
Appendix I

Sources of data - Field trials

Sources of data - Field trials

Materials and methods

The trials were established at four sites (Luffness, The Latch, Nocton, Terrington) with different soil types (Table 1) known to be lightly infested with G. pallida.  The trials were in two stages.  The first, pre-trial stage aimed to produce large, replicated plots spanning a wide range of G. pallida population densities by planting them with potato varieties (several were breeders' clones) differing in resistance G. pallida.  At each site an area approximately 76.2 m ( 73.15 m (not including guard rows) was laid out as in Figure 1.  The pre-trial had six complete blocks (replicates) with five main plots per block (7.62m long and 20 rows).  

In the second, main trial stage each of the main plots was split to give five sub plots of 4 rows each.  Each sub-plot grew one of five cultivars (see Table 1 and Figure 1), chosen for differences in their resistance to, or tolerance of G. pallida.  The distance between each row was 0.92 m and the tubers were hand planted 0.38 m apart.  At three of the sites the trials were over two years but at Luffness in East Lothian, the main trial was carried out after an interval of three years.  The layout of the trials were similar to that shown in Figure 1 for Terrington.  In both stages weed, aphid and blight control, and fertiliser applications were according to local practice.  Irrigation was applied at Luffness and Nocton, but not at Latch or Terrington.  Terrington suffered from a shortage of water during a very dry spring and summer, which resulted in the early senescence of much of the trial crop with a consequent reduction in yield.  However, the Pf data was not affected as the PCN life cycle is relatively short.

At the beginning of the main trial, soil samples of approximately 0.5 kg were taken comprising 30 cores, 2 cm in diameter, 12 cm deep, from the middle of each sub-plot immediately prior to planting.  These samples were dried, the cysts crushed and the eggs counted.  At the end of the growing season, the tubers from the middle eight plants of the two inner rows of each sub- plot were lifted by hand. The yield was recorded and a further 30 core samples taken from the middle of each of the split plots, the cysts extracted, crushed and eggs counted.

	Site

(Soil type)
	Year

Pre-trial        main trial
	Cultivars

pre-trial                  main trial           
	Resistance (%)
	Tolerance

	Latch

Dundee

(Loamy Sand)
	1988
	1989
	Maris Piper, Morag,

Maris Piper/Morag,

Glenna & 12380
	Maris Piper

Morag

Santé

Glenna

12380
	0

75

75

85

95
	low

medium

medium

high

low



	Luffness

East Lothian

(Sandy Loam)
	1988
	1991
	Maris Piper, Fiona,

Glenna/Morag,

Glenna, 12380
	
	
	

	Nocton

Lincolnshire

(Peaty Loam)
	1990
	1991
	Maris Piper, Fiona,

Fingal, Glenna,

12380
	
	
	

	Terrington

(Silty Loam)


	1988
	1989
	Maris Piper, Fiona,

Fingal, Glenna,

12380
	
	
	


Table 1 Summary of trial information.

[image: image67.wmf]Figure 1 Terrington layout and the whole plot #1 showing the positions of the plants, *, and the plants used for measuring yield in one split plot. ( represents the direction of the rows, each ( ( 1 split plot.

Results

Field trials

The data available for each sub-plot was the cultivar, the pre-trial cultivar, Pi, Pf and yield as well as the additional information of the position; block, whole plot and split plot.  The Pi used was a mean of the five sub-plots.  An analysis of variance was performed on each of the sites, for each of Pi, Pf and yield.  The mean yields (t/ha) for each variety, at each site are given in Table 2.

	
	Cultivar

	
	Maris Piper
	Morag
	Santé
	Glenna
	12380
	s.e.d.  (@100d.f.)

	Latch
	18.75
	25.64
	22.69
	20.53
	14.48
	1.072

	Luffness
	15.09
	17.41
	12.14
	18.80
	3.91
	0.823

	Nocton
	43.25
	53.87
	48.62
	44.64
	23.39
	2.064

	Terrington
	15.47
	19.68
	20.41
	23.59
	11.38
	0.827


Table 2 The estimated mean yield, in tonnes/hectare for five cultivars at four sites.

Analysis of variance

Initial Population Density, Pi
There was a very strong effect of the pre-trial cultivar, as expected, at the main plot level at all four sites.  The highest Pi’s were in plots that had grown Maris Piper in the pre-trial treatment and the lowest in the plots that grew 12380.  The other cultivars affected Pi as expected from their different levels of susceptibility to PCN with the result that there was a wide range of Pi's at each site. 

Terrington,

An analysis of the 'residual plots' indicated that transformation was necessary, with the residuals grouping and non-constant variance in the fitted value plots. The 
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 transformation was used; the anova being similar to the above but the residual plots were improved (Figure 2).
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Figure 2 Fitted vs residual plot for Terrington from analysis of variance of Pi data and transformed data,
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Nocton

The analysis of variance (anova) table shows that the pre-trial treatment was very significant, the population densities being distributed as with all the other sites according to the susceptibility of the cultivar concerned.  The residual plots (Figure 3) indicate that a transformation was necessary, through tight grouping at low levels of Pi and by the spread at higher levels.  The square root transformation was carried out after the removal of the largest residual (which was 6.4 standard errors from the mean 0) as was considered to be an error.  The residual plots are for the original data and the transformed data with the suspect value removed.
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Figure 3 Nocton analysis of variance residual plots for Pi and 
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Latch:

The anova indicate that there was a very strong effect of the first stage, pre-trial cultivar.  The residual fitted plot (Figure 4) shows that transformation was necessary to counter the non-constant variance of the residuals.  It was also decided that the data value at position block 3, whole (main plot) 4, sub plot 5 was unusual and possibly unreliable, hence it was rejected. 
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Figure 4 Latch analysis of variance residual plots– Pi data and 
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Luffness:

This analysis was similar to that for the Latch; strong pre-trial cultivar effect with one very large residual which was removed. 

The initial densities of nematodes at Luffness were distributed according to resistance but overall numbers were lower than at other sites.  This may be due to the soil types or the virulence of the nematodes at Luffness.

The Pi data was transformed by taking the square root of the data, primarily to standardise it with that from the other sites.  This proved to be acceptable in that the anova and the residual plots showed no great deviation from normality (Figure 5).  There are three fitted residual plots for this site; original data, modified data (removal of ‘bad’ data value) and transformed data.

[image: image71.wmf]
Figure 5 Luffness analysis of variance residual plots for Pi and 
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data.

The Pi data required a square root transformation at three sites and Luffness was also transformed for consistency.  There was an indication at Terrington that the main trial cultivar was affecting the distribution of the Pi data but this must be by chance.

Yield (Main trial)

Terrington and Luffness

There was a very strong cultivar and interaction effect at the split plot stratum.  This is borne out in the table of means where the highest yields were, as expected, in the plots with the fewest G. pallida (i.e. those that previously grew cv 12380).  Similarly, the lowest yields were in the plots with the populations (i.e. those that previously grew cv Maris Piper).  Therefore, the analysis makes sense biologically and the residual plots show that the basic assumptions (of Normality) are not violated. 

The yield data at Terrington had to be viewed with caution because yields were extremely low following a dry spring and a drought in the summer.  As no irrigation was available, the crop senesced early.  The results were similar to those of Luffness, which has a population of virulent nematodes (Trudgill, person. comm.).

Latch and Nocton

There was very strong cultivar effect at both sites, and at both sites there was no interaction with the pre-trial cultivars.  The highest yields were again in those plots that had previously grown the most resistant cultivar (12380), but the difference between the cultivars was not as marked as with the other sites.

In the analysis of variance tables, prcv represents the cultivars used in the pre-treatment trial and cv is the cultivar used in the main trial.

The results from the analysis of variance tables are summarised in Table 3.

	Stratum
	treatment
	Yield
	Latch
	Luffness
	Nocton
	Terrington

	block.whole
	prcv
	prob.
	<0.001
	<0.001
	<0.001
	<0.001

	block.whole.units
	cv

prcv.cv
	prob.
	<0.001
	<0.001
	<0.001
	<0.001

	
	
	prob.
	0.329
	<0.001
	0.527
	0.001


Table 3 Anova for yield data from the four sites.

Final Population Density, Pf
Terrington and Luffness

The anova showed that there was a strong previous cultivar effect from the pre-trial treatment at the whole plot level and a strong interaction effect at the split plot level.  The cultivar effect was very strong.  This interaction with pre-trial cultivars could be due to the stress that the plants were under at Terrington and the virulent nature of the nematodes at Luffness.

There were some large residuals and the residual plots indicated that transformation was required; again the square root transformation was used.  In the 
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anova, the analysis is very much as above, except that the residual plots are now acceptable.

Latch 

There was a strong previous cultivar effect at the main plot level, but no interaction effect at the sub plot level.  The most resistant cultivar, 12380, had the lowest multiplication rate (on average) of the five cultivars tested, Maris Piper, the least resistant, the greatest multiplication rate (on average). The residual vs fitted values plot showed pattern and non-constant variance indicating that transformation was necessary.  A square root transformation resolved the problem and did not affect the main conclusion.

Nocton

The Nocton analysis of variance showed that there was very strong cultivar effect but very little contribution from the pre-trial treatment cultivar and no interaction.  The table of means (Table 4) shows that on the prcv plots, the means are nearly the same but on the individual cultivar plots, the differences between the resistances of the cultivars is clear.

	Grand mean  215.6

     prcv    Piper    Fiona   Glenna   Fingal   c12380

             236.8    223.3    205.3    220.6    191.9

       cv    Piper    Morag    Sante   Glenna   c12380

             597.9    156.2    188.2     98.7     37.0




Table 4 Table of means for Pf data at Nocton

This is caused by the multiplication rate of nematodes being high when the initial population density is low, as seen on the resistant pre-trial cultivar 12380 plots, while with high initial population densities the multiplication rate is low, as with pre-trial cultivar Maris Piper (Trudgill et al, 1996).

The distribution of the residuals in the fitted values vs residual plot, Figure 6, clearly shows the data for Maris Piper, the least resistant cultivar in the trial. The plot also shows the distribution of the residuals associated with the other cultivars is clearly not random. This indicates the need for the data to be transformed; the square root of Pf being taken.
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Figure 6 Residual vs fitted values plot for Nocton Pf  data.

	Stratum
	treatment
	Pf
	Latch
	Luffness
	Nocton
	Terrington

	block.whole
	prcv
	prob.
	0.002
	0.015
	0.597
	<0.001

	block.whole.units
	cv

prcv.cv
	prob.
	<0.001
	<0.001
	<0.001
	<0.001

	
	
	prob.
	0.808
	0.013
	0.931
	0.064


Table 5 Summary of anova for the final population, Pf, data

The Pf data at all four sites were transformed by taking the square root.

Analysis of covariance

Pi as a Covariate

As both the yield loss and the final populations (of PCN) have been described in terms of Pi (Seinhorst, 1967; Elston et al, 1991), it desirable to consider Pi as a covariate.  The first step was to examine the distribution of 
[image: image7.wmf]i

P

in relation to the main trial cultivars.  Figure 7 shows that there is a uniform distribution of Pi across the cultivars indicating that the randomisation process was successful.

The original anovas were consulted of the four sites to determine if there was any interaction with the pre-trial treatments at the split plot level.  This was to investigate how best to utilise the Pi data with respect to yield and Pf. T here were two anovas produced with 
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 as covariate for yield and 
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for each site; one with the main trial cultivar, cv, as the treatment, the other included the previous cultivar – prcv*cv.  This determined whether the Pi data could be treated as a covariate, which would allow the individual data values to be used, or as a factor when the whole plot averages could be used.

The data appeared to fall into two groups depending on whether there was any interaction effect in the basic anova; Nocton and Latch were very similar, as were Terrington and Luffness. Consider the following tables from Latch for yield, Table 6a and 6b

***** Analysis of variance (adjusted for covariate) *****

Treatment cv 
Variate: yield    

Covariate: sqrtpi

Source of variation  d.f.(m.v.)   s.s.     m.s.  v.r.  cov.ef.  F pr.

block stratum

Covariate             1        357.13    357.13  2.79           0.170

Residual              4        512.46    128.12  6.08   1.36

block.whole stratum

Covariate             1       2022.82   2022.82 95.98           <.001

Residual             23        484.72     21.07  1.23   4.96

block.whole.*Units* stratum

cv                    4       2047.28    511.82 29.86    0.99   <.001

Covariate             1         48.94     48.94  2.85           0.094

Residual            106(9)    1817.16     17.14         1.02

Total               140(9)    7034.94

Table 6a  Analysis of covariance for yield at Latch (treatment = cv).
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Figure 7 Box plots for each site and cultivar of distribution of the square root of Pi.

***** Analysis of variance (adjusted for covariate) *****

Treatment prcv*cv
Variate: yield

Covariate: sqrtpi

Source of variation  d.f.(m.v.)   s.s.    m.s.    v.r. cov.ef.  F pr.

block stratum

Covariate             1         355.41  355.41    2.54          0.186

Residual              4         558.68  139.67    5.96    1.31

block.whole stratum

prcv                  4          74.59   18.65    0.80    0.46  0.542

Covariate             1         317.00  317.00   13.53          0.002

Residual             19         445.15   23.43    1.41    1.63

block.whole.*Units* stratum

cv                    4        1999.25  499.81   30.18    0.99  <.001

prcv.cv              16         372.88   23.30    1.41    0.99  0.156

Covariate             1          31.39   31.39    1.90          0.172

Residual             90(9)      1490.36  16.56            1.01

Total               140(9)      7034.94

Table 6b  Analysis of covariance for yield at Latch (treatment = prcv*cv)

There was no interaction in the basic anova.  What the above tables show, starting with Table 6a (treatment cv), concentrating on the block.whole.units stratum, is that with the covariate fitted, the cultivar, cv, was significant but with the cultivar fitted, the covariate was not.  In Table 6b, with prcv included, the covariate was not significant and with the covariate fitted, the interaction was not significant.  In the block.whole stratum, the covariate accounts for much more yield variation than the treatment prcv, an unexpected result.  However, the analysis shows that taking the 
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 as a covariate is acceptable at split plot levels and that whole plot averages can be used.  The analysis and conclusions for Latch are the same as for Nocton.

At Terrington there was a strong interaction between the cultivar cv and prcv.  In the tables below, 7a and 7b, firstly with the cv fitted the covariate was not significant, at the split plot level and with the covariate fitted the cultivar was. In the prcv*cv model, with the covariate fitted, the interaction was strong whereas with the interaction fitted the covariate was not significant.  This suggests that the interaction is the dominant feature here and that plot layout is important, in terms of the previous cultivars.  The analysis and conclusions for Luffness are the same as for Terrington.

***** Analysis of variance (adjusted for covariate) *****

Treatment cv

Variate: yield

Covariate: sqrtpi

Source of variation d.f.     s.s.       m.s.    v.r. cov.ef.  F pr.

block stratum

Covariate            1     131.49     131.49    1.96          0.234

Residual             4     267.76      66.94    1.20    1.19

block.whole stratum

Covariate            1    4782.10    4782.10   85.89          <.001

Residual            23    1280.54      55.68    4.37    4.54

block.whole.*Units* stratum

cv                   4    2704.07     676.02   53.07    0.98  <.001

Covariate            1       8.08       8.08    0.63          0.428

Residual           115    1464.93      12.74            1.00

Total              149   10635.73

Table 7a Analysis of covariance for yield – Terrington (treatment = cv).

***** Analysis of variance (adjusted for covariate) *****

Treatment prcv*cv
Variate: yield

Covariate: sqrtpi

Source of variation d.f.     s.s.       m.s.    v.r. cov.ef.  F pr.

block stratum

Covariate            1     131.49     131.49    1.96          0.234

Residual             4     267.76      66.94    2.03    1.19

block.whole stratum

prcv                 4     654.62     163.66    4.97    0.49  0.007

Covariate            1      82.36      82.36    2.50          0.130

Residual            19     625.92      32.94    3.18    1.07

block.whole.*Units* stratum

cv                   4    2704.07     676.02   65.34    0.97  <.001

prcv.cv             16     440.66      27.54    2.66    0.98  0.002

Covariate            1       0.46       0.46    0.04          0.834

Residual            99    1024.28      10.35            0.99

Total              149   10635.73

Table 7b Analysis of covariance for yield – Terrington (treatment = prcv*cv).

In the analysis of covariance for 
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 at Nocton, reading from the summary below, Table 8, with no interaction effect in the basic analysis, the two treatment models read the same: with the covariate fitted, the cultivar is significant and with the cultivar fitted, the covariate is significant.  In the prcv*cv model, with the covariate fitted the interaction is not significant but with the interaction fitted the covariate is (p=0.06).  Therefore, the interaction does not have a significant role here while the covariate does and it is advisable here to use the individual values of 
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.  The analysis was similar for Latch, as before.

In the analysis of covariance for 
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at Terrington, where there was strong interaction between the pre-trial and main trial cultivars, the summary shows that, with the cv treatment, with the cultivar fitted, the covariate is significant.  Introducing the pre-trial treatment, with the covariate fitted the interaction is significant while with the interaction fitted, the covariate is not significant.  In this case it would be appropriate to use the whole plot averages rather than the individual 
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 data values. 

	
	model
	BLOCK
	WHOLE
	SPLIT

	
	
	cov
	Co-eff
	Cov (p)
	Co-eff
	prcv (p)
	Cov
	Co-eff
	prcv.cv
	cv

	Nocton

Yield
	cv
	((0.01)
	-4.16
	((<)
	-3.15
	*
	X(0.6)
	-0.26
	*
	(

	
	prcv*cv
	((.009)
	-4.17
	X(0.1)
	-1.68
	X(0.1)
	X(0.4)
	-0.42
	X(0.6)
	(

	SqrtPf
	cv
	X(0.53)
	0.4
	((.003)
	0.47
	*
	((0.05)
	0.34
	*
	(

	
	prcv*cv
	X
	0.40
	X(0.26)
	0.4
	X(0.84)
	((0.06)
	0.33
	X(0.5)
	(

	Terr.

Yield
	cv
	X(0.23)
	-1.5
	((<)
	-1.72
	*
	X(0.43)
	-0.24
	*
	(

	
	prcv*cv
	X
	-1.5
	X(0.13)
	-0.51
	((.007)
	X(0.8)
	0.07
	((.002)
	(

	SqrtPf
	cv
	X(0.17)
	0.49
	((<)
	0.677
	*
	X(0.12)
	0.19
	*
	(

	
	prcv*cv
	X
	0.49
	((<)
	0.586
	X (.46)
	X (0.2)
	0.17
	((.007)
	(

	Luff.

Yield
	cv
	X(0.66)
	1.1
	((<)
	-2.45
	*
	X(0.12)
	-0.6
	*
	(

	
	prcv*cv
	X
	1.1
	X(.29)
	-0.68
	((0.03)
	X(0.29)
	-0.36
	((<)
	(

	SqrtPf
	cv
	X(0.7)
	0.5
	((0.04)
	0.16
	*
	X(0.50)
	-0.13
	*
	(

	
	prcv*cv
	X
	0.5
	X(0.07)
	0.31
	((0.01)
	X(0.56)
	0.11
	((<)
	(

	Latch

Yield
	cv
	X(0.17)
	-0.86
	((<)
	-1.21
	*
	X(0.09)
	-0.32
	*
	(

	
	prcv*cv
	X
	-0.86
	((.002)
	-1.14
	X(0.5)
	X(0.17)
	-0.27
	X(0.16)
	(

	SqrtPf
	cv
	X(0.15)
	0.36
	((<)
	0.46
	*
	((0.04)
	0.24
	*
	(

	
	prcv*cv
	X(0.16)
	0.37
	X(0.76)
	0.07
	X(0.14)
	((0.05)
	0.24
	X(0.3)
	(


Where * indicates that there is no treatment value, (<) means that the value is less than 0.001, X means that the treatment was not significant, ( means that the treatment was significant at the 5% level.

cov is the covariate term – sqrt(Pi)

Prcv*cv is the treatment ‘previous cultivar (seeding), cultivar and interactions (prcv.cv)’.

Table 8  Summary of the analysis of covariance for the four sites

Given that at Luffness there was strong interaction between the pre and main trial cultivars, the analysis and conclusions are the same as for Terrington.  There is a slight difference in the cv treatment output in that with the cultivar fitted, the covariate is not significant.  However, with the interaction being strong, the treatment prcv*cv output suggests that the interaction is more significant than the covariate.  

It should be noted that during the main trial, Terrington experienced a dry spring, which continued into the summer, with no irrigation facilities resulting in the early senescence of many of the cultivars in the trial: early senescence can also be a characteristic of nematode damage.  This appears to be comparable to the Luffness site that has a combination of free-draining soil and a population of highly virulent nematodes (per. comm. D.L. Trudgill).

Using data obtained from literature, (Phillips et al., 1998) for the ‘estimated maximum tuber yields (t/ha) (Ymax) for five potato cultivars at four sites’ with the means data in Table 2, Table 9 was produced to compare the ratio of mean yield and expected yield for each cultivar.

	cultivar
	Site
	Yield (t/ha)
	ratio

mean:max (%)

	
	
	mean
	Ymax
	

	Maris Piper
	Latch
	18.75
	24.9
	75.3

	
	Nocton
	43.25
	66.6
	65.0

	
	Terrington
	15.47
	27.8
	55.6

	
	Luffness
	15.09
	46.2
	32.7

	Morag
	Latch
	25.64
	34.9
	73.5

	
	Nocton
	53.87
	71.0
	82.2

	
	Terrington
	19.68
	28.5
	69.0

	
	Luffness
	17.41
	44.0
	39.6

	Santé
	Latch
	22.69
	29.2
	77.7

	
	Nocton
	48.62
	60.5
	80.4

	
	Terrington
	20.41
	34.9
	58.5

	
	Luffness
	12.14
	45.6
	26.6

	Glenna
	Latch
	20.53
	22.6
	90.8

	
	Nocton
	44.64
	55.8
	80.0

	
	Terrington
	23.59
	29.9
	78.9

	
	Luffness
	18.80
	28.9
	65.1

	12380
	Latch
	14.48
	20.8
	69.6

	
	Nocton
	23.39
	36.9
	63.4

	
	Terrington
	11.38
	22.9
	49.7

	
	Luffness
	3.91
	12.8
	30.5


Table 9 Ratio of mean to maximum (estimated) yield for 5 cultivars at 4 sites.

Table 9 shows that all cultivars suffered the most damage at Luffness with the next greatest damage at Terrington.  The cultivar Glenna was the most tolerant, having a minimum yield that was 65% of the maximum at Luffness, approximately 80% at Terrington and Nocton and 91% at Latch.  This result could have been predicted as Glenna has a high tolerance (Trudgill and Phillips, 1994).  Cultivar 12380 has high resistance but low tolerance. 

Curve fitting

Yield

It is known that the decrease in yield is proportional to the initial population density, Pi  (Brown 1969; Oostenbrink 1966; Seinhorst 1965; Elston et al 1991).  The two-stage trial was designed to provide a wide range of Pi's in the second year and hence a wide range of yield responses (Phillips et al 1998).  The Pi data at each site is summarised in Table 10.

	Site
	PI (eggs/g soil)

	
	minimum
	maximum
	mean

	Terrington

Nocton

Latch

Luffness
	0.01

3.70

3.00

5.17
	301.00

328.00

387.00

136.00
	59.89

49.56

74.86

46.39


Table 10 Values of Pi (per plot) before main trial.

The distribution of the Pi at each site for each cultivar have previously been described in Fig 6. The wide range of Pi values was expected to generate a wide range of yield responses.  The relationship between yield and Pi was investigated by fitting the data to inverse linear yield model as proposed by Elston et al (1991). 

Elston’s inverse linear yield model

Elston's model is
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(1)

where E[Y] is the expected yield,

Ymax  is the estimated maximum yield at Pi = 0 ,


m is the ratio of minimum to maximum yield and


c is the rate that increasing Pi decreases yield and is a measure of  tolerance.

If the minimum yield is taken to be zero, at Pi = (, then equation (1) can be rewritten as
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(2)

Models (1) and (2) have biological interpretations comparable to previous models such as that proposed by Seinhorst, (1965).  The advantage of Elston’s model is that cultivar tolerance (to PCN) is expressed in two parameters in model (1), m and c, and only c in model (2) whereas the Seinhorst model has a complicated interpretation of tolerance involving three parameters.  Consequently, the data will not be fitted to Seinhorst’s model.

The analysis of covariance suggested that the Pi values at Luffness and Terrington be averaged (the square root of Pi data averaged then squared) across the whole plots, whereas the individual Pi values could be used at Nocton and Latch, as well as the whole plot averages.

Analysis of Models

The initial analysis from Genstat on fitting equation (1) to all the sites individually, estimating Ymax, m and c by using the ‘fitnonlinear’ command, found:

i
m was not significantly different from 0,

ii
c was not significantly different from 0, and

iii
there was high correlation (negative) between m and c for most cultivars at all sites irrespective of the Pi values used, (averages or actual).

The high correlation between parameters m and c made meaningful estimates for these parameters difficult.  Fixing the m at zero reduced the number of parameters required to be estimated (Equation 2).

The results from the analysis of the reduced model are summarised in Tables 11 and 12.  Table 11 gives the estimates and standard errors for the parameters Ymax and c while Table 12 gives the correlation coefficients and the percentage variation accounted for (%var) at each site and for each cultivar. 

From the analysis of covariance earlier, it was concluded that at Luffness and Terrington, the whole plot averages were preferable to the individual Pi values.  It was also shown that either the individual Pi data or the whole plot averages could be used at Latch and Nocton.  There was no convergence for some cultivars at both Latch and Nocton using the actual Pi data whereas there were no problems with the averaged data.

Yield results
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Latch and Nocton

            Piper Morag Sante Glenna 12380                    Piper Morag Sante Glenna 12380

Figure 8 Distribution of yield at Latch and Nocton

Figure 8, the distribution of yields at Latch and Nocton, shows that cultivar Morag was the highest yielding with Maris Piper, Sante and Glenna comparable. The cultivar 12380 at Latch had a wide range of responses but had the lowest mean yield at both sites. 

	Cultivar

	Site               
	Maris Piper
	Morag
	Sante
	Glenna
	12380

	
	Ymax
	c
	Ymax
	c
	Ymax
	c
	Ymax
	c
	Ymax
	c

	Terrington
	27.86

(2.92)
	53.2

(16.0)
	28.49

(2.1)
	102.7

(27.9)
	34.85

(2.62)
	60.5

(13.6)
	29.86

(1.42)
	189.3

(44.4)
	22.91

(1.78)
	39.23

(7.95)

	Luffness
	46.4

(14.0)
	19.17

(9.52)
	43.59

(7.24)
	26.36

(8.01)
	46.5

(17.2)
	13.77

(7.62)
	28.77

(4.06)
	80.5

(34.8)
	6.04

(1.08)
	77.9

(42.1)

	Latch
	24.81

(2.07)
	174.1

(65.3)
	34.9

(2.14)
	153.3

(39.5)
	29.28

(1.94)
	197.1

(62.5)
	22.68

(1.52)
	612

(385)
	20.88

(1.87)
	121.1

(40.7)

	Nocton
	73.51

(6.82)
	55.2 (13.9)
	72.06

(5.59)
	122.3

(39.7)
	63.12

(5.96)
	139.3

(59.5)
	56.65

(3.82)
	155.3

(50.6)
	37.78

(5.67)
	63.1

(27.5)


Table 11 Estimates for the Ymax and c parameters (with standard errors) for five cultivars at the 4 sites, minimum yield fixed at zero.

	Cultivar



	Site
	Maris Piper
	Morag
	Sante
	Glenna
	12380

	
	corrn.
	% var
	corrn.
	% var
	corrn.
	% var
	corrn.
	% var
	corrn.
	% var

	Terrington
	-0.836
	60.5
	-0.826
	55.6
	-0.836
	70.9
	-0.806
	58.9
	-0.833
	77.0

	Luffness
	-0.980
	53.5
	-0.974
	65.7
	-0.985
	53.9
	-0.951
	36.5
	-0.952
	22.6

	Latch
	-0.854
	41.4
	-0.863
	62.2
	-0.844
	49.2
	-0.770
	10.3
	-0.880
	51.5

	Nocton
	-0.952
	70.4
	-0.913
	46.4
	-0.906
	29.2
	-0.901
	40.1
	-0.946
	39.0


Table 12 Correlation coefficients (corrn) and % variation (% var) accounted for at the four sites.

Model (2) was fitted to the data, initially with individual Pi values; this was not always successful due to non-convergence.  The whole plot averages had no such problems although the %var was not always high, maximum of 62.2% at Latch (Morag) and 70.4% (Maris Piper) at Nocton.  The correlation between the parameters, 
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, was high (0.95) at Nocton for both Maris Piper and 12380. 

Comparing the analyses and estimates of the parameters using the individual Pi values and whole plot averages indicated that the whole plot averages for Pi gave the better results.  This was most apparent in the % variation accounted for, which with only one exception increased on the analysis using the whole plot averages.  The % variation accounted for was, however, generally low, typically less than 60%, the maximum difference being at Nocton (Maris Piper) which went from 40% to over 70 %.  There was still some correlation evident at Nocton between Ymax and c with magnitude up to 0.952 for Maris Piper, whereas at Latch, correlation values were all less than 0.9 (in absolute value).

The residual plots for Latch were obtainable only for cultivars Maris Piper and Morag using the actual Pi data but there was little difference between these and the plots obtained from the averaged Pi data.  The residual against fitted values plots for the analysis using the averaged data at the Latch site are below, Figure 9.
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Figure 9 Residual plots for five cultivars at the Latch using whole plot averages for Pi data.
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Luffness and Terrington

                        MP    M     S      G     12380                    MP    M      S       G      12380

Figure 10 Distribution of yield at Luffness and Terrington

Luffness:

The yields were generally variable and the fitted curves accounted for 22.6% to 65.7% of the variation.  The correlation between the parameters 
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was high, greater than 95%, and a suggestion that the parameter c may be zero for cultivars Maris Piper, Sante and 12380.  The estimate for Ymax showed considerable variation with high standard errors for Maris Piper and Sante. 

The distribution of yield, Figure 10, associated with the cultivar 12380 was not as variable as at the other sites and did not appear to be dependent on the Pi value.  This could be a consequence of the intolerance of this cultivar to damage.

Terrington

The data was the closest fitting with % variation accounted for ranging from 55.6% (Morag) to 77.0% (12380).  This was evident in the standard errors for the estimates for the parameters and the graphs of fitted values against yield.  There was no suggestion of correlation between the parameters.  Parameter estimates are given in Table 11 and the correlation coefficients and the percentage variation accounted for are given in Table 12.

The results compare favourably with those obtained by Phillips et al (1997).  Some of the above yields are slightly larger, but the main difference is with the standard errors for Nocton and Luffness.  Overall, the models show no improvement on the previous analysis of the data (Phillips et al, 1997).  The amount of variation accounted for is not indicative of a good fitting model and that there may be some other factor not accounted for in the model such as errors in measuring the data.

Extension of Yield Loss Model
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The data for all four sites were also analysed simultaneously.  The first approach was to estimate the Ymax and c parameters for each cultivar at each site simultaneously. The results for this were similar to the previous analysis, above, with slight differences in the standard errors.  The percentage of variance accounted for was 86.5%, with seven residuals being large, though less than 4.  The fitted values - yield data plot shows a near straight line but the residuals - fitted values plot shows that the error variance is not constant, increasing with the larger responses, see below Figure 11.  The standard errors were highest at Luffness for all cultivars but yield did not appear to be dependent on Pi at this site.  The correlation coefficients were also as before.
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Figure 11 Fitted values, residuals and yield data plots.
Site and Genotype Effects (Tolerance) 

Another approach was to consider the cultivars in terms of their tolerance to PCN and to group them accordingly.  This would allow an examination of whether there is a site effect influencing the results.  The cultivars Maris Piper and 12380, both of low tolerance, made one group, Sante and Morag, intermediate tolerance, made the second and Glenna, high tolerance, the third.  Equation (2) was rewritten as 
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where c in equation (2) has been replaced with sj*gk, the effect of site j multiplied by the genotype group k (Terrington was allocated the site parameter value of 1 to act as the base from which the other sites could be estimated).  The data for cultivar 12380 at Luffness was removed, as the yields were very small over the range of Pi.  The analysis gave a good fit, with 85.1 % of the variation accounted for and four large residuals (out of 570 data values), with very little evidence of correlation between the parameters.

Results

	Site
	Cultivar

Maris Piper         Morag              Sante              Glenna            12380

	Terrington
	28.42

(2.36)
	30.23

(2.01)
	32.36

(2.07)
	30.97

(1.86)
	21.26

(2.12)

	Luffness
	40.66

(6.07)
	36.04

(4.59)
	25.87

(3.60)
	29.50

(3.19)
	-

	Latch
	26.44

(2.00)
	33.03

(1.79)
	29.09

(1.70)
	23.65

(1.41)
	20.62

(1.81)

	Nocton
	68.54

(3.85)
	73.94

(2.61)
	66.53

(2.43)
	53.85

(2.13)
	56.31

(7.58)


Table 13 Estimates for the maximum yield for five cultivars at four sites, standard errors in parenthesis.

	group k
	Cultivars
	gk   (se)
	group j
	Site
	sj     (se)

	1
	Maris Piper

& 12380
	49.73  (9.14)
	1
	Terrington
	1

	2
	Morag  & Sante
	79.7    (13.3)
	2
	Latch
	2.571  (0.641)

	3
	Glenna
	153.1   (34.4)
	3
	Nocton
	1.370  (0.252)

	
	4
	Luffness
	0.486   (0.132)


Table 14 Estimates for the genotype, gk, and site, sj, parameters, standard errors in parenthesis.
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While the plot of fitted values against the yield data was reasonable, the residual plot against fitted values was not, Figure 12.  There was evidence that the error variance was not constant and that the larger responses are more variable than the small responses.

Figure 12 Fitted values, residuals and yield data plots for site and genotype effects.

There was considerable improvement in the standard errors for the maximum yield estimates as compared to the previous model, (2) above.  This could be a consequence of removing the Luffness 12380 data. 

Transforming the data by taking logarithms to rectify the residual problem resulted in the large responses being less variable than smaller responses.  The overall % variation accounted for dropped to 80.2, the yield estimates only slightly different from the above analysis, equation (3), apart from Nocton where all estimates had large standard errors and the estimate for genotype 12380 was the second highest with the highest standard error.  The residual and fitted values plots are in Figure 13.

A square root transform of yield produced no warnings concerning the pattern of residuals in the fitted values plot.  The cultivar 12380, at Nocton, still has the highest standard error but is now the lowest yielding cultivar at the site as expected.  The % variation accounted for was 84.2; residual and sqrt(yield) to fitted values plots are in Figure 14 below.
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Figure 13 Transformed Fitted Values and Yield data, residual plots.
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Figure 14 Square root transformed yield  /  residual fitted values plots.

Results

The model from the last analysis is 
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the expected value of the square root of the yield response, assuming the errors follow a Normal distribution, gives the best results in terms of the residual plots.  The parameter estimates for model (4) are below:

	Site
	Cultivar

Maris Piper         Morag              Sante              Glenna            12380

	Terrington
	5.176

(0.184)
	5.561

(0.169)
	5.668

(0.170)
	5.567

(0.163)
	4.456

(0.173)

	Luffness
	5.838

(0.292)
	5.830

(0.268)
	4.803

(0.236)
	5.245

(0.216)
	-

	Latch
	5.000

(0.152)
	5.685

(0.144)
	5.341

(0.142)
	4.816

(0.127)
	4.393

(0.146)

	Nocton
	7.968

(0.216)
	8.528

(0.182)
	8.083

(0.177)
	7.251

(0.156)
	7.105

(0.313)


Table 15 Estimates for Ymax (model (4)), se in parenthesis.

	group k
	Cultivars
	gk   (se)
	group j
	Site
	sj     (se)

	1
	Maris Piper

& 12380
	130.5

(15.0)
	1
	Terrington
	1

	2
	Morag  & Sante
	173.3

(19.0)
	2
	Latch
	2.713

(0.441)

	3
	Glenna
	336.9

(58.4)
	3
	Nocton
	1.448

(0.208)

	
	4
	Luffness
	0.5849

(0.441)


Table 16 Estimates for site, sj, and genotype, gk, model (4), se in parenthesis.

Final Population (Pf )

It is known that the multiplication rate of PCN is dependant on the initial population density (Seinhorst 1970; Jones and Perry 1978) and that the expected rate of multiplication will fall as Pi increases.  This was tested on all the available data by simply dividing the Pf data by the corresponding Pi data then plotting the multiplication rate against the Pi data.  Terrington was shown to be unsuitable for further analysis, see Figure 15.

Figure 15 can easily be compared to the expected graph of the multiplication rate in Figure 16.  It can be assumed that the drought experienced at Terrington is the primary cause of the nematode response at this site.
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Figure 15 Multiplication rates (mr) of PCN at Terrington.
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Figure 16 Typical multiplication rate (Pf/Pi) plot for PCN.

Figure 16 shows that there is a shortage of data at the lower and upper ends of the range.  This tends to make the error variance non-constant - small at the ends and larger in the middle.  This leads to considering the Gamma distribution for the error function, verified by analysing with the error having a normal distribution.

Jones and Kempton Model

The model to be fitted was a modified Jones and Kempton population model with the inverse linear yield loss model (Elston), in the form
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where E[Pf] is the expected value for Pf after growing potatoes in soil containing an initial population of PCN, Pi,
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 is the product of 
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, the average number of eggs laid per female, f, multiplied by the proportion of juveniles which become successfully established in a root, H, and is a measure of fecundity,
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, b being the constant of proportionality between the ratio of males to females and the density of juveniles in the roots and h is the density of roots (cm root g-1 soil), and is a measure of resistance, 

k is taken from the inverse linear yield model: 
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The analysis followed the same pattern as with the inverse linear yield loss model earlier, by first looking at individual sites and then a simultaneous analysis of the remaining three sites.  The error distribution was taken as gamma.  It was possible to estimate all the parameters at Luffness and Latch but this lead to very high standard errors and serious correlation between 
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 and 
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, parameter values, (se), of 67.1 (54.5) and 19.37 (9.48) respectively.  At Nocton, convergence was not possible and an investigation of the effect that 
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 had on the deviance was undertaken.  The deviance changed very little over a wide range of 
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, 31.64 for values between 125 and 170.  The deviance continued to fall up to 
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 = 350 but values greater than 250 would be impossible by definition. The value for 
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 at Nocton was chosen to be 140.

Results

	Parameter
	Luffness
	Latch
	Nocton

	
	MP
	0.1124 (0.0144)
	0.0381 (0.0047)
	0.0917 (0.0164)

	
	Morag
	0.1428 (0.0172)
	0.0643 (0.0122)
	0.665 (0.155)
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	Sante
	0.1292 (0.0153)
	0.0772 (0.0106)
	0.571 (0.107)

	
	Glenna
	1.002 (0.173)
	0.1817 (0.0478)
	1.375 (0.198)

	
	12380
	7.17 (5.41)
	0.4175 (0.0864)
	30.7 (34.7)

	
	MP
	0.636 (0.167)
	0.069 (0.161)
	0.606 (0.135)

	
	Morag
	0.600 (0.194)
	0.578 (0.110)
	0.8854 (0.0771)

	Cp
	Sante
	0.584 (0.198)
	0.379 (0.142)
	0.829 (0.116)

	
	Glenna
	0.838 (0.148)
	0.785 (0.092)
	0.581 (0.234)

	
	12380
	0.924 (0.144)
	0.550 (0.115)
	0.754  (0.122)
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	67.1
	19.37
	140


Table 17 Estimates of parameters for the modified Jones and Kempton population model with inverse linear yield loss model, standard errors in parenthesis, MP is Maris Piper.
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Figure 17 Standardised residuals and Fitted values plots for the analysis of Pf data

The deviance for the analysis was 82.24 with 419 degrees of freedom.  There was only 1 large standardised residual (-3.06).  The plots of fitted values against the data is spoiled by the data of cultivar Maris Piper at Nocton which had some very large responses and multiplication rates in excess of 80.  These large responses also appear in the residual vs fitted values plot; see Figure 17. 

From Figure 12, it can be seen that fitted values greater than 600 can be applied to Pf data from 200 through to 1000.  These same points appear on the residual plot though they could be described as a random scatter.  The main body of the residual vs fitted values plot could be described as having a decreasing variance, but this was not commented on in the Genstat analysis. 
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The plots of the Pf data vs the Pi data showed no pattern, and the fitting of any curve through the points not intuitive.  For example, the data at Nocton for Maris Piper are displayed in Figure 18.

Figure 18 Plot of Pf vs Pi for Nocton, cultivar Maris Piper.

 The above results, Table 17, were analysed with biplots to allow a comparison to be made of the interaction between the sites and the cultivars, as outlined by Phillips and McNicol (1986).  A principal components analysis showed that, for tolerance parameter b', 99.95% of the variation was accounted for at Luffness and the biplot showed no difference with cultivars Maris Piper, Morag, Sante and Glenna.  The sites Luffness and Latch appeared very close, in direction, while Nocton was at perpendicular to the other two.

For the carry over proportion Cp, Luffness accounted for 70.9% of the variation, the cultivars forming into 3 lose groups: 12380 & Glenna, Sante & Morag and Maris Piper.  Luffness and Nocton were opposite each other in the biplot and Latch is approximately orthogonal (See Figure 19 below).
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Figure 19 Biplots of tolerance, b',  and carry over proportion, Cp, for 5 cultivars at three sites.

During the course of the statistical examination of the data and development of the model two main concerns arose which needed further investigation.  Firstly the parameter estimates for Cp appeared incompatible with our understanding of the biology.  Secondly during the generalisation of the model the significance of the parameter f’ was unclear and required investigation.

Carry over proportion (i.e. proportion of eggs that do not hatch when a potato crop is grown)

The proportion of eggs that hatch in the presence of host crops has been assumed to be constant (Fenwick, 1950).  In the statistical assessment of parameter estimates in equation (5) the individual estimates (of Cp) for each cultivar at each site varied considerably from 0.069 (Maris Piper at the Latch) to 0.924 (clone 12380 at Luffness).  In general, there was a tendency for Cp to increase with increasing resistance.  However studies of the hatching ability of partially resistant genotypes has shown that whilst there are differences between genotypes in their hatching ability the differences in hatch induced by these genotypes are very small. 

We hypothesised that the number of nematodes that do not hatch can be split into two components.  Firstly a constant proportion (Cp) that will not hatch in this crop.  Secondly that there is an effect of plant growth on hatching in that with increasing Pi and increased damage a proportion of eggs that could hatch would not.  In the later case it was assumed that the number of eggs that would not hatch was directly related to the degree of damage.  This lead to an expression for estimating the number of eggs that would be carried over: - 

carry-over =
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	Cp

	Pi
	0.2 as a constant
	0.2 as modified (5)
	0.05 as a constant
	0.05 as modified (5)

	
	
	
	
	

	1
	0.20
	0.21
	0.05
	0.067

	10
	2.00
	3.23
	0.50
	1.957

	50
	10.00
	29.01
	2.50
	25.076

	100
	20.00
	71.55
	5.00
	66.211


Table 18.  Carry over of G. pallida eggs at different population densities, Pi, with different values for Cp, the proportion of viable eggs that will not hatch in the presence of a host crop (this season). Figures shown are for cv. Maris Piper (intolerant susceptible) on a peaty loam soil.

Simulating the effects of using equation (6) gave results as illustrated in Table 18 and suggested that at high initial populations the proportion of eggs that did not hatch was very high.  Were these figures a reflection of what happens, it would mean that at high densities there would not be enough juvenile PCN hatching to cause the damage observed.  As would be expected the population dynamics curve at high population densities did not describe the field data well.  

A second hypothesis was postulated.  Namely that the effect of damage is to reduce root diffusate production with the result that the levels of diffusate in the soil become less concentrated as damage increases.  Studies by Fenwick (1949, 1950) and Munir (1998) have shown that the relationship between dilutions of potato root diffusate (PRD) and hatching is not linear and can be described by the equation: -
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where δ is the proportional dilution  

α and β are constants.

This equation was then modified to express δ in terms of the proportional damage and are represented in Figure 20.
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Figure 20 Hatching curve of G. pallida in root diffusate of differing concentrations related to damage to the plant both standard (a) and log-linear (b) representations.

An assumption here is that there is a direct relationship between the size of the plant, the expected yield and the proportion of eggs that hatch; this is given by (7). This expression, (7), was incorporated into model (5) after the carry over assessment had been carried out:

While the actual proportion of eggs that hatch will depend upon the spatial position of the cyst in relation to the roots, equation (7) appears to be an improvement as part of the description for the carry over of unhatched eggs. Table 19 gives figures for the numbers hatching at different initial population densities for one type of plant on one type of soil and illustrated in Figure 21.  These figures will be different for cultivars of differing tolerance to G. pallida and for the same cultivars on differing soils.
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Figure 21 Curves showing the increase in unhatched eggs as the initial population rises, and the corresponding decrease in hatched eggs. Cp is fixed here at 0.1 and is for Maris Piper on a sandy soil.
	
	Cp
	

	Pi
	0.05
	0.1
	0.2

	1
	0.056
	0.11
	0.21

	10
	1.00
	1.48
	2.42

	50
	9.86
	11.97
	16.20

	100
	25.61
	29.52
	37.35


Table 19 Carry over of G. pallida eggs at different population densities, Pi, with different values for Cp when applied to the hatching model (7) as applied to Maris Piper on a sandy soil.

This equation was then incorporated into the Jones and Kempton model and results compared with model (7) with carry over given as a simple expression, CpPi. 

Interpretation of parameter f’

Model 5 consists of composite parameters which is contributory to the sometimes large magnitude of the standard errors associated with the parameter estimates.  The model was therefore reassessed.  In Phillips et al. (1991), f' was treated as a site parameter and one estimate was required for each site.  However, in Jones and Kempton (1978), this parameter was described as a site-cultivar parameter intended to reflect the maximum reproductive rate for a particular cultivar at a particular site.  The model, after modification for carry-over using (4) is (5) with Cp fixed at 0.1.
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  (8)

where f', b' and k are as given in (5), β a (negative) constant.

Model (8) was compared to model (5) and both (8) and (5) were assessed by considering f' as a site parameter and then as a cultivar/site parameter. Convergence was not always obtained i.e. there were some combinations of cultivar and site that had no solution within the constraints placed on the regression, while some combinations had parameters with huge standard errors associated with them or made no sense biologically or there was strong correlation between some parameters within some combinations.  The models were fitted to the subset of cultivars Maris Piper, Sante, Morag and Glenna; the highly resistant 12380 was the most troublesome so has been excluded to enable comparison.

f' as a site parameter

The deviance results (Table 20b) would suggest that the model incorporating hatch is slightly better than when carry over is given as CpPi (Table 20a). b' estimates were as expected given that this parameter is a measure of resistance: values for b' increase from Maris Piper (zero resistance) to Glenna (high resistance - up to 85%) at all three sites.  The standard errors experienced at Nocton were high and there was a high degree of correlation between f' and all b' estimates (at Nocton).  The magnitude of the f' parameter estimates at the different sites were consistent with what is known about the soil type, peaty soils tend to have higher multiplication rates.

However, in terms of deviance results, treating f' as a cultivar / site parameter gives considerable improvements on both approaches to the carry over question.

f' as a cultivar / site parameter
The deviance results would suggest that model (8) gives the better fit to the data at all sites.  However, we know that b' is a measure of resistance and we know the relative resistance of the cultivars used in the trials.  The results for the estimates for b', Table 21b, indicate that the fit to model (8) does not give biologically interpretable results, except possibly at Nocton, but in all cases the standard errors were extremely high as was the correlation between f' and b' at all sites for all cultivars.  This makes meaningful interpretation of the results extremely difficult particularly if b' is to be treated as a resistance parameter.

This led us to consider alternative models as how to generalise the Jones and Kempton model, (2) or (5) was unclear.

                               -------------------------------------------------------------

[image: image102.wmf]0

10

20

30

40

50

60

70

0

200

400

600

800

1000

1200

1400

1600

M (eggs / g soil)

a 

[image: image103.wmf]Maris Piper on Sandy Loam soil

0

50

100

150

200

250

0

50

100

150

200

Population before planting (eggs/g soil)

Population after harvest 

(eggs/g soil)

Sante on Peaty Loam Soil

0

50

100

150

200

250

0

50

100

150

200

Population before planting (eggs/g soil)

Population after harvest 

(eggs/g soil)

General model

Specific model 

Deviance at each site





Estimates for b'

Estimates for f' with standard errors in parenthesis

Latch

11.30  (1.62)
                                                          Nocton
          39.38  (8.91)
Luffness
16.74  (2.74)
Table 20a Results of fitting data to model (2), f' is a site parameter.
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       Estimates for b'

Estimates for f' with standard errors in parenthesis

Latch

12.14 (1.89)
Nocton
54.70 (17.1)
Luffness
20.34 (3.85)

Table 20b Jones and Kempton population model that includes hatch, (5), with f' treated as a site parameter.

-------------------------------------------------------------

[image: image106.png]Residuals

M
X% ox
X x
M X P
Fa o
o BN g
X % Ko X X%
T % IV "
OO X SRV
PULE'S Je's: I & Ta
RO x X%
% 5
>S<><>< X %%( X
LN xR x
o RO % X% x
x xR % x
XXX x
x
x
5 10 15 ) 2

Fitted values



[image: image107.wmf]0

5

10

15

20

25

30

35

0

40

80

120

160

200

Pi (eggs/g soil)

Yield (kg/plot)

Maris Piper

fits MP

Model MP

0

5

10

15

20

25

30

35

0

40

80

120

160

200

Pi (eggs/g soil)

Yield (kg/plot)

Morag

fits Morag

Model Mr

Deviance at each site






Estimates for b'
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Table 21a Results of fitting data to model (5), f' is a site/cultivar parameter.
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Table 21b Results of fitting data to model (8), f' is a site/cultivar parameter.
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Alternative models

In order to see if an alternative model might provide a better fit to the data, the logistic population limitation model (Seinhorst & den Ouden, 1971), (9) was investigated. 

Final population:                     
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where

M is a theoretical maximum population density in the absence of damage to the plant,

a is the maximum multiplication rate, measured at low population densities,

Pf and Pi are as described before.

Equation (9) was modified using the hatching expression (7) to estimate the carry over and the Elston yield loss model to account for damage (2) to form (10) below.
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(10)

where 

Cp = 0.1,

M, a and c are as given before,

β is a (negative) constant.

The model was fitted to the data to each site in turn.  The deviance results (Table 22) are slightly greater than when using the Jones and Kempton model (8) results for the deviance but better than when using model (5).  The estimates of M and a from this analysis are given Table 23.

	Site
	df
	Deviance
	mean Deviance

	Latch
	112
	24.24
	0.2164

	Nocton
	112
	23.84
	0.2129

	Luffness
	112
	13.4
	0.1197


Table 22. Results for revised model (10) that includes logistic model (9) with hatching (7)

The results for cv. Sante were highly variable. Fitting the models to the data in a different manner - individual cultivars at each site - produced results that were comparable to cv. Morag, a similar cultivar in both tolerance and resistance to G. pallida with only a slight increase in the sum of the individual deviances.  There were no problems concerning the correlation coefficients between parameter estimates.  The revised deviance table and estimates for cv. Sante are in Table 24.  The estimates for the other cultivars remained the same.

M - maximum population threshold (in absence of damage)

	Site
	Maris Piper
	Morag
	Sante
	Glenna

	Latch
	404.4 (65.3)
	454 (129)
	254.4 (50.1)
	235.7 (66.5)

	Nocton
	1618 (375)
	323.7 (80.6)
	282 (104)
	152.4 (28.1)

	Luffness
	787 (176)
	590 (109)
	704 (123)
	257 (107)


a - maximum multiplication rate

	Site
	Maris Piper
	Morag
	Sante
	Glenna

	Latch
	19.41 (4.75)
	7.74 (1.26)
	14.23 (5.74)
	3.704 (0.593)

	Nocton
	58.7 (12.8)
	11.01 (2.43)
	31.4 (17.8)
	9.31 (2.92)

	Luffness
	31.04 (6.84)
	27.09 (6.25)
	46.4 (22.4)
	4.3 (0.733)


Table 23. Parameter estimates for model (10)

	Site
	Deviance
	
	M
	a

	Latch
	24.206
	
	270.7 (56.8)
	10.28 (2.55)

	Nocton
	23.865
	
	352.6 (71.1)
	13.8 (2.91)

	Luffness
	13.403
	
	689 (154)
	33.28 (8.95)


Table 24 Revised deviance results and estimates for cv. Sante

The plot of the estimates a against M is shown in figure 22.
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Figure 22 Plot of a against M, parameter estimates for model (10).

Relationship between M and a

 The relationship between M and a has previously been investigated by Phillips (1984), Seinhorst (1984), Seinhorst and Oostrom (1984) and Seinhorst et al (1995), specifically that the ratio 
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, λ a constant. Figure 22 shows that the relationship is approximately linear. The variation about the line is possibly due to differences in tolerance, resistance and the bulk density of the soil. It was decided that this model was worth further investigation and that generalising model (10) would be more effective than model (8).

Generalisation of model

Model (10) was investigated further by considering earlier work into the partitioning of Elstons' c parameter into site and genotype factors due to the consistency of the behaviour of cultivars both within and between sites and cultivars (Phillips et al., 1998).  This was a major step which allowed us to control the population dynamics curve for any cultivar combination of tolerance and resistance based primarily on linear relationships between other parameters of the model.  This was outlined in an earlier report but has been reassessed using Nocton as the base (s = 1) because of problems with the Terrington site with regard to the population dynamics.  The value of these parameters, s and g, are in Table 25.

	Soil Type
	's' parameter
	standard error
	
	Cultivar Type
	'g' parameter
	standard error

	Loamy Sand
	1.9
	0.461
	
	Maris Piper
	62.3
	11.0

	Peaty Loam
	1
	-
	
	Sante, Morag
	114.1
	16.2

	Sandy Loam
	0.2629
	0.08
	
	Glenna
	203.2
	56.6


Table 25 Site and genotype parameter estimates for partitioning Elston c parameter into site and genotype effects.

These values were then substituted back into the revised model and applied to the data to obtain estimates for the main parameters, M and a and are given in Table 26. These parameter estimates, for M and a, were replotted (Figure 23) and shared a similar relationship to that from the specific model (Figure 22).

Note: The revised model is model (10) where the c parameter has been replaced by the product s*g where the g parameter represents the tolerance of the cultivar to G. pallida and the s parameter is a site effect.  Cultivars Sante and Morag were considered to be similar in terms of tolerance to G. pallida and as such were grouped together. 

                               -------------------------------------------------------------

M -Maximum population threshold (in the absence of damage)

	Site
	Maris Piper
	Morag
	Sante
	Glenna

	Latch
	491 (80.1)
	370.2 (83.6)
	260.8 (53.3)
	277.5 (95.5)

	Nocton
	1468 (309)
	336.6 (83.8)
	393.1 (86.7)
	139.6 (26.8)

	Luffness
	921 (208)
	527.4 (98.2)
	362.6 (52.2)
	433 (273)


a - maximum multiplication rates

	Site
	Maris Piper
	Morag
	Sante
	Glenna

	Latch
	18.65 (3.59)
	7.72 (1.22)
	10.35 (2.62)
	3.69 (0.61)

	Nocton
	58.6 (12.9)
	11.0 (2.31)
	13.68 (2.75)
	9.64 (3.73)

	Luffness
	33.18 (6.48)
	26.43 (6.97)
	25.70 (8.34)
	4.53 (0.67)


Table 26 Parameter estimates for generalised version of model (7) where c has been relaced by s*g.
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Figure 23 Plot of parameters M against a for four cultivars at three sites. Variation about the fitted line is partly due to virulence differences.

Figure 23 shows some (expected) variation about the line, as compared to the specific model, but we feel that this can largely be explained by differences in virulence in different populations of PCN.  These virulence differences do have an effect on the resistance (susceptibility) characteristics of the cultivar. 

 The generalised model readily fits into an algorithm due to the relationships between the two main parameters, M and a (Figure 23): 

  The maximum population is fixed for a soil type, based on fully susceptible cv. Maris Piper.

  The maximum population for a partially resistant cultivar, Mr, is given by
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where r is the susceptibility (%) of the partially resistant cultivar.

The maximum multiplication is given by the linear relationship between M and a, Figure 23.  The other parameters are read from the database or have default values within the programme. 

This allows the parameters for any cultivar to be to be assessed purely by resistance to and tolerance of G. pallida. However, this assumes that the field / crop practices are "standard practice" and that fertiliser rates, seed rates are not "unusual".

  A comparison was then made between the estimates of Pf form the specific model and the generalised model. This is illustrated in Figure 24.

The programme takes for each partially resistant cultivar an assessment of the susceptibility, as specified in the NIAB handbook (which is widely available), and this figure is substituted into the model and constitutes part of the database.  Virulence and the susceptibility of partially resistant cultivars are further complications in the successful management of PCN which NIAB have been alerted to; they are reassessing their own classifications with regard to G. pallida.
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Figure 24. Comparison of output after generalising the population model with the site / cultivar specific model. Figure a is the susceptible cv. Maris Piper while b is partially resistant Sante. The parameters were from the sandy loam soil at Luffness for cv. Maris Piper and peaty loam soil for cv. Sante. 

Validation of model

Field trials data from Luffness conducted in 1985 were available for validating the yield loss and population models used in the integrated control program.  This data set has been described in detail elsewhere (Elston et al 1991, Phillips et al 1991).  It consists of pre-planting and post harvest populations of G. pallida along with yield data from plots that grew potatoes.

The yield data was fitted to Elston's proportional yield loss model (3) and estimates derived for the maximum yield, Ymax, and the genotype parameter, g, for tolerance. 

{reminder:

Elston's proportional yield loss model:

E[Yield] = 
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where 

E[Yield] represents the expected yield, 

site represents a site parameter,

genotype represents the cultivar tolerance parameter, 

Ymax is the expected yield in absence of nematodes. 

The site parameter was fixed at 0.2629, the estimate obtained from analysis of a later trial at Luffness (unpublished report).

The population model has been derived from a Seinhorst (Been et al 1995) population limitation model but extensively modified to include hatching characteristics and damage.


[image: image44.wmf]÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

+

-

+

+

+

÷

÷

ø

ö

ç

ç

è

æ

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

+

-

-

-

-

=

)

(

ln

)

1

(

)

(

)

(

ln

1

)

1

(

exp

1

i

i

i

i

i

f

P

c

c

Cp

Cp

P

P

c

c

M

P

P

c

c

Cp

a

M

P

b

b

      (10)

where 

M is a theoretical maximum population density in the absence of damage to the plant,

a is the maximum multiplication rate, measured at low population densities,

Cp = 0.1, the carry over proportion of eggs that will not hatch (on this crop),

β is a negative constant and

c (tolerance parameter) is the product of the site and genotype parameters estimated from the yield.

}

Analysis of yield data

The yield data was given in kg per plot and the plot size was approximately 4.2 m2.  The units do not affect the parameterisation of the model, however, but the values do allow for conversion to a common standard for comparison with other data.

Figure 25 shows the mean and spread of the yield data. Maris Piper, Fiona, clone 11233 and Morag are very similar.  The cultivar Vantage has a small range and average mean while clone 12243 has a very small range and a high mean.  The plot indicates that Maris Piper, Fiona, clone 11233 and Morag will have similar tolerance parameters.  It could also be possible that clone 11233 is less tolerant than Maris Piper and Fiona, it is suspected that Morag is more tolerant (Phillips et al.1998).

Analysis of variance

The analysis of variance shows clearly that there are sufficient differences in the yield response to damage from G. pallida between the different cultivars

-------------------------------------------------------------------------------------------------------------------

Variate: yield

Source of variation       d.f.(m.v.)             s.s.           m.s.        v.r.             F pr.

Cultivar                           5                   2761.06     552.21     13.64        <.001

Residual                        260(4)          10526.95      40.49

Total                             265(4)          13109.82

* MESSAGE: the following units have large residuals.

*units* 138         20.32   s.e. 6.24

*units* 140         20.59   s.e. 6.24

***** Tables of means *****

Variate: yield

Grand mean  12.81

 Cultivar     cl11233     cl12243       Fiona        Maris Piper       Morag     Vantage

                      9.52          19.43         10.50            13.08              12.59       11.72

*** Standard errors of differences of means ***

Table             Cultivar

rep.                    45

d.f.                   260

s.e.d.               1.341

(Not adjusted for missing values)

Missing values:  4

-------------------------------------------------------------------------------------------------------------------

The large residuals are associated with Morag and are for low values of Pi, namely 2.7 and 3.1 eggs per gram soil respectively, and high responses, (Pi, Yield) - (2.7, 32.91) & (3.1, 33.18) - which would be expected in this region.  Very low Pi equates to low damage, possibly higher yield than if grown in nematode free soil.
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Figure 25 Box plot of yield for 6 cultivars grown with a wide range of pre-planting populations of G. pallida.

Parameter estimation of individual cultivars

This was done initially to get an impression of how the parameters would be in relation to each other given the above analysis of variance.  From Table 27, of results, and Figure 25, Vantage can be considered more tolerant than the others, excluding clone 12243, as the minimum yield is relatively high.  Clone 12243 is extremely tolerant and has a narrow range of responses across the wide range of pre-planting populations.

	Cultivar
	Ymax
	(se)
	g
	(se)
	% variation accounted for

	Maris Piper
	29.23
	1.85
	88.3
	14.3
	77.2

	Fiona
	23.76
	1.4
	85.4
	12.9
	79.8

	clone 12243
	20.388
	0.763
	1885
	394
	42.8

	Morag
	28.58
	1.8
	83.7
	13.4
	77.3

	clone 11233
	23.79
	1.48
	66.8
	10.3
	80.9

	Vantage
	22.54
	1.32
	122.7
	19.3
	71.2


Table 27 Parameter estimates from fitting data to model (3). The six cultivars could be drawn into groups: [Maris Piper, Fiona & Morag], [clone 11233], [Vantage], [clone 11243], or clone 11233 could be included in the group comprising Maris Piper. It was expected that Morag would have a higher tolerance parameter than Maris Piper given what we already know about these two cultivars from earlier trials.

Simultaneous parameter estimation of all cultivars

Cultivars were initially grouped as such:

g[1] {Maris Piper / Fiona / clone 11233 / Morag}

g[2] {clone 12243}

g[3] {Vantage}

This grouping is primarily based on the results in Table 27. Model (3) was fitted to the yield data and parameter estimates obtained by maximum likelihood are displayed in Table 28.

	Cultivar
	Ymax
	(se)
	
	g
	(se)

	Maris Piper
	29.88
	1.14
	1
	82.27
	5.95

	Fiona
	24.04
	1.06
	2
	1885
	790

	clone 12243
	21.12
	0.818
	3
	122.7
	19.5

	Morag
	28.73
	1.12
	
	
	

	clone 11233
	22.24
	1.04
	
	
	

	Vantage
	22.54
	1.33
	
	
	


Table 28 Parameter estimates from fitting Elston's yield model to data estimating all parameters simultaneously after grouping according to tolerance characteristics to G. pallida as shown in Table 27 and Figure 25.

The resulting analysis from the model fitting is shown below.

-----------------------------------------------------------------------------------------------------------------

	
	d.f
	s.s.
	m.s.
	v.r.
	F pr

	Regression
	9
	53679
	5964.306
	642.55
	<.001

	Residual
	257
	2386
	9.282
	
	

	Total
	266
	56064
	210.768
	
	


Percentage variance accounted for 81.2

Standard error of observations is estimated to be 3.05

  * MESSAGE: The following units have large standardized residuals:

         Unit     Response    Residual

           20        21.84        3.33

  * MESSAGE: The error variance does not appear to be constant:

           intermediate responses are more variable than small or large responses

-----------------------------------------------------------------------------------------------------------------

Figure 26 has the plots for the residuals against the fitted values and the yield data against fitted values.  These plots indicate a reasonable fit of the model to the data.  The warnings concerning the variability of the error variance will partly be due to the lack of data at low and high values (of Pi) and the abundance of mid range values.  Yield response is known to be density dependant; low Pi, high (expected) yield, high Pi, low expected yield response.
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Figure 26 Residual and yield data to fitted value plots for the fitting of model 3 to the yield data.

Comparison with yield model

The results of fitting the model to the data with the tolerance groupings are outlined below.  The model (3) the program uses is based on the generalisation of cultivar tolerance and partitioning of Elston's c parameter, where c = site * genotype (1), across three sites (Phillips et al. 1998).  This will inevitably lead to discrepancies with some cultivars having higher or lower predictions than the model predicts.

Comparison of parameter estimates
The yield figures were converted from kg/plot to tons/hectare (t/ha). Table 29 lists the cultivars, the maximum yield, Ymax, and the tolerance parameter, g, estimates for the program and the data.

	
	Year of trial

       1985                    1991                   1985                   1991

	Cultivar
	Ymax
	Ymax
	g
	g

	Maris Piper
	71.2
	46.4
	83
	62

	Fiona
	57.1
	*
	83
	*

	clone 12243
	50.2
	*
	1885
	*

	Morag
	68.3
	43.6
	83
	115

	clone 11233
	53.0
	*
	83
	*

	Vantage
	53.7
	*
	123
	*

	Sante
	*
	46.5
	*
	115

	Glenna
	*
	28.8
	*
	200

	clone 12380
	*
	6
	*
	62


Table 29 Estimated maximum yield, in t/ha, and tolerance parameter, g, for different potato cultivars grown at the same site in different years. Figures for 1985 are from a conversion from the estimates given in kg/plot whereas the figures for 1991 had already been converted from kg/plot to t/ha.

Where comparisons can be made, with Maris Piper and Morag, then the tolerance of Maris Piper would appear to have increased and the tolerance of Morag has been reduced.  This is as well as a (seemingly) massive increase in the nematode-free yield.

Predicted vs actual yields
We are not too concerned with the actual tonnage achieved in a particular situation as opposed to the proportion of the nematode-free yield given the conditions the crop was/is grown under.  Figure 27 shows the differences between the proportion of yield attained in the 1985 trial and the later 1991 trial with the yield given as a proportion of the 1985 Ymax parameter of the two cultivars common to both trials.
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Figure 27 Comparison of Maris Piper and Morag with the data (….) and fits (----) combined with the predictions from the program. The tolerance parameter for Morag was considerably different for this trial as compared with the later (1991) and also the yields attained were higher for both cultivars used in both trials.

The yield from two trials at the same site in different years can realise different results as the yield response is particularly sensitive to environmental factors.  The differences in estimated maximum yield at two Luffness trails are set out in Table 29.  The trial in 1985 was not irrigated as the summer of 1985 was 'exceptionally wet' whereas the later trial, 1991, irrigation was applied as required (Phillips et al 1998).  Other aspects of potato husbandry were in accordance with local practice. 

In both cases of estimating the parameters, the clone 12243 is extremely tolerant which would indicate very little damage across a wide range of Pi; Figures 25 and 28 show this very clearly.

A brief summary of the data and the predictions is given in Table 30.
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Figure 28 Plot of data and fitted line to two cultivars illustrating the exceptional tolerance of clone 12243.

	Yield (kg/plot)
	SUSCEPTIBILITY

	Cultivar
	Mean
	Lowest
	Highest
	Elston et al

assessment
	Reassessment

	Maris Piper
	13.1
	0.7
	29.2
	100
	100

	Fiona
	10.5
	1.1
	27.0
	51
	65

	cl 12243
	19.4
	14.9
	23.8
	56
	16.5

	Morag
	12.6
	1.1
	33.2
	21
	55

	cl 11233
	9.5
	1.0
	25.1
	14
	50

	Vantage
	10
	3.9
	24.0
	10
	15


Table 30 Summary of yield data for Luffness trail (1985) and assessments of susceptibility to G. pallida taken from Elston et al. (1991).

Clone 12243 has the lowest maximum yield estimate, Ymax in Table 30 (estimate in absence of nematodes), but the highest mean and highest minimum value of the trial.  This response was unexpected but this is an exceptionally tolerant cultivar with both vigorous roots and large canopy. The small (relative) maximum yield estimate is the clone is also late maturing and was harvested too early to fulfill its potential.

The yield at low population densities for all cultivars was greater than that of clone due partly because of the late maturing nature of clone 12243 and that at low densities, damage is negligible.

The observation that cultivar Morag appeared to be less tolerant to G. pallida than Maris Piper, the standard non-tolerant cultivar, could be due to the resident nematode population and the very high yield data obtained in the trial. 

The assessment of susceptibility of each cultivar is given: a 'book' value from the literature and an assessment made with the aid of the data.  It is known that these (book) assessments are derived from avirulent populations and that Luffness has a virulent population able to overcome the resistance of Morag and some other cultivars with resistance derived from Solanum vernei.  

Analysis of population data

The population data is given in terms of eggs per gram of soil.  The soil would have been extensively cultivated before planting (Pi) and after the potatoes had been removed for estimating the yield (Pf).  This is essential in order to get a mix the cysts thoroughly otherwise the cysts could possibly remain on the roots of the potato and avoid the sampling tool.
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Figure 29 Box and whisker plot of the post harvest, Pf, for 6 cultivars (clones 11233, 12243, Fiona, Morag, M. Piper, Vantage) grown with a wide range of pre-planting populations of  G. pallida. Maris Piper is the only fully susceptible cultivar included but partially resistant Morag has a similar distribution but contains more low values. It is suspected that Morag has 'lost' the resistant characteristics to a virulent nematode. There are two highly resistant cultivars, Vantage and clone 12243.
There is one obvious highly resistant cultivar in the group of six, Vantage (Figure 29). However, clone 12243 has been assessed as being equally resistant but considerably more tolerant than Vantage. It is this assessment of susceptibility which is crucial, the tolerance already estimated from analysis of the yield data. Figure 30 illustrates this for Morag.

Assessment of  susceptibility

It is essential that the susceptibility of a cultivar be investigated rather than accepting a 'book value'. Figure 30, Pf vs Pi population chart, shows Morag at Luffness with two values for susceptibility; a book value of 21% and another of 55% obtained by trial and error.
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[image: image122.emf]
Figure 30 Morag with two values of susceptibility for cultivar Morag, 21% and 55%, with data and the fitted lines from evaluating (7). This illustrates the importance of assessing the virulence of the resident nematode attacking the plants. In both cases, the tolerance parameter is the same.  The scatter in the data is partly due to sampling errors in estimating Pi and Pf, but it may also involve variations in the virulence of the G. pallida across the experiment.

Analysis of variance of the population, Pf, data
The data is extremely variable (Figure 30) but the anova shows significant differences among the cultivar Pf values.

The residuals seem to be approximately normally distributed, Figure 31.

-----------------------------------------------------------------------------------------------------------------------

Analysis of Variance

Variate: Pf

Source of variation     d.f.           s.s.             m.s.        v.r.           F pr.

Cv                                 5        315357.       63071.    33.63       <.001

Residual                    264        495052.        1875.

Total                          269        810408.

***** Tables of means *****

 Variate: Pf

Grand mean  99.9

       Cv      c11233       cl 12243       Fiona      Maris Piper       Morag        Vantage

                    79.5             89.2           101.2       151.4               131.2             46.6

*** Standard errors of differences of means ***

Table                   Cv

rep.                    45

d.f.                   264

s.e.d.                9.13
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-----------------------------------------------------------------------------------------------------------

Figure 31 Residual plots from analysis of variance of the Pf data

Parameter estimation

Table 30 showed considerable differences in the assessment of susceptibility (to G. pallida), except for Maris Piper, the fully susceptible variety.  The tolerance parameters, assessed from the yield data and shown in Table 28 are used as the genotype parameter in (7).  Resistance is not considered at this point.  The maximum likelihood estimates are summarised in Table 31.

	Cultivar
	M
	se
	a
	se
	Deviance
	Coefficient of variation

	Maris Piper
	583.4
	51.7
	36.95
	3.89
	4.149
	0.311

	Fiona
	346.6
	29.5
	26.22
	2.9
	4.153
	0.311

	clone 12243
	112.35
	8.84
	12.08
	1.79
	6.504
	0.389

	Morag
	467.4
	56.0
	33.94
	5.29
	8.304
	0.439

	clone 11233
	278.8
	33.4
	18.27
	2.45
	6.589
	0.391

	Vantage
	106.3
	11.4
	8.65
	1.17
	5.882
	0.370


Table 31 Parameter estimates for each cultivar from fitting model (7) to the data. M is defined as a (theoretical) maximum population parameter in the absence of damage and a is the maximum rate of multiplication at low values of Pi.

Comparison of estimates

The statistic 
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 was calculated for the estimates in Table 31 and compared to the statistic for the existing parameterisation on this data set and presented in Table 32.

	Cultivar
	mss from Genstat estimates
	mss from original parameterisation of model

	Maris Piper
	2249
	2149

	Fiona
	1024
	1017

	clone 12243
	1166
	839

	Morag
	2406
	2665

	clone 11233
	784
	730

	Vantage
	298.4


	261


Table 32 mss from statistic for the existing model and with parameters re-estimated. The original parameterisation was based on the value of M for Maris Piper, the other varieties following on the relationship between the M value for cultivar X and its resistance, with the M value for Maris Piper. 

Note that with the exception of Morag, all the mss from the existing model are less than that for the model with the new parameter estimates.  With the existing model, M is fixed at 900 for all cultivars but this is multiplied (scaled) by the resistance assessment.  Morag is also allocated a tolerance parameter of 120, more tolerant than Maris Piper.  The differences in the shapes of the curves for each of the cultivars through the data are shown in Figure 32. 
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Figure 32 Pf vs Pi for 6 cultivars at Luffness with fitted curves and an existing model for comparison.
Plots of the fitted values against the data would ideally produce a straight line at 45˚ as the prediction matches the data.  However, there is a wide range of data values for a narrow range of fitted values (Figure 33).  This spread decreases with increasing resistance, indicating that the sampling errors associated with the estimate of Pf increase with increasing numbers of new cysts.

[image: image130.wmf]
Figure 33 Fits vs data plot for 6 cultivars at Luffness. The bands that appear across the plots correspond to the mid-range values for the input variable, Pi.

The SCRI PCN management model, to be in a position to provide predictions, requires accurate information to be inputted.  In-field nematode information is required, such as decline rates, virulence and multiplication rates, but these need to be built up over many crops or laboratory assessments carried out.  A major input to the model is the initial population estimate which is generally considered to be an inadequate assessment, more concerned with detection rather than population density estimation.  This naturally lead to investigating sampling techniques with the aim of encouraging growers to follow and thus begin the process of collating the other information necessary for the model.

Appendix II

Sampling

Sampling for PCN
Current sampling techniques do not give the accuracy that the SCRI PCN model requires. Consequently the PCN model capabilities as an aid to management are limited.  Current sampling methods include taking numerous cores over an area of up to 4 ha, bulking the cores to make approximately 2 to 4 kg soil which is then sub sampled several times before a very small proportion, 100g, is processed through a Fenwick can (for separation of cysts from soil). 

It is important that sampling strategies are appropriate for their purposes, and that there is a strategy for interpreting and responding to the results.  For example, the sampling required to enable the efficient use of the PCN model is different to that required for identifying new infestations.  Sampling for detection depends on maximising the likelihood of collecting cysts during sampling, and this is best done by collecting and processing the largest possible sample taken immediately after the potato harvest.  

However, providing reliable estimates for the PCN model is the subject of this investigation.  Any such sampling strategy will, of necessity, be a compromise between what is ideal, and what is practical and can be afforded. 

Assumptions

· Soil samples for PCN detection or population estimation consist of many small samples taken by an auger or other similar tool, bulked together then mixed thoroughly before either separation or sub-sampling and extraction (of cysts and soil).

· Soil is collected only in the top soil, down to a maximum depth of 20 cm.

· Samples are to be taken randomly from the sample location.

· Egg counts from different cores at the same sampling location are assumed to be independent and identically distributed.  The Negative Binomial distribution is used to model the egg counts.

Mean and variance of Negative Binomial Distribution

The negative binomial distribution has many different forms.  The form used here is:
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where  0 < p ( 1, 0 < k ( (  and  x =  0,1,2, …..

The mean and variance of (11) can be expressed in terms of the parameters p and k as follows:
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The k parameter is described as being a measure of dispersion (Genstat manual).  The negative binomial distribution and Poisson distribution have very similar behaviour differing mainly in respect of the negative binomial having a  larger variance.  As k ( (, the negative binomial reduces to Poisson.     

Recurrence relation

The recurrence relation for P (X = n) in terms of P (X = n-1) is:
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for n ( 1.

This relationship allows cumulative probabilities (P (X ( 1), P (X ( 2), etc) to be derived straightforwardly.

Other relevant properties of negative binomial distribution

If Xi are independent NB (p, ki), i = 1,2 then 

X3 = X1 + X2 ~ NB (p, k1 + k2)         (15)

The relevance of this property is that we will assume that cores taken from the same location will have egg counts with identical negative binomial distributions.

Let Yi denote the number of eggs in core i,

if Yi ~ NB (p, k) then 
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and                                                              
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We can use these results, along with 14, to obtain confidence limits for ( as follows:

From 14 we can find the upper and lower percentiles, eg P0.025 and P0.975, such that 
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The width of the intervals decreases as the number of samples taken increases.  However, the gain in accuracy progressively decreases as the numbers of samples increases i.e. there might not be any advantage taking five samples instead of three, see Table 33. Also, the estimates of errors derive from estimates of numbers of eggs per gram of soil.  This assumes that samples of 1 gram have been processed and that each gram is independent and identically distributed with the same negative binomial parameters.  When the variation in relation to the total numbers of eggs in a sample is calculated, the error estimates become unrealistically smalli.e. when a 100g sample is processed, the total numbers of eggs can be very large, and the probability interval correspondingly small.  

Based on estimates of eggs/g soil the probability interval for 1 sample are very wide: for a mean of 10 and variance 30, the 95% probability limit for one sample is between 2 and 23 eggs per gram.  Clearly one sample will not providing data of sufficient accuracy for use in the SCRI model, but accuracy improves with increasing sample number (Table 33).

	
	Probability Intervals

	Number of samples
	80%
	90%
	95%

	1
	4.00
	18.00
	3.00
	20.00
	2.00
	23.00

	2
	5.50
	15.50
	4.50
	17.00
	3.50
	19.00

	3
	6.33
	14.33
	5.33
	16.00
	4.67
	17.33

	5
	7.20
	13.40
	6.40
	14.40
	5.80
	15.40

	7
	7.57
	12.86
	6.86
	13.86
	6.43
	14.57

	10
	8.00
	12.40
	7.40
	13.20
	7.00
	13.80


Table 33  Probability intervals assuming a true mean of 10 eggs/g soil      

	Years since last potato crop
	Annual decline rate (%)

	
	10
	15
	20
	25
	30

	1
	270
	255
	240
	225
	210

	2
	240
	215
	190
	170
	150

	3
	215
	185
	150
	125
	105

	4
	195
	155
	120
	95
	75

	5
	175
	130
	95
	70
	50

	6
	160
	110
	75
	55
	35


Table 34 Expected numbers of eggs remaining in a cyst assuming an average of 300 eggs per cyst after the harvest of the last crop.

The solution to this problem was to make the assumption that egg counts/densities can be converted directly to cyst counts.  We calculated (Table 34) that 1 egg per gram soil was equivalent to approximately 1 cyst per 100 grams of soil.  However, the expected numbers of eggs in a cyst requires knowledge of the annual decline rate and the time since the last potato crop, Table 34. 

Luffness pre-trial data

Introduction
The main trial at Luffness, on which the PCN model is partly based, consisted of prepared plots which ensured a range of population densities of G. pallida which were then planted with potato cultivars of different tolerance and resistance characteristics.  This allowed each cultivar to be planted in the full range of densities available. 

We use these data firstly to test whether the negative binomial distribution provided a reasonable description of egg counts and secondly to obtain a rough idea of the relevant values of p and k or of ( and (2
Luffness trial site

The trial site at Luffness is well documented (Elston, Phillips & Trudgill, 1991; Phillips, Hackett & Trudgill, 1991; Phillips et al, 1998). Basically, 6 blocks were divided into 5 main plots, which were planted with cultivars of differing tolerance and resistance to G. pallida to manipulate the underlying population, Table 1 and Figure 1.  The following year, the 5 main plots in each block were divided into 5 sub plots and prepared for planting with 5 cultivars of differing tolerance and resistance to G. pallida.  Each sub plot had 3 independent bulked samples taken prior to planting. Therefore, there are potentially 15 data values for each main plot, and each main plot can be considered to be a single treatment. 

The soil samples were not sub sampled, the whole bulk sample, 30 cores (2 ( 12 cm) amounting to c.1kg, was processed; the soil samples were dried, the cysts extracted in a Schuiling centrifuge and the eggs and juveniles extracted from the cysts using a modified Bijou method (Seinhorst & Den Ouden, 1966). 

Fitting Negative Binomial distributions

Negative binomial distributions were fitted to the data described above by maximum likelihood, using Genstat. 21 of the plots were adequately described by the negative binomial distribution.  The fitting algorithm failed to converge satisfactorily for 6 plots and there were missing values for the remaining 3.

Genstat estimates the mean and the parameter k.  The results tended to give estimates for parameter k with very high standard errors but this was expected due to the skewness of the parameter. Goodness of fit is assessed by the residual deviance which has an asymptotic Chi-squared distribution.

Results

The results for the deviance and the estimates for the mean and k parameter with the p parameter calculated are shown in Table 35.  Figure 34 shows the relationship, if any between the parameters, p and k, the mean and the variance, also calculated from the mean and k parameter estimates.

	Plot No
	Deviance
	
	mean
	se
	
	k
	se
	
	p

	1
	3.58
	
	48.82
	2.19
	
	109.95
	141.7
	
	0.693

	2
	0.97
	
	24.57
	1.56
	
	54.33
	68.38
	
	0.689

	3
	1.55
	
	27.08
	1.95
	
	27.11
	22.28
	
	0.500

	4
	2.97
	
	44.18
	3.07
	
	20.79
	11.83
	
	0.320

	5
	2.59
	
	49.02
	3.67
	
	16.04
	8.19
	
	0.247

	6
	1.34
	
	51.98
	2.42
	
	78.06
	76.13
	
	0.600

	8
	0.97
	
	68.26
	9.98
	
	3.40
	1.31
	
	0.047

	9
	4.63
	
	45.89
	4.48
	
	8.47
	3.76
	
	0.156

	10
	2.55
	
	30.06
	3.70
	
	5.34
	2.33
	
	0.151

	13
	3.61
	
	52.25
	5.77
	
	6.62
	2.94
	
	0.112

	16
	1.22
	
	32.62
	3.31
	
	8.78
	4.56
	
	0.212

	17
	5.65
	
	36.63
	5.02
	
	4.08
	1.71
	
	0.100

	20
	0.82
	
	35.83
	2.75
	
	17.14
	9.68
	
	0.324

	22
	8.73
	
	81.19
	3.70
	
	54.37
	34.61
	
	0.401

	23
	0.65
	
	32.49
	2.06
	
	34.98
	27.33
	
	0.518

	25
	3.71
	
	46.81
	2.55
	
	44.61
	32.88
	
	0.488

	26
	1.68
	
	75.84
	5.52
	
	16.05
	7.82
	
	0.175

	28
	3.34
	
	51.62
	4.71
	
	9.78
	4.49
	
	0.159

	29
	3.47
	
	27.09
	2.08
	
	20.26
	13.71
	
	0.428


Table 35 Deviance and parameter estimates for Luffness trial data being fitted to negative binomial distribution.

Discussion

The data confirm that the negative binomial distribution often provides a good description of egg counts in bulked samples.  The samples taken at the field trials were from areas (main plots) which were of similar size to the locations being considered in this report.

The scatter plots (Figure 34) can be used to derive values of p and k when we have an initial estimate of the mean egg density.  For example, for an initial estimate of, say, 50 eggs per gram soil, and with previous cropping experience, make an estimate for the variance, here between 100 and 300.  Then read off a value for the k parameter, 15 say, and finally calculate an estimate for p, based on 12 and 13, and this can be compared with the expected value read from the chart.

The plots also give us an indication of the appropriate range of values for p and k that we should expect for egg counts.

[image: image133.wmf]
Figure 34 Scatter plot of the mean, k and p parameters and the variance of the negative binomial distribution from maximum likelihood estimates from sample data from field trials at Luffness. There are very strong relationships between p and k, and between the variance and both the p and k parameters.

Sampling for PCN

There have been many different sampling strategies proposed in recent years often utilising the latest technologies.  Existing protocols vary from samples taken in a 'W' pattern (30 - 40 cores) on areas between 4 ha blocks down to 1 ha blocks as a minimum requirement. 

Mapping of fields has been introduced for two reasons: first to target the application of chemical treatments or to avoid planting in high density areas and secondly to monitor population changes.  There are three approaches to mapping: 1ha blocks 'W' pattern to produce 1 bulked sample, point maps where fields are sampled on a grid pattern (100m) and samples around each point are bulked and interpolated maps derived from point maps by interpolating between the grid intersections (Parker, 1998).  These different methods all rely on one bulked sample being taken, formed from multiple auger samples to produce approximately 1 to 4 kg of soil with only 100g being processed. 

Typical commercial sampling scheme

There is no 'typical' sampling scheme as such; it would appear to vary with who is doing it and who is paying for it.  The sampling does appear to fall into two distinct types, though: block samples and GPS based grid samples.

Block samples

Block sampling usually involves fields being divided into large blocks, up to 4ha.  A sampler moves across each block in a 'W' pattern, collecting 30- 40 core samples (1 - 2kg of soil). Part, or all, of this bulked sample will go to the laboratories, which undertakes drying and mixing before 100g is sub sampled and processed for egg counts.

The costs for block sampling is approximately £10.50 for laboratory costs, plus the cost for the sample to be collected in the field.  However, the actual cost to the farmer is harder to quantify as there are discounts for large numbers of samples, and some or all of the costs could be covered by the chemical company which supplies the farmer with the necessary treatments if PCN is detected.  The farmer will, of course, pay for all their chemicals for treatment.

Grid samples

Grid sampling is the same as point mapping, above, where the grid is of 1ha block and the intersections of the grid represents the sampling location.  Individual cores (approx. 60, 3-4kg soil) are taken by sampling along a spiral path which starts approximately 10m from the intersection and gradually circles towards the intersection.  Of the 3-4 kg soil collected, only 100g is processed by the laboratories.  Grid locations are found using GPS.

The cost for this type of sampling is approximately £18 per sample but some of this cost may be borne by the chemical companies (for the sale).

Proposed sampling and plot layout to provide data for the SCRI model

The parameters that drive the SCRI-PCN model are derived by regressing yield and PCN population density at harvest (Pf) against the population density at planting (Pi).  To determine the values of these parameters for fields and cultivars different to those used to produce and validate the model requires appropriate data.  To identify appropriate fields i.e. those with a range of Pi's, requires that they are sampled on a grid basis, preferably in 1 ha blocks (Figure 35).  It is important that the selected fields with a uniform soil type where the variation in Pi is a consequence of the field still being colonised (Anscombe, 1950; Seinhorst, 1988).  

To obtain Pi and Pf information of sufficient accuracy for use in the PCN model requires intensive sampling of small areas.  To obtain the range of Pi's required necessitates taking advantage of Pi variation within fields.  This leads to a strategy of distributing small, untreated plots within PCN infested fields, and intensively PCN sampling the untreated plots and an adjacent treated area and relating Pi to yield differences between treated and untreated.

It is proposed that each of the untreated plots, A1 - A5, will be 6 rows wide (2 guard rows plus 4 sample rows), each at least 10 plants long.  The untreated area will be longer than this to allow for soil movements.  Each location will be bordered on one side by an identical plot in the nematicide treated area, A1b - A5b.

Each location will have a number, n, of independent bulked samples taken to estimate Pi.  The bulk sample will be composed of a number of smaller core samples randomly taken from the location and collected to produce a bulk sample of approximately 300ml (volume is being used to adjust sample size in relation to bulk density differences). The whole sample will be processed to extract the cysts, and the Pi for each plot will be an average of several independent estimates for that plot. 

[image: image134.wmf]
Figure 35 Grid plan of potato field with one 1ha block isolated showing proposed sampling locations, A1 - A5. The field is initially divided up into large areas, here 4ha blocks, and an initial population estimate attained. These blocks are then divided into 1ha blocks for further sampling.

