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Tables and Figures 
Table 1. The mean six week plant height, the number of days until plants produced nectar, and the length of nectar production in buckwheat plants sown in the middle of each month from August 2007 until August 2008 (error bars indicate SEMs; different letters indicate significant differences between months; asterisks indicates significant differences between vetch and buckwheat plants [see Table 2]).

	Date
	6 week height
	Days until flowering
	Length of flowering

	August 07
	*        48.2 ± 2.8     ab 
	*       23.8 ± 0.5        a
	*        41.2 ± 0.5

	September 07
	*        54.6 ± 0.8       b 
	28.6 ± 0.2      ab
	*        34.8 ± 0.4

	October 07
	*        35.4 ± 2.1     ab
	38.2 ± 0.4      ab
	*        44.0 ± 0.3

	November 07
	*        10.5 ± 0.3       c
	*       56.0 ± 1.1        c
	*        51.6 ± 1.7

	December 07
	*         4.5 ± 0.2        d
	66.8 ± 0.2        c
	109.0 ± 3.6

	January 08
	*         6.5 ± 0.5        d
	57.4 ± 1.7        c
	73.8 ± 5.8

	February 08
	*        31.5 ± 0.7       a
	39.6 ± 0.2        b
	75.0 ± 3.9

	March 08
	*        36.0 ± 1.6     ab
	35.8 ± 0.4      ab
	77.2 ± 0.4

	April 08
	*        50.8 ± 2.5     ab
	29.2 ± 0.5      ab
	75.8 ± 5.7

	May 08
	*        43.4 ± 3.7     ab
	31.4 ± 0.4      ab
	60.4 ± 5.8

	June 08
	*        48.7 ± 5.6     ab
	*       32.3 ± 0.3      ab
	67.3 ± 6.9

	July 08
	*        47.8 ± 4.6     ab
	*       24.0 ± 0.8        a
	*        55.6 ± 7.1

	August 08
	*        52.5 ± 2.5     ab
	*       25.0 ± 1.0      ab
	*        61.5 ± 10.5


Table 2. The mean six week plant height, the number of days until plants produced nectar, and the length of nectar production in vetch plants sown in the middle of each month from August 2007 until August 2008 (error bars indicate SEMs; different letters indicate significant [p < 0.05] differences between months; see Table 2 for significant differences between buckwheat and vetch plants).

	Date
	6 week height
	Days until flowering
	Length of flowering

	August 07
	8.6 ± 0.7       a
	52.2 ± 3.4         ab 
	162.8 ± 3.4           a

	September 07
	7.4 ± 0.5       a 
	37.2 ± 1.9         ac
	144.8 ± 1.9       abc

	October 07
	3.2 ± 0.4       b
	41.2 ± 0.8       abc
	154.4 ± 0.9         ac

	November 07
	2.1 ± 0.5       c     
	70.6 ± 1.6          d
	96.4 ± 1.9      abcd

	December 07
	3.0 ± 0.4     bc
	68.6 ± 0.6          d
	83.2 ± 1.0        bcd

	January 08
	3.0 ± 0.3     bc
	56.0 ± 0.8        bd
	67.6 ± 1.7         bd

	February 08
	4.1 ± 0.2     bd
	41.4 ± 1.8       abc
	84.0 ± 1.9      abcd

	March 08
	5.4 ± 0.4     ad
	36.4 ± 1.7           c
	63.8 ± 3.4            d

	April 08
	6.9 ± 0.2       a
	34.6 ± 2.0          c
	78.8 ± 9.6         bcd

	May 08
	8.6 ± 0.5       a
	35.6 ± 0.4          c
	47.0 ± 7.5             d

	June 08
	7.4 ± 0.3       a
	56.0 ± 0.0      abd
	110.8 ± 67.9     abcd

	July 08
	8.2 ± 1.3       a
	56.6 ± 12.4       bd
	252.0 ± 17.3           e

	August 08
	9.5 ± 0.2       a
	39.0 ± 3.4         ac
	253.6 ± 15.1           e


Table 3: F scores and p-values for a two-way repeated measures model analyzing row, month, treatment and month x treatment interaction effects on the number of different insect groups counted during visual inspections of grape leaves between June 19th, 2008 and August 14th, 2008.
	Insect Group
	Row
	Month
	Treatment
	Month x Treatment

