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Cereal variety mixtures:
 Increase yield
Reduce disease
Maintain quality
 Increase yield stability

Limitations…?

Demonstrated in:
Winter wheat for distilling (and baking)
Winter barley for feed
 Spring barley for malting and feed

More resilient, efficient crops

Monoculture  variety mixtures



Questions:

Within species
1. How many components?
2. What proportions?
3. What spatial arrangements (structured/random/connectivity/patches)?
4. How diverse can/should components be? 
5. What traits complement best (e.g. canopy types, weed competitiveness…) ?
6. Straw biomass effects (/harvest index)?
7. Nutrition and pathogen interactions (nitrogen & fungicides)?

Between species
•  How different crop species interact (cereal-legume etc.), for either biomass 

(for anaerobic digestion) or silage use

Practicalities
Quality… As good / better / less variable than monoculture



Mixtures: Disease reduction, yield increase and stability

y = 7.2x + 13.6
R2 = 0.931
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• Convergence of heading 
dates, maturity and height

• Less lodging in mixtures –
structural support
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Structured resistance gene deployment

Mildew1 4.09a 4.69a 2.61b

LSD 1.06 1 Percentage whole plant infection.   3



Thoroughly mixed or patchy?

Structure and scale

• Random
Homogeneous or patchy?

• Regular
Small or large areas?

• Structure
Complex and simple? 

• Proportions
Connectivity and ratio?
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						P1		P2		Mean mono		Mix		1x1		4x4		SED
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Sheet2

		





Sheet2

		Yield-ir		Yield-ir		Yield-ir		Yield-ir

		Yield-noni		Yield-noni		Yield-noni		Yield-noni

		Yield-spr		Yield-spr		Yield-spr		Yield-spr

		Irrigated		Irrigated		Irrigated		Irrigated

		Non-Irrigated		Non-Irrigated		Non-Irrigated		Non-Irrigated

		Spring/10		Spring/10		Spring/10		Spring/10



Mean mono

Mix

1x1

4x4

11.395

11.014

11.344

11.432

11.835

12.598

12.447

13.029

8.443

8.936

8.449

9.163

5.173

6.952

6.278

6.055

3.036

4.164

3.184

2.42

5.1825

6.1418

5.464

4.9862



Sheet3

		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				A		A		A		A		B		B		B		B		A		A		A		A		B		B		B		B

		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A				A		A		A		A		B		B		B		B		A		A		A		A		B		B		B		B

		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				A		A		A		A		B		B		B		B		A		A		A		A		B		B		B		B

		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A				A		A		A		A		B		B		B		B		A		A		A		A		B		B		B		B

		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				B		B		B		B		A		A		A		A		B		B		B		B		A		A		A		A

		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A				B		B		B		B		A		A		A		A		B		B		B		B		A		A		A		A

		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				B		B		B		B		A		A		A		A		B		B		B		B		A		A		A		A

		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A				B		B		B		B		A		A		A		A		B		B		B		B		A		A		A		A

		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				A		A		A		A		B		B		B		B		A		A		A		A		B		B		B		B

		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A				A		A		A		A		B		B		B		B		A		A		A		A		B		B		B		B

		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				A		A		A		A		B		B		B		B		A		A		A		A		B		B		B		B

		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A				A		A		A		A		B		B		B		B		A		A		A		A		B		B		B		B

		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				B		B		B		B		A		A		A		A		B		B		B		B		A		A		A		A

		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A				B		B		B		B		A		A		A		A		B		B		B		B		A		A		A		A

		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				B		B		B		B		A		A		A		A		B		B		B		B		A		A		A		A

		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A				B		B		B		B		A		A		A		A		B		B		B		B		A		A		A		A







But on a REAL farm…
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Mixed canopy habits
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		3.0		3.0		4.0		3.5		3.5		3.0		3.0		3.0		3.5		3.0		3.5		3.0		3.0		4.0		4.0		3.5		3.0		3.0		3.0		3.5		3.0		3.5		3.5		3.0

		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		3.5		f		f		c		c		f		f		c		c

																																				Series 2





Score (2) 14.5.01

		4.0		4.5		5.0		4.5		4.0		4.5		5.0		5.0		4.0		4.0		5.0		5.0		4.5		4.5		4.5		5.0		4.5		4.5		5.5		4.5		4.0		4.0		4.5		4.5

		3.5		5.0		5.0		4.5		4.0		4.5		4.5		4.5		5.0		4.5		4.5		5.0		4.5		4.5		4.5		5.0		4.5		4.0		4.5		5.0		4.0		4.0		5.0		4.5

		4.0		4.0		5.0		5.0		4.5		4.0		5.0		4.5		4.5		5.0		5.5		4.5		4.5		4.5		5.5		5.0		4.0		4.0		4.5		5.0		4.5		4.0		5.0		4.5

		4.0		5.0		4.5		5.0		4.5		5.0		5.0		5.0		5.0		5.0		5.0		4.5		4.0		4.5		5.0		4.5		4.5		4.0		4.5		5.0		4.5		4.5		5.0		5.0

		4.0		4.0		5.0		4.5		5.0		4.0		5.0		5.0		5.0		4.5		4.5		5.0		4.5		4.5		4.5		4.5		4.0		4.0		5.0		4.5		4.0		4.0		5.5		5.0

		4.0		4.0		5.0		5.0		4.0		4.0		4.5		5.0		4.5		4.5		5.5		5.5		4.5		4.0		5.0		5.0		4.5		4.5		4.5		5.0		4.5		4.0		5.5		5.0

		4.0		3.5		5.0		5.0		4.5		4.0		4.5		5.5		4.5		4.5		5.5		5.5		5.0		4.0		4.5		5.0		4.5		4.5		5.0		5.5		5.0		4.5		5.0		5.0

		3.5		3.5		5.0		5.0		4.5		4.0		5.0		5.0		4.0		4.5		5.0		5.0		4.0		5.0		5.0		5.0		4.0		4.5		4.5		4.0		4.5		4.5		4.5		4.5

		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c

																																				Series 2





 Score (3) 28.5.01

		5.0		5.0		5.5		5.5		4.5		5.0		5.5		5.5		5.5		5.0		6.0		5.5		5.5		5.0		5.5		5.5		5.5		5.5		5.5		6.0		5.5		5.5		6.0		5.0

		5.0		5.0		6.0		5.5		4.5		5.0		5.5		5.0		5.0		5.5		6.0		6.0		5.0		5.5		5.5		5.0		5.0		5.5		6.0		6.0		5.5		5.0		6.0		6.0

		4.5		4.0		6.0		6.0		5.0		5.0		6.0		6.0		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.0		5.5		3.5		6.0		5.5		5.5		5.0		6.0		6.0

		5.0		4.5		5.5		6.0		5.5		4.5		6.0		6.5		5.5		5.0		6.0		5.0		6.0		4.5		5.5		4.5		5.5		6.0		5.5		6.0		5.5		5.5		6.0		6.0

		5.0		4.5		6.0		6.0		5.5		5.0		6.0		6.0		5.5		3.5		6.0		6.0		5.5		5.5		6.0		6.0		6.0		6.0		5.5		6.0		5.5		5.5		5.5		6.0

		5.0		5.0		5.5		6.0		3.5		5.5		6.0		6.0		6.0		5.5		6.5		5.5		6.0		5.5		5.5		5.5		5.5		5.5		6.0		6.0		6.0		5.5		5.5		6.0

		4.5		4.0		6.0		6.0		5.0		5.5		6.0		5.5		5.5		5.5		6.0		6.0		5.5		6.0		6.0		5.5		5.0		6.0		5.5		6.0		6.0		5.5		6.0		5.5

		3.5		4.5		5.5		5.5		5.0		5.5		5.5		5.5		5.5		5.5		6.0		6.0		3.5		5.5		6.0		6.0		5.5		5.5		6.0		5.5		6.0		5.5		6.0		5.5

		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c

																																				Series 2





Score (4)12.6.01

		4.0		5.0		5.5		5.5		4.5		5.0		6.0		6.0		4.5		4.0		5.5		5.5		4.5		4.5		5.5		5.5		5.5		5.5		5.5		6.0		5.0		5.0		5.5		4.5

		5.0		4.5		5.5		5.5		4.5		4.5		6.0		4.5		3.5		4.5		5.5		5.5		4.0		4.0		6.0		6.0		5.5		5.5		5.5		6.0		5.5		5.0		6.0		6.0

		4.5		3.5		6.0		5.5		4.5		4.5		6.0		6.0		5.0		4.5		6.0		5.5		4.5		4.5		6.0		6.0		4.5		4.0		6.0		6.0		4.5		4.5		6.0		6.0

		4.5		4.5		5.5		6.0		4.5		4.5		6.0		6.0		4.5		4.5		6.0		5.0		4.5		4.0		5.5		5.5		5.0		5.5		5.5		6.0		5.0		5.0		6.0		6.0

		4.5		4.0		5.5		5.0		4.5		5.0		6.0		5.5		4.5		3.0		5.5		6.0		4.5		4.0		6.0		5.5		4.5		5.0		5.5		5.5		5.5		5.0		5.5		6.0

		4.5		4.5		6.0		5.5		3.0		5.0		6.0		5.5		5.0		5.0		6.0		6.0		4.5		4.5		6.0		6.0		5.5		5.5		6.0		5.5		5.5		4.0		5.5		5.5

		4.5		4.5		6.0		6.0		4.5		5.5		5.5		6.0		5.0		5.0		6.0		5.5		4.5		4.0		5.5		6.0		4.5		5.5		6.0		6.0		5.5		5.5		6.0		6.0

		4.0		4.5		6.0		5.5		4.5		5.5		6.0		6.0		4.5		4.5		6.0		6.0		3.0		5.5		6.0		6.0		5.0		6.0		5.5		4.5		4.5		5.5		6.0		6.0

		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c

																																				Series 2





Score (5)27.6.01

		4.5		5.0		6.5		6.0		4.5		4.5		6.5		6.5		4.5		4.5		6.5		7.0		4.5		4.5		6.5		6.5		5.5		5.5		7.0		7.0		5.0		4.5		6.5		3.5

		4.5		5.0		6.5		6.5		4.0		4.5		7.0		4.5		5.0		4.5		6.5		6.5		4.5		5.0		6.5		7.0		5.0		5.0		6.0		6.5		5.5		4.5		7.0		6.0

		4.5		2.5		6.5		6.5		4.0		4.5		7.0		6.5		4.5		5.0		7.5		7.0		4.5		5.0		6.5		6.5		5.0		4.0		6.5		7.0		5.5		4.0		7.0		6.5

		4.5		5.0		6.0		6.5		3.5		5.0		7.0		6.0		5.0		4.5		7.0		4.5		4.0		4.5		6.5		4.0		4.5		4.5		6.5		6.5		5.5		4.5		6.5		7.0

		5.0		4.0		6.5		3.5		4.5		4.5		7.0		6.5		5.0		3.5		7.0		7.0		5.0		5.0		6.5		7.0		4.5		4.5		7.0		6.5		5.0		4.5		7.0		6.5

		5.0		5.0		7.0		6.0		3.0		5.0		6.5		6.0		5.0		5.0		7.0		6.5		4.0		5.0		6.5		6.5		5.0		5.0		6.5		6.0		6.0		3.0		7.0		6.5

		4.5		5.0		7.0		6.5		4.0		4.5		6.5		7.0		5.0		4.5		7.0		7.0		5.0		5.0		6.0		6.5		5.0		4.5		7.0		6.5		5.5		4.5		7.0		7.0

		4.0		4.5		6.5		6.5		4.0		5.0		6.5		7.0		4.5		4.5		7.0		7.0		3.0		5.5		7.0		6.5		5.0		5.0		6.5		4.0		5.0		5.0		6.5		6.5

		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c

		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24





Yield record sheet (missingval)

						Cut on the 15/8/2001 dryed and recorded on the 21/8/2001																by G.Wright & P.Neave

		8				*		*						3259.7		2461.9						3459.3		3621.3						3611.4		3261.4						3428.2		3462.4						3475.0		3311.4						3283.0		3567.2						3231.0		2634.9						*		*						2951.7		2162.1						3105.7		2932.0						*		*						1

		7				3324.6		3310.8						3280.3		3130.8						2592.3		3643.0						3060.8		4432.0						3556.4		3648.3						3608.4		3579.4						3758.9		3477.8						3400.7		3766.8						3292.4		3200.0						2895.2		2467.4						2497.6		2727.2						2676.9		2774.2						2

		6				2991.0		4583.5						3342.4		2449.1						3104.2		3226.9						2343.0		2928.4						3613.6		3776.2						3608.9		4185.4						3458.3		3246.7						3282.0		3357.5						3499.7		4162.7						2628.3		3045.3						3720.9		3499.4						2741.0		3375.4						3

		5				3629.9		3257.9						2354.7		3411.4						2910.9		3309.5						3128.7		2701.8						3297.1		2796.6						3121.9		4480.5						3492.5		3605.4						3040.1		4408.1						3689.0		3340.6						3143.8		2732.2						3191.6		3248.7						2859.3		3089.1						4

		4				3288.6		2877.4						3288.0		*						3562.9		3807.0						2903.2		2927.5						3543.9		4532.4						3467.3		2917.5						3570.8		3217.8						2931.6		2946.7						3248.8		3627.2						3091.4		3010.1						3040.0		3010.3						2929.8		2939.5						5

		3				3939.0		3194.2						3527.3		*						4002.1		3420.8						2946.0		3279.3						3096.8		2752.4						3435.9		3554.2						3556.1		4053.2						2897.5		3243.8						3651.6		3658.6						2861.8		2979.6						2876.8		3937.8						3271.6		3158.6						6

		2				2548.3		1252.4						3225.7		3260.5						3667.1		4218.5						2792.1		3290.6						4173.2		3644.0						3020.9		3322.4						2964.0		3411.5						3368.6		2825.2						3623.9		3132.7						2748.6		3088.7						2983.5		3580.8						2527.0		*						7

