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Survival of vine mealybug in a 
winery press

• Two wineries “volunteered” – in northern 
and southern Sonoma county

• South winery – used very infested fruit
(100% of clusters infested)
• North winery – used moderately infested

fruit
(44% of clusters infested)





crawlers
Immatures

SOUTH WINERY PRESS LOAD: Only infested clusters were placed inside 
the mesh bags. ALL clusters placed into bags were infested. 

Adult 
females



South Winery - Press Regimen
(Standard Practice: load usually taken to 2.0 bars in two hours)

• One hour at 0.2 bars (6 cycles)
• Second hour unknown
• One hour from 0 – 2.0 bars (6 cycles)
• Press opened and load checked
• Half-hour from 0 – 1.6 bars (3 cycles)

12 ton load



After pressing, clusters 
removed from bags placed 
on a sticky card





Crawlers, immatures and adult females were 
counted on sticky card after one week…



…or estimated



Rachises transferred to new cards once a week
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South Winery summary

Control (what went into the press):
• 100% of the clusters were infested
• Each cluster had an average of 5165 insects
• Actual counts ranged from 1777 to 9879 per cluster

Post press:
• 100% of the clusters remained infested
• Severity ranged from an average of 229 to 1196 insects 

per cluster



North Winery - Press Regimen
(Standard Practice: load usually taken to 1.8 bars in two hours)

• 25 minutes at 0.2 bars (3 cycles)
• Two hours at 0.4 bars
• One hour from 0.4 – 1.5 bars 
• Press opened and load checked
• 20 minutes from 0 – 1.8 bars (1 cycle)

6 ton load



% Infestation and # of VMB 
before and after press

What
Was 

Harvested

Bags with 
just infested 

clusters

Bags with 
random 
clusters

Pre Press
% Infestation 44% 100% 44%
# VMB/cluster 107 107 107

Post Press
% Infestation - 4% 0%
# VMB/cluster 32 insects/

1400 rachis
.04 0



North Winery summary

Control (what went into the press):
• 44% of the clusters were infested
• Each cluster had an average of 107 insects
• Actual counts ranged from 0 to 2000 per cluster

Post press:
• Several pounds of loose pomace had survival of 2 

bugs/100 rachises
• Infested clusters placed inside mesh bags had survival 

of 4 bugs/100 rachises
• Random clusters placed inside mesh bags had no 

survivors



Conclusions
• It is possible for vine mealybugs to survive the 

winery’s whole cluster press and be present on  
pomace.



Survival of vine mealybug on 
pomace piles made from whole 

cluster press loads



Each mesh bag contains 4 rachises.

The average number of insects present on 
each rachis when it was buried was 1211.



Temperature sensors

“Round Piles” created 9-10-04

Two bags of rachises were collected from each pile 
once a week for 4 weeks.



Very “stemy” pile

More skins / seeds and 
less stems
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Rachis removed from UNCOVERED piles after

General Pile Type ONE wk TWO wks THREE wks FOUR wks

Mostly Stems

Pile TOP 392
(32%)

290
(24%)

577
(48%)

129
(11%)

Pile BTM 476
(39%)

386
(32%)

328
(27%)

151
(12%)

Mostly skins/seeds, 
few stems

Pile TOP 0.8
(<0.1%)

1.6
(0.1%)

0.1
(<0.1%)

0.1
(<0.1%)

Pile BTM 0.7
(<0.1%)

0.1
(<0.1%)

0.7
(<0.1%)

0.0
(0%)

Average number of insects per rachis

(% survival from original 1211 insects/rachis)

Rachises observed from the date they are removed from the 
piles until insects no longer found



Rachis removed from COVERED piles after

General Pile Type ONE wk TWO wks THREE wks FOUR wks

Mostly Stems

Pile TOP 0.3
(<0.1%)

0.3
(<0.1%)

0.0
(0%)

0.0
(0%)

Pile BTM 0.0
(0%)

1.0
(<0.1%)

0.3
(<0.1%)

0.0
(0%)

Mostly skins/seeds, few 
stems

Pile TOP 0.0
(0%)

0.2
(<0.1)

0.3
(<0.1)

0.0
(0%)

Pile BTM 0.3
(<0.1%)

1.3
(0.1%)

1.2
(0.1%)

0.1
(<0.1%)

Rachises observed from the date they were removed from the 
piles until insects no longer found 

Average number of insects per rachis

(% survival from original 1211 insects/rachis)



Conclusions
• It is possible for vine mealybugs to survive the winery’s whole 

cluster press and be present on pomace.