	
	F score
	p-value
	F score
	p-value
	F score
	p-value
	F score
	p-value

	Leaf Hoppers
	1.68
	0.20
	31.18
	< 0.0001
	1.02
	0.39
	5.40
	< 0.0001

	Predators
	0.12
	0.74
	0.94
	0.39
	6.83
	0.002
	3.82
	0.008

	Lacewing Eggs
	11.46
	0.001
	55.5
	< 0.0001
	0.39
	0.7612
	0.55
	0.70


Table 4: F scores and p-values for a linear mixed model analyzing date, treatment, time, time x treatment interaction and date x treatment interaction effects on the number of different insect groups counted during sweep net sampling of buckwheat plants (in buckwheat plots) and grape foliage (in control plots) between June 19th, 2008 and August 14th, 2008.
	Insect Group
	Treatment
	Time
	Date
	Date x Treatment
	Time x Treatment

	
	F score
	p-value
	F score
	p-value
	F score
	p-value
	F score
	p-value
	F score
	p-value

	Total Beneficials
	10.20
	0.0127
	4.00
	0.0855
	2.26
	0.1130
	4.52
	0.0142
	0.32
	0.5889

	Total Pests
	31.66
	0.0005
	9.17
	0.0191
	63.24
	<0.0001
	1.90
	0.1627
	15.01
	0.0061

	Leafhoppers
	39.66
	0.0002
	0.27
	0.6194
	30.87
	<0.0001
	13.72
	<0.0001
	0.31
	0.5954

	Ants
	17.01
	0.0033
	4.20
	0.0795
	14.31
	< 0.0001
	13.49
	< 0.0001
	4.01
	0.0854

	Other Pests
	2.85
	0.1354
	3.97
	0.0813
	2.49
	0.0899
	1.85
	0.1712
	2.41
	0.1643

	Other Beneficials
	14.73
	0.0050
	4.31
	0.0766
	2.65
	0.0767
	5.22
	0.0080
	0.03
	0.8656


Table 5. Chi-square and p-values for a Poisson regression model analyzing the effect of treatment, row side, buckwheat presence, distance from the middle of the plot, trap side and treatment x distance interaction on the number of different insect groups counted on sticky traps placed at various distances from the middle of buckwheat and control plots in July 2008 (df = 1 for treatment, row, buckwheat presence and side effects; df = 4 for distance and treatment x distance interaction effects).
	Insect Group
	Treatment
	Row
	Buckwheat presence
	Distance
	Trap side
	Treatment x Distance

	
	2  
	p
	2  
	p
	2  
	p
	2  
	p
	2  
	p
	2  
	p

	Total Pests
	187.45
	< 0.0001
	126.40
	< 0.0001
	35.68
	< 0.0001
	142.82
	< 0.0001
	57.28
	< 0.0001
	128.22
	< 0.0001

	Total Beneficials
	397.19
	< 0.0001
	722.24
	< 0.0001
	113.89
	< 0.0001
	1573.25
	< 0.0001
	198.35
	< 0.0001
	459.69
	< 0.0001

	Wasps
	403.18
	< 0.0001
	744.76
	< 0.0001
	114.76
	< 0.0001
	1602.35
	< 0.0001
	183.78
	< 0.0001
	461.12
	< 0.0001

	Predatory Thrips
	2.89
	0.09
	11.71
	0.0006
	0.45
	0.50
	26.58
	< 0.0001
	15.55
	< 0.0001
	7.37
	0.12