		1				*		*						*		*						3374.5		2300.7						3294.0		3456.0						3879.1		3853.4						2780.4		2655.5						4203.3		2798.7						2644.4		2926.7						3281.0		2722.1						2641.7		3464.8						*		*						*		*						8

				G		f		f		G		G		c		c		G		G		f		f		G		G		c		c		G		G		f		f		G		G		c		c		G		G		f		f		G		G		c		c		G		G		f		f		G		G		c		c		G		G		f		f		G		G		c		c		G		G

						1		2						3		4						5		6		Series 1				7		8						9		10						11		12						13		14						15		16						17		18						19		20						21		22						23		24

				0		Bed 4 plot's 3 & 4 Mixed 7392.0 = two plot's together																										Trial BV - Barley mixtures QTL/morphology experiment. Sponsor: Adrian Newton (VS  Unit)																																		Therefore need: 48 beds x 1.6 m = 77m x 50 m
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Yield record sheet (correction)

		Cut on the 15/8/2001 dryed and recorded on the 21/8/2001								by G.Wright & P.Neave

		2919.8		3371.9		3422.7		2584.9		3459.3		3621.3		3611.4		3261.4		3428.2		3462.4		3475.0		3311.4		3283.0		3567.2		3231.0		2766.6		2565.2		2371.9		2951.7		2162.1		3105.7		2932.0		2811.5		*

		3324.6		3310.8		3280.3		3130.8		2592.3		3643.0		3060.8		4432.0		3556.4		3648.3		3608.4		3579.4		3758.9		3477.8		3400.7		3766.8		3292.4		3200.0		2895.2		2467.4		2497.6		2727.2		2676.9		2774.2

		2991.0		4583.5		3342.4		2449.1		3104.2		3226.9		2343.0		2928.4		3613.6		3776.2		3608.9		4185.4		3458.3		3246.7		3282.0		3357.5		3499.7		4162.7		2628.3		3045.3		3720.9		3499.4		2741.0		3375.4

		3629.9		3257.9		2354.7		3411.4		2910.9		3309.5		3128.7		2701.8		3297.1		2796.6		3121.9		4480.5		3492.5		3605.4		3040.1		4408.1		3689.0		3340.6		3143.8		2732.2		3191.6		3248.7		2859.3		3089.1

		3288.6		2877.4		3288.0		*		3562.9		3807.0		2903.2		2927.5		3543.9		4532.4		3467.3		2917.5		3570.8		3217.8		2931.6		2946.7		3248.8		3627.2		3091.4		3010.1		3040.0		3010.3		2929.8		2939.5

		3939.0		3194.2		3527.3		*		4002.1		3420.8		2946.0		3279.3		3096.8		2752.4		3435.9		3554.2		3556.1		4053.2		2897.5		3243.8		3651.6		3658.6		2861.8		2979.6		2876.8		3937.8		3271.6		3158.6

		2548.3		1252.4		3225.7		3260.5		3667.1		4218.5		2792.1		3290.6		4173.2		3644.0		3020.9		3322.4		2964.0		3411.5		3368.6		2825.2		3623.9		3132.7		2748.6		3088.7		2983.5		3580.8		2527.0		1826.6

		*		2914.5		3242.5		2836.6		3374.5		2300.7		3294.0		3456.0		3879.1		3853.4		2780.4		2655.5		4203.3		2798.7		2644.4		2926.7		3281.0		2722.1		2641.7		3464.8		3095.3		2733.3		*		*

		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c		f		f		c		c

		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24

		Bed 4 plot's 3 & 4 Mixed 7392.0 = two plot's together														Trial BV - Barley mixtures QTL/morphology experiment. Sponsor: Adrian Newton (VS  Unit)
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Yield record sheet

						Cut on the 15/8/2001 dryed and recorded on the 21/8/2001																by G.Wright & P.Neave

		8				1459.9		2809.9						3259.7		2461.9						3459.3		3621.3						3611.4		3261.4						3428.2		3462.4						3475.0		3311.4						3283.0		3567.2						3231.0		2634.9						1973.2		1976.6						2951.7		2162.1						3105.7		2932.0						2162.7		1428.5						1

		7				3324.6		3310.8						3280.3		3130.8						2592.3		3643.0						3060.8		4432.0						3556.4		3648.3						3608.4		3579.4						3758.9		3477.8						3400.7		3766.8						3292.4		3200.0						2895.2		2467.4						2497.6		2727.2						2676.9		2774.2						2

		6				2991.0		4583.5						3342.4		2449.1						3104.2		3226.9						2343.0		2928.4						3613.6		3776.2						3608.9		4185.4						3458.3		3246.7						3282.0		3357.5						3499.7		4162.7						2628.3		3045.3						3720.9		3499.4						2741.0		3375.4						3

		5				3629.9		3257.9						2354.7		3411.4						2910.9		3309.5						3128.7		2701.8						3297.1		2796.6						3121.9		4480.5						3492.5		3605.4						3040.1		4408.1						3689.0		3340.6						3143.8		2732.2						3191.6		3248.7						2859.3		3089.1						4

		4				3288.6		2877.4						3288.0		7392.0						3562.9		3807.0						2903.2		2927.5						3543.9		4532.4						3467.3		2917.5						3570.8		3217.8						2931.6		2946.7						3248.8		3627.2						3091.4		3010.1						3040.0		3010.3						2929.8		2939.5						5

		3				3939.0		3194.2						3527.3								4002.1		3420.8						2946.0		3279.3						3096.8		2752.4						3435.9		3554.2						3556.1		4053.2						2897.5		3243.8						3651.6		3658.6						2861.8		2979.6						2876.8		3937.8						3271.6		3158.6						6

		2				2548.3		1252.4						3225.7		3260.5						3667.1		4218.5						2792.1		3290.6						4173.2		3644.0						3020.9		3322.4						2964.0		3411.5						3368.6		2825.2						3623.9		3132.7						2748.6		3088.7						2983.5		3580.8						2527.0		1522.2						7

		1				541.7		1943.0						2594.1		2578.7						3374.5		2300.7						3294.0		3456.0						3879.1		3853.4						2780.4		2655.5						4203.3		2798.7						2644.4		2926.7						3281.0		2722.1						2641.7		3464.8						2381.7		2024.7						249.2		178.2						8
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				0		Bed 4 plot's 3 & 4 Mixed 7392.0 = two plot's together																										Trial BV - Barley mixtures QTL/morphology experiment. Sponsor: Adrian Newton (VS  Unit)																																		Therefore need: 48 beds x 1.6 m = 77m x 50 m
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Seed

		k		8																																																																																																		1		135.6309583333		B91-63/33/3		T		b		a		b		a		a

		a		7																																																																																																		2		129.1207244152		B91-63/119/1		T		b		a		b		a		a				Livet cvar 16				150.8204191032

		e		6																																																																																																		3		137.7988662281		B91-63/7/3		S		a		a		b		a		a								1809.84

		r		5																																																																																																		4		141.0539831871		B91-63/127/1		S		a		a		b		a		a

		b		4																																																																																																		5		132.3758413743		B91-63/30/2		E		b		b		b		a		b

				3																																																																																																		6		133.4597953216		B91-63/152/1		E		b		b		b		a		a

		m		2																																																																																																		7		116.1002565789		B91-63/21/1		D		a		b		b		a		b

		0		1																																																																																																		8		104.1637426901		B91-63/44/1		D		a		b		b		a		b

		5				G		f		f		G		G		c		c		G		G		f		f		G		G		c		c		G		G		f		f		G		G		c		c		G		G		f		f		G		G		c		c		G		G		f		f		G		G		c		c		G		G		f		f		G		G		c		c		G								Habit		sdw1		ari-eGP		P12M16h		E32M34a		P22M62a

																												Series 1																																														Series 2

																																																																																																								Trian BV, 2000-2001				T		S		E		D		TS		TE		TD		SE		SD		ED		TSE		TSD		TED		SED		TSED

				Trial BV - Barley mixtures QTL/morphology experiment. Sponsor: Adrian Newton (VS  Unit)																																																																Therefore need: 48 beds x 1.6 m = 77m x 50 m																																				B91-63/33/3		1		135.6309583333								135.6309583333		135.6309583333		135.6309583333								135.6309583333		135.6309583333		135.6309583333				135.6309583333

																																																																																																								B91-63/7/3		3				137.7988662281						137.7988662281						137.7988662281		137.7988662281				137.7988662281		137.7988662281				137.7988662281		137.7988662281

																																																																																																								B91-63/30/2		5						132.3758413743						132.3758413743				132.3758413743				132.3758413743		132.3758413743				132.3758413743		132.3758413743		132.3758413743

																																																																																																								B91-63/21/1		7								116.1002565789						116.1002565789				116.1002565789		116.1002565789				116.1002565789		116.1002565789		116.1002565789		116.1002565789

																																																																																														33												Series 1 (2 treats x 3 reps)

																																																																																														7										B91-63/33/3		1		135.6309583333								67.8154791667		67.8154791667		67.8154791667		0		0		0		45.2103194444		45.2103194444		45.2103194444		0		33.9077395833

																																																																																														125										B91-63/7/3		3				137.7988662281						68.899433114		0		0		68.899433114		68.899433114		0		45.9329554094		45.9329554094		0		45.9329554094		34.449716557

																																																																																														30										B91-63/30/1		5						132.3758413743				0		66.1879206871		0		66.1879206871		0		66.1879206871		44.1252804581		0		44.1252804581		44.1252804581		33.0939603436

																																																																																														148										B91-63/21/1		7								116.1002565789		0		0		58.0501282895		0		58.0501282895		58.0501282895		0		38.7000855263		38.7000855263		38.7000855263		29.0250641447

																																																																																														21

																																																																																														44										B91-63/119/1		2		129.1207244152								129.1207244152		129.1207244152		129.1207244152								129.1207244152		129.1207244152		129.1207244152				129.1207244152

																																																																																																								B91-63/127/1		4				141.0539831871						141.0539831871						141.0539831871		141.0539831871				141.0539831871		141.0539831871				141.0539831871		141.0539831871

																																																																																																								B91-63/152/1		6						133.4597953216						133.4597953216				133.4597953216				133.4597953216		133.4597953216				133.4597953216		133.4597953216		133.4597953216

																																																																																																								B91-63/44/1		8								104.1637426901						104.1637426901				104.1637426901		104.1637426901				104.1637426901		104.1637426901		104.1637426901		104.1637426901

																																																																																																										Series 2 (2 treats x 3 reps)

																																																																																																								B91-63/119/1		2		129.1207244152								64.5603622076		64.5603622076		64.5603622076		0		0		0		43.0402414717		43.0402414717		43.0402414717		0		32.2801811038

																																																																																																								B91-63/127/1		4				141.0539831871						70.5269915936		0		0		70.5269915936		70.5269915936		0		47.0179943957		47.0179943957		0		47.0179943957		35.2634957968

																																																																																																								B91-63/152/1		6						133.4597953216				0		66.7298976608		0		66.7298976608		0		66.7298976608		44.4865984405		0		44.4865984405		44.4865984405		33.3649488304

																																																																																																								B91-63/44/1		8								104.1637426901		0		0		52.081871345		0		52.081871345		52.081871345		0		34.7212475634		34.7212475634		34.7212475634		26.0409356725

																																																																																																												Label S1-T				… S1-TSED				6 packets of each (2 treat x 3 reps)						i.e. 15 x 6 total + 1 x 6 filler

																																																																																																												Label S2-T				… S2-TSED				6 packets of each (2 treats x 3 reps)						i.e. 15 x 6 total + 1 x 6 filler





datamaster

		trial		bed		plot		rep		fung		series		entry		serentry		typeentry		yield		300401		140501		280501		120601		270601		meanrhyn		AUDPCR		300401%		140501%		280501%		120601%		270601%		AUDPCR%

		bv		1		3		1		f1		1		4		D21		D		3939		3.5		4.0		5.0		4.5		5.0		4.4		267		3.0		5.0		10.0		7.0		10.0		408

		bv		4		5		1		f0		1		4		D21		D		3411		4.0		5.0		6.0		6.0		6.5		5.5		339		5.0		10.0		25.0		25.0		37.0		1165

		bv		6		2		2		f1		1		4		D21		D		4219		3.5		4.0		5.5		5.5		4.5		4.6		282		3.0		5.0		17.0		17.0		7.0		628

		bv		7		6		2		f0		1		4		D21		D		2343		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		9		2		3		f1		1		4		D21		D		4173		3.0		4.5		5.5		5.0		5.0		4.6		286		1.0		7.0		17.0		10.0		10.0		563

		bv		12		6		3		f0		1		4		D21		D		4185		4.0		4.5		5.5		5.5		7.0		5.3		327		5.0		7.0		17.0		17.0		50.0		993

		bv		2		2		1		f1		1		3		E30		E		1252		4.0		3.5		4.0		4.5		5.0		4.2		248		5.0		3.0		5.0		7.0		10.0		324

		bv		3		5		1		f0		1		3		E30		E		2355		3.5		4.5		5.5		5.5		6.0		5		310		3.0		7.0		17.0		17.0		25.0		791

		bv		6		1		2		f1		1		3		E30		E		2301		3.0		4.0		5.5		5.5		5.0		4.6		289		1.0		5.0		17.0		17.0		10.0		637

		bv		7		2		2		f0		1		3		E30		E		2792		3.5		4.5		6.0		5.5		6.5		5.2		326		3.0		7.0		25.0		17.0		37.0		993

		bv		10		3		3		f1		1		3		E30		E		2752		3.0		4.5		5.5		5.0		5.0		4.6		286		1.0		7.0		17.0		10.0		10.0		563

		bv		12		1		3		f0		1		3		E30		E		2656		3.0		5.0		6.0		6.0		7.0		5.4		345		1.0		10.0		25.0		25.0		50.0		1235

		bv		1		7		1		f1		1		10		ED-1		ED		3325		4.0		3.5		5.0		5.0		4.5		4.4		263		5.0		3.0		10.0		10.0		7.0		415