• When pomace consists of mostly stems, 
and is not covered, one-third of the vine 
mealybug crawlers may survive after one 
week and over 10% may survive after 4 
weeks.



Conclusions
• It is possible for vine mealybugs to survive the winery’s whole 

cluster press and be present on discarded pomace.

• When pomace consists of mostly stems, and is not covered, 
one-third of the vine mealybug crawlers may survive after one 
week and over 10% survived after 4 weeks.

• When pomace consists of either skins &
seeds or mostly stems, covering it with 
clear plastic for one week results in less 
than 0.1% survival of vine mealybug 
crawlers.



Survival of vine mealybug on in STEMS 
only



Mesh bags containing 
infested rachises were 
placed in the center of the 
windrow



COVERED ON TOP & SIDES ONLY

Highest average temperature = 90º F

BETTER COVERED

Covered on 3 sides. 
Average highest 

temperature: 117º

NOT COVERED 

Highest average temperature = 93º F



Percent of insects that survived in the 
stem windrow as compared to controls 
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Buried rachises had an average of 1875 insects per rachis


Ave control sticky cards

		Windrow Sticky Cards - Controls

		The rachises came from Merlot from Buena Vista.

		There is only one rachis per card for the controls and five rachis per bag.  In order to get the correct percentage of bugs that die in the piles, one needs to multiply the control by 5.

		We transfer the rachises from one sticky card to the next and count the bugs that seemed like they were alive when they became stuck to the card.

		When no bugs are counted on the card twice in a row, the rachis thrown away.

		When the cells are colored lavender, it indicate that the numbers of bugs was estimated.

				9/16/04 to 9/24/04										9/24/04 to 10/1/04										10/1/04 to 10/8/04										10/8/04 to 10/15/04										10/15/04 to 10/22/04										10/22/04 to 10/29/04										10/29/04 to 11/5/04

		card		Crawlers		Immature		Female		Female w/ eggs		Males		Crawlers		Immature		Female		Female w/ eggs		Males		Crawlers		Immature		Female		Female w/ eggs		males		Crawlers		Immature		Female		Female w/ eggs		Males		Crawlers		Immature		Female		Female w/ eggs		Males		Crawlers		Immature		Female		Female w/ eggs		Males		Crawlers		Immature		Female		Female w/ eggs		Males

		1		84		75		4		3		0		319		0		0		0		0		283		0		0		0		0		61		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2		1865		76		13		8		4		2422		1		0		2		6		2137		0		0		0		3		704		0		0		0		0		116		0		0		0		0		16		0		0		0		0		0		0		0		0		0

		3		1952		113		48		14		5		2500		1		0		0		3		2300		0		0		0		3		843		0		0		0		0		121		0		0		0		0		19		0		0		0		0		0		0		0		0		0

		4		1198		5		0		1		2		796		0		0		0		2		1040		0		0		0		1		361		0		0		0		0		26		0		0		0		0		13		0		0		0		0		0		0		0		0		0

		5		140		1		0		0		0		85		0		0		0		0		61		0		0		0		0		72		0		0		0		0		10		0		0		0		0		4		0		0		0		0		0		0		0		0		0

		6		53		25		0		0		1		35		2		0		0		0		12		0		0		0		0		9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7		1012		53		4		0		2		323		3		0		0		3		270		0		0		0		0		131		0		0		0		0		15		0		0		0		0		2		0		0		0		0		0		0		0		0		0

