

		Anova: Single Factor				C1/C2

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		6		6.3		1.05		0.135

		Column 2		6		1.204		0.2006666667		0.0000026667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		2.1641013333		1		2.1641013333		32.0601272074		0.0002089148		4.9645905165

		Within Groups		0.6750133333		10		0.0675013333

		Total		2.8391146667		11
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		Anova: Single Factor				C1/C3

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		6		6.3		1.05		0.135

		Column 2		6		1.024		0.1706666667		0.0054506667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		2.3196813333		1		2.3196813333		33.031973267		0.0001858414		4.9645905165

		Within Groups		0.7022533333		10		0.0702253333

		Total		3.0219346667		11





Sheet14

		Anova: Single Factor				C1/C4

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		6		6.3		1.05		0.135

		Column 2		6		1.329		0.2215		0.0011623

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		2.05923675		1		2.05923675		30.2467973881		0.0002618953		4.9645905165

		Within Groups		0.6808115		10		0.06808115

		Total		2.74004825		11





Sheet15

		Anova: Single Factor				Wy1/Wy2

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		4		0.8		0.2		0

		Column 2		4		14.1		3.525		0.2795

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		22.11125		1		22.11125		158.2200357782		0.0000154549		5.987374152

		Within Groups		0.8385		6		0.13975

		Total		22.94975		7
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		Anova: Single Factor				Wy1/Wy3

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		4		0.8		0.2		0

		Column 2		4		4.35		1.0875		0.9708916667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		1.5753125		1		1.5753125		3.2450839864		0.1217142349		5.987374152

		Within Groups		2.912675		6		0.4854458333

		Total		4.4879875		7





Sheet17

		Anova: Single Factor				Wy1/Wy4

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		4		0.8		0.2		0

		Column 2		4		1.028		0.257		0.0062046667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		0.006498		1		0.006498		2.0945524874		0.1979772342		5.987374152

		Within Groups		0.018614		6		0.0031023333

		Total		0.025112		7





Sheet18

		Anova: Single Factor				Wy2/Wy3

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		4		14.1		3.525		0.2795

		Column 2		4		4.35		1.0875		0.9708916667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		11.8828125		1		11.8828125		19.006544616		0.0047723036		5.987374152

		Within Groups		3.751175		6		0.6251958333

		Total		15.6339875		7





Sheet19

		Anova: Single Factor				Wy3/Wy4

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		4		4.35		1.0875		0.9708916667

		Column 2		4		1.028		0.257		0.0062046667

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		1.3794605		1		1.3794605		2.8235916008		0.1438880043		5.987374152

		Within Groups		2.931289		6		0.4885481667

		Total		4.3107495		7
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		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		2		0.4		0.2		0

		Column 2		2		1.1		0.55		0.245

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		0.1225		1		0.1225		1		0.4226497309		18.5127646546

		Within Groups		0.245		2		0.1225

		Total		0.3675		3
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