		bv		4		3		1		f0		1		10		ED-1		ED		*		3.0		5.0		6.0		5.5		6.0		5.1		321		1.0		10.0		25.0		17.0		25.0		931

		bv		5		2		2		f1		1		10		ED-1		ED		3667		3.0		4.5		5.0		4.5		4.0		4.2		254		1.0		7.0		10.0		7.0		5.0		384

		bv		8		3		2		f0		1		10		ED-1		ED		3279		3.5		5.0		6.0		5.5		6.0		5.2		322		3.0		10.0		25.0		17.0		25.0		945

		bv		10		2		3		f1		1		10		ED-1		ED		3644		3.0		4.5		5.5		5.0		4.5		4.5		278		1.0		7.0		17.0		10.0		7.0		541

		bv		11		4		3		f0		1		10		ED-1		ED		3467		3.0		4.5		6.0		5.5		7.0		5.2		333		1.0		7.0		25.0		17.0		50.0		1077

		bv		2		6		1		f1		1		16		Livet-1		Livet		4584		3.5		4.0		4.0		3.5		2.5		3.5		196		3.0		5.0		5.0		3.0		0.4		208

		bv		4		4		1		f0		1		16		Livet-1		Livet		*		3.5		4.5		6.0		5.0		3.5		4.5		270		3.0		7.0		25.0		10.0		3.0		637

		bv		5		3		2		f1		1		16		Livet-1		Livet		4002		3.0		4.0		3.5		3.0		3.0		3.3		187		1.0		5.0		3.0		1.0		1.0		141

		bv		8		7		2		f0		1		16		Livet-1		Livet		4432		4.0		4.5		5.0		4.5		4.5		4.5		264		5.0		7.0		10.0		7.0		7.0		427

		bv		10		4		3		f1		1		16		Livet-1		Livet		4532		3.0		4.5		3.5		3.0		3.5		3.5		200		1.0		7.0		3.0		1.0		3.0		184

		bv		12		5		3		f0		1		16		Livet-1		Livet		4481		3.0		4.5		5.0		5.0		4.5		4.4		270		1.0		7.0		10.0		10.0		7.0		443

		bv		2		7		1		f1		1		2		S7		S		3311		3.5		5.0		5.0		4.5		5.0		4.6		275		3.0		10.0		10.0		7.0		10.0		478

		bv		3		3		1		f0		1		2		S7		S		3527		4.0		5.0		5.5		6.0		7.0		5.5		339		5.0		10.0		17.0		25.0		50.0		1151

		bv		6		5		2		f1		1		2		S7		S		3310		3.5		5.0		4.5		4.5		5.0		4.5		267		3.0		10.0		7.0		7.0		10.0		436

		bv		8		2		2		f0		1		2		S7		S		3291		4.0		5.5		5.5		6.0		7.0		5.6		343		5.0		17.0		17.0		25.0		50.0		1249

		bv		9		7		3		f1		1		2		S7		S		3556		3.5		5.0		5.0		3.5		5.0		4.4		260		3.0		10.0		10.0		3.0		10.0		420

		bv		11		6		3		f0		1		2		S7		S		3609		3.5		5.5		5.5		6.0		7.5		5.6		350		3.0		17.0		17.0		25.0		62.0		1325

		bv		2		8		1		f1		1		9		SD-1		SD		3372		4.0		4.5		5.0		5.0		5.0		4.7		279		5.0		7.0		10.0		10.0		10.0		493

		bv		3		8		1		f0		1		9		SD-1		SD		3423		3.5		5.0		5.5		5.5		6.5		5.2		322		3.0		10.0		17.0		17.0		37.0		923

		bv		6		7		2		f1		1		9		SD-1		SD		3643		4.0		4.5		5.0		4.5		4.5		4.5		264		5.0		7.0		10.0		7.0		7.0		427

		bv		7		8		2		f0		1		9		SD-1		SD		3611		4.0		5.0		5.5		6.0		6.5		5.4		331		5.0		10.0		17.0		25.0		37.0		1053

		bv		10		6		3		f1		1		9		SD-1		SD		3776		3.5		5.0		5.5		4.5		5.0		4.7		283		3.0		10.0		17.0		7.0		10.0		576

		bv		12		3		3		f0		1		9		SD-1		SD		3554		3.5		5.5		5.5		6.0		6.5		5.4		334		3.0		17.0		17.0		25.0		37.0		1137

		bv		2		5		1		f1		1		8		SE-1		SE		3258		4.0		5.0		4.5		4.5		5.0		4.6		268		5.0		10.0		7.0		7.0		10.0		450

		bv		4		7		1		f0		1		8		SE-1		SE		3131		3.0		4.5		5.5		5.5		6.5		5		317		1.0		7.0		17.0		17.0		37.0		867

		bv		6		3		2		f1		1		8		SE-1		SE		3421		3.5		4.0		5.5		5.0		5.0		4.6		282		3.0		5.0		17.0		10.0		10.0		549

		bv		8		1		2		f0		1		8		SE-1		SE		3456		3.0		5.0		5.5		6.0		7.0		5.3		337		1.0		10.0		17.0		25.0		50.0		1123

		bv		9		4		3		f1		1		8		SE-1		SE		3544		3.5		5.0		5.5		4.5		5.0		4.7		283		3.0		10.0		17.0		7.0		10.0		576

		bv		11		5		3		f0		1		8		SE-1		SE		3122		3.0		5.0		6.0		6.0		7.0		5.4		345		1.0		10.0		25.0		25.0		50.0		1235

		bv		1		2		1		f1		1		14		SED-1		SED		2548		3.5		4.0		4.5		4.5		4.5		4.2		251		3.0		5.0		7.0		7.0		7.0		343

		bv		3		7		1		f0		1		14		SED-1		SED		3280		3.5		5.0		6.0		5.5		6.5		5.3		330		3.0		10.0		25.0		17.0		37.0		1035

		bv		6		8		2		f1		1		14		SED-1		SED		3621		3.5		4.5		5.0		5.0		4.5		4.5		271		3.0		7.0		10.0		10.0		7.0		457

		bv		7		4		2		f0		1		14		SED-1		SED		2903		3.0		5.0		6.0		6.0		7.0		5.4		345		1.0		10.0		25.0		25.0		50.0		1235

		bv		10		7		3		f1		1		14		SED-1		SED		3648		3.0		4.5		5.5		4.5		4.5		4.4		270		1.0		7.0		17.0		7.0		7.0		497

		bv		11		3		3		f0		1		14		SED-1		SED		3436		3.5		5.5		6.5		6.0		7.0		5.7		358		3.0		17.0		37.0		25.0		50.0		1515

		bv		2		4		1		f1		1		1		T33		T		2877		3.0		4.0		4.5		4.0		4.0		3.9		234		1.0		5.0		7.0		5.0		5.0		285

		bv		4		8		1		f0		1		1		T33		T		2585		3.0		4.5		5.5		5.5		6.0		4.9		309		1.0		7.0		17.0		17.0		25.0		777

		bv		5		5		2		f1		1		1		T33		T		2911		3.5		4.5		5.5		4.5		3.5		4.3		255		3.0		7.0		17.0		7.0		3.0		481

		bv		8		6		2		f0		1		1		T33		T		2928		3.5		4.5		6.0		6.0		6.5		5.3		334		3.0		7.0		25.0		25.0		37.0		1109

		bv		9		8		3		f1		1		1		T33		T		3428		3.0		4.0		5.5		4.5		4.5		4.3		266		1.0		5.0		17.0		7.0		7.0		469

		bv		12		4		3		f0		1		1		T33		T		2918		3.0		5.0		6.0		6.0		7.0		5.4		345		1.0		10.0		25.0		25.0		50.0		1235

		bv		1		8		1		f1		1		7		TD-1		TD		2920		3.0		4.0		5.0		4.0		4.5		4.1		250		1.0		5.0		10.0		5.0		7.0		342

		bv		3		1		1		f0		1		7		TD-1		TD		3243		4.0		5.0		5.5		6.0		6.5		5.4		331		5.0		10.0		17.0		25.0		37.0		1053

		bv		6		4		2		f1		1		7		TD-1		TD		3807		3.5		4.0		5.0		5.0		4.5		4.4		266		3.0		5.0		10.0		10.0		7.0		429

		bv		7		5		2		f0		1		7		TD-1		TD		3129		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		10		1		3		f1		1		7		TD-1		TD		3853		3.0		4.5		5.5		4.5		4.5		4.4		270		1.0		7.0		17.0		7.0		7.0		497

		bv		11		7		3		f0		1		7		TD-1		TD		3608		3.5		4.5		6.0		5.5		6.5		5.2		326		3.0		7.0		25.0		17.0		37.0		993

		bv		1		1		1		f1		1		6		TE-1		TE		*		3.0		3.5		3.5		4.0		4.0		3.6		215		1.0		3.0		3.0		5.0		5.0		201

		bv		4		6		1		f0		1		6		TE-1		TE		2449		3.5		5.0		6.0		5.5		6.5		5.3		330		3.0		10.0		25.0		17.0		37.0		1035

		bv		5		7		2		f1		1		6		TE-1		TE		2592		3.0		4.0		4.5		4.5		4.0		4		242		1.0		5.0		7.0		7.0		5.0		314

		bv		8		5		2		f0		1		6		TE-1		TE		2702		3.0		5.0		6.5		6.0		6.0		5.3		337		1.0		10.0		37.0		25.0		25.0		1215

		bv		9		3		3		f1		1		6		TE-1		TE		3097		3.5		4.5		6.0		5.0		5.0		4.8		294		3.0		7.0		25.0		10.0		10.0		689

		bv		11		1		3		f0		1		6		TE-1		TE		2780		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		2		1		1		f1		1		13		TED-1		TED		2915		3.0		3.5		4.5		4.5		4.5		4		246		1.0		3.0		7.0		7.0		7.0		301

		bv		4		2		1		f0		1		13		TED-1		TED		3261		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		6		6		2		f1		1		13		TED-1		TED		3227		3.5		4.0		5.0		4.5		4.5		4.3		259		3.0		5.0		10.0		7.0		7.0		385

		bv		7		1		2		f0		1		13		TED-1		TED		3294		3.0		5.0		5.5		6.0		6.5		5.2		329		1.0		10.0		17.0		25.0		37.0		1025

		bv		9		6		3		f1		1		13		TED-1		TED		3614		4.0		4.5		5.5		5.0		4.5		4.7		279		5.0		7.0		17.0		10.0		7.0		569

		bv		12		7		3		f0		1		13		TED-1		TED		3579		3.5		5.0		6.0		5.5		6.5		5.3		330		3.0		10.0		25.0		17.0		37.0		1035

		bv		2		3		1		f1		1		5		TS-1		TS		3194		3.5		4.0		5.0		4.5		5.0		4.4		267		3.0		5.0		10.0		7.0		10.0		408

		bv		4		1		1		f0		1		5		TS-1		TS		2837		3.5		5.0		5.5		5.5		6.5		5.2		322		3.0		10.0		17.0		17.0		37.0		923

		bv		5		6		2		f1		1		5		TS-1		TS		3104		3.0		4.5		5.0		4.5		4.0		4.2		254		1.0		7.0		10.0		7.0		5.0		384

		bv		8		4		2		f0		1		5		TS-1		TS		2928		3.5		5.0		6.0		5.5		6.5		5.3		330		3.0		10.0		25.0		17.0		37.0		1035

		bv		10		8		3		f1		1		5		TS-1		TS		3462		3.0		4.0		5.0		4.0		4.5		4.1		250		1.0		5.0		10.0		5.0		7.0		342

		bv		12		8		3		f0		1		5		TS-1		TS		3311		3.0		5.0		5.5		5.5		7.0		5.2		330		1.0		10.0		17.0		17.0		50.0		1007

		bv		1		5		1		f1		1		12		TSD-1		TSD		3630		4.0		4.0		5.0		4.5		4.5		4.4		259		5.0		5.0		10.0		7.0		7.0		399

		bv		3		4		1		f0		1		12		TSD-1		TSD		3288		3.0		5.0		6.0		5.5		6.5		5.2		329		1.0		10.0		25.0		17.0		37.0		1021

		bv		5		4		2		f1		1		12		TSD-1		TSD		3563		3.5		5.0		5.5		4.5		4.5		4.6		275		3.0		10.0		17.0		7.0		7.0		553

		bv		8		8		2		f0		1		12		TSD-1		TSD		3261		3.5		5.0		5.5		6.0		6.5		5.3		330		3.0		10.0		17.0		25.0		37.0		1039

		bv		10		5		3		f1		1		12		TSD-1		TSD		2797		3.5		5.0		5.0		4.5		4.5		4.5		267		3.0		10.0		10.0		7.0		7.0		455

		bv		12		2		3		f0		1		12		TSD-1		TSD		3322		3.5		5.5		6.0		5.5		7.0		5.5		342		3.0		17.0		25.0		17.0		50.0		1231

		bv		1		6		1		f1		1		11		TSE-1		TSE		2991		3.5		4.0		4.5		4.5		4.5		4.2		251		3.0		5.0		7.0		7.0		7.0		343

		bv		3		2		1		f0		1		11		TSE-1		TSE		3226		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		5		8		2		f1		1		11		TSE-1		TSE		3459		3.0		4.0		4.5		4.5		4.5		4.1		250		1.0		5.0		7.0		7.0		7.0		329

		bv		7		7		2		f0		1		11		TSE-1		TSE		3061		3.5		4.5		5.5		6.0		7.0		5.3		334		3.0		7.0		17.0		25.0		50.0		1095

		bv		9		5		3		f1		1		11		TSE-1		TSE		3297		3.5		5.0		5.5		4.5		5.0		4.7		283		3.0		10.0		17.0		7.0		10.0		576

		bv		11		2		3		f0		1		11		TSE-1		TSE		3021		3.5		5.5		6.0		6.0		7.0		5.6		350		3.0		17.0		25.0		25.0		50.0		1347