		8		77		65		2		0		1		3		3		0		0		2		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9		684		58		5		4		0		147		2		0		0		0		163		0		0		0		2		38		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10		393		45		4		2		0		260		8		0		0		4		425		0		0		0		0		114		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11		514		205		11		0		0		231		0		0		0		0		231		0		0		0		0		41		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		12		67		20		3		2		0		23		0		0		0		2		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		13		108		66		1		2		0		48		0		0		0		0		15		0		0		0		3		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		14		163		108		2		0		0		1		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		sum of stage		8310		915		97		36				7193		20		0		2				6938		0		0		0				2379		0		0		0				300		0		0		0				54		0		0		0				0		0		0		0

		ave of stage		593.5714285714		65.3571428571		6.9285714286		2.5714285714				513.7857142857		1.4285714286		0		0.1428571429				495.5714285714		0		0		0				169.9285714286		0		0		0				21.4285714286		0		0		0				3.8571428571		0		0		0				0		0		0		0

				Total average numbers

				Crawlers		Immature		Female		Female w/ eggs												The rachis was put on the card on 9/16/04 and there were no more bugs by 10/29.  There were no more bugs after 6 weeks on the card

		9-16 to 9-24		593.5714285714		65.3571428571		6.9285714286		2.5714285714

		9-24 to 10-1		513.7857142857		1.4285714286		0		0.1428571429

		10-1 to10-8		495.5714285714		0		0		0

		10-8 to 10-15		169.9285714286		0		0		0

		10-15 to 10-22		21.4285714286		0		0		0

		10-22 to 10-29		3.8571428571		0		0		0

		total		1798.1428571429		66.7857142857		6.9285714286		2.7142857143		1874.5714285714		.=ave num of bugs per rachis

		total x 5 because there was only one rachis put on each card for the controls but 5 rachises put in each bag

				8990.7142857143		333.9285714286		34.6428571429		13.5714285714		9372.8571428571		=		ave bugs on the rachises inside each bag regardless of stage





red bags

				Windrow Red Ribbon Bags

				The bags were put into the piles on 9/16/04.  The red ribbon bags were removed on 9/23/04.

				Lucia opened the bags and counted the live bugs within the bag; ie. These are loose in bag.  The rachis was placed on the sticky card.

														9/23/04 to 9/30/04								9/30/04 to 10/7/04								10/7/04 to 10/14/04								10/14/04 to 10/21/04								10/21/04 to 10/28/04								10/28/04 to 11/4/04

				position (PILE PART)		Crawlers		Immature		Female		Female w/ovisac		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		position 1 only

		covered		1		0		2		0		1		73		3		0		0		48		1		0		0		34		0		0		0		30		0		0		0		6		0		0		0		0		0		0		0		198

		covered		3		16		13		13		2		1913		118		12		12		940		18		0		0		660		0		0		0		220		0		0		0		33		0		0		0		3		0		0		0

		covered		5		16		57		6		1		1989		405		6		9		839		32		0		0		623		0		0		0		273		0		0		0		29		0		0		0		1		0		0		0

		covered		7		43		34		3		5		5500		119		15		4		3100		5		0		0		1143		0		0		0		276		0		0		0		40		0		0		0		0		0		0		0

						18.75		26.5		5.5		2.25		2368.75		161.25		8.25		6.25		1231.75		14		0		0		615		0		0		0		199.75		0		0		0		27		0		0		0		1		0		0		0		227.75		=total from 10/14 only

																																																																see summary sheet

		uncovered		2		1		3		2		0		573		93		5		1		158		5		0		0		256		0		0		0		150		0		0		0		43		0		0		0		3		0		0		0

		uncovered		4		4		20		3		1		426		135		6		1		257		4		0		1		65		0		0		0		17		0		0		0		3		1		0		0		0		0		0		0

		uncovered		6		69		23		8		1		5000		299		1		3		1372		24		0		0		943		0		0		0		327		0		0		0		79		0		0		0		5		0		0		0

		uncovered		8		48		20		2		1		3800		163		26		6		3000		13		1		1		2200		0		0		0		1078		0		0		0		216		0		0		0		20		0		0		0