Yield estimates will be obtained from each sample location by manually lifting the tubers from the middle 8 plants from the middle two rows of each sample location.  Similarly, tubers from the middle plants in the additional areas (A1b - A5b), which will have been planted in treated soil, are lifted.

Populations after harvest in the sample locations are to be collected in the same manner as for the initial population, in both the A1 - A5 and A1b - A5b plots.  The soil should be thoroughly mixed before sampling to minimise the aggregation of cysts whilst ensuring the soil adjacent to the sample locations do not contaminate the locations. 

This approach will give population densities before planting, population densities after harvest, with and without treatment, and yields, with and without treatment.  This will enable the effect of the treatment to be assessed, as can the characteristics of the cultivar grown.  Low planting densities will give an indication of multiplication rates on susceptible cultivars and virulence in partially resistant cultivars.

The main problems with this approach concern the distribution of cysts and eggs in the soil, and fertility variations.  Considerable effort has been made in assessing the distribution of cysts in fields (Seinhorst, 1982; Been & Schomaker, 2000; Schomaker & Been, 1999) but this has concentrated on foci of young infestations.  Cyst numbers are assumed to follow a negative binomial distribution (Seinhorst, 1988) but the PCN model expects estimates in units of eggs per gram soil.  Data from Luffness field trials were available to investigate the distribution of the numbers of eggs from small plots.

Probability intervals for proposed sampling scheme

The data and the estimates are given in terms of eggs per gram of soil.  This is not saying that the eggs are randomly distributed and that each gram of soil would have a mean number of eggs because the eggs are aggregated in cysts.  We make another assumption that egg counts (eggs per gram soil) are a representation of cyst counts (cysts per 100g soil); more specifically that 1 egg per gram soil represents 1 cyst per 100 grams of soil in our data.  This ratio, of eggs/g soil to cysts/100g soil, would not be expected to be constant as the ratio depends both on the time of the last potato crop and the annual decline rate of the nematodes. 

Additional information allowed us to assume that the average number of eggs per cyst was 100 and that the egg counts (x eggs/g soil) were equivalent to cyst counts (x cysts/100g soil) for the data.

Let E denote the number of eggs in 1 gram of soil and assume that E ~ NB (p,k).

Assume that 1 egg/g soil is equivalent to 1 cyst / 100g soil.

Let C denote the number of cysts in 100g soil, then 

C ~ NB (p,k).

Let B denote the number of cysts in n ( 100g soil sample, n = 1, 2, 3, …, then 

B = 
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The probability intervals for the mean are given by
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 is the sample mean number of cysts in a 400g sample.

For example, for soil with a mean density of 10 eggs per gram soil, taking 1, 2, 3, 5 and 7 samples of 100g and 400g gives the results for the 95% probability interval in Table 36.

	Sample Size
	100g
	
	400g

	No. samples
	lower
	upper
	
	lower
	upper

	1
	2.0
	23.0
	
	21.0
	65.0

	2
	3.5
	19.0
	
	26.5
	57.0

	3
	4.7
	17.3
	
	29.0
	54.0

	5
	5.8
	15.4
	
	31.4
	50.8

	7
	6.4
	14.6
	
	32.7
	49.1


Table 36 Probability intervals (95%) for mean cyst counts (cysts / 100g) based on egg counts (eggs / g) with mean 10 cysts / 100g and variance 30 cysts with different weights and number of sample. The mean cyst count for the 400g samples is 40 with variance 121 cysts.

Figure 36 Probability intervals for the mean for the number of cysts in samples of different sizes, 100g and 400g sample sizes and 1, 2, 3, 5 or 7 samples taken.[image: image135.wmf][image: image136.wmf]
The data in Table 36 are displayed in Figure 36, charts for other mean - variance combinations are in the appendix.

PCN population decline rates in years when potatoes are not grown.

It is proposed that the untreated plots are re-sampled 3 years after the potato crop to determine decline rates.  The same principles apply.

Discussion

Data for the SCRI-PCN model.

For estimating PCN population densities, the errors associated with the current wide spread practice of taking a single, large soil sample from a large areas, and then taking a sub-sample of 100g for cyst extraction make the data too variable for use in the SCRI-PCN model.  An analysis of the errors associated with sampling show that the errors associated with single samples from small areas are also too great.  Only by taking the mean of several samples can adequate estimates be obtained.  Increasing the numbers of samples increases the cost, so it is desirable to process no more than is necessary.  How many are required will depend on what is already known about the field but the biggest gain appears to be up to three samples, except for very low population densities where five might be better. 

There is a financial penalty for increasing the numbers of samples from an area also applies to increasing the numbers of plots, and here practical considerations are even more important.   but this has to be balanced against the benefits of the increase in control of G. pallida in the field.

Comparison of costs

The standard block sampling process involves 30 - 60 cores being taken from an area up to 4ha producing 2 - 4 kg of soil.  Half of this is removed from the farm and half of this is dried before 100g is removed for cyst extraction.  This costs approximately £10.50 per sample.  How much information is obtained by this method is unclear as the sampler will cover a very large area which will have possibly considerable differences in population densities of PCN.  The assumption that the population density is (reasonably) constant does not hold in this situation.

If the 'best' estimate we can make is to take a single sample from an area that we can assume the density of PCN is constant, an area 6m ( 5m, say, then the estimate will have a known probability distribution.  However, there is absolutely nothing regarding the population density in any of the remaining 4ha that could be inferred from this estimate.

The cost for the 'standard' block sampling is £10.50 per 4ha but, unless seed is being grown, the information gained is of little relevance to PCN management.

The costs associated with producing data fit for the SCRI-PCN model are considerably higher.  Currently, the larger sample cost £12.50 to process.  Assuming a total of 10 samples per plot are required (Pi – 3 from the untreated plot, 1 from the adjacent treated plot.  Pf – 3 each from each untreated and adjacent treated plot), the cost for a 10 (untreated) plot trial is £1250 for the processing alone.   

Appendix III

Probability intervals for sampling PCN
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False headland – an area of the site  known to be unproductive ground�
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Site�
Maris Piper�
Morag�
Sante�
Glenna�
�
Latch�
0.01635 (0.00526)�
0.02791 (0.00737)�
0.03353 (0.0088)�
0.0716 (0.0162)�
�
Nocton�
0.01862 (0.00793)�
0.1576


(0.0443)�
0.1324 (0.0382)�
0.2804


(0.0752)�
�
Luffness�
0.01924 (0.00487)�
0.02430 (0.00613)�
0.02191 (0.00514)�
0.1208 (0.0249)�
�






Site�
Deviance�
Mean Deviance�
�
Latch�
29.36�
0.2553�
�
Nocton�
26.71�
0.2323�
�
Luffness�
15.75�
0.1370�
�
115 degrees of freedom








Site�
Deviance�
Mean Deviance�
�
Latch�
28.66�
0.2492�
�
Nocton�
23.77�
0.2067�
�
Luffness�
15.02�
0.1306�
�
115 degrees of freedom





Site�
Maris Piper�
Morag�
Sante�
Glenna�
�
Latch�
0.01859 (0.00625)�
0.03298 (0.00915)�
0.0389 (0.0107)�
0.0812 (0.0191)�
�
Nocton�
0.0331 (0.0165)�
0.2643 (0.0956)�
0.2177 (0.0803)�
0.4670   (0.1640)�
�
Luffness�
0.02569 (0.00723)�
0.03230 (0.00897)�
0.02948 (0.00779)�
0.1609 (0.0368)�
�






Site�
Maris Piper�
Morag�
Sante�
Glenna�
�
Latch�
0.0478 (0.0228)�
0.01422 (0.00558)�
0.0312 (0.0139)�
0.0126 (0.0058)�
�
Nocton�
0.0331 (0.0162)�
0.0297 (0.0154)�
0.0391 (0.0209)�
0.0547


(0.0352)�
�
Luffness�
0.02378 (0.0096)�
0.0335 (0.0148)�
0.02204 (0.0092)�
0.01573 (0.0065)�
�






Site�
Deviance�
Mean Deviance�
�
Latch�
24.26�
0.2166�
�
Nocton�
23.88�
0.2132�
�
Luffness�
13.96�
0.1246�
�
112 degrees of freedom





Site�
Maris Piper�
Morag�
Sante�
Glenna�
�
Latch�
22.74 (7.65)�
7.54 (1.48)�
10.76 (2.98)�
3.896 (0.764)�
�
Nocton�
56.7 (18.3)�
11.41 (3.44)�
15.78 (5.35)�
10.39 (4.59)�
�
Luffness�
19.5 (5.71)�
21.21 (6.98)�
16.82 (5.21)�
4.02 (0.822)�
�






Site�
Maris Piper�
Morag�
Sante�
Glenna�
�
Latch�
0.0539 (0.0275)�
0.01638 (0.0069)�
0.0372 (0.018)�
0.01335 (0.0063)�
�
Nocton�
0.0465 (0.0273)�
0.0532 (0.0373)�
0.0691 (0.0503)�
0.2200 (0.3670)�
�
Luffness�
0.0648 (0.0446)�
0.0984 (0.0808)�
0.0715 (0.0571)�
0.0848 (0.0620)�
�






Site�
Deviance�
Mean Deviance�
�
Latch�
23.92�
0.2136�
�
Nocton�
22.90�
0.2045�
�
Luffness�
13.17�
0.1176�
�
112 degrees of freedom








Site�
Maris Piper�
Morag�
Sante�
Glenna�
�
Latch�
24.45 (8.92)�
7.98 (1.69)�
11.78 (3.66)�
3.967 (0.801)�
�
Nocton�
68.9 (28.1)�
15.13 (7.09)�
21.6 (11.3)�
27.6 (40.0)�
�
Luffness�
35.6 (20.2)�
42.6 (30.0)�
34.1 (23.2)�
9.19 (5.22)�
�
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Chart1

		1468

		336.6

		393.1

		139.6

		921

		527.4

		362.6

		433

		491

		370.2

		260.8

		277.5



a

M (eggs / g soil)

a

58.6

11

13.68

9.64

33.18

26.43

25.7

4.534

18.65

7.72

10.35

3.691



parameters

		M		a

		1468		58.6

		336.6		11

		393.1		13.68

		139.6		9.64

		921		33.18

		527.4		26.43

		362.6		25.7

		433		4.534

		491		18.65

		370.2		7.72

		260.8		10.35

		277.5		3.691





parameters

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



a

M (eggs / g soil)

a

0

0

0

0

0

0

0

0

0

0

0

0



Latch estimates

				Jim		M		a		c				new S*G		S		G		M		a						date		36384

		Cp		0.1		404.4		19.41		174.1				118.37		1.9		62.3		491		18.7071

				0.2		454		7.74		153.3				216.79				114.1		294.6		11.22426		0.1104		b =		0.1104

				0.3		270.7		10.28		197.1				216.79				203.2		245.5		9.35355

						235.7		3.704		612				386.08						196.4		7.48284

														12		M(1-exp[-a(1+blnD)(1-Cp)Pi/M])D + CpPi - bLnD (1-Cp)Pi

																nEW DAMAGE

		Pi		Piper		Morag		Sante		Glenna				Piper S		Morag S		Sante S		Glenna S		Piper		Morag		Sante		Glenna		Piper S		Morag S		Sante S		GlennaS

		0		0		0		0		0				1		1		1		1		1		1		1		1		0		0		0		0

		1		17.0894765214		6.9637829888		9.1452962598		3.4043073881				0.9916226858		0.995408421		0.995408421		0.9974165547		0.9942889777		0.9935191186		0.9949520444		0.9983686786		16.4982009428		9.9805241858		8.3338463665		6.7017004937

		2		33.2534882277		13.7271975026		17.8890078402		6.7506944145				0.9833845643		0.9908588144		0.9908588144		0.9948464234		0.9886428166		0.9871216999		0.9899547966		0.996742671		32.1494891085		19.5308321439		16.3093309349		13.1444379439

		3		48.5403763224		20.2961906782		26.2482824482		10.0401453974				0.9752821949		0.9863506074		0.9863506074		0.9922895034		0.9830604178		0.980806142		0.9850074963		0.9951219512		46.996297465		28.6689280148		23.9414561178		19.3380418442

		4		62.9958937077		26.6765141081		34.2395146105		13.2736276036				0.9673122497		0.9818832375		0.9818832375		0.9897456932		0.9775407075		0.9745708837		0.9801093983		0.9935064935		61.0788137037		37.4120433572		31.2445805223		25.2919639957

		5		76.6633489437		32.8737311182		41.8783802355		16.4520915543				0.9594715085		0.9774561522		0.9774561522		0.9872148921		0.9720826354		0.968414403		0.9752597724		0.9918962723		74.4351083508		45.7766716242		38.2324476796		31.0152933142

		6		89.5837418499		38.8932237386		49.1798695099		19.5764713246				0.9517568545		0.9730688092		0.9730688092		0.9846970006		0.9666851749		0.9623352166		0.9704579025		0.9902912621		87.1012549438		53.7786010305		44.9182134345		36.5167700427

		7		101.795891259		44.740199382		56.1583182141		22.647684838				0.9441652708		0.9687206756		0.9687206756		0.9821919202		0.9613473219		0.9563318777		0.9657030867		0.9886914378		99.1114428066		61.432945892		51.3144720614		41.8047993961

		8		113.3365553965		50.4196972438		62.8274375351		25.6666341547				0.9366938356		0.9644112283		0.9644112283		0.9796995534		0.9560680945		0.9504029758		0.9609946368		0.9870967742		110.498082919		68.7541765092		57.433281167		46.8874646592

		9		124.2405453324		55.9365944374		69.2003424552		28.6342057559				0.9293397189		0.9601399531		0.9601399531		0.9772198036		0.9508465319		0.9445471349		0.9563318777		0.9855072464		121.2919073396		75.7561476684		63.2861854409		51.7725397615

		10		134.540831921		61.2956118754		75.2895787856		31.5512708208				0.9221001792		0.9559063451		0.9559063451		0.9747525752		0.9456816947		0.9387630129		0.9517141478		0.9839228296		131.5220626092		82.4521258247		68.8842393083		56.4675013504

		11		144.2686466203		66.501319911		81.107148915		34.4186855008				0.9149725593		0.9517099082		0.9517099082		0.9722977737		0.9405726634		0.9330493001		0.9471407977		0.9823434992		141.2161975291		88.8548150334		74.2380285386		60.9795403827

		12		153.4535765571		71.5581437477		86.6645363365		37.2372911863				0.907954284		0.9475501552		0.9475501552		0.9698553055		0.9355185384		0.9274047187		0.9426111908		0.9807692308		150.4005456838		94.9763816871		79.3576908606		65.3155732537

		13		162.1236541794		76.470368631		91.9727290138		40.0079147708				0.9010428561		0.9434266069		0.9434266069		0.9674250777		0.9305184393		0.9218280216		0.9381247025		0.9792		159.1000030466		100.8284781197		84.252935631		69.4822524842

		14		170.3054418212		81.2421448291		97.0422416448		42.7313689081				0.894235854		0.9393387928		0.9393387928		0.9650069986		0.9255715045		0.9163179916		0.93368072		0.9776357827		167.3382009886		106.4222651275		88.9330626029		73.4859769822

		15		178.0241114774		85.8774924147		101.8831368768		45.408452266				0.887530929		0.9352862505		0.9352862505		0.9626009774		0.9206768905		0.9108734403		0.9292786421		0.976076555		175.1375749843		111.7684334634		93.4069798368		77.3329018962

		16		185.3035200748		90.3803058547		106.5050455265		48.0399497752				0.8809258019		0.9312685253		0.9312685253		0.960206924		0.9158337717		0.9054932073		0.9249178789		0.974522293		182.519429288		116.87722435		97.6832207951		81.0289480786

		17		192.1662805041		94.7543584186		110.9171858514		50.626632873				0.8744182611		0.9272851705		0.9272851705		0.9578247494		0.9110413396		0.9001761597		0.9205978515		0.972972973		189.5039978393		121.7584490604		101.7699606588		84.579811173

		18		198.6338286603		99.0033064112		115.1283819225		53.1692597431				0.8680061597		0.9233357468		0.9233357468		0.9554543655		0.9062988027		0.8949211909		0.9163179916		0.9714285714		196.1105016329		126.4215076096		105.675031904		87.9909703416

		19		204.7264867283		103.1306932401		119.1470811394		55.6685755507				0.8616874136		0.9194198227		0.9194198227		0.9530956848		0.9016053858		0.88972722		0.9120777418		0.969889065		202.3572027759		130.8754066004		109.405939173		91.2676966475

		20		210.4635229304		107.1399533226		122.9813709319		58.1253126734				0.8554599986		0.9155369737		0.9155369737		0.950748621		0.8969603297		0.884593191		0.9078765546		0.9683544304		208.2614554393		135.1287762619		112.969873473		94.4150611054

		21		215.8632079439		111.0344158415		126.6389946868		60.5401909275				0.8493219488		0.9116867825		0.9116867825		0.9484130883		0.8923628908		0.8795180723		0.9037138927		0.9668246445		213.8397538968		139.1898867198		116.3737257347		97.4379424137

		22		220.9428681806		114.8173083545		130.1273669375		62.9139177909				0.8432713543		0.9078688387		0.9078688387		0.9460890022		0.8878123406		0.8745008557		0.8995892287		0.9652996845		219.1077778296		143.0666635352		119.6240997606		100.3410343826

		23		225.7189361118		118.4917602649		133.4535878533		65.2471886212				0.8373063592		0.9040827391		0.9040827391		0.9437762785		0.8833079655		0.8695405559		0.8955020445		0.9637795276		224.0804350667		146.7667025447		122.7273245925		103.128853068

		24		230.2069978081		122.0608061584		136.6244570607		67.5406868699				0.8314251598		0.9003280867		0.9003280867		0.9414748342		0.8788490661		0.8646362098		0.8914518318		0.9622641509		228.7719019156		150.2972840361		125.6894663234		105.8057436252

		25		234.4218378554		125.5273890128		139.6464868302		69.7950842928				0.8256260027		0.8966044915		0.8966044915		0.9391845869		0.8744349573		0.8597868761		0.887438091		0.9607535322		233.1956612317		153.6653862896		128.5163393826		108.3758868925

		26		238.3774817973		128.8943632859		142.5259146592		72.0110411571				0.8199071829		0.8929115697		0.8929115697		0.9369054553		0.8700649675		0.8549916341		0.8834603317		0.9592476489		237.3645383619		156.8776985153		131.2135173162		110.843305716

		27		242.0872362464		132.1644978858		145.2687152784		74.1892064432				0.8142670427		0.8892489438		0.8892489438		0.9346373584		0.8657384386		0.850249584		0.8795180723		0.9577464789		241.2907350904		159.9406332137		133.7863430878		113.2118710258

		28		245.5637267973		135.3404790299		147.8806121118		76.3302180445				0.8087039694		0.8856162425		0.8856162425		0.9323802164		0.8614547254		0.8455598456		0.8756108396		0.95625		244.985861707		162.8603379876		136.2399389212		115.4853076739

		29		248.8189338664		138.4249129962		150.3670882143		78.4347029628				0.8032163941		0.8820131006		0.8820131006		0.9301339501		0.8572131955		0.8409215579		0.871738169		0.9547581903		248.4609673086		165.6427068292		138.5792157068		117.6672000428

		30		251.8642265775		141.4203287726		152.7333967129		80.5032774995				0.7978027903		0.8784391588		0.8784391588		0.9278984811		0.8530132288		0.8363338789		0.8678996037		0.953271028		251.7265684399		168.2933909083		140.8088819907		119.7609974344

		31		254.7103948029		144.3291806071		154.9845707749		82.5365474446				0.7924616724		0.8748940635		0.8748940635		0.9256737317		0.8488542175		0.8317959848		0.8640946953		0.9517884914		254.7926761703		170.817808883		142.9334525679		121.7700192486

		32		257.367679465		147.1538504637		157.1254331254		84.5351082613				0.7871915941		0.8713774669		0.8713774669		0.923459625		0.8447355653		0.8273070696		0.8603230031		0.950310559		257.6688216985		173.2211567563		144.9572566953		123.6974599584

		33		259.8458011963		149.8966503887		159.1606051354		86.4995452676				0.7819911475		0.8678890268		0.8678890268		0.9212560848		0.8406566876		0.8228663446		0.8565840939		0.9488372093		260.3640805725		175.508417299		146.884445944		125.5463938909

		34		262.1539874506		152.5598247893		161.0945155012		88.4304338143				0.7768589617		0.8644284062		0.8644284062		0.9190630356		0.8366170111		0.8184730379		0.8528775422		0.9473684211		262.8870956034		177.6843690575		148.7190017062		127.3197798219

		35		264.3009981518		155.1455526293		162.9314085337		90.3283394605				0.7717937015		0.8609952738		0.8609952738		0.9168804028		0.8326159732		0.8141263941		0.8492029298		0.9459041731		265.2460985497		179.7535949685		150.4647423736		129.0204653913

		36		266.2951499633		157.6559495458		164.6753520762		92.1938181448				0.7667940662		0.8575893034		0.8575893034		0.9147081122		0.8286530224		0.8098256735		0.8455598456		0.9444444444		267.448930643		181.7204905953		152.1253302006		130.6511913458

		37		268.1443392532		160.0930698881		166.3302450688		94.0274163543				0.7618587887		0.8542101738		0.8542101738		0.9125460906		0.8247276172		0.8055701524		0.8419478855		0.9429892142		269.5030620212		183.5892720045		153.7042778689		132.2145956167

		38		269.8560638305		162.4589086842		167.8998247746		95.8296712901				0.7569866343		0.850857569		0.850857569		0.9103942652		0.8208392268		0.8013591218		0.8383666525		0.9415384615		271.4156101309		185.3639833003		155.2049547654		133.7132172395

		39		271.4374435182		164.7554035364		169.387673684		97.6011110299				0.7521763996		0.8475311779		0.8475311779		0.9082525642		0.8169873299		0.7971918877		0.834815756		0.9400921659		273.1933571595		187.0485038296		156.6305929863		135.1495001207

		40		272.8952396298		166.9844364491		170.7972261133		99.3422546878				0.7474269117		0.8442306943		0.8442306943		0.9061209163		0.8131714152		0.7930677703		0.8312948123		0.9386503067		274.8427665492		188.6465550752		157.9842930817		136.525796658

		41		274.2358734087		169.147835592		172.1317745098		101.0536125708				0.742737027		0.8409558168		0.8409558168		0.9039992507		0.8093909809		0.788986104		0.8278034439		0.9372128637		276.3699986472		190.1617072498		159.2690295501		137.8443712203

		42		275.4654434877		171.2473770008		173.3944754779		102.7356863328				0.7381056307		0.8377062483		0.8377062483		0.9018874977		0.8056455345		0.7849462366		0.8243412798		0.9357798165		277.7809255385		191.5973856044		160.4876560957		139.1074034934

		43		276.5897424243		173.2847862174		174.58835554		104.3889691259				0.7335316354		0.8344816968		0.8344816968		0.8997855878		0.8019345924		0.7809475293		0.820907955		0.934351145		279.0811451081		192.9568764644		161.6429106581		140.3169916947

		44		277.6142723595		175.2617398736		175.7163166424		106.0139457484				0.7290139804		0.8312818743		0.8312818743		0.8976934524		0.79825768		0.7769893563		0.8175031107		0.9329268293		280.2759943753		194.2433330058		162.7374202256		141.475155665

		45		278.5442598521		177.1798672185		176.7811414199		107.6110927912				0.7245516313		0.8281064976		0.8281064976		0.8956110235		0.7946143314		0.7730711044		0.8141263941		0.9315068493		281.3705621393		195.4597807821		163.7737054414		142.5838398393

		46		279.3846699293		179.0407515929		177.7854982292		109.18087878				0.7201435785		0.8249552875		0.8249552875		0.8935382337		0.7910040891		0.7691921726		0.8107774578		0.9300911854		282.3697009762		196.6091230141		164.7541850109		143.6449161039

		47		280.1402194005		180.8459318536		178.7319459614		110.7237643165				0.7157888372		0.8218279692		0.8218279692		0.8914750162		0.7874265038		0.765351972		0.8074559607		0.9286798179		283.2780386205		197.6941456531		165.6811799217		144.6601865425

		48		280.8153894709		182.5969037467		179.6229386449		112.240202216				0.7114864459		0.8187242721		0.8187242721		0.8894213048		0.7838811346		0.7615499255		0.8041615667		0.9272727273		284.0999887665		198.7175222266		166.5569174811		145.6313860768

		49		281.4144376961		184.2951212356		180.4608298466		113.7306376429				0.7072354663		0.8156439294		0.8156439294		0.8873770341		0.7803675482		0.7577854671		0.8008939456		0.9258698941		284.8397613209		199.6818184777		167.3835351822		146.560185005

		50		281.9414093106		185.9419977821		181.2478768821		115.1955082441				0.7030349825		0.8125866787		0.8125866787		0.8853421391		0.7768853191		0.7540580423		0.7976527722		0.9244712991		285.5013721354		200.589496806		168.1630844048		147.4481914426

		51		282.4001479658		187.5389075846		181.9862448431		116.6352442789				0.6988840999		0.8095522611		0.8095522611		0.8833165553		0.7734340293		0.7503671072		0.7944377267		0.9230769231		286.0886522483		201.4429205195		168.8975339586		148.2969536696

		52		282.7943059095		189.0871867739		182.6780104489		118.0502687483				0.6947819452		0.8065404219		0.8065404219		0.8813002191		0.7700132685		0.7467121286		0.7912484946		0.921686747		286.6052566615		202.244357906		169.5887734755		149.1079623868

		53		283.1273536357		190.5881345686		183.325165733		119.4409975199				0.6907276653		0.80355091		0.80355091		0.8792930673		0.7666226332		0.7430925836		0.7880847661		0.9203007519		287.0546726774		202.9959861309		170.2386166582		149.882652886

		54		283.4025890339		192.0430143918		183.9296215687		120.8078394524				0.686720427		0.800583478		0.800583478		0.8772950373		0.7632617273		0.7395079595		0.7849462366		0.9189189189		287.4402278192		203.699894971		170.8488043912		150.6224071366

		55		283.6231460658		193.45305495		184.4932110439		122.1511965169				0.6827594163		0.7976378822		0.7976378822		0.8753060669		0.7599301615		0.7359577532		0.7818326061		0.9175412294		287.7650973567		204.3580903892		171.4210077201		151.3285557923

		56		283.7920029919		194.8194512759		185.0176926895		123.471463916				0.6788438378		0.7947138825		0.7947138825		0.8733260948		0.7566275532		0.7324414716		0.7787435796		0.9161676647		288.0323114592		204.9724979589		171.9568307046		152.0023801208

		57		283.9119901757		196.1433657366		185.5047535704		124.7690302012				0.6749729144		0.7918112422		0.7918112422		0.87135506		0.7533535266		0.7289586305		0.7756788666		0.9147982063		288.2447619942		205.5449661436		172.4578131521		152.6451138596

		58		283.9857974849		197.4259290086		185.9560122425		126.0442773881				0.6711458865		0.7889297282		0.7889297282		0.8693929022		0.7501077122		0.7255087553		0.7726381811		0.9134328358		288.405208991		206.0772694392		172.9254332356		153.2579450007

		59		284.0159813123		198.6682410201		186.3730215843		127.2975810691				0.6673620116		0.7860691106		0.7860691106		0.8674395614		0.7468897469		0.7220913801		0.7696212417		0.912071535		288.5162867865		206.5711113828		173.3611100013		153.8420175074

		60		284.0049712373		199.8713718624		186.7572715066		128.5293105244				0.663620564		0.7832291629		0.7832291629		0.8654949785		0.7436992738		0.7187060478		0.7666277713		0.9107142857		288.5805098708		207.0281274369		173.7662057719		154.3984329653

		61		283.9550763455		201.0363626714		187.1101915475		129.7398288316				0.659920834		0.780409662		0.780409662		0.8635590946		0.7405359422		0.7153523098		0.7636574971		0.9093610698		288.600278446		207.4498877516		174.1420284485		154.92825217

		62		283.8684912258		202.1642264808		187.4331533558		130.9294929719				0.6562621278		0.7776103877		0.7776103877		0.8616318515		0.737399407		0.712029726		0.7607101505		0.9080118694		288.5778837155		207.8378998117		174.4898337163		155.4324966547

		63		283.747301661		203.2559490464		187.7274730701		132.098653936				0.6526437669		0.7748311233		0.7748311233		0.8597131914		0.7342893294		0.7087378641		0.7577854671		0.9066666667		288.5155129165		208.1936109733		174.8108271583		155.9121501593

		64		283.5934900292		204.3124896446		187.9944135955		133.247656827				0.6490650875		0.772071655		0.772071655		0.8578030572		0.7312053759		0.7054763		0.7548831865		0.9053254438		288.4152541083		208.5184108942		175.106166281		156.3681600438

		65		283.4089404296		205.334781845		188.2351867854		134.3768409618				0.6455254404		0.7693317719		0.7693317719		0.8559013922		0.7281472187		0.7022446175		0.7520030523		0.9039881832		288.2791007306		208.8136338641		175.3769624553		156.8014386475

		66		283.1954435492		206.3237342575		188.4509555299		135.4865399711				0.6420241905		0.7666112663		0.7666112663		0.8540081402		0.7251145356		0.6990424077		0.7491448119		0.9026548673		288.1089559419		209.0805610365		175.6242827774		157.212864597

		67		282.9547012817		207.2802312558		188.6428357565		136.5770818969				0.6385607164		0.7639099334		0.7639099334		0.8521232453		0.7221070095		0.6958692692		0.7463082166		0.9013254786		287.9066367501		209.3204225693		175.8491518519		157.603284064

		68		282.6883311138		208.2051336782		188.8118983464		137.6487892887				0.63513441		0.7612275712		0.7612275712		0.8502466526		0.7191243288		0.692724808		0.7434930215		0.9		287.6738779458		209.534399676		176.052553501		157.973511976

		69		282.3978702889		209.099279505		188.9591709702		138.7019792979				0.6317446763		0.7585639805		0.7585639805		0.8483783071		0.7161661868		0.689608637		0.7406989853		0.8986784141		287.4123358478		209.7236265919		176.2354324037		158.3243331804

		70		282.0847797617		209.9634845157		189.0856398465		139.7369637708				0.6283909327		0.7559189651		0.7559189651		0.8465181547		0.7132322819		0.6865203762		0.7379258705		0.8973607038		287.1235918708		209.8891924597		176.3986956661		158.6565035647

		71		281.7504479528		210.7985429239		189.1922514268		140.7540493393				0.6250726092		0.7532923312		0.7532923312		0.8446661416		0.7103223174		0.6834596523		0.7351734427		0.8960468521		286.8091559236		210.0321431368		176.5432143279		158.9707511346

		72		281.3961943158		211.6052279937		189.2799140097		141.7535375105				0.6217891474		0.7506838879		0.7506838879		0.8428222145		0.7074360016		0.6804260985		0.7324414716		0.8947368421		286.4704696473		210.1534829282		176.6698248065		159.2677770508

		73		281.0232727239		212.3842926355		189.3494992879		142.7357247548				0.618540001		0.748093447		0.748093447		0.8409863205		0.7045730473		0.6774193548		0.7297297297		0.8934306569		286.1089095		210.2541762483		176.7793302817		159.548256627

		74		280.6328746879		213.136469984		189.4018438304		143.7009025919				0.6153246348		0.7455208226		0.7455208226		0.8391584072		0.7017331721		0.6744390673		0.7270379934		0.8921282799		285.7257896975		210.3351492142		176.8725020232		159.8128402899

		75		280.2261324125		213.8624739575		189.4377505031		144.6493576758				0.6121425247		0.7429658316		0.7429658316		0.8373384228		0.698916098		0.6714848883		0.7243660419		0.8908296943		285.3223650151		210.3972911739		176.9500806645		160.0621545028

		76		279.8041217008		214.5629998002		189.4579898301		145.581371878				0.6089931574		0.7404282933		0.7404282933		0.8355263158		0.6961215514		0.6685564762		0.721713658		0.8895348837		284.8998334588		210.4414561719		177.0127774234		160.296802655

		77		279.3678647124		215.2387246075		189.4633012989		146.4972223695				0.6058760301		0.7379080295		0.7379080295		0.8337220351		0.6933492632		0.6656534954		0.7190806275		0.8882438316		284.4593388126		210.4684643545		177.0612752741		160.5173659171

		78		278.918332586		215.8903078354		189.4543946111		147.3971817009				0.6027906503		0.7354048645		0.7354048645		0.8319255301		0.6905989687		0.6627756161		0.7164667394		0.8869565217		284.0019730656		210.4791033184		177.0962300696		160.724404064

		79		278.4564479298		216.5183917935		189.4319508814		148.2815178814				0.5997365354		0.7329186247		0.7329186247		0.8301367507		0.687870407		0.659922514		0.7138717856		0.8856729378		283.5287787286		210.4741294031		177.1182716204		160.9184562676

		80		277.9830871898		217.1236021239		189.3966237871		149.1504944569				0.5967132127		0.7304491391		0.7304491391		0.8283556471		0.6851633215		0.6570938706		0.7112955612		0.8843930636		283.0407510416		210.4542689325		177.1280047272		161.1000418586

		81		277.4990828991		217.7065482642		189.3490406701		150.0043705853				0.5937202187		0.727996239		0.727996239		0.8265821701		0.6824774598		0.6542893726		0.7087378641		0.8831168831		282.5388400804		210.4202194038		177.1260101734		161.2696610609

		82		277.0052258172		218.2678238975		189.2898035937		150.8434011119				0.5907570994		0.7255597577		0.7255597577		0.8248162707		0.6798125732		0.6515087123		0.7061984952		0.8818443804		282.0239527663		210.3726506303		177.1128456756		161.4277956973

		83		276.5022669626		218.808007388		189.2194903554		151.6678366432				0.5878234096		0.723139531		0.723139531		0.8230579006		0.677168417		0.648751587		0.7036772581		0.8805755396		281.4969547825		210.3122058359		177.0890467975		161.5749098693

		84		275.9909195457		219.3276622038		189.1386554588		152.4779236183				0.5849187132		0.7207353968		0.7207353968		0.8213070116		0.6745447501		0.6460176991		0.7011739594		0.8793103448		280.9586724038		210.2395027068		177.0551278248		161.7114506115

		85		275.4718608056		219.8273373267		189.047831045		153.2739043806				0.5820425825		0.7183471951		0.7183471951		0.8195635561		0.6719413354		0.6433067562		0.6986884084		0.8780487805		280.4098942416		210.1551343997		177.0115826058		161.8378485209

		86		274.945733757		220.3075676498		188.9475277861		154.0560172474				0.579194598		0.715974768		0.715974768		0.8178274869		0.6693579393		0.6406184705		0.6962204168		0.8767908309		279.8513729105		210.0596705098		176.9588853583		161.9545183634

		87		274.4131488513		220.768874363		188.8382357424		154.824496578				0.5763743487		0.7136179598		0.7136179598		0.8160987571		0.6667943317		0.6379525593		0.6937697994		0.8755364807		279.2838266176		209.9536579992		176.8974914429		162.0618596567

		88		273.8746855556		221.2117653271		188.720425184		155.5795728415				0.5735814314		0.7112766167		0.7112766167		0.8143773203		0.6642502862		0.6353087443		0.6913363732		0.8742857143		278.7079406809		209.8376220887		176.8278381061		162.160257232

		89		273.3308938549		221.6367354366		188.5945473794		156.3214726824				0.5708154506		0.708950587		0.708950587		0.8126631304		0.6617255796		0.632686752		0.6889199581		0.8730385164		278.1243689781		209.7120671129		176.7503451931		162.250081775

		90		272.7822956798		222.0442669722		188.4610353517		157.0504189862				0.5680760186		0.706639721		0.706639721		0.8109561418		0.6592199924		0.6300863132		0.6865203762		0.8717948718		277.5337353302		209.5774773412		176.6654158319		162.3316903456

		91		272.2293862655		222.434829942		188.3203046045		157.7666309426				0.5653627549		0.7043438708		0.7043438708		0.8092563092		0.6567333082		0.6275071633		0.6841374523		0.8705547653		276.936634823		209.4343177665		176.5734370898		162.4054268792

		92		271.6726354432		222.8088824131		188.1727538172		158.4703241084				0.5626752864		0.7020628906		0.7020628906		0.8075635877		0.6542653138		0.624949042		0.6817710135		0.8693181818		276.3336350681		209.283034861		176.4747806044		162.471622669

		93		271.1124888697		223.1668708339		188.0187655136		159.1617104693				0.5600132469		0.6997966364		0.6997966364		0.8058779327		0.6518157993		0.6224116931		0.6794208893		0.8680851064		275.7252774086		209.1240573029		176.3698031882		162.5305968301

		94		270.549369196		223.5092303458		187.8587067024		159.8409985002				0.5573762773		0.6975449661		0.6975449661		0.8041993001		0.649384558		0.6198948645		0.6770869117		0.8668555241		275.1120780698		208.9577966736		176.2588474098		162.5826567467

		95		269.9836771795		223.8363850867		187.6929294919		160.5083932247				0.5547640249		0.6953077392		0.6953077392		0.8025276461		0.6469713861		0.6173983085		0.6747689148		0.8656294201		274.4945292586		208.7846481267		176.1422421517		162.6280985021

		96		269.4157927422		224.1487484855		187.5217716801		161.1640962735				0.5521761441		0.6930848173		0.6930848173		0.8008629273		0.6445760829		0.614921781		0.6724667349		0.8644067797		273.8731002143		208.6049910311		176.0203031456		162.6672072935

		97		268.8460759773		224.4467235475		187.345557321		161.8083059419				0.5496122951		0.6908760636		0.6908760636		0.7992051006		0.6421984508		0.6124650419		0.6701802108		0.8631875882		273.2482382116		208.4191895878		175.8933334867		162.7002578304

		98		268.274868107		224.7307031321		187.1645972681		162.4412172463				0.5470721449		0.6886813431		0.6886813431		0.7975541233		0.6398382947		0.6100278552		0.6679091833		0.861971831		272.6203695205		208.2275934223		175.7616241276		162.7275147192

		99		267.7024923942		225.0010702222		186.9791896956		163.0630219792				0.5445553664		0.6865005225		0.6865005225		0.795909953		0.6374954229		0.6076099881		0.6656534954		0.8607594937		271.9899003217		208.030538154		175.6254543519		162.7492328329

		100		267.1292550091		225.2581981857		186.7896205992		163.6739087642				0.5420616385		0.6843334701		0.6843334701		0.7942725477		0.6351696461		0.605211212		0.6634129923		0.8595505618		271.3572175836		207.8283459419		175.48509223		162.7656576668

		101		266.5554458555		225.50245103		186.5961642765		164.274063109				0.5395906459		0.682180056		0.682180056		0.7926418658		0.6328607779		0.6028313016		0.661187521		0.858345021		270.7226898983		207.62132601		175.340795056		162.7770256823

		102		265.9813393555		225.7341836483		186.3990837882		164.8636674583				0.5371420792		0.6800401518		0.6800401518		0.7910178659		0.6305686346		0.6004700353		0.6589769308		0.8571428571		270.0866682826		207.4097751506		175.1928097676		162.7835646363

		103		265.4071951976		225.9537420598		186.1986314009		165.4429012453				0.5347156345		0.6779136308		0.6779136308		0.7894005071		0.628293035		0.5981271947		0.656781073		0.8559440559		269.4494869425		207.1939782089		175.0413733495		162.7854938995

		104		264.8332590478		226.1614636425		185.9950490123		166.0119409428				0.5323110132		0.6758003678		0.6758003678		0.7877897486		0.6260338008		0.5958025651		0.6545998007		0.8547486034		268.8114640048		206.9742085472		174.8867132208		162.7830247628

		105		264.2597632274		226.3576773593		185.7885685589		166.5709601123				0.5299279223		0.6737002393		0.6737002393		0.7861855502		0.623790756		0.593495935		0.6524329692		0.8535564854		268.1729022161		206.7507284918		174.7290476067		162.7763607319

		106		263.6869273575		226.5427039782		185.5794124079		167.120129454				0.5275660739		0.6716131231		0.6716131231		0.7845878719		0.6215637272		0.591207096		0.6502804355		0.852367688		267.5340896114		206.5237897619		174.5685858962		162.7656978115

		107		263.1149589725		226.7168562856		185.3677937336		167.6596168543				0.5252251853		0.6695388987		0.6695388987		0.782996674		0.6193525436		0.5889358433		0.6481420585		0.8511821975		266.8953001534		206.2936338815		174.4055289856		162.7512247789

		108		262.5440541046		226.8804392942		185.1539168785		168.1895874331				0.5229049786		0.667477447		0.667477447		0.7814119171		0.6171570365		0.5866819747		0.6460176991		0.85		266.2567943441		206.0604925752		174.2400696076		162.733123447

		109		261.9743978401		227.0337504446		184.9379776999		168.7102035907				0.520605181		0.6654286504		0.6654286504		0.7798335623		0.6149770399		0.5844452917		0.6439072199		0.8488210818		265.6188198092		205.8245881486		174.0723926489		162.7115689185

		110		261.4061648487		227.1770798014		184.7201639032		169.2216250535				0.5183255244		0.6633923927		0.6633923927		0.7782615707		0.61281239		0.5822255982		0.6418104852		0.8476454294		264.9816118576		205.5861338534		173.9026754542		162.68672983

		111		260.8395198879		227.3107102439		184.500655362		169.7240089183				0.5160657453		0.6613685591		0.6613685591		0.7766959041		0.6106629253		0.5800227015		0.6397273612		0.846473029		264.3453940166		205.3453342384		173.7310881185		162.6587685874

		112		260.2746182832		227.4349176515		184.2796244247		170.2175096972				0.5138255849		0.6593570364		0.6593570364		0.7751365243		0.6085284865		0.5778364116		0.6376577159		0.8453038674		263.7103785431		205.1023854869		173.5577937686		162.6278415926

		113		259.7116063848		227.5499710836		184.0572362099		170.7022793603				0.5116047889		0.6573577125		0.6573577125		0.7735833934		0.6064089168		0.5756665415		0.6356014189		0.844137931		263.0767669135		204.8574757408		173.3829488327		162.5940994619

		114		259.1506220033		227.6561329546		183.8336488898		171.178467379				0.5094031071		0.6553704767		0.6553704767		0.7720364742		0.6043040611		0.5735129068		0.6335583414		0.8429752066		262.4447502923		204.6107854116		173.2067033		162.557687236

		115		258.5917948243		227.7536592048		183.6090139623		171.6462207673				0.507220294		0.6533952199		0.6533952199		0.7704957292		0.6022137669		0.5713753261		0.6315283563		0.8418156809		261.81450998		204.36248748		173.02920097		162.5187445833

		116		258.0352468025		227.8427994652		183.3834765125		172.1056841232				0.5050561079		0.6514318339		0.6514318339		0.7689611217		0.6001378835		0.5692536205		0.6295113382		0.8406593407		261.1862178418		204.1127477832		172.8505796919		162.4774059943

		117		257.4810925385		227.923797219		183.1571754635		172.5569996692				0.5029103114		0.6494802121		0.6494802121		0.7674326151		0.5980762625		0.5671476138		0.6275071633		0.8395061728		260.5600367183		203.8617252914		172.6709715953		162.4338009701

		118		256.9294396361		227.9968899582		182.9302438183		173.0003072919				0.5007826712		0.6475402491		0.6475402491		0.765910173		0.5960287573		0.5650571323		0.6255157093		0.8383561644		259.9361208179		203.6095723731		172.490503311		162.3880542031

		119		256.3803890438		228.0623093355		182.7028088909		173.4357445812				0.4986729578		0.6456118407		0.6456118407		0.7643937594		0.5939952235		0.5629820051		0.6235368554		0.8372093023		259.3146160928		203.3564350508		172.3092961838		162.3402857519

		120		255.8340353791		228.1202813128		182.4749925295		173.8634468688				0.4965809456		0.6436948841		0.6436948841		0.7628833386		0.5919755185		0.5609220637		0.6215704825		0.8360655738		258.6956605986		203.1024532457		172.127466477		162.290611209

		121		255.2904672385		228.1710263052		182.24691133		174.2835472656				0.4945064127		0.6417892774		0.6417892774		0.7613788751		0.5899695019		0.5588771418		0.6196164728		0.8349249659		258.0793848385		202.847761014		171.945125569		162.239141863

		122		254.7497674913		228.2147593209		182.0186768418		174.6961766989				0.4924491409		0.6398949202		0.6398949202		0.7598803338		0.5879770348		0.5568470759		0.6176747101		0.8337874659		257.465912093		202.5924867733		171.7623801416		162.1859848544

		123		254.2120135609		228.2516900979		181.7903957653		175.1014639493				0.4904089158		0.6380117131		0.6380117131		0.7583876797		0.5859979805		0.5548317047		0.6157450797		0.8326530612		256.8553587351		202.3367535206		171.5793323622		162.1312433259

		124		253.6772776917		228.2820232365		181.5621701413		175.4995356857				0.4883855263		0.6361395581		0.6361395581		0.7569008783		0.584032204		0.5528308691		0.6138274681		0.8315217391		256.2478345326		202.0806790414		171.3960800578		162.0750165674

		125		253.1456272043		228.3059583285		181.334097534		175.8905165012				0.4863787648		0.6342783581		0.6342783581		0.7554198951		0.582079572		0.5508444125		0.6119217634		0.8303934871		255.6434429366		201.8243761115		171.2127168829		162.0174001551

		126		252.6171247372		228.3236900826		181.1062712054		176.2745289475				0.4843884274		0.6324280172		0.6324280172		0.7539446961		0.5801399533		0.5488721805		0.6100278552		0.8292682927		255.0422813588		201.5679526902		171.0293324807		161.9584860866

		127		252.0918284788		228.3354084467		180.8787802845		176.6516935687				0.4824143131		0.6305884406		0.6305884406		0.7524752475		0.5782132182		0.5469140207		0.6081456341		0.8281461434		254.4444414364		201.3115121064		170.8460126383		161.8983629095

		128		251.569792387		228.3412987269		180.6517099283		177.022128935				0.4804562244		0.6287595348		0.6287595348		0.7510115157		0.5762992387		0.5449697831		0.6062749923		0.827027027		253.8500092852		201.0551532374		170.6628394356		161.8371158471

		129		251.0510663988		228.3415417033		180.4251414781		177.3859516754				0.4785139669		0.6269412071		0.6269412071		0.7495534674		0.5743978885		0.5430393199		0.6044158234		0.8259109312		253.2590657434		200.7989706811		170.4798913884		161.7748269181

		130		250.5356966305		228.3363137427		180.1991526083		177.7432765101				0.4765873495		0.625133366		0.625133366		0.7481010696		0.5725090431		0.541122485		0.602568022		0.8247978437		252.6716866035		200.5430549215		170.2972435867		161.7115750524

		131		250.0237255679		228.3257869079		179.9738174705		178.0942162821				0.474676184		0.6233359211		0.6233359211		0.7466542895		0.5706325795		0.5392191347		0.6007314843		0.8236877524		252.0879428351		200.2874924869		170.1149678265		161.6474362033

		132		249.5151922472		228.3101290651		179.7492068313		178.4388819886				0.4727802852		0.6215487829		0.6215487829		0.7452130945		0.5687683763		0.5373291272		0.5989061076		0.8225806452		251.5079007988		200.0323661037		169.9331327377		161.5824834544

		133		249.0101324285		228.2895039873		179.525388205		178.7773828114				0.4708994709		0.6197718631		0.6197718631		0.7437774524		0.5669163139		0.5354523227		0.5970917904		0.8214765101		250.9316224494		199.777754843		169.7518039064		161.5167871239

		134		248.5085787596		228.2640714557		179.3024259815		179.1098261472				0.4690335618		0.6180050743		0.6180050743		0.7423473312		0.5650762739		0.5335885834		0.5952884325		0.8203753351		250.3591655324		199.5237342617		169.5710439924		161.450414864

		135		248.0105609334		228.2339873582		179.0803815482		179.4363176373				0.4671823815		0.61624833		0.61624833		0.740922699		0.5632481398		0.5317377732		0.593495935		0.8192771084		249.790583771		199.270376539		169.3909128431		161.3834317575

		136		247.5161058367		228.1994037853		178.8593134088		179.7569611966				0.4653457562		0.6145015448		0.6145015448		0.7395035244		0.5614317962		0.529899758		0.5917141999		0.8181818182		249.2259270453		199.0177506064		169.2114676017		161.3159004106

		137		247.0252376932		228.1604691236		178.6392772958		180.0718590421				0.4635235149		0.6127646344		0.6127646344		0.7380897759		0.5596271295		0.5280744058		0.5899431308		0.8170894526		248.6652415643		198.7659222742		169.0327628123		161.247881042

		138		246.5379781984		228.1173281466		178.4203262797		180.3811117214				0.4617154893		0.6110375151		0.6110375151		0.7366814227		0.5578340276		0.526261586		0.5881826321		0.816		248.1085700308		198.5149543516		168.8548505205		161.1794315695

		139		246.0543466493		228.0701221033		178.2025108737		180.68481814				0.4599215138		0.6093201046		0.6093201046		0.7352784338		0.5560523794		0.52446117		0.5864326093		0.8149134487		247.5559517984		198.2649067637		168.6777803704		161.1106076925

		140		245.5743600673		228.0189888046		177.9858791345		180.9830755887				0.4581414251		0.607612321		0.607612321		0.7338807786		0.5542820758		0.522673031		0.5846929694		0.8138297872		247.0074230227		198.0158366627		168.5015996976		161.0414629728

		141		245.0980333152		227.9640627072		177.7704767589		181.2759797701				0.4563750627		0.6059140837		0.6059140837		0.7324884268		0.5525230086		0.5208970438		0.5829636202		0.812749004		246.4630168062		197.7677985359		168.3263536188		160.9720489111

		142		244.6253792093		227.9054749955		177.5563471768		181.5636248252				0.4546222683		0.6042253129		0.6042253129		0.7311013483		0.5507750712		0.519133085		0.5812444707		0.8116710875		245.9227633364		197.5208443086		168.1520851183		160.9024150216

		143		244.1564086256		227.8433536613		177.3435316407		181.846103359				0.4528828863		0.6025459296		0.6025459296		0.7297195131		0.5490381583		0.5173810327		0.5795354308		0.8105960265		245.386690019		197.2750234443		167.9788351302		160.8326089037

		144		243.6911306011		227.7778235814		177.1320693118		182.1235064657				0.4511567633		0.6008758558		0.6008758558		0.7283428916		0.547312166		0.5156407669		0.5778364116		0.8095238095		244.8548216042		197.0303830397		167.806642619		160.7626763112

		145		243.2295524309		227.7090065934		176.9219973425		182.3959237543				0.4494437483		0.5992150142		0.5992150142		0.7269714544		0.5455969915		0.513912169		0.5761473253		0.8084544254		244.3271803091		196.7869679173		167.6355446554		160.6926612184

		146		242.7716797593		227.6370215692		176.7133509563		182.6634433723				0.4477436926		0.5975633286		0.5975633286		0.7256051722		0.5438925336		0.512195122		0.5744680851		0.8073878628		243.8037859342		196.5448207135		167.4655764907		160.6226058848

		147		242.3175166685		227.561984487		176.5061635236		182.9261520304				0.4460564495		0.5959207235		0.5959207235		0.7242440159		0.542198692		0.5104895105		0.5727986051		0.8063241107		243.2846559748		196.303981964		167.2967716276		160.5525509168

		148		241.8670657612		227.4840085013		176.3004666359		183.184135026				0.4443818748		0.5942871241		0.5942871241		0.7228879569		0.5405153679		0.5087952207		0.5711388003		0.8052631579		242.7698057283		196.0644901857		167.1291618882		160.4825353272

		149		241.4203282407		227.4032040106		176.096290176		183.4374762665				0.4427198265		0.5926624566		0.5926624566		0.7215369664		0.5388424636		0.5071121403		0.5694885871		0.8042049934		242.2592483966		195.8263819555		166.9627774798		160.4125965928

		150		240.9773039866		227.3196787247		175.8936623862		183.6862582922				0.4410701643		0.5910466479		0.5910466479		0.7201910163		0.5371798828		0.5054401583		0.5678478825		0.8031496063		241.7529951843		195.5896919859		166.7976470583		160.3427707098

		151		240.5379916268		227.2335377286		175.6926099335		183.9305622991				0.4394327505		0.5894396259		0.5894396259		0.7188500782		0.53552753		0.5037791653		0.5662166044		0.8020969856		241.2510553925		195.3544531983		166.6337977886		160.2730922472

		152		240.1023886062		227.144883546		175.4931579728		184.1704681603				0.4378074491		0.5878413189		0.5878413189		0.7175141243		0.5338853113		0.5021290534		0.564594672		0.8010471204		240.7534365095		195.1206967929		166.4712554031		160.2035943981

		153		239.6704912525		227.0538162011		175.2953302068		184.4060544488				0.4361941261		0.5862516563		0.5862516563		0.7161831268		0.5322531336		0.500489716		0.5629820051		0.8		240.2601442963		194.8884523162		166.3100442582		160.1343090299

		154		239.2422948382		226.9604332776		175.0991489446		184.637398458				0.4345926497		0.5846705682		0.5846705682		0.7148570582		0.5306309052		0.4988610478		0.5613785246		0.7989556136		239.77118287		194.657747726		166.150187388		160.0652667314

		155		238.8177936405		226.8648299783		174.9046351574		184.8645762231				0.4330028899		0.5830979854		0.5830979854		0.7135358912		0.5290185354		0.4972429452		0.5597841522		0.7979139505		239.2865547823		194.428609454		165.9917065566		159.9964968595

		156		238.396980997		226.7670991811		174.7118085323		185.087662542				0.4314247184		0.5815338394		0.5815338394		0.7122195986		0.5274159346		0.4956353055		0.5581988105		0.796875		238.8062610961		194.2010624655		165.8346223083		159.9280275835

		157		237.9798493604		226.6673314951		174.5206875238		185.3067309953				0.4298580092		0.5799780625		0.5799780625		0.7109081535		0.5258230142		0.4940380277		0.556622423		0.7958387516		238.3303014573		193.9751303177		165.6789540152		159.8598859278

		158		237.5663903496		226.5656153143		174.3312894038		185.5218539663				0.4283026378		0.5784305878		0.5784305878		0.7096015292		0.5242396868		0.4924510119		0.5550549141		0.7948051948		237.8586741651		193.7508352149		165.5247199241		159.7920978134

		159		237.1565947981		226.4620368708		174.1436303093		185.7331026609				0.4267584815		0.5768913489		0.5768913489		0.7082996991		0.5226658661		0.4908741595		0.5534962089		0.7937743191		237.3913762383		193.5281980624		165.371937201		159.7246880979

		160		236.7504528009		226.356680286		173.9577252883		185.9405471266				0.4252254194		0.5753602803		0.5753602803		0.707002637		0.5211014666		0.4893073731		0.5519462335		0.792746114		236.9284034791		193.3072385177		165.2206219736		159.6576806136

		161		236.3479537588		226.2496276205		173.7735883443		186.1442562718				0.4237033325		0.573837317		0.573837317		0.7057103166		0.5195464041		0.4877505568		0.5504049148		0.7917205692		236.4697505343		193.0879750402		165.0707893731		159.5910982048

		162		235.9490864202		226.1409589235		173.5912324783		186.3442978844				0.4221921033		0.572322395		0.572322395		0.704422712		0.5180005951		0.4862036156		0.5488721805		0.7906976744		236.0154109539		192.8704249388		164.9224535736		159.5249627633

		163		235.5538389216		226.0307522805		173.4106697302		186.5407386499				0.420691616		0.5708154506		0.5708154506		0.7031397975		0.5164639573		0.4846664559		0.5473479589		0.7896774194		235.5653772471		192.6546044179		164.7756278304		159.459295263

		164		235.1621988255		225.9190838592		173.231911218		186.73364417				0.4192017566		0.5693164211		0.5693164211		0.7018615474		0.5149364093		0.4831389852		0.5458321795		0.7886597938		235.119640936		192.4405286213		164.6303245165		159.3941157932

		165		234.7741531569		225.8060279553		173.0549671755		186.9230789796				0.4177224124		0.5678252442		0.5678252442		0.7005879364		0.5134178708		0.4816211122		0.5443247722		0.7876447876		234.6781926071		192.2282116748		164.4865551585		159.3294435901

		166		234.3896884378		225.691657037		172.8798469889		187.1091065651				0.4162534726		0.5663418585		0.5663418585		0.6993189393		0.5119082623		0.4801127466		0.5428256679		0.7866323907		234.2410219602		192.0176667272		164.3443304701		159.2652970685

		167		234.00879072		225.5760417873		172.7065592315		187.2917893807				0.4147948278		0.5648662029		0.5648662029		0.698054531		0.5104075051		0.4786137996		0.5413347981		0.7856225931		233.8081178561		191.8089059891		164.2036603852		159.2016938507

		168		233.6314456167		225.4592511471		172.5351116977		187.4711888662				0.4133463701		0.5633982172		0.5633982172		0.6967946867		0.5089155218		0.477124183		0.5398520953		0.7846153846		233.3794683612		191.6019407715		164.0645540893		159.1386507958

		169		233.2576383321		225.3413523553		172.3655114352		187.6473654626				0.4119079932		0.5619378418		0.5619378418		0.6955393817		0.5074322355		0.4756438101		0.5383774925		0.7836107554		232.9550607911		191.3967815215		163.9270200495		159.0761840272

		170		232.8873536895		225.2224109894		172.1977647759		187.8203786292				0.4104795922		0.5604850177		0.5604850177		0.6942885916		0.5059575705		0.4741725951		0.5369109235		0.7826086957		232.5348817515		191.1934378575		163.7910660444		159.014308959

		171		232.5205761588		225.1024910046		172.0318773663		187.9902868594				0.4090610637		0.5590396864		0.5590396864		0.693042292		0.5044914518		0.4727104533		0.5354523227		0.7816091954		232.1189171785		190.9919186033		163.6566991913		158.9530403223

		172		232.1572898816		224.9816547713		171.8678541962		188.1571476962				0.4076523057		0.5576017902		0.5576017902		0.6918004587		0.5030338053		0.471257301		0.5340016256		0.7806122449		231.7071523758		190.79223182		163.5239259739		158.8923921896

		173		231.7974786959		224.8599631129		171.7056996259		188.3210177482				0.4062532176		0.5561712717		0.5561712717		0.6905630679		0.5015845578		0.4698130555		0.5325587679		0.7796178344		231.2995720513		190.5943848372		163.3927522679		158.8323779986

		174		231.4411261589		224.7374753417		171.5454174134		188.4819527042				0.4048637001		0.5547480744		0.5547480744		0.6893300957		0.5001436369		0.4683776352		0.5311236863		0.7786259542		230.8961603518		190.3983842837		163.2631833659		158.7730105757

		175		231.0882155695		224.6142492946		171.3870107398		188.6400073489				0.4034836555		0.5533321422		0.5533321422		0.6881015185		0.4987109711		0.4669509595		0.5296963182		0.7776365947		230.4969008964		190.2042361154		163.135224002		158.714302158

		176		230.7387299889		224.490341367		171.2304822341		188.7952355773				0.4021129871		0.5519234196		0.5519234196		0.6868773128		0.4972864896		0.4655329487		0.5282766014		0.7766497462		230.1017768078		190.0119456438		163.0088783743		158.6562644147

		177		230.3926522605		224.3658065471		171.0758339964		188.9476904089				0.4007515997		0.5505218517		0.5505218517		0.6856574554		0.4958701225		0.4641235241		0.5268644747		0.7756653992		229.7107707433		189.8215175625		162.8841501677		158.5989084681

		178		230.0499650289		224.2406984486		170.9230676213		189.0974240027				0.3993993994		0.5491273842		0.5491273842		0.6844419231		0.4944618006		0.4627226079		0.5254598774		0.7746835443		229.3238649234		189.6329559729		162.7610425748		158.5422449131

		179		229.7106507578		224.1150693424		170.7721842194		189.2444876704				0.3980562935		0.5477399631		0.5477399631		0.683230693		0.4930614557		0.4613301234		0.5240627493		0.7737041719		228.94104116		189.4462644091		162.6395583171		158.4862838367

		180		229.3746917469		223.9889701883		170.6231844386		189.3889318908				0.3967221906		0.5463595353		0.5463595353		0.6820237422		0.4916690201		0.4599459946		0.522673031		0.7727272727		228.5622808828		189.2614458614		162.5196996643		158.4310348366

		181		229.0420701484		223.8624506655		170.4760684842		189.530806323				0.3953970004		0.5449860479		0.5449860479		0.6808210482		0.4902844269		0.4585701466		0.5212906638		0.7717528373		228.187565165		189.0785027995		162.4014684536		158.376507039

		182		228.7127679822		223.7355592022		170.3308361384		189.6701598199				0.3940806339		0.5436194488		0.5436194488		0.6796225884		0.4889076102		0.4572025052		0.5199155896		0.7707808564		227.8168747473		188.8974371946		162.2848661084		158.3227091159

		183		228.3867671502		223.6083430046		170.1874867791		189.8070404413				0.3927730033		0.5422596863		0.5422596863		0.6784283405		0.4875385046		0.4558429973		0.5185477506		0.7698113208		227.4501900617		188.7182505403		162.1698936551		158.2696493016

		184		228.0640494506		223.4808480859		170.0460193982		189.9414954666				0.3914740219		0.5409067092		0.5409067092		0.6772382823		0.4861770455		0.4544915505		0.51718709		0.7688442211		227.0874912531		188.5409438733		162.0565517411		158.2173354091

		185		227.7445965907		223.353119293		169.9064326181		190.0735714079				0.3901836042		0.5395604669		0.5395604669		0.676052392		0.484823169		0.4531480934		0.5158335514		0.7678795483		226.7287582012		188.3655177928		161.9448406505		158.165774845

		186		227.4283901995		223.2252003346		169.7687247093		190.2033140217				0.3889016657		0.5382209092		0.5382209092		0.6748706475		0.483476812		0.4518125553		0.5144870791		0.7669172932		226.3739705404		188.1919724796		161.83476032		158.1149746252

		187		227.1154118395		223.0971338068		169.6328936058		190.3307683222				0.3876281233		0.5368879863		0.5368879863		0.6736930272		0.4821379119		0.4504848663		0.5131476178		0.7659574468		226.0231076794		188.0203077143		161.7263103539		158.0649413884

		188		226.8056430175		222.9689612193		169.4989369209		190.4559785923				0.3863628945		0.5355616493		0.5355616493		0.6725195095		0.4808064071		0.4491649575		0.511815113		0.765		225.67614882		187.8505228944		161.6194900392		158.0156814109



Compares the model based on 'c' with model based on s*g
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Susceptibility main feature here - Morag (.6), Sante (.5) and Glenna (.4). This will come under a VIRULENCE parameter (multiplier for M)
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Nocton

		api Piper		enp		pf[1]				api Sante		enp		pf[3]

		9.7		128.2		62				9.7		73.8		35				9.7		128.2		59.7		73.8		30.6		9.7

		11.06		141.4		173				11.06		81.8		98				11.06		141.4		66.8		81.8		34.5		11.06

		11.9		149.1		206				11.9		86.5		124				11.9		149.1		71.1		86.5		36.9		11.9

		16.24		183.8		411				16.24		107.9		120				16.24		183.8		91.6		107.9		48.5		16.24

		22.01		218.7		130				22.01		130.4		35				22.01		218.7		115.1		130.4		62.8		22.01

		24.79		231.8		163				24.79		139.2		83				24.79		231.8		125.1		139.2		69.2		24.79

		26.94		240.6		212				26.94		145.2		173				26.94		240.6		132.3		145.2		73.9		26.94

		28.72		247		330				28.72		149.8		250				28.72		247		138		149.8		77.7		28.72

		28.89		247.6		158				28.89		150.2		88				28.89		247.6		138.5		150.2		78.1		28.89

		31.29		255.2		298				31.29		155.7		258				31.29		255.2		145.6		155.7		83		31.29

		31.33		255.3		345				31.33		155.8		120				31.33		255.3		145.7		155.8		83.1		31.33

		36.67		268.4		122				36.67		165.7		260				36.67		268.4		159.8		165.7		93.3		36.67

		36.85		268.8		226				36.85		166		118				36.85		268.8		160.3		166		93.6		36.85

		37.68		270.4		105				37.68		167.3		326				37.68		270.4		162.3		167.3		95.2		37.68

		38.27		271.5		317				38.27		168.2		116				38.27		271.5		163.6		168.2		96.2		38.27

		42.36		277.9		193				42.36		173.7		163				42.36		277.9		172.6		173.7		103.3		42.36

		46.65		282.6		284				46.65		178.1		206				46.65		282.6		180.8		178.1		110.1		46.65

		54.03		287.1		217				54.03		183.6		75				54.03		287.1		192.7		183.6		120.8		54.03

		54.48		287.3		272				54.48		183.8		212				54.48		287.3		193.3		183.8		121.5		54.48

		54.79		287.4		191				54.79		184		38				54.79		287.4		193.8		184		121.9		54.79

		56.59		287.9		378				56.59		184.9		268				56.59		287.9		196.2		184.9		124.3		56.59

		65.97		287.9		363				65.97		188		119				65.97		287.9		206.8		188		135.6		65.97

		86.91		279.2		220				86.91		188.4		198				86.91		279.2		220.9		188.4		155		86.91

		97.58		272.8		453				97.58		186.8		156				97.58		272.8		224.5		186.8		162.5		97.58

		118.35		259.6		204				118.35		182.6		155				118.35		259.6		227.5		182.6		173.7		118.35

		140.51		246.7		232				140.51		177.9		95				140.51		246.7		227		177.9		181.8		140.51

		157.14		238.2		242				157.14		174.6		202				157.14		238.2		225.4		174.6		186		157.14

		188.4		225.5		211				188.4		169.8		158				188.4		225.5		221.2		169.8		191.2		188.4

		252.9		210.5		371				252.9		165		247				252.9		210.5		213.4		165		196		252.9

		281.03		207.5		148				281.03		164.9		255				281.03		207.5		211.2		164.9		197.2		281.03

		api Morag		enp		pf[2]				api Glenna		enp		pf[4]

		9.7		59.7		37				9.7		30.6		11

		11.06		66.8		114				11.06		34.5		47

		11.9		71.1		71				11.9		36.9		67

		16.24		91.6		95				16.24		48.5		50

		22.01		115.1		53				22.01		62.8		20

		24.79		125.1		102				24.79		69.2		57

		26.94		132.3		68				26.94		73.9		52

		28.72		138		305				28.72		77.7		70

		28.89		138.5		96				28.89		78.1		93

		31.29		145.6		282				31.29		83		38

		31.33		145.7		84				31.33		83.1		71

		36.67		159.8		170				36.67		93.3		105

		36.85		160.3		170				36.85		93.6		119

		37.68		162.3		206				37.68		95.2		191

		38.27		163.6		104				38.27		96.2		135

		42.36		172.6		238				42.36		103.3		68

		46.65		180.8		109				46.65		110.1		104

		54.03		192.7		143				54.03		120.8		42

		54.48		193.3		267				54.48		121.5		167

		54.79		193.8		178				54.79		121.9		129

		56.59		196.2		141				56.59		124.3		201

		65.97		206.8		170				65.97		135.6		153

		86.91		220.9		160				86.91		155		85

		97.58		224.5		162				97.58		162.5		94

		118.35		227.5		145				118.35		173.7		224

		140.51		227		145				140.51		181.8		55

		157.14		225.4		341				157.14		186		204

		188.4		221.2		361				188.4		191.2		185

		252.9		213.4		257				252.9		196		222

		281.03		211.2		172				281.03		197.2		271
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				Jim		M		a		c				new S*G		S		G		M		a						date		36384

		Cp		0.1		787		31.04		19.17				16.37867		0.2629		62.3		900		33.18

				0.2		590		27.09		26.36				29.99689				114.1		585		22.2885		0.1104		b =		0.1104

				0.3		689		33.28		13.77				29.99689				203.2		495		18.8595

						256.7		4.3		80.5				53.42128						180		6.858

														12		M(1-exp[-a(1+blnD)(1-Cp)Pi/M])D + CpPi - bLnD (1-Cp)Pi

																nEW DAMAGE

		Pi		Piper		Morag		Sante		Glenna				Piper S		Morag S		Sante S		Glenna S		Piper		Morag		Sante		Glenna		Piper Lu		Morag Lu		Sante Lu		Glenna Lu

		0		0		0		0		0				1		1		1		1		1		1		1		1		0		0		0		0

		1		26.0464456879		23.0221950672		27.2258530921		3.8899401144				0.9424581973		0.9677386989		0.9677386989		0.981624835		0.9504214179		0.9634502924		0.932295193		0.9877300613		27.6096467322		19.1187869436		16.1933210029		6.0459393531

		2		48.5426384987		43.3783557427		49.6059681321		7.6246621029				0.8911781973		0.9374939252		0.9374939252		0.9639127786		0.9055266887		0.9294781382		0.8731769182		0.9757575758		51.0862677945		36.3134000499		30.7594656395		11.6622958178

		3		68.038871587		61.4031333119		68.1205475928		11.2112210378				0.8451906142		0.9090823408		0.9090823408		0.9468285725		0.8646820027		0.8978201635		0.8211091234		0.9640718563		71.1469956572		51.7964973087		43.8783304716		16.881269548

		4		84.9837657384		77.3822161163		83.5151769424		14.6562956395				0.8037163367		0.8823421789		0.8823421789		0.9303394142		0.8273629694		0.8682476943		0.7749015194		0.9526627219		88.3598639903		65.7531163035		55.7064445164		21.7323476724

		5		99.7462172067		91.5606501163		96.3657901913		17.9662119433				0.7661220272		0.8571301621		0.8571301621		0.9144147475		0.7931319818		0.8405612245		0.7336174747		0.9415204678		103.1799857458		78.3448659115		66.3805156814		26.2425654491

		6		112.6319513797		104.1495469363		107.123362569		21.1469652408				0.7318875519		0.8333189339		0.8333189339		0.8990260728		0.7616209774		0.8145859085		0.6965098634		0.9306358382		115.9757687403		89.7133892401		76.0203606063		30.4367388606

		7		123.8961596332		115.331529265		116.1453115254		24.2042404375				0.7005817696		0.8107949074		0.8107949074		0.8841467774		0.7325181506		0.7901678657		0.6629754454		0.92		127.0482144551		99.9832401817		84.7313383793		34.3376721547

		8		133.7532533128		125.2651798132		123.7179766772		27.1434309582				0.6718442803		0.7894564529		0.7894564529		0.8697519817		0.7055576003		0.7671711292		0.632521819		0.9096045198		136.6453292151		109.2642852083		92.6063825704		37.9663433656

		9		142.3844693258		134.0886981346		130.0729857412		29.9696563166				0.6453714872		0.7692123654		0.7692123654		0.8558184004		0.6805111821		0.7454751131		0.604743083		0.8994413408		144.9730260193		117.6537185188		99.7277061336		41.3420704353

		10		149.943856289		141.9229233943		135.3993509148		32.6877784584				0.6209058304		0.749980561		0.749980561		0.8423242167		0.6571820363		0.7249724972		0.5793016407		0.8895027624		152.2034697403		125.237760553		106.1682384157		44.4826602143

		11		156.5630269991		148.8738463351		139.8525328195		35.3024169745				0.5982273792		0.7316869645		0.7316869645		0.8292489687		0.6353994034		0.7055674518		0.5559144126		0.8797814208		158.4815348565		132.0930958475		111.9928416305		47.4045423212

		12		162.3549618644		155.0347072355		143.5613173244		37.8179632724				0.5771472025		0.7142645563		0.7142645563		0.8165734452		0.615014437		0.6871741397		0.5343422584		0.8702702703		163.9298526453		138.2880952455		117.2593448839		50.1228895862

		13		167.4170756085		160.4877563808		146.6330926836		40.2385937896				0.5575020925		0.6976525511		0.6976525511		0.8042795923		0.5958967983		0.6697154472		0.5143817706		0.8609625668		168.6527923557		143.883858861		122.0194265466		52.6517265879

		14		171.8337072044		165.3057379403		149.1579415563		42.5682823199				0.5391503315		0.6817956906		0.6817956906		0.792350427		0.5779318661		0.6531219029		0.4958588405		0.8518518519		172.7396283305		148.9351093866		126.3193700086		55.0040276019

		15		175.6781546901		169.5531459905		151.2118446441		44.8108115221				0.521968267		0.666643628		0.666643628		0.7807699593		0.5610184372		0.6373307544		0.4786235662		0.8429319372		176.2670794887		153.4909599165		130.2007132683		57.1918051189

		16		179.014348198		173.2872919289		152.8592111174		46.9697836729				0.5058475225		0.6521503954		0.6521503954		0.7695231203		0.5450668183		0.6222851747		0.4625461874		0.8341968912		179.3013605508		157.595576129		133.7008091438		59.2261899496

		17		181.8982333938		176.5592150425		154.1548937436		49.0486307193				0.4906927088		0.6382739368		0.6382739368		0.7585956972		0.5299972353		0.6079335793		0.4475138122		0.8256410256		181.899850263		161.2887491886		136.8533099499		61.1175038118

		18		184.3789216009		179.4144620774		155.145805903		51.0506236839				0.4764195357		0.6249757016		0.6249757016		0.7479742732		0.5157384988		0.5942290352		0.433427762		0.8172588832		184.1124568414		164.6063929196		139.6885881048		62.8753251894

		19		186.4996507975		181.8937569406		155.8722283544		52.9788814694				0.4629532427		0.6122202858		0.6122202858		0.7376461725		0.5022268797		0.5811287478		0.4202014037		0.8090452261		185.9827423077		167.5809765169		142.2341022003		64.5085491605

		20		188.2985924176		184.0335778943		156.368872267		54.8363791069				0.4502272898		0.5999751185		0.5999751185		0.7275994099		0.489405157		0.5685936152		0.4077583654		0.8009950249		187.5488535124		170.2419022023		144.5147164925		66.0254418137

		21		189.8095317502		185.8666565642		156.6657493252		56.6259554867				0.4381822574		0.588210183		0.588210183		0.7178226443		0.4772218073		0.5565878378		0.3960310613		0.7931034483		188.8442971699		172.6158357079		146.5529804849		67.4336897979

		22		191.0624441834		187.42241063		156.7888880413		58.3503206107				0.4267649192		0.5768977722		0.5768977722		0.7083051362		0.4656303133		0.5450785773		0.3849594632		0.7853658537		189.8985882605		174.7269962185		148.3693742109		68.7404454936

		23		192.0839852089		188.7273200711		156.7609266599		60.0120623973				0.4159274551		0.5660122698		0.5660122698		0.6990367081		0.4545885701		0.5340356564		0.3744900734		0.7777777778		190.7377950447		176.5974113653		149.9825239505		69.9523682369

		24		192.8979086848		189.8052552136		156.6016064164		61.613653073				0.4056267827		0.5555299574		0.5555299574		0.6900077085		0.4440583739		0.5234312947		0.3645750596		0.7703349282		191.384999212		178.2471420111		151.4093923897		71.0756619814

		25		193.5254251597		190.6777634906		156.3281838658		63.1574551765				0.3958239837		0.5454288415		0.5454288415		0.681208978		0.4340049808		0.5132398754		0.3551715244		0.7630331754		191.8606860133		179.6944808511		152.665446627		72.1161097418

		26		193.9855099053		191.3643207294		155.9557771169		64.6457272052				0.3864838137		0.5356884998		0.5356884998		0.6726318186		0.4243967235		0.5034377387		0.3462408851		0.7558685446		192.1830763484		180.9561282566		153.7648069287		73.0791051257

		27		194.2951685872		191.8825518756		155.4976578066		66.0806289251				0.3775742779		0.5262899432		0.5262899432		0.6642679649		0.4152046784		0.4940029985		0.3377483444		0.7488372093		192.3684105143		182.0473482943		154.7203787111		73.9696812275

		28		194.469667115		192.2484253084		154.9654983101		67.4642263691				0.3690662654		0.5172154921		0.5172154921		0.6561095576		0.4064023744		0.484915379		0.3296624372		0.7419354839		192.4311915185		182.9821074315		155.5439698762		74.7925371312

		29		194.5227310956		192.4764242785		154.3695818472		68.7984965437				0.3609332314		0.5084486657		0.5084486657		0.6481491188		0.3979655387		0.4761560694		0.3219546411		0.7351598174		192.384394434		183.7731980851		156.2463953249		75.5520622417

		30		194.4667194014		192.5796984768		153.7189816983		70.0853318633				0.3531509205		0.499974082		0.499974082		0.6403795291		0.3898718731		0.467707594		0.3145990404		0.7285067873		192.2396471174		184.432348874		156.8375702215		76.252358643

		31		194.3127756242		192.5701983047		153.0217145944		71.326544331				0.3456971249		0.4917773677		0.4917773677		0.6327940064		0.3821008571		0.459553696		0.3075720348		0.7219730942		192.0073866922		184.9703231811		157.3265933685		76.8972616614

		32		194.070960574		192.4587940473		152.2848724285		72.5238694802				0.3385514732		0.4838450767		0.4838450767		0.6253860865		0.3746335744		0.4516792324		0.3008520865		0.7155555556		191.6969954452		185.3970074158		157.7218218681		77.4903587928

		33		193.7503684846		192.2553818432		151.5147357027		73.6789700959				0.3316952441		0.476164617		0.476164617		0.6181496039		0.3674525589		0.4440700809		0.2944194997		0.7092511013		191.3169191769		185.7214901828		158.0309380905		78.0350071405

		34		193.3592291718		191.9689780804		150.7168715268		74.7934397257				0.3251112028		0.4687241833		0.4687241833		0.6110786756		0.3605416588		0.436713055		0.2882562278		0.7030567686		190.8747705494		185.9521334095		158.2610098402		78.5343494925

		35		192.9049980459		191.6078036249		149.896218511		75.8688059979				0.3187834562		0.461512697		0.461512697		0.6041676845		0.3538859147		0.4295958279		0.2823457043		0.696969697		190.3774195633		186.0966363447		158.4185444904		78.9913291556

		36		192.3944355966		191.1793591018		149.0571604986		76.9065337556				0.3126973251		0.4545197509		0.4545197509		0.597411265		0.3474714519		0.4227068634		0.2766726944		0.6909871245		189.8310729643		186.1620932307		158.5095377669		79.4087036549

		37		191.8336777292		190.6904922846		148.2035907685		77.9080280204				0.30683923		0.4477355591		0.4477355591		0.5908042885		0.3412853837		0.4160353535		0.2712231633		0.685106383		189.2413440947		186.1550453477		158.53951777		79.7890573923

		38		191.2282981284		190.1474585122		147.3389680731		78.8746367951				0.3011965905		0.4411509115		0.4411509115		0.5843418513		0.335315725		0.4095711622		0.2659841607		0.6793248945		188.6133144807		186.0815280451		158.5135847565		80.1348133542

		39		190.5833636618		189.5559749342		146.4663656627		79.8076537163				0.2957577349		0.4347571318		0.4347571318		0.5780192614		0.3295513151		0.4033047736		0.260943718		0.6736401674		187.9515882496		185.9471132998		158.4364471367		80.448243945

		40		189.9034836912		188.9212692842		145.5885142683		80.7083205647				0.2905118195		0.4285460397		0.4285460397		0.571832028		0.3239817475		0.3972272453		0.2560907569		0.6680497925		187.2603403113		185.7569482766		158.3124540909		80.7314810209

		41		189.1928540382		188.248123792		144.7078398649		81.5778296428				0.2854487565		0.4225099156		0.4225099156		0.5657758505		0.3185973076		0.3913301663		0.2514150082		0.6625514403		186.543359103		185.5157903099		158.1456251575		80.9865251876

		42		188.4552962529		187.5409147723		143.8264969168		82.4173260284				0.2805591494		0.4166414688		0.4166414688		0.5598466086		0.3133889161		0.3856056173		0.2469069392		0.6571428571		185.804084585		185.2280386783		157.9396771084		81.2152544224

		43		187.694292744		186.8036483592		142.9463976997		83.2279097094				0.2758342348		0.4109338083		0.4109338083		0.5540403529		0.3083480779		0.3800461361		0.2425576889		0.6518218623		185.0456420743		184.8977634989		157.6980483879		81.4194320745

		44		186.9130182569		186.0399928035		142.0692382103		84.0106376085				0.2712658295		0.4053804153		0.4053804153		0.5483532961		0.3034668355		0.3746446845		0.2383590099		0.6465863454		184.2708724276		184.528732033		157.4239213624		81.6007142935

		45		186.1143681223		185.2533076948		141.1965211008		84.7665255046				0.2668462839		0.399975119		0.399975119		0.5427818049		0.2987377279		0.3693946188		0.2343032159		0.6414342629		183.4823590123		184.1244326611		157.1202425977		81.7606569306

		46		185.3009836444		184.4466704349		140.3295760118		85.496549855				0.2625684389		0.3947120731		0.3947120731		0.5373223921		0.2941537517		0.3642896628		0.2303831354		0.6363636364		182.6824518459		183.688096758		156.7897413605		81.9007219538

		47		184.4752749498		183.6229002437		139.4695776297		86.2016495259				0.258425587		0.3895857352		0.3895857352		0.5319717096		0.289708327		0.3593238822		0.2265920685		0.631372549		181.8732892362		183.2227186708		156.4349465151		82.0222834153

		48		183.6394415809		182.7845799546		138.6175617448		86.8827274362				0.2544114378		0.3845908471		0.3845908471		0.526726541		0.2853952657		0.3544916622		0.2229237494		0.626459144		181.0568172101		182.7310739848		156.058201972		82.1266330054

		49		182.7954910786		181.9340758195		137.7744395548		87.5406521183				0.2505200855		0.3797224169		0.3797224169		0.5215837959		0.2812087428		0.3497876858		0.2193723116		0.6216216216		180.2348069817		182.2157362384		155.6616808242		82.2149852233

		50		181.9452557741		181.0735555257		136.9410104201		88.1762592026				0.2467459803		0.3749757022		0.3749757022		0.5165405031		0.2771432702		0.3452069146		0.2159322565		0.6168582375		179.4088706803		181.6790922345		155.2473982964		82.2884821956

		51		181.0904079793		180.2050046011		136.1179732564		88.7903528278				0.2430839018		0.3703461948		0.3703461948		0.5115938054		0.2731936725		0.3407445708		0.2125984252		0.6121673004		178.5804755304		181.1233560779		154.8172236171		82.3481981676

		52		180.2324737463		179.3302413647		135.30593672		89.3837069832				0.239528935		0.3658296065		0.3658296065		0.506740954		0.2693550653		0.3363961205		0.2093659723		0.6075471698		177.7509566529		180.5505820576		154.3728909128		82.3951436919

		53		179.3728453433		178.4509305655		134.5054283273		89.957066785				0.2360764483		0.3614218557		0.3614218557		0.5019793034		0.265622835		0.3321572581		0.206230343		0.6029962547		176.9215286358		179.9626764774		153.9160092136		82.4302695378

		54		178.5127925808		177.5685958332		133.7169026268		90.5111496917				0.2327220733		0.3571190552		0.3571190552		0.4973063065		0.2619926199		0.3280238925		0.203187251		0.5985130112		176.0932960056		179.3614085318		153.4480716498		82.4544703397

		55		177.6534731038		176.6846310562		132.940748532		91.0466466607				0.2294616865		0.3529175009		0.3529175009		0.4927195104		0.2584602939		0.3239921337		0.2002326596		0.594095941		175.2672627151		178.7484203104		152.9704639136		82.4685880062

		56		176.7959417543		175.8003107856		132.1772959072		91.5642232501				0.2262913922		0.3488136606		0.3488136606		0.4882165517		0.2550219502		0.3200582807		0.1973627634		0.5897435897		174.4443407485		178.1252360094		152.4844720476		82.473414905

		57		175.9411590964		174.9167997577		131.4268214873		92.0645206684				0.223207507		0.3448041648		0.3448041648		0.4837951525		0.2516738874		0.31621881		0.194573972		0.5854545455		173.625357936		177.4932704186		151.9912896225		82.4696968405

		58		175.0899991872		174.0351616144		130.6895542061		92.5481567748				0.2202065458		0.3408857972		0.3408857972		0.479453117		0.2484125956		0.3124703651		0.1918628954		0.5812274368		172.8110650568		176.8538367472		151.4920243545		82.4581358389

		59		174.2432566648		173.156366897		129.9656799934		93.0157270328				0.2172852081		0.3370554859		0.3370554859		0.4751883273		0.2452347448		0.308809747		0.1892263295		0.5770609319		172.0021423021		176.2081538447		150.9877042118		82.439392755

		60		173.4016532211		172.2813003769		129.2553461004		93.4678054196				0.2144403667		0.3333102955		0.3333102955		0.4709987403		0.2421371732		0.3052339046		0.1866612444		0.5729537367		171.1992051616		175.557352869		150.4792830524		82.4140897109

		61		172.5658435173		171.4107677845		128.5586650003		93.9049452936				0.2116690556		0.3296474198		0.3296474198		0.4668823841		0.2391168766		0.3017399267		0.184164772		0.5689045936		170.40280979		174.9024834471		149.9676458341		82.3828123814

		62		171.7364205933		170.5455019888		127.87571791		94.3276802219				0.2089684604		0.3260641746		0.3260641746		0.4628373555		0.2361709991		0.298325034		0.1817341956		0.5649122807		169.6134579035		174.2445193724		149.4536134315		82.3461121348

		63		170.9139208203		169.6861686763		127.2065579713		94.7365247706				0.2063359086		0.3225579909		0.3225579909		0.4588618163		0.2332968237		0.2949865712		0.1793669402		0.5609756098		168.8316012512		173.5843638746		148.9379470924		82.3045080387

		64		170.0988284371		168.8333715726		126.5512131258		95.131975259				0.2037688606		0.3191264094		0.3191264094		0.4549539913		0.2304917639		0.2917220009		0.1770605632		0.5570934256		168.0576457031		172.9228544996		148.4213525637		82.2584887414

		65		169.2915797088		167.9876572476		125.9096887158		95.51451048				0.2012649015		0.3157670741		0.3157670741		0.451112165		0.2277533563		0.2885288967		0.174812746		0.5532646048		167.2919549884		172.2607676299		147.9044839132		82.2085142369

		66		168.4925667418		167.1495195379		125.2819698372		95.8845923882				0.1988217338		0.3124777271		0.3124777271		0.4473346794		0.2250792533		0.2854049372		0.1726212862		0.5494880546		166.5348541187		171.5988226737		147.3879470721		82.1550175199

		67		167.7021409863		166.3194036214		124.66802347		96.2426667574				0.1964371703		0.309256204		0.309256204		0.4436199316		0.222467216		0.2823479006		0.1704840906		0.5457627119		165.7866325236		170.9376859509		146.87230312		82.098406141

		68		166.9206164533		165.4977097713		124.0678004078		96.5891638094				0.1941091273		0.3061004283		0.3061004283		0.4399663716		0.2199151084		0.2793556592		0.1683991684		0.5420875421		165.0475469256		170.2779742984		146.3580713332		82.0390636653

		69		166.1482726723		164.6847968178		123.4812370061		96.9244988148				0.1918356189		0.3030084076		0.3030084076		0.4363724999		0.2174208915		0.2764261745		0.1663646249		0.5384615385		164.3178239778		169.6202584178		145.8457320153		81.9773510437

		70		165.3853574109		163.8809853418		122.9082567672		97.2490726678				0.189614751		0.2999782293		0.2999782293		0.4328368657		0.2149826175		0.2735574927		0.1643786558		0.5348837209		163.5976626853		168.9650659852		145.3357291257		81.9136079014

		71		164.6320891784		163.0865606215		122.3487717769		97.563272436				0.1874447162		0.2970080564		0.2970080564		0.4293580648		0.2125984252		0.2707477403		0.1624395423		0.5313531353		162.8872366294		168.3128845406		144.8284727229		81.8481537483

		72		163.8886595306		162.3017753534		121.8026840076		97.8674718862				0.1853237891		0.2940961239		0.2940961239		0.4259347377		0.210266535		0.26799512		0.1605456453		0.5278688525		162.1866960125		167.6641641759		144.3243412364		81.7812891177