	Pirate bugs
	7.52
	0.006
	7.31
	0.007
	0.16
	0.69
	6.95
	0.14
	11.52
	0.0007
	9.79
	0.04

	Spiders
	0.31
	0.57
	0.48
	0.49
	3.98
	0.04
	0.99
	0.91
	0.00
	1.00
	2.32
	0.68

	Other Beneficials
	3..97
	0.04
	0.05
	0.83
	2.87
	0.9
	4.11
	0.39
	4.38
	0.04
	20.27
	0.0004


Table 6. Chi-square and p-values for a logistic regression model analyzing the effect of row side, buckwheat presence and trap side on the number of parasitoids and ‘other beneficial insects’ marked by yellow dye, casein, egg albumin or two of these three marks (df = 1 for all tests; odds ratio is given for significant effects [odds ratio for row < 1 = north side higher percentage marked, >1 = south side higher percentage marked; odds ratio for buckwheat presence < 1 = traps with no buckwheat higher percentage marked, > 1 traps near buckwheat higher; odds ratio for trap side < 1 = foliage side of trap higher percentage marked, > 1 = open side of trap higher]).
	Insect group and mark
	Row
	Buckwheat presence
	Trap side

	
	2  
	p
	Odds ratio
	2  
	p
	Odds ratio
	2  
	p
	Odds ratio

	Parasitoids marked by yellow dye
	0.89
	0.34
	
	170.52
	<0.0001
	6.59
	1.26
	0.26
	

	Parasitoids marked by albumin
	4.45
	0.03
	0.69
	42.36
	<0.0001
	6.49
	58.80
	<0.0001
	0.19

	Parasitoids marked by casein
	39.88
	<0.0001
	0.48
	94.43
	<0.0001
	14.32
	0.00
	0.98
	

	Parasitoids with double-mark
	15.43
	<0.0001
	0.23
	57.84
	<0.0001
	14.40
	13.10
	0.0003
	0.31

	Other beneficials marked by yellow dye
	1.71
	0.19
	
	5.04
	0.03
	6.87
	0.00
	0.97
	

	Other beneficials marked by albumin
	0.61
	0.43
	
	28.60
	<0.0001
	79.33
	1.85
	0.17
	

	Other beneficials marked by casein
	0.21
	0.64
	
	1.28
	0.26
	
	0.47
	0.49
	

	Other beneficials with double-mark
	1.96
	0.16
	
	23.24
	<0.0001
	71.69
	0.85
	0.36
	


Table 7: ELISA and culture test results for needle-inoculated plants
	Common Name
	Scientific Name
	ELISA +
	Culture +
	Successful Inoculation?

	Buckwheat
	Fagopyrum sp.
	19/30
	16/30
	Yes

	Vetch, Cahaba White 
	Vicia sativa
	9/20
	3/20
	Yes


Table 8: ELISA and culture test results for greenhouse insect transmission experiment involving placing GWSS on needle-inoculated host for acquisition
	Transmission Test
	ELISA +
	Culture +
	Successful Transmission?

	Buckwheat-to-Buckwheat
	1/3
	2/3*
	Yes

	Buckwheat-to-Grapevine
	4/4
	4/4
	Yes

	Buckwheat Grapevine-to-Grapevine Controls
	2/2
	2/2
	Yes

	Vetch-to-Vetch
	3/5
	0/5
	Inconclusive

	Vetch-to-Grapevine
	2/5
	0/5
	Inconclusive

	Vetch Grapevine-to-Grapevine Controls
	0/2
	0/2
	No


* There were 4 plants, but 1 died before testing.  

Table 9: ELISA and culture test results for field transmission experiment
	Transmission Test
	ELISA +
	Culture +
	Successful Transmission?