						30.5		16.5		3.75		0.75		2449.75		172.5		9.5		2.75		1196.75		11.5		0.25		0.5		866		0		0		0		393		0		0		0		85.25		0.25		0		0		7		0		0		0		485.5		=total from 10/14 only

						Crawlers		Immature		Female		Female w/ovisac		Total # bugs										Crawlers		Immature		Female		Female w/ovisac		Total # bugs

		loose in bag		covered		18.75		26.5		5.5		2.25				The rachis was put in the pile on 9/16/04 and removed on 9/23/04.  The bugs inside the bag were counted and the rachis was put on the sticky cards.  There were no more bugs by  ???? .  There were no more bugs after 1 week in the pile and ???? weeks on the cards.						uncovered		30.5		16.5		3.75		0.75

		9-23 to 9-30		covered		2368.75		161.25		8.25		6.25										uncovered		2449.75		172.5		9.5		2.75

		9-30 to 10-7		covered		1231.75		14		0		0										uncovered		1196.75		11.5		0.25		0.5

		10-7 to 10-14		covered		615		0		0		0										uncovered		866		0		0		0

		10-14 to 10-21		covered		199.75		0		0		0										uncovered		393		0		0		0

		10-21 to 10-28		covered		27		0		0		0										uncovered		85.25		0.25		0		0

		10-28 to 11-4		covered		1		0		0		0										uncovered		7		0		0		0

				Total		4462		201.75		13.75		8.5		4686								Total		5028.25		200.75		13.5		4		5246.5

				% of total compare to controls																		% of total compare to controls

						49.6%		60.4%		39.7%		62.6%		50.0%										55.9%		60.1%		39.0%		29.4%		56.0%

						0.4962906114

		The control is a measure of what went into the pile positions.				The bags that were covered for 1 week had 49.6% of the crawlers that the control had		The bags that were covered for 1 week  had 60.4% of the immatures that the control had		The bags that were covered for 1 week had 39.7% of the females that the control had		The bags that were covered for 1 week had 62.6% of the females w/ovisacs that the control had		There were 50% as many bugs in bags that came from covered positions after 1 week as compared to control "bags" (which never really were placed in bags)																		There were 56% as many bugs in bags that came from uncovered positions after 1 week as compared to control "bags" (which never really were placed in bags)





red bags (2)

		data recalculated to generate average of covered piles WITHOUT pile 1 in that average.

				Windrow Red Ribbon Bags

				The bags were put into the piles on 9/16/04.  The red ribbon bags were removed on 9/23/04.

				Lucia opened the bags and counted the live bugs within the bag; ie. These are loose in bag.  The rachis was placed on the sticky card.

														9/23/04 to 9/30/04								9/30/04 to 10/7/04								10/7/04 to 10/14/04								10/14/04 to 10/21/04								10/21/04 to 10/28/04								10/28/04 to 11/4/04

				position (PILE PART)		Crawlers		Immature		Female		Female w/ovisac		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		position 1 only

		covered		1		0		2		0		1		73		3		0		0		48		1		0		0		34		0		0		0		30		0		0		0		6		0		0		0		0		0		0		0		198

		covered		3		16		13		13		2		1913		118		12		12		940		18		0		0		660		0		0		0		220		0		0		0		33		0		0		0		3		0		0		0

		covered		5		16		57		6		1		1989		405		6		9		839		32		0		0		623		0		0		0		273		0		0		0		29		0		0		0		1		0		0		0

		covered		7		43		34		3		5		5500		119		15		4		3100		5		0		0		1143		0		0		0		276		0		0		0		40		0		0		0		0		0		0		0