		73		163.1552351934		161.5268521659		121.2698865001		98.1620319884				0.1832503214		0.2912407355		0.2912407355		0.4225655681		0.2079852447		0.2652979066		0.1586954016		0.5244299674		161.4961695382		167.0193200339		143.82368358		81.7132966375

		74		162.4319600205		160.7619859414		120.7502644358		98.4473013974				0.1812227376		0.2884402601		0.2884402601		0.4192492808		0.2057529248		0.262654444		0.1568873191		0.5210355987		160.8157661424		166.3787346361		143.3268211185		81.6444420374

		75		161.7189567986		160.0073459632		120.2436961096		98.7236169144				0.1792395315		0.2856931286		0.2856931286		0.4159846406		0.2035680153		0.2600631413		0.155119973		0.5176848875		160.1455765859		165.742760048		142.8340494992		81.5749750972

		76		161.0163289128		159.263077901		119.7500538125		98.9913039294				0.1772992618		0.2829978314		0.2829978314		0.4127704501		0.2014290218		0.2575224697		0.1533920018		0.5143769968		159.485674923		165.1117198982		142.3456403578		81.50513054

		77		160.3241618847		158.5293056468		119.269204632		99.2506768444				0.1754005492		0.2803529149		0.2803529149		0.409605549		0.1993345118		0.2550309598		0.1517021042		0.5111111111		158.8361198535		164.4859112587		141.8618429081		81.4351288721

		78		159.6425247916		157.8061330148		118.8010111788		99.5020394795				0.1735420726		0.2777569799		0.2777569799		0.4064888122		0.1972831121		0.2525871982		0.1500490356		0.5078864353		158.1969559705		163.8656063981		141.382885424		81.3651771754

		79		158.9714715788		157.093645314		118.3453322452		99.7456854618				0.1717225665		0.275208678		0.275208678		0.4034191483		0.1952735051		0.2501898254		0.148431605		0.5047021944		157.568214911		163.2510544174		140.9089766222		81.2954698535

		80		158.3110422715		156.3919108047		117.9020234029		99.9818985985				0.1699408178		0.2727067102		0.2727067102		0.4003954991		0.1933044267		0.2478375329		0.1468486723		0.5015576324		156.9499164178		162.6424827757		140.440306951		81.2261893347

		81		157.6612640959		155.7009820475		117.4709375441		100.2109532346				0.1681956634		0.2702498241		0.2702498241		0.3974168376		0.1913746631		0.2455290611		0.1452991453		0.4984520124		156.3420693195		162.0400987142		139.9770497948		81.1575067349

		82		157.0221525154		155.0208971525		117.0519253724		100.4331145958				0.1664859873		0.2678368123		0.2678368123		0.3944821671		0.1894830483		0.2432631968		0.1437819777		0.4953846154		155.7446724363		161.444090586		139.5193625975		81.0895824827

		83		156.3937121897		154.3516809375		116.644835847		100.6486391176				0.1648107184		0.2654665097		0.2654665097		0.3915905202		0.1876284624		0.241038771		0.1422961662		0.4923547401		155.1577154164		160.8546290984		139.0673879121		81.0225669091

		84		155.7759378622		153.6933460005		116.249516585		100.8577747614				0.1631688286		0.2631377926		0.2631377926		0.3887409577		0.1858098284		0.2388546575		0.1408407487		0.4893617021		154.5811795086		160.2718684725		138.6212543814		80.9566008035

		85		155.1688151814		153.0458937149		115.8658142253		101.0607613174				0.16155933		0.260849576		0.260849576		0.3859325676		0.1840261112		0.2367097701		0.1394148021		0.4864048338		154.0150382774		159.6959475288		138.1810776548		80.8918159389

		86		154.5723214612		152.4093151513		115.4935747572		101.2578306954				0.1599812734		0.2586008125		0.2586008125		0.3831644638		0.1822763145		0.2346030616		0.1380174401		0.4834834835		153.4592582636		159.1269907004		137.7469612447		80.8283355665

		87		153.9864263854		151.7835919324		115.1326438173		101.4492072049				0.1584337465		0.2563904904		0.2563904904		0.3804357858		0.1805594801		0.2325335215		0.1366478118		0.4805970149		152.9137995952		158.5651089815		137.3189973278		80.7662748843

		88		153.4110926601		151.1686970264		114.7828669576		101.6351078225				0.1569158718		0.2542176323		0.2542176323		0.3777456971		0.1788746851		0.2305001749		0.1353050997		0.4777448071		152.3786165531		158.0104008142		136.897267495		80.7057414781

		89		152.8462766178		150.5645954823		114.4440898863		101.8157424507				0.1554268051		0.2520812939		0.2520812939		0.3750933849		0.177221041		0.2285020804		0.1339885181		0.4749262537		151.8536580939		157.4629529188		136.4818434522		80.6468357386

		90		152.2919287776		149.9712451119		114.1161586851		101.9913141646				0.1539657339		0.249980562		0.249980562		0.372478059		0.1755976917		0.2265383293		0.1326973114		0.4721407625		151.3388683345		156.9228410705		136.0727876768		80.5896512556

		91		151.7479943642		149.3885971228		113.7989200041		102.1620194507				0.1525318762		0.2479145538		0.2479145538		0.3698989512		0.1740038123		0.2246080436		0.1314307531		0.4693877551		150.8341869995		156.3901308263		135.6701540323		80.5342751901

		92		151.2144137887		148.8165967051		113.4922212367		102.3280484351				0.1511244786		0.2458824155		0.2458824155		0.3673553142		0.1724386075		0.2227103751		0.1301881441		0.4666666667		150.3395498367		155.8648782064		135.2739883431		80.4807886262

		93		150.6911230944		148.2551835766		113.1959106755		102.4895851038				0.1497428155		0.243883321		0.243883321		0.3648464212		0.1709013105		0.220844504		0.1289688115		0.4639769452		149.8548890005		155.3471303316		134.8843289338		80.4292669033

		94		150.1780543703		147.7042924875		112.9098376523		102.6468075139				0.1483861873		0.2419164706		0.2419164706		0.3623715654		0.1693911814		0.2190096378		0.1277721073		0.4613180516		149.3801334078		154.8369260211		134.5012071336		80.3797799309

		95		149.6751361339		147.163853689		112.6338526624		102.7998879972				0.1470539197		0.2399810907		0.2399810907		0.3599300585		0.1679075064		0.2172050099		0.1265974074		0.4586894587		148.9152090671		154.3342963519		134.1246477493		80.3323924854

		96		149.1822936862		146.6337933684		112.3678074743		102.9489933556				0.1457453625		0.2380764319		0.2380764319		0.3575212312		0.1664495962		0.215429879		0.1254441104		0.4560906516		148.4600393828		153.8392651839		133.7546695083		80.2871644914

		97		148.699449441		146.1140340522		112.1115552277		103.0942850497				0.1444598883		0.2362017684		0.2362017684		0.3551444317		0.1650167857		0.2136835279		0.1243116367		0.4535211268		148.0145454381		153.3518496514		133.3912854743		80.2441512875

		98		148.22652323		145.6044949798		111.864950519		103.2359193792				0.1431968915		0.2343563973		0.2343563973		0.3527990253		0.1636084322		0.2119652621		0.1231994274		0.4509803922		147.5786462555		152.8720606239		133.0345034361		80.2034038778

		99		147.7634325855		145.1050924505		111.6278494767		103.3740476581				0.1419557878		0.2325396372		0.2325396372		0.3504843943		0.1622239147		0.2102744097		0.1221069433		0.4484679666		147.1522590389		152.3999031388		132.6843262731		80.16496917

		100		147.3100930023		144.6157401453		111.4001098268		103.5088163817				0.1407360129		0.230750828		0.230750828		0.3481999368		0.1608626332		0.2086103197		0.1210336644		0.4459833795		146.7352993976		151.9353768064		132.3407522975		80.1288902001

		101		146.8664181806		144.1363494242		111.1815909492		103.6403673886				0.1395370215		0.2289893294		0.2289893294		0.3459450666		0.1595240077		0.2069723618		0.1199790886		0.4435261708		146.3276815527		151.4784761902		132.0037755752		80.0952063463

		102		146.4323202511		143.6668296034		110.9721539265		103.768838016				0.138358287		0.2272545209		0.2272545209		0.3437192127		0.1582074771		0.2053599252		0.1189427313		0.4410958904		145.9293185296		151.0291911634		131.6733862271		80.06395353

		103		146.0077099829		143.2070882103		110.7716615854		103.8943612498				0.1371993003		0.2255458004		0.2255458004		0.3415218185		0.156912499		0.2037724181		0.1179241243		0.4386920981		145.5401223344		150.5875072435		131.3495707111		80.0351644072

		104		145.5924969767		142.7570312213		110.5799785309		104.0170658685				0.1360595694		0.2238625837		0.2238625837		0.3393523417		0.1556385483		0.2022092666		0.1169228157		0.4363143631		145.1600041184		150.1534059058		131.0323120877		80.008868549

		105		145.1865898434		142.3165632809		110.3969711746		104.1370765827				0.1349386181		0.2222043041		0.2222043041		0.3372102536		0.1543851172		0.2006699147		0.1159383683		0.4339622642		144.7888743292		149.7268648783		130.721590268		79.9850926131

		106		144.789896369		141.8855879049		110.2225077583		104.2545141686				0.1338359863		0.2205704116		0.2205704116		0.3350950388		0.1531517137		0.1991538229		0.1149703599		0.4316353887		144.4266428509		149.3078584178		130.417382247		79.9638605058

		107		144.4023236677		141.4640076685		110.056458371		104.3694955974				0.1327512284		0.218960372		0.218960372		0.3330061947		0.1519378616		0.1976604679		0.114018382		0.4293333333		144.0732191336		148.8963575688		130.1196623229		79.9451935356

		108		144.0237783232		141.0517243798		109.8986949627		104.4821341596				0.1316839133		0.2173736669		0.2173736669		0.3309432313		0.1507430998		0.1961893421		0.1130820399		0.4270557029		143.7285123121		148.4923304073		129.8284023018		79.9291105586

		109		143.6541665193		140.648639241		109.7490913534		104.5925395852				0.1306336237		0.2158097926		0.2158097926		0.3289056705		0.1495669814		0.1947399527		0.1121609514		0.4248021108		143.3924313167		148.0957422686		129.5435716907		79.9156281162

		110		143.2933941603		140.2546529962		109.6075232385		104.700818159				0.1295999554		0.2142682598		0.2142682598		0.326893046		0.1484090733		0.1933118216		0.1112547467		0.4225721785		143.0648849747		147.7065559618		129.265137878		79.9047605661

		111		142.9413669824		139.8696660688		109.4738681906		104.8070728325				0.128582517		0.2127485932		0.2127485932		0.3249049028		0.147268956		0.1919044846		0.110363068		0.4203655352		142.7457821035		147.3247319707		128.9930663038		79.8965202053

		112		142.5979906567		139.4935786876		109.3480056583		104.9114033312				0.1275809291		0.2112503309		0.2112503309		0.322940797		0.1461462225		0.1905174906		0.1094855689		0.4181818182		142.4350315972		146.9502286426		128.727320618		79.890917388

		113		142.2631708833		139.1262910035		109.2298169626		105.0139062587				0.1265948243		0.2097730237		0.2097730237		0.3210002952		0.1450404782		0.1891504018		0.1086219137		0.4160206718		142.1325425058		146.5830023651		128.4678628307		79.8879606362

		114		141.9368134788		138.7677031962		109.11918529		105.1146751964				0.1256238463		0.2083162352		0.2083162352		0.3190829744		0.1439513404		0.1878027928		0.1077717774		0.4138817481		141.8382241078		146.2230077322		128.2146534517		79.887656745

		115		141.6188244566		138.4177155738		109.0159956843		105.2138008006				0.1246676496		0.2068795407		0.2068795407		0.3171884218		0.1428784378		0.1864742501		0.1069348451		0.4117647059		141.5519859775		145.8701977004		127.9676516221		79.8900108827

		116		141.3091101002		138.0762286626		108.9201350355		105.3113708953				0.1237258993		0.2054625273		0.2054625273		0.3153162342		0.1418214101		0.185164372		0.1061108114		0.4096692112		141.2737380458		145.5245237344		127.7268152375		79.895026685

		117		141.0075770312		137.7431432909		108.8314920671		105.4074705626				0.1227982705		0.2040647935		0.2040647935		0.3134660179		0.1407799075		0.1838727679		0.1052993806		0.4075949367		141.0033906568		145.185935945		127.492101064		79.9027063448

		118		140.714132271		137.4183606648		108.7499573225		105.5021822291				0.1218844479		0.2026859483		0.2026859483		0.3116373883		0.1397535904		0.1825990579		0.1045002656		0.4055415617		140.740854619		144.8543832169		127.2634648462		79.9130506969

		119		140.4286832979		137.1017824388		108.6754231488		105.5955857503				0.1209841255		0.2013256116		0.2013256116		0.3098299699		0.1387421293		0.1813428729		0.1037131882		0.4035087719		140.4860412522		144.5298133298		127.0408614094		79.926059299

		120		140.1511380989		136.793310779		108.6077836801		105.6877584909				0.1200970064		0.199983413		0.199983413		0.3080433958		0.1377452037		0.1801038535		0.1029378784		0.4014962594		140.23886243		144.2121730716		126.8242447544		79.9417305075

		121		139.8814052171		136.4928484216		108.5469348193		105.7787754039				0.1192228022		0.1986589922		0.1986589922		0.3062773074		0.1367625027		0.1788816504		0.1021740743		0.3995037221		139.999230619		143.9014083442		126.6135681475		79.9600615504

		122		139.6193937946		136.2002987261		108.4927742194		105.8687091054				0.118361233		0.1973519985		0.1973519985		0.3045313545		0.1357937239		0.1776759234		0.1014215217		0.3975308642		139.7670589138		143.5974642628		126.4087842038		79.9810485955

		123		139.365013612		135.9155657235		108.445201263		105.9576299479				0.1175120268		0.1960620899		0.1960620899		0.3028051945		0.1348385735		0.1764863417		0.1006799737		0.3955773956		139.5422610691		143.3002852495		126.2098449659		80.0046868155

		124		139.1181751239		135.6385541596		108.4041170423		106.0456060905				0.1166749193		0.1947889337		0.1947889337		0.3010984928		0.1338967661		0.1753125831		0.0999491907		0.3936430318		139.3247515283		143.00981512		126.0167019775		80.0309704498

		125		138.8787894907		135.3691695352		108.369424337		106.1327035677				0.115849654		0.1935322057		0.1935322057		0.2994109223		0.1329680239		0.174154334		0.09922894		0.3917274939		139.1144454494		142.7259971659		125.8293063519		80.0598928631

		126		138.6467686081		135.1073181411		108.3410275927		106.2189863543				0.1150359812		0.1922915899		0.1922915899		0.297742163		0.1320520769		0.1730112891		0.0985189955		0.3898305085		138.9112587284		142.4487742305		125.6476088368		80.0914466003

		127		138.4220251325		134.8529070905		108.3188328989		106.3045164298				0.1142336583		0.1910667785		0.1910667785		0.2960919022		0.1311486625		0.1718831508		0.0978191376		0.3879518072		138.7151080196		142.1780887813		125.4715598746		80.1256234395

		128		138.2044725046		134.6058443473		108.3027479655		106.3893538394				0.1134424496		0.1898574712		0.1898574712		0.294459834		0.1302575253		0.1707696294		0.0971291529		0.3860911271		138.5259107545		141.913882976		125.3011096585		80.1624144416

		129		137.9940249701		134.3660387517		108.2926821001		106.4735567536				0.1126621257		0.1886633757		0.1886633757		0.2928456592		0.1293784167		0.1696704428		0.0964488338		0.38424821		138.3435851574		141.6560987262		125.1362081856		80.2018099976

		130		137.7905975978		134.1334000429		108.2885461846		106.557181526				0.1118924636		0.1874842067		0.1874842067		0.2912490852		0.1285110947		0.1685853159		0.0957779787		0.3824228029		138.16805026		141.4046777552		124.976805306		80.2437998733

		131		137.5941062957		133.9078388785		108.2902526516		106.6402827482				0.1111332461		0.1863196861		0.1863196861		0.2896698255		0.127655324		0.1675139807		0.0951163915		0.3806146572		137.9992259136		141.1595616529		124.822850769		80.2883732516

		132		137.4044678254		133.6892668522		108.2977154605		106.7229133042				0.1103842621		0.1851695425		0.1851695425		0.2881076002		0.1268108752		0.1664561758		0.0944638815		0.3788235294		137.8370327996		140.9206919273		124.6742942659		80.3355187729

		133		137.2215998136		133.4775965087		108.3108500743		106.8051244218				0.1096453061		0.1840335113		0.1840335113		0.286562135		0.1259775251		0.1654116466		0.093820263		0.3770491803		137.6813924385		140.6880100516		124.5310854703		80.385224573

		134		137.045420763		133.2727413562		108.3295734349		106.8869657235				0.1089161781		0.1829113345		0.1829113345		0.2850331617		0.1251550565		0.1643801447		0.0931853556		0.3752913753		137.5322271974		140.4614575094		124.3931740756		80.4374783196

		135		136.8758500607		133.0746158778		108.3538039402		106.9684852746				0.1081966832		0.18180276		0.18180276		0.2835204177		0.1243432574		0.1633614279		0.0925589837		0.373549884		137.389460296		140.2409758355		124.2605098296		80.4922672458

		136		136.7128079855		132.8831355396		108.3834614194		107.0497296307				0.1074866318		0.1807075422		0.1807075422		0.2820236459		0.1235419218		0.1623552599		0.0919409762		0.3718244804		137.2530158117		140.0265066549		124.1330425669		80.5495781834

		137		136.5562157135		132.6982167985		108.4184671101		107.1307438828				0.1067858393		0.1796254409		0.1796254409		0.2805425948		0.1227508484		0.1613614104		0.0913311667		0.3701149425		137.1228186826		139.8179917187		124.0107222398		80.6093975927

		138		136.4059953228		132.5197771078		108.4587436339		107.2115717017				0.1060941256		0.1785562221		0.1785562221		0.279077018		0.1219698416		0.1603796544		0.0907293932		0.3684210526		136.9987947108		139.6153729376		123.8934989455		80.6717115924

		139		136.2620697965		132.3477349207		108.5042149736		107.2922553805				0.1054113155		0.1774996569		0.1774996569		0.2776266741		0.1211987102		0.1594097726		0.0901354978		0.3667425968		136.8808705632		139.4185924127		123.7813229526		80.7365059866

		140		136.1243630248		132.1820096936		108.5548064494		107.372835876				0.1047372381		0.1764555222		0.1764555222		0.276191327		0.1204372683		0.1584515509		0.0895493269		0.3650793651		136.7689737725		139.2275924648		123.6741447255		80.803766291

		141		135.9927998061		132.0225218876		108.6104446957		107.4533528485				0.1040717271		0.1754235998		0.1754235998		0.2747707453		0.1196853343		0.1575047801		0.0889707308		0.3634311512		136.6630327364		139.0423156606		123.5719149464		80.8734777579

		142		135.8673058472		131.8691929682		108.6710576386		107.5338447007				0.1034146202		0.1744036767		0.1744036767		0.2733647021		0.1189427313		0.1565692564		0.0883995635		0.3617977528		136.5629767171		138.8627048378		123.4745845362		80.9456253994

		143		135.7478077622		131.7219454052		108.7365744726		107.6143486149				0.1027657591		0.1733955449		0.1733955449		0.2719729756		0.1182092866		0.1556447803		0.0878356828		0.3601789709		136.4687358389		138.6887031278		123.3821046738		81.0201940092

		144		135.6342330712		131.5807026704		108.8069256382		107.6949005895				0.1021249896		0.1723990009		0.1723990009		0.2705953482		0.1174848318		0.1547311575		0.0872789504		0.3585746102		136.3802410859		138.5202539769		123.2944268136		81.0971681842

		145		135.5265101977		131.4453892353		108.8820427998		107.775535474				0.1014921613		0.1714138463		0.1714138463		0.2692316066		0.1167692027		0.1538281979		0.086729231		0.3569844789		136.2974242987		138.3573011659		123.2115027022		81.1765323438

		146		135.4245684654		131.3159305672		108.9618588236		107.856287003				0.1008671274		0.1704398868		0.1704398868		0.267881542		0.1160622389		0.1529357159		0.0861863929		0.3554083885		136.2202181708		138.1997888278		123.1332843926		81.258270749

		147		135.328338095		131.1922531251		109.0463077556		107.9371878294				0.100249745		0.1694769326		0.1694769326		0.2665449497		0.1153637841		0.1520535302		0.0856503079		0.3538461538		136.1485562442		138.0476614642		123.0597242589		81.3423675198

		148		135.2377501991		131.0742843548		109.1353248003		108.0182695559				0.0996398742		0.1685247984		0.1685247984		0.265221629		0.1146736855		0.1511814636		0.0851208506		0.352297593		136.0823729044		137.9008639608		122.9907750082		81.4288066524

		149		135.1527367781		130.961952683		109.2288462994		108.0995627665				0.0990373789		0.1675833027		0.1675833027		0.2639113832		0.113991794		0.1503193431		0.0845978989		0.3507625272		136.0216033757		137.7593416008		122.9263896925		81.5175720345

		150		135.0732307143		130.8551875111		109.326809711		108.1810970559				0.098442126		0.1666522683		0.1666522683		0.2626140195		0.1133179642		0.1494669993		0.0840813336		0.3492407809		135.9661837151		137.6230400775		122.866521719		81.6086474607

		151		134.9991657664		130.7539192086		109.4291535888		108.2629010589				0.0978539858		0.1657315217		0.1657315217		0.2613293489		0.1126520538		0.148624267		0.0835710384		0.3477321814		135.9160508065		137.4919055059		122.8111248596		81.7020166467

		152		134.9304765632		130.6580791055		109.5358175619		108.3450024782				0.0972728315		0.1648208934		0.1648208934		0.2600571859		0.1119939242		0.1477909845		0.0830668999		0.3462365591		135.8711423544		137.365884433		122.7601532597		81.7976632423

		153		134.867098597		130.5675994849		109.6467423146		108.4274281123				0.0966985394		0.1639202174		0.1639202174		0.2587973488		0.1113434396		0.1469669938		0.0825688073		0.3447537473		135.8313968773		137.2449238469		122.7135614456		81.8955708441

		154		134.8089682166		130.4824135747		109.7618695668		108.5102038811				0.0961309887		0.1630293316		0.1630293316		0.2575496593		0.1107004677		0.1461521402		0.0820766526		0.3432835821		135.7967537006		137.1289711856		122.671304332		81.9957230077

		155		134.7560226202		130.402455539		109.8811420546		108.5933548523				0.0955700613		0.1621480772		0.1621480772		0.2563139426		0.1100648791		0.1453462726		0.08159033		0.3418259023		135.7671529497		137.0179743443		122.6333372275		82.0981032587

		156		134.7081998479		130.3276604697		110.004503511		108.6769052658				0.095015642		0.1612762988		0.1612762988		0.2550900271		0.1094365474		0.1445492433		0.0811097367		0.3403805497		135.7425355422		136.9118816816		122.5996158408		82.2026951033

		157		134.6654387736		130.2579643771		110.1318986476		108.7608785577				0.0944676182		0.1604138443		0.1604138443		0.2538777447		0.1088153488		0.1437609075		0.0806347719		0.3389473684		135.7228431809		136.8106420263		122.570096285		82.3094820381

		158		134.6276790976		130.1933041803		110.2632731354		108.845297384				0.0939258798		0.1595605651		0.1595605651		0.2526769302		0.1082011627		0.1429811239		0.0801653374		0.3375262055		135.7080183457		136.7142046816		122.5447350819		82.4184475599

		159		134.5948613379		130.1336176984		110.3985735872		108.9301836432				0.0933903194		0.1587163154		0.1587163154		0.2514874216		0.107593871		0.142209754		0.079701337		0.3361169102		135.6980042856		136.6225194301		122.523489166		82.5295751742

		160		134.5669268222		130.0788436398		110.5377475394		109.0155584978				0.0928608318		0.1578809527		0.1578809527		0.2503090601		0.1069933583		0.1414466624		0.0792426771		0.3347193347		135.6927450112		136.5355365374		122.5063158872		82.6428484038

		161		134.5438176789		130.0289215929		110.6807434348		109.1014423963				0.0923373143		0.1570543374		0.1570543374		0.2491416897		0.1063995116		0.1406917165		0.0787892659		0.3333333333		135.6921852857		136.4532067552		122.4931730132		82.7582507963

		162		134.5254768292		129.9837920157		110.8275106048		109.1878550932				0.0918196666		0.1562363328		0.1562363328		0.2479851573		0.1058122206		0.1399447866		0.0783410138		0.3319587629		135.6962706174		136.3754813238		122.4840187321		82.8757659317

		163		134.5118479778		129.9433962257		110.9779992532		109.2748156695				0.0913077904		0.1554268051		0.1554268051		0.2468393127		0.1052313773		0.1392057457		0.0778978333		0.3305954825		135.7049472511		136.3023119745		122.4788116536		82.9953774291

		164		134.5028756039		129.9076763895		111.1321604388		109.3623425519				0.0908015898		0.1546256231		0.1546256231		0.2457040084		0.1046568761		0.1384744694		0.0774596389		0.3292433538		135.7181621594		136.233650931		122.4775108104		83.1170689536

		165		134.498504953		129.8765755122		111.2899460597		109.4504535316				0.0903009709		0.1538326586		0.1538326586		0.2445790996		0.1040886138		0.1377508361		0.0770263467		0.3279022403		135.7358630347		136.16945091		122.4800756589		83.2408242218

		166		134.4986820272		129.8500374274		111.4513088367		109.539165783				0.0898058419		0.1530477856		0.1530477856		0.2434644443		0.1035264892		0.1370347266		0.0765978751		0.3265720081		135.7579982804		136.1096651227		122.4864660797		83.3666270079

		167		134.5033535763		129.828006786		111.6162022982		109.6284958808				0.0893161129		0.152270881		0.152270881		0.2423599028		0.1029704034		0.136326024		0.0761741439		0.3252525253		135.7845170026		136.0542472743		122.4966423777		83.4944611488

		168		134.512467089		129.8104290463		111.7845807643		109.718459818				0.0888316962		0.1515018241		0.1515018241		0.2412653382		0.1024202597		0.1356246141		0.0757550751		0.323943662		135.815369001		136.0031515643		122.5105652815		83.6243105495

		169		134.5259707834		129.7972504626		111.9563993315		109.8090730218				0.0883525057		0.1507404965		0.1507404965		0.2401806158		0.1018759632		0.1349303849		0.075340592		0.3226452906		135.8505047609		135.9563326855		122.5281959437		83.7561591869

		170		134.5438135982		129.7884180754		112.1316138584		109.9003503705				0.0878784573		0.1499867823		0.1499867823		0.2391056035		0.1013374214		0.1342432267		0.0749306198		0.3213572854		135.8898754445		135.9137458239		122.5494959392		83.8899911152

		171		134.5659451833		129.7838797003		112.3101809507		109.9923062089				0.0874094688		0.1492405679		0.1492405679		0.2380401716		0.1008045433		0.133563032		0.0745250852		0.3200795229		135.9334328819		135.8753466565		122.5744272646		84.025790469

		172		134.5923158907		129.7835839173		112.4920579469		110.0849543635				0.0869454594		0.1485017418		0.1485017418		0.2369841924		0.1002772402		0.1328896955		0.0741239167		0.3188118812		135.9811295632		135.841091351		122.6029523367		84.1635414678

		173		134.6228767654		129.7874800608		112.6772029045		110.1783081578				0.0864863503		0.1477701949		0.1477701949		0.2359375409		0.0997554249		0.132223114		0.073727044		0.3175542406		136.0329186293		135.8109365631		122.6350339911		84.3032284188

		174		134.6575795365		129.7955182084		112.865574586		110.2723804261				0.0860320644		0.1470458202		0.1470458202		0.2349000938		0.0992390123		0.1315631863		0.0733343985		0.3163064833		136.0887538638		135.7848394349		122.6706354802		84.4448357209

		175		134.6963766078		129.8076491708		113.0571324455		110.367183528				0.085582526		0.1463285126		0.1463285126		0.2338717303		0.0987279188		0.1309098133		0.072945913		0.3150684932		136.1485896844		135.7627575931		122.7097204716		84.5883478671

		176		134.7392210489		129.8238244811		113.2518366155		110.4627293615				0.0851376611		0.1456181693		0.1456181693		0.2328523317		0.0982220628		0.1302628978		0.0725615218		0.3138401559		136.2123811345		135.7446491456		122.7522530455		84.7337494474

		177		134.786066586		129.8439963847		113.4496478938		110.5590293767				0.0846973971		0.1449146893		0.1449146893		0.2318417813		0.0977213641		0.1296223446		0.0721811606		0.3126213592		136.2800838747		135.73047268		122.7981976928		84.8810251515

		178		134.8368675934		129.8681178287		113.650527731		110.6560945882				0.0842616631		0.1442179736		0.1442179736		0.2308399642		0.0972257443		0.1289880603		0.0718047661		0.3114119923		136.3516541745		135.7201872598		122.8475193125		85.0301597712

		179		134.8915790842		129.8961424517		113.8544382179		110.7539355876				0.0838303895		0.1435279252		0.1435279252		0.2298467679		0.0967351264		0.1283599533		0.0714322768		0.3102119461		136.4270489039		135.7137524222		122.9001832088		85.1811382023

		180		134.9501567015		129.9280245737		114.0613420732		110.8525625559				0.0834035081		0.1428444488		0.1428444488		0.2288620815		0.0962494352		0.1277379337		0.0710636321		0.3090211132		136.5062255256		135.7111281743		122.956155089		85.3339454466

		181		135.0125567096		129.9637191862		114.2712026316		110.9519852746				0.0829809523		0.1421674509		0.1421674509		0.227885796		0.0957685967		0.1271219136		0.0706987729		0.3078393881		136.5891420862		135.7122749903		123.0154010602		85.488566614

		182		135.0787359856		130.0031819414		114.4839838321		111.0522131377				0.0825626566		0.1414968399		0.1414968399		0.2269178045		0.0952925386		0.1265118065		0.0703376411		0.3066666667		136.6757572084		135.7171538079		123.0778876261		85.6449869239

		183		135.1486520103		130.0463691435		114.6996502066		111.1532551625				0.0821485568		0.1408325258		0.1408325258		0.2259580018		0.0948211901		0.1259075277		0.0699801799		0.3055028463		136.766030083		135.7257260247		123.1435816846		85.8031917065

		184		135.2222628598		130.0932377375		114.9181668683		111.2551200002				0.0817385902		0.1401744203		0.1401744203		0.2250062842		0.0943544815		0.1253089941		0.0696263336		0.3043478261		136.859920461		135.7379534948		123.2124505243		85.9631664045

		185		135.2995271971		130.1437453007		115.1394995008		111.3578159466				0.0813326953		0.1395224368		0.1395224368		0.2240625501		0.0938923446		0.1247161241		0.0692760477		0.3032015066		136.9573886453		135.7537985245		123.2844618209		86.124896574

		186		135.3804042634		130.1978500321		115.3636143476		111.4613509521				0.0809308115		0.1388764903		0.1388764903		0.2231266995		0.0934347127		0.1241288378		0.0689292687		0.3020637899		137.0583954832		135.7732238693		123.3595836346		86.2883678857

		187		135.4648538702		130.2555107437		115.5904782009		111.5657326318				0.0805328799		0.1382364973		0.1382364973		0.222198634		0.0929815201		0.1235470566		0.0685859441		0.3009345794		137.1629023588		135.7961927291		123.4377844061		86.4535661258

		188		135.5528363907		130.3166868503		115.8200583917		111.6709682744				0.0801388423		0.1376023759		0.1376023759		0.2212782568		0.0925327026		0.1229707035		0.0682460227		0.2998137803		137.270871185		135.8226687449		123.5190329536		86.6204771966



Compares the model based on 'c' with model based on s*g
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		api Piper		enp		pf[1]				api Sante		enp		pf[3]

		11.08		159.6		175.3				11.08		132.4		168.9				11.08		159.6		148.8		132.4		36.18		11.08

		14.78		176.4		149.3				14.78		146.3		88.3				14.78		176.4		168.5		146.3		44.82		14.78

		19.21		187.4		249.3				19.21		154.5		207.3				19.21		187.4		182.6		154.5		53.62		19.21

		24.36		192.9		194				24.36		157.1		140.3				24.36		192.9		190.6		157.1		62.09		24.36

		26.54		193.8		280				26.54		156.9		185.1				26.54		193.8		192.2		156.9		65.21		26.54

		26.56		193.8		238				26.56		156.9		175.3				26.56		193.8		192.2		156.9		65.25		26.56

		28.42		194		147.3				28.42		156.2		159				28.42		194		192.9		156.2		67.72		28.42

		30.87		193.7		98.3				30.87		154.9		134.7				30.87		193.7		193.2		154.9		70.74		30.87

		32.18		193.3		259.2				32.18		154		37.8				32.18		193.3		193		154		72.25		32.18

		33.8		192.7		140				33.8		152.8		122				33.8		192.7		192.6		152.8		74.03		33.8

		34		192.6		125				34		152.6		99				34		192.6		192.5		152.6		74.24		34

		35.09		192.1		162.3				35.09		151.7		154.7				35.09		192.1		192.1		151.7		75.37		35.09

		37.18		191		159.5				37.18		150		114				37.18		191		191.1		150		77.43		37.18

		39.55		189.5		137.3				39.55		147.8		284				39.55		189.5		189.6		147.8		79.61		39.55

		42.8		187.2		240.7				42.8		144.7		148.7				42.8		187.2		187.3		144.7		82.33		42.8

		43.56		186.6		344				43.56		144		146				43.56		186.6		186.7		144		82.92		43.56

		44.06		186.2		135.7				44.06		143.5		143.3				44.06		186.2		186.3		143.5		83.3		44.06

		44.14		186.1		118.7				44.14		143.5		103				44.14		186.1		186.2		143.5		83.37		44.14

		46.46		184.3		150.7				46.46		141.3		220				46.46		184.3		184.3		141.3		85.08		46.46

		48.12		183		290.7				48.12		139.7		200.5				48.12		183		182.8		139.7		86.23		48.12

		48.65		182.6		123.3				48.65		139.2		104				48.65		182.6		182.4		139.2		86.58		48.65

		48.91		182.4		175.3				48.91		139		178.7				48.91		182.4		182.1		139		86.75		48.91

		49.55		181.9		171.3				49.55		138.3		66.3				49.55		181.9		181.6		138.3		87.17		49.55

		51.62		180.2		166				51.62		136.4		166				51.62		180.2		179.7		136.4		88.47		51.62

		68.07		167.2		194.7				68.07		123.2		142				68.07		167.2		165		123.2		96.53		68.07

		73.44		163.4		184.7				73.44		119.7		105.3				73.44		163.4		160.6		119.7		98.52		73.44

		80.46		158.9		152.3				80.46		115.7		126.7				80.46		158.9		155.3		115.7		100.78		80.46

		87.35		154.9		190.7				87.35		112.5		83.7				87.35		154.9		150.6		112.5		102.71		87.35

		92.54		152.2		98.7				92.54		110.4		115.3				92.54		152.2		147.5		110.4		104.02		92.54

		120.08		142.2		163				120.08		103.6		91				120.08		142.2		135.4		103.6		109.61		120.08

		api Morag		enp		pf[2]				api Glenna		enp		pf[4]

		11.08		148.8		176.5				11.08		36.18		69.3

		14.78		168.5		106				14.78		44.82		60.3

		19.21		182.6		336				19.21		53.62		31

		24.36		190.6		153.3				24.36		62.09		85.3

		26.54		192.2		254.7				26.54		65.21		63.5

		26.56		192.2		133.7				26.56		65.25		66.7

		28.42		192.9		215				28.42		67.72		54.7

		30.87		193.2		124.3				30.87		70.74		64.7

		32.18		193		216.7				32.18		72.25		46.5

		33.8		192.6		317.3				33.8		74.03		61.3

		34		192.5		153.3				34		74.24		58.3

		35.09		192.1		205				35.09		75.37		87.3

		37.18		191.1		185.3				37.18		77.43		63

		39.55		189.6		120				39.55		79.61		106

		42.8		187.3		61.3				42.8		82.33		67.2

		43.56		186.7		254				43.56		82.92		83.3

		44.06		186.3		185				44.06		83.3		108.7

		44.14		186.2		143.3				44.14		83.37		42.3

		46.46		184.3		113.6				46.46		85.08		48.7

		48.12		182.8		253.3				48.12		86.23		82.7

		48.65		182.4		137.3				48.65		86.58		76.3

		48.91		182.1		123.3				48.91		86.75		70

		49.55		181.6		103.7				49.55		87.17		69

		51.62		179.7		178.7				51.62		88.47		70.4

		68.07		165		164				68.07		96.53		106.7

		73.44		160.6		263.3				73.44		98.52		126.4

		80.46		155.3		194.7				80.46		100.78		110

		87.35		150.6		170				87.35		102.71		158

		92.54		147.5		201.3				92.54		104.02		104

		120.08		135.4		99				120.08		109.61		119.7



Susceptibility the main feature here- Morag (.65), Sante (.55), Glenna (.2)
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				Jim		M		a		c				new S*G		S		G		M		a						date		36384

		Cp		0.1		1618		58.7		55.2				62.3		1		62.3		1500		57.15

				0.2		323.7		11.01		122.3				114.1				114.1		375		14.475		0.1104		b =		0.1104

				0.3		352.6		13.8		139.3				114.1				203.2		375		14.475

						152.4		9.31		155.3				203.2						150		5.79

														12		M(1-exp[-a(1+blnD)(1-Cp)Pi/M])D + CpPi - bLnD (1-Cp)Pi

																nEW DAMAGE

		Pi		Piper		Morag		Sante		Glenna				Piper S		Morag S		Sante S		Glenna S		Piper		Morag		Sante		Glenna		Piper S		Morag S		Sante S		GlennaS

		0		0		0		0		0				1		1		1		1		1		1		1		1		0		0		0		0

		1		51.0542027786		9.7719620699		12.2081303193		8.1957164173				0.9842022117		0.9913119027		0.9913119027		0.9951028404		0.9822064057		0.9918896999		0.9928724163		0.9936020473		49.7799401892		12.7814198942		12.7814198942		5.1942164427

		2		98.5392809137		19.0845990247		23.8126433859		15.8493311802				0.9688958009		0.9827734711		0.9827734711		0.9902534113		0.965034965		0.9839098954		0.9858457183		0.9872854418		96.2110151011		24.8944787445		24.8944787445		10.1615864642

		3		142.7119956459		27.959214781		34.8425796694		22.9957268482				0.954058193		0.9743808711		0.9743808711		0.9854510184		0.9484536082		0.9760574621		0.9789177793		0.9810486418		139.5211851706		36.3734156479		36.3734156479		14.9118566688

		4		183.8082262671		36.4160641623		45.3255215041		29.6674968856				0.939668175		0.966130398		0.966130398		0.9806949807		0.9324324324		0.9683293745		0.9720865318		0.9748901444		179.9211400658		47.2506151816		47.2506151816		19.4543441857

		5		222.044915109		44.4744089785		55.2876709864		35.8951007803				0.9257057949		0.9580184719		0.9580184719		0.9759846302		0.9169435216		0.9607227023		0.9653499653		0.9688084841		217.6057799863		57.5567158932		57.5567158932		23.7979563912

		6		257.6218063923		52.1525708307		64.7539234134		41.7070082651				0.9121522694		0.950041632		0.950041632		0.9713193117		0.9019607843		0.9532346064		0.9587061253		0.9628022319		252.7555534517		67.3207118903		67.3207118903		27.9512096827

		7		290.7230035048		59.4679808493		73.7479365387		47.1298334367				0.898989899		0.9421965318		0.9421965318		0.9666983825		0.8874598071		0.9458623357		0.95215311		0.9568699938		285.5376671483		76.5700480068		76.5700480068		31.92224735

		8		321.5183660273		66.4372265598		82.2921959001		52.1884595073				0.8862019915		0.9344799345		0.9344799345		0.9621212121		0.8734177215		0.9386032233		0.9456890699		0.9510104103		316.1071815369		85.3307089887		85.3307089887		35.7188565935

		9		350.1647650418		73.076096059		90.4080764579		56.9061548688				0.873772791		0.9268887084		0.9268887084		0.9575871819		0.8598130841		0.9314546839		0.939312205		0.9452221546		344.6080042921		93.6273031079		93.6273031079		39.3484847278

		10		376.8072128794		79.399619669		98.1159007692		61.3046810978				0.8616874136		0.9194198227		0.9194198227		0.9530956848		0.8466257669		0.9244142101		0.9330207636		0.9395039322		371.1737922324		101.4831405818		101.4831405818		42.8182546144

		11		401.5798814154		85.4221092269		105.4349939047		65.4043934818				0.8499317872		0.9120703437		0.9120703437		0.9486461251		0.833836858		0.9174793698		0.9268130406		0.9338544799		395.9287711691		108.9203071513		108.9203071513		46.1349793617

		12		424.607021262		91.1571951556		112.3837353061		69.224334604				0.8384925976		0.9048374306		0.9048374306		0.9442379182		0.8214285714		0.9106478034		0.9206873761		0.9282725643		418.9884820229		115.9597331401		115.9597331401		49.3051763276

		13		446.0037926866		96.6178614543		118.9796077636		72.7823214853				0.8273572377		0.897718332		0.897718332		0.9398704903		0.8093841642		0.903917221		0.9146421536		0.9227569816		440.4604606189		122.6212582974		122.6212582974		52.3350804602

		14		465.877017771		101.8164787341		125.2392436885		76.0950267417				0.8165137615		0.8907103825		0.8907103825		0.9355432781		0.7976878613		0.8972853999		0.9086757991		0.9173065564		460.4448577445		128.9236927034		128.9236927034		55.2306570098

		15		484.3258621893		106.7648354187		131.1784688374		79.1780541842				0.8059508409		0.8838109992		0.8838109992		0.9312557287		0.7863247863		0.8907501821		0.902786779		0.9119201409		479.0350053311		134.8848739972		134.8848739972		57.997613643

		16		501.4424539888		111.474167221		136.8123436408		82.0460092565				0.7956577267		0.8770176787		0.8770176787		0.9270072993		0.7752808989		0.8843094722		0.8969735995		0.9065966141		496.3179339839		140.5217211674		140.5217211674		60.641411987

		17		517.3124459033		115.9551849998		142.1552022753		84.7125646745				0.7856242119		0.8703279939		0.8703279939		0.9227974569		0.7645429363		0.8779612347		0.8912348049		0.901334881		512.3748465235		145.8502851291		145.8502851291		63.167278635

		18		532.0155269737		120.2181010928		147.2206896111		87.1905216066				0.7758405978		0.8637395912		0.8637395912		0.9186256781		0.7540983607		0.8717034925		0.8855689765		0.8961338719		527.281551707		150.8857962963		150.8857962963		65.5802156369

		19		545.6258885951		124.2726542163		152.021796159		89.4918667098				0.766297663		0.8572501878		0.8572501878		0.9144914491		0.74393531		0.8655343241		0.8799747315		0.8909925416		541.1088618622		155.6427093413		155.6427093413		67.8850105003

		20		558.2126495392		128.1281330185		156.5708911321		91.6278253105				0.7569866343		0.850857569		0.850857569		0.9103942652		0.7340425532		0.8594518623		0.8744507219		0.8859098688		553.9229577774		160.1347453229		160.1347453229		70.0862457281

		21		569.8402439928		131.7933983623		160.879753731		93.6089110013				0.7478991597		0.8445595855		0.8445595855		0.9063336307		0.7244094488		0.8534542917		0.8689956332		0.8808848554		565.7857238512		164.3749313491		164.3749313491		72.1883079123

		22		580.5687762154		135.2769044156		164.9596027549		95.4449719034				0.7390272835		0.8383541514		0.8383541514		0.9023090586		0.7150259067		0.8475398475		0.8636081835		0.8759165257		576.7550561979		168.3756379319		168.3756379319		74.1953964079

		23		590.4543450267		138.5867186148		168.821124633		97.1452338258				0.7303634232		0.8322392414		0.8322392414		0.8983200707		0.7058823529		0.8417068135		0.8582871226		0.871003926		586.8851461365		172.1486141776		172.1486141776		76.1115316056

		24		599.549340995		141.7305405706		172.4744999674		98.7183405385				0.7219003476		0.8262128892		0.8262128892		0.8943661972		0.696969697		0.8359535202		0.8530312309		0.8661461238		596.2267412505		175.7050209498		175.7050209498		77.940562824

		25		607.9027188919		144.7157199734		175.9294286715		100.1723913569				0.7136311569		0.8202731848		0.8202731848		0.8904469763		0.6882793017		0.8302783435		0.8478393183		0.8613422074		604.8273859889		179.0554621296		179.0554621296		79.6861758384

		26		615.560247714		147.5492735584		179.1951537827		101.5149762254				0.7055492639		0.8144182727		0.8144182727		0.8865619546		0.6798029557		0.8246797033		0.8427102238		0.8565912852		612.7316435903		182.2100140927		182.2100140927		81.3519000648

		27		622.5647403331		150.2379011824		182.280484024		102.7532084709				0.6976483763		0.8086463501		0.8086463501		0.8827106864		0.6715328467		0.8191560616		0.8376428142		0.8518924849		619.9813009382		185.1782535109		185.1782535109		82.9411154149

		28		628.9562646275		152.7880010632		185.1938151848		103.8937553864				0.6899224806		0.802955665		0.802955665		0.8788927336		0.6634615385		0.8137059215		0.8326359833		0.8472449536		626.6155578048		187.9692835826		187.9692835826		84.4570588381

		29		634.7723377613		155.2056842288		187.9431503871		104.942866793				0.6823658269		0.7973445143		0.7973445143		0.8751076658		0.6555819477		0.8083278255		0.8276886512		0.8426478568		632.6712018022		190.5917587868		190.5917587868		85.9028305655

		30		640.0481051094		157.4967882213		190.5361192975		105.9064017196				0.6749729144		0.7918112422		0.7918112422		0.87135506		0.6478873239		0.8030203546		0.8227997637		0.8381003778		638.1827702365		193.0539082504		193.0539082504		87.2814000698

		31		644.8165051822		159.6668900958		192.9799963452		106.789853327				0.667738478		0.7863542385		0.7863542385		0.8676345004		0.6403712297		0.7977821265		0.8179682913		0.8336017177		643.1826999517		195.3635578136		195.3635578136		88.5956117551

		32		649.1084217694		161.7213187547		195.2817179994		107.5983721956				0.6606574761		0.780971937		0.780971937		0.8639455782		0.6330275229		0.7926117952		0.8131932283		0.8291510945		647.7014661492		197.5281508686		197.5281508686		89.8481903889

		33		652.9528244061		163.6651666541		197.447899158		108.3367880901				0.6537250787		0.7756628144		0.7756628144		0.8602878916		0.6258503401		0.7875080489		0.8084735926		0.824747743		651.7677110805		199.5547680487		199.5547680487		91.0417462888

		34		656.3768981568		165.503300916		199.4848486967		109.0096303				0.6469366563		0.7704253883		0.7704253883		0.8566610455		0.6188340807		0.7824696097		0.8038084247		0.8203909139		655.4083634296		201.4501458327		201.4501458327		92.1787802753

		35		659.4061636234		167.2403738797		201.3985842238		109.621146656				0.6402877698		0.765258216		0.765258216		0.8530646516		0.6119733925		0.777495232		0.7991967871		0.8160798739		658.6487491298		203.2206941306		203.2206941306		93.2616884015

		36		662.0645879929		168.8808331227		203.1948460835		110.1753213087				0.6337741607		0.7601598934		0.7601598934		0.8494983278		0.6052631579		0.7725837018		0.7946377638		0.8118139049		661.5126942927		204.8725129105		204.8725129105		94.2927664715

		37		664.3746878696		170.4289309795		204.8791106489		110.6758913536				0.6273917422		0.7551290536		0.7551290536		0.8459616986		0.5986984816		0.7677338355		0.7901304594		0.8075923037		664.0226208706		206.4114079218		206.4114079218		95.2742143549

		38		666.3576245662		171.8887335865		206.4566029431		111.1263623797				0.6211365902		0.7501643655		0.7501643655		0.8424543947		0.5922746781		0.7629444791		0.7856739989		0.8034143818		666.1996356166		207.8429055685		207.8429055685		96.2081401092

		39		668.0332924669		173.264129477		207.932308623		111.5300230128				0.6150049358		0.745264533		0.745264533		0.8389760528		0.5859872611		0.7582145071		0.7812675266		0.7992794647		668.0636128603		209.172266981		209.172266981		97.0965639188

		40		669.4204010218		174.5588377518		209.3109853621		111.8899585223				0.6089931574		0.7404282933		0.7404282933		0.8355263158		0.5798319328		0.7535428219		0.7769102064		0.795186892		669.6332715739		210.4045013336		210.4045013336		97.9414218568

		41		670.5365508806		175.776415847		210.5971736625		112.2090635509				0.6030977735		0.7356544165		0.7356544165		0.8321048321		0.5738045738		0.7489283527		0.7726012202		0.7911360163		670.926247161		211.54437845		211.54437845		98.7445694817

		42		671.3983046302		176.9202669207		211.7952071272		112.4900540281				0.5973154362		0.730941704		0.730941704		0.8287112561		0.5679012346		0.7443700548		0.7683397683		0.7871262038		671.9591583659		212.5964407388		212.5964407388		99.5077852732

		43		672.0212525587		177.9936468793		212.9092222209		112.7354783198				0.591642925		0.7262889879		0.7262889879		0.8253452478		0.5621181263		0.7398669087		0.7641250686		0.7831568331		672.7476696686		213.5650144957		213.5650144957		100.2327739161

		44		672.4200738338		178.9996710611		213.9431675468		112.9477276648				0.5860771402		0.7216951297		0.7216951297		0.8220064725		0.5564516129		0.7354179194		0.7599563557		0.7792272955		673.3065495003		214.4542206098		214.4542206098		100.9211694394

		45		672.6085934479		179.9413205964		214.9008126645		113.1290459459				0.5806150979		0.7171590195		0.7171590195		0.8186946011		0.5508982036		0.731022116		0.7558328812		0.7753369945		673.6497245855		215.2679847064		215.2679847064		101.5745382171

		46		672.5998352546		180.8214484603		215.7857564722		113.2815388377				0.5752539243		0.7126795753		0.7126795753		0.8154093098		0.5454545455		0.7266785502		0.7517539126		0.7714853453		673.7903306957		216.0100467588		216.0100467588		102.1943818362

		47		672.4060713916		181.642785234		216.601435178		113.4071823742				0.5699908509		0.7082557418		0.7082557418		0.8121502798		0.5401174168		0.7223862965		0.7477187332		0.7676717746		673.7407600722		216.6839701984		216.6839701984		102.7821398394

		48		672.0388683632		182.4079445905		217.351129879		113.5078309713				0.5648232094		0.7038864898		0.7038864898		0.8089171975		0.5348837209		0.718144451		0.7437266418		0.7638957206		673.5127057594		217.2931505517		217.2931505517		103.3391923471

		49		671.5091300297		183.1194285177		218.0379737712		113.5852249431				0.5597484277		0.6995708155		0.6995708155		0.8057097542		0.5297504798		0.7139521308		0.7397769517		0.7601566324		673.1172030685		217.8408236287		217.8408236287		103.8668625651

		50		670.8271377343		183.7796322937		218.6649590072		113.6409975415				0.5547640249		0.6953077392		0.6953077392		0.8025276461		0.5247148289		0.7098084736		0.735868991		0.7564539698		672.5646683743		218.3300732906		218.3300732906		104.3664191823

		51		670.0025877752		184.3908492254		219.2349432207		113.6766815534				0.5498676081		0.6910963053		0.6910963053		0.7993705744		0.5197740113		0.705712637		0.7320021019		0.7527872031		671.8649354337		218.7638388164		218.7638388164		104.8390786638

		52		669.0446264188		184.9552751639		219.7506557347		113.6937154812				0.5450568679		0.686935581		0.686935581		0.7962382445		0.5149253731		0.701663798		0.7281756404		0.7491558128		671.0272893979		219.1449218932		219.1449218932		105.2860074448

		53		667.9618826286		185.4750128076		220.2147034706		113.6934493356				0.540329575		0.6828246559		0.6828246559		0.7931303669		0.5101663586		0.6976611523		0.7243889756		0.7455592895		670.0604986798		219.4759932489		219.4759932489		105.7083240284

		54		666.7624986762		185.9520758022		220.6295765709		113.6771500654				0.535683577		0.6787626413		0.6787626413		0.7900466563		0.5054945055		0.6937039138		0.7206414899		0.7419971333		668.9728448219		219.7595989484		219.7595989484		106.1071009931

		55		665.4541587835		186.3883926511		220.9976537534		113.6460066463				0.5311167945		0.6747486694		0.6747486694		0.7869868319		0.500907441		0.6897913142		0.7169325785		0.738468854		667.772150504		219.9981663697		219.9981663697		106.483366913

		56		664.0441159345		186.7858104413		221.3212074076		113.6011348526				0.5266272189		0.670781893		0.670781893		0.7839506173		0.4964028777		0.6859226024		0.7132616487		0.7349739707		666.4658058157		220.1940098785		220.1940098785		106.8381081948

		57		662.5392169873		187.1460983988		221.6024084477		113.5435817312				0.5222129086		0.6668614845		0.6668614845		0.7809377402		0.4919786096		0.6820970441		0.7096281202		0.7315120113		665.0607929103		220.3493362173		220.3493362173		107.1722708364

		58		660.9459262014		187.4709512774		221.8433309351		113.4743297958				0.5178719867		0.6629866357		0.6629866357		0.7779479326		0.4876325088		0.6783139212		0.7060314242		0.7280825129		663.56370915		220.4662496235		220.4662496235		107.4867621088

		59		659.2703472923		187.7619925926		222.04595648		113.3943009622				0.5136026381		0.6591565569		0.6591565569		0.7749809306		0.4833625219		0.6745725317		0.7024710035		0.724685021		661.9807888421		220.5467566922		220.5467566922		107.7824521662

		60		657.5182441132		188.0207777066		222.2121784348		113.3043602377				0.5094031071		0.6553704767		0.6553704767		0.7720364742		0.4791666667		0.6708721887		0.6989463121		0.7213190896		660.3179236589		220.592770996		220.592770996		108.0601755872

		61		655.6950600564		188.2487967718		222.3438058897		113.2053191831				0.5052716951		0.6516276413		0.6516276413		0.7691143073		0.4750430293		0.6672122204		0.6954568148		0.7179842811		658.5806818292		220.6061174756		220.6061174756		108.3207328494

		62		653.8059362637		188.4474775397		222.4425674787		113.0979391596				0.5012067578		0.647927314		0.647927314		0.766214178		0.4709897611		0.6635919696		0.6920019871		0.7146801657		656.77432618		220.5885366127		220.5885366127		108.5648917413

		63		651.8557287221		188.618188043		222.5101150072		112.9829343762				0.4972067039		0.6442687747		0.6442687747		0.7633358377		0.4670050761		0.6600107933		0.6885813149		0.7114063216		654.9038311044		220.5416883974		220.5416883974		108.7933887139

		64		649.849024322		188.7622391547		222.5480269099		112.8609747483				0.4932699921		0.6406513195		0.6406513195		0.7604790419		0.4630872483		0.6564680623		0.6851942941		0.7081623347		652.9738985248		220.4671560992		220.4671560992		109.0069301746

		65		647.7901559456		188.8808870326		222.5578115454		112.7326885811				0.4893951296		0.6370742602		0.6370742602		0.7576435496		0.459234609		0.6529631607		0.6818404307		0.7049477985		650.9889729144		220.3664498546		220.3664498546		109.2061937262

		66		645.6832166488		188.975335453		222.5409103381		112.5986650875				0.4855806703		0.6335369239		0.6335369239		0.7548291233		0.4554455446		0.6494954859		0.6785192401		0.7017623136		648.9532554396		220.2410100775		220.2410100775		109.3918293529

		67		643.5320729964		189.0467380394		222.4987007733		112.4594567519				0.4818252127		0.6300386527		0.6300386527		0.7520355292		0.4517184943		0.646064448		0.6752302472		0.6986054881		646.8707172763		220.0922107046		220.0922107046		109.5644605564

		68		641.3403776061		189.0962003924		222.4324992532		112.3155815493				0.4781273983		0.6265788029		0.6265788029		0.7492625369		0.4480519481		0.6426694693		0.671972986		0.6954769369		644.745112154		219.921362282		219.921362282		109.7246854437

		69		639.1115809511		189.1247821229		222.3435638206		112.1675250278				0.4744859101		0.6231567449		0.6231567449		0.7465099192		0.4444444444		0.6393099843		0.6687469995		0.6923762818		642.5799881757		219.7297149033		219.7297149033		109.8730777688

		70		636.8489424696		189.1334987961		222.2330967562		112.0157422655				0.4708994709		0.6197718631		0.6197718631		0.7437774524		0.4408945687		0.6359854394		0.6655518395		0.6893031514		640.3786989581		219.5184610043		219.5184610043		110.010187931

		71		634.5555410259		189.1233237883		222.1022470563		111.8606597061				0.4673668417		0.6164235548		0.6164235548		0.7410649161		0.4374009509		0.6326952923		0.6623870661		0.6862571807		638.1444141346		219.2887380241		219.2887380241		110.1365439299

		72		632.2342847624		189.0951900625		221.9521127969		111.7026768846				0.4638868206		0.6131112305		0.6131112305		0.738372093		0.4339622642		0.6294390118		0.659252248		0.6832380114		635.8801292605		219.0416309379		219.0416309379		110.2526522817

		73		629.8879203832		189.049991864		221.7837433883		111.5421680465				0.4604582409		0.6098343132		0.6098343132		0.735698769		0.4305772231		0.6262160778		0.6561469618		0.6802452913		633.588675157		218.7781746682		218.7781746682		110.358998896

		74		627.5190419026		188.9885863434		221.5981417273		111.3794836699				0.4570799707		0.6065922382		0.6065922382		0.733044733		0.427244582		0.6230259806		0.6530707923		0.6772786742		631.2727267275		218.4993563812		218.4993563812		110.4560499163

		75		625.1300988939		188.9117951067		221.39626625		111.2149518945				0.4537509104		0.6033844527		0.6033844527		0.7304097771		0.4239631336		0.619868221		0.6500233318		0.6743378202		628.9348112795		218.2061176733		218.2061176733		110.5442525248

		76		622.723404267		188.8204056982		221.1790328921		111.0488798643				0.4504699928		0.6002104156		0.6002104156		0.7277936963		0.4207317073		0.6167423096		0.6470041802		0.6714223952		626.5773163807		217.8993566538		217.8993566538		110.6240357142

		77		620.3011416065		188.715173019		220.9473169591		110.8815549893				0.4472361809		0.5970695971		0.5970695971		0.7251962884		0.4175491679		0.6136477672		0.644012945		0.6685320706		624.2024972774		217.5799299293		217.5799299293		110.6958110266

		78		617.8653720945		188.5968206832		220.7019549114		110.7132461307				0.4440484676		0.5939614784		0.5939614784		0.7226173542		0.4144144144		0.6105841238		0.6410492407		0.6656665238		621.8124839021		217.2486544936		217.2486544936		110.7599732623

		79		615.4180410458		188.4660423154		220.4437460698		110.5442047148				0.440905874		0.5908855515		0.5908855515		0.7200566974		0.4113263785		0.607550919		0.638112689		0.6628254375		619.4092874943		216.9063095288		216.9063095288		110.8169011584

		80		612.960984077		188.3235027921		220.1734542421		110.37466578				0.4378074491		0.5878413189		0.5878413189		0.7175141243		0.4082840237		0.6045477014		0.6352029184		0.6600084998		616.9948068562		216.5536381215		216.5536381215		110.8669580398

		81		610.495932932		188.1698394299		219.8918092776		110.2048489599				0.434752268		0.5848282932		0.5848282932		0.7149894441		0.4052863436		0.6015740285		0.6323195642		0.6572154041		614.570834267		216.1913488992		216.1913488992		110.9104924424

		82		608.024520986		188.0056631212		219.599508551		110.0349594088				0.4317394317		0.5818459969		0.5818459969		0.7124824684		0.4023323615		0.5986294665		0.6294622684		0.6544458491		612.1390610736		215.8201175889		215.8201175889		110.9478387116

		83		605.5482884443		187.8315594231		219.2972183797		109.8651886703				0.4287680661		0.5788939625		0.5788939625		0.7099930119		0.3994211288		0.5957135899		0.6266306793		0.6516995384		609.7010829783		215.4405885036		215.4405885036		110.9793175747

		84		603.0686872566		187.6480895978		218.9855753776		109.6957154943				0.4258373206		0.5759717314		0.5759717314		0.7075208914		0.3965517241		0.5928259816		0.6238244514		0.6489761805		607.2584050392		215.0533759601		215.0533759601		111.0052366908

		85		600.587085762		187.4557916096		218.6651877483		109.5267066057				0.422946368		0.5730788548		0.5730788548		0.7050659264		0.3937232525		0.5899662325		0.6210432457		0.646275489		604.812446402		214.6590656297		214.6590656297		111.0258911775

		86		598.1047730809		187.2551810792		218.3366365202		109.3583174259				0.4200944032		0.5702148926		0.5702148926		0.7026279391		0.3909348442		0.5871339414		0.6182867288		0.6435971819		602.3645447765		214.2582158276		214.2582158276		111.0415641155

		87		595.6229632686		187.0467521972		218.000476727		109.1906927521				0.417280643		0.5673794132		0.5673794132		0.700206754		0.388185654		0.5843287148		0.6155545736		0.6409409823		599.915960674		213.8513587414		213.8513587414		111.0525270331

		88		593.1427992446		186.8309785992		217.6572385356		109.0239673961				0.4145043247		0.5645719941		0.5645719941		0.6978021978		0.3854748603		0.5815501664		0.6128464584		0.6383066173		597.4678814185		213.4390016039		213.4390016039		111.0590403709

		89		590.6653565101		186.6083142034		217.3074283233		108.8582667842				0.4117647059		0.5617922206		0.5617922206		0.6954140999		0.3828016644		0.5787979177		0.6101620675		0.6356938191		595.0214249441		213.0216278116		213.0216278116		111.0613539261

		90		588.1916466661		186.3791940132		216.9515297079		108.6937075221				0.4090610637		0.5590396864		0.5590396864		0.693042292		0.3801652893		0.5760715968		0.6075010903		0.6331023237		592.5776433919		212.5996979917		212.5996979917		111.0597072807

		91		585.7226207435		186.1440348862		216.5900045322		108.5303979261				0.4063926941		0.5563139932		0.5563139932		0.6906866077		0.3775649795		0.5733708392		0.6048632219		0.6305318717		590.1375265163		212.1736510204		212.1736510204		111.0543302099

		92		583.259172356		185.90323627		216.2232938045		108.3684385223				0.4037589112		0.5536147501		0.5536147501		0.6883468835		0.375		0.570695287		0.6022481626		0.6279822078		587.7020049118		211.7439049943		211.7439049943		111.0454430757

		93		580.8021406854		185.6571809086		215.8518185979		108.2079225165				0.401159047		0.5509415741		0.5509415741		0.6860229575		0.3724696356		0.5680445889		0.5996556177		0.625453081		585.2719530711		211.3108581582		211.3108581582		111.0332572033

		94		578.3523133093		185.4062355175		215.4759809103		108.0489362362				0.3985924504		0.5482940894		0.5482940894		0.6837146703		0.3699731903		0.5654184004		0.5970852979		0.6229442439		582.8481922829		210.8748897895		210.8748897895		111.0179752426

		95		575.9104288797		185.1507514323		215.0961644863		107.8915595463				0.396058487		0.5456719273		0.5456719273		0.6814218645		0.3675099867		0.5628163829		0.5945369185		0.6204554535		580.4314933777		210.4363610438		210.4363610438		110.9997915147

		96		573.477179661		184.8910652291		214.712735603		107.7358662402				0.3935565382		0.5430747263		0.5430747263		0.679144385		0.3650793651		0.5602382043		0.5920101997		0.6179864704		578.022579332		209.9956157609		209.9956157609		110.9788923447

		97		571.0532139348		184.6274993198		214.3260438213		107.5819244074				0.3910860013		0.5405021317		0.5405021317		0.6768820786		0.3626806833		0.5576835385		0.5895048667		0.6155370591		575.6221277367		209.5529812353		209.5529812353		110.9554563804

		98		568.6391382795		184.3603625224		213.9364227052		107.4297967802				0.3886462882		0.5379537954		0.5379537954		0.6746347942		0.3603133159		0.5551520654		0.587020649		0.6131069878		573.2307731379		209.108768951		209.108768951		110.9296548991

		99		566.2355197313		184.0899506077		213.5441905084		107.2795410591				0.3862368258		0.5354293759		0.5354293759		0.6724023825		0.3579766537		0.5526434704		0.5845572807		0.6106960283		570.8491092571		208.6632752843		208.6632752843		110.9016521004

		100		563.8428878327		183.8165468238		213.1496508319		107.131210219				0.3838570548		0.5329285381		0.5329285381		0.6701846966		0.3556701031		0.5501574449		0.5821145006		0.6083039561		568.4776910969		208.2167821736		208.2167821736		110.8716053887

		101		561.4617365756		183.5404223985		212.753093253		106.984852798				0.3815064299		0.530450953		0.530450953		0.6679815911		0.3533930858		0.5476936856		0.5796920516		0.6059305501		566.1170369389		207.7695577605		207.7695577605		110.8396656436

		102		559.0925262438		183.2618370213		212.3547939262		106.8405131685				0.3791844187		0.527996298		0.527996298		0.6657929227		0.3511450382		0.5452518948		0.5772896809		0.6035755927		563.7676302393		207.3218570012		207.3218570012		110.8059774789

		103		556.735685161		182.9810393058		211.9550161592		106.6982317924				0.3768905021		0.5255642561		0.5255642561		0.66361855		0.3489254109		0.5428317798		0.5749071399		0.6012388695		561.4299214277		206.8739222508		206.8739222508		110.7706794921

		104		554.3916113486		182.6982672328		211.5540109627		106.5580454615				0.3746241732		0.5231545163		0.5231545163		0.6614583333		0.3467336683		0.5404330535		0.5725441841		0.5989201697		559.1043296139		206.425983822		206.425983822		110.7339045035

		105		552.0606740993		182.4137485754		211.1520175776		106.4199875238				0.3723849372		0.5207667732		0.5207667732		0.659312135		0.3445692884		0.5380554333		0.5702005731		0.5966192854		556.7912442085		205.9782605178		205.9782605178		110.6957797851

		106		549.7432154701		182.1277013071		210.7492639787		106.2840880957				0.3701723113		0.5184007269		0.5184007269		0.6571798189		0.3424317618		0.5356986421		0.5678760701		0.5943360122		554.491026461		205.5309601419		205.5309601419		110.6564272813

		107		547.4395516996		181.8403339927		210.3459673569		106.1503742629				0.367985824		0.5160560832		0.5160560832		0.6550612508		0.3403205919		0.5333624073		0.5655704425		0.5920701487		552.2040109201		205.0842799853		205.0842799853		110.6159638199

		108		545.1499745524		181.5518461639		209.9423345805		106.0188702685				0.3658250147		0.5137325529		0.5137325529		0.6529562982		0.3382352941		0.5310464611		0.5632834614		0.5898214964		549.9305068203		204.6384072915		204.6384072915		110.5745013151

		109		542.8747525966		181.2624286794		209.5385626374		105.8895976903				0.3636894337		0.5114298521		0.5114298521		0.6508648302		0.3361753959		0.5287505404		0.5610149013		0.58758986		547.6707993984		204.1935197017		204.1935197017		110.5321469624

		110		540.6141324161		180.9722640702		209.1348390569		105.7625756079				0.3615786419		0.5091477019		0.5091477019		0.6487867178		0.3341404358		0.5264743866		0.5587645407		0.5853750471		545.4251511444		203.74978568		203.74978568		110.4890034252

		111		538.3683397614		180.6815268713		208.7313423151		105.6378207597				0.35949221		0.5068858285		0.5068858285		0.6467218332		0.3321299639		0.5242177454		0.5565321614		0.5831768682		543.1938029885		203.307364919		203.307364919		110.4451690145

		112		536.137580643		180.3903839402		208.3282422215		105.5153476907				0.3574297189		0.5046439628		0.5046439628		0.6446700508		0.3301435407		0.5219803671		0.5543175487		0.5809951366		540.9769754299		202.8664087292		202.8664087292		110.4007378613

		113		533.9220423698		180.0989947618		207.9257002901		105.395168892				0.3553907587		0.5024218406		0.5024218406		0.642631246		0.3281807372		0.5197620059		0.5521204915		0.5788296683		538.7748696079		202.4270604097		202.4270604097		110.3558000818

		114		531.7218945352		179.8075117418		207.523870094		105.2772949311				0.3533749291		0.5002192021		0.5002192021		0.6406052963		0.3262411348		0.5175624207		0.5499407817		0.5766802822		536.5876683206		201.9894556035		201.9894556035		110.3104419366

		115		529.5372899539		179.5160804879		207.1228976054		105.1617345757				0.3513818387		0.4980357922		0.4980357922		0.6385920805		0.3243243243		0.5153813738		0.5477782147		0.5745467999		534.4155369915		201.5537226368		201.5537226368		110.2647459827

		116		527.3683655516		179.2248400803		206.7229215206		105.0484949095				0.3494111049		0.4958713603		0.4958713603		0.6365914787		0.3224299065		0.513218632		0.5456325891		0.5724290453		532.2586245894		201.1199828438		201.1199828438		110.2187912206

		117		525.2152432113		178.9339233304		206.3240735714		104.9375814413				0.3474623536		0.4937256599		0.4937256599		0.6346033729		0.3205574913		0.5110739657		0.5435037066		0.5703268454		530.1170645013		200.6883508766		200.6883508766		110.1726532344

		118		523.0780305758		178.6434570302		205.9264788236		104.828998208				0.3455352191		0.4915984489		0.4915984489		0.6326276463		0.3187066975		0.5089471494		0.5413913719		0.5682400293		527.990975363		200.2589350027		200.2589350027		110.1264043273

		119		520.9568218119		178.3535621909		205.5302559624		104.7227478706				0.3436293436		0.4894894895		0.4894894895		0.6306641837		0.3168771527		0.506837961		0.539295393		0.5661684287		525.8804618472		199.831837388		199.831837388		110.080113651

		120		518.8516983355		178.0643542729		205.1355175657		104.6188318062				0.3417443774		0.4873985476		0.4873985476		0.6287128713		0.3150684932		0.5047461824		0.5372155804		0.564111878		523.7856154137		199.4071543689		199.4071543689		110.0338473304

		121		516.7627295013		177.7759434056		204.7423703662		104.5172501926				0.3398799782		0.4853253934		0.4853253934		0.6267735965		0.3132803632		0.5026715988		0.535151748		0.5620702135		521.7065150222		198.9849767117		198.9849767117		109.9876685833

		122		514.689973258		177.4884345998		204.3509155021		104.4180020895				0.3380358112		0.4832698009		0.4832698009		0.6248462485		0.3115124153		0.5006139992		0.5331037122		0.5600432744		519.6432278092		198.5653898609		198.5653898609		109.9416378353

		123		512.6334767713		177.20192795		203.961248757		104.3210855139				0.3362115488		0.4812315479		0.4812315479		0.6229307174		0.3097643098		0.4985731757		0.5310712924		0.5580309019		517.5958097322		198.1484741766		198.1484741766		109.8958128299

		124		510.5932770156		176.9165188303		203.5734607907		104.2264975117				0.3344068706		0.4792104158		0.4792104158		0.6210268949		0.3080357143		0.4965489241		0.5290543107		0.5560329395		515.5643061816		197.7343051623		197.7343051623		109.8502487353

		125		508.5694013374		176.6322980817		203.1876373587		104.1342342247				0.3326214629		0.4772061899		0.4772061899		0.619134674		0.3063263041		0.4945410433		0.5270525918		0.554049233		513.5487525627		197.3229536815		197.3229536815		109.8049982451

		126		506.5618679898		176.3493521922		202.8038595238		104.0442909535				0.3308550186		0.4752186589		0.4752186589		0.617253949		0.3046357616		0.4925493355		0.5250659631		0.5520796303		511.5491748487		196.9144861663		196.9144861663		109.7601116772

		127		504.5706866411		176.0677634696		202.4222038582		103.956662217				0.3291072372		0.4732476151		0.4732476151		0.6153846154		0.3029637761		0.4905736061		0.5230942546		0.5501239816		509.5655901068		196.508964816		196.508964816		109.7156370672

		128		502.5958588587		175.7876102081		202.042742637		103.8713418086				0.3273778245		0.4712928542		0.4712928542		0.61352657		0.3013100437		0.4886136636		0.5211372989		0.5481821391		507.5980069979		196.1064477876		196.1064477876		109.6716202587

		129		500.6373785681		175.5089668476		201.6655440241		103.7883228479				0.3256664924		0.4693541752		0.4693541752		0.611679711		0.2996742671		0.4866693195		0.519194931		0.5462539571		505.6464262523		195.7069893779		195.7069893779		109.6281049905

		130		498.6952324906		175.2319041272		201.2906722496		103.707597831				0.3239729589		0.4674313806		0.4674313806		0.6098439376		0.2980561555		0.4847403884		0.5172669885		0.544339292		503.7108411209		195.3106401976		195.3106401976		109.5851329793

		131		496.769400558		174.9564892327		200.9181877803		103.6291586761				0.3222969477		0.4655242758		0.4655242758		0.6080191502		0.2964554243		0.4828266877		0.5153533111		0.5424380021		501.7912378057		194.9174473385		194.9174473385		109.5427440002

		132		494.8598563082		174.6827859378		200.5481474829		103.5529967679				0.3206381884		0.4636326696		0.4636326696		0.6062052506		0.2948717949		0.4809280378		0.5134537412		0.5405499478		499.8875958677		194.5274545325		194.5274545325		109.5009759635

		133		492.9665672605		174.410854741		200.1806047802		103.4791029982				0.3189964158		0.4617563739		0.4617563739		0.6044021416		0.2933049947		0.4790442617		0.5115681234		0.5386749913		497.9998886151		194.1407023048		194.1407023048		109.4598649886

		134		491.0894952724		174.1407529952		199.8156098009		103.4074678044				0.3173713704		0.4598952035		0.4598952035		0.6026097272		0.2917547569		0.4771751853		0.5096963044		0.5368129969		496.1280834732		193.7572281196		193.7572281196		109.4194454751

		135		489.2285968794		173.8725350346		199.4532095234		103.3380812062				0.3157627978		0.4580489763		0.4580489763		0.6008279125		0.2902208202		0.4753206374		0.5078381334		0.5349638305		494.2721423346		193.37706652		193.37706652		109.3797501709

		136		487.3838236172		173.6062522942		199.0934479128		103.2709328393				0.3141704488		0.456217513		0.456217513		0.5990566038		0.2887029289		0.4734804491		0.5059934617		0.5331273601		492.4320218933		193.0002492623		193.0002492623		109.3408102379

		137		485.5551223288		173.3419534271		198.7363660531		103.2060119877				0.3125940793		0.4544006372		0.4544006372		0.5972957084		0.2872008325		0.4716544543		0.5041621426		0.5313034554		490.6076739618		192.6268054434		192.6268054434		109.3026553151

		138		483.742435456		173.0796844148		198.3820022736		103.1433076135				0.3110334498		0.4525981753		0.4525981753		0.5955451348		0.2857142857		0.4698424894		0.5023440317		0.5294919877		488.7990457725		192.2567616237		192.2567616237		109.2653135788

		139		481.9457013166		172.8194886755		198.0303922695		103.0828083851				0.3094883259		0.4508099565		0.4508099565		0.5938047925		0.2842430484		0.4680443934		0.5005389867		0.5276928304		487.0060802646		191.8901419444		191.8901419444		109.2288118013

		140		480.1648543678		172.5614071663		197.6815692179		103.0245027043				0.3079584775		0.4490358127		0.4490358127		0.5920745921		0.2827868852		0.4662600076		0.4987468672		0.5259058584		485.2287163562		191.5269682396		191.5269682396		109.1931754064

		141		478.3998254567		172.3054784829		197.3355638893		102.9683787304				0.3064436793		0.4472755782		0.4472755782		0.5903544451		0.2813455657		0.4644891758		0.4969675348		0.5241309484		483.4668892032		191.1672601442		191.1672601442		109.1584285233

		142		476.6505420585		172.0517389543		196.9924047539		102.9144244043				0.3049437102		0.4455290902		0.4455290902		0.5886442642		0.2799188641		0.4627317442		0.4952008532		0.5223679785		481.7205304457		190.811035196		190.811035196		109.1245940384

		143		474.9169285024		171.8002227344		196.6521180833		102.8626274698				0.3034583536		0.4437961883		0.4437961883		0.586943963		0.278506559		0.4609875613		0.4934466879		0.5206168287		479.9895684417		190.4583089348		190.4583089348		109.0916936446

		144		473.1989061866		171.5509618903		196.3147280491		102.8129754947				0.301987397		0.4420767145		0.4420767145		0.5852534562		0.2771084337		0.4592564777		0.4917049065		0.5188773806		478.2739284889		190.1090949963		190.1090949963		109.0597478895

		145		471.4963937831		171.3039864865		195.9802568158		102.7654558898				0.3005306319		0.4403705133		0.4403705133		0.5835726594		0.2757242757		0.4575383464		0.4899753781		0.5171495171		476.5735330365		189.7634052023		189.7634052023		109.0287762208

		146		469.8093074311		171.0593246664		195.6487246314		102.7200559271				0.2990878541		0.4386774318		0.4386774318		0.5819014891		0.2743538767		0.4558330227		0.4882579741		0.5154331231		474.8883018853		189.4212496471		189.4212496471		108.9987970305

		147		468.1375609218		170.8170027305		195.3201499127		102.6767627566				0.2976588629		0.436997319		0.436997319		0.5802398629		0.2729970326		0.4541403639		0.4865525672		0.5137280847		473.2181523784		189.08263678		189.08263678		108.9698276975

		148		466.4810658733		170.5770452112		194.9945493285		102.6355634226				0.2962434617		0.4353300267		0.4353300267		0.5785876993		0.2716535433		0.4524602294		0.4848590324		0.5120342895		471.5629995821		188.7475734842		188.7475734842		108.9418846281

		149		464.8397318973		170.3394749457		194.6719378784		102.5964448782				0.2948414576		0.4336754086		0.4336754086		0.5769449177		0.2703232125		0.4507924806		0.4831772459		0.5103516267		469.9227564578		188.416065153		188.416065153		108.9149832951

		150		463.2134667568		170.1043131446		194.3523289686		102.5593939991				0.2934526613		0.4320333207		0.4320333207		0.5753114383		0.269005848		0.4491369813		0.4815070861		0.5086799869		468.2973340252		188.0881157616		188.0881157616		108.8891382758

		151		461.6021765162		169.8715794596		194.0357344847		102.5243975972				0.292076887		0.4304036213		0.4304036213		0.5736871824		0.2677012609		0.4474935968		0.4798484327		0.5070192622		466.6866415173		187.7637279369		187.7637279369		108.8643632874

		152		460.0057656838		169.6412920471		193.7221648608		102.4914424324				0.2907139524		0.4287861706		0.4287861706		0.5720720721		0.2664092664		0.4458621947		0.4782011672		0.5053693459		465.0905865275		187.4429030235		187.4429030235		108.8406712228

		153		458.4241373469		169.41346763		193.4116291471		102.4605152241				0.2893636786		0.4271808311		0.4271808311		0.5704660303		0.265129683		0.4442426444		0.4765651728		0.503730133		463.5090751492		187.1256411473		187.1256411473		108.818074183

		154		456.8571933003		169.1881215573		193.104135073		102.4316026618				0.28802589		0.4255874674		0.4255874674		0.568868981		0.2638623327		0.4426348172		0.4749403341		0.5021015196		461.9420121082		186.8119412766		186.8119412766		108.79658351

		155		455.3048341678		168.9652678613		192.799689109		102.4046914153				0.2867004142		0.4240059457		0.4240059457		0.5672808487		0.2626070409		0.4410385864		0.4733265375		0.5004834032		460.3893008884		186.5018012796		186.5018012796		108.7762098173

		156		453.7669595179		168.7449193119		192.498296525		102.3797681437				0.285387082		0.4224361348		0.4224361348		0.565701559		0.2613636364		0.4394538268		0.4717236708		0.4988756826		458.8508438513		186.1952179806		186.1952179806		108.7569630196

		157		452.2434679734		168.52708747		192.1999614469		102.3568195041				0.2840857273		0.4208779048		0.4208779048		0.5641310383		0.260131951		0.4378804153		0.4701316234		0.4972782581		457.3265423487		185.8921872131		185.8921872131		108.7388523615

		158		450.734257315		168.311782738		191.9046869104		102.3358321601				0.282796187		0.4193311283		0.4193311283		0.5625692137		0.2589118199		0.4363182305		0.4685502859		0.495691031		455.8162968303		185.5927038707		185.5927038707		108.7218864446

		159		449.2392245803		168.0990144085		191.6124749127		102.3167927886				0.2815183009		0.4177956792		0.4177956792		0.5610160133		0.2577030812		0.4347671525		0.4669795508		0.4941139039		454.3200069449		185.2967619557		185.2967619557		108.7060732544

		160		447.7582661567		167.8887907116		191.3233264622		102.2996880878				0.2802519118		0.4162714338		0.4162714338		0.5594713656		0.2565055762		0.4332270634		0.4654193117		0.4925467808		452.8375716372		185.0043546264		185.0043546264		108.6914201852

		161		446.29127787		167.6811188594		191.0372416258		102.2845047825				0.2789968652		0.4147582697		0.4147582697		0.5579352004		0.2553191489		0.4316978468		0.4638694639		0.4909895669		451.3688892386		184.715474241		184.715474241		108.6779340646

		162		444.8381550684		167.4760050902		190.7542195744		102.2712296315				0.2777530094		0.4132560666		0.4132560666		0.556407448		0.2541436464		0.430179388		0.4623299038		0.4894421683		449.9138575541		184.4301124007		184.4301124007		108.6656211771

		163		443.3987927016		167.2734547095		190.4742586267		102.2598494321				0.2765201953		0.4117647059		0.4117647059		0.5548880393		0.2529789184		0.4286715738		0.4608005293		0.4879044926		448.4723739435		184.1482599905		184.1482599905		108.6544872864

		164		441.9730853959		167.0734721305		190.1973562908		102.250351026				0.2752982766		0.4102840705		0.4102840705		0.5533769063		0.2518248175		0.4271742927		0.4592812397		0.4863764485		447.0443353994		183.8699072186		183.8699072186		108.644537657

		165		440.5609275255		166.8760609129		189.9235093042		102.2427213038				0.2740871095		0.4088140451		0.4088140451		0.5518739815		0.2506811989		0.4256874347		0.4577719356		0.4848579457		445.6296386205		183.5950436532		183.5950436532		108.6357770755

		166		439.1622132797		166.6812237994		189.6527136724		102.2369472098				0.2728865528		0.4073545162		0.4073545162		0.5503791983		0.2495479204		0.4242108914		0.4562725188		0.4833488951		444.2281800802		183.3236582588		183.3236582588		108.6282098699

		167		437.7768367261		166.4889627517		189.3849647056		102.2330157458				0.2716964675		0.4059053718		0.4059053718		0.5488924905		0.2484248425		0.4227445558		0.4547828926		0.4818492088		442.8398560931		183.0557394301		183.0557394301		108.6218399294

		168		436.4046918713		166.2992789852		189.1202570534		102.230913975				0.2705167173		0.4044665012		0.4044665012		0.5474137931		0.247311828		0.4212883224		0.4533029613		0.4803587999		441.4645628762		182.7912750249		182.7912750249		108.6166707228

		169		435.045672717		166.1121730012		188.8585847394		102.2306290258				0.2693471682		0.4030377958		0.4030377958		0.5459430414		0.2462087422		0.4198420872		0.4518326306		0.4788775825		440.1021966075		182.5302523956		182.5302523956		108.612705316

		170		433.6996733143		165.9276446192		188.5999411929		102.2321480947				0.2681876883		0.4016191482		0.4016191482		0.5444801715		0.2451154529		0.4184057475		0.4503718073		0.4774054719		438.7526534817		182.2726584186		182.2726584186		108.6099463894

		171		432.3665878136		165.7456930073		188.34431928		102.2354584492				0.2670381483		0.4002104525		0.4002104525		0.5430251203		0.2440318302		0.4169792022		0.4489203996		0.4759423843		437.4158297616		182.0184795234		182.0184795234		108.6083962541

		172		431.0463105129		165.5663167114		188.0917113335		102.2405474312				0.2658984208		0.3988116043		0.3988116043		0.5415778252		0.2429577465		0.4155623513		0.4474783167		0.4744882371		436.0916218279		181.7677017199		181.7677017199		108.6080568679

		173		429.7387359024		165.3895136834		187.8421091809		102.2474024584				0.2647683808		0.3974225009		0.3974225009		0.5401382243		0.2418930762		0.4141550965		0.4460454691		0.4730429485		434.7799262249		181.5203106243		181.5203106243		108.6089298505

		174		428.4437587069		165.2152813086		187.5955041718		102.2560110275				0.2636479052		0.3960430406		0.3960430406		0.5387062566		0.2408376963		0.4127573405		0.4446217683		0.4716064379		433.4806397046		181.2762914844		181.2762914844		108.6110164978

		175		427.1612739258		165.0436164312		187.3518872043		102.2663607159				0.2625368732		0.3946731235		0.3946731235		0.5372818614		0.2397914857		0.4113689876		0.4432071269		0.4701786255		432.1936592678		181.0356292034		181.0356292034		108.6143177962

		176		425.8911768708		164.8745153801		187.1112487495		102.2784391835				0.2614351658		0.3933126508		0.3933126508		0.5358649789		0.2387543253		0.409989943		0.4418014589		0.4687594325		430.9188822022		180.7983083626		180.7983083626		108.6188344361

		177		424.6333632006		164.7079739924		186.8735788753		102.2922341745				0.2603426661		0.3919615252		0.3919615252		0.5344555497		0.2377260982		0.4086201136		0.4404046791		0.4673487812		429.6562061193		180.5643132436		180.5643132436		108.6245668248

		178		423.3877289548		164.5439876367		186.6388672698		102.3077335188				0.2592592593		0.3906196508		0.3906196508		0.5330535152		0.2367066895		0.4072594073		0.4390167034		0.4659465947		428.4055289881		180.3336278487		180.3336278487		108.6315150989

		179		422.1541705843		164.3825512357		186.4071032631		102.3249251334				0.2581848322		0.3892869328		0.3892869328		0.5316588174		0.2356959863		0.4059077332		0.4376374489		0.4645527969		427.1667491673		180.1062359214		180.1062359214		108.6396791363

		180		420.9325849808		164.2236592872		186.1782758477		102.3437970238				0.2571192736		0.3879632778		0.3879632778		0.5302713987		0.2346938776		0.4045650017		0.4362668337		0.4631673129		425.9397654354		179.8821209647		179.8821209647		108.6490585678

		181		419.7228695041		164.0673058848		185.9523736994		102.3643372846				0.2560624743		0.3866485937		0.3866485937		0.5288912025		0.233700254		0.4032311243		0.4349047768		0.4617900684		424.7244770184		179.6612662601		179.6612662601		108.6596527882

		182		418.5249220075		163.9134847379		185.7293851959		102.3865341009				0.2550143266		0.3853427896		0.3853427896		0.5275181724		0.2327150084		0.4019060138		0.4335511983		0.4604209902		423.5207836166		179.4436548842		179.4436548842		108.6714609668

		183		417.3386408617		163.7621891902		185.5092984356		102.4103757487				0.2539747248		0.3840457758		0.3840457758		0.5261522527		0.2317380353		0.400589584		0.4322060192		0.4590600059		422.3285854285		179.2292697259		179.2292697259		108.6844820578

		184		416.1639249773		163.6134122387		185.2921012549		102.435850596				0.2529435648		0.3827574639		0.3827574639		0.5247933884		0.2307692308		0.3992817499		0.4308691618		0.4577070439		421.1477831745		179.0180935019		179.0180935019		108.6987148099

		185		415.0006738249		163.4671465507		185.0777812454		102.4629471029				0.251920744		0.3814777666		0.3814777666		0.523441525		0.2298084929		0.3979824276		0.4295405489		0.4563620335		419.9782781175		178.8101087716		178.8101087716		108.7141577759

		186		413.8487874551		163.3233844809		184.8663257696		102.4916538226				0.2509061619		0.3802065978		0.3802065978		0.5220966084		0.2288557214		0.3966915342		0.4282201045		0.4550249048		418.8199720832		178.6052979522		178.6052979522		108.730809322

		187		412.7081665163		163.1821180874		184.6577219767		102.5219594011				0.2498997192		0.3789438725		0.3789438725		0.5207585853		0.2279108175		0.395408988		0.4269077536		0.4536955887		417.6727674785		178.4036433317		178.4036433317		108.7486676359

		188		411.5787122708		163.0433391476		184.4519568172		102.5538525783				0.2489013184		0.3776895068		0.3776895068		0.5194274029		0.2269736842		0.3941347083		0.4256034219		0.4523740169		416.5365673084		178.2051270825		178.2051270825		108.767730736



This is Luffness data and fits for the model which includes generalising parameters s and g

cv Morag and Sante are classified as g[2] rather than g[1] as in Model Verification spreadsheet . .