		bv		1		4		1		f1		1		15		TSED-1		TSED		3289		4.0		4.0		5.0		4.5		5.0		4.5		267		5.0		5.0		10.0		7.0		10.0		422

		bv		3		6		1		f0		1		15		TSED-1		TSED		3342		4.0		5.0		6.0		6.0		6.5		5.5		339		5.0		10.0		25.0		25.0		37.0		1165

		bv		5		1		2		f1		1		15		TSED-1		TSED		3375		3.5		4.5		5.0		4.5		4.0		4.3		255		3.0		7.0		10.0		7.0		5.0		398

		bv		7		3		2		f0		1		15		TSED-1		TSED		2946		3.0		4.5		6.0		6.0		6.5		5.2		333		1.0		7.0		25.0		25.0		37.0		1095

		bv		9		1		3		f1		1		15		TSED-1		TSED		3879		3.5		4.0		5.5		4.5		4.5		4.4		266		3.0		5.0		17.0		7.0		7.0		483

		bv		11		8		3		f0		1		15		TSED-1		TSED		3475		3.0		5.0		6.0		5.5		6.5		5.2		329		1.0		10.0		25.0		17.0		37.0		1021

		bv		13		2		1		f1		2		4		D44		D		2964		3.0		5.0		5.5		4.5		5.0		4.6		282		1.0		10.0		17.0		7.0		10.0		562

		bv		16		2		1		f0		2		4		D44		D		2825		3.5		5.0		5.5		6.0		6.5		5.3		330		3.0		10.0		17.0		25.0		37.0		1039

		bv		17		8		2		f1		2		4		D44		D		2565		3.5		4.5		5.5		5.5		5.5		4.9		302		3.0		7.0		17.0		17.0		17.0		731

		bv		20		7		2		f0		2		4		D44		D		2467		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		21		3		3		f1		2		4		D44		D		2877		3.5		4.5		6.0		5.5		6.0		5.1		318		3.0		7.0		25.0		17.0		25.0		903

		bv		23		6		3		f0		2		4		D44		D		2741		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		14		6		1		f1		2		3		E152		E		3247		3.0		4.5		5.5		4.5		5.0		4.5		278		1.0		7.0		17.0		7.0		10.0		520

		bv		15		1		1		f0		2		3		E152		E		2644		4.0		5.0		6.0		6.0		7.0		5.6		347		5.0		10.0		25.0		25.0		50.0		1263

		bv		18		1		2		f1		2		3		E152		E		2722		3.0		4.5		5.5		6.0		5.0		4.8		301		1.0		7.0		17.0		25.0		10.0		781

		bv		20		8		2		f0		2		3		E152		E		2162		4.0		4.5		6.0		6.0		7.0		5.5		342		5.0		7.0		25.0		25.0		50.0		1221

		bv		21		7		3		f1		2		3		E152		E		2498		3.5		4.0		5.5		5.5		5.5		4.8		298		3.0		5.0		17.0		17.0		17.0		703

		bv		23		1		3		f0		2		3		E152		E		*		3.5		4.5		6.0		6.0		6.5		5.3		334		3.0		7.0		25.0		25.0		37.0		1109

		bv		14		1		1		f1		2		10		ED-2		ED		2799		4.0		5.0		5.5		5.5		5.5		5.1		307		5.0		10.0		17.0		17.0		17.0		787

		bv		15		3		1		f0		2		10		ED-2		ED		2898		4.0		5.0		5.5		6.0		6.5		5.4		331		5.0		10.0		17.0		25.0		37.0		1053

		bv		18		8		2		f1		2		10		ED-2		ED		2372		3.5		4.5		5.5		5.5		5.5		4.9		302		3.0		7.0		17.0		17.0		17.0		731

		bv		19		2		2		f0		2		10		ED-2		ED		2749		3.5		5.0		5.5		6.0		7.0		5.4		338		3.0		10.0		17.0		25.0		50.0		1137

		bv		21		2		3		f1		2		10		ED-2		ED		2984		3.0		5.0		6.0		5.5		5.5		5		313		1.0		10.0		25.0		17.0		17.0		871

		bv		23		7		3		f0		2		10		ED-2		ED		2677		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		13		1		1		f1		2		16		Livet-2		Livet		4203		3.0		4.0		3.5		3.0		3.0		3.3		187		1.0		5.0		3.0		1.0		1.0		141

		bv		16		5		1		f0		2		16		Livet-2		Livet		4408		3.5		4.5		4.5		5.5		4.0		4.4		263		3.0		7.0		7.0		17.0		5.0		501

		bv		18		6		2		f1		2		16		Livet-2		Livet		4163		3.0		4.0		3.5		4.0		4.0		3.7		219		1.0		5.0		3.0		5.0		5.0		229

		bv		20		1		2		f0		2		16		Livet-2		Livet		3465		3.5		4.0		5.5		4.5		4.0		4.3		258		3.0		5.0		17.0		7.0		5.0		468

		bv		22		3		3		f1		2		16		Livet-2		Livet		3938		3.5		4.0		5.5		4.0		3.0		4		235		3.0		5.0		17.0		5.0		1.0		409

		bv		24		8		3		f0		2		16		Livet-2		Livet		*		3.0		4.5		5.0		4.5		3.5		4.1		246		1.0		7.0		10.0		7.0		3.0		369

		bv		13		7		1		f1		2		2		S127		S		3759		3.5		4.5		5.0		4.0		4.5		4.3		255		3.0		7.0		10.0		5.0		7.0		384

		bv		16		7		1		f0		2		2		S127		S		3767		4.0		5.0		5.0		6.0		7.0		5.4		331		5.0		10.0		10.0		25.0		50.0		1053

		bv		17		2		2		f1		2		2		S127		S		3624		3.0		4.5		5.0		4.5		5.0		4.4		270		1.0		7.0		10.0		7.0		10.0		422

		bv		19		8		2		f0		2		2		S127		S		2952		3.5		5.5		5.5		5.5		7.0		5.4		335		3.0		17.0		17.0		17.0		50.0		1119

		bv		21		6		3		f1		2		2		S127		S		3721		3.5		4.5		5.5		4.5		5.5		4.7		287		3.0		7.0		17.0		7.0		17.0		586

		bv		23		3		3		f0		2		2		S127		S		3272		4.0		5.5		5.5		5.5		7.0		5.5		335		5.0		17.0		17.0		17.0		50.0		1133

		bv		14		5		1		f1		2		9		SD-2		SD		3605		3.5		4.5		4.5		4.0		4.5		4.2		247		3.0		7.0		7.0		5.0		7.0		342

		bv		16		6		1		f0		2		9		SD-2		SD		3358		3.0		5.0		5.0		6.0		6.5		5.1		322		1.0		10.0		10.0		25.0		37.0		927

		bv		17		6		2		f1		2		9		SD-2		SD		3500		4.0		4.0		5.5		4.5		5.0		4.6		275		5.0		5.0		17.0		7.0		10.0		520

		bv		19		4		2		f0		2		9		SD-2		SD		3091		3.5		5.0		5.5		5.5		7.0		5.3		330		3.0		10.0		17.0		17.0		50.0		1021

		bv		21		5		3		f1		2		9		SD-2		SD		3192		3.5		4.5		5.5		5.0		5.5		4.8		294		3.0		7.0		17.0		10.0		17.0		630

		bv		23		4		3		f0		2		9		SD-2		SD		2930		4.0		5.5		5.5		5.5		7.0		5.5		335		5.0		17.0		17.0		17.0		50.0		1133

		bv		13		4		1		f1		2		8		SE-2		SE		3571		3.5		4.5		5.5		4.5		5.0		4.6		279		3.0		7.0		17.0		7.0		10.0		534

		bv		15		6		1		f0		2		8		SE-2		SE		3282		3.0		5.5		5.5		6.0		6.5		5.3		334		1.0		17.0		17.0		25.0		37.0		1123

		bv		18		3		2		f1		2		8		SE-2		SE		3659		3.0		4.5		5.5		5.5		5.0		4.7		293		1.0		7.0		17.0		17.0		10.0		665

		bv		20		6		2		f0		2		8		SE-2		SE		3045		4.0		5.0		5.5		6.0		7.0		5.5		339		5.0		10.0		17.0		25.0		50.0		1151

		bv		21		8		3		f1		2		8		SE-2		SE		3106		3.0		4.0		5.5		5.0		5.0		4.5		281		1.0		5.0		17.0		10.0		10.0		535

		bv		24		2		3		f0		2		8		SE-2		SE		1827		4.0		5.0		5.5		6.0		7.0		5.5		339		5.0		10.0		17.0		25.0		50.0		1151

		bv		14		8		1		f1		2		14		SED-2		SED		3567		3.0		4.5		5.0		4.5		4.5		4.3		262		1.0		7.0		10.0		7.0		7.0		399

		bv		15		5		1		f0		2		14		SED-2		SED		3040		3.5		5.0		5.5		5.5		6.5		5.2		322		3.0		10.0		17.0		17.0		37.0		923

		bv		17		3		2		f1		2		14		SED-2		SED		3652		3.5		4.5		5.5		5.5		5.0		4.8		294		3.0		7.0		17.0		17.0		10.0		679

		bv		20		5		2		f0		2		14		SED-2		SED		2732		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		22		2		3		f1		2		14		SED-2		SED		3581		3.5		4.5		5.5		5.5		4.5		4.7		286		3.0		7.0		17.0		17.0		7.0		656

		bv		23		2		3		f0		2		14		SED-2		SED		2527		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		13		5		1		f1		2		1		T119		T		3493		3.0		4.0		6.0		4.5		4.0		4.3		265		1.0		5.0		25.0		7.0		5.0		566

		bv		15		2		1		f0		2		1		T119		T		3369		3.0		4.5		6.0		5.5		6.0		5		317		1.0		7.0		25.0		17.0		25.0		889

		bv		18		4		2		f1		2		1		T119		T		3627		3.0		4.0		6.0		5.0		4.5		4.5		281		1.0		5.0		25.0		10.0		7.0		625

		bv		19		7		2		f0		2		1		T119		T		2895		3.0		4.5		6.0		5.5		6.0		5		317		1.0		7.0		25.0		17.0		25.0		889

		bv		22		6		3		f1		2		1		T119		T		3499		3.5		4.0		5.0		4.5		4.0		4.2		251		3.0		5.0		10.0		7.0		5.0		370

		bv		24		6		3		f0		2		1		T119		T		3375		3.0		4.5		6.0		6.0		6.5		5.2		333		1.0		7.0		25.0		25.0		37.0		1095

		bv		13		3		1		f1		2		7		TD-2		TD		3556		3.0		4.5		6.0		4.5		4.0		4.4		270		1.0		7.0		25.0		7.0		5.0		594

		bv		16		8		1		f0		2		7		TD-2		TD		2767		3.0		5.0		5.5		5.5		6.5		5.1		322		1.0		10.0		17.0		17.0		37.0		909

		bv		17		4		2		f1		2		7		TD-2		TD		3249		3.5		4.0		6.0		4.5		4.5		4.5		274		3.0		5.0		25.0		7.0		7.0		595

		bv		20		3		2		f0		2		7		TD-2		TD		2980		3.5		5.0		6.0		5.5		6.0		5.2		322		3.0		10.0		25.0		17.0		25.0		945

		bv		22		4		3		f1		2		7		TD-2		TD		3010		4.0		4.0		5.5		5.0		4.5		4.6		275		5.0		5.0		17.0		10.0		7.0		541

		bv		23		5		3		f0		2		7		TD-2		TD		2859		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		13		6		1		f1		2		6		TE-2		TE		3458		3.5		4.5		5.5		4.5		4.5		4.5		271		3.0		7.0		17.0		7.0		7.0		511

		bv		15		4		1		f0		2		6		TE-2		TE		2932		3.5		4.5		6.0		6.0		6.5		5.3		334		3.0		7.0		25.0		25.0		37.0		1109

		bv		18		5		2		f1		2		6		TE-2		TE		3341		3.5		4.0		6.0		5.5		4.5		4.7		290		3.0		5.0		25.0		17.0		7.0		740

		bv		19		3		2		f0		2		6		TE-2		TE		2862		3.5		4.5		6.0		6.0		6.5		5.3		334		3.0		7.0		25.0		25.0		37.0		1109

		bv		22		7		3		f1		2		6		TE-2		TE		2727		4.0		4.0		5.0		5.0		4.5		4.5		267		5.0		5.0		10.0		10.0		7.0		443

		bv		24		7		3		f0		2		6		TE-2		TE		2774		3.5		4.5		6.0		6.0		6.0		5.2		326		3.0		7.0		25.0		25.0		25.0		1019

		bv		14		4		1		f1		2		13		TED-2		TED		3218		3.5		4.5		5.5		4.0		5.0		4.5		271		3.0		7.0		17.0		5.0		10.0		505

		bv		16		4		1		f0		2		13		TED-2		TED		2947		3.5		4.5		6.0		5.5		7.0		5.3		334		3.0		7.0		25.0		17.0		50.0		1091

		bv		18		2		2		f1		2		13		TED-2		TED		3133		3.0		4.5		6.0		5.5		4.5		4.7		293		1.0		7.0		25.0		17.0		7.0		754

		bv		19		6		2		f0		2		13		TED-2		TED		2628		3.0		4.5		6.0		6.0		6.5		5.2		333		1.0		7.0		25.0		25.0		37.0		1095

		bv		22		8		3		f1		2		13		TED-2		TED		2932		4.0		4.0		5.5		5.0		4.5		4.6		275		5.0		5.0		17.0		10.0		7.0		541

		bv		23		8		3		f0		2		13		TED-2		TED		2812		3.5		4.5		6.0		5.5		6.5		5.2		326		3.0		7.0		25.0		17.0		37.0		993

		bv		14		2		1		f1		2		5		TS-2		TS		3412		3.5		4.0		6.0		4.0		5.0		4.5		274		3.0		5.0		25.0		5.0		10.0		589