	Grapevine-to-Buckwheat
	4/10
	2/6 **
	Yes

	Buckwheat Grapevine-to-Grapevine Controls
	2/2
	2/2
	Yes

	Grapevine-to-Vetch
	6/10
	3/10
	Yes

	Vetch Grapevine-to-Grapevine Controls
	1/2
	2/2
	Yes


Table 10: Water usage and cost of water per month during an irrigated cover cropping trial conducted at Bella Vista vineyard in 2008.
	 
	March
	April
	May
	June
	July
	August
	Sept
	Total

	Number of gallons of water used by one side of each 60 m2 plot
	72
	466
	566
	431
	700
	803
	0
	3,037

	Total number of gallons used during trial
	1,008
	6,520
	15,840
	11,792
	19,600
	22,224
	0
	76,984

	Price per gal
	0.00142
	0.00142
	0.00142
	0.00142
	0.00142
	0.00142
	0.00142
	

	Cost of trial per month
	$1.43
	$9.24
	$22.45
	$17.91
	$27.79
	$31.60
	$0
	$110.42

	Penalties charged for breaching water restrictions
	$0
	$0
	$0
	$66
	$3,647
	$3,100
	$3,206
	$10,019


Table 11: Estimates of water usage and cost of water for irrigating a cover crop sown either every 7th row or 11th row with sprinklers installed on existing grape irrigation within Bella Vista vineyard (40 acre or approximately 176 rows x 485.2 m long).

	 
	March
	April
	May
	June
	July
	August
	Sept
	Total

	Gallons used to sow 40 acres, 1 row in 7
	0
	296,142
	394,856
	315,885
	506,732
	572,541
	0
	2,086,156

	Cost of 40 acres, sowing 1 row in 7
	 
	$420
	$560
	$448
	$719
	$814
	$0
	$2,959

	Gallons used to sow 40 acres, 1 rows in 11
	0
	188,475
	251,301
	201,040
	322,502
	364,386
	0
	1,327,705

	Cost of 40 acres, sowing 1 row in 11
	 
	$267
	$356
	$285
	$457
	$518
	$0
	$1,884
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Fig. 1: Mean longevity and total offspring produced when female A. pseudococci were provided with one potted vetch plant, buckwheat plant or water only in the laboratory (different letters indicate significant differences [p < 0.05] between treatment foods).
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Fig. 2: Mean longevity and total offspring produced when female G. ashmeadi were provided with one potted vetch plant, buckwheat plant or water only in the laboratory (different letters indicate significant differences [p < 0.05] between treatment foods).
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Fig. 3: Days to flowering and length of flowering period for a buckwheat cover crop sown in the middle of each month from June 2007 until May 2008.
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Fig. 4: Mean (± SEM) number of pestiferous insects counted on sticky traps deployed in four treatments in a vineyard during August 12th, 2008 and August 26th, 2008 (time period 5) (BW = buckwheat; different letters indicate signficant differences [p < 0.05] between treatments). 
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Fig. 5: Mean (± SEM) number of beneficial insects counted on sticky traps deployed in four treatments in a vineyard during July 29th, 2008 and August 12th, 2008 (time period 4) (see Fig. 4). 
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Fig. 6: Mean (± SEM) number of beneficial insects counted on sticky traps deployed in four treatments in a vineyard during August 12th, 2008 and August 26th, 2008 (time period 5) (see Fig. 4). 
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Fig. 7: Mean (± SEM) number of predatory thrips counted on sticky traps deployed in four treatments in a vineyard during July 8th, 2008 and July 22nd, 2008 (time period 3) (see Fig. 7).
[image: image8.emf]0