Compares the model based on 'c' with model based on s*g

This is applying the estimates for the parameters to the data and comparing with the 'original' model how the estimates perform

These do not look too bad - the worst being Glenna. However, the Genstat output with confidence intervals for Glenna allows for such a shape!
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Sante

Sante S

0

0

12.2081303193

12.7814198942

23.8126433859

24.8944787445

34.8425796694

36.3734156479

45.3255215041

47.2506151816

55.2876709864

57.5567158932

64.7539234134

67.3207118903

73.7479365387

76.5700480068

82.2921959001

85.3307089887

90.4080764579

93.6273031079

98.1159007692

101.4831405818

105.4349939047

108.9203071513

112.3837353061

115.9597331401

118.9796077636

122.6212582974

125.2392436885

128.9236927034

131.1784688374

134.8848739972

136.8123436408

140.5217211674

142.1552022753

145.8502851291

147.2206896111

150.8857962963

152.021796159

155.6427093413

156.5708911321

160.1347453229

160.879753731

164.3749313491

164.9596027549

168.3756379319

168.821124633

172.1486141776

172.4744999674

175.7050209498

175.9294286715

179.0554621296

179.1951537827

182.2100140927

182.280484024

185.1782535109

185.1938151848

187.9692835826

187.9431503871

190.5917587868

190.5361192975

193.0539082504

192.9799963452

195.3635578136

195.2817179994

197.5281508686

197.447899158

199.5547680487

199.4848486967

201.4501458327

201.3985842238

203.2206941306

203.1948460835

204.8725129105

204.8791106489

206.4114079218

206.4566029431

207.8429055685

207.932308623

209.172266981

209.3109853621

210.4045013336

210.5971736625

211.54437845

211.7952071272

212.5964407388

212.9092222209

213.5650144957

213.9431675468

214.4542206098

214.9008126645

215.2679847064

215.7857564722

216.0100467588

216.601435178

216.6839701984

217.351129879

217.2931505517

218.0379737712

217.8408236287

218.6649590072

218.3300732906

219.2349432207

218.7638388164

219.7506557347

219.1449218932

220.2147034706

219.4759932489

220.6295765709

219.7595989484

220.9976537534

219.9981663697

221.3212074076

220.1940098785

221.6024084477

220.3493362173

221.8433309351

220.4662496235

222.04595648

220.5467566922

222.2121784348

220.592770996

222.3438058897

220.6061174756

222.4425674787

220.5885366127

222.5101150072

220.5416883974

222.5480269099

220.4671560992

222.5578115454

220.3664498546

222.5409103381

220.2410100775

222.4987007733

220.0922107046

222.4324992532

219.921362282

222.3435638206

219.7297149033

222.2330967562

219.5184610043

222.1022470563

219.2887380241

221.9521127969

219.0416309379

221.7837433883

218.7781746682

221.5981417273

218.4993563812

221.39626625

218.2061176733

221.1790328921

217.8993566538

220.9473169591

217.5799299293

220.7019549114

217.2486544936

220.4437460698

216.9063095288

220.1734542421

216.5536381215

219.8918092776

216.1913488992

219.599508551

215.8201175889

219.2972183797

215.4405885036

218.9855753776

215.0533759601

218.6651877483

214.6590656297

218.3366365202

214.2582158276

218.000476727

213.8513587414

217.6572385356

213.4390016039

217.3074283233

213.0216278116

216.9515297079

212.5996979917

216.5900045322

212.1736510204

216.2232938045

211.7439049943

215.8518185979

211.3108581582

215.4759809103

210.8748897895

215.0961644863

210.4363610438

214.712735603

209.9956157609

214.3260438213

209.5529812353

213.9364227052

209.108768951

213.5441905084

208.6632752843

213.1496508319

208.2167821736

212.753093253

207.7695577605

212.3547939262

207.3218570012

211.9550161592

206.8739222508

211.5540109627

206.425983822

211.1520175776

205.9782605178

210.7492639787

205.5309601419

210.3459673569

205.0842799853

209.9423345805

204.6384072915

209.5385626374

204.1935197017

209.1348390569

203.74978568

208.7313423151

203.307364919

208.3282422215

202.8664087292

207.9257002901

202.4270604097

207.523870094

201.9894556035

207.1228976054

201.5537226368

206.7229215206

201.1199828438

206.3240735714

200.6883508766

205.9264788236

200.2589350027

205.5302559624

199.831837388

205.1355175657

199.4071543689

204.7423703662

198.9849767117

204.3509155021

198.5653898609

203.961248757

198.1484741766

203.5734607907

197.7343051623

203.1876373587

197.3229536815

202.8038595238

196.9144861663

202.4222038582

196.508964816

202.042742637

196.1064477876

201.6655440241

195.7069893779

201.2906722496

195.3106401976

200.9181877803

194.9174473385

200.5481474829

194.5274545325

200.1806047802

194.1407023048

199.8156098009

193.7572281196

199.4532095234

193.37706652

199.0934479128

193.0002492623

198.7363660531

192.6268054434

198.3820022736

192.2567616237

198.0303922695

191.8901419444

197.6815692179

191.5269682396

197.3355638893

191.1672601442

196.9924047539

190.811035196

196.6521180833

190.4583089348

196.3147280491

190.1090949963

195.9802568158

189.7634052023

195.6487246314

189.4212496471

195.3201499127

189.08263678

194.9945493285

188.7475734842

194.6719378784

188.416065153

194.3523289686

188.0881157616

194.0357344847

187.7637279369

193.7221648608

187.4429030235

193.4116291471

187.1256411473

193.104135073

186.8119412766

192.799689109

186.5018012796

192.498296525

186.1952179806

192.1999614469

185.8921872131

191.9046869104

185.5927038707

191.6124749127

185.2967619557

191.3233264622

185.0043546264

191.0372416258

184.715474241

190.7542195744

184.4301124007

190.4742586267

184.1482599905

190.1973562908

183.8699072186

189.9235093042

183.5950436532

189.6527136724

183.3236582588

189.3849647056

183.0557394301

189.1202570534

182.7912750249

188.8585847394

182.5302523956

188.5999411929

182.2726584186

188.34431928

182.0184795234

188.0917113335

181.7677017199

187.8421091809

181.5203106243

187.5955041718

181.2762914844

187.3518872043

181.0356292034

187.1112487495

180.7983083626

186.8735788753

180.5643132436

186.6388672698

180.3336278487

186.4071032631

180.1062359214

186.1782758477

179.8821209647

185.9523736994

179.6612662601

185.7293851959

179.4436548842

185.5092984356

179.2292697259

185.2921012549

179.0180935019

185.0777812454

178.8101087716

184.8663257696

178.6052979522

184.6577219767

178.4036433317

184.4519568172

178.2051270825
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Glenna

GlennaS

0

0

8.1957164173

5.1942164427

15.8493311802

10.1615864642

22.9957268482

14.9118566688

29.6674968856

19.4543441857

35.8951007803

23.7979563912

41.7070082651

27.9512096827

47.1298334367

31.92224735

52.1884595073

35.7188565935

56.9061548688

39.3484847278

61.3046810978

42.8182546144

65.4043934818

46.1349793617

69.224334604

49.3051763276

72.7823214853

52.3350804602

76.0950267417

55.2306570098

79.1780541842

57.997613643

82.0460092565

60.641411987

84.7125646745

63.167278635

87.1905216066

65.5802156369

89.4918667098

67.8850105003

91.6278253105

70.0862457281

93.6089110013

72.1883079123

95.4449719034

74.1953964079

97.1452338258

76.1115316056

98.7183405385

77.940562824

100.1723913569

79.6861758384

101.5149762254

81.3519000648

102.7532084709

82.9411154149

103.8937553864

84.4570588381

104.942866793

85.9028305655

105.9064017196

87.2814000698

106.789853327

88.5956117551

107.5983721956

89.8481903889

108.3367880901

91.0417462888

109.0096303

92.1787802753

109.621146656

93.2616884015

110.1753213087

94.2927664715

110.6758913536

95.2742143549

111.1263623797

96.2081401092

111.5300230128

97.0965639188

111.8899585223

97.9414218568

112.2090635509

98.7445694817

112.4900540281

99.5077852732

112.7354783198

100.2327739161

112.9477276648

100.9211694394

113.1290459459

101.5745382171

113.2815388377

102.1943818362

113.4071823742

102.7821398394

113.5078309713

103.3391923471

113.5852249431

103.8668625651

113.6409975415

104.3664191823

113.6766815534

104.8390786638

113.6937154812

105.2860074448

113.6934493356

105.7083240284

113.6771500654

106.1071009931

113.6460066463

106.483366913

113.6011348526

106.8381081948

113.5435817312

107.1722708364

113.4743297958

107.4867621088

113.3943009622

107.7824521662

113.3043602377

108.0601755872

113.2053191831

108.3207328494

113.0979391596

108.5648917413

112.9829343762

108.7933887139

112.8609747483

109.0069301746

112.7326885811

109.2061937262

112.5986650875

109.3918293529

112.4594567519

109.5644605564

112.3155815493

109.7246854437

112.1675250278

109.8730777688

112.0157422655

110.010187931

111.8606597061

110.1365439299

111.7026768846

110.2526522817

111.5421680465

110.358998896

111.3794836699

110.4560499163

111.2149518945

110.5442525248

111.0488798643

110.6240357142

110.8815549893

110.6958110266

110.7132461307

110.7599732623

110.5442047148

110.8169011584

110.37466578

110.8669580398

110.2048489599

110.9104924424

110.0349594088

110.9478387116

109.8651886703

110.9793175747

109.6957154943

111.0052366908

109.5267066057

111.0258911775

109.3583174259

111.0415641155

109.1906927521

111.0525270331

109.0239673961

111.0590403709

108.8582667842

111.0613539261

108.6937075221

111.0597072807

108.5303979261

111.0543302099

108.3684385223

111.0454430757

108.2079225165

111.0332572033

108.0489362362

111.0179752426

107.8915595463

110.9997915147

107.7358662402

110.9788923447

107.5819244074

110.9554563804

107.4297967802

110.9296548991

107.2795410591

110.9016521004

107.131210219

110.8716053887

106.984852798

110.8396656436

106.8405131685

110.8059774789

106.6982317924

110.7706794921

106.5580454615

110.7339045035

106.4199875238

110.6957797851

106.2840880957

110.6564272813

106.1503742629

110.6159638199

106.0188702685

110.5745013151

105.8895976903

110.5321469624

105.7625756079

110.4890034252

105.6378207597

110.4451690145

105.5153476907

110.4007378613

105.395168892

110.3558000818

105.2772949311

110.3104419366

105.1617345757

110.2647459827

105.0484949095

110.2187912206

104.9375814413

110.1726532344

104.828998208

110.1264043273

104.7227478706

110.080113651

104.6188318062

110.0338473304

104.5172501926

109.9876685833

104.4180020895

109.9416378353

104.3210855139

109.8958128299

104.2264975117

109.8502487353

104.1342342247

109.8049982451

104.0442909535

109.7601116772

103.956662217

109.7156370672

103.8713418086

109.6716202587

103.7883228479

109.6281049905

103.707597831

109.5851329793

103.6291586761

109.5427440002

103.5529967679

109.5009759635

103.4791029982

109.4598649886

103.4074678044

109.4194454751

103.3380812062

109.3797501709

103.2709328393

109.3408102379

103.2060119877

109.3026553151

103.1433076135

109.2653135788

103.0828083851

109.2288118013

103.0245027043

109.1931754064

102.9683787304

109.1584285233

102.9144244043

109.1245940384

102.8626274698

109.0916936446

102.8129754947

109.0597478895

102.7654558898

109.0287762208

102.7200559271

108.9987970305

102.6767627566

108.9698276975

102.6355634226

108.9418846281

102.5964448782

108.9149832951

102.5593939991

108.8891382758

102.5243975972

108.8643632874

102.4914424324

108.8406712228

102.4605152241

108.818074183

102.4316026618

108.79658351

102.4046914153

108.7762098173

102.3797681437

108.7569630196

102.3568195041

108.7388523615

102.3358321601

108.7218864446

102.3167927886

108.7060732544

102.2996880878

108.6914201852

102.2845047825

108.6779340646

102.2712296315

108.6656211771

102.2598494321

108.6544872864

102.250351026

108.644537657

102.2427213038

108.6357770755

102.2369472098

108.6282098699

102.2330157458

108.6218399294

102.230913975

108.6166707228

102.2306290258

108.612705316

102.2321480947

108.6099463894

102.2354584492

108.6083962541

102.2405474312

108.6080568679

102.2474024584

108.6089298505

102.2560110275

108.6110164978

102.2663607159

108.6143177962

102.2784391835

108.6188344361

102.2922341745

108.6245668248

102.3077335188

108.6315150989

102.3249251334

108.6396791363

102.3437970238

108.6490585678

102.3643372846

108.6596527882

102.3865341009

108.6714609668

102.4103757487

108.6844820578

102.435850596

108.6987148099

102.4629471029

108.7141577759

102.4916538226

108.730809322

102.5219594011

108.7486676359

102.5538525783

108.767730736



		api Piper		enp		pf[1]				api Sante		enp		pf[3]				api Piper		enp		enp		enp		enp		api Piper

		13.76		462.4		389				13.76		123.1		167.5				13.76		462.4		100.5		123.1		76.3		13.76

		18.51		540.8		916				18.51		149.1		231				18.51		540.8		122.2		149.1		89		18.51

		19.47		553.3		934.5				19.47		153.6		129				19.47		553.3		126		153.6		91.1		19.47

		19.7		556.2		557.3				19.7		154.6		230				19.7		556.2		126.9		154.6		91.6		19.7

		20.09		560.9		212				20.09		156.3		67.6				20.09		560.9		128.3		156.3		92.3		20.09

		20.51		565.9		724				20.51		158.2		185				20.51		565.9		129.9		158.2		93.1		20.51

		20.62		567.2		836				20.62		158.7		326				20.62		567.2		130.3		158.7		93.3		20.62

		20.96		571		615.5				20.96		160.1		84.5				20.96		571		131.5		160.1		94		20.96

		21.87		580.9		295				21.87		163.9		92				21.87		580.9		134.7		163.9		95.6		21.87

		26.17		618.4		219.5				26.17		179.3		130.5				26.17		618.4		147.9		179.3		101.8		26.17

		26.25		619		519.5				26.25		179.6		165.3				26.25		619		148.1		179.6		101.9		26.25

		28.56		633.8		350				28.56		186.4		157.5				28.56		633.8		154.1		186.4		104.4		28.56

		28.91		635.8		1008				28.91		187.4		323.5				28.91		635.8		154.9		187.4		104.7		28.91

		30.34		643.1		522				30.34		191.2		237				30.34		643.1		158.2		191.2		106		30.34

		30.5		643.9		688				30.5		191.6		86.5				30.5		643.9		158.5		191.6		106.1		30.5

		32.73		653.2		648.5				32.73		196.8		102				32.73		653.2		163.1		196.8		107.8		32.73

		37.91		667		811				37.91		206.4		101				37.91		667		171.7		206.4		110.5		37.91

		39.7		669.6		351				39.7		209.1		223				39.7		669.6		174.2		209.1		111.1		39.7

		40		670		658				40		209.5		198.5				40		670		174.5		209.5		111.2		40

		47.99		671.7		795				47.99		217.9		144				47.99		671.7		182.4		217.9		112.6		47.99

		56.02		662.8		862				56.02		222.2		208				56.02		662.8		186.9		222.2		112.7		56.02

		58.92		657.9		546				58.92		223		311				58.92		657.9		187.8		223		112.5		58.92

		59.11		657.6		756				59.11		223		111.5				59.11		657.6		187.9		223		112.5		59.11

		61.16		653.7		600.3				61.16		223.3		205				61.16		653.7		188.4		223.3		112.4		61.16

		68.04		639		180.3				68.04		223.6		188.5				68.04		639		189.2		223.6		111.6		68.04

		80.49		608.7		627				80.49		221.3		241				80.49		608.7		188.4		221.3		109.9		80.49

		94.35		574		691.6				94.35		216.6		198.7				94.35		574		185.5		216.6		108		94.35

		96.98		567.5		464				96.98		215.6		279				96.98		567.5		184.9		215.6		107.7		96.98

		104.96		548.5		375.3				104.96		212.3		319				104.96		548.5		182.7		212.3		106.7		104.96

		161.55		442.3		784				161.55		191.3		203.5				161.55		442.3		167.7		191.3		103.3		161.55

		api Morag		enp		pf[2]				api		enp		pf[4]

		13.76		100.5		81				13.76		76.3		25.6

		18.51		122.2		168				18.51		89		101.5

		19.47		126		147.5				19.47		91.1		64

		19.7		126.9		143.5				19.7		91.6		104.5

		20.09		128.3		49.3				20.09		92.3		46.5

		20.51		129.9		152				20.51		93.1		213.3

		20.62		130.3		244				20.62		93.3		120.5

		20.96		131.5		180				20.96		94		91.5

		21.87		134.7		44.5				21.87		95.6		98.5

		26.17		147.9		40				26.17		101.8		37

		26.25		148.1		126.5				26.25		101.9		91.5

		28.56		154.1		93				28.56		104.4		158.5

		28.91		154.9		179.5				28.91		104.7		106.5

		30.34		158.2		174.5				30.34		106		70.5

		30.5		158.5		186				30.5		106.1		147

		32.73		163.1		117				32.73		107.8		167.7

		37.91		171.7		297				37.91		110.5		147.5

		39.7		174.2		181				39.7		111.1		139.5

		40		174.5		220				40		111.2		48.3

		47.99		182.4		231				47.99		112.6		51

		56.02		186.9		173.5				56.02		112.7		40

		58.92		187.8		207				58.92		112.5		70.5

		59.11		187.9		104.3				59.11		112.5		93.5

		61.16		188.4		96.5				61.16		112.4		141.5

		68.04		189.2		138.3				68.04		111.6		101.5

		80.49		188.4		209				80.49		109.9		39.5

		94.35		185.5		110.3				94.35		108		145

		96.98		184.9		223				96.98		107.7		147

		104.96		182.7		213				104.96		106.7		112

		161.55		167.7		227				161.55		103.3		183



September 6th - Luffness Morag and Sante in g[2]



		13.76		13.76

		18.51		18.51

		19.47		19.47

		19.7		19.7

		20.09		20.09

		20.51		20.51

		20.62		20.62

		20.96		20.96

		21.87		21.87

		26.17		26.17

		26.25		26.25

		28.56		28.56

		28.91		28.91

		30.34		30.34

		30.5		30.5

		32.73		32.73

		37.91		37.91

		39.7		39.7

		40		40

		47.99		47.99

		56.02		56.02

		58.92		58.92

		59.11		59.11

		61.16		61.16

		68.04		68.04

		80.49		80.49

		94.35		94.35

		96.98		96.98

		104.96		104.96

		161.55		161.55



enp

pf[1]

Nocton Piper

462.4

389

540.8

916

553.3

934.5

556.2

557.3

560.9

212

565.9

724

567.2

836

571

615.5

580.9

295

618.4

219.5

619

519.5

633.8

350

635.8

1008

643.1

522

643.9

688

653.2

648.5

667

811

669.6

351

670

658

671.7

795

662.8

862

657.9

546

657.6

756

653.7

600.3

639

180.3

608.7

627

574

691.6

567.5

464

548.5

375.3

442.3

784



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



enp

pf[2]

Nocton Morag

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



enp

pf[3]

Nocton Sante

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



enp

pf[4]

Nocton Glenna

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



enp

enp

enp

enp

api Piper

Nocton

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




_1049105545.xls
Chart1

		2		2		2		2

		2		2		2		2

		2.7		2.7		2.7		2.7

		3.1		3.1		3.1		3.1

		3.1		3.1		3.1		3.1

		3.25		3.25		3.25		3.25

		3.75		3.75		3.75		3.75

		4.5		4.5		4.5		4.5

		7.2		7.2		7.2		7.2

		12.4		12.4		12.4		12.4

		17.8		17.8		17.8		17.8

		18		18		18		18

		26.33		26.33		26.33		26.33

		26.59		26.59		26.59		26.59

		27.8		27.8		27.8		27.8

		28.69		28.69		28.69		28.69

		31.8		31.8		31.8		31.8

		31.9		31.9		31.9		31.9

		33.7		33.7		33.7		33.7

		33.7		33.7		33.7		33.7

		36.14		36.14		36.14		36.14

		37.42		37.42		37.42		37.42

		38.83		38.83		38.83		38.83

		41.51		41.51		41.51		41.51

		43.1		43.1		43.1		43.1

		45.12		45.12		45.12		45.12

		45.18		45.18		45.18		45.18

		45.23		45.23		45.23		45.23

		45.9		45.9		45.9		45.9

		46.31		46.31		46.31		46.31

		48.5		48.5		48.5		48.5

		49.91		49.91		49.91		49.91

		51.85		51.85		51.85		51.85

		54.16		54.16		54.16		54.16

		55.18		55.18		55.18		55.18

		56.28		56.28		56.28		56.28

		77.95		77.95		77.95		77.95

		81.07		81.07		81.07		81.07

		85.8		85.8		85.8		85.8

		86.2		86.2		86.2		86.2

		97.67		97.67		97.67		97.67

		99.89		99.89		99.89		99.89

		128.13		128.13		128.13		128.13

		165		165		165		165

		173.19		173.19		173.19		173.19



clone 12243

Maris Piper

Piper Dat

Piper Fit

12243 dat

12243 Fit

Pre Planting Population (eggs/g soil)

Yield (kg/plot)

28.6

26.62308

19.44

21.1152

29.12

26.62308

23.76

21.1152

22.88

25.63704

20.52

21.0728

28.08

25.0992

23.76

21.0516

26.78

25.0992

20.95

21.0516

22.88

24.91992

19.66

21.0516

26.52

24.29244

19.66

21.0304

26

23.42592

21.17

20.988

18.46

20.73672

21.38

20.882

20.02

16.97184

20.95

20.6488

12.22

14.28264

20.09

20.4156

9.62

14.193

20.4156

11.7

11.41416

21.17

20.0552

16.9

11.3544

17.28

20.0552

17.68

11.0556

19.44

20.0128

14.82

10.81656

22.68

19.9704

10.14

10.12932

21.6

19.8432

10.92

10.09944

17.5

19.8432

9.36

9.74088

16.63

19.7584

21.84

9.74088

19.01

19.7584

7.28

9.29268

19.87

19.6736

13.26

9.05364

19.6312

14.82

8.84448

17.71

19.5676

10.92

8.42616

19.44

19.4616

13

8.18712

20.09

19.398

15.34

7.9182

19.3344

3.38

7.9182

19.22

19.3344

16.64

7.9182

19.22

19.3132

5.72

7.82856

20.3

19.292

4.16

7.7688

19.87

19.2708

5.2

7.52976

19.87

19.2072

7.02

7.35048

19.66

19.1436

11.7

7.14132

17.93

19.08

8.32

6.90228

20.95

18.9952

9.62

6.81264

20.52

18.9528

11.44

6.723

18.79

18.9104

13.52

5.16924

17.06

18.1684

5.2

4.98996

18.0624

2.08

4.7808

15.98

17.8928

4.68

4.75092

19.87

17.8928

11.18

4.27284

19.22

17.5324

4.68

4.1832

15.34

17.4476

2.08

3.37644

17.06

16.6208

0.78

2.6892

14.9

15.6456

2.08

2.56968

17.28

15.4548



allLuffdatOUT

																								Pi		Piper Dat		Piper Pred		Piper Fit		12243 dat		12243 pred		12243 Fit

		SandL		Piper		2		28.6		63.85		1		0.891		52.674								2		28.6		0.891		26.62308		19.44		0.996		21.1152

		SandL		Piper		2		29.12		63.9		1		0.891		52.674								2		29.12		0.891		26.62308		23.76		0.996		21.1152

		SandL		Piper		2.7		22.88		98.2		1		0.858		67.448								2.7		22.88		0.858		25.63704		20.52		0.994		21.0728

		SandL		Piper		3.1		28.08		137.39		1		0.84		75.192								3.1		28.08		0.84		25.0992		23.76		0.993		21.0516

		SandL		Piper		3.1		26.78		86.95		1		0.84		75.192								3.1		26.78		0.84		25.0992		20.95		0.993		21.0516

		SandL		Piper		3.25		22.88		76.06		1		0.834		77.975								3.25		22.88		0.834		24.91992		19.66		0.993		21.0516

		SandL		Piper		3.75		26.52		86.21		1		0.813		86.801								3.75		26.52		0.813		24.29244		19.66		0.992		21.0304

		SandL		Piper		4.5		26		74.37		1		0.784		98.844								4.5		26		0.784		23.42592		21.17		0.99		20.988

		SandL		Piper		7.2		18.46		150.28		1		0.694		132.602								7.2		18.46		0.694		20.73672		21.38		0.985		20.882

		SandL		Piper		12.4		20.02		190.12		1		0.568		169.914								12.4		20.02		0.568		16.97184		20.95		0.974		20.6488

		SandL		Piper		17.8		12.22		146.87		1		0.478		187.633								17.8		12.22		0.478		14.28264		20.09		0.963		20.4156

		SandL		Piper		18		9.62		93.38		1		0.475		188.038								18		9.62		0.475		14.193				0.963		20.4156

		SandL		Piper		26.33		11.7		162.09		1		0.382		195.664								26.33		11.7		0.382		11.41416		21.17		0.946		20.0552

		SandL		Piper		26.59		16.9		202.12		1		0.38		195.694								26.59		16.9		0.38		11.3544		17.28		0.946		20.0552

		SandL		Piper		27.8		17.68		173.12		1		0.37		195.725								27.8		17.68		0.37		11.0556		19.44		0.944		20.0128

		SandL		Piper		28.69		14.82		165.13		1		0.362		195.642								28.69		14.82		0.362		10.81656		22.68		0.942		19.9704

		SandL		Piper		31.8		10.14		153.01		1		0.339		194.768								31.8		10.14		0.339		10.12932		21.6		0.936		19.8432

		SandL		Piper		31.9		10.92		173.56		1		0.338		194.727								31.9		10.92		0.338		10.09944		17.5		0.936		19.8432

		SandL		Piper		33.7		9.36		108.76		1		0.326		193.878								33.7		9.36		0.326		9.74088		16.63		0.932		19.7584

		SandL		Piper		33.7		21.84		177.08		1		0.326		193.878								33.7		21.84		0.326		9.74088		19.01		0.932		19.7584

		SandL		Piper		36.14		7.28		267.77		1		0.311		192.442								36.14		7.28		0.311		9.29268		19.87		0.928		19.6736

		SandL		Piper		37.42		13.26		137.25		1		0.303		191.584								37.42		13.26		0.303		9.05364				0.926		19.6312

		SandL		Piper		38.83		14.82		129.46		1		0.296		190.572								38.83		14.82		0.296		8.84448		17.71		0.923		19.5676

		SandL		Piper		41.51		10.92		224.91		1		0.282		188.499								41.51		10.92		0.282		8.42616		19.44		0.918		19.4616

		SandL		Piper		43.1		13		237.42		1		0.274		187.198								43.1		13		0.274		8.18712		20.09		0.915		19.398

		SandL		Piper		45.12		15.34		188.55		1		0.265		185.493								45.12		15.34		0.265		7.9182				0.912		19.3344

		SandL		Piper		45.18		3.38		149.67		1		0.265		185.442								45.18		3.38		0.265		7.9182		19.22		0.912		19.3344

		SandL		Piper		45.23		16.64		241.62		1		0.265		185.399								45.23		16.64		0.265		7.9182		19.22		0.911		19.3132

		SandL		Piper		45.9		5.72		109.29		1		0.262		184.823								45.9		5.72		0.262		7.82856		20.3		0.91		19.292

		SandL		Piper		46.31		4.16		195.55		1		0.26		184.468								46.31		4.16		0.26		7.7688		19.87		0.909		19.2708

		SandL		Piper		48.5		5.2		235.82		1		0.252		182.557								48.5		5.2		0.252		7.52976		19.87		0.906		19.2072

		SandL		Piper		49.91		7.02		83.08		1		0.246		181.317								49.91		7.02		0.246		7.35048		19.66		0.903		19.1436

		SandL		Piper		51.85		11.7		267.61		1		0.239		179.607								51.85		11.7		0.239		7.14132		17.93		0.9		19.08

		SandL		Piper		54.16		8.32		88.55		1		0.231		177.577								54.16		8.32		0.231		6.90228		20.95		0.896		18.9952

		SandL		Piper		55.18		9.62		181.08		1		0.228		176.686								55.18		9.62		0.228		6.81264		20.52		0.894		18.9528

		SandL		Piper		56.28		11.44		201.39		1		0.225		175.73								56.28		11.44		0.225		6.723		18.79		0.892		18.9104

		SandL		Piper		77.95		13.52		226.62		1		0.173		158.975								77.95		13.52		0.173		5.16924		17.06		0.857		18.1684

		SandL		Piper		81.07		5.2		101.76		1		0.167		156.968								81.07		5.2		0.167		4.98996				0.852		18.0624

		SandL		Piper		85.8		2.08		103.47		1		0.16		154.13								85.8		2.08		0.16		4.7808		15.98		0.844		17.8928

		SandL		Piper		86.2		4.68		161.19		1		0.159		153.901								86.2		4.68		0.159		4.75092		19.87		0.844		17.8928

		SandL		Piper		97.67		11.18		151.17		1		0.143		148.067								97.67		11.18		0.143		4.27284		19.22		0.827		17.5324

		SandL		Piper		99.89		4.68		161.67		1		0.14		147.093								99.89		4.68		0.14		4.1832		15.34		0.823		17.4476

		SandL		Piper		128.13		2.08		152.51		1		0.113		138.536								128.13		2.08		0.113		3.37644		17.06		0.784		16.6208

		SandL		Piper		165		0.78		100.1		1		0.09		135.634								165		0.78		0.09		2.6892		14.9		0.738		15.6456

		SandL		Piper		173.19		2.08		133.18		1		0.086		135.93								173.19		2.08		0.086		2.56968		17.28		0.729		15.4548

		SandL		Fiona		99.89		1		95.13		0.65		0.14		105.929								2		19.44		0.996		21.1152

		SandL		Fiona		77.95		1		86.99		0.65		0.173		110.819								2		23.76		0.996		21.1152

		SandL		Fiona		128.13		1		89.91		0.65		0.113		104.254								2.7		20.52		0.994		21.0728

		SandL		Fiona		51.85		1		140.25		0.65		0.239		121.139								3.1		23.76		0.993		21.0516

		SandL		Fiona		55.18		1		93.97		0.65		0.228		119.614								3.1		20.95		0.993		21.0516

		SandL		Fiona		26.59		1		165.7		0.65		0.38		129.026								3.25		19.66		0.993		21.0516

		SandL		Fiona		27.8		1		84.08		0.65		0.37		129.157								3.75		19.66		0.992		21.0304

		SandL		Fiona		43.1		1		124.44		0.65		0.274		125.125								4.5		21.17		0.99		20.988

		SandL		Fiona		41.51		1		92.62		0.65		0.282		125.805								7.2		21.38		0.985		20.882

		SandL		Fiona		81.07		1		66.99		0.65		0.167		109.906								12.4		20.95		0.974		20.6488

		SandL		Fiona		97.67		1		99.43		0.65		0.143		106.267								17.8		20.09		0.963		20.4156

		SandL		Fiona		173.19		1		132.96		0.65		0.086		109.191								18				0.963		20.4156

		SandL		Fiona		31.9		1		176.88		0.65		0.338		128.892								26.33		21.17		0.946		20.0552

		SandL		Fiona		54.16		1		107.93		0.65		0.231		120.078								26.59		17.28		0.946		20.0552

		SandL		Fiona		45.23		1		148.71		0.65		0.265		124.182								27.8		19.44		0.944		20.0128

		SandL		Fiona		37.42		1		144.32		0.65		0.303		127.391								28.69		22.68		0.942		19.9704

		SandL		Fiona		49.91		1		60.99		0.65		0.246		122.036								31.8		21.6		0.936		19.8432

		SandL		Fiona		56.28		1		85.25		0.65		0.225		119.118								31.9		17.5		0.936		19.8432

		SandL		Fiona		45.12		1		64.51		0.65		0.265		124.231								33.7		12.31		0.932		19.7584

		SandL		Fiona		38.83		1		169.06		0.65		0.296		126.877								33.7		19.01		0.932		19.7584

		SandL		Fiona		26.33		1		99.09		0.65		0.382		128.983								36.14		19.87		0.928		19.6736

		SandL		Fiona		28.69		1		77.07		0.65		0.362		129.184								37.42				0.926		19.6312

		SandL		Fiona		46.31		1		111.65		0.65		0.26		123.693								38.83		17.71		0.923		19.5676

		SandL		Fiona		36.14		1		64.31		0.65		0.311		127.821								41.51		19.44		0.918		19.4616

		SandL		Fiona		165		1		126.78		0.65		0.09		107.76								43.1		20.09		0.915		19.398

		SandL		Fiona		45.9		1		99.86		0.65		0.262		123.879								45.12				0.912		19.3344

		SandL		Fiona		86.2		1		94.09		0.65		0.159		108.565								45.18		19.22		0.912		19.3344

		SandL		Fiona		18		1		51.76		0.65		0.475		123.321								45.23		19.22		0.911		19.3132

		SandL		Fiona		33.7		1		132.35		0.65		0.326		128.514								45.9		20.3		0.91		19.292

		SandL		Fiona		12.4		1		100.87		0.65		0.568		111.122								46.31		19.87		0.909		19.2708

		SandL		Fiona		17.8		1		102.57		0.65		0.478		123.042								48.5		19.87		0.906		19.2072

		SandL		Fiona		31.8		1		145.68		0.65		0.339		128.909								49.91		19.66		0.903		19.1436

		SandL		Fiona		33.7		1		111.72		0.65		0.326		128.514								51.85		17.93		0.9		19.08

		SandL		Fiona		85.8		1		134.3		0.65		0.16		108.662								54.16		20.95		0.896		18.9952

		SandL		Fiona		48.5		1		181.8		0.65		0.252		122.688								55.18		20.52		0.894		18.9528

		SandL		Fiona		45.18		1		112.39		0.65		0.265		124.204								56.28		18.79		0.892		18.9104

		SandL		Fiona		7.2		1		65.96		0.65		0.694		86.535								77.95		17.06		0.857		18.1684

		SandL		Fiona		3.1		1		70.62		0.65		0.84		49.002								81.07				0.852		18.0624

		SandL		Fiona		3.75		1		68.43		0.65		0.813		56.579								85.8		15.98		0.844		17.8928

		SandL		Fiona		3.1		1		73.56		0.65		0.84		49.002								86.2		19.87		0.844		17.8928

		SandL		Fiona		4.5		1		86		0.65		0.784		64.444								97.67		19.22		0.827		17.5324

		SandL		Fiona		3.25		1		93.19		0.65		0.834		50.818								99.89		15.34		0.823		17.4476

		SandL		Fiona		2.7		1		45.65		0.65		0.858		43.95								128.13		17.06		0.784		16.6208

		SandL		Fiona		2		1		40.36		0.65		0.891		34.316								165		14.9		0.738		15.6456

		SandL		Fiona		2		1		35.72		0.65		0.891		34.316								173.19		17.28		0.729		15.4548

		SandL		cl122		99.89		1		136.52		0.165		0.823		129.886

		SandL		cl122		77.95		1		103.77		0.165		0.857		126.982

		SandL		cl122		128.13		1		177.22		0.165		0.784		130.725

		SandL		cl122		51.85		1		92.3		0.165		0.9		116.268

		SandL		cl122		55.18		1		123.7		0.165		0.894		118.382

		SandL		cl122		26.59		1		45.11		0.165		0.946		86.492

		SandL		cl122		27.8		1		105.54		0.165		0.944		88.694

		SandL		cl122		43.1		1		97.81		0.165		0.915		109.122

		SandL		cl122		41.51		1		69.4		0.165		0.918		107.529

		SandL		cl122		81.07		1		74.9		0.165		0.852		127.613

		SandL		cl122		97.67		1		147.11		0.165		0.827		129.722

		SandL		cl122		173.19		1		187		0.165		0.729		130.633

		SandL		cl122		31.9		1		66.46		0.165		0.936		95.427

		SandL		cl122		54.16		1		149.66		0.165		0.896		117.766

		SandL		cl122		45.23		1		84.66		0.165		0.911		111.102

		SandL		cl122		37.42		1		80.23		0.165		0.926		102.935

		SandL		cl122		49.91		1		125.31		0.165		0.903		114.896

		SandL		cl122		56.28		1		155.53		0.165		0.892		119.019

		SandL		cl122		45.12		1		69.89		0.165		0.912		111.004

		SandL		cl122		38.83		1		74.2		0.165		0.923		104.604

		SandL		cl122		26.33		1		65.66		0.165		0.946		86.005

		SandL		cl122		28.69		1		71.15		0.165		0.942		90.249

		SandL		cl122		46.31		1		100.09		0.165		0.909		112.043

		SandL		cl122		36.14		1		118.33		0.165		0.928		101.337

		SandL		cl122		165		1		158.42		0.165		0.738		130.64

		SandL		cl122		45.9		1		78.56		0.165		0.91		111.69

		SandL		cl122		86.2		1		113.14		0.165		0.844		128.464

		SandL		cl122		18		1		29.65		0.165		0.963		67.489

		SandL		cl122		33.7		1		38.03		0.165		0.932		98.057

		SandL		cl122		12.4		1		64		0.165		0.974		51.234

		SandL		cl122		17.8		1		82.43		0.165		0.963		66.967

		SandL		cl122		31.8		1		105.97		0.165		0.936		95.275

		SandL		cl122		33.7		1		128.91		0.165		0.932		98.057

		SandL		cl122		85.8		1		178.48		0.165		0.844		128.405

		SandL		cl122		48.5		1		84.35		0.165		0.906		113.828

		SandL		cl122		45.18		1		115.89		0.165		0.912		111.057

		SandL		cl122		7.2		1		58.73		0.165		0.985		32.661

		SandL		cl122		3.1		1		40.04		0.165		0.993		15.171

		SandL		cl122		3.75		1		20.22		0.165		0.992		18.13

		SandL		cl122		3.1		1		29.21		0.165		0.993		15.171

		SandL		cl122		4.5		1		38.6		0.165		0.99		21.454

		SandL		cl122		3.25		1		62.6		0.165		0.993		15.86

		SandL		cl122		2.7		1		24.83		0.165		0.994		13.313

		SandL		cl122		2		1		24.72		0.165		0.996		9.992

		SandL		cl122		2		1		14.21		0.165		0.996		9.992

		SandL		Morag		99.89		1		151.95		0.55		0.231		132.301

		SandL		Morag		77.95		1		132.7		0.55		0.278		141.314

		SandL		Morag		128.13		1		141.57		0.55		0.19		125.218

		SandL		Morag		51.85		1		65.8		0.55		0.366		154.328

		SandL		Morag		55.18		1		158.3		0.55		0.352		152.774

		SandL		Morag		26.59		1		125.75		0.55		0.53		154.23

		SandL		Morag		27.8		1		186.21		0.55		0.519		155.273

		SandL		Morag		43.1		1		218.36		0.55		0.41		157.555

		SandL		Morag		41.51		1		93.69		0.55		0.419		157.928

		SandL		Morag		81.07		1		88.21		0.55		0.27		139.854

		SandL		Morag		97.67		1		113.23		0.55		0.235		133.073

		SandL		Morag		173.19		1		134.38		0.55		0.148		122.598

		SandL		Morag		31.9		1		226.87		0.55		0.484		157.568

		SandL		Morag		54.16		1		103.43		0.55		0.356		153.262

		SandL		Morag		45.23		1		142.57		0.55		0.399		156.93

		SandL		Morag		37.42		1		144.04		0.55		0.445		158.416

		SandL		Morag		49.91		1		113.47		0.55		0.375		155.172

		SandL		Morag		56.28		1		117.49		0.55		0.347		152.238

		SandL		Morag		45.12		1		191.76		0.55		0.399		156.966

		SandL		Morag		38.83		1		196.27		0.55		0.436		158.334

		SandL		Morag		26.33		1		20.18		0.55		0.532		153.98

		SandL		Morag		28.69		1		218.52		0.55		0.511		155.924

		SandL		Morag		46.31		1		35.54		0.55		0.393		156.567

		SandL		Morag		36.14		1		152.22		0.55		0.453		158.398

		SandL		Morag		165		1		111.77		0.55		0.154		122.434

		SandL		Morag		45.9		1		202.38		0.55		0.395		156.708

		SandL		Morag		86.2		1		187.01		0.55		0.258		137.574

		SandL		Morag		18		1		115.55		0.55		0.625		139.587

		SandL		Morag		33.7		1		244.36		0.55		0.471		158.081

		SandL		Morag		12.4		1		130.71		0.55		0.707		119.139

		SandL		Morag		17.8		1		234.4		0.55		0.627		139.045

		SandL		Morag		31.8		1		220.03		0.55		0.485		157.531

		SandL		Morag		33.7		1		163.67		0.55		0.471		158.081

		SandL		Morag		85.8		1		75.95		0.55		0.259		137.746

		SandL		Morag		48.5		1		140.11		0.55		0.382		155.748

		SandL		Morag		45.18		1		106		0.55		0.399		156.947

		SandL		Morag		7.2		1		90.94		0.55		0.806		86.315

		SandL		Morag		3.1		1		137.24		0.55		0.906		45.09

		SandL		Morag		3.75		1		107.33		0.55		0.889		52.831

		SandL		Morag		3.1		1		77.36		0.55		0.906		45.09

		SandL		Morag		4.5		1		38.16		0.55		0.869		61.143

		SandL		Morag		3.25		1		82.78		0.55		0.902		46.923

		SandL		Morag		2.7		1		70.57		0.55		0.917		40.062

		SandL		Morag		2		1		34.48		0.55		0.937		30.742

		SandL		Morag		2		1		62.31		0.55		0.937		30.742

		SandL		cl11233		99.89		1		101.94		0.5		0.14		88.288

		SandL		cl11233		77.95		1		146.15		0.5		0.173		90.181

		SandL		cl11233		128.13		1		123.89		0.5		0.113		89.562

		SandL		cl11233		51.85		1		64.53		0.5		0.239		96.081

		SandL		cl11233		55.18		1		135.6		0.5		0.228		95.155

		SandL		cl11233		26.59		1		99.56		0.5		0.38		100.455

		SandL		cl11233		27.8		1		102.79		0.5		0.37		100.627

		SandL		cl11233		43.1		1		72.04		0.5		0.274		98.523

		SandL		cl11233		41.51		1		103.64		0.5		0.282		98.936

		SandL		cl11233		81.07		1		78.9		0.5		0.167		89.736

		SandL		cl11233		97.67		1		113.52		0.5		0.143		88.353

		SandL		cl11233		173.19		1		106.21		0.5		0.086		97.732

		SandL		cl11233		31.9		1		89.1		0.5		0.338		100.677

		SandL		cl11233		54.16		1		61.64		0.5		0.231		95.436

		SandL		cl11233		45.23		1		82.96		0.5		0.265		97.946

		SandL		cl11233		37.42		1		97.34		0.5		0.303		99.88

		SandL		cl11233		49.91		1		119.28		0.5		0.246		96.63

		SandL		cl11233		56.28		1		93.51		0.5		0.225		94.855

		SandL		cl11233		45.12		1		83.04		0.5		0.265		97.976

		SandL		cl11233		38.83		1		94.51		0.5		0.296		99.578

		SandL		cl11233		26.33		1		65.31		0.5		0.382		100.406

		SandL		cl11233		28.69		1		82.98		0.5		0.362		100.703

		SandL		cl11233		46.31		1		78.27		0.5		0.26		97.646

		SandL		cl11233		36.14		1		70.99		0.5		0.311		100.126

		SandL		cl11233		165		1		125.2		0.5		0.09		95.814

		SandL		cl11233		45.9		1		93.39		0.5		0.262		97.76

		SandL		cl11233		86.2		1		73.24		0.5		0.159		89.135

		SandL		cl11233		18		1		23.35		0.5		0.475		95.584

		SandL		cl11233		33.7		1		59.76		0.5		0.326		100.501

		SandL		cl11233		12.4		1		34.44		0.5		0.568		85.925

		SandL		cl11233		17.8		1		114.35		0.5		0.478		95.359

		SandL		cl11233		31.8		1		101.14		0.5		0.339		100.683

		SandL		cl11233		33.7		1		87.63		0.5		0.326		100.501

		SandL		cl11233		85.8		1		47.95		0.5		0.16		89.176

		SandL		cl11233		48.5		1		41.1		0.5		0.252		97.029

		SandL		cl11233		45.18		1		97.28		0.5		0.265		97.96

		SandL		cl11233		7.2		1		44.21		0.5		0.694		66.792

		SandL		cl11233		3.1		1		61.28		0.5		0.84		37.778

		SandL		cl11233		3.75		1		26.06		0.5		0.813		43.627

		SandL		cl11233		3.1		1		48.28		0.5		0.84		37.778

		SandL		cl11233		4.5		1		46.24		0.5		0.784		49.702

		SandL		cl11233		3.25		1		40.95		0.5		0.834		39.179

		SandL		cl11233		2.7		1		70.66		0.5		0.858		33.88

		SandL		cl11233		2		1		40.5		0.5		0.891		26.448

		SandL		cl11233		2		1		34.4		0.5		0.891		26.448

		SandL		Vantage		99.89		1		49.76		0.15		0.231		53.93

		SandL		Vantage		77.95		1		50.09		0.15		0.278		51.426

		SandL		Vantage		128.13		1		105.31		0.15		0.19		58.867

		SandL		Vantage		51.85		1		59.09		0.15		0.366		49.623

		SandL		Vantage		55.18		1		49.59		0.15		0.352		49.842

		SandL		Vantage		26.59		1		46.22		0.15		0.53		45.217

		SandL		Vantage		27.8		1		34.06		0.15		0.519		45.687

		SandL		Vantage		43.1		1		47.59		0.15		0.41		48.88

		SandL		Vantage		41.51		1		70.11		0.15		0.419		48.697

		SandL		Vantage		81.07		1		44.45		0.15		0.27		51.711

		SandL		Vantage		97.67		1		37.63		0.15		0.235		53.623

		SandL		Vantage		173.19		1		86.85		0.15		0.148		69.983

		SandL		Vantage		31.9		1		49.66		0.15		0.484		46.964

		SandL		Vantage		54.16		1		40.95		0.15		0.356		49.777

		SandL		Vantage		45.23		1		36.95		0.15		0.399		49.095

		SandL		Vantage		37.42		1		27.24		0.15		0.445		48.117

		SandL		Vantage		49.91		1		69.3		0.15		0.375		49.485

		SandL		Vantage		56.28		1		43.33		0.15		0.347		49.911

		SandL		Vantage		45.12		1		46.4		0.15		0.399		49.085

		SandL		Vantage		38.83		1		47.46		0.15		0.436		48.338

		SandL		Vantage		26.33		1		58.18		0.15		0.532		45.109

		SandL		Vantage		28.69		1		44.28		0.15		0.511		46.004

		SandL		Vantage		46.31		1		23.78		0.15		0.393		49.194

		SandL		Vantage		36.14		1		53.4		0.15		0.453		47.894

		SandL		Vantage		165		1		79.13		0.15		0.154		67.719

		SandL		Vantage		45.9		1		54.08		0.15		0.395		49.157

		SandL		Vantage		86.2		1		113.53		0.15		0.258		52.229

		SandL		Vantage		18		1		36.29		0.15		0.625		39.99

		SandL		Vantage		33.7		1		32.75		0.15		0.471		47.399

		SandL		Vantage		12.4		1		30.97		0.15		0.707		33.704

		SandL		Vantage		17.8		1		40.81		0.15		0.627		39.816

		SandL		Vantage		31.8		1		65.52		0.15		0.485		46.938

		SandL		Vantage		33.7		1		47.44		0.15		0.471		47.399

		SandL		Vantage		85.8		1		78.41		0.15		0.259		52.186

		SandL		Vantage		48.5		1		58.66		0.15		0.382		49.377

		SandL		Vantage		45.18		1		42.86		0.15		0.399		49.091

		SandL		Vantage		7.2		1		35.89		0.15		0.806		24.176

		SandL		Vantage		3.1		1		21.1		0.15		0.906		12.545

		SandL		Vantage		3.75		1		9.05		0.15		0.889		14.713

		SandL		Vantage		3.1		1		15.64		0.15		0.906		12.545

		SandL		Vantage		4.5		1		24.33		0.15		0.869		17.048

		SandL		Vantage		3.25		1		14.86		0.15		0.902		13.058

		SandL		Vantage		2.7		1		25.11		0.15		0.917		11.139

		SandL		Vantage		2		1		19.15		0.15		0.937		8.539

		SandL		Vantage		2		1		29.39		0.15		0.937		8.539
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Genstat Pred

		Cultivar		Pi		Pf		Genstat Pred

		Piper		2		63.85		57.2

		Piper		2		63.9		57.2

		Piper		2.7		98.2		73.4

		Piper		3.1		137.39		81.9

		Piper		3.1		86.95		81.9

		Piper		3.25		76.06		84.9

		Piper		3.75		86.21		94.6

		Piper		4.5		74.37		107.8

		Piper		7.2		150.28		144.5

		Piper		12.4		190.12		183.2

		Piper		17.8		146.87		198.8

		Piper		18		93.38		199.1

		Piper		26.33		162.09		200.9

		Piper		26.59		202.12		200.7

		Piper		27.8		173.12		199.9

		Piper		28.69		165.13		199.1

		Piper		31.8		153.01		196

		Piper		31.9		173.56		195.9

		Piper		33.7		108.76		193.8

		Piper		33.7		177.08		193.8

		Piper		36.14		267.77		190.8

		Piper		37.42		137.25		189.1

		Piper		38.83		129.46		187.2

		Piper		41.51		224.91		183.6

		Piper		43.1		237.42		181.5

		Piper		45.12		188.55		178.7

		Piper		45.18		149.67		178.6

		Piper		45.23		241.62		178.6

		Piper		45.9		109.29		177.7

		Piper		46.31		195.55		177.1

		Piper		48.5		235.82		174.2

		Piper		49.91		83.08		172.4

		Piper		51.85		267.61		169.9

		Piper		54.16		88.55		167

		Piper		55.18		181.08		165.8

		Piper		56.28		201.39		164.5

		High		77.95		226.62		143.2

		High		81.07		101.76		140.9

		High		85.8		103.47		137.6

		High		86.2		161.19		137.4

		High		97.67		151.17		131

		High		99.89		161.67		129.9

		High		128.13		152.51		121.4

		High		165		100.1		119.4

		High		173.19		133.18		119.9

		Fiona		2		40.36		40.2

		Fiona		2		35.72		40.2

		Fiona		2.7		45.65		51.4

		Fiona		3.1		70.62		57.3

		Fiona		3.1		73.56		57.3

		Fiona		3.25		93.19		59.3

		Fiona		3.75		68.43		66

		Fiona		4.5		86		74.9

		Fiona		7.2		65.96		99.2

		Fiona		12.4		100.87		123.3

		Fiona		17.8		102.57		131.6

		Fiona		18		51.76		131.8

		Fiona		26.33		99.09		130.6

		Fiona		26.59		165.7		130.4

		Fiona		27.8		84.08		129.6

		Fiona		28.69		77.07		128.9

		Fiona		31.8		145.68		126.4

		Fiona		31.9		176.88		126.3

		Fiona		33.7		132.35		124.7

		Fiona		33.7		111.72		124.7

		Fiona		36.14		64.31		122.4

		Fiona		37.42		144.32		121.3

		Fiona		38.83		169.06		119.9

		Fiona		41.51		92.62		117.5

		Fiona		43.1		124.44		116

		Fiona		45.12		64.51		114.3

		Fiona		45.18		112.39		114.2

		Fiona		45.23		148.71		114.2

		Fiona		45.9		99.86		113.6

		Fiona		46.31		111.65		113.2

		Fiona		48.5		181.8		111.4

		Fiona		49.91		60.99		110.2

		Fiona		51.85		140.25		108.7

		Fiona		54.16		107.93		107

		Fiona		55.18		93.97		106.2

		Fiona		56.28		85.25		105.4

		High		77.95		86.99		94

		High		81.07		66.99		92.9

		High		85.8		134.3		91.5

		High		86.2		94.09		91.4

		High		97.67		99.43		88.9

		High		99.89		95.13		88.6

		High		128.13		89.91		87.5

		High		165		126.78		92

		High		173.19		132.96		93.6

		cl122		2		24.72		19.83

		cl122		2		14.21		19.83

		cl122		2.7		24.83		25.89

		cl122		3.1		40.04		29.17

		cl122		3.1		29.21		29.17

		cl122		3.25		62.6		30.37

		cl122		3.75		20.22		34.23

		cl122		4.5		38.6		39.66

		cl122		7.2		58.73		56.19

		cl122		12.4		64		77.78

		cl122		17.8		82.43		90.91

		cl122		18		29.65		91.27

		cl122		26.33		65.66		101.18

		cl122		26.59		45.11		101.37

		cl122		27.8		105.54		102.18

		cl122		28.69		71.15		102.71

		cl122		31.8		105.97		104.2

		cl122		31.9		66.46		104.24

		cl122		33.7		38.03		104.88

		cl122		33.7		128.91		104.88

		cl122		36.14		118.33		105.54

		cl122		37.42		80.23		105.81

		cl122		38.83		74.2		106.06

		cl122		41.51		69.4		106.42

		cl122		43.1		97.81		106.57

		cl122		45.12		69.89		106.7

		cl122		45.18		115.89		106.7

		cl122		45.23		84.66		106.71

		cl122		45.9		78.56		106.74

		cl122		46.31		100.09		106.76

		cl122		48.5		84.35		106.82

		cl122		49.91		125.31		106.84

		cl122		51.85		92.3		106.84

		cl122		54.16		149.66		106.82

		cl122		55.18		123.7		106.8

		cl122		56.28		155.53		106.77

		High		77.95		103.77		105.9

		High		81.07		74.9		105.77

		High		85.8		178.48		105.58

		High		86.2		113.14		105.57

		High		97.67		147.11		105.18

		High		99.89		136.52		105.12

		High		128.13		177.22		104.68

		High		165		158.42		105.06

		High		173.19		187		105.27

		Morag		2		34.48		52.2

		Morag		2		62.31		52.2

		Morag		2.7		70.57		66.7

		Morag		3.1		137.24		74.3

		Morag		3.1		77.36		74.3

		Morag		3.25		82.78		77

		Morag		3.75		107.33		85.7

		Morag		4.5		38.16		97.3

		Morag		7.2		90.94		129.2

		Morag		12.4		130.71		161.3

		Morag		17.8		234.4		172.7

		Morag		18		115.55		172.9

		Morag		26.33		20.18		171.6

		Morag		26.59		125.75		171.4

		Morag		27.8		186.21		170.4

		Morag		28.69		218.52		169.5

		Morag		31.8		220.03		166.1

		Morag		31.9		226.87		166

		Morag		33.7		244.36		163.9

		Morag		33.7		163.67		163.9

		Morag		36.14		152.22		160.8

		Morag		37.42		144.04		159.2

		Morag		38.83		196.27		157.4

		Morag		41.51		93.69		154.1

		Morag		43.1		218.36		152.1

		Morag		45.12		191.76		149.6

		Morag		45.18		106		149.5

		Morag		45.23		142.57		149.4

		Morag		45.9		202.38		148.6

		Morag		46.31		35.54		148.1

		Morag		48.5		140.11		145.5

		Morag		49.91		113.47		143.9

		Morag		51.85		65.8		141.7

		Morag		54.16		103.43		139.2

		Morag		55.18		158.3		138.2

		Morag		56.28		117.49		137

		High		77.95		132.7		119.7

		High		81.07		88.21		117.9

		High		85.8		75.95		115.4

		High		86.2		187.01		115.2

		High		97.67		113.23		110.6

		High		99.89		151.95		109.9

		High		128.13		141.57		104.9

		High		165		111.77		106

		High		173.19		134.38		107

		cl11233		2		40.5		28.35

		cl11233		2		34.4		28.35

		cl11233		2.7		70.66		36.35

		cl11233		3.1		61.28		40.55

		cl11233		3.1		48.28		40.55

		cl11233		3.25		40.95		42.06

		cl11233		3.75		26.06		46.84

		cl11233		4.5		46.24		53.35

		cl11233		7.2		44.21		71.45

		cl11233		12.4		34.44		90.55

		cl11233		17.8		114.35		98.4

		cl11233		18		23.35		98.55

		cl11233		26.33		65.31		99.96

		cl11233		26.59		99.56		99.9

		cl11233		27.8		102.79		99.57

		cl11233		28.69		82.98		99.28

		cl11233		31.8		101.14		98.04

		cl11233		31.9		89.1		98

		cl11233		33.7		59.76		97.16

		cl11233		33.7		87.63		97.16

		cl11233		36.14		70.99		95.92

		cl11233		37.42		97.34		95.25

		cl11233		38.83		94.51		94.5

		cl11233		41.51		103.64		93.05

		cl11233		43.1		72.04		92.19

		cl11233		45.12		83.04		91.12

		cl11233		45.18		97.28		91.09

		cl11233		45.23		82.96		91.06

		cl11233		45.9		93.39		90.71

		cl11233		46.31		78.27		90.5

		cl11233		48.5		41.1		89.37

		cl11233		49.91		119.28		88.67

		cl11233		51.85		64.53		87.73

		cl11233		54.16		61.64		86.66

		cl11233		55.18		135.6		86.2

		cl11233		56.28		93.51		85.72

		High		77.95		146.15		78.85

		High		81.07		78.9		78.25

		High		85.8		47.95		77.51

		High		86.2		73.24		77.45

		High		97.67		113.52		76.41

		High		99.89		101.94		76.32

		High		128.13		123.89		77.61

		High		165		125.2		84.12

		High		173.19		106.21		86.08

		Vantage		2		19.15		13.78

		Vantage		2		29.39		13.78

		Vantage		2.7		25.11		17.77

		Vantage		3.1		21.1		19.88

		Vantage		3.1		15.64		19.88

		Vantage		3.25		14.86		20.65

		Vantage		3.75		9.05		23.08

		Vantage		4.5		24.33		26.43

		Vantage		7.2		35.89		35.99

		Vantage		12.4		30.97		46.66

		Vantage		17.8		40.81		51.56

		Vantage		18		36.29		51.67

		Vantage		26.33		58.18		53.46

		Vantage		26.59		46.22		53.46

		Vantage		27.8		34.06		53.42

		Vantage		28.69		44.28		53.38

		Vantage		31.8		65.52		53.08

		Vantage		31.9		49.66		53.06

		Vantage		33.7		32.75		52.82

		Vantage		33.7		47.44		52.82

		Vantage		36.14		53.4		52.44

		Vantage		37.42		27.24		52.23

		Vantage		38.83		47.46		51.99

		Vantage		41.51		70.11		51.53

		Vantage		43.1		47.59		51.26

		Vantage		45.12		46.4		50.93

		Vantage		45.18		42.86		50.92

		Vantage		45.23		36.95		50.91

		Vantage		45.9		54.08		50.8

		Vantage		46.31		23.78		50.73

		Vantage		48.5		58.66		50.4

		Vantage		49.91		69.3		50.19

		Vantage		51.85		59.09		49.92

		Vantage		54.16		40.95		49.63

		Vantage		55.18		49.59		49.52

		Vantage		56.28		43.33		49.4

		High		77.95		50.09		48.51

		High		81.07		44.45		48.6

		High		85.8		78.41		48.83

		High		86.2		113.53		48.86

		High		97.67		37.63		49.85

		High		99.89		49.76		50.11

		High		128.13		105.31		54.73

		High		165		79.13		63.59

		High		173.19		86.85		65.86





Hi&Lo

		Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674

		Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038

		Piper		77.95		226.62		158.975

		Piper		81.07		101.76		156.968

		Piper		85.8		103.47		154.13

		Piper		86.2		161.19		153.901

		Piper		97.67		151.17		148.067

		Piper		99.89		161.67		147.093

		Piper		128.13		152.51		138.536

		Piper		165		100.1		135.634

		Piper		173.19		133.18		135.93

		Fiona		2		40.36		34.316

		Fiona		2		35.72		34.316

		Fiona		2.7		45.65		43.95

		Fiona		3.1		70.62		49.002

		Fiona		3.1		73.56		49.002

		Fiona		3.25		93.19		50.818

		Fiona		3.75		68.43		56.579

		Fiona		4.5		86		64.444

		Fiona		7.2		65.96		86.535

		Fiona		12.4		100.87		111.122

		Fiona		17.8		102.57		123.042

		Fiona		18		51.76		123.321

		Fiona		77.95		86.99		110.819

		Fiona		81.07		66.99		109.906

		Fiona		85.8		134.3		108.662

		Fiona		86.2		94.09		108.565

		Fiona		97.67		99.43		106.267

		Fiona		99.89		95.13		105.929

		Fiona		128.13		89.91		104.254

		Fiona		165		126.78		107.76

		Fiona		173.19		132.96		109.191

		cl122		2		24.72		9.992

		cl122		2		14.21		9.992

		cl122		2.7		24.83		13.313

		cl122		3.1		40.04		15.171

		cl122		3.1		29.21		15.171

		cl122		3.25		62.6		15.86

		cl122		3.75		20.22		18.13

		cl122		4.5		38.6		21.454

		cl122		7.2		58.73		32.661

		cl122		12.4		64		51.234

		cl122		17.8		82.43		66.967

		cl122		18		29.65		67.489

		cl122		77.95		103.77		126.982

		cl122		81.07		74.9		127.613

		cl122		85.8		178.48		128.405

		cl122		86.2		113.14		128.464

		cl122		97.67		147.11		129.722

		cl122		99.89		136.52		129.886

		cl122		128.13		177.22		130.725

		cl122		165		158.42		130.64

		cl122		173.19		187		130.633

		Morag		2		34.48		30.742

		Morag		2		62.31		30.742

		Morag		2.7		70.57		40.062

		Morag		3.1		137.24		45.09

		Morag		3.1		77.36		45.09

		Morag		3.25		82.78		46.923

		Morag		3.75		107.33		52.831

		Morag		4.5		38.16		61.143

		Morag		7.2		90.94		86.315

		Morag		12.4		130.71		119.139

		Morag		17.8		234.4		139.045

		Morag		18		115.55		139.587

		Morag		77.95		132.7		141.314

		Morag		81.07		88.21		139.854

		Morag		85.8		75.95		137.746

		Morag		86.2		187.01		137.574

		Morag		97.67		113.23		133.073

		Morag		99.89		151.95		132.301

		Morag		128.13		141.57		125.218

		Morag		165		111.77		122.434

		Morag		173.19		134.38		122.598

		cl11233		2		40.5		26.448

		cl11233		2		34.4		26.448

		cl11233		2.7		70.66		33.88

		cl11233		3.1		61.28		37.778

		cl11233		3.1		48.28		37.778

		cl11233		3.25		40.95		39.179

		cl11233		3.75		26.06		43.627

		cl11233		4.5		46.24		49.702

		cl11233		7.2		44.21		66.792

		cl11233		12.4		34.44		85.925

		cl11233		17.8		114.35		95.359

		cl11233		18		23.35		95.584

		cl11233		77.95		146.15		90.181

		cl11233		81.07		78.9		89.736

		cl11233		85.8		47.95		89.176

		cl11233		86.2		73.24		89.135

		cl11233		97.67		113.52		88.353

		cl11233		99.89		101.94		88.288

		cl11233		128.13		123.89		89.562

		cl11233		165		125.2		95.814

		cl11233		173.19		106.21		97.732

		Vantage		2		19.15		8.539

		Vantage		2		29.39		8.539

		Vantage		2.7		25.11		11.139

		Vantage		3.1		21.1		12.545

		Vantage		3.1		15.64		12.545

		Vantage		3.25		14.86		13.058

		Vantage		3.75		9.05		14.713

		Vantage		4.5		24.33		17.048

		Vantage		7.2		35.89		24.176

		Vantage		12.4		30.97		33.704

		Vantage		17.8		40.81		39.816

		Vantage		18		36.29		39.99

		Vantage		77.95		50.09		51.426

		Vantage		81.07		44.45		51.711

		Vantage		85.8		78.41		52.186

		Vantage		86.2		113.53		52.229

		Vantage		97.67		37.63		53.623

		Vantage		99.89		49.76		53.93

		Vantage		128.13		105.31		58.867

		Vantage		165		79.13		67.719

		Vantage		173.19		86.85		69.983





Delphi Pred

		Cultivar		Pi		Pf		Delphi Pred		Genstat Pred						Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674		57.2						Piper		2		63.85		52.674

		Piper		2		63.9		52.674		57.2						Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448		73.4						Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192		81.9						Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192		81.9						Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975		84.9						Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801		94.6						Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844		107.8						Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602		144.5						Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914		183.2						Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633		198.8						Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038		199.1						Piper		18		93.38		188.038

		Piper		26.33		162.09		195.664		200.9						Piper		77.95		226.62		158.975

		Piper		26.59		202.12		195.694		200.7						Piper		81.07		101.76		156.968

		Piper		27.8		173.12		195.725		199.9						Piper		85.8		103.47		154.13

		Piper		28.69		165.13		195.642		199.1						Piper		86.2		161.19		153.901

		Piper		31.8		153.01		194.768		196						Piper		97.67		151.17		148.067

		Piper		31.9		173.56		194.727		195.9						Piper		99.89		161.67		147.093

		Piper		33.7		108.76		193.878		193.8						Piper		128.13		152.51		138.536

		Piper		33.7		177.08		193.878		193.8						Piper		165		100.1		135.634

		Piper		36.14		267.77		192.442		190.8						Piper		173.19		133.18		135.93

		Piper		37.42		137.25		191.584		189.1						Fiona		2		40.36		34.316

		Piper		38.83		129.46		190.572		187.2						Fiona		2		35.72		34.316

		Piper		41.51		224.91		188.499		183.6						Fiona		2.7		45.65		43.95

		Piper		43.1		237.42		187.198		181.5						Fiona		3.1		70.62		49.002

		Piper		45.12		188.55		185.493		178.7						Fiona		3.1		73.56		49.002

		Piper		45.18		149.67		185.442		178.6						Fiona		3.25		93.19		50.818

		Piper		45.23		241.62		185.399		178.6						Fiona		3.75		68.43		56.579

		Piper		45.9		109.29		184.823		177.7						Fiona		4.5		86		64.444

		Piper		46.31		195.55		184.468		177.1						Fiona		7.2		65.96		86.535

		Piper		48.5		235.82		182.557		174.2						Fiona		12.4		100.87		111.122

		Piper		49.91		83.08		181.317		172.4						Fiona		17.8		102.57		123.042

		Piper		51.85		267.61		179.607		169.9						Fiona		18		51.76		123.321

		Piper		54.16		88.55		177.577		167						Fiona		77.95		86.99		110.819

		Piper		55.18		181.08		176.686		165.8						Fiona		81.07		66.99		109.906

		Piper		56.28		201.39		175.73		164.5						Fiona		85.8		134.3		108.662

		Piper		77.95		226.62		158.975		143.2						Fiona		86.2		94.09		108.565

		Piper		81.07		101.76		156.968		140.9						Fiona		97.67		99.43		106.267

		Piper		85.8		103.47		154.13		137.6						Fiona		99.89		95.13		105.929

		Piper		86.2		161.19		153.901		137.4						Fiona		128.13		89.91		104.254

		Piper		97.67		151.17		148.067		131						Fiona		165		126.78		107.76

		Piper		99.89		161.67		147.093		129.9						Fiona		173.19		132.96		109.191

		Piper		128.13		152.51		138.536		121.4						cl122		2		24.72		9.992

		Piper		165		100.1		135.634		119.4						cl122		2		14.21		9.992

		Piper		173.19		133.18		135.93		119.9						cl122		2.7		24.83		13.313

		Fiona		2		40.36		34.316		40.2						cl122		3.1		40.04		15.171

		Fiona		2		35.72		34.316		40.2						cl122		3.1		29.21		15.171

		Fiona		2.7		45.65		43.95		51.4						cl122		3.25		62.6		15.86

		Fiona		3.1		70.62		49.002		57.3						cl122		3.75		20.22		18.13

		Fiona		3.1		73.56		49.002		57.3						cl122		4.5		38.6		21.454

		Fiona		3.25		93.19		50.818		59.3						cl122		7.2		58.73		32.661

		Fiona		3.75		68.43		56.579		66						cl122		12.4		64		51.234

		Fiona		4.5		86		64.444		74.9						cl122		17.8		82.43		66.967

		Fiona		7.2		65.96		86.535		99.2						cl122		18		29.65		67.489

		Fiona		12.4		100.87		111.122		123.3						cl122		77.95		103.77		126.982

		Fiona		17.8		102.57		123.042		131.6						cl122		81.07		74.9		127.613

		Fiona		18		51.76		123.321		131.8						cl122		85.8		178.48		128.405

		Fiona		26.33		99.09		128.983		130.6						cl122		86.2		113.14		128.464

		Fiona		26.59		165.7		129.026		130.4						cl122		97.67		147.11		129.722

		Fiona		27.8		84.08		129.157		129.6						cl122		99.89		136.52		129.886

		Fiona		28.69		77.07		129.184		128.9						cl122		128.13		177.22		130.725

		Fiona		31.8		145.68		128.909		126.4						cl122		165		158.42		130.64

		Fiona		31.9		176.88		128.892		126.3						cl122		173.19		187		130.633

		Fiona		33.7		132.35		128.514		124.7						Morag		2		34.48		30.742

		Fiona		33.7		111.72		128.514		124.7						Morag		2		62.31		30.742

		Fiona		36.14		64.31		127.821		122.4						Morag		2.7		70.57		40.062

		Fiona		37.42		144.32		127.391		121.3						Morag		3.1		137.24		45.09

		Fiona		38.83		169.06		126.877		119.9						Morag		3.1		77.36		45.09

		Fiona		41.51		92.62		125.805		117.5						Morag		3.25		82.78		46.923

		Fiona		43.1		124.44		125.125		116						Morag		3.75		107.33		52.831

		Fiona		45.12		64.51		124.231		114.3						Morag		4.5		38.16		61.143

		Fiona		45.18		112.39		124.204		114.2						Morag		7.2		90.94		86.315

		Fiona		45.23		148.71		124.182		114.2						Morag		12.4		130.71		119.139

		Fiona		45.9		99.86		123.879		113.6						Morag		17.8		234.4		139.045

		Fiona		46.31		111.65		123.693		113.2						Morag		18		115.55		139.587

		Fiona		48.5		181.8		122.688		111.4						Morag		77.95		132.7		141.314

		Fiona		49.91		60.99		122.036		110.2						Morag		81.07		88.21		139.854

		Fiona		51.85		140.25		121.139		108.7						Morag		85.8		75.95		137.746

		Fiona		54.16		107.93		120.078		107						Morag		86.2		187.01		137.574

		Fiona		55.18		93.97		119.614		106.2						Morag		97.67		113.23		133.073

		Fiona		56.28		85.25		119.118		105.4						Morag		99.89		151.95		132.301

		Fiona		77.95		86.99		110.819		94						Morag		128.13		141.57		125.218

		Fiona		81.07		66.99		109.906		92.9						Morag		165		111.77		122.434

		Fiona		85.8		134.3		108.662		91.5						Morag		173.19		134.38		122.598

		Fiona		86.2		94.09		108.565		91.4						cl11233		2		40.5		26.448

		Fiona		97.67		99.43		106.267		88.9						cl11233		2		34.4		26.448

		Fiona		99.89		95.13		105.929		88.6						cl11233		2.7		70.66		33.88

		Fiona		128.13		89.91		104.254		87.5						cl11233		3.1		61.28		37.778

		Fiona		165		126.78		107.76		92						cl11233		3.1		48.28		37.778

		Fiona		173.19		132.96		109.191		93.6						cl11233		3.25		40.95		39.179

		cl122		2		24.72		9.992		19.83						cl11233		3.75		26.06		43.627

		cl122		2		14.21		9.992		19.83						cl11233		4.5		46.24		49.702

		cl122		2.7		24.83		13.313		25.89						cl11233		7.2		44.21		66.792

		cl122		3.1		40.04		15.171		29.17						cl11233		12.4		34.44		85.925

		cl122		3.1		29.21		15.171		29.17						cl11233		17.8		114.35		95.359

		cl122		3.25		62.6		15.86		30.37						cl11233		18		23.35		95.584

		cl122		3.75		20.22		18.13		34.23						cl11233		77.95		146.15		90.181

		cl122		4.5		38.6		21.454		39.66						cl11233		81.07		78.9		89.736

		cl122		7.2		58.73		32.661		56.19						cl11233		85.8		47.95		89.176

		cl122		12.4		64		51.234		77.78						cl11233		86.2		73.24		89.135

		cl122		17.8		82.43		66.967		90.91						cl11233		97.67		113.52		88.353

		cl122		18		29.65		67.489		91.27						cl11233		99.89		101.94		88.288

		cl122		26.33		65.66		86.005		101.18						cl11233		128.13		123.89		89.562

		cl122		26.59		45.11		86.492		101.37						cl11233		165		125.2		95.814

		cl122		27.8		105.54		88.694		102.18						cl11233		173.19		106.21		97.732

		cl122		28.69		71.15		90.249		102.71						Vantage		2		19.15		8.539

		cl122		31.8		105.97		95.275		104.2						Vantage		2		29.39		8.539

		cl122		31.9		66.46		95.427		104.24						Vantage		2.7		25.11		11.139

		cl122		33.7		38.03		98.057		104.88						Vantage		3.1		21.1		12.545

		cl122		33.7		128.91		98.057		104.88						Vantage		3.1		15.64		12.545

		cl122		36.14		118.33		101.337		105.54						Vantage		3.25		14.86		13.058

		cl122		37.42		80.23		102.935		105.81						Vantage		3.75		9.05		14.713

		cl122		38.83		74.2		104.604		106.06						Vantage		4.5		24.33		17.048

		cl122		41.51		69.4		107.529		106.42						Vantage		7.2		35.89		24.176

		cl122		43.1		97.81		109.122		106.57						Vantage		12.4		30.97		33.704

		cl122		45.12		69.89		111.004		106.7						Vantage		17.8		40.81		39.816

		cl122		45.18		115.89		111.057		106.7						Vantage		18		36.29		39.99

		cl122		45.23		84.66		111.102		106.71						Vantage		77.95		50.09		51.426

		cl122		45.9		78.56		111.69		106.74						Vantage		81.07		44.45		51.711

		cl122		46.31		100.09		112.043		106.76						Vantage		85.8		78.41		52.186

		cl122		48.5		84.35		113.828		106.82						Vantage		86.2		113.53		52.229

		cl122		49.91		125.31		114.896		106.84						Vantage		97.67		37.63		53.623

		cl122		51.85		92.3		116.268		106.84						Vantage		99.89		49.76		53.93

		cl122		54.16		149.66		117.766		106.82						Vantage		128.13		105.31		58.867

		cl122		55.18		123.7		118.382		106.8						Vantage		165		79.13		67.719

		cl122		56.28		155.53		119.019		106.77						Vantage		173.19		86.85		69.983

		cl122		77.95		103.77		126.982		105.9

		cl122		81.07		74.9		127.613		105.77

		cl122		85.8		178.48		128.405		105.58

		cl122		86.2		113.14		128.464		105.57

		cl122		97.67		147.11		129.722		105.18

		cl122		99.89		136.52		129.886		105.12

		cl122		128.13		177.22		130.725		104.68

		cl122		165		158.42		130.64		105.06

		cl122		173.19		187		130.633		105.27

		Morag		2		34.48		30.742		52.2

		Morag		2		62.31		30.742		52.2

		Morag		2.7		70.57		40.062		66.7

		Morag		3.1		137.24		45.09		74.3

		Morag		3.1		77.36		45.09		74.3

		Morag		3.25		82.78		46.923		77

		Morag		3.75		107.33		52.831		85.7

		Morag		4.5		38.16		61.143		97.3

		Morag		7.2		90.94		86.315		129.2

		Morag		12.4		130.71		119.139		161.3

		Morag		17.8		234.4		139.045		172.7

		Morag		18		115.55		139.587		172.9

		Morag		26.33		20.18		153.98		171.6

		Morag		26.59		125.75		154.23		171.4

		Morag		27.8		186.21		155.273		170.4

		Morag		28.69		218.52		155.924		169.5

		Morag		31.8		220.03		157.531		166.1

		Morag		31.9		226.87		157.568		166

		Morag		33.7		244.36		158.081		163.9

		Morag		33.7		163.67		158.081		163.9

		Morag		36.14		152.22		158.398		160.8

		Morag		37.42		144.04		158.416		159.2

		Morag		38.83		196.27		158.334		157.4

		Morag		41.51		93.69		157.928		154.1

		Morag		43.1		218.36		157.555		152.1

		Morag		45.12		191.76		156.966		149.6

		Morag		45.18		106		156.947		149.5

		Morag		45.23		142.57		156.93		149.4

		Morag		45.9		202.38		156.708		148.6

		Morag		46.31		35.54		156.567		148.1

		Morag		48.5		140.11		155.748		145.5

		Morag		49.91		113.47		155.172		143.9

		Morag		51.85		65.8		154.328		141.7

		Morag		54.16		103.43		153.262		139.2

		Morag		55.18		158.3		152.774		138.2

		Morag		56.28		117.49		152.238		137

		Morag		77.95		132.7		141.314		119.7

		Morag		81.07		88.21		139.854		117.9

		Morag		85.8		75.95		137.746		115.4

		Morag		86.2		187.01		137.574		115.2

		Morag		97.67		113.23		133.073		110.6

		Morag		99.89		151.95		132.301		109.9

		Morag		128.13		141.57		125.218		104.9

		Morag		165		111.77		122.434		106

		Morag		173.19		134.38		122.598		107

		cl11233		2		40.5		26.448		28.35

		cl11233		2		34.4		26.448		28.35

		cl11233		2.7		70.66		33.88		36.35

		cl11233		3.1		61.28		37.778		40.55

		cl11233		3.1		48.28		37.778		40.55

		cl11233		3.25		40.95		39.179		42.06

		cl11233		3.75		26.06		43.627		46.84

		cl11233		4.5		46.24		49.702		53.35

		cl11233		7.2		44.21		66.792		71.45

		cl11233		12.4		34.44		85.925		90.55

		cl11233		17.8		114.35		95.359		98.4

		cl11233		18		23.35		95.584		98.55

		cl11233		26.33		65.31		100.406		99.96

		cl11233		26.59		99.56		100.455		99.9

		cl11233		27.8		102.79		100.627		99.57

		cl11233		28.69		82.98		100.703		99.28

		cl11233		31.8		101.14		100.683		98.04

		cl11233		31.9		89.1		100.677		98

		cl11233		33.7		59.76		100.501		97.16

		cl11233		33.7		87.63		100.501		97.16

		cl11233		36.14		70.99		100.126		95.92

		cl11233		37.42		97.34		99.88		95.25

		cl11233		38.83		94.51		99.578		94.5

		cl11233		41.51		103.64		98.936		93.05

		cl11233		43.1		72.04		98.523		92.19

		cl11233		45.12		83.04		97.976		91.12

		cl11233		45.18		97.28		97.96		91.09

		cl11233		45.23		82.96		97.946		91.06

		cl11233		45.9		93.39		97.76		90.71

		cl11233		46.31		78.27		97.646		90.5

		cl11233		48.5		41.1		97.029		89.37

		cl11233		49.91		119.28		96.63		88.67

		cl11233		51.85		64.53		96.081		87.73

		cl11233		54.16		61.64		95.436		86.66

		cl11233		55.18		135.6		95.155		86.2

		cl11233		56.28		93.51		94.855		85.72

		cl11233		77.95		146.15		90.181		78.85

		cl11233		81.07		78.9		89.736		78.25

		cl11233		85.8		47.95		89.176		77.51

		cl11233		86.2		73.24		89.135		77.45

		cl11233		97.67		113.52		88.353		76.41

		cl11233		99.89		101.94		88.288		76.32

		cl11233		128.13		123.89		89.562		77.61

		cl11233		165		125.2		95.814		84.12

		cl11233		173.19		106.21		97.732		86.08

		Vantage		2		19.15		8.539		13.78

		Vantage		2		29.39		8.539		13.78

		Vantage		2.7		25.11		11.139		17.77

		Vantage		3.1		21.1		12.545		19.88

		Vantage		3.1		15.64		12.545		19.88

		Vantage		3.25		14.86		13.058		20.65

		Vantage		3.75		9.05		14.713		23.08

		Vantage		4.5		24.33		17.048		26.43

		Vantage		7.2		35.89		24.176		35.99

		Vantage		12.4		30.97		33.704		46.66

		Vantage		17.8		40.81		39.816		51.56

		Vantage		18		36.29		39.99		51.67

		Vantage		26.33		58.18		45.109		53.46

		Vantage		26.59		46.22		45.217		53.46

		Vantage		27.8		34.06		45.687		53.42

		Vantage		28.69		44.28		46.004		53.38

		Vantage		31.8		65.52		46.938		53.08

		Vantage		31.9		49.66		46.964		53.06

		Vantage		33.7		32.75		47.399		52.82

		Vantage		33.7		47.44		47.399		52.82

		Vantage		36.14		53.4		47.894		52.44

		Vantage		37.42		27.24		48.117		52.23

		Vantage		38.83		47.46		48.338		51.99

		Vantage		41.51		70.11		48.697		51.53

		Vantage		43.1		47.59		48.88		51.26

		Vantage		45.12		46.4		49.085		50.93

		Vantage		45.18		42.86		49.091		50.92

		Vantage		45.23		36.95		49.095		50.91

		Vantage		45.9		54.08		49.157		50.8

		Vantage		46.31		23.78		49.194		50.73

		Vantage		48.5		58.66		49.377		50.4

		Vantage		49.91		69.3		49.485		50.19

		Vantage		51.85		59.09		49.623		49.92

		Vantage		54.16		40.95		49.777		49.63

		Vantage		55.18		49.59		49.842		49.52

		Vantage		56.28		43.33		49.911		49.4

		Vantage		77.95		50.09		51.426		48.51

		Vantage		81.07		44.45		51.711		48.6

		Vantage		85.8		78.41		52.186		48.83

		Vantage		86.2		113.53		52.229		48.86

		Vantage		97.67		37.63		53.623		49.85

		Vantage		99.89		49.76		53.93		50.11

		Vantage		128.13		105.31		58.867		54.73

		Vantage		165		79.13		67.719		63.59

		Vantage		173.19		86.85		69.983		65.86
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Genstat

Existing Model

Pf

Delphi Pred

Genstat Pred

Pi (eggs/g soil)

Pf (eggs/g soil)
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		Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674

		Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038

		Piper		26.33		162.09		195.664

		Piper		26.59		202.12		195.694

		Piper		27.8		173.12		195.725

		Piper		28.69		165.13		195.642

		Piper		31.8		153.01		194.768

		Piper		31.9		173.56		194.727

		Piper		33.7		108.76		193.878

		Piper		33.7		177.08		193.878

		Piper		36.14		267.77		192.442

		Piper		37.42		137.25		191.584

		Piper		38.83		129.46		190.572

		Piper		41.51		224.91		188.499

		Piper		43.1		237.42		187.198

		Piper		45.12		188.55		185.493

		Piper		45.18		149.67		185.442

		Piper		45.23		241.62		185.399

		Piper		45.9		109.29		184.823

		Piper		46.31		195.55		184.468

		Piper		48.5		235.82		182.557

		Piper		49.91		83.08		181.317

		Piper		51.85		267.61		179.607

		Piper		54.16		88.55		177.577

		Piper		55.18		181.08		176.686

		Piper		56.28		201.39		175.73

		Piper		77.95		226.62		158.975

		Piper		81.07		101.76		156.968

		Piper		85.8		103.47		154.13

		Piper		86.2		161.19		153.901

		Piper		97.67		151.17		148.067

		Piper		99.89		161.67		147.093

		Piper		128.13		152.51		138.536

		Piper		165		100.1		135.634

		Piper		173.19		133.18		135.93





		Cultivar		Pi		Pf		Delphi Pred

		Fiona		2		40.36		34.316

		Fiona		2		35.72		34.316

		Fiona		2.7		45.65		43.95

		Fiona		3.1		70.62		49.002

		Fiona		3.1		73.56		49.002

		Fiona		3.25		93.19		50.818

		Fiona		3.75		68.43		56.579

		Fiona		4.5		86		64.444

		Fiona		7.2		65.96		86.535

		Fiona		12.4		100.87		111.122

		Fiona		17.8		102.57		123.042

		Fiona		18		51.76		123.321

		Fiona		26.33		99.09		128.983

		Fiona		26.59		165.7		129.026

		Fiona		27.8		84.08		129.157

		Fiona		28.69		77.07		129.184

		Fiona		31.8		145.68		128.909

		Fiona		31.9		176.88		128.892

		Fiona		33.7		132.35		128.514

		Fiona		33.7		111.72		128.514

		Fiona		36.14		64.31		127.821

		Fiona		37.42		144.32		127.391

		Fiona		38.83		169.06		126.877

		Fiona		41.51		92.62		125.805

		Fiona		43.1		124.44		125.125

		Fiona		45.12		64.51		124.231

		Fiona		45.18		112.39		124.204

		Fiona		45.23		148.71		124.182

		Fiona		45.9		99.86		123.879

		Fiona		46.31		111.65		123.693

		Fiona		48.5		181.8		122.688

		Fiona		49.91		60.99		122.036

		Fiona		51.85		140.25		121.139

		Fiona		54.16		107.93		120.078

		Fiona		55.18		93.97		119.614

		Fiona		56.28		85.25		119.118

		Fiona		77.95		86.99		110.819

		Fiona		81.07		66.99		109.906

		Fiona		85.8		134.3		108.662

		Fiona		86.2		94.09		108.565

		Fiona		97.67		99.43		106.267

		Fiona		99.89		95.13		105.929

		Fiona		128.13		89.91		104.254

		Fiona		165		126.78		107.76

		Fiona		173.19		132.96		109.191





		Cultivar		Pi		Pf		Delphi Pred

		cl122		2		24.72		9.992

		cl122		2		14.21		9.992

		cl122		2.7		24.83		13.313

		cl122		3.1		40.04		15.171

		cl122		3.1		29.21		15.171

		cl122		3.25		62.6		15.86

		cl122		3.75		20.22		18.13

		cl122		4.5		38.6		21.454

		cl122		7.2		58.73		32.661

		cl122		12.4		64		51.234

		cl122		17.8		82.43		66.967

		cl122		18		29.65		67.489

		cl122		26.33		65.66		86.005

		cl122		26.59		45.11		86.492

		cl122		27.8		105.54		88.694

		cl122		28.69		71.15		90.249

		cl122		31.8		105.97		95.275

		cl122		31.9		66.46		95.427

		cl122		33.7		38.03		98.057

		cl122		33.7		128.91		98.057

		cl122		36.14		118.33		101.337

		cl122		37.42		80.23		102.935

		cl122		38.83		74.2		104.604

		cl122		41.51		69.4		107.529

		cl122		43.1		97.81		109.122

		cl122		45.12		69.89		111.004

		cl122		45.18		115.89		111.057

		cl122		45.23		84.66		111.102

		cl122		45.9		78.56		111.69

		cl122		46.31		100.09		112.043

		cl122		48.5		84.35		113.828

		cl122		49.91		125.31		114.896

		cl122		51.85		92.3		116.268

		cl122		54.16		149.66		117.766

		cl122		55.18		123.7		118.382

		cl122		56.28		155.53		119.019

		cl122		77.95		103.77		126.982

		cl122		81.07		74.9		127.613

		cl122		85.8		178.48		128.405

		cl122		86.2		113.14		128.464

		cl122		97.67		147.11		129.722

		cl122		99.89		136.52		129.886

		cl122		128.13		177.22		130.725

		cl122		165		158.42		130.64

		cl122		173.19		187		130.633





		Cultivar		Pi		Pf		Delphi Pred

		Morag		2		34.48		30.742

		Morag		2		62.31		30.742

		Morag		2.7		70.57		40.062

		Morag		3.1		137.24		45.09

		Morag		3.1		77.36		45.09

		Morag		3.25		82.78		46.923

		Morag		3.75		107.33		52.831

		Morag		4.5		38.16		61.143

		Morag		7.2		90.94		86.315

		Morag		12.4		130.71		119.139

		Morag		17.8		234.4		139.045

		Morag		18		115.55		139.587

		Morag		26.33		20.18		153.98

		Morag		26.59		125.75		154.23

		Morag		27.8		186.21		155.273

		Morag		28.69		218.52		155.924

		Morag		31.8		220.03		157.531

		Morag		31.9		226.87		157.568

		Morag		33.7		244.36		158.081

		Morag		33.7		163.67		158.081

		Morag		36.14		152.22		158.398

		Morag		37.42		144.04		158.416

		Morag		38.83		196.27		158.334

		Morag		41.51		93.69		157.928

		Morag		43.1		218.36		157.555

		Morag		45.12		191.76		156.966

		Morag		45.18		106		156.947

		Morag		45.23		142.57		156.93

		Morag		45.9		202.38		156.708

		Morag		46.31		35.54		156.567

		Morag		48.5		140.11		155.748

		Morag		49.91		113.47		155.172

		Morag		51.85		65.8		154.328

		Morag		54.16		103.43		153.262

		Morag		55.18		158.3		152.774

		Morag		56.28		117.49		152.238

		Morag		77.95		132.7		141.314

		Morag		81.07		88.21		139.854

		Morag		85.8		75.95		137.746

		Morag		86.2		187.01		137.574

		Morag		97.67		113.23		133.073

		Morag		99.89		151.95		132.301

		Morag		128.13		141.57		125.218

		Morag		165		111.77		122.434

		Morag		173.19		134.38		122.598





		Cultivar		Pi		Pf		Delphi Pred

		cl11233		2		40.5		26.448

		cl11233		2		34.4		26.448

		cl11233		2.7		70.66		33.88

		cl11233		3.1		61.28		37.778

		cl11233		3.1		48.28		37.778

		cl11233		3.25		40.95		39.179

		cl11233		3.75		26.06		43.627

		cl11233		4.5		46.24		49.702

		cl11233		7.2		44.21		66.792

		cl11233		12.4		34.44		85.925

		cl11233		17.8		114.35		95.359

		cl11233		18		23.35		95.584

		cl11233		26.33		65.31		100.406

		cl11233		26.59		99.56		100.455

		cl11233		27.8		102.79		100.627

		cl11233		28.69		82.98		100.703

		cl11233		31.8		101.14		100.683

		cl11233		31.9		89.1		100.677

		cl11233		33.7		59.76		100.501

		cl11233		33.7		87.63		100.501

		cl11233		36.14		70.99		100.126

		cl11233		37.42		97.34		99.88

		cl11233		38.83		94.51		99.578

		cl11233		41.51		103.64		98.936

		cl11233		43.1		72.04		98.523

		cl11233		45.12		83.04		97.976

		cl11233		45.18		97.28		97.96

		cl11233		45.23		82.96		97.946

		cl11233		45.9		93.39		97.76

		cl11233		46.31		78.27		97.646

		cl11233		48.5		41.1		97.029

		cl11233		49.91		119.28		96.63

		cl11233		51.85		64.53		96.081

		cl11233		54.16		61.64		95.436

		cl11233		55.18		135.6		95.155

		cl11233		56.28		93.51		94.855

		cl11233		77.95		146.15		90.181

		cl11233		81.07		78.9		89.736

		cl11233		85.8		47.95		89.176

		cl11233		86.2		73.24		89.135

		cl11233		97.67		113.52		88.353

		cl11233		99.89		101.94		88.288

		cl11233		128.13		123.89		89.562

		cl11233		165		125.2		95.814

		cl11233		173.19		106.21		97.732





		Cultivar		Pi		Pf		Delphi Pred

		Vantage		2		19.15		8.539

		Vantage		2		29.39		8.539

		Vantage		2.7		25.11		11.139

		Vantage		3.1		21.1		12.545

		Vantage		3.1		15.64		12.545

		Vantage		3.25		14.86		13.058

		Vantage		3.75		9.05		14.713

		Vantage		4.5		24.33		17.048

		Vantage		7.2		35.89		24.176

		Vantage		12.4		30.97		33.704

		Vantage		17.8		40.81		39.816

		Vantage		18		36.29		39.99

		Vantage		26.33		58.18		45.109

		Vantage		26.59		46.22		45.217

		Vantage		27.8		34.06		45.687

		Vantage		28.69		44.28		46.004

		Vantage		31.8		65.52		46.938

		Vantage		31.9		49.66		46.964

		Vantage		33.7		32.75		47.399

		Vantage		33.7		47.44		47.399

		Vantage		36.14		53.4		47.894

		Vantage		37.42		27.24		48.117

		Vantage		38.83		47.46		48.338

		Vantage		41.51		70.11		48.697

		Vantage		43.1		47.59		48.88

		Vantage		45.12		46.4		49.085

		Vantage		45.18		42.86		49.091

		Vantage		45.23		36.95		49.095

		Vantage		45.9		54.08		49.157

		Vantage		46.31		23.78		49.194

		Vantage		48.5		58.66		49.377

		Vantage		49.91		69.3		49.485

		Vantage		51.85		59.09		49.623

		Vantage		54.16		40.95		49.777

		Vantage		55.18		49.59		49.842

		Vantage		56.28		43.33		49.911

		Vantage		77.95		50.09		51.426

		Vantage		81.07		44.45		51.711

		Vantage		85.8		78.41		52.186

		Vantage		86.2		113.53		52.229

		Vantage		97.67		37.63		53.623

		Vantage		99.89		49.76		53.93

		Vantage		128.13		105.31		58.867

		Vantage		165		79.13		67.719

		Vantage		173.19		86.85		69.983
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Genstat Pred

		Cultivar		Pi		Pf		Genstat Pred

		Piper		2		63.85		57.2

		Piper		2		63.9		57.2

		Piper		2.7		98.2		73.4

		Piper		3.1		137.39		81.9

		Piper		3.1		86.95		81.9

		Piper		3.25		76.06		84.9

		Piper		3.75		86.21		94.6

		Piper		4.5		74.37		107.8

		Piper		7.2		150.28		144.5

		Piper		12.4		190.12		183.2

		Piper		17.8		146.87		198.8

		Piper		18		93.38		199.1

		Piper		26.33		162.09		200.9

		Piper		26.59		202.12		200.7

		Piper		27.8		173.12		199.9

		Piper		28.69		165.13		199.1

		Piper		31.8		153.01		196

		Piper		31.9		173.56		195.9

		Piper		33.7		108.76		193.8

		Piper		33.7		177.08		193.8

		Piper		36.14		267.77		190.8

		Piper		37.42		137.25		189.1

		Piper		38.83		129.46		187.2

		Piper		41.51		224.91		183.6

		Piper		43.1		237.42		181.5

		Piper		45.12		188.55		178.7

		Piper		45.18		149.67		178.6

		Piper		45.23		241.62		178.6

		Piper		45.9		109.29		177.7

		Piper		46.31		195.55		177.1

		Piper		48.5		235.82		174.2

		Piper		49.91		83.08		172.4

		Piper		51.85		267.61		169.9

		Piper		54.16		88.55		167

		Piper		55.18		181.08		165.8

		Piper		56.28		201.39		164.5

		High		77.95		226.62		143.2

		High		81.07		101.76		140.9

		High		85.8		103.47		137.6

		High		86.2		161.19		137.4

		High		97.67		151.17		131

		High		99.89		161.67		129.9

		High		128.13		152.51		121.4

		High		165		100.1		119.4

		High		173.19		133.18		119.9

		Fiona		2		40.36		40.2

		Fiona		2		35.72		40.2

		Fiona		2.7		45.65		51.4

		Fiona		3.1		70.62		57.3

		Fiona		3.1		73.56		57.3

		Fiona		3.25		93.19		59.3

		Fiona		3.75		68.43		66

		Fiona		4.5		86		74.9

		Fiona		7.2		65.96		99.2

		Fiona		12.4		100.87		123.3

		Fiona		17.8		102.57		131.6

		Fiona		18		51.76		131.8

		Fiona		26.33		99.09		130.6

		Fiona		26.59		165.7		130.4

		Fiona		27.8		84.08		129.6

		Fiona		28.69		77.07		128.9

		Fiona		31.8		145.68		126.4

		Fiona		31.9		176.88		126.3

		Fiona		33.7		132.35		124.7

		Fiona		33.7		111.72		124.7

		Fiona		36.14		64.31		122.4

		Fiona		37.42		144.32		121.3

		Fiona		38.83		169.06		119.9

		Fiona		41.51		92.62		117.5

		Fiona		43.1		124.44		116

		Fiona		45.12		64.51		114.3

		Fiona		45.18		112.39		114.2

		Fiona		45.23		148.71		114.2

		Fiona		45.9		99.86		113.6

		Fiona		46.31		111.65		113.2

		Fiona		48.5		181.8		111.4

		Fiona		49.91		60.99		110.2

		Fiona		51.85		140.25		108.7

		Fiona		54.16		107.93		107

		Fiona		55.18		93.97		106.2

		Fiona		56.28		85.25		105.4

		High		77.95		86.99		94

		High		81.07		66.99		92.9

		High		85.8		134.3		91.5

		High		86.2		94.09		91.4

		High		97.67		99.43		88.9

		High		99.89		95.13		88.6

		High		128.13		89.91		87.5

		High		165		126.78		92

		High		173.19		132.96		93.6

		cl122		2		24.72		19.83

		cl122		2		14.21		19.83

		cl122		2.7		24.83		25.89

		cl122		3.1		40.04		29.17

		cl122		3.1		29.21		29.17

		cl122		3.25		62.6		30.37

		cl122		3.75		20.22		34.23

		cl122		4.5		38.6		39.66

		cl122		7.2		58.73		56.19

		cl122		12.4		64		77.78

		cl122		17.8		82.43		90.91

		cl122		18		29.65		91.27

		cl122		26.33		65.66		101.18

		cl122		26.59		45.11		101.37

		cl122		27.8		105.54		102.18

		cl122		28.69		71.15		102.71

		cl122		31.8		105.97		104.2

		cl122		31.9		66.46		104.24

		cl122		33.7		38.03		104.88

		cl122		33.7		128.91		104.88

		cl122		36.14		118.33		105.54

		cl122		37.42		80.23		105.81

		cl122		38.83		74.2		106.06

		cl122		41.51		69.4		106.42

		cl122		43.1		97.81		106.57

		cl122		45.12		69.89		106.7

		cl122		45.18		115.89		106.7

		cl122		45.23		84.66		106.71

		cl122		45.9		78.56		106.74

		cl122		46.31		100.09		106.76

		cl122		48.5		84.35		106.82

		cl122		49.91		125.31		106.84

		cl122		51.85		92.3		106.84

		cl122		54.16		149.66		106.82

		cl122		55.18		123.7		106.8

		cl122		56.28		155.53		106.77

		High		77.95		103.77		105.9

		High		81.07		74.9		105.77

		High		85.8		178.48		105.58

		High		86.2		113.14		105.57

		High		97.67		147.11		105.18

		High		99.89		136.52		105.12

		High		128.13		177.22		104.68

		High		165		158.42		105.06

		High		173.19		187		105.27

		Morag		2		34.48		52.2

		Morag		2		62.31		52.2

		Morag		2.7		70.57		66.7

		Morag		3.1		137.24		74.3

		Morag		3.1		77.36		74.3

		Morag		3.25		82.78		77

		Morag		3.75		107.33		85.7

		Morag		4.5		38.16		97.3

		Morag		7.2		90.94		129.2

		Morag		12.4		130.71		161.3

		Morag		17.8		234.4		172.7

		Morag		18		115.55		172.9

		Morag		26.33		20.18		171.6

		Morag		26.59		125.75		171.4

		Morag		27.8		186.21		170.4

		Morag		28.69		218.52		169.5

		Morag		31.8		220.03		166.1

		Morag		31.9		226.87		166

		Morag		33.7		244.36		163.9

		Morag		33.7		163.67		163.9

		Morag		36.14		152.22		160.8

		Morag		37.42		144.04		159.2

		Morag		38.83		196.27		157.4

		Morag		41.51		93.69		154.1

		Morag		43.1		218.36		152.1

		Morag		45.12		191.76		149.6

		Morag		45.18		106		149.5

		Morag		45.23		142.57		149.4

		Morag		45.9		202.38		148.6

		Morag		46.31		35.54		148.1

		Morag		48.5		140.11		145.5

		Morag		49.91		113.47		143.9

		Morag		51.85		65.8		141.7

		Morag		54.16		103.43		139.2

		Morag		55.18		158.3		138.2

		Morag		56.28		117.49		137

		High		77.95		132.7		119.7

		High		81.07		88.21		117.9

		High		85.8		75.95		115.4

		High		86.2		187.01		115.2

		High		97.67		113.23		110.6

		High		99.89		151.95		109.9

		High		128.13		141.57		104.9

		High		165		111.77		106

		High		173.19		134.38		107

		cl11233		2		40.5		28.35

		cl11233		2		34.4		28.35

		cl11233		2.7		70.66		36.35

		cl11233		3.1		61.28		40.55

		cl11233		3.1		48.28		40.55

		cl11233		3.25		40.95		42.06

		cl11233		3.75		26.06		46.84

		cl11233		4.5		46.24		53.35

		cl11233		7.2		44.21		71.45

		cl11233		12.4		34.44		90.55

		cl11233		17.8		114.35		98.4

		cl11233		18		23.35		98.55

		cl11233		26.33		65.31		99.96

		cl11233		26.59		99.56		99.9

		cl11233		27.8		102.79		99.57

		cl11233		28.69		82.98		99.28

		cl11233		31.8		101.14		98.04

		cl11233		31.9		89.1		98

		cl11233		33.7		59.76		97.16

		cl11233		33.7		87.63		97.16

		cl11233		36.14		70.99		95.92

		cl11233		37.42		97.34		95.25

		cl11233		38.83		94.51		94.5

		cl11233		41.51		103.64		93.05

		cl11233		43.1		72.04		92.19

		cl11233		45.12		83.04		91.12

		cl11233		45.18		97.28		91.09

		cl11233		45.23		82.96		91.06

		cl11233		45.9		93.39		90.71

		cl11233		46.31		78.27		90.5

		cl11233		48.5		41.1		89.37

		cl11233		49.91		119.28		88.67

		cl11233		51.85		64.53		87.73

		cl11233		54.16		61.64		86.66

		cl11233		55.18		135.6		86.2

		cl11233		56.28		93.51		85.72

		High		77.95		146.15		78.85

		High		81.07		78.9		78.25

		High		85.8		47.95		77.51

		High		86.2		73.24		77.45

		High		97.67		113.52		76.41

		High		99.89		101.94		76.32

		High		128.13		123.89		77.61

		High		165		125.2		84.12

		High		173.19		106.21		86.08

		Vantage		2		19.15		13.78

		Vantage		2		29.39		13.78

		Vantage		2.7		25.11		17.77

		Vantage		3.1		21.1		19.88

		Vantage		3.1		15.64		19.88

		Vantage		3.25		14.86		20.65

		Vantage		3.75		9.05		23.08

		Vantage		4.5		24.33		26.43

		Vantage		7.2		35.89		35.99

		Vantage		12.4		30.97		46.66

		Vantage		17.8		40.81		51.56

		Vantage		18		36.29		51.67

		Vantage		26.33		58.18		53.46

		Vantage		26.59		46.22		53.46

		Vantage		27.8		34.06		53.42

		Vantage		28.69		44.28		53.38

		Vantage		31.8		65.52		53.08

		Vantage		31.9		49.66		53.06

		Vantage		33.7		32.75		52.82

		Vantage		33.7		47.44		52.82

		Vantage		36.14		53.4		52.44

		Vantage		37.42		27.24		52.23

		Vantage		38.83		47.46		51.99

		Vantage		41.51		70.11		51.53

		Vantage		43.1		47.59		51.26

		Vantage		45.12		46.4		50.93

		Vantage		45.18		42.86		50.92

		Vantage		45.23		36.95		50.91

		Vantage		45.9		54.08		50.8

		Vantage		46.31		23.78		50.73

		Vantage		48.5		58.66		50.4

		Vantage		49.91		69.3		50.19

		Vantage		51.85		59.09		49.92

		Vantage		54.16		40.95		49.63

		Vantage		55.18		49.59		49.52

		Vantage		56.28		43.33		49.4

		High		77.95		50.09		48.51

		High		81.07		44.45		48.6

		High		85.8		78.41		48.83

		High		86.2		113.53		48.86

		High		97.67		37.63		49.85

		High		99.89		49.76		50.11

		High		128.13		105.31		54.73

		High		165		79.13		63.59

		High		173.19		86.85		65.86





Hi&Lo

		Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674

		Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038

		Piper		77.95		226.62		158.975

		Piper		81.07		101.76		156.968

		Piper		85.8		103.47		154.13

		Piper		86.2		161.19		153.901

		Piper		97.67		151.17		148.067

		Piper		99.89		161.67		147.093

		Piper		128.13		152.51		138.536

		Piper		165		100.1		135.634

		Piper		173.19		133.18		135.93

		Fiona		2		40.36		34.316

		Fiona		2		35.72		34.316

		Fiona		2.7		45.65		43.95

		Fiona		3.1		70.62		49.002

		Fiona		3.1		73.56		49.002

		Fiona		3.25		93.19		50.818

		Fiona		3.75		68.43		56.579

		Fiona		4.5		86		64.444

		Fiona		7.2		65.96		86.535

		Fiona		12.4		100.87		111.122

		Fiona		17.8		102.57		123.042

		Fiona		18		51.76		123.321

		Fiona		77.95		86.99		110.819

		Fiona		81.07		66.99		109.906

		Fiona		85.8		134.3		108.662

		Fiona		86.2		94.09		108.565

		Fiona		97.67		99.43		106.267

		Fiona		99.89		95.13		105.929

		Fiona		128.13		89.91		104.254

		Fiona		165		126.78		107.76

		Fiona		173.19		132.96		109.191

		cl122		2		24.72		9.992

		cl122		2		14.21		9.992

		cl122		2.7		24.83		13.313

		cl122		3.1		40.04		15.171

		cl122		3.1		29.21		15.171

		cl122		3.25		62.6		15.86

		cl122		3.75		20.22		18.13

		cl122		4.5		38.6		21.454

		cl122		7.2		58.73		32.661

		cl122		12.4		64		51.234

		cl122		17.8		82.43		66.967

		cl122		18		29.65		67.489

		cl122		77.95		103.77		126.982

		cl122		81.07		74.9		127.613

		cl122		85.8		178.48		128.405

		cl122		86.2		113.14		128.464

		cl122		97.67		147.11		129.722

		cl122		99.89		136.52		129.886

		cl122		128.13		177.22		130.725

		cl122		165		158.42		130.64

		cl122		173.19		187		130.633

		Morag		2		34.48		30.742

		Morag		2		62.31		30.742

		Morag		2.7		70.57		40.062

		Morag		3.1		137.24		45.09

		Morag		3.1		77.36		45.09

		Morag		3.25		82.78		46.923

		Morag		3.75		107.33		52.831

		Morag		4.5		38.16		61.143

		Morag		7.2		90.94		86.315

		Morag		12.4		130.71		119.139

		Morag		17.8		234.4		139.045

		Morag		18		115.55		139.587

		Morag		77.95		132.7		141.314

		Morag		81.07		88.21		139.854

		Morag		85.8		75.95		137.746

		Morag		86.2		187.01		137.574

		Morag		97.67		113.23		133.073

		Morag		99.89		151.95		132.301

		Morag		128.13		141.57		125.218

		Morag		165		111.77		122.434

		Morag		173.19		134.38		122.598

		cl11233		2		40.5		26.448

		cl11233		2		34.4		26.448

		cl11233		2.7		70.66		33.88

		cl11233		3.1		61.28		37.778

		cl11233		3.1		48.28		37.778

		cl11233		3.25		40.95		39.179

		cl11233		3.75		26.06		43.627

		cl11233		4.5		46.24		49.702

		cl11233		7.2		44.21		66.792

		cl11233		12.4		34.44		85.925

		cl11233		17.8		114.35		95.359

		cl11233		18		23.35		95.584

		cl11233		77.95		146.15		90.181

		cl11233		81.07		78.9		89.736

		cl11233		85.8		47.95		89.176

		cl11233		86.2		73.24		89.135

		cl11233		97.67		113.52		88.353

		cl11233		99.89		101.94		88.288

		cl11233		128.13		123.89		89.562

		cl11233		165		125.2		95.814

		cl11233		173.19		106.21		97.732

		Vantage		2		19.15		8.539

		Vantage		2		29.39		8.539

		Vantage		2.7		25.11		11.139

		Vantage		3.1		21.1		12.545

		Vantage		3.1		15.64		12.545

		Vantage		3.25		14.86		13.058

		Vantage		3.75		9.05		14.713

		Vantage		4.5		24.33		17.048

		Vantage		7.2		35.89		24.176

		Vantage		12.4		30.97		33.704

		Vantage		17.8		40.81		39.816

		Vantage		18		36.29		39.99

		Vantage		77.95		50.09		51.426

		Vantage		81.07		44.45		51.711

		Vantage		85.8		78.41		52.186

		Vantage		86.2		113.53		52.229

		Vantage		97.67		37.63		53.623

		Vantage		99.89		49.76		53.93

		Vantage		128.13		105.31		58.867

		Vantage		165		79.13		67.719

		Vantage		173.19		86.85		69.983





Delphi Pred

		Cultivar		Pi		Pf		Delphi Pred		Genstat Pred						Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674		57.2						Piper		2		63.85		52.674

		Piper		2		63.9		52.674		57.2						Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448		73.4						Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192		81.9						Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192		81.9						Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975		84.9						Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801		94.6						Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844		107.8						Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602		144.5						Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914		183.2						Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633		198.8						Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038		199.1						Piper		18		93.38		188.038

		Piper		26.33		162.09		195.664		200.9						Piper		77.95		226.62		158.975

		Piper		26.59		202.12		195.694		200.7						Piper		81.07		101.76		156.968

		Piper		27.8		173.12		195.725		199.9						Piper		85.8		103.47		154.13

		Piper		28.69		165.13		195.642		199.1						Piper		86.2		161.19		153.901

		Piper		31.8		153.01		194.768		196						Piper		97.67		151.17		148.067

		Piper		31.9		173.56		194.727		195.9						Piper		99.89		161.67		147.093

		Piper		33.7		108.76		193.878		193.8						Piper		128.13		152.51		138.536

		Piper		33.7		177.08		193.878		193.8						Piper		165		100.1		135.634

		Piper		36.14		267.77		192.442		190.8						Piper		173.19		133.18		135.93

		Piper		37.42		137.25		191.584		189.1						Fiona		2		40.36		34.316

		Piper		38.83		129.46		190.572		187.2						Fiona		2		35.72		34.316

		Piper		41.51		224.91		188.499		183.6						Fiona		2.7		45.65		43.95

		Piper		43.1		237.42		187.198		181.5						Fiona		3.1		70.62		49.002

		Piper		45.12		188.55		185.493		178.7						Fiona		3.1		73.56		49.002

		Piper		45.18		149.67		185.442		178.6						Fiona		3.25		93.19		50.818

		Piper		45.23		241.62		185.399		178.6						Fiona		3.75		68.43		56.579

		Piper		45.9		109.29		184.823		177.7						Fiona		4.5		86		64.444

		Piper		46.31		195.55		184.468		177.1						Fiona		7.2		65.96		86.535

		Piper		48.5		235.82		182.557		174.2						Fiona		12.4		100.87		111.122

		Piper		49.91		83.08		181.317		172.4						Fiona		17.8		102.57		123.042

		Piper		51.85		267.61		179.607		169.9						Fiona		18		51.76		123.321

		Piper		54.16		88.55		177.577		167						Fiona		77.95		86.99		110.819

		Piper		55.18		181.08		176.686		165.8						Fiona		81.07		66.99		109.906

		Piper		56.28		201.39		175.73		164.5						Fiona		85.8		134.3		108.662

		Piper		77.95		226.62		158.975		143.2						Fiona		86.2		94.09		108.565

		Piper		81.07		101.76		156.968		140.9						Fiona		97.67		99.43		106.267

		Piper		85.8		103.47		154.13		137.6						Fiona		99.89		95.13		105.929

		Piper		86.2		161.19		153.901		137.4						Fiona		128.13		89.91		104.254

		Piper		97.67		151.17		148.067		131						Fiona		165		126.78		107.76

		Piper		99.89		161.67		147.093		129.9						Fiona		173.19		132.96		109.191

		Piper		128.13		152.51		138.536		121.4						cl122		2		24.72		9.992

		Piper		165		100.1		135.634		119.4						cl122		2		14.21		9.992

		Piper		173.19		133.18		135.93		119.9						cl122		2.7		24.83		13.313

		Fiona		2		40.36		34.316		40.2						cl122		3.1		40.04		15.171

		Fiona		2		35.72		34.316		40.2						cl122		3.1		29.21		15.171

		Fiona		2.7		45.65		43.95		51.4						cl122		3.25		62.6		15.86

		Fiona		3.1		70.62		49.002		57.3						cl122		3.75		20.22		18.13

		Fiona		3.1		73.56		49.002		57.3						cl122		4.5		38.6		21.454

		Fiona		3.25		93.19		50.818		59.3						cl122		7.2		58.73		32.661

		Fiona		3.75		68.43		56.579		66						cl122		12.4		64		51.234

		Fiona		4.5		86		64.444		74.9						cl122		17.8		82.43		66.967

		Fiona		7.2		65.96		86.535		99.2						cl122		18		29.65		67.489

		Fiona		12.4		100.87		111.122		123.3						cl122		77.95		103.77		126.982

		Fiona		17.8		102.57		123.042		131.6						cl122		81.07		74.9		127.613

		Fiona		18		51.76		123.321		131.8						cl122		85.8		178.48		128.405

		Fiona		26.33		99.09		128.983		130.6						cl122		86.2		113.14		128.464

		Fiona		26.59		165.7		129.026		130.4						cl122		97.67		147.11		129.722

		Fiona		27.8		84.08		129.157		129.6						cl122		99.89		136.52		129.886

		Fiona		28.69		77.07		129.184		128.9						cl122		128.13		177.22		130.725

		Fiona		31.8		145.68		128.909		126.4						cl122		165		158.42		130.64

		Fiona		31.9		176.88		128.892		126.3						cl122		173.19		187		130.633

		Fiona		33.7		132.35		128.514		124.7						Morag		2		34.48		30.742

		Fiona		33.7		111.72		128.514		124.7						Morag		2		62.31		30.742

		Fiona		36.14		64.31		127.821		122.4						Morag		2.7		70.57		40.062

		Fiona		37.42		144.32		127.391		121.3						Morag		3.1		137.24		45.09

		Fiona		38.83		169.06		126.877		119.9						Morag		3.1		77.36		45.09

		Fiona		41.51		92.62		125.805		117.5						Morag		3.25		82.78		46.923

		Fiona		43.1		124.44		125.125		116						Morag		3.75		107.33		52.831

		Fiona		45.12		64.51		124.231		114.3						Morag		4.5		38.16		61.143

		Fiona		45.18		112.39		124.204		114.2						Morag		7.2		90.94		86.315

		Fiona		45.23		148.71		124.182		114.2						Morag		12.4		130.71		119.139

		Fiona		45.9		99.86		123.879		113.6						Morag		17.8		234.4		139.045

		Fiona		46.31		111.65		123.693		113.2						Morag		18		115.55		139.587

		Fiona		48.5		181.8		122.688		111.4						Morag		77.95		132.7		141.314

		Fiona		49.91		60.99		122.036		110.2						Morag		81.07		88.21		139.854

		Fiona		51.85		140.25		121.139		108.7						Morag		85.8		75.95		137.746

		Fiona		54.16		107.93		120.078		107						Morag		86.2		187.01		137.574

		Fiona		55.18		93.97		119.614		106.2						Morag		97.67		113.23		133.073

		Fiona		56.28		85.25		119.118		105.4						Morag		99.89		151.95		132.301

		Fiona		77.95		86.99		110.819		94						Morag		128.13		141.57		125.218

		Fiona		81.07		66.99		109.906		92.9						Morag		165		111.77		122.434

		Fiona		85.8		134.3		108.662		91.5						Morag		173.19		134.38		122.598

		Fiona		86.2		94.09		108.565		91.4						cl11233		2		40.5		26.448

		Fiona		97.67		99.43		106.267		88.9						cl11233		2		34.4		26.448

		Fiona		99.89		95.13		105.929		88.6						cl11233		2.7		70.66		33.88

		Fiona		128.13		89.91		104.254		87.5						cl11233		3.1		61.28		37.778

		Fiona		165		126.78		107.76		92						cl11233		3.1		48.28		37.778

		Fiona		173.19		132.96		109.191		93.6						cl11233		3.25		40.95		39.179

		cl122		2		24.72		9.992		19.83						cl11233		3.75		26.06		43.627

		cl122		2		14.21		9.992		19.83						cl11233		4.5		46.24		49.702

		cl122		2.7		24.83		13.313		25.89						cl11233		7.2		44.21		66.792

		cl122		3.1		40.04		15.171		29.17						cl11233		12.4		34.44		85.925

		cl122		3.1		29.21		15.171		29.17						cl11233		17.8		114.35		95.359

		cl122		3.25		62.6		15.86		30.37						cl11233		18		23.35		95.584

		cl122		3.75		20.22		18.13		34.23						cl11233		77.95		146.15		90.181

		cl122		4.5		38.6		21.454		39.66						cl11233		81.07		78.9		89.736

		cl122		7.2		58.73		32.661		56.19						cl11233		85.8		47.95		89.176

		cl122		12.4		64		51.234		77.78						cl11233		86.2		73.24		89.135

		cl122		17.8		82.43		66.967		90.91						cl11233		97.67		113.52		88.353

		cl122		18		29.65		67.489		91.27						cl11233		99.89		101.94		88.288

		cl122		26.33		65.66		86.005		101.18						cl11233		128.13		123.89		89.562

		cl122		26.59		45.11		86.492		101.37						cl11233		165		125.2		95.814

		cl122		27.8		105.54		88.694		102.18						cl11233		173.19		106.21		97.732

		cl122		28.69		71.15		90.249		102.71						Vantage		2		19.15		8.539

		cl122		31.8		105.97		95.275		104.2						Vantage		2		29.39		8.539

		cl122		31.9		66.46		95.427		104.24						Vantage		2.7		25.11		11.139

		cl122		33.7		38.03		98.057		104.88						Vantage		3.1		21.1		12.545

		cl122		33.7		128.91		98.057		104.88						Vantage		3.1		15.64		12.545

		cl122		36.14		118.33		101.337		105.54						Vantage		3.25		14.86		13.058

		cl122		37.42		80.23		102.935		105.81						Vantage		3.75		9.05		14.713

		cl122		38.83		74.2		104.604		106.06						Vantage		4.5		24.33		17.048

		cl122		41.51		69.4		107.529		106.42						Vantage		7.2		35.89		24.176

		cl122		43.1		97.81		109.122		106.57						Vantage		12.4		30.97		33.704

		cl122		45.12		69.89		111.004		106.7						Vantage		17.8		40.81		39.816

		cl122		45.18		115.89		111.057		106.7						Vantage		18		36.29		39.99

		cl122		45.23		84.66		111.102		106.71						Vantage		77.95		50.09		51.426

		cl122		45.9		78.56		111.69		106.74						Vantage		81.07		44.45		51.711

		cl122		46.31		100.09		112.043		106.76						Vantage		85.8		78.41		52.186

		cl122		48.5		84.35		113.828		106.82						Vantage		86.2		113.53		52.229

		cl122		49.91		125.31		114.896		106.84						Vantage		97.67		37.63		53.623

		cl122		51.85		92.3		116.268		106.84						Vantage		99.89		49.76		53.93

		cl122		54.16		149.66		117.766		106.82						Vantage		128.13		105.31		58.867

		cl122		55.18		123.7		118.382		106.8						Vantage		165		79.13		67.719

		cl122		56.28		155.53		119.019		106.77						Vantage		173.19		86.85		69.983

		cl122		77.95		103.77		126.982		105.9

		cl122		81.07		74.9		127.613		105.77

		cl122		85.8		178.48		128.405		105.58

		cl122		86.2		113.14		128.464		105.57

		cl122		97.67		147.11		129.722		105.18

		cl122		99.89		136.52		129.886		105.12

		cl122		128.13		177.22		130.725		104.68

		cl122		165		158.42		130.64		105.06

		cl122		173.19		187		130.633		105.27

		Morag		2		34.48		30.742		52.2

		Morag		2		62.31		30.742		52.2

		Morag		2.7		70.57		40.062		66.7

		Morag		3.1		137.24		45.09		74.3

		Morag		3.1		77.36		45.09		74.3

		Morag		3.25		82.78		46.923		77

		Morag		3.75		107.33		52.831		85.7

		Morag		4.5		38.16		61.143		97.3

		Morag		7.2		90.94		86.315		129.2

		Morag		12.4		130.71		119.139		161.3

		Morag		17.8		234.4		139.045		172.7

		Morag		18		115.55		139.587		172.9

		Morag		26.33		20.18		153.98		171.6

		Morag		26.59		125.75		154.23		171.4

		Morag		27.8		186.21		155.273		170.4

		Morag		28.69		218.52		155.924		169.5

		Morag		31.8		220.03		157.531		166.1

		Morag		31.9		226.87		157.568		166

		Morag		33.7		244.36		158.081		163.9

		Morag		33.7		163.67		158.081		163.9

		Morag		36.14		152.22		158.398		160.8

		Morag		37.42		144.04		158.416		159.2

		Morag		38.83		196.27		158.334		157.4

		Morag		41.51		93.69		157.928		154.1

		Morag		43.1		218.36		157.555		152.1

		Morag		45.12		191.76		156.966		149.6

		Morag		45.18		106		156.947		149.5

		Morag		45.23		142.57		156.93		149.4

		Morag		45.9		202.38		156.708		148.6

		Morag		46.31		35.54		156.567		148.1

		Morag		48.5		140.11		155.748		145.5

		Morag		49.91		113.47		155.172		143.9

		Morag		51.85		65.8		154.328		141.7

		Morag		54.16		103.43		153.262		139.2

		Morag		55.18		158.3		152.774		138.2

		Morag		56.28		117.49		152.238		137

		Morag		77.95		132.7		141.314		119.7

		Morag		81.07		88.21		139.854		117.9

		Morag		85.8		75.95		137.746		115.4

		Morag		86.2		187.01		137.574		115.2

		Morag		97.67		113.23		133.073		110.6

		Morag		99.89		151.95		132.301		109.9

		Morag		128.13		141.57		125.218		104.9

		Morag		165		111.77		122.434		106

		Morag		173.19		134.38		122.598		107

		cl11233		2		40.5		26.448		28.35

		cl11233		2		34.4		26.448		28.35

		cl11233		2.7		70.66		33.88		36.35

		cl11233		3.1		61.28		37.778		40.55

		cl11233		3.1		48.28		37.778		40.55

		cl11233		3.25		40.95		39.179		42.06

		cl11233		3.75		26.06		43.627		46.84

		cl11233		4.5		46.24		49.702		53.35

		cl11233		7.2		44.21		66.792		71.45

		cl11233		12.4		34.44		85.925		90.55

		cl11233		17.8		114.35		95.359		98.4

		cl11233		18		23.35		95.584		98.55

		cl11233		26.33		65.31		100.406		99.96

		cl11233		26.59		99.56		100.455		99.9

		cl11233		27.8		102.79		100.627		99.57

		cl11233		28.69		82.98		100.703		99.28

		cl11233		31.8		101.14		100.683		98.04

		cl11233		31.9		89.1		100.677		98

		cl11233		33.7		59.76		100.501		97.16

		cl11233		33.7		87.63		100.501		97.16

		cl11233		36.14		70.99		100.126		95.92

		cl11233		37.42		97.34		99.88		95.25

		cl11233		38.83		94.51		99.578		94.5

		cl11233		41.51		103.64		98.936		93.05

		cl11233		43.1		72.04		98.523		92.19

		cl11233		45.12		83.04		97.976		91.12

		cl11233		45.18		97.28		97.96		91.09

		cl11233		45.23		82.96		97.946		91.06

		cl11233		45.9		93.39		97.76		90.71

		cl11233		46.31		78.27		97.646		90.5

		cl11233		48.5		41.1		97.029		89.37

		cl11233		49.91		119.28		96.63		88.67

		cl11233		51.85		64.53		96.081		87.73

		cl11233		54.16		61.64		95.436		86.66

		cl11233		55.18		135.6		95.155		86.2

		cl11233		56.28		93.51		94.855		85.72

		cl11233		77.95		146.15		90.181		78.85

		cl11233		81.07		78.9		89.736		78.25

		cl11233		85.8		47.95		89.176		77.51

		cl11233		86.2		73.24		89.135		77.45

		cl11233		97.67		113.52		88.353		76.41

		cl11233		99.89		101.94		88.288		76.32

		cl11233		128.13		123.89		89.562		77.61

		cl11233		165		125.2		95.814		84.12

		cl11233		173.19		106.21		97.732		86.08

		Vantage		2		19.15		8.539		13.78

		Vantage		2		29.39		8.539		13.78

		Vantage		2.7		25.11		11.139		17.77

		Vantage		3.1		21.1		12.545		19.88

		Vantage		3.1		15.64		12.545		19.88

		Vantage		3.25		14.86		13.058		20.65

		Vantage		3.75		9.05		14.713		23.08

		Vantage		4.5		24.33		17.048		26.43

		Vantage		7.2		35.89		24.176		35.99

		Vantage		12.4		30.97		33.704		46.66

		Vantage		17.8		40.81		39.816		51.56

		Vantage		18		36.29		39.99		51.67

		Vantage		26.33		58.18		45.109		53.46

		Vantage		26.59		46.22		45.217		53.46

		Vantage		27.8		34.06		45.687		53.42

		Vantage		28.69		44.28		46.004		53.38

		Vantage		31.8		65.52		46.938		53.08

		Vantage		31.9		49.66		46.964		53.06

		Vantage		33.7		32.75		47.399		52.82

		Vantage		33.7		47.44		47.399		52.82

		Vantage		36.14		53.4		47.894		52.44

		Vantage		37.42		27.24		48.117		52.23

		Vantage		38.83		47.46		48.338		51.99

		Vantage		41.51		70.11		48.697		51.53

		Vantage		43.1		47.59		48.88		51.26

		Vantage		45.12		46.4		49.085		50.93

		Vantage		45.18		42.86		49.091		50.92

		Vantage		45.23		36.95		49.095		50.91

		Vantage		45.9		54.08		49.157		50.8

		Vantage		46.31		23.78		49.194		50.73

		Vantage		48.5		58.66		49.377		50.4

		Vantage		49.91		69.3		49.485		50.19

		Vantage		51.85		59.09		49.623		49.92

		Vantage		54.16		40.95		49.777		49.63

		Vantage		55.18		49.59		49.842		49.52

		Vantage		56.28		43.33		49.911		49.4

		Vantage		77.95		50.09		51.426		48.51

		Vantage		81.07		44.45		51.711		48.6

		Vantage		85.8		78.41		52.186		48.83

		Vantage		86.2		113.53		52.229		48.86

		Vantage		97.67		37.63		53.623		49.85

		Vantage		99.89		49.76		53.93		50.11

		Vantage		128.13		105.31		58.867		54.73

		Vantage		165		79.13		67.719		63.59

		Vantage		173.19		86.85		69.983		65.86
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		Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674

		Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038

		Piper		26.33		162.09		195.664

		Piper		26.59		202.12		195.694

		Piper		27.8		173.12		195.725

		Piper		28.69		165.13		195.642

		Piper		31.8		153.01		194.768

		Piper		31.9		173.56		194.727

		Piper		33.7		108.76		193.878

		Piper		33.7		177.08		193.878

		Piper		36.14		267.77		192.442

		Piper		37.42		137.25		191.584

		Piper		38.83		129.46		190.572

		Piper		41.51		224.91		188.499

		Piper		43.1		237.42		187.198

		Piper		45.12		188.55		185.493

		Piper		45.18		149.67		185.442

		Piper		45.23		241.62		185.399

		Piper		45.9		109.29		184.823

		Piper		46.31		195.55		184.468

		Piper		48.5		235.82		182.557

		Piper		49.91		83.08		181.317

		Piper		51.85		267.61		179.607

		Piper		54.16		88.55		177.577

		Piper		55.18		181.08		176.686

		Piper		56.28		201.39		175.73

		Piper		77.95		226.62		158.975

		Piper		81.07		101.76		156.968

		Piper		85.8		103.47		154.13

		Piper		86.2		161.19		153.901

		Piper		97.67		151.17		148.067

		Piper		99.89		161.67		147.093

		Piper		128.13		152.51		138.536

		Piper		165		100.1		135.634

		Piper		173.19		133.18		135.93





		Cultivar		Pi		Pf		Delphi Pred

		Fiona		2		40.36		34.316

		Fiona		2		35.72		34.316

		Fiona		2.7		45.65		43.95

		Fiona		3.1		70.62		49.002

		Fiona		3.1		73.56		49.002

		Fiona		3.25		93.19		50.818

		Fiona		3.75		68.43		56.579

		Fiona		4.5		86		64.444

		Fiona		7.2		65.96		86.535

		Fiona		12.4		100.87		111.122

		Fiona		17.8		102.57		123.042

		Fiona		18		51.76		123.321

		Fiona		26.33		99.09		128.983

		Fiona		26.59		165.7		129.026

		Fiona		27.8		84.08		129.157

		Fiona		28.69		77.07		129.184

		Fiona		31.8		145.68		128.909

		Fiona		31.9		176.88		128.892

		Fiona		33.7		132.35		128.514

		Fiona		33.7		111.72		128.514

		Fiona		36.14		64.31		127.821

		Fiona		37.42		144.32		127.391

		Fiona		38.83		169.06		126.877

		Fiona		41.51		92.62		125.805

		Fiona		43.1		124.44		125.125

		Fiona		45.12		64.51		124.231

		Fiona		45.18		112.39		124.204

		Fiona		45.23		148.71		124.182

		Fiona		45.9		99.86		123.879

		Fiona		46.31		111.65		123.693

		Fiona		48.5		181.8		122.688

		Fiona		49.91		60.99		122.036

		Fiona		51.85		140.25		121.139

		Fiona		54.16		107.93		120.078

		Fiona		55.18		93.97		119.614

		Fiona		56.28		85.25		119.118

		Fiona		77.95		86.99		110.819

		Fiona		81.07		66.99		109.906

		Fiona		85.8		134.3		108.662

		Fiona		86.2		94.09		108.565

		Fiona		97.67		99.43		106.267

		Fiona		99.89		95.13		105.929

		Fiona		128.13		89.91		104.254

		Fiona		165		126.78		107.76

		Fiona		173.19		132.96		109.191





		Cultivar		Pi		Pf		Delphi Pred

		cl122		2		24.72		9.992

		cl122		2		14.21		9.992

		cl122		2.7		24.83		13.313

		cl122		3.1		40.04		15.171

		cl122		3.1		29.21		15.171

		cl122		3.25		62.6		15.86

		cl122		3.75		20.22		18.13

		cl122		4.5		38.6		21.454

		cl122		7.2		58.73		32.661

		cl122		12.4		64		51.234

		cl122		17.8		82.43		66.967

		cl122		18		29.65		67.489

		cl122		26.33		65.66		86.005

		cl122		26.59		45.11		86.492

		cl122		27.8		105.54		88.694

		cl122		28.69		71.15		90.249

		cl122		31.8		105.97		95.275

		cl122		31.9		66.46		95.427

		cl122		33.7		38.03		98.057

		cl122		33.7		128.91		98.057

		cl122		36.14		118.33		101.337

		cl122		37.42		80.23		102.935

		cl122		38.83		74.2		104.604

		cl122		41.51		69.4		107.529

		cl122		43.1		97.81		109.122

		cl122		45.12		69.89		111.004

		cl122		45.18		115.89		111.057

		cl122		45.23		84.66		111.102

		cl122		45.9		78.56		111.69

		cl122		46.31		100.09		112.043

		cl122		48.5		84.35		113.828

		cl122		49.91		125.31		114.896

		cl122		51.85		92.3		116.268

		cl122		54.16		149.66		117.766

		cl122		55.18		123.7		118.382

		cl122		56.28		155.53		119.019

		cl122		77.95		103.77		126.982

		cl122		81.07		74.9		127.613

		cl122		85.8		178.48		128.405

		cl122		86.2		113.14		128.464

		cl122		97.67		147.11		129.722

		cl122		99.89		136.52		129.886

		cl122		128.13		177.22		130.725

		cl122		165		158.42		130.64

		cl122		173.19		187		130.633





		Cultivar		Pi		Pf		Delphi Pred

		Morag		2		34.48		30.742

		Morag		2		62.31		30.742

		Morag		2.7		70.57		40.062

		Morag		3.1		137.24		45.09

		Morag		3.1		77.36		45.09

		Morag		3.25		82.78		46.923

		Morag		3.75		107.33		52.831

		Morag		4.5		38.16		61.143

		Morag		7.2		90.94		86.315

		Morag		12.4		130.71		119.139

		Morag		17.8		234.4		139.045

		Morag		18		115.55		139.587

		Morag		26.33		20.18		153.98

		Morag		26.59		125.75		154.23

		Morag		27.8		186.21		155.273

		Morag		28.69		218.52		155.924

		Morag		31.8		220.03		157.531

		Morag		31.9		226.87		157.568

		Morag		33.7		244.36		158.081

		Morag		33.7		163.67		158.081

		Morag		36.14		152.22		158.398

		Morag		37.42		144.04		158.416

		Morag		38.83		196.27		158.334

		Morag		41.51		93.69		157.928

		Morag		43.1		218.36		157.555

		Morag		45.12		191.76		156.966

		Morag		45.18		106		156.947

		Morag		45.23		142.57		156.93

		Morag		45.9		202.38		156.708

		Morag		46.31		35.54		156.567

		Morag		48.5		140.11		155.748

		Morag		49.91		113.47		155.172

		Morag		51.85		65.8		154.328

		Morag		54.16		103.43		153.262

		Morag		55.18		158.3		152.774

		Morag		56.28		117.49		152.238

		Morag		77.95		132.7		141.314

		Morag		81.07		88.21		139.854

		Morag		85.8		75.95		137.746

		Morag		86.2		187.01		137.574

		Morag		97.67		113.23		133.073

		Morag		99.89		151.95		132.301

		Morag		128.13		141.57		125.218

		Morag		165		111.77		122.434

		Morag		173.19		134.38		122.598





		Cultivar		Pi		Pf		Delphi Pred

		cl11233		2		40.5		26.448

		cl11233		2		34.4		26.448

		cl11233		2.7		70.66		33.88

		cl11233		3.1		61.28		37.778

		cl11233		3.1		48.28		37.778

		cl11233		3.25		40.95		39.179

		cl11233		3.75		26.06		43.627

		cl11233		4.5		46.24		49.702

		cl11233		7.2		44.21		66.792

		cl11233		12.4		34.44		85.925

		cl11233		17.8		114.35		95.359

		cl11233		18		23.35		95.584

		cl11233		26.33		65.31		100.406

		cl11233		26.59		99.56		100.455

		cl11233		27.8		102.79		100.627

		cl11233		28.69		82.98		100.703

		cl11233		31.8		101.14		100.683

		cl11233		31.9		89.1		100.677

		cl11233		33.7		59.76		100.501

		cl11233		33.7		87.63		100.501

		cl11233		36.14		70.99		100.126

		cl11233		37.42		97.34		99.88

		cl11233		38.83		94.51		99.578

		cl11233		41.51		103.64		98.936

		cl11233		43.1		72.04		98.523

		cl11233		45.12		83.04		97.976

		cl11233		45.18		97.28		97.96

		cl11233		45.23		82.96		97.946

		cl11233		45.9		93.39		97.76

		cl11233		46.31		78.27		97.646

		cl11233		48.5		41.1		97.029

		cl11233		49.91		119.28		96.63

		cl11233		51.85		64.53		96.081

		cl11233		54.16		61.64		95.436

		cl11233		55.18		135.6		95.155

		cl11233		56.28		93.51		94.855

		cl11233		77.95		146.15		90.181

		cl11233		81.07		78.9		89.736

		cl11233		85.8		47.95		89.176

		cl11233		86.2		73.24		89.135

		cl11233		97.67		113.52		88.353

		cl11233		99.89		101.94		88.288

		cl11233		128.13		123.89		89.562

		cl11233		165		125.2		95.814

		cl11233		173.19		106.21		97.732





		Cultivar		Pi		Pf		Delphi Pred

		Vantage		2		19.15		8.539

		Vantage		2		29.39		8.539

		Vantage		2.7		25.11		11.139

		Vantage		3.1		21.1		12.545

		Vantage		3.1		15.64		12.545

		Vantage		3.25		14.86		13.058

		Vantage		3.75		9.05		14.713

		Vantage		4.5		24.33		17.048

		Vantage		7.2		35.89		24.176

		Vantage		12.4		30.97		33.704

		Vantage		17.8		40.81		39.816

		Vantage		18		36.29		39.99

		Vantage		26.33		58.18		45.109

		Vantage		26.59		46.22		45.217

		Vantage		27.8		34.06		45.687

		Vantage		28.69		44.28		46.004

		Vantage		31.8		65.52		46.938

		Vantage		31.9		49.66		46.964

		Vantage		33.7		32.75		47.399

		Vantage		33.7		47.44		47.399

		Vantage		36.14		53.4		47.894

		Vantage		37.42		27.24		48.117

		Vantage		38.83		47.46		48.338

		Vantage		41.51		70.11		48.697

		Vantage		43.1		47.59		48.88

		Vantage		45.12		46.4		49.085

		Vantage		45.18		42.86		49.091

		Vantage		45.23		36.95		49.095

		Vantage		45.9		54.08		49.157

		Vantage		46.31		23.78		49.194

		Vantage		48.5		58.66		49.377

		Vantage		49.91		69.3		49.485

		Vantage		51.85		59.09		49.623

		Vantage		54.16		40.95		49.777

		Vantage		55.18		49.59		49.842

		Vantage		56.28		43.33		49.911

		Vantage		77.95		50.09		51.426

		Vantage		81.07		44.45		51.711

		Vantage		85.8		78.41		52.186

		Vantage		86.2		113.53		52.229

		Vantage		97.67		37.63		53.623

		Vantage		99.89		49.76		53.93

		Vantage		128.13		105.31		58.867

		Vantage		165		79.13		67.719

		Vantage		173.19		86.85		69.983
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49.842

49.52

43.33

49.911

49.4

50.09

51.426

48.51

44.45

51.711

48.6

78.41

52.186

48.83

113.53

52.229

48.86

37.63

53.623

49.85

49.76

53.93

50.11

105.31

58.867

54.73

79.13

67.719

63.59

86.85

69.983

65.86



Genstat Pred

		Cultivar		Pi		Pf		Genstat Pred

		Piper		2		63.85		57.2

		Piper		2		63.9		57.2

		Piper		2.7		98.2		73.4

		Piper		3.1		137.39		81.9

		Piper		3.1		86.95		81.9

		Piper		3.25		76.06		84.9

		Piper		3.75		86.21		94.6

		Piper		4.5		74.37		107.8

		Piper		7.2		150.28		144.5

		Piper		12.4		190.12		183.2

		Piper		17.8		146.87		198.8

		Piper		18		93.38		199.1

		Piper		26.33		162.09		200.9

		Piper		26.59		202.12		200.7

		Piper		27.8		173.12		199.9

		Piper		28.69		165.13		199.1

		Piper		31.8		153.01		196

		Piper		31.9		173.56		195.9

		Piper		33.7		108.76		193.8

		Piper		33.7		177.08		193.8

		Piper		36.14		267.77		190.8

		Piper		37.42		137.25		189.1

		Piper		38.83		129.46		187.2

		Piper		41.51		224.91		183.6

		Piper		43.1		237.42		181.5

		Piper		45.12		188.55		178.7

		Piper		45.18		149.67		178.6

		Piper		45.23		241.62		178.6

		Piper		45.9		109.29		177.7

		Piper		46.31		195.55		177.1

		Piper		48.5		235.82		174.2

		Piper		49.91		83.08		172.4

		Piper		51.85		267.61		169.9

		Piper		54.16		88.55		167

		Piper		55.18		181.08		165.8

		Piper		56.28		201.39		164.5

		High		77.95		226.62		143.2

		High		81.07		101.76		140.9

		High		85.8		103.47		137.6

		High		86.2		161.19		137.4

		High		97.67		151.17		131

		High		99.89		161.67		129.9

		High		128.13		152.51		121.4

		High		165		100.1		119.4

		High		173.19		133.18		119.9

		Fiona		2		40.36		40.2

		Fiona		2		35.72		40.2

		Fiona		2.7		45.65		51.4

		Fiona		3.1		70.62		57.3

		Fiona		3.1		73.56		57.3

		Fiona		3.25		93.19		59.3

		Fiona		3.75		68.43		66

		Fiona		4.5		86		74.9

		Fiona		7.2		65.96		99.2

		Fiona		12.4		100.87		123.3

		Fiona		17.8		102.57		131.6

		Fiona		18		51.76		131.8

		Fiona		26.33		99.09		130.6

		Fiona		26.59		165.7		130.4

		Fiona		27.8		84.08		129.6

		Fiona		28.69		77.07		128.9

		Fiona		31.8		145.68		126.4

		Fiona		31.9		176.88		126.3

		Fiona		33.7		132.35		124.7

		Fiona		33.7		111.72		124.7

		Fiona		36.14		64.31		122.4

		Fiona		37.42		144.32		121.3

		Fiona		38.83		169.06		119.9

		Fiona		41.51		92.62		117.5

		Fiona		43.1		124.44		116

		Fiona		45.12		64.51		114.3

		Fiona		45.18		112.39		114.2

		Fiona		45.23		148.71		114.2

		Fiona		45.9		99.86		113.6

		Fiona		46.31		111.65		113.2

		Fiona		48.5		181.8		111.4

		Fiona		49.91		60.99		110.2

		Fiona		51.85		140.25		108.7

		Fiona		54.16		107.93		107

		Fiona		55.18		93.97		106.2

		Fiona		56.28		85.25		105.4

		High		77.95		86.99		94

		High		81.07		66.99		92.9

		High		85.8		134.3		91.5

		High		86.2		94.09		91.4

		High		97.67		99.43		88.9

		High		99.89		95.13		88.6

		High		128.13		89.91		87.5

		High		165		126.78		92

		High		173.19		132.96		93.6

		cl122		2		24.72		19.83

		cl122		2		14.21		19.83

		cl122		2.7		24.83		25.89

		cl122		3.1		40.04		29.17

		cl122		3.1		29.21		29.17

		cl122		3.25		62.6		30.37

		cl122		3.75		20.22		34.23

		cl122		4.5		38.6		39.66

		cl122		7.2		58.73		56.19

		cl122		12.4		64		77.78

		cl122		17.8		82.43		90.91

		cl122		18		29.65		91.27

		cl122		26.33		65.66		101.18

		cl122		26.59		45.11		101.37

		cl122		27.8		105.54		102.18

		cl122		28.69		71.15		102.71

		cl122		31.8		105.97		104.2

		cl122		31.9		66.46		104.24

		cl122		33.7		38.03		104.88

		cl122		33.7		128.91		104.88

		cl122		36.14		118.33		105.54

		cl122		37.42		80.23		105.81

		cl122		38.83		74.2		106.06

		cl122		41.51		69.4		106.42

		cl122		43.1		97.81		106.57

		cl122		45.12		69.89		106.7

		cl122		45.18		115.89		106.7

		cl122		45.23		84.66		106.71

		cl122		45.9		78.56		106.74

		cl122		46.31		100.09		106.76

		cl122		48.5		84.35		106.82

		cl122		49.91		125.31		106.84

		cl122		51.85		92.3		106.84

		cl122		54.16		149.66		106.82

		cl122		55.18		123.7		106.8

		cl122		56.28		155.53		106.77

		High		77.95		103.77		105.9

		High		81.07		74.9		105.77

		High		85.8		178.48		105.58

		High		86.2		113.14		105.57

		High		97.67		147.11		105.18

		High		99.89		136.52		105.12

		High		128.13		177.22		104.68

		High		165		158.42		105.06

		High		173.19		187		105.27

		Morag		2		34.48		52.2

		Morag		2		62.31		52.2

		Morag		2.7		70.57		66.7

		Morag		3.1		137.24		74.3

		Morag		3.1		77.36		74.3

		Morag		3.25		82.78		77

		Morag		3.75		107.33		85.7

		Morag		4.5		38.16		97.3

		Morag		7.2		90.94		129.2

		Morag		12.4		130.71		161.3

		Morag		17.8		234.4		172.7

		Morag		18		115.55		172.9

		Morag		26.33		20.18		171.6

		Morag		26.59		125.75		171.4

		Morag		27.8		186.21		170.4

		Morag		28.69		218.52		169.5

		Morag		31.8		220.03		166.1

		Morag		31.9		226.87		166

		Morag		33.7		244.36		163.9

		Morag		33.7		163.67		163.9

		Morag		36.14		152.22		160.8

		Morag		37.42		144.04		159.2

		Morag		38.83		196.27		157.4

		Morag		41.51		93.69		154.1

		Morag		43.1		218.36		152.1

		Morag		45.12		191.76		149.6

		Morag		45.18		106		149.5

		Morag		45.23		142.57		149.4

		Morag		45.9		202.38		148.6

		Morag		46.31		35.54		148.1

		Morag		48.5		140.11		145.5

		Morag		49.91		113.47		143.9

		Morag		51.85		65.8		141.7

		Morag		54.16		103.43		139.2

		Morag		55.18		158.3		138.2

		Morag		56.28		117.49		137

		High		77.95		132.7		119.7

		High		81.07		88.21		117.9

		High		85.8		75.95		115.4

		High		86.2		187.01		115.2

		High		97.67		113.23		110.6

		High		99.89		151.95		109.9

		High		128.13		141.57		104.9

		High		165		111.77		106

		High		173.19		134.38		107

		cl11233		2		40.5		28.35

		cl11233		2		34.4		28.35

		cl11233		2.7		70.66		36.35

		cl11233		3.1		61.28		40.55

		cl11233		3.1		48.28		40.55

		cl11233		3.25		40.95		42.06

		cl11233		3.75		26.06		46.84

		cl11233		4.5		46.24		53.35

		cl11233		7.2		44.21		71.45

		cl11233		12.4		34.44		90.55

		cl11233		17.8		114.35		98.4

		cl11233		18		23.35		98.55

		cl11233		26.33		65.31		99.96

		cl11233		26.59		99.56		99.9

		cl11233		27.8		102.79		99.57

		cl11233		28.69		82.98		99.28

		cl11233		31.8		101.14		98.04

		cl11233		31.9		89.1		98

		cl11233		33.7		59.76		97.16

		cl11233		33.7		87.63		97.16

		cl11233		36.14		70.99		95.92

		cl11233		37.42		97.34		95.25

		cl11233		38.83		94.51		94.5

		cl11233		41.51		103.64		93.05

		cl11233		43.1		72.04		92.19

		cl11233		45.12		83.04		91.12

		cl11233		45.18		97.28		91.09

		cl11233		45.23		82.96		91.06

		cl11233		45.9		93.39		90.71

		cl11233		46.31		78.27		90.5

		cl11233		48.5		41.1		89.37

		cl11233		49.91		119.28		88.67

		cl11233		51.85		64.53		87.73

		cl11233		54.16		61.64		86.66

		cl11233		55.18		135.6		86.2

		cl11233		56.28		93.51		85.72

		High		77.95		146.15		78.85

		High		81.07		78.9		78.25

		High		85.8		47.95		77.51

		High		86.2		73.24		77.45

		High		97.67		113.52		76.41

		High		99.89		101.94		76.32

		High		128.13		123.89		77.61

		High		165		125.2		84.12

		High		173.19		106.21		86.08

		Vantage		2		19.15		13.78

		Vantage		2		29.39		13.78

		Vantage		2.7		25.11		17.77

		Vantage		3.1		21.1		19.88

		Vantage		3.1		15.64		19.88

		Vantage		3.25		14.86		20.65

		Vantage		3.75		9.05		23.08

		Vantage		4.5		24.33		26.43

		Vantage		7.2		35.89		35.99

		Vantage		12.4		30.97		46.66

		Vantage		17.8		40.81		51.56

		Vantage		18		36.29		51.67

		Vantage		26.33		58.18		53.46

		Vantage		26.59		46.22		53.46

		Vantage		27.8		34.06		53.42

		Vantage		28.69		44.28		53.38

		Vantage		31.8		65.52		53.08

		Vantage		31.9		49.66		53.06

		Vantage		33.7		32.75		52.82

		Vantage		33.7		47.44		52.82

		Vantage		36.14		53.4		52.44

		Vantage		37.42		27.24		52.23

		Vantage		38.83		47.46		51.99

		Vantage		41.51		70.11		51.53

		Vantage		43.1		47.59		51.26

		Vantage		45.12		46.4		50.93

		Vantage		45.18		42.86		50.92

		Vantage		45.23		36.95		50.91

		Vantage		45.9		54.08		50.8

		Vantage		46.31		23.78		50.73

		Vantage		48.5		58.66		50.4

		Vantage		49.91		69.3		50.19

		Vantage		51.85		59.09		49.92

		Vantage		54.16		40.95		49.63

		Vantage		55.18		49.59		49.52

		Vantage		56.28		43.33		49.4

		High		77.95		50.09		48.51

		High		81.07		44.45		48.6

		High		85.8		78.41		48.83

		High		86.2		113.53		48.86

		High		97.67		37.63		49.85

		High		99.89		49.76		50.11

		High		128.13		105.31		54.73

		High		165		79.13		63.59

		High		173.19		86.85		65.86





Hi&Lo

		Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674

		Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038

		Piper		77.95		226.62		158.975

		Piper		81.07		101.76		156.968

		Piper		85.8		103.47		154.13

		Piper		86.2		161.19		153.901

		Piper		97.67		151.17		148.067

		Piper		99.89		161.67		147.093

		Piper		128.13		152.51		138.536

		Piper		165		100.1		135.634

		Piper		173.19		133.18		135.93

		Fiona		2		40.36		34.316

		Fiona		2		35.72		34.316

		Fiona		2.7		45.65		43.95

		Fiona		3.1		70.62		49.002

		Fiona		3.1		73.56		49.002

		Fiona		3.25		93.19		50.818

		Fiona		3.75		68.43		56.579

		Fiona		4.5		86		64.444

		Fiona		7.2		65.96		86.535

		Fiona		12.4		100.87		111.122

		Fiona		17.8		102.57		123.042

		Fiona		18		51.76		123.321

		Fiona		77.95		86.99		110.819

		Fiona		81.07		66.99		109.906

		Fiona		85.8		134.3		108.662

		Fiona		86.2		94.09		108.565

		Fiona		97.67		99.43		106.267

		Fiona		99.89		95.13		105.929

		Fiona		128.13		89.91		104.254

		Fiona		165		126.78		107.76

		Fiona		173.19		132.96		109.191

		cl122		2		24.72		9.992

		cl122		2		14.21		9.992

		cl122		2.7		24.83		13.313

		cl122		3.1		40.04		15.171

		cl122		3.1		29.21		15.171

		cl122		3.25		62.6		15.86

		cl122		3.75		20.22		18.13

		cl122		4.5		38.6		21.454

		cl122		7.2		58.73		32.661

		cl122		12.4		64		51.234

		cl122		17.8		82.43		66.967

		cl122		18		29.65		67.489

		cl122		77.95		103.77		126.982

		cl122		81.07		74.9		127.613

		cl122		85.8		178.48		128.405

		cl122		86.2		113.14		128.464

		cl122		97.67		147.11		129.722

		cl122		99.89		136.52		129.886

		cl122		128.13		177.22		130.725

		cl122		165		158.42		130.64

		cl122		173.19		187		130.633

		Morag		2		34.48		30.742

		Morag		2		62.31		30.742

		Morag		2.7		70.57		40.062

		Morag		3.1		137.24		45.09

		Morag		3.1		77.36		45.09

		Morag		3.25		82.78		46.923

		Morag		3.75		107.33		52.831

		Morag		4.5		38.16		61.143

		Morag		7.2		90.94		86.315

		Morag		12.4		130.71		119.139

		Morag		17.8		234.4		139.045

		Morag		18		115.55		139.587

		Morag		77.95		132.7		141.314

		Morag		81.07		88.21		139.854

		Morag		85.8		75.95		137.746

		Morag		86.2		187.01		137.574

		Morag		97.67		113.23		133.073

		Morag		99.89		151.95		132.301

		Morag		128.13		141.57		125.218

		Morag		165		111.77		122.434

		Morag		173.19		134.38		122.598

		cl11233		2		40.5		26.448

		cl11233		2		34.4		26.448

		cl11233		2.7		70.66		33.88

		cl11233		3.1		61.28		37.778

		cl11233		3.1		48.28		37.778

		cl11233		3.25		40.95		39.179

		cl11233		3.75		26.06		43.627

		cl11233		4.5		46.24		49.702

		cl11233		7.2		44.21		66.792

		cl11233		12.4		34.44		85.925

		cl11233		17.8		114.35		95.359

		cl11233		18		23.35		95.584

		cl11233		77.95		146.15		90.181

		cl11233		81.07		78.9		89.736

		cl11233		85.8		47.95		89.176

		cl11233		86.2		73.24		89.135

		cl11233		97.67		113.52		88.353

		cl11233		99.89		101.94		88.288

		cl11233		128.13		123.89		89.562

		cl11233		165		125.2		95.814

		cl11233		173.19		106.21		97.732

		Vantage		2		19.15		8.539

		Vantage		2		29.39		8.539

		Vantage		2.7		25.11		11.139

		Vantage		3.1		21.1		12.545

		Vantage		3.1		15.64		12.545

		Vantage		3.25		14.86		13.058

		Vantage		3.75		9.05		14.713

		Vantage		4.5		24.33		17.048

		Vantage		7.2		35.89		24.176

		Vantage		12.4		30.97		33.704

		Vantage		17.8		40.81		39.816

		Vantage		18		36.29		39.99

		Vantage		77.95		50.09		51.426

		Vantage		81.07		44.45		51.711

		Vantage		85.8		78.41		52.186

		Vantage		86.2		113.53		52.229

		Vantage		97.67		37.63		53.623

		Vantage		99.89		49.76		53.93

		Vantage		128.13		105.31		58.867

		Vantage		165		79.13		67.719

		Vantage		173.19		86.85		69.983





Delphi Pred

		Cultivar		Pi		Pf		Delphi Pred		Genstat Pred						Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674		57.2						Piper		2		63.85		52.674

		Piper		2		63.9		52.674		57.2						Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448		73.4						Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192		81.9						Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192		81.9						Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975		84.9						Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801		94.6						Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844		107.8						Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602		144.5						Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914		183.2						Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633		198.8						Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038		199.1						Piper		18		93.38		188.038

		Piper		26.33		162.09		195.664		200.9						Piper		77.95		226.62		158.975

		Piper		26.59		202.12		195.694		200.7						Piper		81.07		101.76		156.968

		Piper		27.8		173.12		195.725		199.9						Piper		85.8		103.47		154.13

		Piper		28.69		165.13		195.642		199.1						Piper		86.2		161.19		153.901

		Piper		31.8		153.01		194.768		196						Piper		97.67		151.17		148.067

		Piper		31.9		173.56		194.727		195.9						Piper		99.89		161.67		147.093

		Piper		33.7		108.76		193.878		193.8						Piper		128.13		152.51		138.536

		Piper		33.7		177.08		193.878		193.8						Piper		165		100.1		135.634

		Piper		36.14		267.77		192.442		190.8						Piper		173.19		133.18		135.93

		Piper		37.42		137.25		191.584		189.1						Fiona		2		40.36		34.316

		Piper		38.83		129.46		190.572		187.2						Fiona		2		35.72		34.316

		Piper		41.51		224.91		188.499		183.6						Fiona		2.7		45.65		43.95

		Piper		43.1		237.42		187.198		181.5						Fiona		3.1		70.62		49.002

		Piper		45.12		188.55		185.493		178.7						Fiona		3.1		73.56		49.002

		Piper		45.18		149.67		185.442		178.6						Fiona		3.25		93.19		50.818

		Piper		45.23		241.62		185.399		178.6						Fiona		3.75		68.43		56.579

		Piper		45.9		109.29		184.823		177.7						Fiona		4.5		86		64.444

		Piper		46.31		195.55		184.468		177.1						Fiona		7.2		65.96		86.535

		Piper		48.5		235.82		182.557		174.2						Fiona		12.4		100.87		111.122

		Piper		49.91		83.08		181.317		172.4						Fiona		17.8		102.57		123.042

		Piper		51.85		267.61		179.607		169.9						Fiona		18		51.76		123.321

		Piper		54.16		88.55		177.577		167						Fiona		77.95		86.99		110.819

		Piper		55.18		181.08		176.686		165.8						Fiona		81.07		66.99		109.906

		Piper		56.28		201.39		175.73		164.5						Fiona		85.8		134.3		108.662

		Piper		77.95		226.62		158.975		143.2						Fiona		86.2		94.09		108.565

		Piper		81.07		101.76		156.968		140.9						Fiona		97.67		99.43		106.267

		Piper		85.8		103.47		154.13		137.6						Fiona		99.89		95.13		105.929

		Piper		86.2		161.19		153.901		137.4						Fiona		128.13		89.91		104.254

		Piper		97.67		151.17		148.067		131						Fiona		165		126.78		107.76

		Piper		99.89		161.67		147.093		129.9						Fiona		173.19		132.96		109.191

		Piper		128.13		152.51		138.536		121.4						cl122		2		24.72		9.992

		Piper		165		100.1		135.634		119.4						cl122		2		14.21		9.992

		Piper		173.19		133.18		135.93		119.9						cl122		2.7		24.83		13.313

		Fiona		2		40.36		34.316		40.2						cl122		3.1		40.04		15.171

		Fiona		2		35.72		34.316		40.2						cl122		3.1		29.21		15.171

		Fiona		2.7		45.65		43.95		51.4						cl122		3.25		62.6		15.86

		Fiona		3.1		70.62		49.002		57.3						cl122		3.75		20.22		18.13

		Fiona		3.1		73.56		49.002		57.3						cl122		4.5		38.6		21.454

		Fiona		3.25		93.19		50.818		59.3						cl122		7.2		58.73		32.661

		Fiona		3.75		68.43		56.579		66						cl122		12.4		64		51.234

		Fiona		4.5		86		64.444		74.9						cl122		17.8		82.43		66.967

		Fiona		7.2		65.96		86.535		99.2						cl122		18		29.65		67.489

		Fiona		12.4		100.87		111.122		123.3						cl122		77.95		103.77		126.982

		Fiona		17.8		102.57		123.042		131.6						cl122		81.07		74.9		127.613

		Fiona		18		51.76		123.321		131.8						cl122		85.8		178.48		128.405

		Fiona		26.33		99.09		128.983		130.6						cl122		86.2		113.14		128.464

		Fiona		26.59		165.7		129.026		130.4						cl122		97.67		147.11		129.722

		Fiona		27.8		84.08		129.157		129.6						cl122		99.89		136.52		129.886

		Fiona		28.69		77.07		129.184		128.9						cl122		128.13		177.22		130.725

		Fiona		31.8		145.68		128.909		126.4						cl122		165		158.42		130.64

		Fiona		31.9		176.88		128.892		126.3						cl122		173.19		187		130.633

		Fiona		33.7		132.35		128.514		124.7						Morag		2		34.48		30.742

		Fiona		33.7		111.72		128.514		124.7						Morag		2		62.31		30.742

		Fiona		36.14		64.31		127.821		122.4						Morag		2.7		70.57		40.062

		Fiona		37.42		144.32		127.391		121.3						Morag		3.1		137.24		45.09

		Fiona		38.83		169.06		126.877		119.9						Morag		3.1		77.36		45.09

		Fiona		41.51		92.62		125.805		117.5						Morag		3.25		82.78		46.923

		Fiona		43.1		124.44		125.125		116						Morag		3.75		107.33		52.831

		Fiona		45.12		64.51		124.231		114.3						Morag		4.5		38.16		61.143

		Fiona		45.18		112.39		124.204		114.2						Morag		7.2		90.94		86.315

		Fiona		45.23		148.71		124.182		114.2						Morag		12.4		130.71		119.139

		Fiona		45.9		99.86		123.879		113.6						Morag		17.8		234.4		139.045

		Fiona		46.31		111.65		123.693		113.2						Morag		18		115.55		139.587

		Fiona		48.5		181.8		122.688		111.4						Morag		77.95		132.7		141.314

		Fiona		49.91		60.99		122.036		110.2						Morag		81.07		88.21		139.854

		Fiona		51.85		140.25		121.139		108.7						Morag		85.8		75.95		137.746

		Fiona		54.16		107.93		120.078		107						Morag		86.2		187.01		137.574

		Fiona		55.18		93.97		119.614		106.2						Morag		97.67		113.23		133.073

		Fiona		56.28		85.25		119.118		105.4						Morag		99.89		151.95		132.301

		Fiona		77.95		86.99		110.819		94						Morag		128.13		141.57		125.218

		Fiona		81.07		66.99		109.906		92.9						Morag		165		111.77		122.434

		Fiona		85.8		134.3		108.662		91.5						Morag		173.19		134.38		122.598

		Fiona		86.2		94.09		108.565		91.4						cl11233		2		40.5		26.448

		Fiona		97.67		99.43		106.267		88.9						cl11233		2		34.4		26.448

		Fiona		99.89		95.13		105.929		88.6						cl11233		2.7		70.66		33.88

		Fiona		128.13		89.91		104.254		87.5						cl11233		3.1		61.28		37.778

		Fiona		165		126.78		107.76		92						cl11233		3.1		48.28		37.778

		Fiona		173.19		132.96		109.191		93.6						cl11233		3.25		40.95		39.179

		cl122		2		24.72		9.992		19.83						cl11233		3.75		26.06		43.627

		cl122		2		14.21		9.992		19.83						cl11233		4.5		46.24		49.702

		cl122		2.7		24.83		13.313		25.89						cl11233		7.2		44.21		66.792

		cl122		3.1		40.04		15.171		29.17						cl11233		12.4		34.44		85.925

		cl122		3.1		29.21		15.171		29.17						cl11233		17.8		114.35		95.359

		cl122		3.25		62.6		15.86		30.37						cl11233		18		23.35		95.584

		cl122		3.75		20.22		18.13		34.23						cl11233		77.95		146.15		90.181

		cl122		4.5		38.6		21.454		39.66						cl11233		81.07		78.9		89.736

		cl122		7.2		58.73		32.661		56.19						cl11233		85.8		47.95		89.176

		cl122		12.4		64		51.234		77.78						cl11233		86.2		73.24		89.135

		cl122		17.8		82.43		66.967		90.91						cl11233		97.67		113.52		88.353

		cl122		18		29.65		67.489		91.27						cl11233		99.89		101.94		88.288

		cl122		26.33		65.66		86.005		101.18						cl11233		128.13		123.89		89.562

		cl122		26.59		45.11		86.492		101.37						cl11233		165		125.2		95.814

		cl122		27.8		105.54		88.694		102.18						cl11233		173.19		106.21		97.732

		cl122		28.69		71.15		90.249		102.71						Vantage		2		19.15		8.539

		cl122		31.8		105.97		95.275		104.2						Vantage		2		29.39		8.539

		cl122		31.9		66.46		95.427		104.24						Vantage		2.7		25.11		11.139

		cl122		33.7		38.03		98.057		104.88						Vantage		3.1		21.1		12.545

		cl122		33.7		128.91		98.057		104.88						Vantage		3.1		15.64		12.545

		cl122		36.14		118.33		101.337		105.54						Vantage		3.25		14.86		13.058

		cl122		37.42		80.23		102.935		105.81						Vantage		3.75		9.05		14.713

		cl122		38.83		74.2		104.604		106.06						Vantage		4.5		24.33		17.048

		cl122		41.51		69.4		107.529		106.42						Vantage		7.2		35.89		24.176

		cl122		43.1		97.81		109.122		106.57						Vantage		12.4		30.97		33.704

		cl122		45.12		69.89		111.004		106.7						Vantage		17.8		40.81		39.816

		cl122		45.18		115.89		111.057		106.7						Vantage		18		36.29		39.99

		cl122		45.23		84.66		111.102		106.71						Vantage		77.95		50.09		51.426

		cl122		45.9		78.56		111.69		106.74						Vantage		81.07		44.45		51.711

		cl122		46.31		100.09		112.043		106.76						Vantage		85.8		78.41		52.186

		cl122		48.5		84.35		113.828		106.82						Vantage		86.2		113.53		52.229

		cl122		49.91		125.31		114.896		106.84						Vantage		97.67		37.63		53.623

		cl122		51.85		92.3		116.268		106.84						Vantage		99.89		49.76		53.93

		cl122		54.16		149.66		117.766		106.82						Vantage		128.13		105.31		58.867

		cl122		55.18		123.7		118.382		106.8						Vantage		165		79.13		67.719

		cl122		56.28		155.53		119.019		106.77						Vantage		173.19		86.85		69.983

		cl122		77.95		103.77		126.982		105.9

		cl122		81.07		74.9		127.613		105.77

		cl122		85.8		178.48		128.405		105.58

		cl122		86.2		113.14		128.464		105.57

		cl122		97.67		147.11		129.722		105.18

		cl122		99.89		136.52		129.886		105.12

		cl122		128.13		177.22		130.725		104.68

		cl122		165		158.42		130.64		105.06

		cl122		173.19		187		130.633		105.27

		Morag		2		34.48		30.742		52.2

		Morag		2		62.31		30.742		52.2

		Morag		2.7		70.57		40.062		66.7

		Morag		3.1		137.24		45.09		74.3

		Morag		3.1		77.36		45.09		74.3

		Morag		3.25		82.78		46.923		77

		Morag		3.75		107.33		52.831		85.7

		Morag		4.5		38.16		61.143		97.3

		Morag		7.2		90.94		86.315		129.2

		Morag		12.4		130.71		119.139		161.3

		Morag		17.8		234.4		139.045		172.7

		Morag		18		115.55		139.587		172.9

		Morag		26.33		20.18		153.98		171.6

		Morag		26.59		125.75		154.23		171.4

		Morag		27.8		186.21		155.273		170.4

		Morag		28.69		218.52		155.924		169.5

		Morag		31.8		220.03		157.531		166.1

		Morag		31.9		226.87		157.568		166

		Morag		33.7		244.36		158.081		163.9

		Morag		33.7		163.67		158.081		163.9

		Morag		36.14		152.22		158.398		160.8

		Morag		37.42		144.04		158.416		159.2

		Morag		38.83		196.27		158.334		157.4

		Morag		41.51		93.69		157.928		154.1

		Morag		43.1		218.36		157.555		152.1

		Morag		45.12		191.76		156.966		149.6

		Morag		45.18		106		156.947		149.5

		Morag		45.23		142.57		156.93		149.4

		Morag		45.9		202.38		156.708		148.6

		Morag		46.31		35.54		156.567		148.1

		Morag		48.5		140.11		155.748		145.5

		Morag		49.91		113.47		155.172		143.9

		Morag		51.85		65.8		154.328		141.7

		Morag		54.16		103.43		153.262		139.2

		Morag		55.18		158.3		152.774		138.2

		Morag		56.28		117.49		152.238		137

		Morag		77.95		132.7		141.314		119.7

		Morag		81.07		88.21		139.854		117.9

		Morag		85.8		75.95		137.746		115.4

		Morag		86.2		187.01		137.574		115.2

		Morag		97.67		113.23		133.073		110.6

		Morag		99.89		151.95		132.301		109.9

		Morag		128.13		141.57		125.218		104.9

		Morag		165		111.77		122.434		106

		Morag		173.19		134.38		122.598		107

		cl11233		2		40.5		26.448		28.35

		cl11233		2		34.4		26.448		28.35

		cl11233		2.7		70.66		33.88		36.35

		cl11233		3.1		61.28		37.778		40.55

		cl11233		3.1		48.28		37.778		40.55

		cl11233		3.25		40.95		39.179		42.06

		cl11233		3.75		26.06		43.627		46.84

		cl11233		4.5		46.24		49.702		53.35

		cl11233		7.2		44.21		66.792		71.45

		cl11233		12.4		34.44		85.925		90.55

		cl11233		17.8		114.35		95.359		98.4

		cl11233		18		23.35		95.584		98.55

		cl11233		26.33		65.31		100.406		99.96

		cl11233		26.59		99.56		100.455		99.9

		cl11233		27.8		102.79		100.627		99.57

		cl11233		28.69		82.98		100.703		99.28

		cl11233		31.8		101.14		100.683		98.04

		cl11233		31.9		89.1		100.677		98

		cl11233		33.7		59.76		100.501		97.16

		cl11233		33.7		87.63		100.501		97.16

		cl11233		36.14		70.99		100.126		95.92

		cl11233		37.42		97.34		99.88		95.25

		cl11233		38.83		94.51		99.578		94.5

		cl11233		41.51		103.64		98.936		93.05

		cl11233		43.1		72.04		98.523		92.19

		cl11233		45.12		83.04		97.976		91.12

		cl11233		45.18		97.28		97.96		91.09

		cl11233		45.23		82.96		97.946		91.06

		cl11233		45.9		93.39		97.76		90.71

		cl11233		46.31		78.27		97.646		90.5

		cl11233		48.5		41.1		97.029		89.37

		cl11233		49.91		119.28		96.63		88.67

		cl11233		51.85		64.53		96.081		87.73

		cl11233		54.16		61.64		95.436		86.66

		cl11233		55.18		135.6		95.155		86.2

		cl11233		56.28		93.51		94.855		85.72

		cl11233		77.95		146.15		90.181		78.85

		cl11233		81.07		78.9		89.736		78.25

		cl11233		85.8		47.95		89.176		77.51

		cl11233		86.2		73.24		89.135		77.45

		cl11233		97.67		113.52		88.353		76.41

		cl11233		99.89		101.94		88.288		76.32

		cl11233		128.13		123.89		89.562		77.61

		cl11233		165		125.2		95.814		84.12

		cl11233		173.19		106.21		97.732		86.08

		Vantage		2		19.15		8.539		13.78

		Vantage		2		29.39		8.539		13.78

		Vantage		2.7		25.11		11.139		17.77

		Vantage		3.1		21.1		12.545		19.88

		Vantage		3.1		15.64		12.545		19.88

		Vantage		3.25		14.86		13.058		20.65

		Vantage		3.75		9.05		14.713		23.08

		Vantage		4.5		24.33		17.048		26.43

		Vantage		7.2		35.89		24.176		35.99

		Vantage		12.4		30.97		33.704		46.66

		Vantage		17.8		40.81		39.816		51.56

		Vantage		18		36.29		39.99		51.67

		Vantage		26.33		58.18		45.109		53.46

		Vantage		26.59		46.22		45.217		53.46

		Vantage		27.8		34.06		45.687		53.42

		Vantage		28.69		44.28		46.004		53.38

		Vantage		31.8		65.52		46.938		53.08

		Vantage		31.9		49.66		46.964		53.06

		Vantage		33.7		32.75		47.399		52.82

		Vantage		33.7		47.44		47.399		52.82

		Vantage		36.14		53.4		47.894		52.44

		Vantage		37.42		27.24		48.117		52.23

		Vantage		38.83		47.46		48.338		51.99

		Vantage		41.51		70.11		48.697		51.53

		Vantage		43.1		47.59		48.88		51.26

		Vantage		45.12		46.4		49.085		50.93

		Vantage		45.18		42.86		49.091		50.92

		Vantage		45.23		36.95		49.095		50.91

		Vantage		45.9		54.08		49.157		50.8

		Vantage		46.31		23.78		49.194		50.73

		Vantage		48.5		58.66		49.377		50.4

		Vantage		49.91		69.3		49.485		50.19

		Vantage		51.85		59.09		49.623		49.92

		Vantage		54.16		40.95		49.777		49.63

		Vantage		55.18		49.59		49.842		49.52

		Vantage		56.28		43.33		49.911		49.4

		Vantage		77.95		50.09		51.426		48.51

		Vantage		81.07		44.45		51.711		48.6

		Vantage		85.8		78.41		52.186		48.83

		Vantage		86.2		113.53		52.229		48.86

		Vantage		97.67		37.63		53.623		49.85

		Vantage		99.89		49.76		53.93		50.11

		Vantage		128.13		105.31		58.867		54.73

		Vantage		165		79.13		67.719		63.59

		Vantage		173.19		86.85		69.983		65.86
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		Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674

		Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038

		Piper		26.33		162.09		195.664

		Piper		26.59		202.12		195.694

		Piper		27.8		173.12		195.725

		Piper		28.69		165.13		195.642

		Piper		31.8		153.01		194.768

		Piper		31.9		173.56		194.727

		Piper		33.7		108.76		193.878

		Piper		33.7		177.08		193.878

		Piper		36.14		267.77		192.442

		Piper		37.42		137.25		191.584

		Piper		38.83		129.46		190.572

		Piper		41.51		224.91		188.499

		Piper		43.1		237.42		187.198

		Piper		45.12		188.55		185.493

		Piper		45.18		149.67		185.442

		Piper		45.23		241.62		185.399

		Piper		45.9		109.29		184.823

		Piper		46.31		195.55		184.468

		Piper		48.5		235.82		182.557

		Piper		49.91		83.08		181.317

		Piper		51.85		267.61		179.607

		Piper		54.16		88.55		177.577

		Piper		55.18		181.08		176.686

		Piper		56.28		201.39		175.73

		Piper		77.95		226.62		158.975

		Piper		81.07		101.76		156.968

		Piper		85.8		103.47		154.13

		Piper		86.2		161.19		153.901

		Piper		97.67		151.17		148.067

		Piper		99.89		161.67		147.093

		Piper		128.13		152.51		138.536

		Piper		165		100.1		135.634

		Piper		173.19		133.18		135.93





		Cultivar		Pi		Pf		Delphi Pred

		Fiona		2		40.36		34.316

		Fiona		2		35.72		34.316

		Fiona		2.7		45.65		43.95

		Fiona		3.1		70.62		49.002

		Fiona		3.1		73.56		49.002

		Fiona		3.25		93.19		50.818

		Fiona		3.75		68.43		56.579

		Fiona		4.5		86		64.444

		Fiona		7.2		65.96		86.535

		Fiona		12.4		100.87		111.122

		Fiona		17.8		102.57		123.042

		Fiona		18		51.76		123.321

		Fiona		26.33		99.09		128.983

		Fiona		26.59		165.7		129.026

		Fiona		27.8		84.08		129.157

		Fiona		28.69		77.07		129.184

		Fiona		31.8		145.68		128.909

		Fiona		31.9		176.88		128.892

		Fiona		33.7		132.35		128.514

		Fiona		33.7		111.72		128.514

		Fiona		36.14		64.31		127.821

		Fiona		37.42		144.32		127.391

		Fiona		38.83		169.06		126.877

		Fiona		41.51		92.62		125.805

		Fiona		43.1		124.44		125.125

		Fiona		45.12		64.51		124.231

		Fiona		45.18		112.39		124.204

		Fiona		45.23		148.71		124.182

		Fiona		45.9		99.86		123.879

		Fiona		46.31		111.65		123.693

		Fiona		48.5		181.8		122.688

		Fiona		49.91		60.99		122.036

		Fiona		51.85		140.25		121.139

		Fiona		54.16		107.93		120.078

		Fiona		55.18		93.97		119.614

		Fiona		56.28		85.25		119.118

		Fiona		77.95		86.99		110.819

		Fiona		81.07		66.99		109.906

		Fiona		85.8		134.3		108.662

		Fiona		86.2		94.09		108.565

		Fiona		97.67		99.43		106.267

		Fiona		99.89		95.13		105.929

		Fiona		128.13		89.91		104.254

		Fiona		165		126.78		107.76

		Fiona		173.19		132.96		109.191





		Cultivar		Pi		Pf		Delphi Pred

		cl122		2		24.72		9.992

		cl122		2		14.21		9.992

		cl122		2.7		24.83		13.313

		cl122		3.1		40.04		15.171

		cl122		3.1		29.21		15.171

		cl122		3.25		62.6		15.86

		cl122		3.75		20.22		18.13

		cl122		4.5		38.6		21.454

		cl122		7.2		58.73		32.661

		cl122		12.4		64		51.234

		cl122		17.8		82.43		66.967

		cl122		18		29.65		67.489

		cl122		26.33		65.66		86.005

		cl122		26.59		45.11		86.492

		cl122		27.8		105.54		88.694

		cl122		28.69		71.15		90.249

		cl122		31.8		105.97		95.275

		cl122		31.9		66.46		95.427

		cl122		33.7		38.03		98.057

		cl122		33.7		128.91		98.057

		cl122		36.14		118.33		101.337

		cl122		37.42		80.23		102.935

		cl122		38.83		74.2		104.604

		cl122		41.51		69.4		107.529

		cl122		43.1		97.81		109.122

		cl122		45.12		69.89		111.004

		cl122		45.18		115.89		111.057

		cl122		45.23		84.66		111.102

		cl122		45.9		78.56		111.69

		cl122		46.31		100.09		112.043

		cl122		48.5		84.35		113.828

		cl122		49.91		125.31		114.896

		cl122		51.85		92.3		116.268

		cl122		54.16		149.66		117.766

		cl122		55.18		123.7		118.382

		cl122		56.28		155.53		119.019

		cl122		77.95		103.77		126.982

		cl122		81.07		74.9		127.613

		cl122		85.8		178.48		128.405

		cl122		86.2		113.14		128.464

		cl122		97.67		147.11		129.722

		cl122		99.89		136.52		129.886

		cl122		128.13		177.22		130.725

		cl122		165		158.42		130.64

		cl122		173.19		187		130.633





		Cultivar		Pi		Pf		Delphi Pred

		Morag		2		34.48		30.742

		Morag		2		62.31		30.742

		Morag		2.7		70.57		40.062

		Morag		3.1		137.24		45.09

		Morag		3.1		77.36		45.09

		Morag		3.25		82.78		46.923

		Morag		3.75		107.33		52.831

		Morag		4.5		38.16		61.143

		Morag		7.2		90.94		86.315

		Morag		12.4		130.71		119.139

		Morag		17.8		234.4		139.045

		Morag		18		115.55		139.587

		Morag		26.33		20.18		153.98

		Morag		26.59		125.75		154.23

		Morag		27.8		186.21		155.273

		Morag		28.69		218.52		155.924

		Morag		31.8		220.03		157.531

		Morag		31.9		226.87		157.568

		Morag		33.7		244.36		158.081

		Morag		33.7		163.67		158.081

		Morag		36.14		152.22		158.398

		Morag		37.42		144.04		158.416

		Morag		38.83		196.27		158.334

		Morag		41.51		93.69		157.928

		Morag		43.1		218.36		157.555

		Morag		45.12		191.76		156.966

		Morag		45.18		106		156.947

		Morag		45.23		142.57		156.93

		Morag		45.9		202.38		156.708

		Morag		46.31		35.54		156.567

		Morag		48.5		140.11		155.748

		Morag		49.91		113.47		155.172

		Morag		51.85		65.8		154.328

		Morag		54.16		103.43		153.262

		Morag		55.18		158.3		152.774

		Morag		56.28		117.49		152.238

		Morag		77.95		132.7		141.314

		Morag		81.07		88.21		139.854

		Morag		85.8		75.95		137.746

		Morag		86.2		187.01		137.574

		Morag		97.67		113.23		133.073

		Morag		99.89		151.95		132.301

		Morag		128.13		141.57		125.218

		Morag		165		111.77		122.434

		Morag		173.19		134.38		122.598





		Cultivar		Pi		Pf		Delphi Pred

		cl11233		2		40.5		26.448

		cl11233		2		34.4		26.448

		cl11233		2.7		70.66		33.88

		cl11233		3.1		61.28		37.778

		cl11233		3.1		48.28		37.778

		cl11233		3.25		40.95		39.179

		cl11233		3.75		26.06		43.627

		cl11233		4.5		46.24		49.702

		cl11233		7.2		44.21		66.792

		cl11233		12.4		34.44		85.925

		cl11233		17.8		114.35		95.359

		cl11233		18		23.35		95.584

		cl11233		26.33		65.31		100.406

		cl11233		26.59		99.56		100.455

		cl11233		27.8		102.79		100.627

		cl11233		28.69		82.98		100.703

		cl11233		31.8		101.14		100.683

		cl11233		31.9		89.1		100.677

		cl11233		33.7		59.76		100.501

		cl11233		33.7		87.63		100.501

		cl11233		36.14		70.99		100.126

		cl11233		37.42		97.34		99.88

		cl11233		38.83		94.51		99.578

		cl11233		41.51		103.64		98.936

		cl11233		43.1		72.04		98.523

		cl11233		45.12		83.04		97.976

		cl11233		45.18		97.28		97.96

		cl11233		45.23		82.96		97.946

		cl11233		45.9		93.39		97.76

		cl11233		46.31		78.27		97.646

		cl11233		48.5		41.1		97.029

		cl11233		49.91		119.28		96.63

		cl11233		51.85		64.53		96.081

		cl11233		54.16		61.64		95.436

		cl11233		55.18		135.6		95.155

		cl11233		56.28		93.51		94.855

		cl11233		77.95		146.15		90.181

		cl11233		81.07		78.9		89.736

		cl11233		85.8		47.95		89.176

		cl11233		86.2		73.24		89.135

		cl11233		97.67		113.52		88.353

		cl11233		99.89		101.94		88.288

		cl11233		128.13		123.89		89.562

		cl11233		165		125.2		95.814

		cl11233		173.19		106.21		97.732





		Cultivar		Pi		Pf		Delphi Pred

		Vantage		2		19.15		8.539

		Vantage		2		29.39		8.539

		Vantage		2.7		25.11		11.139

		Vantage		3.1		21.1		12.545

		Vantage		3.1		15.64		12.545

		Vantage		3.25		14.86		13.058

		Vantage		3.75		9.05		14.713

		Vantage		4.5		24.33		17.048

		Vantage		7.2		35.89		24.176

		Vantage		12.4		30.97		33.704

		Vantage		17.8		40.81		39.816

		Vantage		18		36.29		39.99

		Vantage		26.33		58.18		45.109

		Vantage		26.59		46.22		45.217

		Vantage		27.8		34.06		45.687

		Vantage		28.69		44.28		46.004

		Vantage		31.8		65.52		46.938

		Vantage		31.9		49.66		46.964

		Vantage		33.7		32.75		47.399

		Vantage		33.7		47.44		47.399

		Vantage		36.14		53.4		47.894

		Vantage		37.42		27.24		48.117

		Vantage		38.83		47.46		48.338

		Vantage		41.51		70.11		48.697

		Vantage		43.1		47.59		48.88

		Vantage		45.12		46.4		49.085

		Vantage		45.18		42.86		49.091

		Vantage		45.23		36.95		49.095

		Vantage		45.9		54.08		49.157

		Vantage		46.31		23.78		49.194

		Vantage		48.5		58.66		49.377

		Vantage		49.91		69.3		49.485

		Vantage		51.85		59.09		49.623

		Vantage		54.16		40.95		49.777

		Vantage		55.18		49.59		49.842

		Vantage		56.28		43.33		49.911

		Vantage		77.95		50.09		51.426

		Vantage		81.07		44.45		51.711

		Vantage		85.8		78.41		52.186

		Vantage		86.2		113.53		52.229

		Vantage		97.67		37.63		53.623

		Vantage		99.89		49.76		53.93

		Vantage		128.13		105.31		58.867

		Vantage		165		79.13		67.719

		Vantage		173.19		86.85		69.983
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Genstat Pred

		Cultivar		Pi		Pf		Genstat Pred

		Piper		2		63.85		57.2

		Piper		2		63.9		57.2

		Piper		2.7		98.2		73.4

		Piper		3.1		137.39		81.9

		Piper		3.1		86.95		81.9

		Piper		3.25		76.06		84.9

		Piper		3.75		86.21		94.6

		Piper		4.5		74.37		107.8

		Piper		7.2		150.28		144.5

		Piper		12.4		190.12		183.2

		Piper		17.8		146.87		198.8

		Piper		18		93.38		199.1

		Piper		26.33		162.09		200.9

		Piper		26.59		202.12		200.7

		Piper		27.8		173.12		199.9

		Piper		28.69		165.13		199.1

		Piper		31.8		153.01		196

		Piper		31.9		173.56		195.9

		Piper		33.7		108.76		193.8

		Piper		33.7		177.08		193.8

		Piper		36.14		267.77		190.8

		Piper		37.42		137.25		189.1

		Piper		38.83		129.46		187.2

		Piper		41.51		224.91		183.6

		Piper		43.1		237.42		181.5

		Piper		45.12		188.55		178.7

		Piper		45.18		149.67		178.6

		Piper		45.23		241.62		178.6

		Piper		45.9		109.29		177.7

		Piper		46.31		195.55		177.1

		Piper		48.5		235.82		174.2

		Piper		49.91		83.08		172.4

		Piper		51.85		267.61		169.9

		Piper		54.16		88.55		167

		Piper		55.18		181.08		165.8

		Piper		56.28		201.39		164.5

		High		77.95		226.62		143.2

		High		81.07		101.76		140.9

		High		85.8		103.47		137.6

		High		86.2		161.19		137.4

		High		97.67		151.17		131

		High		99.89		161.67		129.9

		High		128.13		152.51		121.4

		High		165		100.1		119.4

		High		173.19		133.18		119.9

		Fiona		2		40.36		40.2

		Fiona		2		35.72		40.2

		Fiona		2.7		45.65		51.4

		Fiona		3.1		70.62		57.3

		Fiona		3.1		73.56		57.3

		Fiona		3.25		93.19		59.3

		Fiona		3.75		68.43		66

		Fiona		4.5		86		74.9

		Fiona		7.2		65.96		99.2

		Fiona		12.4		100.87		123.3

		Fiona		17.8		102.57		131.6

		Fiona		18		51.76		131.8

		Fiona		26.33		99.09		130.6

		Fiona		26.59		165.7		130.4

		Fiona		27.8		84.08		129.6

		Fiona		28.69		77.07		128.9

		Fiona		31.8		145.68		126.4

		Fiona		31.9		176.88		126.3

		Fiona		33.7		132.35		124.7

		Fiona		33.7		111.72		124.7

		Fiona		36.14		64.31		122.4

		Fiona		37.42		144.32		121.3

		Fiona		38.83		169.06		119.9

		Fiona		41.51		92.62		117.5

		Fiona		43.1		124.44		116

		Fiona		45.12		64.51		114.3

		Fiona		45.18		112.39		114.2

		Fiona		45.23		148.71		114.2

		Fiona		45.9		99.86		113.6

		Fiona		46.31		111.65		113.2

		Fiona		48.5		181.8		111.4

		Fiona		49.91		60.99		110.2

		Fiona		51.85		140.25		108.7

		Fiona		54.16		107.93		107

		Fiona		55.18		93.97		106.2

		Fiona		56.28		85.25		105.4

		High		77.95		86.99		94

		High		81.07		66.99		92.9

		High		85.8		134.3		91.5

		High		86.2		94.09		91.4

		High		97.67		99.43		88.9

		High		99.89		95.13		88.6

		High		128.13		89.91		87.5

		High		165		126.78		92

		High		173.19		132.96		93.6

		cl122		2		24.72		19.83

		cl122		2		14.21		19.83

		cl122		2.7		24.83		25.89

		cl122		3.1		40.04		29.17

		cl122		3.1		29.21		29.17

		cl122		3.25		62.6		30.37

		cl122		3.75		20.22		34.23

		cl122		4.5		38.6		39.66

		cl122		7.2		58.73		56.19

		cl122		12.4		64		77.78

		cl122		17.8		82.43		90.91

		cl122		18		29.65		91.27

		cl122		26.33		65.66		101.18

		cl122		26.59		45.11		101.37

		cl122		27.8		105.54		102.18

		cl122		28.69		71.15		102.71

		cl122		31.8		105.97		104.2

		cl122		31.9		66.46		104.24

		cl122		33.7		38.03		104.88

		cl122		33.7		128.91		104.88

		cl122		36.14		118.33		105.54

		cl122		37.42		80.23		105.81

		cl122		38.83		74.2		106.06

		cl122		41.51		69.4		106.42

		cl122		43.1		97.81		106.57

		cl122		45.12		69.89		106.7

		cl122		45.18		115.89		106.7

		cl122		45.23		84.66		106.71

		cl122		45.9		78.56		106.74

		cl122		46.31		100.09		106.76

		cl122		48.5		84.35		106.82

		cl122		49.91		125.31		106.84

		cl122		51.85		92.3		106.84

		cl122		54.16		149.66		106.82

		cl122		55.18		123.7		106.8

		cl122		56.28		155.53		106.77

		High		77.95		103.77		105.9

		High		81.07		74.9		105.77

		High		85.8		178.48		105.58

		High		86.2		113.14		105.57

		High		97.67		147.11		105.18

		High		99.89		136.52		105.12

		High		128.13		177.22		104.68

		High		165		158.42		105.06

		High		173.19		187		105.27

		Morag		2		34.48		52.2

		Morag		2		62.31		52.2

		Morag		2.7		70.57		66.7

		Morag		3.1		137.24		74.3

		Morag		3.1		77.36		74.3

		Morag		3.25		82.78		77

		Morag		3.75		107.33		85.7

		Morag		4.5		38.16		97.3

		Morag		7.2		90.94		129.2

		Morag		12.4		130.71		161.3

		Morag		17.8		234.4		172.7

		Morag		18		115.55		172.9

		Morag		26.33		20.18		171.6

		Morag		26.59		125.75		171.4

		Morag		27.8		186.21		170.4

		Morag		28.69		218.52		169.5

		Morag		31.8		220.03		166.1

		Morag		31.9		226.87		166

		Morag		33.7		244.36		163.9

		Morag		33.7		163.67		163.9

		Morag		36.14		152.22		160.8

		Morag		37.42		144.04		159.2

		Morag		38.83		196.27		157.4

		Morag		41.51		93.69		154.1

		Morag		43.1		218.36		152.1

		Morag		45.12		191.76		149.6

		Morag		45.18		106		149.5

		Morag		45.23		142.57		149.4

		Morag		45.9		202.38		148.6

		Morag		46.31		35.54		148.1

		Morag		48.5		140.11		145.5

		Morag		49.91		113.47		143.9

		Morag		51.85		65.8		141.7

		Morag		54.16		103.43		139.2

		Morag		55.18		158.3		138.2

		Morag		56.28		117.49		137

		High		77.95		132.7		119.7

		High		81.07		88.21		117.9

		High		85.8		75.95		115.4

		High		86.2		187.01		115.2

		High		97.67		113.23		110.6

		High		99.89		151.95		109.9

		High		128.13		141.57		104.9

		High		165		111.77		106

		High		173.19		134.38		107

		cl11233		2		40.5		28.35

		cl11233		2		34.4		28.35

		cl11233		2.7		70.66		36.35

		cl11233		3.1		61.28		40.55

		cl11233		3.1		48.28		40.55

		cl11233		3.25		40.95		42.06

		cl11233		3.75		26.06		46.84

		cl11233		4.5		46.24		53.35

		cl11233		7.2		44.21		71.45

		cl11233		12.4		34.44		90.55

		cl11233		17.8		114.35		98.4

		cl11233		18		23.35		98.55

		cl11233		26.33		65.31		99.96

		cl11233		26.59		99.56		99.9

		cl11233		27.8		102.79		99.57

		cl11233		28.69		82.98		99.28

		cl11233		31.8		101.14		98.04

		cl11233		31.9		89.1		98

		cl11233		33.7		59.76		97.16

		cl11233		33.7		87.63		97.16

		cl11233		36.14		70.99		95.92

		cl11233		37.42		97.34		95.25

		cl11233		38.83		94.51		94.5

		cl11233		41.51		103.64		93.05

		cl11233		43.1		72.04		92.19

		cl11233		45.12		83.04		91.12

		cl11233		45.18		97.28		91.09

		cl11233		45.23		82.96		91.06

		cl11233		45.9		93.39		90.71

		cl11233		46.31		78.27		90.5

		cl11233		48.5		41.1		89.37

		cl11233		49.91		119.28		88.67

		cl11233		51.85		64.53		87.73

		cl11233		54.16		61.64		86.66

		cl11233		55.18		135.6		86.2

		cl11233		56.28		93.51		85.72

		High		77.95		146.15		78.85

		High		81.07		78.9		78.25

		High		85.8		47.95		77.51

		High		86.2		73.24		77.45

		High		97.67		113.52		76.41

		High		99.89		101.94		76.32

		High		128.13		123.89		77.61

		High		165		125.2		84.12

		High		173.19		106.21		86.08

		Vantage		2		19.15		13.78

		Vantage		2		29.39		13.78

		Vantage		2.7		25.11		17.77

		Vantage		3.1		21.1		19.88

		Vantage		3.1		15.64		19.88

		Vantage		3.25		14.86		20.65

		Vantage		3.75		9.05		23.08

		Vantage		4.5		24.33		26.43

		Vantage		7.2		35.89		35.99

		Vantage		12.4		30.97		46.66

		Vantage		17.8		40.81		51.56

		Vantage		18		36.29		51.67

		Vantage		26.33		58.18		53.46

		Vantage		26.59		46.22		53.46

		Vantage		27.8		34.06		53.42

		Vantage		28.69		44.28		53.38

		Vantage		31.8		65.52		53.08

		Vantage		31.9		49.66		53.06

		Vantage		33.7		32.75		52.82

		Vantage		33.7		47.44		52.82

		Vantage		36.14		53.4		52.44

		Vantage		37.42		27.24		52.23

		Vantage		38.83		47.46		51.99

		Vantage		41.51		70.11		51.53

		Vantage		43.1		47.59		51.26

		Vantage		45.12		46.4		50.93

		Vantage		45.18		42.86		50.92

		Vantage		45.23		36.95		50.91

		Vantage		45.9		54.08		50.8

		Vantage		46.31		23.78		50.73

		Vantage		48.5		58.66		50.4

		Vantage		49.91		69.3		50.19

		Vantage		51.85		59.09		49.92

		Vantage		54.16		40.95		49.63

		Vantage		55.18		49.59		49.52

		Vantage		56.28		43.33		49.4

		High		77.95		50.09		48.51

		High		81.07		44.45		48.6

		High		85.8		78.41		48.83

		High		86.2		113.53		48.86

		High		97.67		37.63		49.85

		High		99.89		49.76		50.11

		High		128.13		105.31		54.73

		High		165		79.13		63.59

		High		173.19		86.85		65.86





Hi&Lo

		Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674

		Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038

		Piper		77.95		226.62		158.975

		Piper		81.07		101.76		156.968

		Piper		85.8		103.47		154.13

		Piper		86.2		161.19		153.901

		Piper		97.67		151.17		148.067

		Piper		99.89		161.67		147.093

		Piper		128.13		152.51		138.536

		Piper		165		100.1		135.634

		Piper		173.19		133.18		135.93

		Fiona		2		40.36		34.316

		Fiona		2		35.72		34.316

		Fiona		2.7		45.65		43.95

		Fiona		3.1		70.62		49.002

		Fiona		3.1		73.56		49.002

		Fiona		3.25		93.19		50.818

		Fiona		3.75		68.43		56.579

		Fiona		4.5		86		64.444

		Fiona		7.2		65.96		86.535

		Fiona		12.4		100.87		111.122

		Fiona		17.8		102.57		123.042

		Fiona		18		51.76		123.321

		Fiona		77.95		86.99		110.819

		Fiona		81.07		66.99		109.906

		Fiona		85.8		134.3		108.662

		Fiona		86.2		94.09		108.565

		Fiona		97.67		99.43		106.267

		Fiona		99.89		95.13		105.929

		Fiona		128.13		89.91		104.254

		Fiona		165		126.78		107.76

		Fiona		173.19		132.96		109.191

		cl122		2		24.72		9.992

		cl122		2		14.21		9.992

		cl122		2.7		24.83		13.313

		cl122		3.1		40.04		15.171

		cl122		3.1		29.21		15.171

		cl122		3.25		62.6		15.86

		cl122		3.75		20.22		18.13

		cl122		4.5		38.6		21.454

		cl122		7.2		58.73		32.661

		cl122		12.4		64		51.234

		cl122		17.8		82.43		66.967

		cl122		18		29.65		67.489

		cl122		77.95		103.77		126.982

		cl122		81.07		74.9		127.613

		cl122		85.8		178.48		128.405

		cl122		86.2		113.14		128.464

		cl122		97.67		147.11		129.722

		cl122		99.89		136.52		129.886

		cl122		128.13		177.22		130.725

		cl122		165		158.42		130.64

		cl122		173.19		187		130.633

		Morag		2		34.48		30.742

		Morag		2		62.31		30.742

		Morag		2.7		70.57		40.062

		Morag		3.1		137.24		45.09

		Morag		3.1		77.36		45.09

		Morag		3.25		82.78		46.923

		Morag		3.75		107.33		52.831

		Morag		4.5		38.16		61.143

		Morag		7.2		90.94		86.315

		Morag		12.4		130.71		119.139

		Morag		17.8		234.4		139.045

		Morag		18		115.55		139.587

		Morag		77.95		132.7		141.314

		Morag		81.07		88.21		139.854

		Morag		85.8		75.95		137.746

		Morag		86.2		187.01		137.574

		Morag		97.67		113.23		133.073

		Morag		99.89		151.95		132.301

		Morag		128.13		141.57		125.218

		Morag		165		111.77		122.434

		Morag		173.19		134.38		122.598

		cl11233		2		40.5		26.448

		cl11233		2		34.4		26.448

		cl11233		2.7		70.66		33.88

		cl11233		3.1		61.28		37.778

		cl11233		3.1		48.28		37.778

		cl11233		3.25		40.95		39.179

		cl11233		3.75		26.06		43.627

		cl11233		4.5		46.24		49.702

		cl11233		7.2		44.21		66.792

		cl11233		12.4		34.44		85.925

		cl11233		17.8		114.35		95.359

		cl11233		18		23.35		95.584

		cl11233		77.95		146.15		90.181

		cl11233		81.07		78.9		89.736

		cl11233		85.8		47.95		89.176

		cl11233		86.2		73.24		89.135

		cl11233		97.67		113.52		88.353

		cl11233		99.89		101.94		88.288

		cl11233		128.13		123.89		89.562

		cl11233		165		125.2		95.814

		cl11233		173.19		106.21		97.732

		Vantage		2		19.15		8.539

		Vantage		2		29.39		8.539

		Vantage		2.7		25.11		11.139

		Vantage		3.1		21.1		12.545

		Vantage		3.1		15.64		12.545

		Vantage		3.25		14.86		13.058

		Vantage		3.75		9.05		14.713

		Vantage		4.5		24.33		17.048

		Vantage		7.2		35.89		24.176

		Vantage		12.4		30.97		33.704

		Vantage		17.8		40.81		39.816

		Vantage		18		36.29		39.99

		Vantage		77.95		50.09		51.426

		Vantage		81.07		44.45		51.711

		Vantage		85.8		78.41		52.186

		Vantage		86.2		113.53		52.229

		Vantage		97.67		37.63		53.623

		Vantage		99.89		49.76		53.93

		Vantage		128.13		105.31		58.867

		Vantage		165		79.13		67.719

		Vantage		173.19		86.85		69.983





Delphi Pred

		Cultivar		Pi		Pf		Delphi Pred		Genstat Pred						Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674		57.2						Piper		2		63.85		52.674

		Piper		2		63.9		52.674		57.2						Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448		73.4						Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192		81.9						Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192		81.9						Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975		84.9						Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801		94.6						Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844		107.8						Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602		144.5						Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914		183.2						Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633		198.8						Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038		199.1						Piper		18		93.38		188.038

		Piper		26.33		162.09		195.664		200.9						Piper		77.95		226.62		158.975

		Piper		26.59		202.12		195.694		200.7						Piper		81.07		101.76		156.968

		Piper		27.8		173.12		195.725		199.9						Piper		85.8		103.47		154.13

		Piper		28.69		165.13		195.642		199.1						Piper		86.2		161.19		153.901

		Piper		31.8		153.01		194.768		196						Piper		97.67		151.17		148.067

		Piper		31.9		173.56		194.727		195.9						Piper		99.89		161.67		147.093

		Piper		33.7		108.76		193.878		193.8						Piper		128.13		152.51		138.536

		Piper		33.7		177.08		193.878		193.8						Piper		165		100.1		135.634

		Piper		36.14		267.77		192.442		190.8						Piper		173.19		133.18		135.93

		Piper		37.42		137.25		191.584		189.1						Fiona		2		40.36		34.316

		Piper		38.83		129.46		190.572		187.2						Fiona		2		35.72		34.316

		Piper		41.51		224.91		188.499		183.6						Fiona		2.7		45.65		43.95

		Piper		43.1		237.42		187.198		181.5						Fiona		3.1		70.62		49.002

		Piper		45.12		188.55		185.493		178.7						Fiona		3.1		73.56		49.002

		Piper		45.18		149.67		185.442		178.6						Fiona		3.25		93.19		50.818

		Piper		45.23		241.62		185.399		178.6						Fiona		3.75		68.43		56.579

		Piper		45.9		109.29		184.823		177.7						Fiona		4.5		86		64.444

		Piper		46.31		195.55		184.468		177.1						Fiona		7.2		65.96		86.535

		Piper		48.5		235.82		182.557		174.2						Fiona		12.4		100.87		111.122

		Piper		49.91		83.08		181.317		172.4						Fiona		17.8		102.57		123.042

		Piper		51.85		267.61		179.607		169.9						Fiona		18		51.76		123.321

		Piper		54.16		88.55		177.577		167						Fiona		77.95		86.99		110.819

		Piper		55.18		181.08		176.686		165.8						Fiona		81.07		66.99		109.906

		Piper		56.28		201.39		175.73		164.5						Fiona		85.8		134.3		108.662

		Piper		77.95		226.62		158.975		143.2						Fiona		86.2		94.09		108.565

		Piper		81.07		101.76		156.968		140.9						Fiona		97.67		99.43		106.267

		Piper		85.8		103.47		154.13		137.6						Fiona		99.89		95.13		105.929

		Piper		86.2		161.19		153.901		137.4						Fiona		128.13		89.91		104.254

		Piper		97.67		151.17		148.067		131						Fiona		165		126.78		107.76

		Piper		99.89		161.67		147.093		129.9						Fiona		173.19		132.96		109.191

		Piper		128.13		152.51		138.536		121.4						cl122		2		24.72		9.992

		Piper		165		100.1		135.634		119.4						cl122		2		14.21		9.992

		Piper		173.19		133.18		135.93		119.9						cl122		2.7		24.83		13.313

		Fiona		2		40.36		34.316		40.2						cl122		3.1		40.04		15.171

		Fiona		2		35.72		34.316		40.2						cl122		3.1		29.21		15.171

		Fiona		2.7		45.65		43.95		51.4						cl122		3.25		62.6		15.86

		Fiona		3.1		70.62		49.002		57.3						cl122		3.75		20.22		18.13

		Fiona		3.1		73.56		49.002		57.3						cl122		4.5		38.6		21.454

		Fiona		3.25		93.19		50.818		59.3						cl122		7.2		58.73		32.661

		Fiona		3.75		68.43		56.579		66						cl122		12.4		64		51.234

		Fiona		4.5		86		64.444		74.9						cl122		17.8		82.43		66.967

		Fiona		7.2		65.96		86.535		99.2						cl122		18		29.65		67.489

		Fiona		12.4		100.87		111.122		123.3						cl122		77.95		103.77		126.982

		Fiona		17.8		102.57		123.042		131.6						cl122		81.07		74.9		127.613

		Fiona		18		51.76		123.321		131.8						cl122		85.8		178.48		128.405

		Fiona		26.33		99.09		128.983		130.6						cl122		86.2		113.14		128.464

		Fiona		26.59		165.7		129.026		130.4						cl122		97.67		147.11		129.722

		Fiona		27.8		84.08		129.157		129.6						cl122		99.89		136.52		129.886

		Fiona		28.69		77.07		129.184		128.9						cl122		128.13		177.22		130.725

		Fiona		31.8		145.68		128.909		126.4						cl122		165		158.42		130.64

		Fiona		31.9		176.88		128.892		126.3						cl122		173.19		187		130.633

		Fiona		33.7		132.35		128.514		124.7						Morag		2		34.48		30.742

		Fiona		33.7		111.72		128.514		124.7						Morag		2		62.31		30.742

		Fiona		36.14		64.31		127.821		122.4						Morag		2.7		70.57		40.062

		Fiona		37.42		144.32		127.391		121.3						Morag		3.1		137.24		45.09

		Fiona		38.83		169.06		126.877		119.9						Morag		3.1		77.36		45.09

		Fiona		41.51		92.62		125.805		117.5						Morag		3.25		82.78		46.923

		Fiona		43.1		124.44		125.125		116						Morag		3.75		107.33		52.831

		Fiona		45.12		64.51		124.231		114.3						Morag		4.5		38.16		61.143

		Fiona		45.18		112.39		124.204		114.2						Morag		7.2		90.94		86.315

		Fiona		45.23		148.71		124.182		114.2						Morag		12.4		130.71		119.139

		Fiona		45.9		99.86		123.879		113.6						Morag		17.8		234.4		139.045

		Fiona		46.31		111.65		123.693		113.2						Morag		18		115.55		139.587

		Fiona		48.5		181.8		122.688		111.4						Morag		77.95		132.7		141.314

		Fiona		49.91		60.99		122.036		110.2						Morag		81.07		88.21		139.854

		Fiona		51.85		140.25		121.139		108.7						Morag		85.8		75.95		137.746

		Fiona		54.16		107.93		120.078		107						Morag		86.2		187.01		137.574

		Fiona		55.18		93.97		119.614		106.2						Morag		97.67		113.23		133.073

		Fiona		56.28		85.25		119.118		105.4						Morag		99.89		151.95		132.301

		Fiona		77.95		86.99		110.819		94						Morag		128.13		141.57		125.218

		Fiona		81.07		66.99		109.906		92.9						Morag		165		111.77		122.434

		Fiona		85.8		134.3		108.662		91.5						Morag		173.19		134.38		122.598

		Fiona		86.2		94.09		108.565		91.4						cl11233		2		40.5		26.448

		Fiona		97.67		99.43		106.267		88.9						cl11233		2		34.4		26.448

		Fiona		99.89		95.13		105.929		88.6						cl11233		2.7		70.66		33.88

		Fiona		128.13		89.91		104.254		87.5						cl11233		3.1		61.28		37.778

		Fiona		165		126.78		107.76		92						cl11233		3.1		48.28		37.778

		Fiona		173.19		132.96		109.191		93.6						cl11233		3.25		40.95		39.179

		cl122		2		24.72		9.992		19.83						cl11233		3.75		26.06		43.627

		cl122		2		14.21		9.992		19.83						cl11233		4.5		46.24		49.702

		cl122		2.7		24.83		13.313		25.89						cl11233		7.2		44.21		66.792

		cl122		3.1		40.04		15.171		29.17						cl11233		12.4		34.44		85.925

		cl122		3.1		29.21		15.171		29.17						cl11233		17.8		114.35		95.359

		cl122		3.25		62.6		15.86		30.37						cl11233		18		23.35		95.584

		cl122		3.75		20.22		18.13		34.23						cl11233		77.95		146.15		90.181

		cl122		4.5		38.6		21.454		39.66						cl11233		81.07		78.9		89.736

		cl122		7.2		58.73		32.661		56.19						cl11233		85.8		47.95		89.176

		cl122		12.4		64		51.234		77.78						cl11233		86.2		73.24		89.135

		cl122		17.8		82.43		66.967		90.91						cl11233		97.67		113.52		88.353

		cl122		18		29.65		67.489		91.27						cl11233		99.89		101.94		88.288

		cl122		26.33		65.66		86.005		101.18						cl11233		128.13		123.89		89.562

		cl122		26.59		45.11		86.492		101.37						cl11233		165		125.2		95.814

		cl122		27.8		105.54		88.694		102.18						cl11233		173.19		106.21		97.732

		cl122		28.69		71.15		90.249		102.71						Vantage		2		19.15		8.539

		cl122		31.8		105.97		95.275		104.2						Vantage		2		29.39		8.539

		cl122		31.9		66.46		95.427		104.24						Vantage		2.7		25.11		11.139

		cl122		33.7		38.03		98.057		104.88						Vantage		3.1		21.1		12.545

		cl122		33.7		128.91		98.057		104.88						Vantage		3.1		15.64		12.545

		cl122		36.14		118.33		101.337		105.54						Vantage		3.25		14.86		13.058

		cl122		37.42		80.23		102.935		105.81						Vantage		3.75		9.05		14.713

		cl122		38.83		74.2		104.604		106.06						Vantage		4.5		24.33		17.048

		cl122		41.51		69.4		107.529		106.42						Vantage		7.2		35.89		24.176

		cl122		43.1		97.81		109.122		106.57						Vantage		12.4		30.97		33.704

		cl122		45.12		69.89		111.004		106.7						Vantage		17.8		40.81		39.816

		cl122		45.18		115.89		111.057		106.7						Vantage		18		36.29		39.99

		cl122		45.23		84.66		111.102		106.71						Vantage		77.95		50.09		51.426

		cl122		45.9		78.56		111.69		106.74						Vantage		81.07		44.45		51.711

		cl122		46.31		100.09		112.043		106.76						Vantage		85.8		78.41		52.186

		cl122		48.5		84.35		113.828		106.82						Vantage		86.2		113.53		52.229

		cl122		49.91		125.31		114.896		106.84						Vantage		97.67		37.63		53.623

		cl122		51.85		92.3		116.268		106.84						Vantage		99.89		49.76		53.93

		cl122		54.16		149.66		117.766		106.82						Vantage		128.13		105.31		58.867

		cl122		55.18		123.7		118.382		106.8						Vantage		165		79.13		67.719

		cl122		56.28		155.53		119.019		106.77						Vantage		173.19		86.85		69.983

		cl122		77.95		103.77		126.982		105.9

		cl122		81.07		74.9		127.613		105.77

		cl122		85.8		178.48		128.405		105.58

		cl122		86.2		113.14		128.464		105.57

		cl122		97.67		147.11		129.722		105.18

		cl122		99.89		136.52		129.886		105.12

		cl122		128.13		177.22		130.725		104.68

		cl122		165		158.42		130.64		105.06

		cl122		173.19		187		130.633		105.27

		Morag		2		34.48		30.742		52.2

		Morag		2		62.31		30.742		52.2

		Morag		2.7		70.57		40.062		66.7

		Morag		3.1		137.24		45.09		74.3

		Morag		3.1		77.36		45.09		74.3

		Morag		3.25		82.78		46.923		77

		Morag		3.75		107.33		52.831		85.7

		Morag		4.5		38.16		61.143		97.3

		Morag		7.2		90.94		86.315		129.2

		Morag		12.4		130.71		119.139		161.3

		Morag		17.8		234.4		139.045		172.7

		Morag		18		115.55		139.587		172.9

		Morag		26.33		20.18		153.98		171.6

		Morag		26.59		125.75		154.23		171.4

		Morag		27.8		186.21		155.273		170.4

		Morag		28.69		218.52		155.924		169.5

		Morag		31.8		220.03		157.531		166.1

		Morag		31.9		226.87		157.568		166

		Morag		33.7		244.36		158.081		163.9

		Morag		33.7		163.67		158.081		163.9

		Morag		36.14		152.22		158.398		160.8

		Morag		37.42		144.04		158.416		159.2

		Morag		38.83		196.27		158.334		157.4

		Morag		41.51		93.69		157.928		154.1

		Morag		43.1		218.36		157.555		152.1

		Morag		45.12		191.76		156.966		149.6

		Morag		45.18		106		156.947		149.5

		Morag		45.23		142.57		156.93		149.4

		Morag		45.9		202.38		156.708		148.6

		Morag		46.31		35.54		156.567		148.1

		Morag		48.5		140.11		155.748		145.5

		Morag		49.91		113.47		155.172		143.9

		Morag		51.85		65.8		154.328		141.7

		Morag		54.16		103.43		153.262		139.2

		Morag		55.18		158.3		152.774		138.2

		Morag		56.28		117.49		152.238		137

		Morag		77.95		132.7		141.314		119.7

		Morag		81.07		88.21		139.854		117.9

		Morag		85.8		75.95		137.746		115.4

		Morag		86.2		187.01		137.574		115.2

		Morag		97.67		113.23		133.073		110.6

		Morag		99.89		151.95		132.301		109.9

		Morag		128.13		141.57		125.218		104.9

		Morag		165		111.77		122.434		106

		Morag		173.19		134.38		122.598		107

		cl11233		2		40.5		26.448		28.35

		cl11233		2		34.4		26.448		28.35

		cl11233		2.7		70.66		33.88		36.35

		cl11233		3.1		61.28		37.778		40.55

		cl11233		3.1		48.28		37.778		40.55

		cl11233		3.25		40.95		39.179		42.06

		cl11233		3.75		26.06		43.627		46.84

		cl11233		4.5		46.24		49.702		53.35

		cl11233		7.2		44.21		66.792		71.45

		cl11233		12.4		34.44		85.925		90.55

		cl11233		17.8		114.35		95.359		98.4

		cl11233		18		23.35		95.584		98.55

		cl11233		26.33		65.31		100.406		99.96

		cl11233		26.59		99.56		100.455		99.9

		cl11233		27.8		102.79		100.627		99.57

		cl11233		28.69		82.98		100.703		99.28

		cl11233		31.8		101.14		100.683		98.04

		cl11233		31.9		89.1		100.677		98

		cl11233		33.7		59.76		100.501		97.16

		cl11233		33.7		87.63		100.501		97.16

		cl11233		36.14		70.99		100.126		95.92

		cl11233		37.42		97.34		99.88		95.25

		cl11233		38.83		94.51		99.578		94.5

		cl11233		41.51		103.64		98.936		93.05

		cl11233		43.1		72.04		98.523		92.19

		cl11233		45.12		83.04		97.976		91.12

		cl11233		45.18		97.28		97.96		91.09

		cl11233		45.23		82.96		97.946		91.06

		cl11233		45.9		93.39		97.76		90.71

		cl11233		46.31		78.27		97.646		90.5

		cl11233		48.5		41.1		97.029		89.37

		cl11233		49.91		119.28		96.63		88.67

		cl11233		51.85		64.53		96.081		87.73

		cl11233		54.16		61.64		95.436		86.66

		cl11233		55.18		135.6		95.155		86.2

		cl11233		56.28		93.51		94.855		85.72

		cl11233		77.95		146.15		90.181		78.85

		cl11233		81.07		78.9		89.736		78.25

		cl11233		85.8		47.95		89.176		77.51

		cl11233		86.2		73.24		89.135		77.45

		cl11233		97.67		113.52		88.353		76.41

		cl11233		99.89		101.94		88.288		76.32

		cl11233		128.13		123.89		89.562		77.61

		cl11233		165		125.2		95.814		84.12

		cl11233		173.19		106.21		97.732		86.08

		Vantage		2		19.15		8.539		13.78

		Vantage		2		29.39		8.539		13.78

		Vantage		2.7		25.11		11.139		17.77

		Vantage		3.1		21.1		12.545		19.88

		Vantage		3.1		15.64		12.545		19.88

		Vantage		3.25		14.86		13.058		20.65

		Vantage		3.75		9.05		14.713		23.08

		Vantage		4.5		24.33		17.048		26.43

		Vantage		7.2		35.89		24.176		35.99

		Vantage		12.4		30.97		33.704		46.66

		Vantage		17.8		40.81		39.816		51.56

		Vantage		18		36.29		39.99		51.67

		Vantage		26.33		58.18		45.109		53.46

		Vantage		26.59		46.22		45.217		53.46

		Vantage		27.8		34.06		45.687		53.42

		Vantage		28.69		44.28		46.004		53.38

		Vantage		31.8		65.52		46.938		53.08

		Vantage		31.9		49.66		46.964		53.06

		Vantage		33.7		32.75		47.399		52.82

		Vantage		33.7		47.44		47.399		52.82

		Vantage		36.14		53.4		47.894		52.44

		Vantage		37.42		27.24		48.117		52.23

		Vantage		38.83		47.46		48.338		51.99

		Vantage		41.51		70.11		48.697		51.53

		Vantage		43.1		47.59		48.88		51.26

		Vantage		45.12		46.4		49.085		50.93

		Vantage		45.18		42.86		49.091		50.92

		Vantage		45.23		36.95		49.095		50.91

		Vantage		45.9		54.08		49.157		50.8

		Vantage		46.31		23.78		49.194		50.73

		Vantage		48.5		58.66		49.377		50.4

		Vantage		49.91		69.3		49.485		50.19

		Vantage		51.85		59.09		49.623		49.92

		Vantage		54.16		40.95		49.777		49.63

		Vantage		55.18		49.59		49.842		49.52

		Vantage		56.28		43.33		49.911		49.4

		Vantage		77.95		50.09		51.426		48.51

		Vantage		81.07		44.45		51.711		48.6

		Vantage		85.8		78.41		52.186		48.83

		Vantage		86.2		113.53		52.229		48.86

		Vantage		97.67		37.63		53.623		49.85

		Vantage		99.89		49.76		53.93		50.11

		Vantage		128.13		105.31		58.867		54.73

		Vantage		165		79.13		67.719		63.59

		Vantage		173.19		86.85		69.983		65.86
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		Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674

		Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038

		Piper		26.33		162.09		195.664

		Piper		26.59		202.12		195.694

		Piper		27.8		173.12		195.725

		Piper		28.69		165.13		195.642

		Piper		31.8		153.01		194.768

		Piper		31.9		173.56		194.727

		Piper		33.7		108.76		193.878

		Piper		33.7		177.08		193.878

		Piper		36.14		267.77		192.442

		Piper		37.42		137.25		191.584

		Piper		38.83		129.46		190.572

		Piper		41.51		224.91		188.499

		Piper		43.1		237.42		187.198

		Piper		45.12		188.55		185.493

		Piper		45.18		149.67		185.442

		Piper		45.23		241.62		185.399

		Piper		45.9		109.29		184.823

		Piper		46.31		195.55		184.468

		Piper		48.5		235.82		182.557

		Piper		49.91		83.08		181.317

		Piper		51.85		267.61		179.607

		Piper		54.16		88.55		177.577

		Piper		55.18		181.08		176.686

		Piper		56.28		201.39		175.73

		Piper		77.95		226.62		158.975

		Piper		81.07		101.76		156.968

		Piper		85.8		103.47		154.13

		Piper		86.2		161.19		153.901

		Piper		97.67		151.17		148.067

		Piper		99.89		161.67		147.093

		Piper		128.13		152.51		138.536

		Piper		165		100.1		135.634

		Piper		173.19		133.18		135.93





		Cultivar		Pi		Pf		Delphi Pred

		Fiona		2		40.36		34.316

		Fiona		2		35.72		34.316

		Fiona		2.7		45.65		43.95

		Fiona		3.1		70.62		49.002

		Fiona		3.1		73.56		49.002

		Fiona		3.25		93.19		50.818

		Fiona		3.75		68.43		56.579

		Fiona		4.5		86		64.444

		Fiona		7.2		65.96		86.535

		Fiona		12.4		100.87		111.122

		Fiona		17.8		102.57		123.042

		Fiona		18		51.76		123.321

		Fiona		26.33		99.09		128.983

		Fiona		26.59		165.7		129.026

		Fiona		27.8		84.08		129.157

		Fiona		28.69		77.07		129.184

		Fiona		31.8		145.68		128.909

		Fiona		31.9		176.88		128.892

		Fiona		33.7		132.35		128.514

		Fiona		33.7		111.72		128.514

		Fiona		36.14		64.31		127.821

		Fiona		37.42		144.32		127.391

		Fiona		38.83		169.06		126.877

		Fiona		41.51		92.62		125.805

		Fiona		43.1		124.44		125.125

		Fiona		45.12		64.51		124.231

		Fiona		45.18		112.39		124.204

		Fiona		45.23		148.71		124.182

		Fiona		45.9		99.86		123.879

		Fiona		46.31		111.65		123.693

		Fiona		48.5		181.8		122.688

		Fiona		49.91		60.99		122.036

		Fiona		51.85		140.25		121.139

		Fiona		54.16		107.93		120.078

		Fiona		55.18		93.97		119.614

		Fiona		56.28		85.25		119.118

		Fiona		77.95		86.99		110.819

		Fiona		81.07		66.99		109.906

		Fiona		85.8		134.3		108.662

		Fiona		86.2		94.09		108.565

		Fiona		97.67		99.43		106.267

		Fiona		99.89		95.13		105.929

		Fiona		128.13		89.91		104.254

		Fiona		165		126.78		107.76

		Fiona		173.19		132.96		109.191





		Cultivar		Pi		Pf		Delphi Pred

		cl122		2		24.72		9.992

		cl122		2		14.21		9.992

		cl122		2.7		24.83		13.313

		cl122		3.1		40.04		15.171

		cl122		3.1		29.21		15.171

		cl122		3.25		62.6		15.86

		cl122		3.75		20.22		18.13

		cl122		4.5		38.6		21.454

		cl122		7.2		58.73		32.661

		cl122		12.4		64		51.234

		cl122		17.8		82.43		66.967

		cl122		18		29.65		67.489

		cl122		26.33		65.66		86.005

		cl122		26.59		45.11		86.492

		cl122		27.8		105.54		88.694

		cl122		28.69		71.15		90.249

		cl122		31.8		105.97		95.275

		cl122		31.9		66.46		95.427

		cl122		33.7		38.03		98.057

		cl122		33.7		128.91		98.057

		cl122		36.14		118.33		101.337

		cl122		37.42		80.23		102.935

		cl122		38.83		74.2		104.604

		cl122		41.51		69.4		107.529

		cl122		43.1		97.81		109.122

		cl122		45.12		69.89		111.004

		cl122		45.18		115.89		111.057

		cl122		45.23		84.66		111.102

		cl122		45.9		78.56		111.69

		cl122		46.31		100.09		112.043

		cl122		48.5		84.35		113.828

		cl122		49.91		125.31		114.896

		cl122		51.85		92.3		116.268

		cl122		54.16		149.66		117.766

		cl122		55.18		123.7		118.382

		cl122		56.28		155.53		119.019

		cl122		77.95		103.77		126.982

		cl122		81.07		74.9		127.613

		cl122		85.8		178.48		128.405

		cl122		86.2		113.14		128.464

		cl122		97.67		147.11		129.722

		cl122		99.89		136.52		129.886

		cl122		128.13		177.22		130.725

		cl122		165		158.42		130.64

		cl122		173.19		187		130.633





		Cultivar		Pi		Pf		Delphi Pred

		Morag		2		34.48		30.742

		Morag		2		62.31		30.742

		Morag		2.7		70.57		40.062

		Morag		3.1		137.24		45.09

		Morag		3.1		77.36		45.09

		Morag		3.25		82.78		46.923

		Morag		3.75		107.33		52.831

		Morag		4.5		38.16		61.143

		Morag		7.2		90.94		86.315

		Morag		12.4		130.71		119.139

		Morag		17.8		234.4		139.045

		Morag		18		115.55		139.587

		Morag		26.33		20.18		153.98

		Morag		26.59		125.75		154.23

		Morag		27.8		186.21		155.273

		Morag		28.69		218.52		155.924

		Morag		31.8		220.03		157.531

		Morag		31.9		226.87		157.568

		Morag		33.7		244.36		158.081

		Morag		33.7		163.67		158.081

		Morag		36.14		152.22		158.398

		Morag		37.42		144.04		158.416

		Morag		38.83		196.27		158.334

		Morag		41.51		93.69		157.928

		Morag		43.1		218.36		157.555

		Morag		45.12		191.76		156.966

		Morag		45.18		106		156.947

		Morag		45.23		142.57		156.93

		Morag		45.9		202.38		156.708

		Morag		46.31		35.54		156.567

		Morag		48.5		140.11		155.748

		Morag		49.91		113.47		155.172

		Morag		51.85		65.8		154.328

		Morag		54.16		103.43		153.262

		Morag		55.18		158.3		152.774

		Morag		56.28		117.49		152.238

		Morag		77.95		132.7		141.314

		Morag		81.07		88.21		139.854

		Morag		85.8		75.95		137.746

		Morag		86.2		187.01		137.574

		Morag		97.67		113.23		133.073

		Morag		99.89		151.95		132.301

		Morag		128.13		141.57		125.218

		Morag		165		111.77		122.434

		Morag		173.19		134.38		122.598





		Cultivar		Pi		Pf		Delphi Pred

		cl11233		2		40.5		26.448

		cl11233		2		34.4		26.448

		cl11233		2.7		70.66		33.88

		cl11233		3.1		61.28		37.778

		cl11233		3.1		48.28		37.778

		cl11233		3.25		40.95		39.179

		cl11233		3.75		26.06		43.627

		cl11233		4.5		46.24		49.702

		cl11233		7.2		44.21		66.792

		cl11233		12.4		34.44		85.925

		cl11233		17.8		114.35		95.359

		cl11233		18		23.35		95.584

		cl11233		26.33		65.31		100.406

		cl11233		26.59		99.56		100.455

		cl11233		27.8		102.79		100.627

		cl11233		28.69		82.98		100.703

		cl11233		31.8		101.14		100.683

		cl11233		31.9		89.1		100.677

		cl11233		33.7		59.76		100.501

		cl11233		33.7		87.63		100.501

		cl11233		36.14		70.99		100.126

		cl11233		37.42		97.34		99.88

		cl11233		38.83		94.51		99.578

		cl11233		41.51		103.64		98.936

		cl11233		43.1		72.04		98.523

		cl11233		45.12		83.04		97.976

		cl11233		45.18		97.28		97.96

		cl11233		45.23		82.96		97.946

		cl11233		45.9		93.39		97.76

		cl11233		46.31		78.27		97.646

		cl11233		48.5		41.1		97.029

		cl11233		49.91		119.28		96.63

		cl11233		51.85		64.53		96.081

		cl11233		54.16		61.64		95.436

		cl11233		55.18		135.6		95.155

		cl11233		56.28		93.51		94.855

		cl11233		77.95		146.15		90.181

		cl11233		81.07		78.9		89.736

		cl11233		85.8		47.95		89.176

		cl11233		86.2		73.24		89.135

		cl11233		97.67		113.52		88.353

		cl11233		99.89		101.94		88.288

		cl11233		128.13		123.89		89.562

		cl11233		165		125.2		95.814

		cl11233		173.19		106.21		97.732





		Cultivar		Pi		Pf		Delphi Pred

		Vantage		2		19.15		8.539

		Vantage		2		29.39		8.539

		Vantage		2.7		25.11		11.139

		Vantage		3.1		21.1		12.545

		Vantage		3.1		15.64		12.545

		Vantage		3.25		14.86		13.058

		Vantage		3.75		9.05		14.713

		Vantage		4.5		24.33		17.048

		Vantage		7.2		35.89		24.176

		Vantage		12.4		30.97		33.704

		Vantage		17.8		40.81		39.816

		Vantage		18		36.29		39.99

		Vantage		26.33		58.18		45.109

		Vantage		26.59		46.22		45.217

		Vantage		27.8		34.06		45.687

		Vantage		28.69		44.28		46.004

		Vantage		31.8		65.52		46.938

		Vantage		31.9		49.66		46.964

		Vantage		33.7		32.75		47.399

		Vantage		33.7		47.44		47.399

		Vantage		36.14		53.4		47.894

		Vantage		37.42		27.24		48.117

		Vantage		38.83		47.46		48.338

		Vantage		41.51		70.11		48.697

		Vantage		43.1		47.59		48.88

		Vantage		45.12		46.4		49.085

		Vantage		45.18		42.86		49.091

		Vantage		45.23		36.95		49.095

		Vantage		45.9		54.08		49.157

		Vantage		46.31		23.78		49.194

		Vantage		48.5		58.66		49.377

		Vantage		49.91		69.3		49.485

		Vantage		51.85		59.09		49.623

		Vantage		54.16		40.95		49.777

		Vantage		55.18		49.59		49.842

		Vantage		56.28		43.33		49.911

		Vantage		77.95		50.09		51.426

		Vantage		81.07		44.45		51.711

		Vantage		85.8		78.41		52.186

		Vantage		86.2		113.53		52.229

		Vantage		97.67		37.63		53.623

		Vantage		99.89		49.76		53.93

		Vantage		128.13		105.31		58.867

		Vantage		165		79.13		67.719

		Vantage		173.19		86.85		69.983
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Input 1

						Pi		Yield		Pf		resistance		pf Pred		Existing

		SandL		Piper		173.19		2.08		133.18		1		123		135.9

		SandL		Piper		165		0.78		100.0986		1		122.7		135.6

		SandL		Piper		128.13		2.08		152.51		1		125.9		138.5

		SandL		Piper		99.89		4.68		161.67		1		135.5		147.1

		SandL		Piper		97.67		11.18		151.17		1		136.6		148.1

		SandL		Piper		86.2		4.68		161.195		1		143.6		153.9

		SandL		Piper		85.8		2.08		103.47		1		143.8		154.1

		SandL		Piper		81.07		5.2		101.76		1		147.3		157

		SandL		Piper		77.95		13.52		226.62		1		149.8		159

		SandL		Piper		56.28		11.44		201.39		1		172.2		175.7

		SandL		Piper		55.18		9.62		181.08		1		173.6		176.7

		SandL		Piper		54.16		8.32		88.55		1		174.9		177.6

		SandL		Piper		51.85		11.7		267.61		1		177.9		179.6

		SandL		Piper		49.91		7.02		83.08		1		180.4		181.3

		SandL		Piper		48.5		5.2		235.8224		1		182.3		182.6

		SandL		Piper		46.31		4.16		195.55		1		185.3		184.5

		SandL		Piper		45.9		5.72		109.29		1		185.9		184.8

		SandL		Piper		45.23		16.64		241.62		1		186.8		185.4

		SandL		Piper		45.18		3.38		149.6683		1		186.9		185.4

		SandL		Piper		45.12		15.34		188.55		1		187		185.5

		SandL		Piper		43.1		13		237.42		1		189.7		187.2

		SandL		Piper		41.51		10.92		224.91		1		191.9		188.5

		SandL		Piper		38.83		14.82		129.46		1		195.6		190.6

		SandL		Piper		37.42		13.26		137.25		1		197.5		191.6

		SandL		Piper		36.14		7.28		267.77		1		199.1		192.4

		SandL		Piper		33.7		9.36		108.7612		1		202.2		193.9

		SandL		Piper		33.7		21.84		177.083		1		202.2		193.9

		SandL		Piper		31.9		10.92		173.56		1		204.2		194.7

		SandL		Piper		31.8		10.14		153.01		1		204.3		194.8

		SandL		Piper		28.69		14.82		165.13		1		207.3		195.6

		SandL		Piper		27.8		17.68		173.12		1		207.9		195.7

		SandL		Piper		26.59		16.9		202.12		1		208.7		195.7

		SandL		Piper		26.33		11.7		162.09		1		208.9		195.7

		SandL		Piper		18		9.62		93.3777		1		205.7		188

		SandL		Piper		17.8		12.22		146.8656		1		205.4		187.6

		SandL		Piper		12.4		20.02		190.1166		1		188.1		169.9

		SandL		Piper		7.2		18.46		150.2818		1		147.2		132.6

		SandL		Piper		4.5		26		74.3683		1		109.2		98.8

		SandL		Piper		3.75		26.52		86.214		1		95.7		86.8

		SandL		Piper		3.25		22.88		76.065		1		85.8		78

		SandL		Piper		3.1		28.08		137.3873		1		82.7		75.2

		SandL		Piper		3.1		26.78		86.9478		1		82.7		75.2

		SandL		Piper		2.7		22.88		98.1968		1		74		67.4

		SandL		Piper		2		28.6		63.853		1		57.6		52.7

		SandL		Piper		2		29.12		63.8991		1		57.6		52.7

		SandL		Fiona		173.19		3.28		132.96		0.75

		SandL		Fiona		165		2.46		126.7772		0.75

		SandL		Fiona		128.13		1.03		89.91		0.75

		SandL		Fiona		99.89		5.33		95.13		0.75

		SandL		Fiona		97.67		6.56		99.43		0.75

		SandL		Fiona		86.2		5.74		94.086		0.75

		SandL		Fiona		85.8		4.92		134.2951		0.75

		SandL		Fiona		81.07		3.28		66.99		0.75

		SandL		Fiona		77.95		8.2		86.99		0.75

		SandL		Fiona		56.28		8.82		85.25		0.75

		SandL		Fiona		55.18		6.97		93.97		0.75

		SandL		Fiona		54.16		5.95		107.93		0.75

		SandL		Fiona		51.85		6.77		140.25		0.75

		SandL		Fiona		49.91		5.33		60.99		0.75

		SandL		Fiona		48.5		7.38		181.7954		0.75

		SandL		Fiona		46.31		7.79		111.6505		0.75

		SandL		Fiona		45.9		7.59		99.8639		0.75

		SandL		Fiona		45.23		9.84		148.71		0.75

		SandL		Fiona		45.18		6.15		112.3892		0.75

		SandL		Fiona		45.12		5.54		64.51		0.75

		SandL		Fiona		43.1		11.07		124.44		0.75

		SandL		Fiona		41.51		8.61		92.62		0.75

		SandL		Fiona		38.83		6.97		169.06		0.75

		SandL		Fiona		37.42		9.43		144.32		0.75

		SandL		Fiona		36.14		5.33		64.3072		0.75

		SandL		Fiona		33.7		9.23		132.3461		0.75

		SandL		Fiona		33.7		8.2		111.72		0.75

		SandL		Fiona		31.9		8.2		176.88		0.75

		SandL		Fiona		31.8		15.79		145.6759		0.75

		SandL		Fiona		28.69		14.35		77.07		0.75

		SandL		Fiona		27.8		12.3		84.08		0.75

		SandL		Fiona		26.59		10.05		165.7		0.75

		SandL		Fiona		26.33		9.23		99.09		0.75

		SandL		Fiona		18		6.97		51.7615		0.75

		SandL		Fiona		17.8		12.1		102.5733		0.75

		SandL		Fiona		12.4		20.71		100.8666		0.75

		SandL		Fiona		7.2		15.17		65.9619		0.75

		SandL		Fiona		4.5		23.17		85.9986		0.75

		SandL		Fiona		3.75		18.04		68.4329		0.75

		SandL		Fiona		3.25		25.63		93.1926		0.75

		SandL		Fiona		3.1		27.06		70.619		0.75

		SandL		Fiona		3.1		15.38		73.5624		0.75

		SandL		Fiona		2.7		21.53		45.6467		0.75

		SandL		Fiona		2		22.96		40.36		0.75

		SandL		Fiona		2		15.99		35.7212		0.75

		SandL		c1234		173.19		17.28		187		0.15

		SandL		c1234		165		14.9		158.4158		0.15

		SandL		c1234		128.13		17.06		177.22		0.15

		SandL		c1234		99.89		15.34		136.52		0.15

		SandL		c1234		97.67		19.22		147.11		0.15

		SandL		c1234		86.2		19.87		113.1436		0.15

		SandL		c1234		85.8		15.98		178.4818		0.15

		SandL		c1234		81.07		9.94		74.9		0.15

		SandL		c1234		77.95		17.06		103.77		0.15

		SandL		c1234		56.28		18.79		155.53		0.15

		SandL		c1234		55.18		20.52		123.7		0.15

		SandL		c1234		54.16		20.95		149.66		0.15

		SandL		c1234		51.85		17.93		92.3		0.15

		SandL		c1234		49.91		19.66		125.31		0.15

		SandL		c1234		48.5		19.87		84.347		0.15

		SandL		c1234		46.31		19.87		100.0866		0.15

		SandL		c1234		45.9		20.3		78.5615		0.15

		SandL		c1234		45.23		19.22		84.66		0.15

		SandL		c1234		45.18		19.22		115.8854		0.15

		SandL		c1234		45.12		11.02		69.89		0.15

		SandL		c1234		43.1		20.09		97.81		0.15

		SandL		c1234		41.51		19.44		69.4		0.15

		SandL		c1234		38.83		17.71		74.2		0.15

		SandL		c1234		37.42		16.63		80.23		0.15

		SandL		c1234		36.14		19.87		118.333		0.15

		SandL		c1234		33.7		12.31		38.0345		0.15

		SandL		c1234		33.7		19.01		128.911		0.15

		SandL		c1234		31.9		17.5		66.46		0.15

		SandL		c1234		31.8		21.6		105.9681		0.15

		SandL		c1234		28.69		22.68		71.15		0.15

		SandL		c1234		27.8		19.44		105.54		0.15

		SandL		c1234		26.59		17.28		45.11		0.15

		SandL		c1234		26.33		21.17		65.66		0.15

		SandL		c1234		18		10.15		29.647		0.15

		SandL		c1234		17.8		20.09		82.4338		0.15

		SandL		c1234		12.4		20.95		64		0.15

		SandL		c1234		7.2		21.38		58.7289		0.15

		SandL		c1234		4.5		21.17		38.6019		0.15

		SandL		c1234		3.75		19.66		20.2222		0.15

		SandL		c1234		3.25		19.66		62.596		0.15

		SandL		c1234		3.1		23.76		40.0443		0.15

		SandL		c1234		3.1		20.95		29.2105		0.15

		SandL		c1234		2.7		20.52		24.8266		0.15

		SandL		c1234		2		19.44		24.717		0.15

		SandL		c1234		2		23.76		14.2133		0.15

		SandL		Morag		173.19		3.54		134.38		0.65

		SandL		Morag		165		6.53		111.7693		0.65

		SandL		Morag		128.13		2.99		141.57		0.65

		SandL		Morag		99.89		5.44		151.95		0.65

		SandL		Morag		97.67		7.34		113.23		0.65

		SandL		Morag		86.2		7.07		187.0122		0.65

		SandL		Morag		85.8		1.09		75.945		0.65

		SandL		Morag		81.07		6.26		88.21		0.65

		SandL		Morag		77.95		9.52		132.7		0.65

		SandL		Morag		56.28		6.53		117.49		0.65

		SandL		Morag		55.18		9.79		158.3		0.65

		SandL		Morag		54.16		9.52		103.43		0.65

		SandL		Morag		51.85		11.15		65.8		0.65

		SandL		Morag		49.91		5.44		113.47		0.65

		SandL		Morag		48.5		13.87		140.1062		0.65

		SandL		Morag		46.31		7.62		35.538		0.65

		SandL		Morag		45.9		9.25		202.3809		0.65

		SandL		Morag		45.23		14.96		142.57		0.65

		SandL		Morag		45.18		4.35		106		0.65

		SandL		Morag		45.12		11.97		191.76		0.65

		SandL		Morag		43.1		8.16		218.36		0.65

		SandL		Morag		41.51		8.98		93.69		0.65

		SandL		Morag		38.83		14.69		196.27		0.65

		SandL		Morag		37.42		5.98		144.04		0.65

		SandL		Morag		36.14		7.07		152.222		0.65

		SandL		Morag		33.7		6.26		244.3558		0.65

		SandL		Morag		33.7		13.6		163.666		0.65

		SandL		Morag		31.9		10.61		226.87		0.65

		SandL		Morag		31.8		6.8		220.0263		0.65

		SandL		Morag		28.69		17.41		218.52		0.65

		SandL		Morag		27.8		11.7		186.21		0.65

		SandL		Morag		26.59		12.24		125.75		0.65

		SandL		Morag		26.33		17.68		20.18		0.65

		SandL		Morag		18		14.96		115.551		0.65

		SandL		Morag		17.8		19.31		234.3957		0.65

		SandL		Morag		12.4		18.22		130.7142		0.65

		SandL		Morag		7.2		13.06		90.9412		0.65

		SandL		Morag		4.5		21.49		38.1637		0.65

		SandL		Morag		3.75		22.58		107.3259		0.65

		SandL		Morag		3.25		25.02		82.7839		0.65

		SandL		Morag		3.1		19.31		137.2428		0.65

		SandL		Morag		3.1		33.18		77.3551		0.65

		SandL		Morag		2.7		32.91		70.5689		0.65

		SandL		Morag		2		25.02		34.4806		0.65

		SandL		Morag		2		26.11		62.3083		0.65

		SandL		c1123		173.19		1.47		106.21		0.25

		SandL		c1123		165		1.89		125.2032		0.25

		SandL		c1123		128.13		2.31		123.89		0.25

		SandL		c1123		99.89		4.2		101.94		0.25

		SandL		c1123		97.67		7.98		113.52		0.25

		SandL		c1123		86.2		4.2		73.2432		0.25

		SandL		c1123		85.8		1.05		47.9527		0.25

		SandL		c1123		81.07		2.1		78.9		0.25

		SandL		c1123		77.95		8.61		146.15		0.25

		SandL		c1123		56.28		5.67		93.51		0.25

		SandL		c1123		55.18		8.82		135.6		0.25

		SandL		c1123		54.16		5.46		61.64		0.25

		SandL		c1123		51.85		9.66		64.53		0.25

		SandL		c1123		49.91		4.2		119.28		0.25

		SandL		c1123		48.5		10.29		41.0963		0.25

		SandL		c1123		46.31		6.51		78.267		0.25

		SandL		c1123		45.9		6.72		93.3852		0.25

		SandL		c1123		45.23		8.19		82.96		0.25

		SandL		c1123		45.18		4.83		97.2775		0.25

		SandL		c1123		45.12		5.88		83.04		0.25

		SandL		c1123		43.1		8.19		72.04		0.25

		SandL		c1123		41.51		9.03		103.64		0.25

		SandL		c1123		38.83		7.35		94.51		0.25

		SandL		c1123		37.42		5.04		97.34		0.25

		SandL		c1123		36.14		5.46		70.989		0.25

		SandL		c1123		33.7		8.19		59.7609		0.25

		SandL		c1123		33.7		5.88		87.634		0.25

		SandL		c1123		31.9		7.35		89.1		0.25

		SandL		c1123		31.8		6.3		101.1421		0.25

		SandL		c1123		28.69		10.08		82.98		0.25

		SandL		c1123		27.8		11.55		102.79		0.25

		SandL		c1123		26.59		10.5		99.56		0.25

		SandL		c1123		26.33		16.17		65.31		0.25

		SandL		c1123		18		4.62		23.3519		0.25

		SandL		c1123		17.8		12.6		114.3545		0.25

		SandL		c1123		12.4		9.03		34.444		0.25

		SandL		c1123		7.2		13.65		44.2078		0.25

		SandL		c1123		4.5		23.73		46.2389		0.25

		SandL		c1123		3.75		18.48		26.0571		0.25

		SandL		c1123		3.25		20.16		40.949		0.25

		SandL		c1123		3.1		19.11		61.28		0.25

		SandL		c1123		3.1		17.43		48.2779		0.25

		SandL		c1123		2.7		23.52		70.6607		0.25

		SandL		c1123		2		19.74		40.5033		0.25

		SandL		c1123		2		25.2		34.397		0.25

		SandL		Vantage		173.19		10.65		86.85		0.1

		SandL		Vantage		165		3.83		79.1272		0.1

		SandL		Vantage		128.13		5.75		105.31		0.1

		SandL		Vantage		99.89		8.09		49.76		0.1

		SandL		Vantage		97.67		11.93		37.63		0.1

		SandL		Vantage		86.2		6.82		113.5266		0.1

		SandL		Vantage		85.8		4.26		78.4127		0.1

		SandL		Vantage		81.07		5.11		44.45		0.1

		SandL		Vantage		77.95		8.09		50.09		0.1

		SandL		Vantage		56.28		7.24		43.33		0.1

		SandL		Vantage		55.18		7.03		49.59		0.1

		SandL		Vantage		54.16		10.44		40.95		0.1

		SandL		Vantage		51.85		10.65		59.09		0.1

		SandL		Vantage		49.91		7.46		69.3		0.1

		SandL		Vantage		48.5		11.29		58.6572		0.1

		SandL		Vantage		46.31		7.46		23.7804		0.1

		SandL		Vantage		45.9		7.67		54.0845		0.1

		SandL		Vantage		45.23		10.86		36.95		0.1

		SandL		Vantage		45.18		5.75		42.8571		0.1

		SandL		Vantage		45.12		11.93		46.4		0.1

		SandL		Vantage		43.1		11.5		47.59		0.1

		SandL		Vantage		41.51		11.08		70.11		0.1

		SandL		Vantage		38.83		9.37		47.46		0.1

		SandL		Vantage		37.42		11.5		27.24		0.1

		SandL		Vantage		36.14		13.21		53.3958		0.1

		SandL		Vantage		33.7		4.9		32.7483		0.1

		SandL		Vantage		33.7		10.01		47.4381		0.1

		SandL		Vantage		31.9		9.8		49.66		0.1

		SandL		Vantage		31.8		9.37		65.5205		0.1

		SandL		Vantage		28.69		10.44		44.28		0.1

		SandL		Vantage		27.8		9.16		34.06		0.1

		SandL		Vantage		26.59		9.59		46.22		0.1

		SandL		Vantage		26.33		15.98		58.18		0.1

		SandL		Vantage		18		8.09		36.2921		0.1

		SandL		Vantage		17.8		17.25		40.8071		0.1

		SandL		Vantage		12.4		20.24		30.9726		0.1

		SandL		Vantage		7.2		13.42		35.8922		0.1

		SandL		Vantage		4.5		23.22		24.3267		0.1

		SandL		Vantage		3.75		16.4		9.052		0.1

		SandL		Vantage		3.25		24.07		14.856		0.1

		SandL		Vantage		3.1		21.51		21.0999		0.1

		SandL		Vantage		3.1		17.25		15.64		0.1

		SandL		Vantage		2.7		21.3		25.1093		0.1

		SandL		Vantage		2		23.64		19.152		0.1

		SandL		Vantage		2		22.79		29.3866		0.1
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		Soil		Variety		Pi		Yield		Pf		Resistance		yield PRED		Pf PRED

		SandL		Piper		173.19		2.08		133.18		1		0.086		135.93

		SandL		Piper		165		0.78		100.1		1		0.09		135.634

		SandL		Piper		128.13		2.08		152.51		1		0.113		138.536

		SandL		Piper		99.89		4.68		161.67		1		0.14		147.093

		SandL		Piper		97.67		11.18		151.17		1		0.143		148.067

		SandL		Piper		86.2		4.68		161.19		1		0.159		153.901

		SandL		Piper		85.8		2.08		103.47		1		0.16		154.13

		SandL		Piper		81.07		5.2		101.76		1		0.167		156.968

		SandL		Piper		77.95		13.52		226.62		1		0.173		158.975

		SandL		Piper		56.28		11.44		201.39		1		0.225		175.73

		SandL		Piper		55.18		9.62		181.08		1		0.228		176.686

		SandL		Piper		54.16		8.32		88.55		1		0.231		177.577

		SandL		Piper		51.85		11.7		267.61		1		0.239		179.607

		SandL		Piper		49.91		7.02		83.08		1		0.246		181.317

		SandL		Piper		48.5		5.2		235.82		1		0.252		182.557

		SandL		Piper		46.31		4.16		195.55		1		0.26		184.468

		SandL		Piper		45.9		5.72		109.29		1		0.262		184.823

		SandL		Piper		45.23		16.64		241.62		1		0.265		185.399

		SandL		Piper		45.18		3.38		149.67		1		0.265		185.442

		SandL		Piper		45.12		15.34		188.55		1		0.265		185.493

		SandL		Piper		43.1		13		237.42		1		0.274		187.198

		SandL		Piper		41.51		10.92		224.91		1		0.282		188.499

		SandL		Piper		38.83		14.82		129.46		1		0.296		190.572

		SandL		Piper		37.42		13.26		137.25		1		0.303		191.584

		SandL		Piper		36.14		7.28		267.77		1		0.311		192.442

		SandL		Piper		33.7		9.36		108.76		1		0.326		193.878

		SandL		Piper		33.7		21.84		177.08		1		0.326		193.878

		SandL		Piper		31.9		10.92		173.56		1		0.338		194.727

		SandL		Piper		31.8		10.14		153.01		1		0.339		194.768

		SandL		Piper		28.69		14.82		165.13		1		0.362		195.642

		SandL		Piper		27.8		17.68		173.12		1		0.37		195.725

		SandL		Piper		26.59		16.9		202.12		1		0.38		195.694

		SandL		Piper		26.33		11.7		162.09		1		0.382		195.664

		SandL		Piper		18		9.62		93.38		1		0.475		188.038

		SandL		Piper		17.8		12.22		146.87		1		0.478		187.633

		SandL		Piper		12.4		20.02		190.12		1		0.568		169.914

		SandL		Piper		7.2		18.46		150.28		1		0.694		132.602

		SandL		Piper		4.5		26		74.37		1		0.784		98.844

		SandL		Piper		3.75		26.52		86.21		1		0.813		86.801

		SandL		Piper		3.25		22.88		76.06		1		0.834		77.975

		SandL		Piper		3.1		28.08		137.39		1		0.84		75.192

		SandL		Piper		3.1		26.78		86.95		1		0.84		75.192

		SandL		Piper		2.7		22.88		98.2		1		0.858		67.448

		SandL		Piper		2		28.6		63.85		1		0.891		52.674

		SandL		Piper		2		29.12		63.9		1		0.891		52.674

		SandL		Fiona		173.19		3.28		132.96		0.75		0.154		152.576

		SandL		Fiona		165		2.46		126.78		0.75		0.161		153.648

		SandL		Fiona		128.13		1.03		89.91		0.75		0.198		163.194

		SandL		Fiona		99.89		5.33		95.13		0.75		0.24		177.11

		SandL		Fiona		97.67		6.56		99.43		0.75		0.244		178.487

		SandL		Fiona		86.2		5.74		94.09		0.75		0.268		186.269

		SandL		Fiona		85.8		4.92		134.3		0.75		0.269		186.559

		SandL		Fiona		81.07		3.28		66.99		0.75		0.28		190.088

		SandL		Fiona		77.95		8.2		86.99		0.75		0.288		192.5

		SandL		Fiona		56.28		8.82		85.25		0.75		0.359		209.997

		SandL		Fiona		55.18		6.97		93.97		0.75		0.364		210.837

		SandL		Fiona		54.16		5.95		107.93		0.75		0.368		211.602

		SandL		Fiona		51.85		6.77		140.25		0.75		0.378		213.27

		SandL		Fiona		49.91		5.33		60.99		0.75		0.387		214.588

		SandL		Fiona		48.5		7.38		181.8		0.75		0.394		215.488

		SandL		Fiona		46.31		7.79		111.65		0.75		0.405		216.768

		SandL		Fiona		45.9		7.59		99.86		0.75		0.407		216.99

		SandL		Fiona		45.23		9.84		148.71		0.75		0.411		217.339

		SandL		Fiona		45.18		6.15		112.39		0.75		0.411		217.364

		SandL		Fiona		45.12		5.54		64.51		0.75		0.411		217.394

		SandL		Fiona		43.1		11.07		124.44		0.75		0.423		218.323

		SandL		Fiona		41.51		8.61		92.62		0.75		0.432		218.918

		SandL		Fiona		38.83		6.97		169.06		0.75		0.448		219.591

		SandL		Fiona		37.42		9.43		144.32		0.75		0.457		219.749

		SandL		Fiona		36.14		5.33		64.31		0.75		0.466		219.758

		SandL		Fiona		33.7		9.23		132.35		0.75		0.484		219.36

		SandL		Fiona		33.7		8.2		111.72		0.75		0.484		219.36

		SandL		Fiona		31.9		8.2		176.88		0.75		0.497		218.661

		SandL		Fiona		31.8		15.79		145.68		0.75		0.498		218.611

		SandL		Fiona		28.69		14.35		77.07		0.75		0.524		216.362

		SandL		Fiona		27.8		12.3		84.08		0.75		0.532		215.443

		SandL		Fiona		26.59		10.05		165.7		0.75		0.543		213.969

		SandL		Fiona		26.33		9.23		99.09		0.75		0.545		213.616

		SandL		Fiona		18		6.97		51.76		0.75		0.637		193.231

		SandL		Fiona		17.8		12.1		102.57		0.75		0.639		192.465

		SandL		Fiona		12.4		20.71		100.87		0.75		0.718		164.439

		SandL		Fiona		7.2		15.17		65.96		0.75		0.814		118.631

		SandL		Fiona		4.5		23.17		86		0.75		0.875		83.787

		SandL		Fiona		3.75		18.04		68.43		0.75		0.894		72.33

		SandL		Fiona		3.25		25.63		93.19		0.75		0.907		64.199

		SandL		Fiona		3.1		27.06		70.62		0.75		0.911		61.68

		SandL		Fiona		3.1		15.38		73.56		0.75		0.911		61.68

		SandL		Fiona		2.7		21.53		45.65		0.75		0.921		54.771

		SandL		Fiona		2		22.96		40.36		0.75		0.94		41.988

		SandL		Fiona		2		15.99		35.72		0.75		0.94		41.988

		SandL		c1234		173.19		17.28		187		0.15		0.548		175.146

		SandL		c1234		165		14.9		158.42		0.15		0.56		176.536

		SandL		c1234		128.13		17.06		177.22		0.15		0.621		184.036

		SandL		c1234		99.89		15.34		136.52		0.15		0.678		189.992

		SandL		c1234		97.67		19.22		147.11		0.15		0.683		190.378

		SandL		c1234		86.2		19.87		113.14		0.15		0.709		191.907

		SandL		c1234		85.8		15.98		178.48		0.15		0.71		191.942

		SandL		c1234		81.07		9.94		74.9		0.15		0.722		192.232

		SandL		c1234		77.95		17.06		103.77		0.15		0.73		192.278

		SandL		c1234		56.28		18.79		155.53		0.15		0.789		187.4

		SandL		c1234		55.18		20.52		123.7		0.15		0.792		186.796

		SandL		c1234		54.16		20.95		149.66		0.15		0.795		186.193

		SandL		c1234		51.85		17.93		92.3		0.15		0.802		184.666

		SandL		c1234		49.91		19.66		125.31		0.15		0.808		183.197

		SandL		c1234		48.5		19.87		84.35		0.15		0.813		182.013

		SandL		c1234		46.31		19.87		100.09		0.15		0.82		179.965

		SandL		c1234		45.9		20.3		78.56		0.15		0.821		179.551

		SandL		c1234		45.23		19.22		84.66		0.15		0.823		178.854

		SandL		c1234		45.18		19.22		115.89		0.15		0.823		178.801

		SandL		c1234		45.12		11.02		69.89		0.15		0.823		178.737

		SandL		c1234		43.1		20.09		97.81		0.15		0.83		176.453

		SandL		c1234		41.51		19.44		69.4		0.15		0.835		174.467

		SandL		c1234		38.83		17.71		74.2		0.15		0.844		170.706

		SandL		c1234		37.42		16.63		80.23		0.15		0.849		168.503

		SandL		c1234		36.14		19.87		118.33		0.15		0.853		166.357

		SandL		c1234		33.7		12.31		38.03		0.15		0.862		161.857

		SandL		c1234		33.7		19.01		128.91		0.15		0.862		161.857

		SandL		c1234		31.9		17.5		66.46		0.15		0.868		158.163

		SandL		c1234		31.8		21.6		105.97		0.15		0.869		157.948

		SandL		c1234		28.69		22.68		71.15		0.15		0.88		150.702

		SandL		c1234		27.8		19.44		105.54		0.15		0.883		148.417

		SandL		c1234		26.59		17.28		45.11		0.15		0.888		145.15

		SandL		c1234		26.33		21.17		65.66		0.15		0.889		144.422

		SandL		c1234		18		10.15		29.65		0.15		0.921		115.698

		SandL		c1234		17.8		20.09		82.43		0.15		0.922		114.862

		SandL		c1234		12.4		20.95		64		0.15		0.944		89.135

		SandL		c1234		7.2		21.38		58.73		0.15		0.967		57.644

		SandL		c1234		4.5		21.17		38.6		0.15		0.979		38.158

		SandL		c1234		3.75		19.66		20.22		0.15		0.982		32.316

		SandL		c1234		3.25		19.66		62.6		0.15		0.985		28.311

		SandL		c1234		3.1		23.76		40.04		0.15		0.985		27.093

		SandL		c1234		3.1		20.95		29.21		0.15		0.985		27.093

		SandL		c1234		2.7		20.52		24.83		0.15		0.987		23.802

		SandL		c1234		2		19.44		24.72		0.15		0.991		17.902

		SandL		c1234		2		23.76		14.21		0.15		0.991		17.902

		SandL		Morag		173.19		3.54		134.38		0.65		0.148		135.752

		SandL		Morag		165		6.53		111.77		0.65		0.154		136.113

		SandL		Morag		128.13		2.99		141.57		0.65		0.19		141.806

		SandL		Morag		99.89		5.44		151.95		0.65		0.231		151.893

		SandL		Morag		97.67		7.34		113.23		0.65		0.235		152.935

		SandL		Morag		86.2		7.07		187.01		0.65		0.258		158.911

		SandL		Morag		85.8		1.09		75.94		0.65		0.259		159.136

		SandL		Morag		81.07		6.26		88.21		0.65		0.27		161.89

		SandL		Morag		77.95		9.52		132.7		0.65		0.278		163.786

		SandL		Morag		56.28		6.53		117.49		0.65		0.347		177.82

		SandL		Morag		55.18		9.79		158.3		0.65		0.352		178.506

		SandL		Morag		54.16		9.52		103.43		0.65		0.356		179.133

		SandL		Morag		51.85		11.15		65.8		0.65		0.366		180.504

		SandL		Morag		49.91		5.44		113.47		0.65		0.375		181.594

		SandL		Morag		48.5		13.87		140.11		0.65		0.382		182.341

		SandL		Morag		46.31		7.62		35.54		0.65		0.393		183.41

		SandL		Morag		45.9		9.25		202.38		0.65		0.395		183.596

		SandL		Morag		45.23		14.96		142.57		0.65		0.399		183.889

		SandL		Morag		45.18		4.35		106		0.65		0.399		183.91

		SandL		Morag		45.12		11.97		191.76		0.65		0.399		183.936

		SandL		Morag		43.1		8.16		218.36		0.65		0.41		184.724

		SandL		Morag		41.51		8.98		93.69		0.65		0.419		185.235

		SandL		Morag		38.83		14.69		196.27		0.65		0.436		185.834

		SandL		Morag		37.42		5.98		144.04		0.65		0.445		185.991

		SandL		Morag		36.14		7.07		152.22		0.65		0.453		186.025

		SandL		Morag		33.7		6.26		244.36		0.65		0.471		185.752

		SandL		Morag		33.7		13.6		163.67		0.65		0.471		185.752

		SandL		Morag		31.9		10.61		226.87		0.65		0.484		185.219

		SandL		Morag		31.8		6.8		220.03		0.65		0.485		185.18

		SandL		Morag		28.69		17.41		218.52		0.65		0.511		183.404

		SandL		Morag		27.8		11.7		186.21		0.65		0.519		182.669

		SandL		Morag		26.59		12.24		125.75		0.65		0.53		181.483

		SandL		Morag		26.33		17.68		20.18		0.65		0.532		181.198

		SandL		Morag		18		14.96		115.55		0.65		0.625		164.487

		SandL		Morag		17.8		19.31		234.4		0.65		0.627		163.852

		SandL		Morag		12.4		18.22		130.71		0.65		0.707		140.497

		SandL		Morag		7.2		13.06		90.94		0.65		0.806		101.85

		SandL		Morag		4.5		21.49		38.16		0.65		0.869		72.166

		SandL		Morag		3.75		22.58		107.33		0.65		0.889		62.361

		SandL		Morag		3.25		25.02		82.78		0.65		0.902		55.39

		SandL		Morag		3.1		19.31		137.24		0.65		0.906		53.227

		SandL		Morag		3.1		33.18		77.36		0.65		0.906		53.227

		SandL		Morag		2.7		32.91		70.57		0.65		0.917		47.292

		SandL		Morag		2		25.02		34.48		0.65		0.937		36.293

		SandL		Morag		2		26.11		62.31		0.65		0.937		36.293

		SandL		c1123		173.19		1.47		106.21		0.25		0.154		83.86

		SandL		c1123		165		1.89		125.2		0.25		0.161		82.211

		SandL		c1123		128.13		2.31		123.89		0.25		0.198		76.704

		SandL		c1123		99.89		4.2		101.94		0.25		0.24		75.138

		SandL		c1123		97.67		7.98		113.52		0.25		0.244		75.129

		SandL		c1123		86.2		4.2		73.24		0.25		0.268		75.356

		SandL		c1123		85.8		1.05		47.95		0.25		0.269		75.372

		SandL		c1123		81.07		2.1		78.9		0.25		0.28		75.601

		SandL		c1123		77.95		8.61		146.15		0.25		0.288		75.789

		SandL		c1123		56.28		5.67		93.51		0.25		0.359		77.568

		SandL		c1123		55.18		8.82		135.6		0.25		0.364		77.654

		SandL		c1123		54.16		5.46		61.64		0.25		0.368		77.73

		SandL		c1123		51.85		9.66		64.53		0.25		0.378		77.885

		SandL		c1123		49.91		4.2		119.28		0.25		0.387		77.993

		SandL		c1123		48.5		10.29		41.1		0.25		0.394		78.054

		SandL		c1123		46.31		6.51		78.27		0.25		0.405		78.115

		SandL		c1123		45.9		6.72		93.39		0.25		0.407		78.121

		SandL		c1123		45.23		8.19		82.96		0.25		0.411		78.126

		SandL		c1123		45.18		4.83		97.28		0.25		0.411		78.126

		SandL		c1123		45.12		5.88		83.04		0.25		0.411		78.127

		SandL		c1123		43.1		8.19		72.04		0.25		0.423		78.107

		SandL		c1123		41.51		9.03		103.64		0.25		0.432		78.049

		SandL		c1123		38.83		7.35		94.51		0.25		0.448		77.849

		SandL		c1123		37.42		5.04		97.34		0.25		0.457		77.683

		SandL		c1123		36.14		5.46		70.99		0.25		0.466		77.489

		SandL		c1123		33.7		8.19		59.76		0.25		0.484		76.989

		SandL		c1123		33.7		5.88		87.63		0.25		0.484		76.989

		SandL		c1123		31.9		7.35		89.1		0.25		0.497		76.49

		SandL		c1123		31.8		6.3		101.14		0.25		0.498		76.459

		SandL		c1123		28.69		10.08		82.98		0.25		0.524		75.262

		SandL		c1123		27.8		11.55		102.79		0.25		0.532		74.831

		SandL		c1123		26.59		10.5		99.56		0.25		0.543		74.172

		SandL		c1123		26.33		16.17		65.31		0.25		0.545		74.019

		SandL		c1123		18		4.62		23.35		0.25		0.637		66.149

		SandL		c1123		17.8		12.6		114.35		0.25		0.639		65.869

		SandL		c1123		12.4		9.03		34.44		0.25		0.718		55.912

		SandL		c1123		7.2		13.65		44.21		0.25		0.814		40.122

		SandL		c1123		4.5		23.73		46.24		0.25		0.875		28.269

		SandL		c1123		3.75		18.48		26.06		0.25		0.894		24.388

		SandL		c1123		3.25		20.16		40.95		0.25		0.907		21.638

		SandL		c1123		3.1		19.11		61.28		0.25		0.911		20.786

		SandL		c1123		3.1		17.43		48.28		0.25		0.911		20.786

		SandL		c1123		2.7		23.52		70.66		0.25		0.921		18.452

		SandL		c1123		2		19.74		40.5		0.25		0.94		14.137

		SandL		c1123		2		25.2		34.4		0.25		0.94		14.137

		SandL		Vantage		173.19		10.65		86.85		0.1		0.154		63.245

		SandL		Vantage		165		3.83		79.13		0.1		0.161		60.779

		SandL		Vantage		128.13		5.75		105.31		0.1		0.198		50.756

		SandL		Vantage		99.89		8.09		49.76		0.1		0.24		44.547

		SandL		Vantage		97.67		11.93		37.63		0.1		0.244		44.122

		SandL		Vantage		86.2		6.82		113.53		0.1		0.268		42.083

		SandL		Vantage		85.8		4.26		78.41		0.1		0.269		42.016

		SandL		Vantage		81.07		5.11		44.45		0.1		0.28		41.254

		SandL		Vantage		77.95		8.09		50.09		0.1		0.288		40.775

		SandL		Vantage		56.28		7.24		43.33		0.1		0.359		37.839

		SandL		Vantage		55.18		7.03		49.59		0.1		0.364		37.699

		SandL		Vantage		54.16		10.44		40.95		0.1		0.368		37.569

		SandL		Vantage		51.85		10.65		59.09		0.1		0.378		37.27

		SandL		Vantage		49.91		7.46		69.3		0.1		0.387		37.014

		SandL		Vantage		48.5		11.29		58.66		0.1		0.394		36.824

		SandL		Vantage		46.31		7.46		23.78		0.1		0.405		36.519

		SandL		Vantage		45.9		7.67		54.08		0.1		0.407		36.46

		SandL		Vantage		45.23		10.86		36.95		0.1		0.411		36.363

		SandL		Vantage		45.18		5.75		42.86		0.1		0.411		36.355

		SandL		Vantage		45.12		11.93		46.4		0.1		0.411		36.346

		SandL		Vantage		43.1		11.5		47.59		0.1		0.423		36.042

		SandL		Vantage		41.51		11.08		70.11		0.1		0.432		35.788

		SandL		Vantage		38.83		9.37		47.46		0.1		0.448		35.327

		SandL		Vantage		37.42		11.5		27.24		0.1		0.457		35.063

		SandL		Vantage		36.14		13.21		53.4		0.1		0.466		34.809

		SandL		Vantage		33.7		4.9		32.75		0.1		0.484		34.278

		SandL		Vantage		33.7		10.01		47.44		0.1		0.484		34.278

		SandL		Vantage		31.9		9.8		49.66		0.1		0.497		33.839

		SandL		Vantage		31.8		9.37		65.52		0.1		0.498		33.813

		SandL		Vantage		28.69		10.44		44.28		0.1		0.524		32.933

		SandL		Vantage		27.8		9.16		34.06		0.1		0.532		32.648

		SandL		Vantage		26.59		9.59		46.22		0.1		0.543		32.233

		SandL		Vantage		26.33		15.98		58.18		0.1		0.545		32.14

		SandL		Vantage		18		8.09		36.29		0.1		0.637		28.024

		SandL		Vantage		17.8		17.25		40.81		0.1		0.639		27.89

		SandL		Vantage		12.4		20.24		30.97		0.1		0.718		23.354

		SandL		Vantage		7.2		13.42		35.89		0.1		0.814		16.569

		SandL		Vantage		4.5		23.22		24.33		0.1		0.875		11.613

		SandL		Vantage		3.75		16.4		9.05		0.1		0.894		10.005

		SandL		Vantage		3.25		24.07		14.86		0.1		0.907		8.869

		SandL		Vantage		3.1		21.51		21.1		0.1		0.911		8.518

		SandL		Vantage		3.1		17.25		15.64		0.1		0.911		8.518

		SandL		Vantage		2.7		21.3		25.11		0.1		0.921		7.556

		SandL		Vantage		2		23.64		19.15		0.1		0.94		5.782

		SandL		Vantage		2		22.79		29.39		0.1		0.94		5.782
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		SandL		Piper		173.19		2.08		133.18		1