		bv		16		1		1		f0		2		5		TS-2		TS		2927		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		18		7		2		f1		2		5		TS-2		TS		3200		3.0		4.0		5.5		5.5		5.0		4.6		289		1.0		5.0		17.0		17.0		10.0		637

		bv		20		4		2		f0		2		5		TS-2		TS		3010		3.5		4.5		6.0		5.5		6.5		5.2		326		3.0		7.0		25.0		17.0		37.0		993

		bv		21		1		3		f1		2		5		TS-2		TS		3095		3.0		4.5		6.0		4.5		5.0		4.6		286		1.0		7.0		25.0		7.0		10.0		632

		bv		24		3		3		f0		2		5		TS-2		TS		3159		3.5		5.0		6.0		5.5		6.5		5.3		330		3.0		10.0		25.0		17.0		37.0		1035

		bv		13		8		1		f1		2		12		TSD-2		TSD		3283		3.0		4.5		5.5		4.5		4.5		4.4		270		1.0		7.0		17.0		7.0		7.0		497

		bv		15		8		1		f0		2		12		TSD-2		TSD		3231		3.5		4.5		5.5		5.5		6.5		5.1		318		3.0		7.0		17.0		17.0		37.0		881

		bv		17		5		2		f1		2		12		TSD-2		TSD		3689		3.0		4.5		5.5		5.0		4.5		4.5		278		1.0		7.0		17.0		10.0		7.0		541

		bv		20		2		2		f0		2		12		TSD-2		TSD		3089		3.0		5.5		6.0		6.0		6.5		5.4		341		1.0		17.0		25.0		25.0		37.0		1235

		bv		21		4		3		f1		2		12		TSD-2		TSD		3040		3.0		4.0		5.5		5.5		5.0		4.6		289		1.0		5.0		17.0		17.0		10.0		637

		bv		24		4		3		f0		2		12		TSD-2		TSD		2940		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		14		3		1		f1		2		11		TSE-2		TSE		4053		3.5		4.0		5.5		4.5		5.0		4.5		274		3.0		5.0		17.0		7.0		10.0		506

		bv		15		7		1		f0		2		11		TSE-2		TSE		3401		3.5		4.5		5.5		6.0		6.5		5.2		326		3.0		7.0		17.0		25.0		37.0		997

		bv		17		7		2		f1		2		11		TSE-2		TSE		3292		3.0		4.5		5.0		5.5		5.0		4.6		286		1.0		7.0		10.0		17.0		10.0		567

		bv		19		1		2		f0		2		11		TSE-2		TSE		2642		3.0		4.5		6.0		5.5		6.5		5.1		325		1.0		7.0		25.0		17.0		37.0		979

		bv		22		1		3		f1		2		11		TSE-2		TSE		2733		3.5		4.5		5.5		5.5		5.0		4.8		294		3.0		7.0		17.0		17.0		10.0		679

		bv		24		5		3		f0		2		11		TSE-2		TSE		3089		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		14		7		1		f1		2		15		TSED-2		TSED		3478		4.0		4.5		5.5		4.0		5.0		4.6		272		5.0		7.0		17.0		5.0		10.0		519

		bv		16		3		1		f0		2		15		TSED-2		TSED		3244		3.0		5.0		5.5		6.0		6.5		5.2		329		1.0		10.0		17.0		25.0		37.0		1025

		bv		17		1		2		f1		2		15		TSED-2		TSED		3281		3.0		4.0		5.5		5.0		5.0		4.5		281		1.0		5.0		17.0		10.0		10.0		535

		bv		19		5		2		f0		2		15		TSED-2		TSED		3144		3.0		4.5		5.5		5.5		6.5		5		317		1.0		7.0		17.0		17.0		37.0		867

		bv		22		5		3		f1		2		15		TSED-2		TSED		3249		4.0		4.5		5.5		5.0		4.5		4.7		279		5.0		7.0		17.0		10.0		7.0		569

		bv		24		1		3		f0		2		15		TSED-2		TSED		*		3.0		4.5		5.5		6.0		6.5		5.1		325		1.0		7.0		17.0		25.0		37.0		983





datamaster-CALCS

																1		15		29		43		58												1		15		29		43		58

		trial		bed		plot		rep		fung		series		entry		serentry		typeentry		yield		300401		140501		280501		120601		270601		meanrhyn		AUDPCR		300401%		140501%		280501%		120601%		270601%		AUDPCR%

		bv		1		3		1		f1		1		4		D21		D		3939		3.5		4.0		5.0		4.5		5.0		4.4		267		3.0		5.0		10.0		7.0		10.0		408

		bv		4		5		1		f0		1		4		D21		D		3411		4.0		5.0		6.0		6.0		6.5		5.5		339		5.0		10.0		25.0		25.0		37.0		1165

		bv		6		2		2		f1		1		4		D21		D		4219		3.5		4.0		5.5		5.5		4.5		4.6		282		3.0		5.0		17.0		17.0		7.0		628

		bv		7		6		2		f0		1		4		D21		D		2343		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		9		2		3		f1		1		4		D21		D		4173		3.0		4.5		5.5		5.0		5.0		4.6		286		1.0		7.0		17.0		10.0		10.0		563

		bv		12		6		3		f0		1		4		D21		D		4185		4.0		4.5		5.5		5.5		7.0		5.3		327		5.0		7.0		17.0		17.0		50.0		993

		bv		13		2		1		f1		2		4		D44		D		2964		3.0		5.0		5.5		4.5		5.0		4.6		282		1.0		10.0		17.0		7.0		10.0		562

		bv		16		2		1		f0		2		4		D44		D		2825		3.5		5.0		5.5		6.0		6.5		5.3		330		3.0		10.0		17.0		25.0		37.0		1039

		bv		17		8		2		f1		2		4		D44		D		2565		3.5		4.5		5.5		5.5		5.5		4.9		302		3.0		7.0		17.0		17.0		17.0		731

		bv		20		7		2		f0		2		4		D44		D		2467		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		21		3		3		f1		2		4		D44		D		2877		3.5		4.5		6.0		5.5		6.0		5.1		318		3.0		7.0		25.0		17.0		25.0		903

		bv		23		6		3		f0		2		4		D44		D		2741		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		2		2		1		f1		1		3		E30		E		1252		4.0		3.5		4.0		4.5		5.0		4.2		248		5.0		3.0		5.0		7.0		10.0		324

		bv		3		5		1		f0		1		3		E30		E		2355		3.5		4.5		5.5		5.5		6.0		5		310		3.0		7.0		17.0		17.0		25.0		791

		bv		6		1		2		f1		1		3		E30		E		2301		3.0		4.0		5.5		5.5		5.0		4.6		289		1.0		5.0		17.0		17.0		10.0		637

		bv		7		2		2		f0		1		3		E30		E		2792		3.5		4.5		6.0		5.5		6.5		5.2		326		3.0		7.0		25.0		17.0		37.0		993

		bv		10		3		3		f1		1		3		E30		E		2752		3.0		4.5		5.5		5.0		5.0		4.6		286		1.0		7.0		17.0		10.0		10.0		563

		bv		12		1		3		f0		1		3		E30		E		2656		3.0		5.0		6.0		6.0		7.0		5.4		345		1.0		10.0		25.0		25.0		50.0		1235

		bv		14		6		1		f1		2		3		E152		E		3247		3.0		4.5		5.5		4.5		5.0		4.5		278		1.0		7.0		17.0		7.0		10.0		520

		bv		15		1		1		f0		2		3		E152		E		2644		4.0		5.0		6.0		6.0		7.0		5.6		347		5.0		10.0		25.0		25.0		50.0		1263

		bv		18		1		2		f1		2		3		E152		E		2722		3.0		4.5		5.5		6.0		5.0		4.8		301		1.0		7.0		17.0		25.0		10.0		781

		bv		20		8		2		f0		2		3		E152		E		2162		4.0		4.5		6.0		6.0		7.0		5.5		342		5.0		7.0		25.0		25.0		50.0		1221

		bv		21		7		3		f1		2		3		E152		E		2498		3.5		4.0		5.5		5.5		5.5		4.8		298		3.0		5.0		17.0		17.0		17.0		703

		bv		23		1		3		f0		2		3		E152		E		*		3.5		4.5		6.0		6.0		6.5		5.3		334		3.0		7.0		25.0		25.0		37.0		1109

		bv		1		7		1		f1		1		10		ED		ED		3325		4.0		3.5		5.0		5.0		4.5		4.4		263		5.0		3.0		10.0		10.0		7.0		415

		bv		4		3		1		f0		1		10		ED		ED		*		3.0		5.0		6.0		5.5		6.0		5.1		321		1.0		10.0		25.0		17.0		25.0		931

		bv		5		2		2		f1		1		10		ED		ED		3667		3.0		4.5		5.0		4.5		4.0		4.2		254		1.0		7.0		10.0		7.0		5.0		384

		bv		8		3		2		f0		1		10		ED		ED		3279		3.5		5.0		6.0		5.5		6.0		5.2		322		3.0		10.0		25.0		17.0		25.0		945

		bv		10		2		3		f1		1		10		ED		ED		3644		3.0		4.5		5.5		5.0		4.5		4.5		278		1.0		7.0		17.0		10.0		7.0		541

		bv		11		4		3		f0		1		10		ED		ED		3467		3.0		4.5		6.0		5.5		7.0		5.2		333		1.0		7.0		25.0		17.0		50.0		1077

		bv		14		1		1		f1		2		10		ED		ED		2799		4.0		5.0		5.5		5.5		5.5		5.1		307		5.0		10.0		17.0		17.0		17.0		787

		bv		15		3		1		f0		2		10		ED		ED		2898		4.0		5.0		5.5		6.0		6.5		5.4		331		5.0		10.0		17.0		25.0		37.0		1053

		bv		18		8		2		f1		2		10		ED		ED		2372		3.5		4.5		5.5		5.5		5.5		4.9		302		3.0		7.0		17.0		17.0		17.0		731

		bv		19		2		2		f0		2		10		ED		ED		2749		3.5		5.0		5.5		6.0		7.0		5.4		338		3.0		10.0		17.0		25.0		50.0		1137

		bv		21		2		3		f1		2		10		ED		ED		2984		3.0		5.0		6.0		5.5		5.5		5		313		1.0		10.0		25.0		17.0		17.0		871

		bv		23		7		3		f0		2		10		ED		ED		2677		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		2		6		1		f1		1		16		Livet		Livet		4584		3.5		4.0		4.0		3.5		2.5		3.5		196		3.0		5.0		5.0		3.0		0.4		208

		bv		4		4		1		f0		1		16		Livet		Livet		*		3.5		4.5		6.0		5.0		3.5		4.5		270		3.0		7.0		25.0		10.0		3.0		637

		bv		5		3		2		f1		1		16		Livet		Livet		4002		3.0		4.0		3.5		3.0		3.0		3.3		187		1.0		5.0		3.0		1.0		1.0		141

		bv		8		7		2		f0		1		16		Livet		Livet		4432		4.0		4.5		5.0		4.5		4.5		4.5		264		5.0		7.0		10.0		7.0		7.0		427

		bv		10		4		3		f1		1		16		Livet		Livet		4532		3.0		4.5		3.5		3.0		3.5		3.5		200		1.0		7.0		3.0		1.0		3.0		184

		bv		12		5		3		f0		1		16		Livet		Livet		4481		3.0		4.5		5.0		5.0		4.5		4.4		270		1.0		7.0		10.0		10.0		7.0		443

		bv		13		1		1		f1		2		16		Livet		Livet		4203		3.0		4.0		3.5		3.0		3.0		3.3		187		1.0		5.0		3.0		1.0		1.0		141

		bv		16		5		1		f0		2		16		Livet		Livet		4408		3.5		4.5		4.5		5.5		4.0		4.4		263		3.0		7.0		7.0		17.0		5.0		501

		bv		18		6		2		f1		2		16		Livet		Livet		4163		3.0		4.0		3.5		4.0		4.0		3.7		219		1.0		5.0		3.0		5.0		5.0		229

		bv		20		1		2		f0		2		16		Livet		Livet		3465		3.5		4.0		5.5		4.5		4.0		4.3		258		3.0		5.0		17.0		7.0		5.0		468

		bv		22		3		3		f1		2		16		Livet		Livet		3938		3.5		4.0		5.5		4.0		3.0		4		235		3.0		5.0		17.0		5.0		1.0		409

		bv		24		8		3		f0		2		16		Livet		Livet		*		3.0		4.5		5.0		4.5		3.5		4.1		246		1.0		7.0		10.0		7.0		3.0		369

		bv		2		7		1		f1		1		2		S7		S		3311		3.5		5.0		5.0		4.5		5.0		4.6		275		3.0		10.0		10.0		7.0		10.0		478

		bv		3		3		1		f0		1		2		S7		S		3527		4.0		5.0		5.5		6.0		7.0		5.5		339		5.0		10.0		17.0		25.0		50.0		1151

		bv		6		5		2		f1		1		2		S7		S		3310		3.5		5.0		4.5		4.5		5.0		4.5		267		3.0		10.0		7.0		7.0		10.0		436

		bv		8		2		2		f0		1		2		S7		S		3291		4.0		5.5		5.5		6.0		7.0		5.6		343		5.0		17.0		17.0		25.0		50.0		1249

		bv		9		7		3		f1		1		2		S7		S		3556		3.5		5.0		5.0		3.5		5.0		4.4		260		3.0		10.0		10.0		3.0		10.0		420

		bv		11		6		3		f0		1		2		S7		S		3609		3.5		5.5		5.5		6.0		7.5		5.6		350		3.0		17.0		17.0		25.0		62.0		1325

		bv		13		7		1		f1		2		2		S127		S		3759		3.5		4.5		5.0		4.0		4.5		4.3		255		3.0		7.0		10.0		5.0		7.0		384

		bv		16		7		1		f0		2		2		S127		S		3767		4.0		5.0		5.0		6.0		7.0		5.4		331		5.0		10.0		10.0		25.0		50.0		1053