						25.00		34.67		7.33		2.67		3134.00		214.00		11.00		8.33		1626.33		18.33		0.00		0.00		808.67		0.00		0.00		0.00		256.33		0.00		0.00		0.00		34.00		0.00		0.00		0.00		1.33		0.00		0.00		0.00

		uncovered		2		1		3		2		0		573		93		5		1		158		5		0		0		256		0		0		0		150		0		0		0		43		0		0		0		3		0		0		0

		uncovered		4		4		20		3		1		426		135		6		1		257		4		0		1		65		0		0		0		17		0		0		0		3		1		0		0		0		0		0		0

		uncovered		6		69		23		8		1		5000		299		1		3		1372		24		0		0		943		0		0		0		327		0		0		0		79		0		0		0		5		0		0		0

		uncovered		8		48		20		2		1		3800		163		26		6		3000		13		1		1		2200		0		0		0		1078		0		0		0		216		0		0		0		20		0		0		0

						30.5		16.5		3.75		0.75		2449.75		172.5		9.5		2.75		1196.75		11.5		0.25		0.5		866		0		0		0		393		0		0		0		85.25		0.25		0		0		7		0		0		0

						Crawlers		Immature		Female		Female w/ovisac		Total # bugs										Crawlers		Immature		Female		Female w/ovisac		Total # bugs

		loose in bag		covered		25.00		34.67		7.33		2.67				The rachis was put in the pile on 9/16/04 and removed on 9/23/04.  The bugs inside the bag were counted and the rachis was put on the sticky cards.  There were no more bugs by  ???? .  There were no more bugs after 1 week in the pile and ???? weeks on the						uncovered		30.5		16.5		3.75		0.75

		9-23 to 9-30		covered		3134.00		214.00		11.00		8.33										uncovered		2449.75		172.5		9.5		2.75

		9-30 to 10-7		covered		1626.33		18.33		0.00		0.00										uncovered		1196.75		11.5		0.25		0.5

		10-7 to 10-14		covered		808.67		0.00		0.00		0.00										uncovered		866		0		0		0

		10-14 to 10-21		covered		256.33		0.00		0.00		0.00										uncovered		393		0		0		0

		10-21 to 10-28		covered		34.00		0.00		0.00		0.00										uncovered		85.25		0.25		0		0

		10-28 to 11-4		covered		1.33		0.00		0.00		0.00										uncovered		7		0		0		0

				Total		5885.66		267.00		18.33		11.00		6181.99								Total		5028.25		200.75		13.5		4		5246.5

				% of total compare to controls																		% of total compare to controls

						65.5%		80.0%		52.9%		81.1%		66.0%										55.9%		60.1%		39.0%		29.4%		56.0%

						0.6546386822

		The control is a measure of what went into the pile positions.				The bags that were covered for 1 week had 49.6% of the crawlers that the control had		The bags that were covered for 1 week  had 60.4% of the immatures that the control had		The bags that were covered for 1 week had 39.7% of the females that the control had		The bags that were covered for 1 week had 62.6% of the females w/ovisacs that the control had		There were 50% as many bugs in bags that came from covered positions after 1 week as compared to control "bags" (which never really were placed in bags)																		There were 56% as many bugs in bags that came from uncovered positions after 1 week as compared to control "bags" (which never really were placed in bags)





light blue bags

		

				Windrow Sticky Cards - Light Blue Ribbon

						bags								9/30/04 to 10/7/04								10/7/04 to 10/14/04								10/14/04 to 10/21/04								10/21/04 to 10/28/04								10/28/04 to 11/4/04								11/4/04 to 11/12/04

				pile		Crawlers		Immature		Female		Female w/ovisac		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs

		covered		1		0		0		0		0		15		2		0		0		45		1		0		0		4		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0

		covered		3		44		30		0		2		525		175		7		1		373		4		0		0		144		0		0		0		18		0		0		0		3		0		0		0		0		0		0		0

		covered		5		11		14		6		0		252		104		4		1		60		0		0		0		76		0		0		0		12		0		0		0		0		0		0		0		0		0		0		0

		covered		7		29		12		7		1		1446		117		2		4		1116		0		0		0		294		0		0		0		98		0		0		0		18		0		0		0		3		0		0		0