		SandL		Piper		165		0.78		100.0986		1

		SandL		Piper		128.13		2.08		152.51		1

		SandL		Piper		99.89		4.68		161.67		1

		SandL		Piper		97.67		11.18		151.17		1

		SandL		Piper		86.2		4.68		161.195		1

		SandL		Piper		85.8		2.08		103.47		1

		SandL		Piper		81.07		5.2		101.76		1

		SandL		Piper		77.95		13.52		226.62		1

		SandL		Piper		56.28		11.44		201.39		1

		SandL		Piper		55.18		9.62		181.08		1

		SandL		Piper		54.16		8.32		88.55		1

		SandL		Piper		51.85		11.7		267.61		1

		SandL		Piper		49.91		7.02		83.08		1

		SandL		Piper		48.5		5.2		235.8224		1

		SandL		Piper		46.31		4.16		195.55		1

		SandL		Piper		45.9		5.72		109.29		1

		SandL		Piper		45.23		16.64		241.62		1

		SandL		Piper		45.18		3.38		149.6683		1

		SandL		Piper		45.12		15.34		188.55		1

		SandL		Piper		43.1		13		237.42		1

		SandL		Piper		41.51		10.92		224.91		1

		SandL		Piper		38.83		14.82		129.46		1

		SandL		Piper		37.42		13.26		137.25		1

		SandL		Piper		36.14		7.28		267.77		1

		SandL		Piper		33.7		9.36		108.7612		1

		SandL		Piper		33.7		21.84		177.083		1

		SandL		Piper		31.9		10.92		173.56		1

		SandL		Piper		31.8		10.14		153.01		1

		SandL		Piper		28.69		14.82		165.13		1

		SandL		Piper		27.8		17.68		173.12		1

		SandL		Piper		26.59		16.9		202.12		1

		SandL		Piper		26.33		11.7		162.09		1

		SandL		Piper		18		9.62		93.3777		1

		SandL		Piper		17.8		12.22		146.8656		1

		SandL		Piper		12.4		20.02		190.1166		1

		SandL		Piper		7.2		18.46		150.2818		1

		SandL		Piper		4.5		26		74.3683		1

		SandL		Piper		3.75		26.52		86.214		1

		SandL		Piper		3.25		22.88		76.065		1

		SandL		Piper		3.1		28.08		137.3873		1

		SandL		Piper		3.1		26.78		86.9478		1

		SandL		Piper		2.7		22.88		98.1968		1

		SandL		Piper		2		28.6		63.853		1

		SandL		Piper		2		29.12		63.8991		1

		SandL		Fiona		173.19		3.28		132.96		0.5

		SandL		Fiona		165		2.46		126.7772		0.5

		SandL		Fiona		128.13		1.03		89.91		0.5

		SandL		Fiona		99.89		5.33		95.13		0.5

		SandL		Fiona		97.67		6.56		99.43		0.5

		SandL		Fiona		86.2		5.74		94.086		0.5

		SandL		Fiona		85.8		4.92		134.2951		0.5

		SandL		Fiona		81.07		3.28		66.99		0.5

		SandL		Fiona		77.95		8.2		86.99		0.5

		SandL		Fiona		56.28		8.82		85.25		0.5

		SandL		Fiona		55.18		6.97		93.97		0.5

		SandL		Fiona		54.16		5.95		107.93		0.5

		SandL		Fiona		51.85		6.77		140.25		0.5

		SandL		Fiona		49.91		5.33		60.99		0.5

		SandL		Fiona		48.5		7.38		181.7954		0.5

		SandL		Fiona		46.31		7.79		111.6505		0.5

		SandL		Fiona		45.9		7.59		99.8639		0.5

		SandL		Fiona		45.23		9.84		148.71		0.5

		SandL		Fiona		45.18		6.15		112.3892		0.5

		SandL		Fiona		45.12		5.54		64.51		0.5

		SandL		Fiona		43.1		11.07		124.44		0.5

		SandL		Fiona		41.51		8.61		92.62		0.5

		SandL		Fiona		38.83		6.97		169.06		0.5

		SandL		Fiona		37.42		9.43		144.32		0.5

		SandL		Fiona		36.14		5.33		64.3072		0.5

		SandL		Fiona		33.7		9.23		132.3461		0.5

		SandL		Fiona		33.7		8.2		111.72		0.5

		SandL		Fiona		31.9		8.2		176.88		0.5

		SandL		Fiona		31.8		15.79		145.6759		0.5

		SandL		Fiona		28.69		14.35		77.07		0.5

		SandL		Fiona		27.8		12.3		84.08		0.5

		SandL		Fiona		26.59		10.05		165.7		0.5

		SandL		Fiona		26.33		9.23		99.09		0.5

		SandL		Fiona		18		6.97		51.7615		0.5

		SandL		Fiona		17.8		12.1		102.5733		0.5

		SandL		Fiona		12.4		20.71		100.8666		0.5

		SandL		Fiona		7.2		15.17		65.9619		0.5

		SandL		Fiona		4.5		23.17		85.9986		0.5

		SandL		Fiona		3.75		18.04		68.4329		0.5

		SandL		Fiona		3.25		25.63		93.1926		0.5

		SandL		Fiona		3.1		27.06		70.619		0.5

		SandL		Fiona		3.1		15.38		73.5624		0.5

		SandL		Fiona		2.7		21.53		45.6467		0.5

		SandL		Fiona		2		22.96		40.36		0.5

		SandL		Fiona		2		15.99		35.7212		0.5

		SandL		c1234		173.19		17.28		187		0.1

		SandL		c1234		165		14.9		158.4158		0.1

		SandL		c1234		128.13		17.06		177.22		0.1

		SandL		c1234		99.89		15.34		136.52		0.1

		SandL		c1234		97.67		19.22		147.11		0.1

		SandL		c1234		86.2		19.87		113.1436		0.1

		SandL		c1234		85.8		15.98		178.4818		0.1

		SandL		c1234		81.07		9.94		74.9		0.1

		SandL		c1234		77.95		17.06		103.77		0.1

		SandL		c1234		56.28		18.79		155.53		0.1

		SandL		c1234		55.18		20.52		123.7		0.1

		SandL		c1234		54.16		20.95		149.66		0.1

		SandL		c1234		51.85		17.93		92.3		0.1

		SandL		c1234		49.91		19.66		125.31		0.1

		SandL		c1234		48.5		19.87		84.347		0.1

		SandL		c1234		46.31		19.87		100.0866		0.1

		SandL		c1234		45.9		20.3		78.5615		0.1

		SandL		c1234		45.23		19.22		84.66		0.1

		SandL		c1234		45.18		19.22		115.8854		0.1

		SandL		c1234		45.12		11.02		69.89		0.1

		SandL		c1234		43.1		20.09		97.81		0.1

		SandL		c1234		41.51		19.44		69.4		0.1

		SandL		c1234		38.83		17.71		74.2		0.1

		SandL		c1234		37.42		16.63		80.23		0.1

		SandL		c1234		36.14		19.87		118.333		0.1

		SandL		c1234		33.7		12.31		38.0345		0.1

		SandL		c1234		33.7		19.01		128.911		0.1

		SandL		c1234		31.9		17.5		66.46		0.1

		SandL		c1234		31.8		21.6		105.9681		0.1

		SandL		c1234		28.69		22.68		71.15		0.1

		SandL		c1234		27.8		19.44		105.54		0.1

		SandL		c1234		26.59		17.28		45.11		0.1

		SandL		c1234		26.33		21.17		65.66		0.1

		SandL		c1234		18		10.15		29.647		0.1

		SandL		c1234		17.8		20.09		82.4338		0.1

		SandL		c1234		12.4		20.95		64		0.1

		SandL		c1234		7.2		21.38		58.7289		0.1

		SandL		c1234		4.5		21.17		38.6019		0.1

		SandL		c1234		3.75		19.66		20.2222		0.1

		SandL		c1234		3.25		19.66		62.596		0.1

		SandL		c1234		3.1		23.76		40.0443		0.1

		SandL		c1234		3.1		20.95		29.2105		0.1

		SandL		c1234		2.7		20.52		24.8266		0.1

		SandL		c1234		2		19.44		24.717		0.1

		SandL		c1234		2		23.76		14.2133		0.1

		SandL		Morag		173.19		3.54		134.38		0.65

		SandL		Morag		165		6.53		111.7693		0.65

		SandL		Morag		128.13		2.99		141.57		0.65

		SandL		Morag		99.89		5.44		151.95		0.65

		SandL		Morag		97.67		7.34		113.23		0.65

		SandL		Morag		86.2		7.07		187.0122		0.65

		SandL		Morag		85.8		1.09		75.945		0.65

		SandL		Morag		81.07		6.26		88.21		0.65

		SandL		Morag		77.95		9.52		132.7		0.65

		SandL		Morag		56.28		6.53		117.49		0.65

		SandL		Morag		55.18		9.79		158.3		0.65

		SandL		Morag		54.16		9.52		103.43		0.65

		SandL		Morag		51.85		11.15		65.8		0.65

		SandL		Morag		49.91		5.44		113.47		0.65

		SandL		Morag		48.5		13.87		140.1062		0.65

		SandL		Morag		46.31		7.62		35.538		0.65

		SandL		Morag		45.9		9.25		202.3809		0.65

		SandL		Morag		45.23		14.96		142.57		0.65

		SandL		Morag		45.18		4.35		106		0.65

		SandL		Morag		45.12		11.97		191.76		0.65

		SandL		Morag		43.1		8.16		218.36		0.65

		SandL		Morag		41.51		8.98		93.69		0.65

		SandL		Morag		38.83		14.69		196.27		0.65

		SandL		Morag		37.42		5.98		144.04		0.65

		SandL		Morag		36.14		7.07		152.222		0.65

		SandL		Morag		33.7		6.26		244.3558		0.65

		SandL		Morag		33.7		13.6		163.666		0.65

		SandL		Morag		31.9		10.61		226.87		0.65

		SandL		Morag		31.8		6.8		220.0263		0.65

		SandL		Morag		28.69		17.41		218.52		0.65

		SandL		Morag		27.8		11.7		186.21		0.65

		SandL		Morag		26.59		12.24		125.75		0.65

		SandL		Morag		26.33		17.68		20.18		0.65

		SandL		Morag		18		14.96		115.551		0.65

		SandL		Morag		17.8		19.31		234.3957		0.65

		SandL		Morag		12.4		18.22		130.7142		0.65

		SandL		Morag		7.2		13.06		90.9412		0.65

		SandL		Morag		4.5		21.49		38.1637		0.65

		SandL		Morag		3.75		22.58		107.3259		0.65

		SandL		Morag		3.25		25.02		82.7839		0.65

		SandL		Morag		3.1		19.31		137.2428		0.65

		SandL		Morag		3.1		33.18		77.3551		0.65

		SandL		Morag		2.7		32.91		70.5689		0.65

		SandL		Morag		2		25.02		34.4806		0.65

		SandL		Morag		2		26.11		62.3083		0.65

		SandL		c1123		173.19		1.47		106.21		0.25

		SandL		c1123		165		1.89		125.2032		0.25

		SandL		c1123		128.13		2.31		123.89		0.25

		SandL		c1123		99.89		4.2		101.94		0.25

		SandL		c1123		97.67		7.98		113.52		0.25

		SandL		c1123		86.2		4.2		73.2432		0.25

		SandL		c1123		85.8		1.05		47.9527		0.25

		SandL		c1123		81.07		2.1		78.9		0.25

		SandL		c1123		77.95		8.61		146.15		0.25

		SandL		c1123		56.28		5.67		93.51		0.25

		SandL		c1123		55.18		8.82		135.6		0.25

		SandL		c1123		54.16		5.46		61.64		0.25

		SandL		c1123		51.85		9.66		64.53		0.25

		SandL		c1123		49.91		4.2		119.28		0.25

		SandL		c1123		48.5		10.29		41.0963		0.25

		SandL		c1123		46.31		6.51		78.267		0.25

		SandL		c1123		45.9		6.72		93.3852		0.25

		SandL		c1123		45.23		8.19		82.96		0.25

		SandL		c1123		45.18		4.83		97.2775		0.25

		SandL		c1123		45.12		5.88		83.04		0.25

		SandL		c1123		43.1		8.19		72.04		0.25

		SandL		c1123		41.51		9.03		103.64		0.25

		SandL		c1123		38.83		7.35		94.51		0.25

		SandL		c1123		37.42		5.04		97.34		0.25

		SandL		c1123		36.14		5.46		70.989		0.25

		SandL		c1123		33.7		8.19		59.7609		0.25

		SandL		c1123		33.7		5.88		87.634		0.25

		SandL		c1123		31.9		7.35		89.1		0.25

		SandL		c1123		31.8		6.3		101.1421		0.25

		SandL		c1123		28.69		10.08		82.98		0.25

		SandL		c1123		27.8		11.55		102.79		0.25

		SandL		c1123		26.59		10.5		99.56		0.25

		SandL		c1123		26.33		16.17		65.31		0.25

		SandL		c1123		18		4.62		23.3519		0.25

		SandL		c1123		17.8		12.6		114.3545		0.25

		SandL		c1123		12.4		9.03		34.444		0.25

		SandL		c1123		7.2		13.65		44.2078		0.25

		SandL		c1123		4.5		23.73		46.2389		0.25

		SandL		c1123		3.75		18.48		26.0571		0.25

		SandL		c1123		3.25		20.16		40.949		0.25

		SandL		c1123		3.1		19.11		61.28		0.25

		SandL		c1123		3.1		17.43		48.2779		0.25

		SandL		c1123		2.7		23.52		70.6607		0.25

		SandL		c1123		2		19.74		40.5033		0.25

		SandL		c1123		2		25.2		34.397		0.25

		SandL		Vantage		173.19		10.65		86.85		0.2

		SandL		Vantage		165		3.83		79.1272		0.2

		SandL		Vantage		128.13		5.75		105.31		0.2

		SandL		Vantage		99.89		8.09		49.76		0.2

		SandL		Vantage		97.67		11.93		37.63		0.2

		SandL		Vantage		86.2		6.82		113.5266		0.2

		SandL		Vantage		85.8		4.26		78.4127		0.2

		SandL		Vantage		81.07		5.11		44.45		0.2

		SandL		Vantage		77.95		8.09		50.09		0.2

		SandL		Vantage		56.28		7.24		43.33		0.2

		SandL		Vantage		55.18		7.03		49.59		0.2

		SandL		Vantage		54.16		10.44		40.95		0.2

		SandL		Vantage		51.85		10.65		59.09		0.2

		SandL		Vantage		49.91		7.46		69.3		0.2

		SandL		Vantage		48.5		11.29		58.6572		0.2

		SandL		Vantage		46.31		7.46		23.7804		0.2

		SandL		Vantage		45.9		7.67		54.0845		0.2

		SandL		Vantage		45.23		10.86		36.95		0.2

		SandL		Vantage		45.18		5.75		42.8571		0.2

		SandL		Vantage		45.12		11.93		46.4		0.2

		SandL		Vantage		43.1		11.5		47.59		0.2

		SandL		Vantage		41.51		11.08		70.11		0.2

		SandL		Vantage		38.83		9.37		47.46		0.2

		SandL		Vantage		37.42		11.5		27.24		0.2

		SandL		Vantage		36.14		13.21		53.3958		0.2

		SandL		Vantage		33.7		4.9		32.7483		0.2

		SandL		Vantage		33.7		10.01		47.4381		0.2

		SandL		Vantage		31.9		9.8		49.66		0.2

		SandL		Vantage		31.8		9.37		65.5205		0.2

		SandL		Vantage		28.69		10.44		44.28		0.2

		SandL		Vantage		27.8		9.16		34.06		0.2

		SandL		Vantage		26.59		9.59		46.22		0.2

		SandL		Vantage		26.33		15.98		58.18		0.2

		SandL		Vantage		18		8.09		36.2921		0.2

		SandL		Vantage		17.8		17.25		40.8071		0.2

		SandL		Vantage		12.4		20.24		30.9726		0.2

		SandL		Vantage		7.2		13.42		35.8922		0.2

		SandL		Vantage		4.5		23.22		24.3267		0.2

		SandL		Vantage		3.75		16.4		9.052		0.2

		SandL		Vantage		3.25		24.07		14.856		0.2

		SandL		Vantage		3.1		21.51		21.0999		0.2

		SandL		Vantage		3.1		17.25		15.64		0.2

		SandL		Vantage		2.7		21.3		25.1093		0.2

		SandL		Vantage		2		23.64		19.152		0.2

		SandL		Vantage		2		22.79		29.3866		0.2





		SandL		Piper		173.19		2.08		133.18		1		0.086		135.93

		SandL		Piper		165		0.78		100.1		1		0.09		135.634

		SandL		Piper		128.13		2.08		152.51		1		0.113		138.536

		SandL		Piper		99.89		4.68		161.67		1		0.14		147.093

		SandL		Piper		97.67		11.18		151.17		1		0.143		148.067

		SandL		Piper		86.2		4.68		161.19		1		0.159		153.901

		SandL		Piper		85.8		2.08		103.47		1		0.16		154.13

		SandL		Piper		81.07		5.2		101.76		1		0.167		156.968

		SandL		Piper		77.95		13.52		226.62		1		0.173		158.975

		SandL		Piper		56.28		11.44		201.39		1		0.225		175.73

		SandL		Piper		55.18		9.62		181.08		1		0.228		176.686

		SandL		Piper		54.16		8.32		88.55		1		0.231		177.577

		SandL		Piper		51.85		11.7		267.61		1		0.239		179.607

		SandL		Piper		49.91		7.02		83.08		1		0.246		181.317

		SandL		Piper		48.5		5.2		235.82		1		0.252		182.557

		SandL		Piper		46.31		4.16		195.55		1		0.26		184.468

		SandL		Piper		45.9		5.72		109.29		1		0.262		184.823

		SandL		Piper		45.23		16.64		241.62		1		0.265		185.399

		SandL		Piper		45.18		3.38		149.67		1		0.265		185.442

		SandL		Piper		45.12		15.34		188.55		1		0.265		185.493

		SandL		Piper		43.1		13		237.42		1		0.274		187.198

		SandL		Piper		41.51		10.92		224.91		1		0.282		188.499

		SandL		Piper		38.83		14.82		129.46		1		0.296		190.572

		SandL		Piper		37.42		13.26		137.25		1		0.303		191.584

		SandL		Piper		36.14		7.28		267.77		1		0.311		192.442

		SandL		Piper		33.7		9.36		108.76		1		0.326		193.878

		SandL		Piper		33.7		21.84		177.08		1		0.326		193.878

		SandL		Piper		31.9		10.92		173.56		1		0.338		194.727

		SandL		Piper		31.8		10.14		153.01		1		0.339		194.768

		SandL		Piper		28.69		14.82		165.13		1		0.362		195.642

		SandL		Piper		27.8		17.68		173.12		1		0.37		195.725

		SandL		Piper		26.59		16.9		202.12		1		0.38		195.694

		SandL		Piper		26.33		11.7		162.09		1		0.382		195.664

		SandL		Piper		18		9.62		93.38		1		0.475		188.038

		SandL		Piper		17.8		12.22		146.87		1		0.478		187.633

		SandL		Piper		12.4		20.02		190.12		1		0.568		169.914

		SandL		Piper		7.2		18.46		150.28		1		0.694		132.602

		SandL		Piper		4.5		26		74.37		1		0.784		98.844

		SandL		Piper		3.75		26.52		86.21		1		0.813		86.801

		SandL		Piper		3.25		22.88		76.06		1		0.834		77.975

		SandL		Piper		3.1		28.08		137.39		1		0.84		75.192

		SandL		Piper		3.1		26.78		86.95		1		0.84		75.192

		SandL		Piper		2.7		22.88		98.2		1		0.858		67.448

		SandL		Piper		2		28.6		63.85		1		0.891		52.674

		SandL		Piper		2		29.12		63.9		1		0.891		52.674

		SandL		Fiona		173.19		3.28		132.96		0.5		0.154		118.218

		SandL		Fiona		165		2.46		126.78		0.5		0.161		117.929

		SandL		Fiona		128.13		1.03		89.91		0.5		0.198		119.949

		SandL		Fiona		99.89		5.33		95.13		0.5		0.24		126.124

		SandL		Fiona		97.67		6.56		99.43		0.5		0.244		126.808

		SandL		Fiona		86.2		5.74		94.09		0.5		0.268		130.812

		SandL		Fiona		85.8		4.92		134.3		0.5		0.269		130.966

		SandL		Fiona		81.07		3.28		66.99		0.5		0.28		132.844

		SandL		Fiona		77.95		8.2		86.99		0.5		0.288		134.144

		SandL		Fiona		56.28		8.82		85.25		0.5		0.359		143.783

		SandL		Fiona		55.18		6.97		93.97		0.5		0.364		144.246

		SandL		Fiona		54.16		5.95		107.93		0.5		0.368		144.666

		SandL		Fiona		51.85		6.77		140.25		0.5		0.378		145.578

		SandL		Fiona		49.91		5.33		60.99		0.5		0.387		146.29

		SandL		Fiona		48.5		7.38		181.8		0.5		0.394		146.771

		SandL		Fiona		46.31		7.79		111.65		0.5		0.405		147.442

		SandL		Fiona		45.9		7.59		99.86		0.5		0.407		147.555

		SandL		Fiona		45.23		9.84		148.71		0.5		0.411		147.733

		SandL		Fiona		45.18		6.15		112.39		0.5		0.411		147.745

		SandL		Fiona		45.12		5.54		64.51		0.5		0.411		147.761

		SandL		Fiona		43.1		11.07		124.44		0.5		0.423		148.215

		SandL		Fiona		41.51		8.61		92.62		0.5		0.432		148.483

		SandL		Fiona		38.83		6.97		169.06		0.5		0.448		148.72

		SandL		Fiona		37.42		9.43		144.32		0.5		0.457		148.716

		SandL		Fiona		36.14		5.33		64.31		0.5		0.466		148.624

		SandL		Fiona		33.7		9.23		132.35		0.5		0.484		148.175

		SandL		Fiona		33.7		8.2		111.72		0.5		0.484		148.175

		SandL		Fiona		31.9		8.2		176.88		0.5		0.497		147.576

		SandL		Fiona		31.8		15.79		145.68		0.5		0.498		147.535

		SandL		Fiona		28.69		14.35		77.07		0.5		0.524		145.812

		SandL		Fiona		27.8		12.3		84.08		0.5		0.532		145.137

		SandL		Fiona		26.59		10.05		165.7		0.5		0.543		144.071

		SandL		Fiona		26.33		9.23		99.09		0.5		0.545		143.817

		SandL		Fiona		18		6.97		51.76		0.5		0.637		129.69

		SandL		Fiona		17.8		12.1		102.57		0.5		0.639		129.167

		SandL		Fiona		12.4		20.71		100.87		0.5		0.718		110.176

		SandL		Fiona		7.2		15.17		65.96		0.5		0.814		79.377

		SandL		Fiona		4.5		23.17		86		0.5		0.875		56.028

		SandL		Fiona		3.75		18.04		68.43		0.5		0.894		48.359

		SandL		Fiona		3.25		25.63		93.19		0.5		0.907		42.919

		SandL		Fiona		3.1		27.06		70.62		0.5		0.911		41.233

		SandL		Fiona		3.1		15.38		73.56		0.5		0.911		41.233

		SandL		Fiona		2.7		21.53		45.65		0.5		0.921		36.611

		SandL		Fiona		2		22.96		40.36		0.5		0.94		28.063

		SandL		Fiona		2		15.99		35.72		0.5		0.94		28.063

		SandL		c1234		173.19		17.28		187		0.1		0.548		175.146

		SandL		c1234		165		14.9		158.42		0.1		0.56		176.536

		SandL		c1234		128.13		17.06		177.22		0.1		0.621		184.036

		SandL		c1234		99.89		15.34		136.52		0.1		0.678		189.992

		SandL		c1234		97.67		19.22		147.11		0.1		0.683		190.378

		SandL		c1234		86.2		19.87		113.14		0.1		0.709		191.907

		SandL		c1234		85.8		15.98		178.48		0.1		0.71		191.942

		SandL		c1234		81.07		9.94		74.9		0.1		0.722		192.232

		SandL		c1234		77.95		17.06		103.77		0.1		0.73		192.278

		SandL		c1234		56.28		18.79		155.53		0.1		0.789		187.4

		SandL		c1234		55.18		20.52		123.7		0.1		0.792		186.796

		SandL		c1234		54.16		20.95		149.66		0.1		0.795		186.193

		SandL		c1234		51.85		17.93		92.3		0.1		0.802		184.666

		SandL		c1234		49.91		19.66		125.31		0.1		0.808		183.197

		SandL		c1234		48.5		19.87		84.35		0.1		0.813		182.013

		SandL		c1234		46.31		19.87		100.09		0.1		0.82		179.965

		SandL		c1234		45.9		20.3		78.56		0.1		0.821		179.551

		SandL		c1234		45.23		19.22		84.66		0.1		0.823		178.854

		SandL		c1234		45.18		19.22		115.89		0.1		0.823		178.801

		SandL		c1234		45.12		11.02		69.89		0.1		0.823		178.737

		SandL		c1234		43.1		20.09		97.81		0.1		0.83		176.453

		SandL		c1234		41.51		19.44		69.4		0.1		0.835		174.467

		SandL		c1234		38.83		17.71		74.2		0.1		0.844		170.706

		SandL		c1234		37.42		16.63		80.23		0.1		0.849		168.503

		SandL		c1234		36.14		19.87		118.33		0.1		0.853		166.357

		SandL		c1234		33.7		12.31		38.03		0.1		0.862		161.857

		SandL		c1234		33.7		19.01		128.91		0.1		0.862		161.857

		SandL		c1234		31.9		17.5		66.46		0.1		0.868		158.163

		SandL		c1234		31.8		21.6		105.97		0.1		0.869		157.948

		SandL		c1234		28.69		22.68		71.15		0.1		0.88		150.702

		SandL		c1234		27.8		19.44		105.54		0.1		0.883		148.417

		SandL		c1234		26.59		17.28		45.11		0.1		0.888		145.15

		SandL		c1234		26.33		21.17		65.66		0.1		0.889		144.422

		SandL		c1234		18		10.15		29.65		0.1		0.921		115.698

		SandL		c1234		17.8		20.09		82.43		0.1		0.922		114.862

		SandL		c1234		12.4		20.95		64		0.1		0.944		89.135

		SandL		c1234		7.2		21.38		58.73		0.1		0.967		57.644

		SandL		c1234		4.5		21.17		38.6		0.1		0.979		38.158

		SandL		c1234		3.75		19.66		20.22		0.1		0.982		32.316

		SandL		c1234		3.25		19.66		62.6		0.1		0.985		28.311

		SandL		c1234		3.1		23.76		40.04		0.1		0.985		27.093

		SandL		c1234		3.1		20.95		29.21		0.1		0.985		27.093

		SandL		c1234		2.7		20.52		24.83		0.1		0.987		23.802

		SandL		c1234		2		19.44		24.72		0.1		0.991		17.902

		SandL		c1234		2		23.76		14.21		0.1		0.991		17.902

		SandL		Morag		173.19		3.54		134.38		0.65		0.148		135.752

		SandL		Morag		165		6.53		111.77		0.65		0.154		136.113

		SandL		Morag		128.13		2.99		141.57		0.65		0.19		141.806

		SandL		Morag		99.89		5.44		151.95		0.65		0.231		151.893

		SandL		Morag		97.67		7.34		113.23		0.65		0.235		152.935

		SandL		Morag		86.2		7.07		187.01		0.65		0.258		158.911

		SandL		Morag		85.8		1.09		75.94		0.65		0.259		159.136

		SandL		Morag		81.07		6.26		88.21		0.65		0.27		161.89

		SandL		Morag		77.95		9.52		132.7		0.65		0.278		163.786

		SandL		Morag		56.28		6.53		117.49		0.65		0.347		177.82

		SandL		Morag		55.18		9.79		158.3		0.65		0.352		178.506

		SandL		Morag		54.16		9.52		103.43		0.65		0.356		179.133

		SandL		Morag		51.85		11.15		65.8		0.65		0.366		180.504

		SandL		Morag		49.91		5.44		113.47		0.65		0.375		181.594

		SandL		Morag		48.5		13.87		140.11		0.65		0.382		182.341

		SandL		Morag		46.31		7.62		35.54		0.65		0.393		183.41

		SandL		Morag		45.9		9.25		202.38		0.65		0.395		183.596

		SandL		Morag		45.23		14.96		142.57		0.65		0.399		183.889

		SandL		Morag		45.18		4.35		106		0.65		0.399		183.91

		SandL		Morag		45.12		11.97		191.76		0.65		0.399		183.936

		SandL		Morag		43.1		8.16		218.36		0.65		0.41		184.724

		SandL		Morag		41.51		8.98		93.69		0.65		0.419		185.235

		SandL		Morag		38.83		14.69		196.27		0.65		0.436		185.834

		SandL		Morag		37.42		5.98		144.04		0.65		0.445		185.991

		SandL		Morag		36.14		7.07		152.22		0.65		0.453		186.025

		SandL		Morag		33.7		6.26		244.36		0.65		0.471		185.752

		SandL		Morag		33.7		13.6		163.67		0.65		0.471		185.752

		SandL		Morag		31.9		10.61		226.87		0.65		0.484		185.219

		SandL		Morag		31.8		6.8		220.03		0.65		0.485		185.18

		SandL		Morag		28.69		17.41		218.52		0.65		0.511		183.404

		SandL		Morag		27.8		11.7		186.21		0.65		0.519		182.669

		SandL		Morag		26.59		12.24		125.75		0.65		0.53		181.483

		SandL		Morag		26.33		17.68		20.18		0.65		0.532		181.198

		SandL		Morag		18		14.96		115.55		0.65		0.625		164.487

		SandL		Morag		17.8		19.31		234.4		0.65		0.627		163.852

		SandL		Morag		12.4		18.22		130.71		0.65		0.707		140.497

		SandL		Morag		7.2		13.06		90.94		0.65		0.806		101.85

		SandL		Morag		4.5		21.49		38.16		0.65		0.869		72.166

		SandL		Morag		3.75		22.58		107.33		0.65		0.889		62.361

		SandL		Morag		3.25		25.02		82.78		0.65		0.902		55.39

		SandL		Morag		3.1		19.31		137.24		0.65		0.906		53.227

		SandL		Morag		3.1		33.18		77.36		0.65		0.906		53.227

		SandL		Morag		2.7		32.91		70.57		0.65		0.917		47.292

		SandL		Morag		2		25.02		34.48		0.65		0.937		36.293

		SandL		Morag		2		26.11		62.31		0.65		0.937		36.293

		SandL		c1123		173.19		1.47		106.21		0.25		0.185		87.71

		SandL		c1123		165		1.89		125.2		0.25		0.193		86.456

		SandL		c1123		128.13		2.31		123.89		0.25		0.235		82.861

		SandL		c1123		99.89		4.2		101.94		0.25		0.283		82.855

		SandL		c1123		97.67		7.98		113.52		0.25		0.288		82.968

		SandL		c1123		86.2		4.2		73.24		0.25		0.314		83.797

		SandL		c1123		85.8		1.05		47.95		0.25		0.315		83.833

		SandL		c1123		81.07		2.1		78.9		0.25		0.327		84.291

		SandL		c1123		77.95		8.61		146.15		0.25		0.336		84.621

		SandL		c1123		56.28		5.67		93.51		0.25		0.412		87.017

		SandL		c1123		55.18		8.82		135.6		0.25		0.417		87.107

		SandL		c1123		54.16		5.46		61.64		0.25		0.421		87.183

		SandL		c1123		51.85		9.66		64.53		0.25		0.432		87.325

		SandL		c1123		49.91		4.2		119.28		0.25		0.441		87.406

		SandL		c1123		48.5		10.29		41.1		0.25		0.448		87.439

		SandL		c1123		46.31		6.51		78.27		0.25		0.46		87.437

		SandL		c1123		45.9		6.72		93.39		0.25		0.462		87.428

		SandL		c1123		45.23		8.19		82.96		0.25		0.466		87.409

		SandL		c1123		45.18		4.83		97.28		0.25		0.466		87.407

		SandL		c1123		45.12		5.88		83.04		0.25		0.466		87.405

		SandL		c1123		43.1		8.19		72.04		0.25		0.478		87.293

		SandL		c1123		41.51		9.03		103.64		0.25		0.487		87.147

		SandL		c1123		38.83		7.35		94.51		0.25		0.504		86.763

		SandL		c1123		37.42		5.04		97.34		0.25		0.513		86.479

		SandL		c1123		36.14		5.46		70.99		0.25		0.522		86.167

		SandL		c1123		33.7		8.19		59.76		0.25		0.539		85.403

		SandL		c1123		33.7		5.88		87.63		0.25		0.539		85.403

		SandL		c1123		31.9		7.35		89.1		0.25		0.553		84.678

		SandL		c1123		31.8		6.3		101.14		0.25		0.554		84.633

		SandL		c1123		28.69		10.08		82.98		0.25		0.579		82.97

		SandL		c1123		27.8		11.55		102.79		0.25		0.587		82.387

		SandL		c1123		26.59		10.5		99.56		0.25		0.597		81.508

		SandL		c1123		26.33		16.17		65.31		0.25		0.6		81.305

		SandL		c1123		18		4.62		23.35		0.25		0.687		71.433

		SandL		c1123		17.8		12.6		114.35		0.25		0.689		71.095

		SandL		c1123		12.4		9.03		34.44		0.25		0.761		59.395

		SandL		c1123		7.2		13.65		44.21		0.25		0.846		41.764

		SandL		c1123		4.5		23.73		46.24		0.25		0.898		29.043

		SandL		c1123		3.75		18.48		26.06		0.25		0.913		24.955

		SandL		c1123		3.25		20.16		40.95		0.25		0.924		22.08

		SandL		c1123		3.1		19.11		61.28		0.25		0.927		21.193

		SandL		c1123		3.1		17.43		48.28		0.25		0.927		21.193

		SandL		c1123		2.7		23.52		70.66		0.25		0.936		18.77

		SandL		c1123		2		19.74		40.5		0.25		0.952		14.321

		SandL		c1123		2		25.2		34.4		0.25		0.952		14.321

		SandL		Vantage		173.19		10.65		86.85		0.2		0.154		76.988

		SandL		Vantage		165		3.83		79.13		0.2		0.161		75.067

		SandL		Vantage		128.13		5.75		105.31		0.2		0.198		68.055

		SandL		Vantage		99.89		8.09		49.76		0.2		0.24		64.941

		SandL		Vantage		97.67		11.93		37.63		0.2		0.244		64.793

		SandL		Vantage		86.2		6.82		113.53		0.2		0.268		64.265

		SandL		Vantage		85.8		4.26		78.41		0.2		0.269		64.254

		SandL		Vantage		81.07		5.11		44.45		0.2		0.28		64.152

		SandL		Vantage		77.95		8.09		50.09		0.2		0.288		64.117

		SandL		Vantage		56.28		7.24		43.33		0.2		0.359		64.325

		SandL		Vantage		55.18		7.03		49.59		0.2		0.364		64.336

		SandL		Vantage		54.16		10.44		40.95		0.2		0.368		64.343

		SandL		Vantage		51.85		10.65		59.09		0.2		0.378		64.347

		SandL		Vantage		49.91		7.46		69.3		0.2		0.387		64.333

		SandL		Vantage		48.5		11.29		58.66		0.2		0.394		64.311

		SandL		Vantage		46.31		7.46		23.78		0.2		0.405		64.249

		SandL		Vantage		45.9		7.67		54.08		0.2		0.407		64.234

		SandL		Vantage		45.23		10.86		36.95		0.2		0.411		64.205

		SandL		Vantage		45.18		5.75		42.86		0.2		0.411		64.203

		SandL		Vantage		45.12		11.93		46.4		0.2		0.411		64.2

		SandL		Vantage		43.1		11.5		47.59		0.2		0.423		64.085

		SandL		Vantage		41.51		11.08		70.11		0.2		0.432		63.962

		SandL		Vantage		38.83		9.37		47.46		0.2		0.448		63.675

		SandL		Vantage		37.42		11.5		27.24		0.2		0.457		63.476

		SandL		Vantage		36.14		13.21		53.4		0.2		0.466		63.263

		SandL		Vantage		33.7		4.9		32.75		0.2		0.484		62.752

		SandL		Vantage		33.7		10.01		47.44		0.2		0.484		62.752

		SandL		Vantage		31.9		9.8		49.66		0.2		0.497		62.273

		SandL		Vantage		31.8		9.37		65.52		0.2		0.498		62.244

		SandL		Vantage		28.69		10.44		44.28		0.2		0.524		61.153

		SandL		Vantage		27.8		9.16		34.06		0.2		0.532		60.77

		SandL		Vantage		26.59		9.59		46.22		0.2		0.543		60.193

		SandL		Vantage		26.33		15.98		58.18		0.2		0.545		60.059

		SandL		Vantage		18		8.09		36.29		0.2		0.637		53.44

		SandL		Vantage		17.8		17.25		40.81		0.2		0.639		53.209

		SandL		Vantage		12.4		20.24		30.97		0.2		0.718		45.059

		SandL		Vantage		7.2		13.42		35.89		0.2		0.814		32.271

		SandL		Vantage		4.5		23.22		24.33		0.2		0.875		22.717

		SandL		Vantage		3.75		16.4		9.05		0.2		0.894		19.594

		SandL		Vantage		3.25		24.07		14.86		0.2		0.907		17.381

		SandL		Vantage		3.1		21.51		21.1		0.2		0.911		16.696

		SandL		Vantage		3.1		17.25		15.64		0.2		0.911		16.696

		SandL		Vantage		2.7		21.3		25.11		0.2		0.921		14.82

		SandL		Vantage		2		23.64		19.15		0.2		0.94		11.352

		SandL		Vantage		2		22.79		29.39		0.2		0.94		11.352
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		SandL		Piper		173.19		2.08		133.18		1

		SandL		Piper		165		0.78		100.0986		1

		SandL		Piper		128.13		2.08		152.51		1

		SandL		Piper		99.89		4.68		161.67		1

		SandL		Piper		97.67		11.18		151.17		1

		SandL		Piper		86.2		4.68		161.195		1

		SandL		Piper		85.8		2.08		103.47		1

		SandL		Piper		81.07		5.2		101.76		1

		SandL		Piper		77.95		13.52		226.62		1

		SandL		Piper		56.28		11.44		201.39		1

		SandL		Piper		55.18		9.62		181.08		1

		SandL		Piper		54.16		8.32		88.55		1

		SandL		Piper		51.85		11.7		267.61		1

		SandL		Piper		49.91		7.02		83.08		1

		SandL		Piper		48.5		5.2		235.8224		1

		SandL		Piper		46.31		4.16		195.55		1

		SandL		Piper		45.9		5.72		109.29		1

		SandL		Piper		45.23		16.64		241.62		1

		SandL		Piper		45.18		3.38		149.6683		1

		SandL		Piper		45.12		15.34		188.55		1

		SandL		Piper		43.1		13		237.42		1

		SandL		Piper		41.51		10.92		224.91		1

		SandL		Piper		38.83		14.82		129.46		1

		SandL		Piper		37.42		13.26		137.25		1

		SandL		Piper		36.14		7.28		267.77		1

		SandL		Piper		33.7		9.36		108.7612		1

		SandL		Piper		33.7		21.84		177.083		1

		SandL		Piper		31.9		10.92		173.56		1

		SandL		Piper		31.8		10.14		153.01		1

		SandL		Piper		28.69		14.82		165.13		1

		SandL		Piper		27.8		17.68		173.12		1

		SandL		Piper		26.59		16.9		202.12		1

		SandL		Piper		26.33		11.7		162.09		1

		SandL		Piper		18		9.62		93.3777		1

		SandL		Piper		17.8		12.22		146.8656		1

		SandL		Piper		12.4		20.02		190.1166		1

		SandL		Piper		7.2		18.46		150.2818		1

		SandL		Piper		4.5		26		74.3683		1

		SandL		Piper		3.75		26.52		86.214		1

		SandL		Piper		3.25		22.88		76.065		1

		SandL		Piper		3.1		28.08		137.3873		1

		SandL		Piper		3.1		26.78		86.9478		1

		SandL		Piper		2.7		22.88		98.1968		1

		SandL		Piper		2		28.6		63.853		1

		SandL		Piper		2		29.12		63.8991		1

		SandL		Fiona		173.19		3.28		132.96		0.4

		SandL		Fiona		165		2.46		126.7772		0.4

		SandL		Fiona		128.13		1.03		89.91		0.4

		SandL		Fiona		99.89		5.33		95.13		0.4

		SandL		Fiona		97.67		6.56		99.43		0.4

		SandL		Fiona		86.2		5.74		94.086		0.4

		SandL		Fiona		85.8		4.92		134.2951		0.4

		SandL		Fiona		81.07		3.28		66.99		0.4

		SandL		Fiona		77.95		8.2		86.99		0.4

		SandL		Fiona		56.28		8.82		85.25		0.4

		SandL		Fiona		55.18		6.97		93.97		0.4

		SandL		Fiona		54.16		5.95		107.93		0.4

		SandL		Fiona		51.85		6.77		140.25		0.4

		SandL		Fiona		49.91		5.33		60.99		0.4

		SandL		Fiona		48.5		7.38		181.7954		0.4

		SandL		Fiona		46.31		7.79		111.6505		0.4

		SandL		Fiona		45.9		7.59		99.8639		0.4

		SandL		Fiona		45.23		9.84		148.71		0.4

		SandL		Fiona		45.18		6.15		112.3892		0.4

		SandL		Fiona		45.12		5.54		64.51		0.4

		SandL		Fiona		43.1		11.07		124.44		0.4

		SandL		Fiona		41.51		8.61		92.62		0.4

		SandL		Fiona		38.83		6.97		169.06		0.4

		SandL		Fiona		37.42		9.43		144.32		0.4

		SandL		Fiona		36.14		5.33		64.3072		0.4

		SandL		Fiona		33.7		9.23		132.3461		0.4

		SandL		Fiona		33.7		8.2		111.72		0.4

		SandL		Fiona		31.9		8.2		176.88		0.4

		SandL		Fiona		31.8		15.79		145.6759		0.4

		SandL		Fiona		28.69		14.35		77.07		0.4

		SandL		Fiona		27.8		12.3		84.08		0.4

		SandL		Fiona		26.59		10.05		165.7		0.4

		SandL		Fiona		26.33		9.23		99.09		0.4

		SandL		Fiona		18		6.97		51.7615		0.4

		SandL		Fiona		17.8		12.1		102.5733		0.4

		SandL		Fiona		12.4		20.71		100.8666		0.4

		SandL		Fiona		7.2		15.17		65.9619		0.4

		SandL		Fiona		4.5		23.17		85.9986		0.4

		SandL		Fiona		3.75		18.04		68.4329		0.4

		SandL		Fiona		3.25		25.63		93.1926		0.4

		SandL		Fiona		3.1		27.06		70.619		0.4

		SandL		Fiona		3.1		15.38		73.5624		0.4

		SandL		Fiona		2.7		21.53		45.6467		0.4

		SandL		Fiona		2		22.96		40.36		0.4

		SandL		Fiona		2		15.99		35.7212		0.4

		SandL		c1234		173.19		17.28		187		0.05

		SandL		c1234		165		14.9		158.4158		0.05

		SandL		c1234		128.13		17.06		177.22		0.05

		SandL		c1234		99.89		15.34		136.52		0.05

		SandL		c1234		97.67		19.22		147.11		0.05

		SandL		c1234		86.2		19.87		113.1436		0.05

		SandL		c1234		85.8		15.98		178.4818		0.05

		SandL		c1234		81.07		9.94		74.9		0.05

		SandL		c1234		77.95		17.06		103.77		0.05

		SandL		c1234		56.28		18.79		155.53		0.05

		SandL		c1234		55.18		20.52		123.7		0.05

		SandL		c1234		54.16		20.95		149.66		0.05

		SandL		c1234		51.85		17.93		92.3		0.05

		SandL		c1234		49.91		19.66		125.31		0.05

		SandL		c1234		48.5		19.87		84.347		0.05

		SandL		c1234		46.31		19.87		100.0866		0.05

		SandL		c1234		45.9		20.3		78.5615		0.05

		SandL		c1234		45.23		19.22		84.66		0.05

		SandL		c1234		45.18		19.22		115.8854		0.05

		SandL		c1234		45.12		11.02		69.89		0.05

		SandL		c1234		43.1		20.09		97.81		0.05

		SandL		c1234		41.51		19.44		69.4		0.05

		SandL		c1234		38.83		17.71		74.2		0.05

		SandL		c1234		37.42		16.63		80.23		0.05

		SandL		c1234		36.14		19.87		118.333		0.05

		SandL		c1234		33.7		12.31		38.0345		0.05

		SandL		c1234		33.7		19.01		128.911		0.05

		SandL		c1234		31.9		17.5		66.46		0.05

		SandL		c1234		31.8		21.6		105.9681		0.05

		SandL		c1234		28.69		22.68		71.15		0.05

		SandL		c1234		27.8		19.44		105.54		0.05

		SandL		c1234		26.59		17.28		45.11		0.05

		SandL		c1234		26.33		21.17		65.66		0.05

		SandL		c1234		18		10.15		29.647		0.05

		SandL		c1234		17.8		20.09		82.4338		0.05

		SandL		c1234		12.4		20.95		64		0.05

		SandL		c1234		7.2		21.38		58.7289		0.05

		SandL		c1234		4.5		21.17		38.6019		0.05

		SandL		c1234		3.75		19.66		20.2222		0.05

		SandL		c1234		3.25		19.66		62.596		0.05

		SandL		c1234		3.1		23.76		40.0443		0.05

		SandL		c1234		3.1		20.95		29.2105		0.05

		SandL		c1234		2.7		20.52		24.8266		0.05

		SandL		c1234		2		19.44		24.717		0.05

		SandL		c1234		2		23.76		14.2133		0.05

		SandL		Morag		173.19		3.54		134.38		0.65

		SandL		Morag		165		6.53		111.7693		0.65

		SandL		Morag		128.13		2.99		141.57		0.65

		SandL		Morag		99.89		5.44		151.95		0.65

		SandL		Morag		97.67		7.34		113.23		0.65

		SandL		Morag		86.2		7.07		187.0122		0.65

		SandL		Morag		85.8		1.09		75.945		0.65

		SandL		Morag		81.07		6.26		88.21		0.65

		SandL		Morag		77.95		9.52		132.7		0.65

		SandL		Morag		56.28		6.53		117.49		0.65

		SandL		Morag		55.18		9.79		158.3		0.65

		SandL		Morag		54.16		9.52		103.43		0.65

		SandL		Morag		51.85		11.15		65.8		0.65

		SandL		Morag		49.91		5.44		113.47		0.65

		SandL		Morag		48.5		13.87		140.1062		0.65

		SandL		Morag		46.31		7.62		35.538		0.65

		SandL		Morag		45.9		9.25		202.3809		0.65

		SandL		Morag		45.23		14.96		142.57		0.65

		SandL		Morag		45.18		4.35		106		0.65

		SandL		Morag		45.12		11.97		191.76		0.65

		SandL		Morag		43.1		8.16		218.36		0.65

		SandL		Morag		41.51		8.98		93.69		0.65

		SandL		Morag		38.83		14.69		196.27		0.65

		SandL		Morag		37.42		5.98		144.04		0.65

		SandL		Morag		36.14		7.07		152.222		0.65

		SandL		Morag		33.7		6.26		244.3558		0.65

		SandL		Morag		33.7		13.6		163.666		0.65

		SandL		Morag		31.9		10.61		226.87		0.65

		SandL		Morag		31.8		6.8		220.0263		0.65

		SandL		Morag		28.69		17.41		218.52		0.65

		SandL		Morag		27.8		11.7		186.21		0.65

		SandL		Morag		26.59		12.24		125.75		0.65

		SandL		Morag		26.33		17.68		20.18		0.65

		SandL		Morag		18		14.96		115.551		0.65

		SandL		Morag		17.8		19.31		234.3957		0.65

		SandL		Morag		12.4		18.22		130.7142		0.65

		SandL		Morag		7.2		13.06		90.9412		0.65

		SandL		Morag		4.5		21.49		38.1637		0.65

		SandL		Morag		3.75		22.58		107.3259		0.65

		SandL		Morag		3.25		25.02		82.7839		0.65

		SandL		Morag		3.1		19.31		137.2428		0.65

		SandL		Morag		3.1		33.18		77.3551		0.65

		SandL		Morag		2.7		32.91		70.5689		0.65

		SandL		Morag		2		25.02		34.4806		0.65

		SandL		Morag		2		26.11		62.3083		0.65

		SandL		c1123		173.19		1.47		106.21		0.15

		SandL		c1123		165		1.89		125.2032		0.15

		SandL		c1123		128.13		2.31		123.89		0.15

		SandL		c1123		99.89		4.2		101.94		0.15

		SandL		c1123		97.67		7.98		113.52		0.15

		SandL		c1123		86.2		4.2		73.2432		0.15

		SandL		c1123		85.8		1.05		47.9527		0.15

		SandL		c1123		81.07		2.1		78.9		0.15

		SandL		c1123		77.95		8.61		146.15		0.15

		SandL		c1123		56.28		5.67		93.51		0.15

		SandL		c1123		55.18		8.82		135.6		0.15

		SandL		c1123		54.16		5.46		61.64		0.15

		SandL		c1123		51.85		9.66		64.53		0.15

		SandL		c1123		49.91		4.2		119.28		0.15

		SandL		c1123		48.5		10.29		41.0963		0.15

		SandL		c1123		46.31		6.51		78.267		0.15

		SandL		c1123		45.9		6.72		93.3852		0.15

		SandL		c1123		45.23		8.19		82.96		0.15

		SandL		c1123		45.18		4.83		97.2775		0.15

		SandL		c1123		45.12		5.88		83.04		0.15

		SandL		c1123		43.1		8.19		72.04		0.15

		SandL		c1123		41.51		9.03		103.64		0.15

		SandL		c1123		38.83		7.35		94.51		0.15

		SandL		c1123		37.42		5.04		97.34		0.15

		SandL		c1123		36.14		5.46		70.989		0.15

		SandL		c1123		33.7		8.19		59.7609		0.15

		SandL		c1123		33.7		5.88		87.634		0.15

		SandL		c1123		31.9		7.35		89.1		0.15

		SandL		c1123		31.8		6.3		101.1421		0.15

		SandL		c1123		28.69		10.08		82.98		0.15

		SandL		c1123		27.8		11.55		102.79		0.15

		SandL		c1123		26.59		10.5		99.56		0.15

		SandL		c1123		26.33		16.17		65.31		0.15

		SandL		c1123		18		4.62		23.3519		0.15

		SandL		c1123		17.8		12.6		114.3545		0.15

		SandL		c1123		12.4		9.03		34.444		0.15

		SandL		c1123		7.2		13.65		44.2078		0.15

		SandL		c1123		4.5		23.73		46.2389		0.15

		SandL		c1123		3.75		18.48		26.0571		0.15

		SandL		c1123		3.25		20.16		40.949		0.15

		SandL		c1123		3.1		19.11		61.28		0.15

		SandL		c1123		3.1		17.43		48.2779		0.15

		SandL		c1123		2.7		23.52		70.6607		0.15

		SandL		c1123		2		19.74		40.5033		0.15

		SandL		c1123		2		25.2		34.397		0.15

		SandL		Vantage		173.19		10.65		86.85		0.1

		SandL		Vantage		165		3.83		79.1272		0.1

		SandL		Vantage		128.13		5.75		105.31		0.1

		SandL		Vantage		99.89		8.09		49.76		0.1

		SandL		Vantage		97.67		11.93		37.63		0.1

		SandL		Vantage		86.2		6.82		113.5266		0.1

		SandL		Vantage		85.8		4.26		78.4127		0.1

		SandL		Vantage		81.07		5.11		44.45		0.1

		SandL		Vantage		77.95		8.09		50.09		0.1

		SandL		Vantage		56.28		7.24		43.33		0.1

		SandL		Vantage		55.18		7.03		49.59		0.1

		SandL		Vantage		54.16		10.44		40.95		0.1

		SandL		Vantage		51.85		10.65		59.09		0.1

		SandL		Vantage		49.91		7.46		69.3		0.1

		SandL		Vantage		48.5		11.29		58.6572		0.1

		SandL		Vantage		46.31		7.46		23.7804		0.1

		SandL		Vantage		45.9		7.67		54.0845		0.1

		SandL		Vantage		45.23		10.86		36.95		0.1

		SandL		Vantage		45.18		5.75		42.8571		0.1

		SandL		Vantage		45.12		11.93		46.4		0.1

		SandL		Vantage		43.1		11.5		47.59		0.1

		SandL		Vantage		41.51		11.08		70.11		0.1

		SandL		Vantage		38.83		9.37		47.46		0.1

		SandL		Vantage		37.42		11.5		27.24		0.1

		SandL		Vantage		36.14		13.21		53.3958		0.1

		SandL		Vantage		33.7		4.9		32.7483		0.1

		SandL		Vantage		33.7		10.01		47.4381		0.1

		SandL		Vantage		31.9		9.8		49.66		0.1

		SandL		Vantage		31.8		9.37		65.5205		0.1

		SandL		Vantage		28.69		10.44		44.28		0.1

		SandL		Vantage		27.8		9.16		34.06		0.1

		SandL		Vantage		26.59		9.59		46.22		0.1

		SandL		Vantage		26.33		15.98		58.18		0.1

		SandL		Vantage		18		8.09		36.2921		0.1

		SandL		Vantage		17.8		17.25		40.8071		0.1

		SandL		Vantage		12.4		20.24		30.9726		0.1

		SandL		Vantage		7.2		13.42		35.8922		0.1

		SandL		Vantage		4.5		23.22		24.3267		0.1

		SandL		Vantage		3.75		16.4		9.052		0.1

		SandL		Vantage		3.25		24.07		14.856		0.1

		SandL		Vantage		3.1		21.51		21.0999		0.1

		SandL		Vantage		3.1		17.25		15.64		0.1

		SandL		Vantage		2.7		21.3		25.1093		0.1

		SandL		Vantage		2		23.64		19.152		0.1

		SandL		Vantage		2		22.79		29.3866		0.1





		Soil		cv		Pi		Yield		Pf		Resistance		Yield PRED		Pf PRED

		SandL		Piper		173.19		2.08		133.18		1		0.086		135.93

		SandL		Piper		165		0.78		100.1		1		0.09		135.634

		SandL		Piper		128.13		2.08		152.51		1		0.113		138.536

		SandL		Piper		99.89		4.68		161.67		1		0.14		147.093

		SandL		Piper		97.67		11.18		151.17		1		0.143		148.067

		SandL		Piper		86.2		4.68		161.19		1		0.159		153.901

		SandL		Piper		85.8		2.08		103.47		1		0.16		154.13

		SandL		Piper		81.07		5.2		101.76		1		0.167		156.968

		SandL		Piper		77.95		13.52		226.62		1		0.173		158.975

		SandL		Piper		56.28		11.44		201.39		1		0.225		175.73

		SandL		Piper		55.18		9.62		181.08		1		0.228		176.686

		SandL		Piper		54.16		8.32		88.55		1		0.231		177.577

		SandL		Piper		51.85		11.7		267.61		1		0.239		179.607

		SandL		Piper		49.91		7.02		83.08		1		0.246		181.317

		SandL		Piper		48.5		5.2		235.82		1		0.252		182.557

		SandL		Piper		46.31		4.16		195.55		1		0.26		184.468

		SandL		Piper		45.9		5.72		109.29		1		0.262		184.823

		SandL		Piper		45.23		16.64		241.62		1		0.265		185.399

		SandL		Piper		45.18		3.38		149.67		1		0.265		185.442

		SandL		Piper		45.12		15.34		188.55		1		0.265		185.493

		SandL		Piper		43.1		13		237.42		1		0.274		187.198

		SandL		Piper		41.51		10.92		224.91		1		0.282		188.499

		SandL		Piper		38.83		14.82		129.46		1		0.296		190.572

		SandL		Piper		37.42		13.26		137.25		1		0.303		191.584

		SandL		Piper		36.14		7.28		267.77		1		0.311		192.442

		SandL		Piper		33.7		9.36		108.76		1		0.326		193.878

		SandL		Piper		33.7		21.84		177.08		1		0.326		193.878

		SandL		Piper		31.9		10.92		173.56		1		0.338		194.727

		SandL		Piper		31.8		10.14		153.01		1		0.339		194.768

		SandL		Piper		28.69		14.82		165.13		1		0.362		195.642

		SandL		Piper		27.8		17.68		173.12		1		0.37		195.725

		SandL		Piper		26.59		16.9		202.12		1		0.38		195.694

		SandL		Piper		26.33		11.7		162.09		1		0.382		195.664

		SandL		Piper		18		9.62		93.38		1		0.475		188.038

		SandL		Piper		17.8		12.22		146.87		1		0.478		187.633

		SandL		Piper		12.4		20.02		190.12		1		0.568		169.914

		SandL		Piper		7.2		18.46		150.28		1		0.694		132.602

		SandL		Piper		4.5		26		74.37		1		0.784		98.844

		SandL		Piper		3.75		26.52		86.21		1		0.813		86.801

		SandL		Piper		3.25		22.88		76.06		1		0.834		77.975

		SandL		Piper		3.1		28.08		137.39		1		0.84		75.192

		SandL		Piper		3.1		26.78		86.95		1		0.84		75.192

		SandL		Piper		2.7		22.88		98.2		1		0.858		67.448

		SandL		Piper		2		28.6		63.85		1		0.891		52.674

		SandL		Piper		2		29.12		63.9		1		0.891		52.674

		SandL		Fiona		173.19		3.28		132.96		0.4		0.185		112.548

		SandL		Fiona		165		2.46		126.78		0.4		0.193		112.243

		SandL		Fiona		128.13		1.03		89.91		0.4		0.235		113.838

		SandL		Fiona		99.89		5.33		95.13		0.4		0.283		119.059

		SandL		Fiona		97.67		6.56		99.43		0.4		0.288		119.632

		SandL		Fiona		86.2		5.74		94.09		0.4		0.314		122.949

		SandL		Fiona		85.8		4.92		134.3		0.4		0.315		123.075

		SandL		Fiona		81.07		3.28		66.99		0.4		0.327		124.602

		SandL		Fiona		77.95		8.2		86.99		0.4		0.336		125.647

		SandL		Fiona		56.28		8.82		85.25		0.4		0.412		132.875

		SandL		Fiona		55.18		6.97		93.97		0.4		0.417		133.181

		SandL		Fiona		54.16		5.95		107.93		0.4		0.421		133.452

		SandL		Fiona		51.85		6.77		140.25		0.4		0.432		134.015

		SandL		Fiona		49.91		5.33		60.99		0.4		0.441		134.422

		SandL		Fiona		48.5		7.38		181.8		0.4		0.448		134.673

		SandL		Fiona		46.31		7.79		111.65		0.4		0.46		134.976

		SandL		Fiona		45.9		7.59		99.86		0.4		0.462		135.019

		SandL		Fiona		45.23		9.84		148.71		0.4		0.466		135.08

		SandL		Fiona		45.18		6.15		112.39		0.4		0.466		135.084

		SandL		Fiona		45.12		5.54		64.51		0.4		0.466		135.089

		SandL		Fiona		43.1		11.07		124.44		0.4		0.478		135.186

		SandL		Fiona		41.51		8.61		92.62		0.4		0.487		135.165

		SandL		Fiona		38.83		6.97		169.06		0.4		0.504		134.904

		SandL		Fiona		37.42		9.43		144.32		0.4		0.513		134.633

		SandL		Fiona		36.14		5.33		64.31		0.4		0.522		134.297

		SandL		Fiona		33.7		9.23		132.35		0.4		0.539		133.382

		SandL		Fiona		33.7		8.2		111.72		0.4		0.539		133.382

		SandL		Fiona		31.9		8.2		176.88		0.4		0.553		132.443

		SandL		Fiona		31.8		15.79		145.68		0.4		0.554		132.384

		SandL		Fiona		28.69		14.35		77.07		0.4		0.579		130.095

		SandL		Fiona		27.8		12.3		84.08		0.4		0.587		129.267

		SandL		Fiona		26.59		10.05		165.7		0.4		0.597		128.001

		SandL		Fiona		26.33		9.23		99.09		0.4		0.6		127.706

		SandL		Fiona		18		6.97		51.76		0.4		0.687		112.809

		SandL		Fiona		17.8		12.1		102.57		0.4		0.689		112.288

		SandL		Fiona		12.4		20.71		100.87		0.4		0.761		94.086

		SandL		Fiona		7.2		15.17		65.96		0.4		0.846		66.318

		SandL		Fiona		4.5		23.17		86		0.4		0.898		46.17

		SandL		Fiona		3.75		18.04		68.43		0.4		0.913		39.683

		SandL		Fiona		3.25		25.63		93.19		0.4		0.924		35.117

		SandL		Fiona		3.1		27.06		70.62		0.4		0.927		33.708

		SandL		Fiona		3.1		15.38		73.56		0.4		0.927		33.708

		SandL		Fiona		2.7		21.53		45.65		0.4		0.936		29.859

		SandL		Fiona		2		22.96		40.36		0.4		0.952		22.788

		SandL		Fiona		2		15.99		35.72		0.4		0.952		22.788

		SandL		c1234		173.19		17.28		187		0.05		0.603		107.114

		SandL		c1234		165		14.9		158.42		0.05		0.614		107.036

		SandL		c1234		128.13		17.06		177.22		0.05		0.672		107.269

		SandL		c1234		99.89		15.34		136.52		0.05		0.725		107.413

		SandL		c1234		97.67		19.22		147.11		0.05		0.729		107.373

		SandL		c1234		86.2		19.87		113.14		0.05		0.753		106.903

		SandL		c1234		85.8		15.98		178.48		0.05		0.754		106.876

		SandL		c1234		81.07		9.94		74.9		0.05		0.764		106.492

		SandL		c1234		77.95		17.06		103.77		0.05		0.771		106.159

		SandL		c1234		56.28		18.79		155.53		0.05		0.824		101.068

		SandL		c1234		55.18		20.52		123.7		0.05		0.827		100.622

		SandL		c1234		54.16		20.95		149.66		0.05		0.829		100.186

		SandL		c1234		51.85		17.93		92.3		0.05		0.835		99.115

		SandL		c1234		49.91		19.66		125.31		0.05		0.84		98.118

		SandL		c1234		48.5		19.87		84.35		0.05		0.844		97.334

		SandL		c1234		46.31		19.87		100.09		0.05		0.85		96.008

		SandL		c1234		45.9		20.3		78.56		0.05		0.851		95.744

		SandL		c1234		45.23		19.22		84.66		0.05		0.853		95.302

		SandL		c1234		45.18		19.22		115.89		0.05		0.853		95.269

		SandL		c1234		45.12		11.02		69.89		0.05		0.854		95.228

		SandL		c1234		43.1		20.09		97.81		0.05		0.859		93.803

		SandL		c1234		41.51		19.44		69.4		0.05		0.864		92.584

		SandL		c1234		38.83		17.71		74.2		0.05		0.871		90.32

		SandL		c1234		37.42		16.63		80.23		0.05		0.875		89.015

		SandL		c1234		36.14		19.87		118.33		0.05		0.879		87.756

		SandL		c1234		33.7		12.31		38.03		0.05		0.886		85.149

		SandL		c1234		33.7		19.01		128.91		0.05		0.886		85.149

		SandL		c1234		31.9		17.5		66.46		0.05		0.892		83.038

		SandL		c1234		31.8		21.6		105.97		0.05		0.892		82.916

		SandL		c1234		28.69		22.68		71.15		0.05		0.902		78.834

		SandL		c1234		27.8		19.44		105.54		0.05		0.904		77.56

		SandL		c1234		26.59		17.28		45.11		0.05		0.908		75.748

		SandL		c1234		26.33		21.17		65.66		0.05		0.909		75.346

		SandL		c1234		18		10.15		29.65		0.05		0.936		59.779

		SandL		c1234		17.8		20.09		82.43		0.05		0.937		59.333

		SandL		c1234		12.4		20.95		64		0.05		0.955		45.748

		SandL		c1234		7.2		21.38		58.73		0.05		0.973		29.397

		SandL		c1234		4.5		21.17		38.6		0.05		0.983		19.394

		SandL		c1234		3.75		19.66		20.22		0.05		0.986		16.409

		SandL		c1234		3.25		19.66		62.6		0.05		0.988		14.367

		SandL		c1234		3.1		23.76		40.04		0.05		0.988		13.746

		SandL		c1234		3.1		20.95		29.21		0.05		0.988		13.746

		SandL		c1234		2.7		20.52		24.83		0.05		0.99		12.07

		SandL		c1234		2		19.44		24.72		0.05		0.992		9.07

		SandL		c1234		2		23.76		14.21		0.05		0.992		9.07

		SandL		Morag		173.19		3.54		134.38		0.65		0.148		135.752

		SandL		Morag		165		6.53		111.77		0.65		0.154		136.113

		SandL		Morag		128.13		2.99		141.57		0.65		0.19		141.806

		SandL		Morag		99.89		5.44		151.95		0.65		0.231		151.893

		SandL		Morag		97.67		7.34		113.23		0.65		0.235		152.935

		SandL		Morag		86.2		7.07		187.01		0.65		0.258		158.911

		SandL		Morag		85.8		1.09		75.94		0.65		0.259		159.136

		SandL		Morag		81.07		6.26		88.21		0.65		0.27		161.89

		SandL		Morag		77.95		9.52		132.7		0.65		0.278		163.786

		SandL		Morag		56.28		6.53		117.49		0.65		0.347		177.82

		SandL		Morag		55.18		9.79		158.3		0.65		0.352		178.506

		SandL		Morag		54.16		9.52		103.43		0.65		0.356		179.133

		SandL		Morag		51.85		11.15		65.8		0.65		0.366		180.504

		SandL		Morag		49.91		5.44		113.47		0.65		0.375		181.594

		SandL		Morag		48.5		13.87		140.11		0.65		0.382		182.341

		SandL		Morag		46.31		7.62		35.54		0.65		0.393		183.41

		SandL		Morag		45.9		9.25		202.38		0.65		0.395		183.596

		SandL		Morag		45.23		14.96		142.57		0.65		0.399		183.889

		SandL		Morag		45.18		4.35		106		0.65		0.399		183.91

		SandL		Morag		45.12		11.97		191.76		0.65		0.399		183.936

		SandL		Morag		43.1		8.16		218.36		0.65		0.41		184.724

		SandL		Morag		41.51		8.98		93.69		0.65		0.419		185.235

		SandL		Morag		38.83		14.69		196.27		0.65		0.436		185.834

		SandL		Morag		37.42		5.98		144.04		0.65		0.445		185.991

		SandL		Morag		36.14		7.07		152.22		0.65		0.453		186.025

		SandL		Morag		33.7		6.26		244.36		0.65		0.471		185.752

		SandL		Morag		33.7		13.6		163.67		0.65		0.471		185.752

		SandL		Morag		31.9		10.61		226.87		0.65		0.484		185.219

		SandL		Morag		31.8		6.8		220.03		0.65		0.485		185.18

		SandL		Morag		28.69		17.41		218.52		0.65		0.511		183.404

		SandL		Morag		27.8		11.7		186.21		0.65		0.519		182.669

		SandL		Morag		26.59		12.24		125.75		0.65		0.53		181.483

		SandL		Morag		26.33		17.68		20.18		0.65		0.532		181.198

		SandL		Morag		18		14.96		115.55		0.65		0.625		164.487

		SandL		Morag		17.8		19.31		234.4		0.65		0.627		163.852

		SandL		Morag		12.4		18.22		130.71		0.65		0.707		140.497

		SandL		Morag		7.2		13.06		90.94		0.65		0.806		101.85

		SandL		Morag		4.5		21.49		38.16		0.65		0.869		72.166

		SandL		Morag		3.75		22.58		107.33		0.65		0.889		62.361

		SandL		Morag		3.25		25.02		82.78		0.65		0.902		55.39

		SandL		Morag		3.1		19.31		137.24		0.65		0.906		53.227

		SandL		Morag		3.1		33.18		77.36		0.65		0.906		53.227

		SandL		Morag		2.7		32.91		70.57		0.65		0.917		47.292

		SandL		Morag		2		25.02		34.48		0.65		0.937		36.293

		SandL		Morag		2		26.11		62.31		0.65		0.937		36.293

		SandL		c1123		173.19		1.47		106.21		0.15		0.185		71.151

		SandL		c1123		165		1.89		125.2		0.15		0.193		69.265

		SandL		c1123		128.13		2.31		123.89		0.15		0.235		62.209

		SandL		c1123		99.89		4.2		101.94		0.15		0.283		58.72

		SandL		c1123		97.67		7.98		113.52		0.15		0.288		58.524

		SandL		c1123		86.2		4.2		73.24		0.15		0.314		57.696

		SandL		c1123		85.8		1.05		47.95		0.15		0.315		57.672

		SandL		c1123		81.07		2.1		78.9		0.15		0.327		57.416

		SandL		c1123		77.95		8.61		146.15		0.15		0.336		57.27

		SandL		c1123		56.28		5.67		93.51		0.15		0.412		56.445

		SandL		c1123		55.18		8.82		135.6		0.15		0.417		56.39

		SandL		c1123		54.16		5.46		61.64		0.15		0.421		56.337

		SandL		c1123		51.85		9.66		64.53		0.15		0.432		56.199

		SandL		c1123		49.91		4.2		119.28		0.15		0.441		56.062

		SandL		c1123		48.5		10.29		41.1		0.15		0.448		55.949

		SandL		c1123		46.31		6.51		78.27		0.15		0.46		55.744

		SandL		c1123		45.9		6.72		93.39		0.15		0.462		55.701

		SandL		c1123		45.23		8.19		82.96		0.15		0.466		55.628

		SandL		c1123		45.18		4.83		97.28		0.15		0.466		55.622

		SandL		c1123		45.12		5.88		83.04		0.15		0.466		55.616

		SandL		c1123		43.1		8.19		72.04		0.15		0.478		55.365

		SandL		c1123		41.51		9.03		103.64		0.15		0.487		55.135

		SandL		c1123		38.83		7.35		94.51		0.15		0.504		54.669

		SandL		c1123		37.42		5.04		97.34		0.15		0.513		54.377

		SandL		c1123		36.14		5.46		70.99		0.15		0.522		54.08

		SandL		c1123		33.7		8.19		59.76		0.15		0.539		53.417

		SandL		c1123		33.7		5.88		87.63		0.15		0.539		53.417

		SandL		c1123		31.9		7.35		89.1		0.15		0.553		52.834

		SandL		c1123		31.8		6.3		101.14		0.15		0.554		52.799

		SandL		c1123		28.69		10.08		82.98		0.15		0.579		51.553

		SandL		c1123		27.8		11.55		102.79		0.15		0.587		51.134

		SandL		c1123		26.59		10.5		99.56		0.15		0.597		50.513

		SandL		c1123		26.33		16.17		65.31		0.15		0.6		50.372

		SandL		c1123		18		4.62		23.35		0.15		0.687		43.849

		SandL		c1123		17.8		12.6		114.35		0.15		0.689		43.632

		SandL		c1123		12.4		9.03		34.44		0.15		0.761		36.268

		SandL		c1123		7.2		13.65		44.21		0.15		0.846		25.394

		SandL		c1123		4.5		23.73		46.24		0.15		0.898		17.625

		SandL		c1123		3.75		18.48		26.06		0.15		0.913		15.137

		SandL		c1123		3.25		20.16		40.95		0.15		0.924		13.388

		SandL		c1123		3.1		19.11		61.28		0.15		0.927		12.849

		SandL		c1123		3.1		17.43		48.28		0.15		0.927		12.849

		SandL		c1123		2.7		23.52		70.66		0.15		0.936		11.377

		SandL		c1123		2		19.74		40.5		0.15		0.952		8.677

		SandL		c1123		2		25.2		34.4		0.15		0.952		8.677

		SandL		Vantage		173.19		10.65		86.85		0.1		0.185		62.872

		SandL		Vantage		165		3.83		79.13		0.1		0.193		60.67

		SandL		Vantage		128.13		5.75		105.31		0.1		0.235		51.883

		SandL		Vantage		99.89		8.09		49.76		0.1		0.283		46.652

		SandL		Vantage		97.67		11.93		37.63		0.1		0.288		46.303

		SandL		Vantage		86.2		6.82		113.53		0.1		0.314		44.646

		SandL		Vantage		85.8		4.26		78.41		0.1		0.315		44.592

		SandL		Vantage		81.07		5.11		44.45		0.1		0.327		43.979

		SandL		Vantage		77.95		8.09		50.09		0.1		0.336		43.594

		SandL		Vantage		56.28		7.24		43.33		0.1		0.412		41.159

		SandL		Vantage		55.18		7.03		49.59		0.1		0.417		41.032

		SandL		Vantage		54.16		10.44		40.95		0.1		0.421		40.913

		SandL		Vantage		51.85		10.65		59.09		0.1		0.432		40.636

		SandL		Vantage		49.91		7.46		69.3		0.1		0.441		40.391

		SandL		Vantage		48.5		11.29		58.66		0.1		0.448		40.204

		SandL		Vantage		46.31		7.46		23.78		0.1		0.46		39.898

		SandL		Vantage		45.9		7.67		54.08		0.1		0.462		39.838

		SandL		Vantage		45.23		10.86		36.95		0.1		0.466		39.738

		SandL		Vantage		45.18		5.75		42.86		0.1		0.466		39.73

		SandL		Vantage		45.12		11.93		46.4		0.1		0.466		39.721

		SandL		Vantage		43.1		11.5		47.59		0.1		0.478		39.401

		SandL		Vantage		41.51		11.08		70.11		0.1		0.487		39.129

		SandL		Vantage		38.83		9.37		47.46		0.1		0.504		38.622

		SandL		Vantage		37.42		11.5		27.24		0.1		0.513		38.326

		SandL		Vantage		36.14		13.21		53.4		0.1		0.522		38.037

		SandL		Vantage		33.7		4.9		32.75		0.1		0.539		37.424

		SandL		Vantage		33.7		10.01		47.44		0.1		0.539		37.424

		SandL		Vantage		31.9		9.8		49.66		0.1		0.553		36.912

		SandL		Vantage		31.8		9.37		65.52		0.1		0.554		36.882

		SandL		Vantage		28.69		10.44		44.28		0.1		0.579		35.844

		SandL		Vantage		27.8		9.16		34.06		0.1		0.587		35.507

		SandL		Vantage		26.59		9.59		46.22		0.1		0.597		35.016

		SandL		Vantage		26.33		15.98		58.18		0.1		0.6		34.905

		SandL		Vantage		18		8.09		36.29		0.1		0.687		30.057

		SandL		Vantage		17.8		17.25		40.81		0.1		0.689		29.901

		SandL		Vantage		12.4		20.24		30.97		0.1		0.761		24.704

		SandL		Vantage		7.2		13.42		35.89		0.1		0.846		17.21

		SandL		Vantage		4.5		23.22		24.33		0.1		0.898		11.916

		SandL		Vantage		3.75		16.4		9.05		0.1		0.913		10.227

		SandL		Vantage		3.25		24.07		14.86		0.1		0.924		9.042

		SandL		Vantage		3.1		21.51		21.1		0.1		0.927		8.677

		SandL		Vantage		3.1		17.25		15.64		0.1		0.927		8.677

		SandL		Vantage		2.7		21.3		25.11		0.1		0.936		7.68

		SandL		Vantage		2		23.64		19.15		0.1		0.952		5.854

		SandL		Vantage		2		22.79		29.39		0.1		0.952		5.854
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		Soil		cv		Pi		Yield		Pf		Resistance		Yield PRED		Pf PRED