		bv		17		2		2		f1		2		2		S127		S		3624		3.0		4.5		5.0		4.5		5.0		4.4		270		1.0		7.0		10.0		7.0		10.0		422

		bv		19		8		2		f0		2		2		S127		S		2952		3.5		5.5		5.5		5.5		7.0		5.4		335		3.0		17.0		17.0		17.0		50.0		1119

		bv		21		6		3		f1		2		2		S127		S		3721		3.5		4.5		5.5		4.5		5.5		4.7		287		3.0		7.0		17.0		7.0		17.0		586

		bv		23		3		3		f0		2		2		S127		S		3272		4.0		5.5		5.5		5.5		7.0		5.5		335		5.0		17.0		17.0		17.0		50.0		1133

		bv		2		8		1		f1		1		9		SD		SD		3372		4.0		4.5		5.0		5.0		5.0		4.7		279		5.0		7.0		10.0		10.0		10.0		493

		bv		3		8		1		f0		1		9		SD		SD		3423		3.5		5.0		5.5		5.5		6.5		5.2		322		3.0		10.0		17.0		17.0		37.0		923

		bv		6		7		2		f1		1		9		SD		SD		3643		4.0		4.5		5.0		4.5		4.5		4.5		264		5.0		7.0		10.0		7.0		7.0		427

		bv		7		8		2		f0		1		9		SD		SD		3611		4.0		5.0		5.5		6.0		6.5		5.4		331		5.0		10.0		17.0		25.0		37.0		1053

		bv		10		6		3		f1		1		9		SD		SD		3776		3.5		5.0		5.5		4.5		5.0		4.7		283		3.0		10.0		17.0		7.0		10.0		576

		bv		12		3		3		f0		1		9		SD		SD		3554		3.5		5.5		5.5		6.0		6.5		5.4		334		3.0		17.0		17.0		25.0		37.0		1137

		bv		14		5		1		f1		2		9		SD		SD		3605		3.5		4.5		4.5		4.0		4.5		4.2		247		3.0		7.0		7.0		5.0		7.0		342

		bv		16		6		1		f0		2		9		SD		SD		3358		3.0		5.0		5.0		6.0		6.5		5.1		322		1.0		10.0		10.0		25.0		37.0		927

		bv		17		6		2		f1		2		9		SD		SD		3500		4.0		4.0		5.5		4.5		5.0		4.6		275		5.0		5.0		17.0		7.0		10.0		520

		bv		19		4		2		f0		2		9		SD		SD		3091		3.5		5.0		5.5		5.5		7.0		5.3		330		3.0		10.0		17.0		17.0		50.0		1021

		bv		21		5		3		f1		2		9		SD		SD		3192		3.5		4.5		5.5		5.0		5.5		4.8		294		3.0		7.0		17.0		10.0		17.0		630

		bv		23		4		3		f0		2		9		SD		SD		2930		4.0		5.5		5.5		5.5		7.0		5.5		335		5.0		17.0		17.0		17.0		50.0		1133

		bv		2		5		1		f1		1		8		SE		SE		3258		4.0		5.0		4.5		4.5		5.0		4.6		268		5.0		10.0		7.0		7.0		10.0		450

		bv		4		7		1		f0		1		8		SE		SE		3131		3.0		4.5		5.5		5.5		6.5		5		317		1.0		7.0		17.0		17.0		37.0		867

		bv		6		3		2		f1		1		8		SE		SE		3421		3.5		4.0		5.5		5.0		5.0		4.6		282		3.0		5.0		17.0		10.0		10.0		549

		bv		8		1		2		f0		1		8		SE		SE		3456		3.0		5.0		5.5		6.0		7.0		5.3		337		1.0		10.0		17.0		25.0		50.0		1123

		bv		9		4		3		f1		1		8		SE		SE		3544		3.5		5.0		5.5		4.5		5.0		4.7		283		3.0		10.0		17.0		7.0		10.0		576

		bv		11		5		3		f0		1		8		SE		SE		3122		3.0		5.0		6.0		6.0		7.0		5.4		345		1.0		10.0		25.0		25.0		50.0		1235

		bv		13		4		1		f1		2		8		SE		SE		3571		3.5		4.5		5.5		4.5		5.0		4.6		279		3.0		7.0		17.0		7.0		10.0		534

		bv		15		6		1		f0		2		8		SE		SE		3282		3.0		5.5		5.5		6.0		6.5		5.3		334		1.0		17.0		17.0		25.0		37.0		1123

		bv		18		3		2		f1		2		8		SE		SE		3659		3.0		4.5		5.5		5.5		5.0		4.7		293		1.0		7.0		17.0		17.0		10.0		665

		bv		20		6		2		f0		2		8		SE		SE		3045		4.0		5.0		5.5		6.0		7.0		5.5		339		5.0		10.0		17.0		25.0		50.0		1151

		bv		21		8		3		f1		2		8		SE		SE		3106		3.0		4.0		5.5		5.0		5.0		4.5		281		1.0		5.0		17.0		10.0		10.0		535

		bv		24		2		3		f0		2		8		SE		SE		1827		4.0		5.0		5.5		6.0		7.0		5.5		339		5.0		10.0		17.0		25.0		50.0		1151

		bv		1		2		1		f1		1		14		SED		SED		2548		3.5		4.0		4.5		4.5		4.5		4.2		251		3.0		5.0		7.0		7.0		7.0		343

		bv		3		7		1		f0		1		14		SED		SED		3280		3.5		5.0		6.0		5.5		6.5		5.3		330		3.0		10.0		25.0		17.0		37.0		1035

		bv		6		8		2		f1		1		14		SED		SED		3621		3.5		4.5		5.0		5.0		4.5		4.5		271		3.0		7.0		10.0		10.0		7.0		457

		bv		7		4		2		f0		1		14		SED		SED		2903		3.0		5.0		6.0		6.0		7.0		5.4		345		1.0		10.0		25.0		25.0		50.0		1235

		bv		10		7		3		f1		1		14		SED		SED		3648		3.0		4.5		5.5		4.5		4.5		4.4		270		1.0		7.0		17.0		7.0		7.0		497

		bv		11		3		3		f0		1		14		SED		SED		3436		3.5		5.5		6.5		6.0		7.0		5.7		358		3.0		17.0		37.0		25.0		50.0		1515

		bv		14		8		1		f1		2		14		SED		SED		3567		3.0		4.5		5.0		4.5		4.5		4.3		262		1.0		7.0		10.0		7.0		7.0		399

		bv		15		5		1		f0		2		14		SED		SED		3040		3.5		5.0		5.5		5.5		6.5		5.2		322		3.0		10.0		17.0		17.0		37.0		923

		bv		17		3		2		f1		2		14		SED		SED		3652		3.5		4.5		5.5		5.5		5.0		4.8		294		3.0		7.0		17.0		17.0		10.0		679

		bv		20		5		2		f0		2		14		SED		SED		2732		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		22		2		3		f1		2		14		SED		SED		3581		3.5		4.5		5.5		5.5		4.5		4.7		286		3.0		7.0		17.0		17.0		7.0		656

		bv		23		2		3		f0		2		14		SED		SED		2527		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		2		4		1		f1		1		1		T33		T		2877		3.0		4.0		4.5		4.0		4.0		3.9		234		1.0		5.0		7.0		5.0		5.0		285

		bv		4		8		1		f0		1		1		T33		T		2585		3.0		4.5		5.5		5.5		6.0		4.9		309		1.0		7.0		17.0		17.0		25.0		777

		bv		5		5		2		f1		1		1		T33		T		2911		3.5		4.5		5.5		4.5		3.5		4.3		255		3.0		7.0		17.0		7.0		3.0		481

		bv		8		6		2		f0		1		1		T33		T		2928		3.5		4.5		6.0		6.0		6.5		5.3		334		3.0		7.0		25.0		25.0		37.0		1109

		bv		9		8		3		f1		1		1		T33		T		3428		3.0		4.0		5.5		4.5		4.5		4.3		266		1.0		5.0		17.0		7.0		7.0		469

		bv		12		4		3		f0		1		1		T33		T		2918		3.0		5.0		6.0		6.0		7.0		5.4		345		1.0		10.0		25.0		25.0		50.0		1235

		bv		13		5		1		f1		2		1		T119		T		3493		3.0		4.0		6.0		4.5		4.0		4.3		265		1.0		5.0		25.0		7.0		5.0		566

		bv		15		2		1		f0		2		1		T119		T		3369		3.0		4.5		6.0		5.5		6.0		5		317		1.0		7.0		25.0		17.0		25.0		889

		bv		18		4		2		f1		2		1		T119		T		3627		3.0		4.0		6.0		5.0		4.5		4.5		281		1.0		5.0		25.0		10.0		7.0		625

		bv		19		7		2		f0		2		1		T119		T		2895		3.0		4.5		6.0		5.5		6.0		5		317		1.0		7.0		25.0		17.0		25.0		889

		bv		22		6		3		f1		2		1		T119		T		3499		3.5		4.0		5.0		4.5		4.0		4.2		251		3.0		5.0		10.0		7.0		5.0		370

		bv		24		6		3		f0		2		1		T119		T		3375		3.0		4.5		6.0		6.0		6.5		5.2		333		1.0		7.0		25.0		25.0		37.0		1095

		bv		1		8		1		f1		1		7		TD		TD		2920		3.0		4.0		5.0		4.0		4.5		4.1		250		1.0		5.0		10.0		5.0		7.0		342

		bv		3		1		1		f0		1		7		TD		TD		3243		4.0		5.0		5.5		6.0		6.5		5.4		331		5.0		10.0		17.0		25.0		37.0		1053

		bv		6		4		2		f1		1		7		TD		TD		3807		3.5		4.0		5.0		5.0		4.5		4.4		266		3.0		5.0		10.0		10.0		7.0		429

		bv		7		5		2		f0		1		7		TD		TD		3129		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		10		1		3		f1		1		7		TD		TD		3853		3.0		4.5		5.5		4.5		4.5		4.4		270		1.0		7.0		17.0		7.0		7.0		497

		bv		11		7		3		f0		1		7		TD		TD		3608		3.5		4.5		6.0		5.5		6.5		5.2		326		3.0		7.0		25.0		17.0		37.0		993

		bv		13		3		1		f1		2		7		TD		TD		3556		3.0		4.5		6.0		4.5		4.0		4.4		270		1.0		7.0		25.0		7.0		5.0		594

		bv		16		8		1		f0		2		7		TD		TD		2767		3.0		5.0		5.5		5.5		6.5		5.1		322		1.0		10.0		17.0		17.0		37.0		909

		bv		17		4		2		f1		2		7		TD		TD		3249		3.5		4.0		6.0		4.5		4.5		4.5		274		3.0		5.0		25.0		7.0		7.0		595

		bv		20		3		2		f0		2		7		TD		TD		2980		3.5		5.0		6.0		5.5		6.0		5.2		322		3.0		10.0		25.0		17.0		25.0		945

		bv		22		4		3		f1		2		7		TD		TD		3010		4.0		4.0		5.5		5.0		4.5		4.6		275		5.0		5.0		17.0		10.0		7.0		541

		bv		23		5		3		f0		2		7		TD		TD		2859		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		1		1		1		f1		1		6		TE		TE		*		3.0		3.5		3.5		4.0		4.0		3.6		215		1.0		3.0		3.0		5.0		5.0		201

		bv		4		6		1		f0		1		6		TE		TE		2449		3.5		5.0		6.0		5.5		6.5		5.3		330		3.0		10.0		25.0		17.0		37.0		1035

		bv		5		7		2		f1		1		6		TE		TE		2592		3.0		4.0		4.5		4.5		4.0		4		242		1.0		5.0		7.0		7.0		5.0		314

		bv		8		5		2		f0		1		6		TE		TE		2702		3.0		5.0		6.5		6.0		6.0		5.3		337		1.0		10.0		37.0		25.0		25.0		1215

		bv		9		3		3		f1		1		6		TE		TE		3097		3.5		4.5		6.0		5.0		5.0		4.8		294		3.0		7.0		25.0		10.0		10.0		689

		bv		11		1		3		f0		1		6		TE		TE		2780		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		13		6		1		f1		2		6		TE		TE		3458		3.5		4.5		5.5		4.5		4.5		4.5		271		3.0		7.0		17.0		7.0		7.0		511

		bv		15		4		1		f0		2		6		TE		TE		2932		3.5		4.5		6.0		6.0		6.5		5.3		334		3.0		7.0		25.0		25.0		37.0		1109

		bv		18		5		2		f1		2		6		TE		TE		3341		3.5		4.0		6.0		5.5		4.5		4.7		290		3.0		5.0		25.0		17.0		7.0		740

		bv		19		3		2		f0		2		6		TE		TE		2862		3.5		4.5		6.0		6.0		6.5		5.3		334		3.0		7.0		25.0		25.0		37.0		1109

		bv		22		7		3		f1		2		6		TE		TE		2727		4.0		4.0		5.0		5.0		4.5		4.5		267		5.0		5.0		10.0		10.0		7.0		443

		bv		24		7		3		f0		2		6		TE		TE		2774		3.5		4.5		6.0		6.0		6.0		5.2		326		3.0		7.0		25.0		25.0		25.0		1019

		bv		2		1		1		f1		1		13		TED		TED		2915		3.0		3.5		4.5		4.5		4.5		4		246		1.0		3.0		7.0		7.0		7.0		301

		bv		4		2		1		f0		1		13		TED		TED		3261		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		6		6		2		f1		1		13		TED		TED		3227		3.5		4.0		5.0		4.5		4.5		4.3		259		3.0		5.0		10.0		7.0		7.0		385

		bv		7		1		2		f0		1		13		TED		TED		3294		3.0		5.0		5.5		6.0		6.5		5.2		329		1.0		10.0		17.0		25.0		37.0		1025

		bv		9		6		3		f1		1		13		TED		TED		3614		4.0		4.5		5.5		5.0		4.5		4.7		279		5.0		7.0		17.0		10.0		7.0		569