						21		14		3.25		0.75		559.5		99.5		3.25		1.5		398.5		1.25		0		0		129.5		0		0		0		32.25		0		0		0		5.25		0		0		0		0.75		0		0		0

		uncoverd		2		5		8		1		0		68		38		5		0		121		3		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		uncoverd		4		23		0		0		2		912		10		1		1		263		0		0		0		51		0		0		0		17		1		0		0		0		0		0		0		0		0		0		0

		uncoverd		6		4		9		4		0		177		67		3		0		236		1		0		0		40		0		0		0		21		0		0		0		2		0		0		0		1		0		0		0

		uncoverd		8		85		49		9		5		2200		303		12		3		1897		14		0		0		1078		1		0		0		757		0		0		0		160		0		0		0		31		0		0		0

						29.25		16.5		3.5		1.75		839.25		104.5		5.25		1		629.25		4.5		0		0		292.5		0.25		0		0		198.75		0.25		0		0		40.5		0		0		0		8		0		0		0

								Crawlers		Immature		Female		Female w/ovisac		Total # bugs								Crawlers		Immature		Female		Female w/ovisac		Total # bugs

						covered		21		14		3.25		0.75								uncovered		29.25		16.5		3.5		1.75

						covered		559.5		99.5		3.25		1.5								uncovered		839.25		104.5		5.25		1

						covered		398.5		1.25		0		0								uncovered		629.25		4.5		0		0

						covered		129.5		0		0		0								uncovered		292.5		0.25		0		0

						covered		32.25		0		0		0								uncovered		198.75		0.25		0		0

						covered		5.25		0		0		0								uncovered		40.5		0		0		0

						covered		0.75		0		0		0								uncovered		3.75		0		0		0

						Total		1146.75		114.75		6.5		2.25		1270.25						Total		2033.25		126		8.75		2.75		2170.75

						% of total compare to controls																% of total compare to controls

								12.8%		34.4%		18.8%		16.5%		13.6%								22.6%		37.7%		25.3%		20.2%		23.2%

																ave bugs on the rachises inside each bag regardless of stage

																9373

						The rachis was put in the pile on 9/16/04 and removed on 9/30/04.  The bugs inside the bag were counted and the rachis was put on the sticky cards.  There were no more bugs by  ???? .  There were no more bugs after 2 weeks in the pile and ???? weeks on the cards.





light blue bags (2)

		data recalculated to generate average of covered piles WITHOUT pile 1 in that average.

				Windrow Sticky Cards - Light Blue Ribbon

						bags								9/30/04 to 10/7/04								10/7/04 to 10/14/04								10/14/04 to 10/21/04								10/21/04 to 10/28/04								10/28/04 to 11/4/04								11/4/04 to 11/12/04

				pile		Crawlers		Immature		Female		Female w/ovisac		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs

		covered		1		0		0		0		0		15		2		0		0		45		1		0		0		4		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0

		covered		3		44		30		0		2		525		175		7		1		373		4		0		0		144		0		0		0		18		0		0		0		3		0		0		0		0		0		0		0

		covered		5		11		14		6		0		252		104		4		1		60		0		0		0		76		0		0		0		12		0		0		0		0		0		0		0		0		0		0		0

		covered		7		29		12		7		1		1446		117		2		4		1116		0		0		0		294		0		0		0		98		0		0		0		18		0		0		0		3		0		0		0

						28.00		18.67		4.33		1.00		741.00		132.00		4.33		2.00		516.33		1.33		0.00		0.00		171.33		0.00		0.00		0.00		42.67		0.00		0.00		0.00		7.00		0.00		0.00		0.00		1.00		0.00		0.00		0.00

		uncoverd		2		5		8		1		0		68		38		5		0		121		3		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		uncoverd		4		23		0		0		2		912		10		1		1		263		0		0		0		51		0		0		0		17		1		0		0		0		0		0		0		0		0		0		0

		uncoverd		6		4		9		4		0		177		67		3		0		236		1		0		0		40		0		0		0		21		0		0		0		2		0		0		0		1		0		0		0

		uncoverd		8		85		49		9		5		2200		303		12		3		1897		14		0		0		1078		1		0		0		757		0		0		0		160		0		0		0		31		0		0		0