		SandL		Piper		173.19		2.08		133.18		1		0.086		135.93

		SandL		Piper		165		0.78		100.1		1		0.09		135.634

		SandL		Piper		128.13		2.08		152.51		1		0.113		138.536

		SandL		Piper		99.89		4.68		161.67		1		0.14		147.093

		SandL		Piper		97.67		11.18		151.17		1		0.143		148.067

		SandL		Piper		86.2		4.68		161.19		1		0.159		153.901

		SandL		Piper		85.8		2.08		103.47		1		0.16		154.13

		SandL		Piper		81.07		5.2		101.76		1		0.167		156.968

		SandL		Piper		77.95		13.52		226.62		1		0.173		158.975

		SandL		Piper		56.28		11.44		201.39		1		0.225		175.73

		SandL		Piper		55.18		9.62		181.08		1		0.228		176.686

		SandL		Piper		54.16		8.32		88.55		1		0.231		177.577

		SandL		Piper		51.85		11.7		267.61		1		0.239		179.607

		SandL		Piper		49.91		7.02		83.08		1		0.246		181.317

		SandL		Piper		48.5		5.2		235.82		1		0.252		182.557

		SandL		Piper		46.31		4.16		195.55		1		0.26		184.468

		SandL		Piper		45.9		5.72		109.29		1		0.262		184.823

		SandL		Piper		45.23		16.64		241.62		1		0.265		185.399

		SandL		Piper		45.18		3.38		149.67		1		0.265		185.442

		SandL		Piper		45.12		15.34		188.55		1		0.265		185.493

		SandL		Piper		43.1		13		237.42		1		0.274		187.198

		SandL		Piper		41.51		10.92		224.91		1		0.282		188.499

		SandL		Piper		38.83		14.82		129.46		1		0.296		190.572

		SandL		Piper		37.42		13.26		137.25		1		0.303		191.584

		SandL		Piper		36.14		7.28		267.77		1		0.311		192.442

		SandL		Piper		33.7		9.36		108.76		1		0.326		193.878

		SandL		Piper		33.7		21.84		177.08		1		0.326		193.878

		SandL		Piper		31.9		10.92		173.56		1		0.338		194.727

		SandL		Piper		31.8		10.14		153.01		1		0.339		194.768

		SandL		Piper		28.69		14.82		165.13		1		0.362		195.642

		SandL		Piper		27.8		17.68		173.12		1		0.37		195.725

		SandL		Piper		26.59		16.9		202.12		1		0.38		195.694

		SandL		Piper		26.33		11.7		162.09		1		0.382		195.664

		SandL		Piper		18		9.62		93.38		1		0.475		188.038

		SandL		Piper		17.8		12.22		146.87		1		0.478		187.633

		SandL		Piper		12.4		20.02		190.12		1		0.568		169.914

		SandL		Piper		7.2		18.46		150.28		1		0.694		132.602

		SandL		Piper		4.5		26		74.37		1		0.784		98.844

		SandL		Piper		3.75		26.52		86.21		1		0.813		86.801

		SandL		Piper		3.25		22.88		76.06		1		0.834		77.975

		SandL		Piper		3.1		28.08		137.39		1		0.84		75.192

		SandL		Piper		3.1		26.78		86.95		1		0.84		75.192

		SandL		Piper		2.7		22.88		98.2		1		0.858		67.448

		SandL		Piper		2		28.6		63.85		1		0.891		52.674

		SandL		Piper		2		29.12		63.9		1		0.891		52.674

		SandL		Fiona		173.19		3.28		132.96		0.4		0.185		112.548

		SandL		Fiona		165		2.46		126.78		0.4		0.193		112.243

		SandL		Fiona		128.13		1.03		89.91		0.4		0.235		113.838

		SandL		Fiona		99.89		5.33		95.13		0.4		0.283		119.059

		SandL		Fiona		97.67		6.56		99.43		0.4		0.288		119.632

		SandL		Fiona		86.2		5.74		94.09		0.4		0.314		122.949

		SandL		Fiona		85.8		4.92		134.3		0.4		0.315		123.075

		SandL		Fiona		81.07		3.28		66.99		0.4		0.327		124.602

		SandL		Fiona		77.95		8.2		86.99		0.4		0.336		125.647

		SandL		Fiona		56.28		8.82		85.25		0.4		0.412		132.875

		SandL		Fiona		55.18		6.97		93.97		0.4		0.417		133.181

		SandL		Fiona		54.16		5.95		107.93		0.4		0.421		133.452

		SandL		Fiona		51.85		6.77		140.25		0.4		0.432		134.015

		SandL		Fiona		49.91		5.33		60.99		0.4		0.441		134.422

		SandL		Fiona		48.5		7.38		181.8		0.4		0.448		134.673

		SandL		Fiona		46.31		7.79		111.65		0.4		0.46		134.976

		SandL		Fiona		45.9		7.59		99.86		0.4		0.462		135.019

		SandL		Fiona		45.23		9.84		148.71		0.4		0.466		135.08

		SandL		Fiona		45.18		6.15		112.39		0.4		0.466		135.084

		SandL		Fiona		45.12		5.54		64.51		0.4		0.466		135.089

		SandL		Fiona		43.1		11.07		124.44		0.4		0.478		135.186

		SandL		Fiona		41.51		8.61		92.62		0.4		0.487		135.165

		SandL		Fiona		38.83		6.97		169.06		0.4		0.504		134.904

		SandL		Fiona		37.42		9.43		144.32		0.4		0.513		134.633

		SandL		Fiona		36.14		5.33		64.31		0.4		0.522		134.297

		SandL		Fiona		33.7		9.23		132.35		0.4		0.539		133.382

		SandL		Fiona		33.7		8.2		111.72		0.4		0.539		133.382

		SandL		Fiona		31.9		8.2		176.88		0.4		0.553		132.443

		SandL		Fiona		31.8		15.79		145.68		0.4		0.554		132.384

		SandL		Fiona		28.69		14.35		77.07		0.4		0.579		130.095

		SandL		Fiona		27.8		12.3		84.08		0.4		0.587		129.267

		SandL		Fiona		26.59		10.05		165.7		0.4		0.597		128.001

		SandL		Fiona		26.33		9.23		99.09		0.4		0.6		127.706

		SandL		Fiona		18		6.97		51.76		0.4		0.687		112.809

		SandL		Fiona		17.8		12.1		102.57		0.4		0.689		112.288

		SandL		Fiona		12.4		20.71		100.87		0.4		0.761		94.086

		SandL		Fiona		7.2		15.17		65.96		0.4		0.846		66.318

		SandL		Fiona		4.5		23.17		86		0.4		0.898		46.17

		SandL		Fiona		3.75		18.04		68.43		0.4		0.913		39.683

		SandL		Fiona		3.25		25.63		93.19		0.4		0.924		35.117

		SandL		Fiona		3.1		27.06		70.62		0.4		0.927		33.708

		SandL		Fiona		3.1		15.38		73.56		0.4		0.927		33.708

		SandL		Fiona		2.7		21.53		45.65		0.4		0.936		29.859

		SandL		Fiona		2		22.96		40.36		0.4		0.952		22.788

		SandL		Fiona		2		15.99		35.72		0.4		0.952		22.788

		SandL		c1234		173.19		17.28		187		0.05		0.68		115.445

		SandL		c1234		165		14.9		158.42		0.05		0.69		115.374

		SandL		c1234		128.13		17.06		177.22		0.05		0.742		115.322

		SandL		c1234		99.89		15.34		136.52		0.05		0.787		114.764

		SandL		c1234		97.67		19.22		147.11		0.05		0.79		114.646

		SandL		c1234		86.2		19.87		113.14		0.05		0.81		113.699

		SandL		c1234		85.8		15.98		178.48		0.05		0.811		113.654

		SandL		c1234		81.07		9.94		74.9		0.05		0.819		113.035

		SandL		c1234		77.95		17.06		103.77		0.05		0.825		112.536

		SandL		c1234		56.28		18.79		155.53		0.05		0.867		105.979

		SandL		c1234		55.18		20.52		123.7		0.05		0.87		105.443

		SandL		c1234		54.16		20.95		149.66		0.05		0.872		104.923

		SandL		c1234		51.85		17.93		92.3		0.05		0.877		103.655

		SandL		c1234		49.91		19.66		125.31		0.05		0.881		102.489

		SandL		c1234		48.5		19.87		84.35		0.05		0.884		101.578

		SandL		c1234		46.31		19.87		100.09		0.05		0.888		100.051

		SandL		c1234		45.9		20.3		78.56		0.05		0.889		99.749

		SandL		c1234		45.23		19.22		84.66		0.05		0.891		99.244

		SandL		c1234		45.18		19.22		115.89		0.05		0.891		99.206

		SandL		c1234		45.12		11.02		69.89		0.05		0.891		99.16

		SandL		c1234		43.1		20.09		97.81		0.05		0.895		97.541

		SandL		c1234		41.51		19.44		69.4		0.05		0.899		96.167

		SandL		c1234		38.83		17.71		74.2		0.05		0.905		93.636

		SandL		c1234		37.42		16.63		80.23		0.05		0.908		92.187

		SandL		c1234		36.14		19.87		118.33		0.05		0.911		90.797

		SandL		c1234		33.7		12.31		38.03		0.05		0.916		87.935

		SandL		c1234		33.7		19.01		128.91		0.05		0.916		87.935

		SandL		c1234		31.9		17.5		66.46		0.05		0.92		85.634

		SandL		c1234		31.8		21.6		105.97		0.05		0.92		85.501

		SandL		c1234		28.69		22.68		71.15		0.05		0.928		81.087

		SandL		c1234		27.8		19.44		105.54		0.05		0.93		79.719

		SandL		c1234		26.59		17.28		45.11		0.05		0.933		77.777

		SandL		c1234		26.33		21.17		65.66		0.05		0.933		77.347

		SandL		c1234		18		10.15		29.65		0.05		0.953		60.913

		SandL		c1234		17.8		20.09		82.43		0.05		0.954		60.447

		SandL		c1234		12.4		20.95		64		0.05		0.967		46.363

		SandL		c1234		7.2		21.38		58.73		0.05		0.981		29.633

		SandL		c1234		4.5		21.17		38.6		0.05		0.988		19.493

		SandL		c1234		3.75		19.66		20.22		0.05		0.99		16.479

		SandL		c1234		3.25		19.66		62.6		0.05		0.991		14.42

		SandL		c1234		3.1		23.76		40.04		0.05		0.992		13.794

		SandL		c1234		3.1		20.95		29.21		0.05		0.992		13.794

		SandL		c1234		2.7		20.52		24.83		0.05		0.993		12.108

		SandL		c1234		2		19.44		24.72		0.05		0.995		9.091

		SandL		c1234		2		23.76		14.21		0.05		0.995		9.091

		SandL		Morag		173.19		3.54		134.38		0.65		0.148		135.752

		SandL		Morag		165		6.53		111.77		0.65		0.154		136.113

		SandL		Morag		128.13		2.99		141.57		0.65		0.19		141.806

		SandL		Morag		99.89		5.44		151.95		0.65		0.231		151.893

		SandL		Morag		97.67		7.34		113.23		0.65		0.235		152.935

		SandL		Morag		86.2		7.07		187.01		0.65		0.258		158.911

		SandL		Morag		85.8		1.09		75.94		0.65		0.259		159.136

		SandL		Morag		81.07		6.26		88.21		0.65		0.27		161.89

		SandL		Morag		77.95		9.52		132.7		0.65		0.278		163.786

		SandL		Morag		56.28		6.53		117.49		0.65		0.347		177.82

		SandL		Morag		55.18		9.79		158.3		0.65		0.352		178.506

		SandL		Morag		54.16		9.52		103.43		0.65		0.356		179.133

		SandL		Morag		51.85		11.15		65.8		0.65		0.366		180.504

		SandL		Morag		49.91		5.44		113.47		0.65		0.375		181.594

		SandL		Morag		48.5		13.87		140.11		0.65		0.382		182.341

		SandL		Morag		46.31		7.62		35.54		0.65		0.393		183.41

		SandL		Morag		45.9		9.25		202.38		0.65		0.395		183.596

		SandL		Morag		45.23		14.96		142.57		0.65		0.399		183.889

		SandL		Morag		45.18		4.35		106		0.65		0.399		183.91

		SandL		Morag		45.12		11.97		191.76		0.65		0.399		183.936

		SandL		Morag		43.1		8.16		218.36		0.65		0.41		184.724

		SandL		Morag		41.51		8.98		93.69		0.65		0.419		185.235

		SandL		Morag		38.83		14.69		196.27		0.65		0.436		185.834

		SandL		Morag		37.42		5.98		144.04		0.65		0.445		185.991

		SandL		Morag		36.14		7.07		152.22		0.65		0.453		186.025

		SandL		Morag		33.7		6.26		244.36		0.65		0.471		185.752

		SandL		Morag		33.7		13.6		163.67		0.65		0.471		185.752

		SandL		Morag		31.9		10.61		226.87		0.65		0.484		185.219

		SandL		Morag		31.8		6.8		220.03		0.65		0.485		185.18

		SandL		Morag		28.69		17.41		218.52		0.65		0.511		183.404

		SandL		Morag		27.8		11.7		186.21		0.65		0.519		182.669

		SandL		Morag		26.59		12.24		125.75		0.65		0.53		181.483

		SandL		Morag		26.33		17.68		20.18		0.65		0.532		181.198

		SandL		Morag		18		14.96		115.55		0.65		0.625		164.487

		SandL		Morag		17.8		19.31		234.4		0.65		0.627		163.852

		SandL		Morag		12.4		18.22		130.71		0.65		0.707		140.497

		SandL		Morag		7.2		13.06		90.94		0.65		0.806		101.85

		SandL		Morag		4.5		21.49		38.16		0.65		0.869		72.166

		SandL		Morag		3.75		22.58		107.33		0.65		0.889		62.361

		SandL		Morag		3.25		25.02		82.78		0.65		0.902		55.39

		SandL		Morag		3.1		19.31		137.24		0.65		0.906		53.227

		SandL		Morag		3.1		33.18		77.36		0.65		0.906		53.227

		SandL		Morag		2.7		32.91		70.57		0.65		0.917		47.292

		SandL		Morag		2		25.02		34.48		0.65		0.937		36.293

		SandL		Morag		2		26.11		62.31		0.65		0.937		36.293

		SandL		c1123		173.19		1.47		106.21		0.15		0.313		79.315

		SandL		c1123		165		1.89		125.2		0.15		0.323		78.358

		SandL		c1123		128.13		2.31		123.89		0.15		0.381		75.517

		SandL		c1123		99.89		4.2		101.94		0.15		0.441		75.027

		SandL		c1123		97.67		7.98		113.52		0.15		0.447		75.041

		SandL		c1123		86.2		4.2		73.24		0.15		0.478		75.171

		SandL		c1123		85.8		1.05		47.95		0.15		0.479		75.176

		SandL		c1123		81.07		2.1		78.9		0.15		0.493		75.235

		SandL		c1123		77.95		8.61		146.15		0.15		0.503		75.264

		SandL		c1123		56.28		5.67		93.51		0.15		0.584		74.582

		SandL		c1123		55.18		8.82		135.6		0.15		0.588		74.465

		SandL		c1123		54.16		5.46		61.64		0.15		0.593		74.345

		SandL		c1123		51.85		9.66		64.53		0.15		0.603		74.028

		SandL		c1123		49.91		4.2		119.28		0.15		0.612		73.706

		SandL		c1123		48.5		10.29		41.1		0.15		0.619		73.436

		SandL		c1123		46.31		6.51		78.27		0.15		0.63		72.952

		SandL		c1123		45.9		6.72		93.39		0.15		0.632		72.852

		SandL		c1123		45.23		8.19		82.96		0.15		0.636		72.681

		SandL		c1123		45.18		4.83		97.28		0.15		0.636		72.668

		SandL		c1123		45.12		5.88		83.04		0.15		0.636		72.652

		SandL		c1123		43.1		8.19		72.04		0.15		0.647		72.075

		SandL		c1123		41.51		9.03		103.64		0.15		0.655		71.556

		SandL		c1123		38.83		7.35		94.51		0.15		0.67		70.535

		SandL		c1123		37.42		5.04		97.34		0.15		0.678		69.916

		SandL		c1123		36.14		5.46		70.99		0.15		0.686		69.298

		SandL		c1123		33.7		8.19		59.76		0.15		0.701		67.963

		SandL		c1123		33.7		5.88		87.63		0.15		0.701		67.963

		SandL		c1123		31.9		7.35		89.1		0.15		0.712		66.829

		SandL		c1123		31.8		6.3		101.14		0.15		0.713		66.762

		SandL		c1123		28.69		10.08		82.98		0.15		0.733		64.445

		SandL		c1123		27.8		11.55		102.79		0.15		0.739		63.692

		SandL		c1123		26.59		10.5		99.56		0.15		0.748		62.598

		SandL		c1123		26.33		16.17		65.31		0.15		0.75		62.351

		SandL		c1123		18		4.62		23.35		0.15		0.814		51.934

		SandL		c1123		17.8		12.6		114.35		0.15		0.816		51.613

		SandL		c1123		12.4		9.03		34.44		0.15		0.864		41.284

		SandL		c1123		7.2		13.65		44.21		0.15		0.916		27.603

		SandL		c1123		4.5		23.73		46.24		0.15		0.946		18.624

		SandL		c1123		3.75		18.48		26.06		0.15		0.955		15.86

		SandL		c1123		3.25		20.16		40.95		0.15		0.96		13.947

		SandL		c1123		3.1		19.11		61.28		0.15		0.962		13.362

		SandL		c1123		3.1		17.43		48.28		0.15		0.962		13.362

		SandL		c1123		2.7		23.52		70.66		0.15		0.967		11.775

		SandL		c1123		2		19.74		40.5		0.15		0.975		8.904

		SandL		c1123		2		25.2		34.4		0.15		0.975		8.904

		SandL		Vantage		173.19		10.65		86.85		0.1		0.313		65.314

		SandL		Vantage		165		3.83		79.13		0.1		0.323		63.907

		SandL		Vantage		128.13		5.75		105.31		0.1		0.381		58.711

		SandL		Vantage		99.89		8.09		49.76		0.1		0.441		56.055

		SandL		Vantage		97.67		11.93		37.63		0.1		0.447		55.889

		SandL		Vantage		86.2		6.82		113.53		0.1		0.478		55.096

		SandL		Vantage		85.8		4.26		78.41		0.1		0.479		55.069

		SandL		Vantage		81.07		5.11		44.45		0.1		0.493		54.757

		SandL		Vantage		77.95		8.09		50.09		0.1		0.503		54.549

		SandL		Vantage		56.28		7.24		43.33		0.1		0.584		52.602

		SandL		Vantage		55.18		7.03		49.59		0.1		0.588		52.452

		SandL		Vantage		54.16		10.44		40.95		0.1		0.593		52.307

		SandL		Vantage		51.85		10.65		59.09		0.1		0.603		51.948

		SandL		Vantage		49.91		7.46		69.3		0.1		0.612		51.611

		SandL		Vantage		48.5		11.29		58.66		0.1		0.619		51.344

		SandL		Vantage		46.31		7.46		23.78		0.1		0.63		50.887

		SandL		Vantage		45.9		7.67		54.08		0.1		0.632		50.795

		SandL		Vantage		45.23		10.86		36.95		0.1		0.636		50.64

		SandL		Vantage		45.18		5.75		42.86		0.1		0.636		50.629

		SandL		Vantage		45.12		11.93		46.4		0.1		0.636		50.615

		SandL		Vantage		43.1		11.5		47.59		0.1		0.647		50.109

		SandL		Vantage		41.51		11.08		70.11		0.1		0.655		49.669

		SandL		Vantage		38.83		9.37		47.46		0.1		0.67		48.833

		SandL		Vantage		37.42		11.5		27.24		0.1		0.678		48.339

		SandL		Vantage		36.14		13.21		53.4		0.1		0.686		47.855

		SandL		Vantage		33.7		4.9		32.75		0.1		0.701		46.829

		SandL		Vantage		33.7		10.01		47.44		0.1		0.701		46.829

		SandL		Vantage		31.9		9.8		49.66		0.1		0.712		45.975

		SandL		Vantage		31.8		9.37		65.52		0.1		0.713		45.924

		SandL		Vantage		28.69		10.44		44.28		0.1		0.733		44.214

		SandL		Vantage		27.8		9.16		34.06		0.1		0.739		43.666

		SandL		Vantage		26.59		9.59		46.22		0.1		0.748		42.874

		SandL		Vantage		26.33		15.98		58.18		0.1		0.75		42.696

		SandL		Vantage		18		8.09		36.29		0.1		0.814		35.345

		SandL		Vantage		17.8		17.25		40.81		0.1		0.816		35.122

		SandL		Vantage		12.4		20.24		30.97		0.1		0.864		27.996

		SandL		Vantage		7.2		13.42		35.89		0.1		0.916		18.663

		SandL		Vantage		4.5		23.22		24.33		0.1		0.946		12.574

		SandL		Vantage		3.75		16.4		9.05		0.1		0.955		10.704

		SandL		Vantage		3.25		24.07		14.86		0.1		0.96		9.411

		SandL		Vantage		3.1		21.51		21.1		0.1		0.962		9.015

		SandL		Vantage		3.1		17.25		15.64		0.1		0.962		9.015

		SandL		Vantage		2.7		21.3		25.11		0.1		0.967		7.943

		SandL		Vantage		2		23.64		19.15		0.1		0.975		6.004

		SandL		Vantage		2		22.79		29.39		0.1		0.975		6.004



This is the  same data set as Input 3 but the tolerances are different
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		M		a

		588		36.97		Maris Piper

		350		26.23		Fiona

		112.35		12.08		cl12243

		471.2		33.96		Morag

		281.2		18.27		cl11233

		106.3		8.64		Vantage

		1468		58.6

		336.6		11

		393.1		13.68

		139.6		9.64

		921		33.18

		527.4		26.43

		362.6		25.7

		433		4.534

		491		18.65

		370.2		7.72

		260.8		10.35

		277.5		3.691



Parameter values from Genstat - hatch3.gen



		



a



the previous relationship between the two parameters was based on the gradient being 0.03808

a
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		45.9		45.9		45.9

		46.31		46.31		46.31

		48.5		48.5		48.5

		49.91		49.91		49.91

		51.85		51.85		51.85

		54.16		54.16		54.16

		55.18		55.18		55.18

		56.28		56.28		56.28

		77.95		77.95		77.95

		81.07		81.07		81.07

		85.8		85.8		85.8

		86.2		86.2		86.2

		97.67		97.67		97.67

		99.89		99.89		99.89

		128.13		128.13		128.13

		165		165		165

		173.19		173.19		173.19



Fitted

Existing Model

Pf

Delphi Pred

Genstat Pred

Pi (eggs/g soil)

Pf (eggs/g soil)

Fiona

40.36

34.316

40.2

35.72

34.316

40.2

45.65

43.95

51.4

70.62

49.002

57.3

73.56

49.002

57.3

93.19

50.818

59.3

68.43

56.579

66

86

64.444

74.9

65.96

86.535

99.2

100.87

111.122

123.3

102.57

123.042

131.6

51.76

123.321

131.8

99.09

128.983

130.6

165.7

129.026

130.4

84.08

129.157

129.6

77.07

129.184

128.9

145.68

128.909

126.4

176.88

128.892

126.3

132.35

128.514

124.7

111.72

128.514

124.7

64.31

127.821

122.4

144.32

127.391

121.3

169.06

126.877

119.9

92.62

125.805

117.5

124.44

125.125

116

64.51

124.231

114.3

112.39

124.204

114.2

148.71

124.182

114.2

99.86

123.879

113.6

111.65

123.693

113.2

181.8

122.688

111.4

60.99

122.036

110.2

140.25

121.139

108.7

107.93

120.078

107

93.97

119.614

106.2

85.25

119.118

105.4

86.99

110.819

94

66.99

109.906

92.9

134.3

108.662

91.5

94.09

108.565

91.4

99.43

106.267

88.9

95.13

105.929

88.6

89.91

104.254

87.5

126.78

107.76

92

132.96

109.191

93.6



Genstat Pred

		Cultivar		Pi		Pf		Genstat Pred

		Piper		2		63.85		57.2

		Piper		2		63.9		57.2

		Piper		2.7		98.2		73.4

		Piper		3.1		137.39		81.9

		Piper		3.1		86.95		81.9

		Piper		3.25		76.06		84.9

		Piper		3.75		86.21		94.6

		Piper		4.5		74.37		107.8

		Piper		7.2		150.28		144.5

		Piper		12.4		190.12		183.2

		Piper		17.8		146.87		198.8

		Piper		18		93.38		199.1

		Piper		26.33		162.09		200.9

		Piper		26.59		202.12		200.7

		Piper		27.8		173.12		199.9

		Piper		28.69		165.13		199.1

		Piper		31.8		153.01		196

		Piper		31.9		173.56		195.9

		Piper		33.7		108.76		193.8

		Piper		33.7		177.08		193.8

		Piper		36.14		267.77		190.8

		Piper		37.42		137.25		189.1

		Piper		38.83		129.46		187.2

		Piper		41.51		224.91		183.6

		Piper		43.1		237.42		181.5

		Piper		45.12		188.55		178.7

		Piper		45.18		149.67		178.6

		Piper		45.23		241.62		178.6

		Piper		45.9		109.29		177.7

		Piper		46.31		195.55		177.1

		Piper		48.5		235.82		174.2

		Piper		49.91		83.08		172.4

		Piper		51.85		267.61		169.9

		Piper		54.16		88.55		167

		Piper		55.18		181.08		165.8

		Piper		56.28		201.39		164.5

		High		77.95		226.62		143.2

		High		81.07		101.76		140.9

		High		85.8		103.47		137.6

		High		86.2		161.19		137.4

		High		97.67		151.17		131

		High		99.89		161.67		129.9

		High		128.13		152.51		121.4

		High		165		100.1		119.4

		High		173.19		133.18		119.9

		Fiona		2		40.36		40.2

		Fiona		2		35.72		40.2

		Fiona		2.7		45.65		51.4

		Fiona		3.1		70.62		57.3

		Fiona		3.1		73.56		57.3

		Fiona		3.25		93.19		59.3

		Fiona		3.75		68.43		66

		Fiona		4.5		86		74.9

		Fiona		7.2		65.96		99.2

		Fiona		12.4		100.87		123.3

		Fiona		17.8		102.57		131.6

		Fiona		18		51.76		131.8

		Fiona		26.33		99.09		130.6

		Fiona		26.59		165.7		130.4

		Fiona		27.8		84.08		129.6

		Fiona		28.69		77.07		128.9

		Fiona		31.8		145.68		126.4

		Fiona		31.9		176.88		126.3

		Fiona		33.7		132.35		124.7

		Fiona		33.7		111.72		124.7

		Fiona		36.14		64.31		122.4

		Fiona		37.42		144.32		121.3

		Fiona		38.83		169.06		119.9

		Fiona		41.51		92.62		117.5

		Fiona		43.1		124.44		116

		Fiona		45.12		64.51		114.3

		Fiona		45.18		112.39		114.2

		Fiona		45.23		148.71		114.2

		Fiona		45.9		99.86		113.6

		Fiona		46.31		111.65		113.2

		Fiona		48.5		181.8		111.4

		Fiona		49.91		60.99		110.2

		Fiona		51.85		140.25		108.7

		Fiona		54.16		107.93		107

		Fiona		55.18		93.97		106.2

		Fiona		56.28		85.25		105.4

		High		77.95		86.99		94

		High		81.07		66.99		92.9

		High		85.8		134.3		91.5

		High		86.2		94.09		91.4

		High		97.67		99.43		88.9

		High		99.89		95.13		88.6

		High		128.13		89.91		87.5

		High		165		126.78		92

		High		173.19		132.96		93.6

		cl122		2		24.72		19.83

		cl122		2		14.21		19.83

		cl122		2.7		24.83		25.89

		cl122		3.1		40.04		29.17

		cl122		3.1		29.21		29.17

		cl122		3.25		62.6		30.37

		cl122		3.75		20.22		34.23

		cl122		4.5		38.6		39.66

		cl122		7.2		58.73		56.19

		cl122		12.4		64		77.78

		cl122		17.8		82.43		90.91

		cl122		18		29.65		91.27

		cl122		26.33		65.66		101.18

		cl122		26.59		45.11		101.37

		cl122		27.8		105.54		102.18

		cl122		28.69		71.15		102.71

		cl122		31.8		105.97		104.2

		cl122		31.9		66.46		104.24

		cl122		33.7		38.03		104.88

		cl122		33.7		128.91		104.88

		cl122		36.14		118.33		105.54

		cl122		37.42		80.23		105.81

		cl122		38.83		74.2		106.06

		cl122		41.51		69.4		106.42

		cl122		43.1		97.81		106.57

		cl122		45.12		69.89		106.7

		cl122		45.18		115.89		106.7

		cl122		45.23		84.66		106.71

		cl122		45.9		78.56		106.74

		cl122		46.31		100.09		106.76

		cl122		48.5		84.35		106.82

		cl122		49.91		125.31		106.84

		cl122		51.85		92.3		106.84

		cl122		54.16		149.66		106.82

		cl122		55.18		123.7		106.8

		cl122		56.28		155.53		106.77

		High		77.95		103.77		105.9

		High		81.07		74.9		105.77

		High		85.8		178.48		105.58

		High		86.2		113.14		105.57

		High		97.67		147.11		105.18

		High		99.89		136.52		105.12

		High		128.13		177.22		104.68

		High		165		158.42		105.06

		High		173.19		187		105.27

		Morag		2		34.48		52.2

		Morag		2		62.31		52.2

		Morag		2.7		70.57		66.7

		Morag		3.1		137.24		74.3

		Morag		3.1		77.36		74.3

		Morag		3.25		82.78		77

		Morag		3.75		107.33		85.7

		Morag		4.5		38.16		97.3

		Morag		7.2		90.94		129.2

		Morag		12.4		130.71		161.3

		Morag		17.8		234.4		172.7

		Morag		18		115.55		172.9

		Morag		26.33		20.18		171.6

		Morag		26.59		125.75		171.4

		Morag		27.8		186.21		170.4

		Morag		28.69		218.52		169.5

		Morag		31.8		220.03		166.1

		Morag		31.9		226.87		166

		Morag		33.7		244.36		163.9

		Morag		33.7		163.67		163.9

		Morag		36.14		152.22		160.8

		Morag		37.42		144.04		159.2

		Morag		38.83		196.27		157.4

		Morag		41.51		93.69		154.1

		Morag		43.1		218.36		152.1

		Morag		45.12		191.76		149.6

		Morag		45.18		106		149.5

		Morag		45.23		142.57		149.4

		Morag		45.9		202.38		148.6

		Morag		46.31		35.54		148.1

		Morag		48.5		140.11		145.5

		Morag		49.91		113.47		143.9

		Morag		51.85		65.8		141.7

		Morag		54.16		103.43		139.2

		Morag		55.18		158.3		138.2

		Morag		56.28		117.49		137

		High		77.95		132.7		119.7

		High		81.07		88.21		117.9

		High		85.8		75.95		115.4

		High		86.2		187.01		115.2

		High		97.67		113.23		110.6

		High		99.89		151.95		109.9

		High		128.13		141.57		104.9

		High		165		111.77		106

		High		173.19		134.38		107

		cl11233		2		40.5		28.35

		cl11233		2		34.4		28.35

		cl11233		2.7		70.66		36.35

		cl11233		3.1		61.28		40.55

		cl11233		3.1		48.28		40.55

		cl11233		3.25		40.95		42.06

		cl11233		3.75		26.06		46.84

		cl11233		4.5		46.24		53.35

		cl11233		7.2		44.21		71.45

		cl11233		12.4		34.44		90.55

		cl11233		17.8		114.35		98.4

		cl11233		18		23.35		98.55

		cl11233		26.33		65.31		99.96

		cl11233		26.59		99.56		99.9

		cl11233		27.8		102.79		99.57

		cl11233		28.69		82.98		99.28

		cl11233		31.8		101.14		98.04

		cl11233		31.9		89.1		98

		cl11233		33.7		59.76		97.16

		cl11233		33.7		87.63		97.16

		cl11233		36.14		70.99		95.92

		cl11233		37.42		97.34		95.25

		cl11233		38.83		94.51		94.5

		cl11233		41.51		103.64		93.05

		cl11233		43.1		72.04		92.19

		cl11233		45.12		83.04		91.12

		cl11233		45.18		97.28		91.09

		cl11233		45.23		82.96		91.06

		cl11233		45.9		93.39		90.71

		cl11233		46.31		78.27		90.5

		cl11233		48.5		41.1		89.37

		cl11233		49.91		119.28		88.67

		cl11233		51.85		64.53		87.73

		cl11233		54.16		61.64		86.66

		cl11233		55.18		135.6		86.2

		cl11233		56.28		93.51		85.72

		High		77.95		146.15		78.85

		High		81.07		78.9		78.25

		High		85.8		47.95		77.51

		High		86.2		73.24		77.45

		High		97.67		113.52		76.41

		High		99.89		101.94		76.32

		High		128.13		123.89		77.61

		High		165		125.2		84.12

		High		173.19		106.21		86.08

		Vantage		2		19.15		13.78

		Vantage		2		29.39		13.78

		Vantage		2.7		25.11		17.77

		Vantage		3.1		21.1		19.88

		Vantage		3.1		15.64		19.88

		Vantage		3.25		14.86		20.65

		Vantage		3.75		9.05		23.08

		Vantage		4.5		24.33		26.43

		Vantage		7.2		35.89		35.99

		Vantage		12.4		30.97		46.66

		Vantage		17.8		40.81		51.56

		Vantage		18		36.29		51.67

		Vantage		26.33		58.18		53.46

		Vantage		26.59		46.22		53.46

		Vantage		27.8		34.06		53.42

		Vantage		28.69		44.28		53.38

		Vantage		31.8		65.52		53.08

		Vantage		31.9		49.66		53.06

		Vantage		33.7		32.75		52.82

		Vantage		33.7		47.44		52.82

		Vantage		36.14		53.4		52.44

		Vantage		37.42		27.24		52.23

		Vantage		38.83		47.46		51.99

		Vantage		41.51		70.11		51.53

		Vantage		43.1		47.59		51.26

		Vantage		45.12		46.4		50.93

		Vantage		45.18		42.86		50.92

		Vantage		45.23		36.95		50.91

		Vantage		45.9		54.08		50.8

		Vantage		46.31		23.78		50.73

		Vantage		48.5		58.66		50.4

		Vantage		49.91		69.3		50.19

		Vantage		51.85		59.09		49.92

		Vantage		54.16		40.95		49.63

		Vantage		55.18		49.59		49.52

		Vantage		56.28		43.33		49.4

		High		77.95		50.09		48.51

		High		81.07		44.45		48.6

		High		85.8		78.41		48.83

		High		86.2		113.53		48.86

		High		97.67		37.63		49.85

		High		99.89		49.76		50.11

		High		128.13		105.31		54.73

		High		165		79.13		63.59

		High		173.19		86.85		65.86





Hi&Lo

		Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674

		Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038

		Piper		77.95		226.62		158.975

		Piper		81.07		101.76		156.968

		Piper		85.8		103.47		154.13

		Piper		86.2		161.19		153.901

		Piper		97.67		151.17		148.067

		Piper		99.89		161.67		147.093

		Piper		128.13		152.51		138.536

		Piper		165		100.1		135.634

		Piper		173.19		133.18		135.93

		Fiona		2		40.36		34.316

		Fiona		2		35.72		34.316

		Fiona		2.7		45.65		43.95

		Fiona		3.1		70.62		49.002

		Fiona		3.1		73.56		49.002

		Fiona		3.25		93.19		50.818

		Fiona		3.75		68.43		56.579

		Fiona		4.5		86		64.444

		Fiona		7.2		65.96		86.535

		Fiona		12.4		100.87		111.122

		Fiona		17.8		102.57		123.042

		Fiona		18		51.76		123.321

		Fiona		77.95		86.99		110.819

		Fiona		81.07		66.99		109.906

		Fiona		85.8		134.3		108.662

		Fiona		86.2		94.09		108.565

		Fiona		97.67		99.43		106.267

		Fiona		99.89		95.13		105.929

		Fiona		128.13		89.91		104.254

		Fiona		165		126.78		107.76

		Fiona		173.19		132.96		109.191

		cl122		2		24.72		9.992

		cl122		2		14.21		9.992

		cl122		2.7		24.83		13.313

		cl122		3.1		40.04		15.171

		cl122		3.1		29.21		15.171

		cl122		3.25		62.6		15.86

		cl122		3.75		20.22		18.13

		cl122		4.5		38.6		21.454

		cl122		7.2		58.73		32.661

		cl122		12.4		64		51.234

		cl122		17.8		82.43		66.967

		cl122		18		29.65		67.489

		cl122		77.95		103.77		126.982

		cl122		81.07		74.9		127.613

		cl122		85.8		178.48		128.405

		cl122		86.2		113.14		128.464

		cl122		97.67		147.11		129.722

		cl122		99.89		136.52		129.886

		cl122		128.13		177.22		130.725

		cl122		165		158.42		130.64

		cl122		173.19		187		130.633

		Morag		2		34.48		30.742

		Morag		2		62.31		30.742

		Morag		2.7		70.57		40.062

		Morag		3.1		137.24		45.09

		Morag		3.1		77.36		45.09

		Morag		3.25		82.78		46.923

		Morag		3.75		107.33		52.831

		Morag		4.5		38.16		61.143

		Morag		7.2		90.94		86.315

		Morag		12.4		130.71		119.139

		Morag		17.8		234.4		139.045

		Morag		18		115.55		139.587

		Morag		77.95		132.7		141.314

		Morag		81.07		88.21		139.854

		Morag		85.8		75.95		137.746

		Morag		86.2		187.01		137.574

		Morag		97.67		113.23		133.073

		Morag		99.89		151.95		132.301

		Morag		128.13		141.57		125.218

		Morag		165		111.77		122.434

		Morag		173.19		134.38		122.598

		cl11233		2		40.5		26.448

		cl11233		2		34.4		26.448

		cl11233		2.7		70.66		33.88

		cl11233		3.1		61.28		37.778

		cl11233		3.1		48.28		37.778

		cl11233		3.25		40.95		39.179

		cl11233		3.75		26.06		43.627

		cl11233		4.5		46.24		49.702

		cl11233		7.2		44.21		66.792

		cl11233		12.4		34.44		85.925

		cl11233		17.8		114.35		95.359

		cl11233		18		23.35		95.584

		cl11233		77.95		146.15		90.181

		cl11233		81.07		78.9		89.736

		cl11233		85.8		47.95		89.176

		cl11233		86.2		73.24		89.135

		cl11233		97.67		113.52		88.353

		cl11233		99.89		101.94		88.288

		cl11233		128.13		123.89		89.562

		cl11233		165		125.2		95.814

		cl11233		173.19		106.21		97.732

		Vantage		2		19.15		8.539

		Vantage		2		29.39		8.539

		Vantage		2.7		25.11		11.139

		Vantage		3.1		21.1		12.545

		Vantage		3.1		15.64		12.545

		Vantage		3.25		14.86		13.058

		Vantage		3.75		9.05		14.713

		Vantage		4.5		24.33		17.048

		Vantage		7.2		35.89		24.176

		Vantage		12.4		30.97		33.704

		Vantage		17.8		40.81		39.816

		Vantage		18		36.29		39.99

		Vantage		77.95		50.09		51.426

		Vantage		81.07		44.45		51.711

		Vantage		85.8		78.41		52.186

		Vantage		86.2		113.53		52.229

		Vantage		97.67		37.63		53.623

		Vantage		99.89		49.76		53.93

		Vantage		128.13		105.31		58.867

		Vantage		165		79.13		67.719

		Vantage		173.19		86.85		69.983





Delphi Pred

		Cultivar		Pi		Pf		Delphi Pred		Genstat Pred						Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674		57.2						Piper		2		63.85		52.674

		Piper		2		63.9		52.674		57.2						Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448		73.4						Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192		81.9						Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192		81.9						Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975		84.9						Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801		94.6						Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844		107.8						Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602		144.5						Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914		183.2						Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633		198.8						Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038		199.1						Piper		18		93.38		188.038

		Piper		26.33		162.09		195.664		200.9						Piper		77.95		226.62		158.975

		Piper		26.59		202.12		195.694		200.7						Piper		81.07		101.76		156.968

		Piper		27.8		173.12		195.725		199.9						Piper		85.8		103.47		154.13

		Piper		28.69		165.13		195.642		199.1						Piper		86.2		161.19		153.901

		Piper		31.8		153.01		194.768		196						Piper		97.67		151.17		148.067

		Piper		31.9		173.56		194.727		195.9						Piper		99.89		161.67		147.093

		Piper		33.7		108.76		193.878		193.8						Piper		128.13		152.51		138.536

		Piper		33.7		177.08		193.878		193.8						Piper		165		100.1		135.634

		Piper		36.14		267.77		192.442		190.8						Piper		173.19		133.18		135.93

		Piper		37.42		137.25		191.584		189.1						Fiona		2		40.36		34.316

		Piper		38.83		129.46		190.572		187.2						Fiona		2		35.72		34.316

		Piper		41.51		224.91		188.499		183.6						Fiona		2.7		45.65		43.95

		Piper		43.1		237.42		187.198		181.5						Fiona		3.1		70.62		49.002

		Piper		45.12		188.55		185.493		178.7						Fiona		3.1		73.56		49.002

		Piper		45.18		149.67		185.442		178.6						Fiona		3.25		93.19		50.818

		Piper		45.23		241.62		185.399		178.6						Fiona		3.75		68.43		56.579

		Piper		45.9		109.29		184.823		177.7						Fiona		4.5		86		64.444

		Piper		46.31		195.55		184.468		177.1						Fiona		7.2		65.96		86.535

		Piper		48.5		235.82		182.557		174.2						Fiona		12.4		100.87		111.122

		Piper		49.91		83.08		181.317		172.4						Fiona		17.8		102.57		123.042

		Piper		51.85		267.61		179.607		169.9						Fiona		18		51.76		123.321

		Piper		54.16		88.55		177.577		167						Fiona		77.95		86.99		110.819

		Piper		55.18		181.08		176.686		165.8						Fiona		81.07		66.99		109.906

		Piper		56.28		201.39		175.73		164.5						Fiona		85.8		134.3		108.662

		Piper		77.95		226.62		158.975		143.2						Fiona		86.2		94.09		108.565

		Piper		81.07		101.76		156.968		140.9						Fiona		97.67		99.43		106.267

		Piper		85.8		103.47		154.13		137.6						Fiona		99.89		95.13		105.929

		Piper		86.2		161.19		153.901		137.4						Fiona		128.13		89.91		104.254

		Piper		97.67		151.17		148.067		131						Fiona		165		126.78		107.76

		Piper		99.89		161.67		147.093		129.9						Fiona		173.19		132.96		109.191

		Piper		128.13		152.51		138.536		121.4						cl122		2		24.72		9.992

		Piper		165		100.1		135.634		119.4						cl122		2		14.21		9.992

		Piper		173.19		133.18		135.93		119.9						cl122		2.7		24.83		13.313

		Fiona		2		40.36		34.316		40.2						cl122		3.1		40.04		15.171

		Fiona		2		35.72		34.316		40.2						cl122		3.1		29.21		15.171

		Fiona		2.7		45.65		43.95		51.4						cl122		3.25		62.6		15.86

		Fiona		3.1		70.62		49.002		57.3						cl122		3.75		20.22		18.13

		Fiona		3.1		73.56		49.002		57.3						cl122		4.5		38.6		21.454

		Fiona		3.25		93.19		50.818		59.3						cl122		7.2		58.73		32.661

		Fiona		3.75		68.43		56.579		66						cl122		12.4		64		51.234

		Fiona		4.5		86		64.444		74.9						cl122		17.8		82.43		66.967

		Fiona		7.2		65.96		86.535		99.2						cl122		18		29.65		67.489

		Fiona		12.4		100.87		111.122		123.3						cl122		77.95		103.77		126.982

		Fiona		17.8		102.57		123.042		131.6						cl122		81.07		74.9		127.613

		Fiona		18		51.76		123.321		131.8						cl122		85.8		178.48		128.405

		Fiona		26.33		99.09		128.983		130.6						cl122		86.2		113.14		128.464

		Fiona		26.59		165.7		129.026		130.4						cl122		97.67		147.11		129.722

		Fiona		27.8		84.08		129.157		129.6						cl122		99.89		136.52		129.886

		Fiona		28.69		77.07		129.184		128.9						cl122		128.13		177.22		130.725

		Fiona		31.8		145.68		128.909		126.4						cl122		165		158.42		130.64

		Fiona		31.9		176.88		128.892		126.3						cl122		173.19		187		130.633

		Fiona		33.7		132.35		128.514		124.7						Morag		2		34.48		30.742

		Fiona		33.7		111.72		128.514		124.7						Morag		2		62.31		30.742

		Fiona		36.14		64.31		127.821		122.4						Morag		2.7		70.57		40.062

		Fiona		37.42		144.32		127.391		121.3						Morag		3.1		137.24		45.09

		Fiona		38.83		169.06		126.877		119.9						Morag		3.1		77.36		45.09

		Fiona		41.51		92.62		125.805		117.5						Morag		3.25		82.78		46.923

		Fiona		43.1		124.44		125.125		116						Morag		3.75		107.33		52.831

		Fiona		45.12		64.51		124.231		114.3						Morag		4.5		38.16		61.143

		Fiona		45.18		112.39		124.204		114.2						Morag		7.2		90.94		86.315

		Fiona		45.23		148.71		124.182		114.2						Morag		12.4		130.71		119.139

		Fiona		45.9		99.86		123.879		113.6						Morag		17.8		234.4		139.045

		Fiona		46.31		111.65		123.693		113.2						Morag		18		115.55		139.587

		Fiona		48.5		181.8		122.688		111.4						Morag		77.95		132.7		141.314

		Fiona		49.91		60.99		122.036		110.2						Morag		81.07		88.21		139.854

		Fiona		51.85		140.25		121.139		108.7						Morag		85.8		75.95		137.746

		Fiona		54.16		107.93		120.078		107						Morag		86.2		187.01		137.574

		Fiona		55.18		93.97		119.614		106.2						Morag		97.67		113.23		133.073

		Fiona		56.28		85.25		119.118		105.4						Morag		99.89		151.95		132.301

		Fiona		77.95		86.99		110.819		94						Morag		128.13		141.57		125.218

		Fiona		81.07		66.99		109.906		92.9						Morag		165		111.77		122.434

		Fiona		85.8		134.3		108.662		91.5						Morag		173.19		134.38		122.598

		Fiona		86.2		94.09		108.565		91.4						cl11233		2		40.5		26.448

		Fiona		97.67		99.43		106.267		88.9						cl11233		2		34.4		26.448

		Fiona		99.89		95.13		105.929		88.6						cl11233		2.7		70.66		33.88

		Fiona		128.13		89.91		104.254		87.5						cl11233		3.1		61.28		37.778

		Fiona		165		126.78		107.76		92						cl11233		3.1		48.28		37.778

		Fiona		173.19		132.96		109.191		93.6						cl11233		3.25		40.95		39.179

		cl122		2		24.72		9.992		19.83						cl11233		3.75		26.06		43.627

		cl122		2		14.21		9.992		19.83						cl11233		4.5		46.24		49.702

		cl122		2.7		24.83		13.313		25.89						cl11233		7.2		44.21		66.792

		cl122		3.1		40.04		15.171		29.17						cl11233		12.4		34.44		85.925

		cl122		3.1		29.21		15.171		29.17						cl11233		17.8		114.35		95.359

		cl122		3.25		62.6		15.86		30.37						cl11233		18		23.35		95.584

		cl122		3.75		20.22		18.13		34.23						cl11233		77.95		146.15		90.181

		cl122		4.5		38.6		21.454		39.66						cl11233		81.07		78.9		89.736

		cl122		7.2		58.73		32.661		56.19						cl11233		85.8		47.95		89.176

		cl122		12.4		64		51.234		77.78						cl11233		86.2		73.24		89.135

		cl122		17.8		82.43		66.967		90.91						cl11233		97.67		113.52		88.353

		cl122		18		29.65		67.489		91.27						cl11233		99.89		101.94		88.288

		cl122		26.33		65.66		86.005		101.18						cl11233		128.13		123.89		89.562

		cl122		26.59		45.11		86.492		101.37						cl11233		165		125.2		95.814

		cl122		27.8		105.54		88.694		102.18						cl11233		173.19		106.21		97.732

		cl122		28.69		71.15		90.249		102.71						Vantage		2		19.15		8.539

		cl122		31.8		105.97		95.275		104.2						Vantage		2		29.39		8.539

		cl122		31.9		66.46		95.427		104.24						Vantage		2.7		25.11		11.139

		cl122		33.7		38.03		98.057		104.88						Vantage		3.1		21.1		12.545

		cl122		33.7		128.91		98.057		104.88						Vantage		3.1		15.64		12.545

		cl122		36.14		118.33		101.337		105.54						Vantage		3.25		14.86		13.058

		cl122		37.42		80.23		102.935		105.81						Vantage		3.75		9.05		14.713

		cl122		38.83		74.2		104.604		106.06						Vantage		4.5		24.33		17.048

		cl122		41.51		69.4		107.529		106.42						Vantage		7.2		35.89		24.176

		cl122		43.1		97.81		109.122		106.57						Vantage		12.4		30.97		33.704

		cl122		45.12		69.89		111.004		106.7						Vantage		17.8		40.81		39.816

		cl122		45.18		115.89		111.057		106.7						Vantage		18		36.29		39.99

		cl122		45.23		84.66		111.102		106.71						Vantage		77.95		50.09		51.426

		cl122		45.9		78.56		111.69		106.74						Vantage		81.07		44.45		51.711

		cl122		46.31		100.09		112.043		106.76						Vantage		85.8		78.41		52.186

		cl122		48.5		84.35		113.828		106.82						Vantage		86.2		113.53		52.229

		cl122		49.91		125.31		114.896		106.84						Vantage		97.67		37.63		53.623

		cl122		51.85		92.3		116.268		106.84						Vantage		99.89		49.76		53.93

		cl122		54.16		149.66		117.766		106.82						Vantage		128.13		105.31		58.867

		cl122		55.18		123.7		118.382		106.8						Vantage		165		79.13		67.719

		cl122		56.28		155.53		119.019		106.77						Vantage		173.19		86.85		69.983

		cl122		77.95		103.77		126.982		105.9

		cl122		81.07		74.9		127.613		105.77

		cl122		85.8		178.48		128.405		105.58

		cl122		86.2		113.14		128.464		105.57

		cl122		97.67		147.11		129.722		105.18

		cl122		99.89		136.52		129.886		105.12

		cl122		128.13		177.22		130.725		104.68

		cl122		165		158.42		130.64		105.06

		cl122		173.19		187		130.633		105.27

		Morag		2		34.48		30.742		52.2

		Morag		2		62.31		30.742		52.2

		Morag		2.7		70.57		40.062		66.7

		Morag		3.1		137.24		45.09		74.3

		Morag		3.1		77.36		45.09		74.3

		Morag		3.25		82.78		46.923		77

		Morag		3.75		107.33		52.831		85.7

		Morag		4.5		38.16		61.143		97.3

		Morag		7.2		90.94		86.315		129.2

		Morag		12.4		130.71		119.139		161.3

		Morag		17.8		234.4		139.045		172.7

		Morag		18		115.55		139.587		172.9

		Morag		26.33		20.18		153.98		171.6

		Morag		26.59		125.75		154.23		171.4

		Morag		27.8		186.21		155.273		170.4

		Morag		28.69		218.52		155.924		169.5

		Morag		31.8		220.03		157.531		166.1

		Morag		31.9		226.87		157.568		166

		Morag		33.7		244.36		158.081		163.9

		Morag		33.7		163.67		158.081		163.9

		Morag		36.14		152.22		158.398		160.8

		Morag		37.42		144.04		158.416		159.2

		Morag		38.83		196.27		158.334		157.4

		Morag		41.51		93.69		157.928		154.1

		Morag		43.1		218.36		157.555		152.1

		Morag		45.12		191.76		156.966		149.6

		Morag		45.18		106		156.947		149.5

		Morag		45.23		142.57		156.93		149.4

		Morag		45.9		202.38		156.708		148.6

		Morag		46.31		35.54		156.567		148.1

		Morag		48.5		140.11		155.748		145.5

		Morag		49.91		113.47		155.172		143.9

		Morag		51.85		65.8		154.328		141.7

		Morag		54.16		103.43		153.262		139.2

		Morag		55.18		158.3		152.774		138.2

		Morag		56.28		117.49		152.238		137

		Morag		77.95		132.7		141.314		119.7

		Morag		81.07		88.21		139.854		117.9

		Morag		85.8		75.95		137.746		115.4

		Morag		86.2		187.01		137.574		115.2

		Morag		97.67		113.23		133.073		110.6

		Morag		99.89		151.95		132.301		109.9

		Morag		128.13		141.57		125.218		104.9

		Morag		165		111.77		122.434		106

		Morag		173.19		134.38		122.598		107

		cl11233		2		40.5		26.448		28.35

		cl11233		2		34.4		26.448		28.35

		cl11233		2.7		70.66		33.88		36.35

		cl11233		3.1		61.28		37.778		40.55

		cl11233		3.1		48.28		37.778		40.55

		cl11233		3.25		40.95		39.179		42.06

		cl11233		3.75		26.06		43.627		46.84

		cl11233		4.5		46.24		49.702		53.35

		cl11233		7.2		44.21		66.792		71.45

		cl11233		12.4		34.44		85.925		90.55

		cl11233		17.8		114.35		95.359		98.4

		cl11233		18		23.35		95.584		98.55

		cl11233		26.33		65.31		100.406		99.96

		cl11233		26.59		99.56		100.455		99.9

		cl11233		27.8		102.79		100.627		99.57

		cl11233		28.69		82.98		100.703		99.28

		cl11233		31.8		101.14		100.683		98.04

		cl11233		31.9		89.1		100.677		98

		cl11233		33.7		59.76		100.501		97.16

		cl11233		33.7		87.63		100.501		97.16

		cl11233		36.14		70.99		100.126		95.92

		cl11233		37.42		97.34		99.88		95.25

		cl11233		38.83		94.51		99.578		94.5

		cl11233		41.51		103.64		98.936		93.05

		cl11233		43.1		72.04		98.523		92.19

		cl11233		45.12		83.04		97.976		91.12

		cl11233		45.18		97.28		97.96		91.09

		cl11233		45.23		82.96		97.946		91.06

		cl11233		45.9		93.39		97.76		90.71

		cl11233		46.31		78.27		97.646		90.5

		cl11233		48.5		41.1		97.029		89.37

		cl11233		49.91		119.28		96.63		88.67

		cl11233		51.85		64.53		96.081		87.73

		cl11233		54.16		61.64		95.436		86.66

		cl11233		55.18		135.6		95.155		86.2

		cl11233		56.28		93.51		94.855		85.72

		cl11233		77.95		146.15		90.181		78.85

		cl11233		81.07		78.9		89.736		78.25

		cl11233		85.8		47.95		89.176		77.51

		cl11233		86.2		73.24		89.135		77.45

		cl11233		97.67		113.52		88.353		76.41

		cl11233		99.89		101.94		88.288		76.32

		cl11233		128.13		123.89		89.562		77.61

		cl11233		165		125.2		95.814		84.12

		cl11233		173.19		106.21		97.732		86.08

		Vantage		2		19.15		8.539		13.78

		Vantage		2		29.39		8.539		13.78

		Vantage		2.7		25.11		11.139		17.77

		Vantage		3.1		21.1		12.545		19.88

		Vantage		3.1		15.64		12.545		19.88

		Vantage		3.25		14.86		13.058		20.65

		Vantage		3.75		9.05		14.713		23.08

		Vantage		4.5		24.33		17.048		26.43

		Vantage		7.2		35.89		24.176		35.99

		Vantage		12.4		30.97		33.704		46.66

		Vantage		17.8		40.81		39.816		51.56

		Vantage		18		36.29		39.99		51.67

		Vantage		26.33		58.18		45.109		53.46

		Vantage		26.59		46.22		45.217		53.46

		Vantage		27.8		34.06		45.687		53.42

		Vantage		28.69		44.28		46.004		53.38

		Vantage		31.8		65.52		46.938		53.08

		Vantage		31.9		49.66		46.964		53.06

		Vantage		33.7		32.75		47.399		52.82

		Vantage		33.7		47.44		47.399		52.82

		Vantage		36.14		53.4		47.894		52.44

		Vantage		37.42		27.24		48.117		52.23

		Vantage		38.83		47.46		48.338		51.99

		Vantage		41.51		70.11		48.697		51.53

		Vantage		43.1		47.59		48.88		51.26

		Vantage		45.12		46.4		49.085		50.93

		Vantage		45.18		42.86		49.091		50.92

		Vantage		45.23		36.95		49.095		50.91

		Vantage		45.9		54.08		49.157		50.8

		Vantage		46.31		23.78		49.194		50.73

		Vantage		48.5		58.66		49.377		50.4

		Vantage		49.91		69.3		49.485		50.19

		Vantage		51.85		59.09		49.623		49.92

		Vantage		54.16		40.95		49.777		49.63

		Vantage		55.18		49.59		49.842		49.52

		Vantage		56.28		43.33		49.911		49.4

		Vantage		77.95		50.09		51.426		48.51

		Vantage		81.07		44.45		51.711		48.6

		Vantage		85.8		78.41		52.186		48.83

		Vantage		86.2		113.53		52.229		48.86

		Vantage		97.67		37.63		53.623		49.85

		Vantage		99.89		49.76		53.93		50.11

		Vantage		128.13		105.31		58.867		54.73

		Vantage		165		79.13		67.719		63.59

		Vantage		173.19		86.85		69.983		65.86
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		Cultivar		Pi		Pf		Delphi Pred

		Piper		2		63.85		52.674

		Piper		2		63.9		52.674

		Piper		2.7		98.2		67.448

		Piper		3.1		137.39		75.192

		Piper		3.1		86.95		75.192

		Piper		3.25		76.06		77.975

		Piper		3.75		86.21		86.801

		Piper		4.5		74.37		98.844

		Piper		7.2		150.28		132.602

		Piper		12.4		190.12		169.914

		Piper		17.8		146.87		187.633

		Piper		18		93.38		188.038

		Piper		26.33		162.09		195.664

		Piper		26.59		202.12		195.694

		Piper		27.8		173.12		195.725

		Piper		28.69		165.13		195.642

		Piper		31.8		153.01		194.768

		Piper		31.9		173.56		194.727

		Piper		33.7		108.76		193.878

		Piper		33.7		177.08		193.878

		Piper		36.14		267.77		192.442

		Piper		37.42		137.25		191.584

		Piper		38.83		129.46		190.572

		Piper		41.51		224.91		188.499

		Piper		43.1		237.42		187.198

		Piper		45.12		188.55		185.493

		Piper		45.18		149.67		185.442

		Piper		45.23		241.62		185.399

		Piper		45.9		109.29		184.823

		Piper		46.31		195.55		184.468

		Piper		48.5		235.82		182.557

		Piper		49.91		83.08		181.317

		Piper		51.85		267.61		179.607

		Piper		54.16		88.55		177.577

		Piper		55.18		181.08		176.686

		Piper		56.28		201.39		175.73

		Piper		77.95		226.62		158.975

		Piper		81.07		101.76		156.968

		Piper		85.8		103.47		154.13

		Piper		86.2		161.19		153.901

		Piper		97.67		151.17		148.067

		Piper		99.89		161.67		147.093

		Piper		128.13		152.51		138.536

		Piper		165		100.1		135.634

		Piper		173.19		133.18		135.93





		Cultivar		Pi		Pf		Delphi Pred

		Fiona		2		40.36		34.316

		Fiona		2		35.72		34.316

		Fiona		2.7		45.65		43.95

		Fiona		3.1		70.62		49.002

		Fiona		3.1		73.56		49.002

		Fiona		3.25		93.19		50.818

		Fiona		3.75		68.43		56.579

		Fiona		4.5		86		64.444

		Fiona		7.2		65.96		86.535

		Fiona		12.4		100.87		111.122

		Fiona		17.8		102.57		123.042

		Fiona		18		51.76		123.321

		Fiona		26.33		99.09		128.983

		Fiona		26.59		165.7		129.026

		Fiona		27.8		84.08		129.157

		Fiona		28.69		77.07		129.184

		Fiona		31.8		145.68		128.909

		Fiona		31.9		176.88		128.892

		Fiona		33.7		132.35		128.514

		Fiona		33.7		111.72		128.514

		Fiona		36.14		64.31		127.821

		Fiona		37.42		144.32		127.391

		Fiona		38.83		169.06		126.877

		Fiona		41.51		92.62		125.805

		Fiona		43.1		124.44		125.125

		Fiona		45.12		64.51		124.231

		Fiona		45.18		112.39		124.204

		Fiona		45.23		148.71		124.182

		Fiona		45.9		99.86		123.879

		Fiona		46.31		111.65		123.693

		Fiona		48.5		181.8		122.688

		Fiona		49.91		60.99		122.036

		Fiona		51.85		140.25		121.139

		Fiona		54.16		107.93		120.078

		Fiona		55.18		93.97		119.614

		Fiona		56.28		85.25		119.118

		Fiona		77.95		86.99		110.819

		Fiona		81.07		66.99		109.906

		Fiona		85.8		134.3		108.662

		Fiona		86.2		94.09		108.565

		Fiona		97.67		99.43		106.267

		Fiona		99.89		95.13		105.929

		Fiona		128.13		89.91		104.254

		Fiona		165		126.78		107.76

		Fiona		173.19		132.96		109.191





		Cultivar		Pi		Pf		Delphi Pred

		cl122		2		24.72		9.992

		cl122		2		14.21		9.992

		cl122		2.7		24.83		13.313

		cl122		3.1		40.04		15.171

		cl122		3.1		29.21		15.171

		cl122		3.25		62.6		15.86

		cl122		3.75		20.22		18.13

		cl122		4.5		38.6		21.454

		cl122		7.2		58.73		32.661

		cl122		12.4		64		51.234

		cl122		17.8		82.43		66.967

		cl122		18		29.65		67.489

		cl122		26.33		65.66		86.005

		cl122		26.59		45.11		86.492

		cl122		27.8		105.54		88.694

		cl122		28.69		71.15		90.249

		cl122		31.8		105.97		95.275

		cl122		31.9		66.46		95.427

		cl122		33.7		38.03		98.057

		cl122		33.7		128.91		98.057

		cl122		36.14		118.33		101.337

		cl122		37.42		80.23		102.935

		cl122		38.83		74.2		104.604

		cl122		41.51		69.4		107.529

		cl122		43.1		97.81		109.122

		cl122		45.12		69.89		111.004

		cl122		45.18		115.89		111.057

		cl122		45.23		84.66		111.102

		cl122		45.9		78.56		111.69

		cl122		46.31		100.09		112.043

		cl122		48.5		84.35		113.828

		cl122		49.91		125.31		114.896

		cl122		51.85		92.3		116.268

		cl122		54.16		149.66		117.766

		cl122		55.18		123.7		118.382

		cl122		56.28		155.53		119.019

		cl122		77.95		103.77		126.982

		cl122		81.07		74.9		127.613

		cl122		85.8		178.48		128.405

		cl122		86.2		113.14		128.464

		cl122		97.67		147.11		129.722

		cl122		99.89		136.52		129.886

		cl122		128.13		177.22		130.725

		cl122		165		158.42		130.64

		cl122		173.19		187		130.633





		Cultivar		Pi		Pf		Delphi Pred

		Morag		2		34.48		30.742

		Morag		2		62.31		30.742

		Morag		2.7		70.57		40.062

		Morag		3.1		137.24		45.09

		Morag		3.1		77.36		45.09

		Morag		3.25		82.78		46.923

		Morag		3.75		107.33		52.831

		Morag		4.5		38.16		61.143

		Morag		7.2		90.94		86.315

		Morag		12.4		130.71		119.139

		Morag		17.8		234.4		139.045

		Morag		18		115.55		139.587

		Morag		26.33		20.18		153.98

		Morag		26.59		125.75		154.23

		Morag		27.8		186.21		155.273

		Morag		28.69		218.52		155.924

		Morag		31.8		220.03		157.531

		Morag		31.9		226.87		157.568

		Morag		33.7		244.36		158.081

		Morag		33.7		163.67		158.081

		Morag		36.14		152.22		158.398

		Morag		37.42		144.04		158.416

		Morag		38.83		196.27		158.334

		Morag		41.51		93.69		157.928

		Morag		43.1		218.36		157.555

		Morag		45.12		191.76		156.966

		Morag		45.18		106		156.947

		Morag		45.23		142.57		156.93

		Morag		45.9		202.38		156.708

		Morag		46.31		35.54		156.567

		Morag		48.5		140.11		155.748

		Morag		49.91		113.47		155.172

		Morag		51.85		65.8		154.328

		Morag		54.16		103.43		153.262

		Morag		55.18		158.3		152.774

		Morag		56.28		117.49		152.238

		Morag		77.95		132.7		141.314

		Morag		81.07		88.21		139.854

		Morag		85.8		75.95		137.746

		Morag		86.2		187.01		137.574

		Morag		97.67		113.23		133.073

		Morag		99.89		151.95		132.301

		Morag		128.13		141.57		125.218

		Morag		165		111.77		122.434

		Morag		173.19		134.38		122.598





		Cultivar		Pi		Pf		Delphi Pred

		cl11233		2		40.5		26.448

		cl11233		2		34.4		26.448

		cl11233		2.7		70.66		33.88

		cl11233		3.1		61.28		37.778

		cl11233		3.1		48.28		37.778

		cl11233		3.25		40.95		39.179

		cl11233		3.75		26.06		43.627

		cl11233		4.5		46.24		49.702

		cl11233		7.2		44.21		66.792

		cl11233		12.4		34.44		85.925

		cl11233		17.8		114.35		95.359

		cl11233		18		23.35		95.584

		cl11233		26.33		65.31		100.406

		cl11233		26.59		99.56		100.455

		cl11233		27.8		102.79		100.627

		cl11233		28.69		82.98		100.703

		cl11233		31.8		101.14		100.683

		cl11233		31.9		89.1		100.677

		cl11233		33.7		59.76		100.501

		cl11233		33.7		87.63		100.501

		cl11233		36.14		70.99		100.126

		cl11233		37.42		97.34		99.88

		cl11233		38.83		94.51		99.578

		cl11233		41.51		103.64		98.936

		cl11233		43.1		72.04		98.523

		cl11233		45.12		83.04		97.976

		cl11233		45.18		97.28		97.96

		cl11233		45.23		82.96		97.946

		cl11233		45.9		93.39		97.76

		cl11233		46.31		78.27		97.646

		cl11233		48.5		41.1		97.029

		cl11233		49.91		119.28		96.63

		cl11233		51.85		64.53		96.081

		cl11233		54.16		61.64		95.436

		cl11233		55.18		135.6		95.155

		cl11233		56.28		93.51		94.855

		cl11233		77.95		146.15		90.181

		cl11233		81.07		78.9		89.736

		cl11233		85.8		47.95		89.176

		cl11233		86.2		73.24		89.135

		cl11233		97.67		113.52		88.353

		cl11233		99.89		101.94		88.288

		cl11233		128.13		123.89		89.562

		cl11233		165		125.2		95.814

		cl11233		173.19		106.21		97.732





		Cultivar		Pi		Pf		Delphi Pred

		Vantage		2		19.15		8.539

		Vantage		2		29.39		8.539

		Vantage		2.7		25.11		11.139

		Vantage		3.1		21.1		12.545

		Vantage		3.1		15.64		12.545

		Vantage		3.25		14.86		13.058

		Vantage		3.75		9.05		14.713

		Vantage		4.5		24.33		17.048

		Vantage		7.2		35.89		24.176

		Vantage		12.4		30.97		33.704

		Vantage		17.8		40.81		39.816

		Vantage		18		36.29		39.99

		Vantage		26.33		58.18		45.109

		Vantage		26.59		46.22		45.217

		Vantage		27.8		34.06		45.687

		Vantage		28.69		44.28		46.004

		Vantage		31.8		65.52		46.938

		Vantage		31.9		49.66		46.964

		Vantage		33.7		32.75		47.399

		Vantage		33.7		47.44		47.399

		Vantage		36.14		53.4		47.894

		Vantage		37.42		27.24		48.117

		Vantage		38.83		47.46		48.338

		Vantage		41.51		70.11		48.697

		Vantage		43.1		47.59		48.88

		Vantage		45.12		46.4		49.085

		Vantage		45.18		42.86		49.091

		Vantage		45.23		36.95		49.095

		Vantage		45.9		54.08		49.157

		Vantage		46.31		23.78		49.194

		Vantage		48.5		58.66		49.377

		Vantage		49.91		69.3		49.485

		Vantage		51.85		59.09		49.623

		Vantage		54.16		40.95		49.777

		Vantage		55.18		49.59		49.842

		Vantage		56.28		43.33		49.911

		Vantage		77.95		50.09		51.426

		Vantage		81.07		44.45		51.711

		Vantage		85.8		78.41		52.186

		Vantage		86.2		113.53		52.229

		Vantage		97.67		37.63		53.623

		Vantage		99.89		49.76		53.93

		Vantage		128.13		105.31		58.867

		Vantage		165		79.13		67.719

		Vantage		173.19		86.85		69.983
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		hatch		-0.1104		c		16.3

		cp		0.1		a		13

						M		350

		Pi		damage		hatch		Pf'		carry over		calc Carry		PF		Hat + Car

		0		1		0		0		0		0		0		0

		1		0.9421965318		0.8940839671		10.7713939597		0.1059160329		0.1059160329		10.8773099926		1

		2		0.8907103825		1.7770009516		19.9119599396		0.2229990484		0.2229990484		20.134958988		2

		3		0.8445595855		2.6496423683		27.7054718593		0.3503576317		0.3503576317		28.055829491		3

		4		0.802955665		3.5127794955		34.3764957094		0.4872205045		0.4872205045		34.8637162139		4

		5		0.765258216		4.3670851518		40.1048068465		0.6329148482		0.6329148482		40.7377216947		5

		6		0.730941704		5.2131505964		45.0358235012		0.7868494036		0.7868494036		45.8226729047		6

		7		0.6995708155		6.0514988744		49.2882784517		0.9485011256		0.9485011256		50.2367795772		7

		8		0.670781893		6.8825954795		52.9599416717		1.1174045205		1.1174045205		54.0773461922		8

		9		0.6442687747		7.7068569632		56.131945236		1.2931430368		1.2931430368		57.4250882728		9

		10		0.6197718631		8.5246579531		58.8720910517		1.4753420469		1.4753420469		60.3474330986		10

		11		0.5970695971		9.3363369262		61.2374083974		1.6636630738		1.6636630738		62.9010714712		11

		12		0.5759717314		10.1422009944		63.2761513412		1.8577990056		1.8577990056		65.1339503468		12

		13		0.5563139932		10.9425299038		65.0293732035		2.0574700962		2.0574700962		67.0868432998		13

		14		0.5379537954		11.7375793976		66.5321782876		2.2624206024		2.2624206024		68.79459889		14

		15		0.5207667732		12.5275840641		67.8147249601		2.4724159359		2.4724159359		70.287140896		15

		16		0.5046439628		13.3127597619		68.9030354316		2.6872402381		2.6872402381		71.5902756697		16

		17		0.4894894895		14.0933056965		69.8196540004		2.9066943035		2.9066943035		72.7263483039		17

		18		0.4752186589		14.869406209		70.584185572		3.130593791		3.130593791		73.714779363		18

		19		0.4617563739		15.6412323225		71.2137388895		3.3587676775		3.3587676775		74.572506567		19

		20		0.4490358127		16.4089430868		71.723293406		3.5910569132		3.5910569132		75.3143503193		20

		21		0.436997319		17.1726867517		72.1260045702		3.8273132483		3.8273132483		75.9533178185		21

		22		0.4255874674		17.9326017954		72.4334591375		4.0673982046		4.0673982046		76.5008573421		22

		23		0.4147582697		18.6888178291		72.6558896985		4.3111821709		4.3111821709		76.9670718695		23

		24		0.4044665012		19.4414563958		72.8023557444		4.5585436042		4.5585436042		77.3608993486		24

		25		0.3946731235		20.1906316779		72.8808971335		4.8093683221		4.8093683221		77.6902654556		25

		26		0.3853427896		20.9364511263		72.898664688		5.0635488737		5.0635488737		77.9622135617		26

		27		0.376443418		21.679016021		72.8620317501		5.320983979		5.320983979		78.1830157291		27

		28		0.3679458239		22.4184219728		72.7766898168		5.5815780272		5.5815780272		78.358267844		28

		29		0.3598233996		23.1547593726		72.6477308063		5.8452406274		5.8452406274		78.4929714337		29

		30		0.3520518359		23.8881137957		72.4797180567		6.1118862043		6.1118862043		78.5916042609		30

		31		0.3446088795		24.6185663667		72.2767477887		6.3814336333		6.3814336333		78.658181422		31

		32		0.3374741201		25.3461940878		72.0425024724		6.6538059122		6.6538059122		78.6963083846		32

		33		0.3306288032		26.0710701378		71.7802972938		6.9289298622		6.9289298622		78.709227156		33

		34		0.324055666		26.7932641421		71.4931207239		7.2067358579		7.2067358579		78.6998565818		34

		35		0.3177387914		27.5128424192		71.1836700293		7.4871575808		7.4871575808		78.6708276102		35

		36		0.3116634799		28.2298682046		70.8543824321		7.7701317954		7.7701317954		78.6245142276		36

		37		0.3058161351		28.9444018561		70.5074625165		8.0555981439		8.0555981439		78.5630606603		37

		38		0.3001841621		29.6565010411		70.1449063888		8.3434989589		8.3434989589		78.4884053477		38

		39		0.294755877		30.3662209079		69.7685230222		8.6337790921		8.6337790921		78.4023021142		39

		40		0.2895204263		31.073614244		69.3799531522		8.926385756		8.926385756		78.3063389082		40

		41		0.2844677138		31.7787316207		68.9806860392		9.2212683793		9.2212683793		78.2019544185		41

		42		0.2795883362		32.4816215269		68.5720743651		9.5183784731		9.5183784731		78.0904528382		42

		43		0.2748735245		33.1823304921		68.1553474981		9.8176695079		9.8176695079		77.973017006		43

		44		0.2703150912		33.8809032006		67.7316233243		10.1190967994		10.1190967994		77.8507201238		44

		45		0.2659053834		34.5773825963		67.3019188191		10.4226174037		10.4226174037		77.7245362228		45

		46		0.2616372392		35.2718099809		66.8671595081		10.7281900191		10.7281900191		77.5953495272		46

		47		0.2575039494		35.964225104		66.4281879475		11.035774896		11.035774896		77.4639628435		47

		48		0.2534992224		36.6546662473		65.9857713373		11.3453337527		11.3453337527		77.33110509		48

		49		0.2496171516		37.343170303		65.5406083658		11.656829697		11.656829697		77.1974380628		49

		50		0.245852187		38.0297728464		65.0933353717		11.9702271536		11.9702271536		77.0635625253		50

		51		0.2421991085		38.7145082039		64.6445318991		12.2854917961		12.2854917961		76.9300236951		51

		52		0.2386530015		39.3974095167		64.1947257125		12.6025904833		12.6025904833		76.7973161958		52

		53		0.2352092352		40.0785087993		63.7443973292		12.9214912007		12.9214912007		76.6658885299		53

		54		0.2318634424		40.7578369958		63.2939841209		13.2421630042		13.2421630042		76.5361471251		54

		55		0.2286115007		41.4354240311		62.8438840297		13.5645759689		13.5645759689		76.4084599987		55

		56		0.2254495159		42.1112988598		62.3944589386		13.8887011402		13.8887011402		76.2831600788		56

		57		0.2223738063		42.7854895117		61.9460377318		14.2145104883		14.2145104883		76.16054822		57

		58		0.2193808883		43.458023135		61.4989190765		14.541976865		14.541976865		76.0408959415		58

		59		0.2164674635		44.1289260362		61.0533739543		14.8710739638		14.8710739638		75.9244479182		59

		60		0.2136304063		44.7982237178		60.6096479659		15.2017762822		15.2017762822		75.8114242481		60

		61		0.2108667529		45.4659409148		60.1679634328		15.5340590852		15.5340590852		75.702022518		61

		62		0.2081736909		46.1321016273		59.7285213146		15.8678983727		15.8678983727		75.5964196873		62

		63		0.2055485498		46.796729153		59.2915029604		16.203270847		16.203270847		75.4947738074		63

		64		0.202988792		47.4598461168		58.8570717092		16.5401538832		16.5401538832		75.3972255924		64

		65		0.2004920049		48.121474499		58.4253743537		16.878525501		16.878525501		75.3038998547		65

		66		0.1980558931		48.7816356623		57.9965424812		17.2183643377		17.2183643377		75.2149068189		66

		67		0.1956782713		49.4403503769		57.570693701		17.5596496231		17.5596496231		75.1303433242		67

		68		0.1933570581		50.0976388443		57.1479327707		17.9023611557		17.9023611557		75.0502939263		68

		69		0.1910902696		50.7535207206		56.7283526285		18.2464792794		18.2464792794		74.9748319078		69

		70		0.1888760139		51.4080151372		56.3120353419		18.5919848628		18.5919848628		74.9040202047		70

		71		0.1867124857		52.0611407218		55.899052979		18.9388592782		18.9388592782		74.8379122572		71

		72		0.1845979615		52.7129156175		55.4894684085		19.2870843825		19.2870843825		74.7765527911		72

		73		0.1825307951		53.3633575012		55.083336037		19.6366424988		19.6366424988		74.7199785358		73

		74		0.1805094131		54.0124836013		54.6807024862		19.9875163987		19.9875163987		74.6682188848		74

		75		0.1785323111		54.6603107142		54.2816072174		20.3396892858		20.3396892858		74.6212965032		75

		76		0.1765980498		55.3068552201		53.8860831063		20.6931447799		20.6931447799		74.5792278862		76

		77		0.1747052519		55.9521330981		53.4941569729		21.0478669019		21.0478669019		74.5420238749		77

		78		0.1728525981		56.5961599406		53.1058500704		21.4038400594		21.4038400594		74.5096901298		78

		79		0.1710388248		57.2389509669		52.7211785356		21.7610490331		21.7610490331		74.4822275687		79

		80		0.1692627207		57.8805210365		52.3401538053		22.1194789635		22.1194789635		74.4596327688		80

		81		0.1675231244		58.5208846612		51.9627830006		22.4791153388		22.4791153388		74.4418983393		81

		82		0.1658189217		59.1600560175		51.5890692813		22.8399439825		22.8399439825		74.4290132638		82

		83		0.1641490433		59.7980489573		51.2190121741		23.2019510427		23.2019510427		74.4209632168		83

		84		0.1625124626		60.4348770195		50.8526078756		23.5651229805		23.5651229805		74.4177308562		84

		85		0.1609081935		61.0705534397		50.4898495324		23.9294465603		23.9294465603		74.4192960927		85

		86		0.1593352884		61.7050911606		50.1307274999		24.2949088394		24.2949088394		74.4256363393		86

		87		0.1577928364		62.3385028416		49.7752295827		24.6614971584		24.6614971584		74.4367267411		87

		88		0.1562799616		62.9708008673		49.4233412555		25.0291991327		25.0291991327		74.4525403882		88

		89		0.1547958215		63.601997357		49.075045869		25.398002643		25.398002643		74.473048512		89

		90		0.1533396049		64.2321041724		48.7303248396		25.7678958276		25.7678958276		74.4982206672		90

		91		0.1519105312		64.8611329261		48.389157825		26.1388670739		26.1388670739		74.5280248989		91

		92		0.1505078486		65.4890949889		48.0515228876		26.5109050111		26.5109050111		74.5624278986		92

		93		0.1491308326		66.1160014977		47.7173966447		26.8839985023		26.8839985023		74.601395147		93

		94		0.1477787851		66.7418633619		47.3867544085		27.2581366381		27.2581366381		74.6448910466		94

		95		0.1464510332		67.3666912709		47.0595703152		27.6333087291		27.6333087291		74.6928790443		95

		96		0.1451469279		67.9904957001		46.7358174447		28.0095042999		28.0095042999		74.7453217446		96

		97		0.1438658429		68.6132869175		46.4154679319		28.3867130825		28.3867130825		74.8021810143		97

		98		0.1426071741		69.2350749897		46.0984930686		28.7649250103		28.7649250103		74.863418079		98

		99		0.1413703382		69.8558697875		45.7848633996		29.1441302125		29.1441302125		74.9289936121		99

		100		0.1401547721		70.4756809918		45.4745488099		29.5243190082		29.5243190082		74.9988678181		100

		101		0.1389599318		71.0945180988		45.1675186066		29.9054819012		29.9054819012		75.0730005078		101

		102		0.1377852916		71.7123904252		44.8637415944		30.2876095748		30.2876095748		75.1513511692		102

		103		0.1366303437		72.3293071132		44.563186145		30.6706928868		30.6706928868		75.2338790318		103

		104		0.1354945968		72.9452771354		44.2658202624		31.0547228646		31.0547228646		75.320543127		104

		105		0.1343775763		73.5603092993		43.9716116421		31.4396907007		31.4396907007		75.4113023427		105

		106		0.1332788226		74.1744122519		43.6805277262		31.8255877481		31.8255877481		75.5061154742		106

		107		0.1321978913		74.7875944839		43.392535755		32.2124055161		32.2124055161		75.6049412711		107

		108		0.1311343524		75.3998643338		43.1076028137		32.6001356662		32.6001356662		75.7077384799		108

		109		0.1300877893		76.0112299922		42.8256958763		32.9887700078		32.9887700078		75.8144658841		109

		110		0.1290577989		76.6216995055		42.5467818453		33.3783004945		33.3783004945		75.9250823399		110

		111		0.1280439906		77.2312807795		42.2708275893		33.7687192205		33.7687192205		76.0395468098		111

		112		0.127045986		77.8399815832		41.9977999765		34.1600184168		34.1600184168		76.1578183933		112

		113		0.1260634184		78.4478095523		41.7276659067		34.5521904477		34.5521904477		76.2798563544		113

		114		0.1250959325		79.0547721925		41.46039234		34.9452278075		34.9452278075		76.4056201475		114

		115		0.1241431835		79.6608768828		41.1959463232		35.3391231172		35.3391231172		76.5350694405		115

		116		0.1232048375		80.2661308786		40.9342950146		35.7338691214		35.7338691214		76.668164136		116

		117		0.1222805701		80.8705413148		40.675405706		36.1294586852		36.1294586852		76.8048643911		117

		118		0.121370067		81.4741152089		40.4192458432		36.5258847911		36.5258847911		76.9451306342		118

		119		0.1204730229		82.0768594636		40.165783045		36.9231405364		36.9231405364		77.0889235815		119

		120		0.1195891416		82.6787808695		39.9149851202		37.3212191305		37.3212191305		77.2362042507		120

		121		0.1187181355		83.2798861082		39.6668200829		37.7201138918		37.7201138918		77.3869339748		121

		122		0.1178597252		83.8801817545		39.4212561671		38.1198182455		38.1198182455		77.5410744126		122

		123		0.1170136396		84.4796742794		39.1782618392		38.5203257206		38.5203257206		77.6985875598		123

		124		0.1161796151		85.0783700516		38.9378058098		38.9216299484		38.9216299484		77.8594357581		124

		125		0.1153573956		85.6762753411		38.699857044		39.3237246589		39.3237246589		78.0235817029		125

		126		0.1145467323		86.2733963204		38.4643847712		39.7266036796		39.7266036796		78.1909884509		126

		127		0.1137473831		86.8697390673		38.2313584931		40.1302609327		40.1302609327		78.3616194258		127

		128		0.112959113		87.465309567		38.0007479916		40.534690433		40.534690433		78.5354384245		128

		129		0.112181693		88.0601137142		37.772523335		40.9398862858		40.9398862858		78.7124096208		129

		130		0.1114149009		88.6541573147		37.5466548844		41.3458426853		41.3458426853		78.8924975697		130

		131		0.11065852		89.247446088		37.3231132987		41.752553912		41.752553912		79.0756672106		131

		132		0.1099123399		89.8399856689		37.1018695386		42.1600143311		42.1600143311		79.2618838697		132

		133		0.1091761554		90.4317816093		36.8828948711		42.5682183907		42.5682183907		79.4511132619		133

		134		0.1084497671		91.02283938		36.6661608724		42.97716062		42.97716062		79.6433214924		134

		135		0.1077329808		91.6131643727		36.4516394306		43.3868356273		43.3868356273		79.8384750579		135

		136		0.1070256074		92.2027619013		36.2393027476		43.7972380987		43.7972380987		80.0365408463		136

		137		0.1063274625		92.791637204		36.0291233416		44.208362796		44.208362796		80.2374861376		137

		138		0.1056383668		93.3797954446		35.8210740475		44.6202045554		44.6202045554		80.4412786029		138

		139		0.1049581455		93.9672417141		35.6151280183		45.0327582859		45.0327582859		80.6478863043		139

		140		0.1042866283		94.5539810322		35.4112587255		45.4460189678		45.4460189678		80.8572776933		140

		141		0.1036236491		95.140018349		35.2094399591		45.859981651		45.859981651		81.0694216101		141

		142		0.1029690461		95.7253585461		35.0096458275		46.2746414539		46.2746414539		81.2842872814		142

		143		0.1023226616		96.3100064383		34.8118507572		46.6899935617		46.6899935617		81.5018443189		143

		144		0.1016843419		96.8939667747		34.6160294918		47.1060332253		47.1060332253		81.7220627171		144

		145		0.1010539368		97.4772442403		34.4221570913		47.5227557597		47.5227557597		81.944912851		145

		146		0.1004313001		98.059843457		34.2302089306		47.940156543		47.940156543		82.1703654737		146

		147		0.099816289		98.641768985		34.0401606985		48.358231015		48.358231015		82.3983917135		147

		148		0.0992087645		99.223025324		33.8519883954		48.776974676		48.776974676		82.6289630713		148

		149		0.0986085904		99.8036169146		33.6656683321		49.1963830854		49.1963830854		82.8620514176		149

		150		0.0980156344		100.3835481389		33.4811771279		49.6164518611		49.6164518611		83.097628989		150

		151		0.0974297669		100.9628233223		33.2984917079		50.0371766777		50.0371766777		83.3356683855		151

		152		0.0968508616		101.5414467342		33.1175893012		50.4585532658		50.4585532658		83.576142567		152

		153		0.096278795		102.1194225889		32.9384474385		50.8805774111		50.8805774111		83.8190248496		153

		154		0.0957134469		102.6967550473		32.7610439496		51.3032449527		51.3032449527		84.0642889023		154

		155		0.0951546994		103.2734482172		32.5853569608		51.7265517828		51.7265517828		84.3119087436		155

		156		0.0946024376		103.8495061548		32.4113648921		52.1504938452		52.1504938452		84.5618587373		156

		157		0.0940565493		104.4249328654		32.2390464547		52.5750671346		52.5750671346		84.8141135893		157

		158		0.0935169248		104.9997323044		32.0683806482		53.0002676956		53.0002676956		85.0686483438		158

		159		0.0929834569		105.5739083783		31.8993467573		53.4260916217		53.4260916217		85.3254383791		159

		160		0.0924560408		106.1474649455		31.7319243495		53.8525350545		53.8525350545		85.584459404		160

		161		0.0919345742		106.7204058172		31.5660932715		54.2795941828		54.2795941828		85.8456874543		161

		162		0.0914189568		107.2927347583		31.4018336465		54.7072652417		54.7072652417		86.1090988882		162

		163		0.0909090909		107.8644554882		31.2391258713		55.1355445118		55.1355445118		86.374670383		163

		164		0.0904048808		108.4355716818		31.0779506127		55.5644283182		55.5644283182		86.6423789309		164

		165		0.0899062328		109.0060869697		30.9182888049		55.9939130303		55.9939130303		86.9122018352		165

		166		0.0894130554		109.5760049398		30.7601216459		56.4239950602		56.4239950602		87.1841167061		166

		167		0.0889252591		110.1453291375		30.6034305948		56.8546708625		56.8546708625		87.4581014573		167

		168		0.0884427564		110.7140630666		30.4481973683		57.2859369334		57.2859369334		87.7341343017		168

		169		0.0879654614		111.2822101899		30.2944039376		57.7177898101		57.7177898101		88.0121937477		169

		170		0.0874932904		111.8497739304		30.1420325253		58.1502260696		58.1502260696		88.292258595		170

		171		0.0870261612		112.4167576711		29.9910656022		58.5832423289		58.5832423289		88.574307931		171

		172		0.0865639936		112.9831647567		29.8414858839		59.0168352433		59.0168352433		88.8583211272		172

		173		0.0861067089		113.5489984935		29.6932763281		59.4510015065		59.4510015065		89.1442778346		173

		174		0.0856542302		114.1142621503		29.546420131		59.8857378497		59.8857378497		89.4321579807		174

		175		0.085206482		114.678958959		29.4009007243		60.321041041		60.321041041		89.7219417652		175

		176		0.0847633905		115.2430921154		29.256701772		60.7569078846		60.7569078846		90.0136096565		176

		177		0.0843248836		115.8066647797		29.1138071675		61.1933352203		61.1933352203		90.3071423878		177

		178		0.0838908904		116.3696800767		28.9722010302		61.6303199233		61.6303199233		90.6025209535		178

		179		0.0834613415		116.9321410971		28.8318677027		62.0678589029		62.0678589029		90.8997266055		179

		180		0.0830361691		117.4940508976		28.6927917473		62.5059491024		62.5059491024		91.1987408497		180

		181		0.0826153066		118.0554125013		28.5549579434		62.9445874987		62.9445874987		91.499545442		181

		182		0.0821986889		118.6162288989		28.4183512843		63.3837711011		63.3837711011		91.8021223854		182

		183		0.0817862519		119.1765030484		28.2829569741		63.8234969516		63.8234969516		92.1064539258		183

		184		0.0813779331		119.7362378762		28.148760425		64.2637621238		64.2637621238		92.4125225488		184

		185		0.0809736711		120.2954362776		28.0157472539		64.7045637224		64.7045637224		92.7203109763		185

		186		0.0805734058		120.8541011169		27.88390328		65.1458988831		65.1458988831		93.0298021632		186

		187		0.0801770782		121.4122352281		27.7532145216		65.5877647719		65.5877647719		93.3409792935		187

		188		0.0797846304		121.9698414157		27.6236671931		66.0301585843		66.0301585843		93.6538257775		188

		189		0.0793960058		122.5269224545		27.4952477027		66.4730775455		66.4730775455		93.9683252482		189

		190		0.0790111488		123.0834810905		27.367942649		66.9165189095		66.9165189095		94.2844615584		190

		191		0.0786300048		123.6395200416		27.2417388185		67.3604799584		67.3604799584		94.6022187769		191

		192		0.0782525204		124.1950419971		27.116623183		67.8049580029		67.8049580029		94.9215811858		192

		193		0.0778786431		124.7500496194		26.9925828965		68.2499503806		68.2499503806		95.2425332772		193

		194		0.0775083214		125.3045455431		26.8696052931		68.6954544569		68.6954544569		95.56505975		194

		195		0.077141505		125.8585323766		26.7476778836		69.1414676234		69.1414676234		95.889145507		195

		196		0.0767781441		126.4120127016		26.6267883536		69.5879872984		69.5879872984		96.214775652		196

		197		0.0764181903		126.964989074		26.5069245604		70.035010926		70.035010926		96.5419354864		197

		198		0.0760615959		127.5174640242		26.3880745308		70.4825359758		70.4825359758		96.8706105065		198

		199		0.075708314		128.0694400574		26.2702264583		70.9305599426		70.9305599426		97.2007864009		199

		200		0.0753582987		128.6209196539		26.153368701		71.3790803461		71.3790803461		97.5324490471		200
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Model:

Pf = M(1-exp[-a*(1-cp)*Pi*(1-h*ln(D))/M)*D + Pi*(cp + (1-cp)*h*ln(D))
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parameters

		

		Site		Cultivar		c		Ymax		M		a		Ymax		s		g						% resistance		Tolerance

		Nocton		Piper		55.2		73.51		1618		58.7		68.54		1.37		49.73		68.1301		Piper		0		L

		Nocton		Morag		122.3		72.06		323.7		11.01		73.94		1.37		79.7		109.189		Morag		75		M

		Nocton		Sante		139.3		63.12		352.6		13.8		66.53		1.37		79.7		109.189		Sante		75		M

		Nocton		Glenna		155.3		56.65		152.3		9.31		53.85		1.37		153.1		209.747		Glenna		85 / 45		H

		Luffness		Piper		19.17		46.4		787		31.04		40.66		0.486		49.73		24.16878		Fiona		50		L

		Luffness		Morag		26.36		43.59		590		27.09		36.04		0.486		79.7		38.7342		11233		85		L

		Luffness		Sante		13.77		46.5		689		33.28		25.87		0.486		79.7		38.7342		Vantage		90		L

		Luffness		Glenna		80.5		28.77		256.7		4.3		29.5		0.486		153.1		74.4066						H

		Latch		Piper		174.1		24.81		404.4		19.41		26.44		2.571		49.73		127.85583						L

		Latch		Morag		153.3		34.9		454		7.74		33.03		2.571		79.7		204.9087						M

		Latch		Sante		197.1		29.28		270.7		10.28		29.09		2.571		79.7		204.9087						M

		Latch		Glenna		612		22.68		235.7		3.7		23.65		2.571		153.1		393.6201						H

		Luff 85		Piper		23.21		29.23		548.4		36.83

		Luff 85		Morag		21.99		28.58		460.9		33.9

		Luff 85		Glenna (12243)		466		20.39		113.2		12.04

		Luff 85		Fiona		22.45		23.76		336.4		26.18

		Luff 85		11233		17.57		23.79		339.7		18.43

		Luff 85		Vantage		32.25		22.54		107.6		8.64



Relationships between the parameters of the model
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Ymax (y) & M (x)



		

		Site		Cultivar		c		Ymax		M		a		Ymax		s		g				ratio M:a

		Nocton		Piper		55.2		73.51		1618		58.7		68.54		1.37		49.73				27.5638841567				9.4019933555

		Nocton		Morag		122.3		72.06		323.7		11.01		73.94		1.37		79.7				29.4005449591				13.5958702065

		Nocton		Sante		139.3		63.12		352.6		13.8		66.53		1.37		79.7				25.5507246377				14.8900352973

		Nocton		Glenna		155.3		56.65		152.3		9.31		53.85		1.37		153.1				16.3587540279				16.3587540279

		Luffness		Piper		19.17		46.4		787		31.04		40.66		0.486		49.73				25.3543814433				20.703125

		Luffness		Morag		26.36		43.59		590		27.09		36.04		0.486		79.7				21.7792543374				20.8346213292

		Luffness		Sante		13.77		46.5		689		33.28		25.87		0.486		79.7				20.703125				21.7792543374

		Luffness		Glenna		80.5		28.77		256.7		4.3		29.5		0.486		153.1				59.6976744186				25.3543814433

		Latch		Piper		174.1		24.81		404.4		19.41		26.44		2.571		49.73				20.8346213292				25.5507246377

		Latch		Morag		153.3		34.9		454		7.74		33.03		2.571		79.7				58.6563307494				26.3326848249

		Latch		Sante		197.1		29.28		270.7		10.28		29.09		2.571		79.7				26.3326848249				27.5638841567

		Latch		Glenna		612		22.68		235.7		3.7		23.65		2.571		153.1				63.7027027027				29.4005449591

		Luff 85		Piper		23.21		29.23		548.4		36.83										14.8900352973				58.6563307494

		Luff 85		Morag		21.99		28.58		460.9		33.9										13.5958702065				59.6976744186

		Luff 85		Glenna (12243)		466		20.39		113.2		12.04										9.4019933555				63.7027027027

		Luff 85		Fiona		22.45		23.76		336.4		26.18										12.8495034377

		Luff 85		11233		17.57		23.79		339.7		18.43										18.4319045035

		Luff 85		Vantage		32.25		22.54		107.6		8.64										12.4537037037



The final three columns here are the estimates and revised estimates (for Ymax) when fitting to Elston model with c replaces by s*g and Terrington is the base; s = 1.
Tolerance appears to depend on pathotype rather than cultivar!!
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