		bv		12		7		3		f0		1		13		TED		TED		3579		3.5		5.0		6.0		5.5		6.5		5.3		330		3.0		10.0		25.0		17.0		37.0		1035

		bv		14		4		1		f1		2		13		TED		TED		3218		3.5		4.5		5.5		4.0		5.0		4.5		271		3.0		7.0		17.0		5.0		10.0		505

		bv		16		4		1		f0		2		13		TED		TED		2947		3.5		4.5		6.0		5.5		7.0		5.3		334		3.0		7.0		25.0		17.0		50.0		1091

		bv		18		2		2		f1		2		13		TED		TED		3133		3.0		4.5		6.0		5.5		4.5		4.7		293		1.0		7.0		25.0		17.0		7.0		754

		bv		19		6		2		f0		2		13		TED		TED		2628		3.0		4.5		6.0		6.0		6.5		5.2		333		1.0		7.0		25.0		25.0		37.0		1095

		bv		22		8		3		f1		2		13		TED		TED		2932		4.0		4.0		5.5		5.0		4.5		4.6		275		5.0		5.0		17.0		10.0		7.0		541

		bv		23		8		3		f0		2		13		TED		TED		2812		3.5		4.5		6.0		5.5		6.5		5.2		326		3.0		7.0		25.0		17.0		37.0		993

		bv		2		3		1		f1		1		5		TS		TS		3194		3.5		4.0		5.0		4.5		5.0		4.4		267		3.0		5.0		10.0		7.0		10.0		408

		bv		4		1		1		f0		1		5		TS		TS		2837		3.5		5.0		5.5		5.5		6.5		5.2		322		3.0		10.0		17.0		17.0		37.0		923

		bv		5		6		2		f1		1		5		TS		TS		3104		3.0		4.5		5.0		4.5		4.0		4.2		254		1.0		7.0		10.0		7.0		5.0		384

		bv		8		4		2		f0		1		5		TS		TS		2928		3.5		5.0		6.0		5.5		6.5		5.3		330		3.0		10.0		25.0		17.0		37.0		1035

		bv		10		8		3		f1		1		5		TS		TS		3462		3.0		4.0		5.0		4.0		4.5		4.1		250		1.0		5.0		10.0		5.0		7.0		342

		bv		12		8		3		f0		1		5		TS		TS		3311		3.0		5.0		5.5		5.5		7.0		5.2		330		1.0		10.0		17.0		17.0		50.0		1007

		bv		14		2		1		f1		2		5		TS		TS		3412		3.5		4.0		6.0		4.0		5.0		4.5		274		3.0		5.0		25.0		5.0		10.0		589

		bv		16		1		1		f0		2		5		TS		TS		2927		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		18		7		2		f1		2		5		TS		TS		3200		3.0		4.0		5.5		5.5		5.0		4.6		289		1.0		5.0		17.0		17.0		10.0		637

		bv		20		4		2		f0		2		5		TS		TS		3010		3.5		4.5		6.0		5.5		6.5		5.2		326		3.0		7.0		25.0		17.0		37.0		993

		bv		21		1		3		f1		2		5		TS		TS		3095		3.0		4.5		6.0		4.5		5.0		4.6		286		1.0		7.0		25.0		7.0		10.0		632

		bv		24		3		3		f0		2		5		TS		TS		3159		3.5		5.0		6.0		5.5		6.5		5.3		330		3.0		10.0		25.0		17.0		37.0		1035

		bv		1		5		1		f1		1		12		TSD		TSD		3630		4.0		4.0		5.0		4.5		4.5		4.4		259		5.0		5.0		10.0		7.0		7.0		399

		bv		3		4		1		f0		1		12		TSD		TSD		3288		3.0		5.0		6.0		5.5		6.5		5.2		329		1.0		10.0		25.0		17.0		37.0		1021

		bv		5		4		2		f1		1		12		TSD		TSD		3563		3.5		5.0		5.5		4.5		4.5		4.6		275		3.0		10.0		17.0		7.0		7.0		553

		bv		8		8		2		f0		1		12		TSD		TSD		3261		3.5		5.0		5.5		6.0		6.5		5.3		330		3.0		10.0		17.0		25.0		37.0		1039

		bv		10		5		3		f1		1		12		TSD		TSD		2797		3.5		5.0		5.0		4.5		4.5		4.5		267		3.0		10.0		10.0		7.0		7.0		455

		bv		12		2		3		f0		1		12		TSD		TSD		3322		3.5		5.5		6.0		5.5		7.0		5.5		342		3.0		17.0		25.0		17.0		50.0		1231

		bv		13		8		1		f1		2		12		TSD		TSD		3283		3.0		4.5		5.5		4.5		4.5		4.4		270		1.0		7.0		17.0		7.0		7.0		497

		bv		15		8		1		f0		2		12		TSD		TSD		3231		3.5		4.5		5.5		5.5		6.5		5.1		318		3.0		7.0		17.0		17.0		37.0		881

		bv		17		5		2		f1		2		12		TSD		TSD		3689		3.0		4.5		5.5		5.0		4.5		4.5		278		1.0		7.0		17.0		10.0		7.0		541

		bv		20		2		2		f0		2		12		TSD		TSD		3089		3.0		5.5		6.0		6.0		6.5		5.4		341		1.0		17.0		25.0		25.0		37.0		1235

		bv		21		4		3		f1		2		12		TSD		TSD		3040		3.0		4.0		5.5		5.5		5.0		4.6		289		1.0		5.0		17.0		17.0		10.0		637

		bv		24		4		3		f0		2		12		TSD		TSD		2940		3.5		5.0		6.0		6.0		6.5		5.4		338		3.0		10.0		25.0		25.0		37.0		1151

		bv		1		6		1		f1		1		11		TSE		TSE		2991		3.5		4.0		4.5		4.5		4.5		4.2		251		3.0		5.0		7.0		7.0		7.0		343

		bv		3		2		1		f0		1		11		TSE		TSE		3226		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		5		8		2		f1		1		11		TSE		TSE		3459		3.0		4.0		4.5		4.5		4.5		4.1		250		1.0		5.0		7.0		7.0		7.0		329

		bv		7		7		2		f0		1		11		TSE		TSE		3061		3.5		4.5		5.5		6.0		7.0		5.3		334		3.0		7.0		17.0		25.0		50.0		1095

		bv		9		5		3		f1		1		11		TSE		TSE		3297		3.5		5.0		5.5		4.5		5.0		4.7		283		3.0		10.0		17.0		7.0		10.0		576

		bv		11		2		3		f0		1		11		TSE		TSE		3021		3.5		5.5		6.0		6.0		7.0		5.6		350		3.0		17.0		25.0		25.0		50.0		1347

		bv		14		3		1		f1		2		11		TSE		TSE		4053		3.5		4.0		5.5		4.5		5.0		4.5		274		3.0		5.0		17.0		7.0		10.0		506

		bv		15		7		1		f0		2		11		TSE		TSE		3401		3.5		4.5		5.5		6.0		6.5		5.2		326		3.0		7.0		17.0		25.0		37.0		997

		bv		17		7		2		f1		2		11		TSE		TSE		3292		3.0		4.5		5.0		5.5		5.0		4.6		286		1.0		7.0		10.0		17.0		10.0		567

		bv		19		1		2		f0		2		11		TSE		TSE		2642		3.0		4.5		6.0		5.5		6.5		5.1		325		1.0		7.0		25.0		17.0		37.0		979

		bv		22		1		3		f1		2		11		TSE		TSE		2733		3.5		4.5		5.5		5.5		5.0		4.8		294		3.0		7.0		17.0		17.0		10.0		679

		bv		24		5		3		f0		2		11		TSE		TSE		3089		3.5		5.0		6.0		6.0		7.0		5.5		346		3.0		10.0		25.0		25.0		50.0		1249

		bv		1		4		1		f1		1		15		TSED		TSED		3289		4.0		4.0		5.0		4.5		5.0		4.5		267		5.0		5.0		10.0		7.0		10.0		422

		bv		3		6		1		f0		1		15		TSED		TSED		3342		4.0		5.0		6.0		6.0		6.5		5.5		339		5.0		10.0		25.0		25.0		37.0		1165

		bv		5		1		2		f1		1		15		TSED		TSED		3375		3.5		4.5		5.0		4.5		4.0		4.3		255		3.0		7.0		10.0		7.0		5.0		398

		bv		7		3		2		f0		1		15		TSED		TSED		2946		3.0		4.5		6.0		6.0		6.5		5.2		333		1.0		7.0		25.0		25.0		37.0		1095

		bv		9		1		3		f1		1		15		TSED		TSED		3879		3.5		4.0		5.5		4.5		4.5		4.4		266		3.0		5.0		17.0		7.0		7.0		483

		bv		11		8		3		f0		1		15		TSED		TSED		3475		3.0		5.0		6.0		5.5		6.5		5.2		329		1.0		10.0		25.0		17.0		37.0		1021

		bv		14		7		1		f1		2		15		TSED		TSED		3478		4.0		4.5		5.5		4.0		5.0		4.6		272		5.0		7.0		17.0		5.0		10.0		519

		bv		16		3		1		f0		2		15		TSED		TSED		3244		3.0		5.0		5.5		6.0		6.5		5.2		329		1.0		10.0		17.0		25.0		37.0		1025

		bv		17		1		2		f1		2		15		TSED		TSED		3281		3.0		4.0		5.5		5.0		5.0		4.5		281		1.0		5.0		17.0		10.0		10.0		535

		bv		19		5		2		f0		2		15		TSED		TSED		3144		3.0		4.5		5.5		5.5		6.5		5		317		1.0		7.0		17.0		17.0		37.0		867

		bv		22		5		3		f1		2		15		TSED		TSED		3249		4.0		4.5		5.5		5.0		4.5		4.7		279		5.0		7.0		17.0		10.0		7.0		569

		bv		24		1		3		f0		2		15		TSED		TSED		*		3.0		4.5		5.5		6.0		6.5		5.1		325		1.0		7.0		17.0		25.0		37.0		983





plan

		k		8				7		9						9		1						11		14						9		12						1		5						15		5						12		14						12		7						4		10						2		3						8		13						13		16				1
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		e		6				11		16						15		6						5		13						4		1						13		9						2		4						6		3						8		9						9		16						13		8						2		1						4		1				3
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																												Series 1																																														Series 2

		Bed						1		2						3		4						5		6						7		8						9		10						11		12						13		14						15		16						17		18						19		20						21		22						23		24

				Trial BV - Barley mixtures QTL/morphology experiment. Sponsor: Adrian Newton (VS  Unit)																																																																Therefore need: 48 beds x 1.6 m = 77m x 50 m

																																																						Series 1										Series 2

						T		S		E		D		TS		TE		TD		SE		SD		ED		TSE		TSD		TED		SED		TSED		"X"										1				T				B91-63/33/3										B91-63/119/1

						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16										2				S				B91-63/7/3										B91-63/127/1

																																														3				E				B91-63/30/1										B91-63/152/1

																																														4				D				B91-63/21/1										B91-63/44/1

																																														5				TS

																																														6				TE

																																														7				TD

																																														8				SE

																																														9				SD

																																														10				ED

																																														11				TSE

																																														12				TSD

																																														13				TED

																																														14				SED

																																														15				TSED

																																														16				Livet





Sheet3

		

		Trial BV

		Analysis for both series and both f0+f1 together

				typeentry		D		E		S		T		ED		TD		TE		SD		SE		TS		TED		SED		TSD		TSE		TSED				Livet

		AUDPCR%		Obs		886.5		844.7		812.6		732.4		843.2		774.7		802.7		765		829.6		761.1		786.9		844.7		803.2		826		756.7				346.3

				Exp		886.5		844.7		812.6		732.4		865.6		809.45		788.55		849.55		828.65		772.5		821.2		847.9333333333		810.5		796.5666666667		819.05

				obs/exp		0.00		0.00		0.00		0.00		-2.59		-4.29		1.79		-9.95		0.11		-1.48		-4.18		-0.38		-0.90		3.70		-7.61

																								-2.81								-0.47				-2.39		<-- Not signif with contrasts

		Yield		Obs		3226		2495		3475		3159		3074		3248		2898		3421		3202		3137		3130		3211		3261		3189		3331				4223

				Exp		3226		2495		3475		3159		2860.5		3192.5		2827		3350.5		2985		3317		2960		3065.3333333333		3286.6666666667		3043		3088.75

				obs/exp		0.00		0.00		0.00		0.00		7.46		1.74		2.51		2.10		7.27		-5.43		5.74		4.75		-0.78		4.80		7.84

																								2.41								3.53		4.39		3.31		<-- Signif with contrasts <0.082

																																		^-- Signif with contrasts <0.046

		Analysis for fo only				(to compare with CC series 2002)																																						ED		TD		TE		SD		SE		TS		2-comp mean				TED		SED		TSD		TSE		3-comp mean				TSED		4-comp mean

																																												19		11.2		14.5		57.3		74.4		49.1						13.9		64.6		33.4		43						40.9

				typeentry		D		E		S		T		ED		TD		TE		SD		SE		TS		TED		SED		TSD		TSE		TSED				Livet						36.05		30.55		11.6		79.25		60.3		54.8						26.0666666667		58.5333333333		54.8666666667		42.2333333333						45.425

		AUDPCR%		Obs		1140.7		1101.8		1171.2		998.9		1065.1		1049.9		1122.6		1032.2		1108		1023.9		1064.9		1184.4		1092.9		1152.3		1026				474						-47.2954230236		-63.3387888707		25		-27.6971608833		23.3830845771		-10.401459854						-46.6751918159		10.3644646925		-39.1251518834		1.8153117601						-9.9614749587

				Exp		1140.7		1101.8		1171.2		998.9		1121.25		1069.8		1050.35		1155.95		1136.5		1085.05		1080.4666666667		1137.9		1103.6		1090.6333333333		1103.15																				-17.2628875436												-14.7495872317								-15.685195377

				obs/exp		0.00		0.00		0.00		0.00		-5.01		-1.86		6.88		-10.71		-2.51		-5.64		-1.44		4.09		-0.97		5.65		-6.99

																								-3.28								1.86				-1.75								2927		2846		3028		3062		3104		3152						3030		3118		3116		3118						3222

																																												2843.5		2804.5		2990		2749		2934.5		2895.5						2879.3333333333		2842.3333333333		2816.3333333333		2940						2869.5

		Yield		Obs		2996		2528		3403		3012		3017		3098		2750		3328		2977		3028		3087		2986		3188		3073		3237				4208						2.936521892		1.4797646639		1.27090301		11.3859585304		5.7761117737		8.8585736488		5.2390079573				5.232692753		9.698604433		10.640312463		6.0544217687		7.8759365743				12.2843700993		12.2843700993

				Exp		2996		2528		3403		3012		2762		3004		2770		3199.5		2965.5		3207.5		2845.3333333333		2975.6666666667		3137		2981		2984.75

				obs/exp		0.00		0.00		0.00		0.00		9.23		3.13		-0.72		4.02		0.39		-5.60		8.49		0.35		1.63		3.09		8.45

																								1.62								3.31				2.85		CHECK SIGNIFICANCE!