100

200

300

400

500

600

700

800

900

6/17/2008 7/1/2008 7/15/2008 7/29/2008

Date

Mean number of insects per funnel trap 

sample

Total pests Leafhoppers Other pests Parasitic and predatory wasps

a a a

a

a

a

a

a a

b

b

b

a

a

b c


Fig 8. Mean (± SEM) number of four groups of insects captured in funnel trap samples during June 17th, 2008 and July 29th, 2008 (different letters indicate significant differences [p < 0.05] between dates for each insect group). 
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Fig. 9: Mean (± SEM) number of leafhoppers, predators and lacewing eggs counted during visual inspection of 10 leaves per experimental plot every two weeks in June, July and August 2008 (different letters indicate significant differences [p < 0.05] between months for each insect group).
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Fig. 10: Mean (± SEM) number of leafhoppers, lacewing eggs and predators counted during visual inspections of grape leaves in four treatments in a vineyard during August 2008 (BW = buckwheat; different letters indicate signficant differences [p < 0.05] between treatments).
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Fig. 11: The effect of A) treatment and B) sampling time on four insect groups captured during 1 min sweep net samples conducted on buckwheat and grape foliage between June and August 2008 (different letters indicate significant differences between treatments or times).
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Fig. 12: The effect of time of sampling (before 9am or after 9am) and treatment (buckwheat foliage or grape foliage) on the number of total pests and other pests captured during 1 min sweep net samples conducted on buckwheat and grape foliage between June and August 2008 (different letters indicate significant differences between treatment; different roman numerals indicate significant differences between sampling times).
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A) June 19th, 2008




B) July 10th, 2008
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C)  July 30th, 2008 




D) August 14th, 2008
Fig. 13: Numbers of four insect groups captured during 1 min sweep net samples conducted on flowering buckwheat plants and grape foliage (control) on four sampling dates (A-C) (different letters indicate a significant difference [ p< 0.05] in insect numbers between buckwheat and grape foliage).
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Fig. 14: Grape yield measurements and sugar content for grapes harvested from four treatment plots on September 18th, 2008 (different letters indicate significant [p < 0.05] differences between treatments).
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Fig. 15: Grape size and quality measurements for grapes harvested from four treatment plots on September 18th, 2008 (different letters indicate significant [p < 0.05] differences between treatments).
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Fig. 16: Mean cane weight per vine when canes were removed in October 2008 from three vines located in each treatment (different letters indicate significant [p < 0.05] differences between treatments).
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Fig. 17: Water retention (measured at 0.3 ATM) of soil from three treatment plots in 2008 (different letters indicate significant [p < 0.05] differences between treatments). 
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Fig. 18: The overall mean number of various insect groups captured on sticky traps deployed on the south and north side of buckwheat and control plots in July 2008 (different letters indicate significant [p < 0.05] differences between sides of the row).
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Fig. 19: The effect of the presence of buckwheat plants on the number of various insects captured on sticky traps deployed in buckwheat and control plots in July 2008 (different letters indicate significant [p < 0.05] differences between buckwheat presence).
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Fig. 20: The overall mean number of various insect groups captured on the open canopy side or grape foliage side of sticky traps deployed in buckwheat and control plots in July 2008 (different letters indicate significant [p < 0.05] differences between sides of trap).
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Fig. 21: The effect of distance from middle of the plot and treatment (buckwheat and control) on the number of four insect groups (a-d) captured on sticky traps placed at five distances from the middle of buckwheat and control plots in July 2008 (different letters indicate significant differences between distance within each treatment plot; asterisks indicate significant differences between treatments within each distance).
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Fig. 22: Percentage of parasitoids marked by A) yellow dye, B) albumin, C) casein or D) a double mark (in which any two of yellow dye, albumin or casein tested positive) captured on sticky traps deployed at five distances from the middle of buckwheat plots sprayed with a solution containing yellow dye, albumin and casein and no spray control plots (brackets indicate test statistics for logistic regression [including estimate] or Fishers Exact test).
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Fig. 23: Percentage of other beneficials marked by A) yellow dye, B) albumin, C) casein or D) a double mark (in which any two of yellow dye, albumin or casein tested positive) captured on sticky traps deployed at five distances from the middle of buckwheat plots sprayed with a solution containing yellow dye, albumin and casein and no spray control plots (brackets indicate test statistics for logistic regression [including estimate] or Fishers Exact test).
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