		Trial CC

																																														Trial cc

				typeentry		D		E		S		T		ED		TD		TE		SD		SE		TS		TED		SED		TSD		TSE		TSED												Analysis of variance

		AUDPCR%		Obs		55		17.1		103.5		6.1		19		11.2		14.5		57.3		74.4		49.1		13.9		64.6		33.4		43		40.9

				Exp		55		17.1		103.5		6.1		36.05		30.55		11.6		79.25		60.3		54.8		26.0666666667		58.5333333333		54.8666666667		42.2333333333		45.425												Variate: yield

				obs/exp		0.00		0.00		0.00		0.00		-47.30		-63.34		25.00		-27.70		23.38		-10.40		-46.68		10.36		-39.13		1.82		-9.96

																								-17.26								-14.75				-15.69		<-- Not signif with contrasts								Source of variation		d.f.		(m.v.)		s.s.		m.s.		v.r.		F pr.

		Yield		Obs		2658		3029		2840		2951		2927		2846		3028		3062		3104		3152		3030		3118		3116		3118		3222												rep stratum		2				578138		289069		8.77

				Exp		2658		3029		2840		2951		2843.5		2804.5		2990		2749		2934.5		2895.5		2879.3333333333		2842.3333333333		2816.3333333333		2940		2869.5

				obs/exp		0.00		0.00		0.00		0.00		2.94		1.48		1.27		11.39		5.78		8.86		5.23		9.70		10.64		6.05		12.28												rep.*Units* stratum

																								5.24								7.88		8.76		6.84		<-- Signif with contrasts <0.001								typeentry		14				2187284		156235		4.74		<.001

																																														Contrast 1		1				417427		417427		12.67		<.001

		Trial EE																																												Contrast 2		1				823286		823286		24.98		<.001

		Yield																																												Contrast 3		1				982892		982892		29.83		<.001

		cvar		E		S		T119/1		SE		TE		TS		TSE				cvar																										series		1				246154		246154		7.47		0.008

		den																		herb		E		S		T119/1		SE		TE		TS		TSE												typeentry.series		14				2139933		152852		4.64		<.001

		1		5.01		5.80		5.25		5.69		4.74		5.73		5.70				No herbicide 1		5.80		6.49		5.72		6.49		5.89		6.47		6.56												Contrast 1.series		1				11612		11612		0.35		0.555

		2		6.26		7.22		5.89		6.70		6.16		6.58		6.70				Herbicide 2		5.55		6.53		5.49		6.04		5.23		6.00		6.02												Contrast 2.series		1				8437		8437		0.26		0.615

		exp		5.01		5.80		5.25		5.41		5.13		5.52		5.35				exp		5.80		6.49		5.72		6.14		5.76		6.10		6.00												Contrast 3.series		1				2648		2648		0.08		0.778

		exp		6.26		7.22		5.89		6.74		6.07		6.55		6.46				exp		5.55		6.53		5.49		6.04		5.52		6.01		5.86												Residual		57		-1		1878427		32955

		Obs/Exp		0.00		0.00		0.00		5.21		-7.62		3.67		6.47				Obs/Exp		0.00		0.00		0.00		5.70		2.37		6.04		9.32						6.03av

				0.00		0.00		0.00		-0.68		1.47		0.39		3.74				Obs/Exp		0.00		0.00		0.00		0.02		-5.33		-0.22		2.74		<-- Contrast herbicide is significant 0.002										Total		88		-1		6171598

																																				2.6750822345

																																														Tables of means

																																														Variate: yield

		Trial BV																																												Grand mean  3008.

		Analysis of variance																Analysis of variance

																																																typeentry		D		E		ED		S		SD		SE		SED

		Variate: yield																Variate: AUDPCR%																																2579		3029		2927		2840		3062		3104		3118

		Source of variation		d.f.		(m.v.)		s.s.		m.s.		v.r.		F pr.				Source of variation		d.f.		s.s.		m.s.		v.r.		F pr.																				typeentry		T		TD		TE		TED		TS		TSD		TSE

																																																		2951		2846		3028		3030		3152		3116		3118

		rep stratum		2				256212		128106		1.09						rep stratum		2		451369		225685		2.12

																																																typeentry		TSED

		rep.*Units* stratum																rep.*Units* stratum																																3222

		typeentry		15				21517214		1434481		12.18		<.001				typeentry		15		2660741		177383		1.67		0.062

		Contrast 1		1				360889		360889		3.07		0.082		All		Contrast 1		1		13549		13549		0.13		0.722																				series		1		2

		Contrast 2		1				158351		158351		1.34		0.248		2comp		Contrast 2		1		15244		15244		0.14		0.705																						2956		3060

		Contrast 3		1				477254		477254		4.05		0.046		3&4comp		Contrast 3		1		6452		6452		0.06		0.806

		series		1				1121251		1121251		9.52		0.002				series		1		149410		149410		1.41		0.238																				typeentry		series		1		2

		typeentry.series		15				6138278		409219		3.48		<.001				typeentry.series		15		302953		20197		0.19		1																				D				2964		2194

		Contrast 1.series		1				170532		170532		1.45		0.231				Contrast 1.series		1		2		2		0		0.997																				E				2790		3267

		Contrast 2.series		1				248764		248764		2.11		0.148				Contrast 2.series		1		6661		6661		0.06		0.803																				ED				2885		2969

		Contrast 3.series		1				46151		46151		0.39		0.532				Contrast 3.series		1		8441		8441		0.08		0.778																				S				2677		3002

		Residual		152		-6		17896024		117737								Residual		158		16797824		106315																								SD				3112		3011

																																																SE				2961		3246

		Total		185		-6		44170663										Total		191		20362297																										SED				3106		3130

																																																T				2821		3080

																																																TD				2948		2744

		Message: the following units have large residuals.																Tables of means																														TE				2793		3263

																																																TED				2961		3099

		rep 1 *units* 3		-1119		s.e.   305.												Variate: AUDPCR%																														TS				3032		3272

		rep 1 *units* 61		831		s.e.   305.																																										TSD				3099		3134

		rep 2 *units* 2		-1317		s.e.   305.												Grand mean  776.																														TSE				2925		3312

		rep 3 *units* 46		-1286		s.e.   305.																																										TSED				3263		3181

																				typeentry		D		E		ED		Livet		S		SD		SE

																						887		845		843		346		813		765		830

		Tables of means																																												Standard errors of means

																				typeentry		SED		T		TD		TE		TED		TS		TSD

		Variate: yield																				845		732		775		803		787		761		803												Table		typeentry		series		typeentry

																																																				series

		Grand mean  3232.																		typeentry		TSE		TSED																						rep.		6		45		3

																						826		757																						d.f.		57		57		57

				typeentry		D		E		ED		Livet		S		SD																														e.s.e.		74.1		27.1		104.8

						3226		2506		3113		4226		3475		3421				series		1		2

																						748		804																						(Not adjusted for missing values)

				typeentry		SED		T		TD		TE		TED		TS

						3211		3159		3248		2872		3130		3137				typeentry		series		1		2

																				D				834		939																				Standard errors of differences of means

				typeentry		TSE		TSED												E				757		932

						3189		3335												ED				715		971																				Table		typeentry		series		typeentry

																				Livet				340		353																										series

				series		1		2												S				843		782																				rep.		6		45		3

						3308		3155												SD				768		762																				d.f.		57		57		57

																				SE				800		860																				s.e.d.		104.8		38.3		148.2

				typeentry		series		1		2										SED				847		843

				D				3712		2740										T				726		739																				(Not adjusted for missing values)

				E				2351		2661										TD				760		789

				ED				3481		2746										TE				784		822

				Livet				4410		4042										TED				744		830																				Least significant differences of means (5% level)

				S				3434		3516										TS				683		839

				SD				3563		3279										TSD				783		824																				Table		typeentry		series		typeentry

				SE				3322		3081										TSE				823		829																										series

				SED				3240		3183										TSED				764		750																				rep.		6		45		3

				T				2941		3376																																				d.f.		57		57		57

				TD				3427		3070																																				l.s.d.		209.9		76.6		296.8

				TE				2728		3016								Standard errors of means

				TED				3315		2945																																				(Not adjusted for missing values)

				TS				3139		3134								Table		typeentry		series		typeentry

				TSD				3310		3212														series

				TSE				3176		3202								rep.		12		96		6																						Stratum standard errors and coefficients of variation

				TSED				3384		3285								d.f.		158		158		158

																		e.s.e.		94.1		33.3		133.1																						Variate: yield

		Standard errors of means																																												Stratum		d.f.		s.e.		cv%

																																														rep		2		98.2		3.3

		Table		typeentry		series		typeentry										Standard errors of differences of means																												rep.*Units*		57		181.5		6

								series

		rep.		12		96		6										Table		typeentry		series		typeentry

		d.f.		152		152		152																series

		e.s.e.		99.1		35		140.1										rep.		12		96		6

																		d.f.		158		158		158

		(Not adjusted for missing values)																s.e.d.		133.1		47.1		188.3

		Standard errors of differences of means

																		Least significant differences of means (5% level)

		Table		typeentry		series		typeentry

								series										Table		typeentry		series		typeentry

		rep.		12		96		6																series

		d.f.		152		152		152										rep.		12		96		6

		s.e.d.		140.1		49.5		198.1										d.f.		158		158		158

																		l.s.d.		262.9		93		371.8

		(Not adjusted for missing values)

		Least significant differences of means (5% level)																Stratum standard errors and coefficients of variation

		Table		typeentry		series		typeentry										Variate: AUDPCR%

								series

		rep.		12		96		6										Stratum		d.f.		s.e.		cv%

		d.f.		152		152		152										rep		2		59.4		7.7

		l.s.d.		276.8		97.8		391.4										rep.*Units*		158		326.1		42

		(Not adjusted for missing values)

		Stratum standard errors and coefficients of variation

		Variate: yield

		Stratum		d.f.		s.e.		cv%

		rep		2		44.7		1.4

		rep.*Units*		152		343.1		10.6





Sheet3

		





		



% increase yield





Are mixtures always beneficial?

Trial Crop +f  N1 +f  N2 -f  N1 -f  N2 +f N1 +f N2 -f N1 -f N2

DC WW -2.3 5.6 3.2 2.8 -2.3 --> 5.6 3.2 <-- 2.8
DP WW -6.0 0.8 5.0 -2.1 -6.0 --> 0.8 5.0 <-- -2.1
DZ WW 1.0 4.3 2.0 0.2 1.0 --> 4.3 2.0 <-- 0.2
CU SB -2.0 4.8 4.7 3.5 -2.0 --> 4.8 4.7 <-- 3.5
GCh WB 0.9 0.8 5.7 2.3 0.9 0.8 5.7 <-- 2.3
DC WB 5.4 5.1 -0.1 -5.1 5.4 5.1 -0.1 <-- -5.1

EV WB 2.5 -1.8 0.5 3.4 2.5 <-- -1.8 0.5 --> 3.4
DP WB 3.0 0.2 -1.3 5.2 3.0 <-- 0.2 -1.3 --> 5.2
EK WB 2.3 1.6 -3.3 -1.8 2.3 <-- 1.6 -3.3 --> -1.8
GCb WB 1.3 0.3 2.2 8.5 1.3 <-- 0.3 2.2 --> 8.5
EL WW 2.2 -1.5 -3.8 1.5 2.2 <-- -1.5 -3.8 --> 1.5
CX WW 4.0 0.7 -6.2 4.9 4.0 <-- 0.7 -6.2 --> 4.9
GL SB 10.0 5.4 -0.4 4.5 10.0 <-- 5.4 -0.4 --> 4.5
DK SB 0.2 -0.2 -0.5 1.1 0.2 <-- -0.2 -0.5 --> 1.17
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Within species
1. How many components?
2. What proportions?
3. What spatial arrangements (structured/random/connectivity/patches)?
4. How diverse can/should components be? 
5. What traits complement best (e.g. canopy types, weed competitiveness…)?
6. Straw biomass effects (/harvest index)?
7. Nutrition and pathogen interactions (nitrogen & fungicides)?

Between species
 How different crop species interact (cereal-legume etc.), for either biomass 
(for anaerobic digestion) or silage use

Practicalities
Quality… As good / better / less variable than monoculture



Cereals with legumes…
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Barley-pea

Rye-pea

8
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Oats
Ryegrass
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WHEAT

Wheat, 
Barley, 

Oats

Digestibility:
NCGD: neutral 
cellulose gammanese
enzymes

RYE

Rye

Top biomass Rye+Oats+Vetch 452
combinations 2016: Rye+Oats 448 (Wheat not in 2016 trial)

Rye+Oats+Pea 433
Oats+Barley+Pea 444 Pea very +ve if N reduced
Oats+Barley+Vetch 428 (LAE increased)
Oats+Triticale+Pea 434

2015 trial:
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Conclusions

Many…
Practical and beneficial…
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