						29.25		16.5		3.5		1.75		839.25		104.5		5.25		1		629.25		4.5		0		0		292.5		0.25		0		0		198.75		0.25		0		0		40.5		0		0		0		8		0		0		0

								Crawlers		Immature		Female		Female w/ovisac		Total # bugs								Crawlers		Immature		Female		Female w/ovisac		Total # bugs

						covered		28.00		18.67		4.33		1.00								uncovered		29.25		16.5		3.5		1.75

						covered		741.00		132.00		4.33		2.00								uncovered		839.25		104.5		5.25		1

						covered		516.33		1.33		0.00		0.00								uncovered		629.25		4.5		0		0

						covered		171.33		0.00		0.00		0.00								uncovered		292.5		0.25		0		0

						covered		42.67		0.00		0.00		0.00								uncovered		198.75		0.25		0		0

						covered		7.00		0.00		0.00		0.00								uncovered		40.5		0		0		0

						covered		1.00		0.00		0.00		0.00								uncovered		3.75		0		0		0

						Total		1507.33		152.00		8.66		3.00		1670.99						Total		2033.25		126		8.75		2.75		2170.75

						% of total compare to controls																% of total compare to controls

								16.8%		45.5%		25.0%		22.1%		17.8%								22.6%		37.7%		25.3%		20.2%		23.2%

																ave bugs on the rachises inside each bag regardless of stage

																9373

						The rachis was put in the pile on 9/16/04 and removed on 9/30/04.  The bugs inside the bag were counted and the rachis was put on the sticky cards.  There were no more bugs by  ???? .  There were no more bugs after 2 weeks in the pile and ???? weeks on th





dark blue bags

				Windrow Sticky Cards - Dark Blue Ribbon

				The bags were put into the piles on 9/16/04.  The dark blue ribbon bags were removed on 10/7/04.

														10/7/04 to 10/14/04								10/14/04 to 10/21/04								10/21/04 to 10/28/04								10/28/04 to 11/4/04

				pile		Crawlers		Immature		Female		Female w/ovisac		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs

		covered		1		2		0		0		0		7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		rachis gone

		covered		3		13		31		11		0		637		92		9		1		241		0		0		0		398		0		0		0		127		0		0		0		17		0		0		0

		covered		5		21		18		8		1		737		69		2		1		274		0		0		0		60		0		0		0		39		0		0		0		10		0		0		0

		covered		7		29		45		9		2		1820		180		9		2		1351		4		0		0		370		0		0		0		191		0		0		0		33		0		0		0

						16.25		23.5		7		0.75		800.25		85.25		5		1		466.5		1		0		0		207		0		0		0		89.25		0		0		0		20		0		0		0

		uncovered		2		14		26		0		0		586		81		2		1		230		1		0		0		135		0		0		0		7		0		0		0		4		0		0		0

		uncovered		4		21		10		1		2		106		38		2		0		25		1		0		0		6		0		0		0		4		0		0		0		1		0		0		0

		uncovered		6		1		7		1		0		190		21		0		0		63		0		0		0		11		0		0		0		1		0		0		0		0		0		0		0

		uncovered		8		41		34		9		0		1404		55		3		0		838		1		0		0		438		0		0		0		176		0		0		0		35		0		0		0

						19.25		19.25		2.75		0.5		571.5		48.75		1.75		0.25		289		0.75		0		0		147.5		0		0		0		47		0		0		0		10		0		0		0

										Crawlers		Immature		Female		Female w/ovisac		Total # bugs								Crawlers		Immature		Female		Female w/ovisac		Total # bugs

								covered		16.25		23.5		7		0.75								uncovered		19.25		19.25		2.75		0.5

								covered		800.25		85.25		5		1								uncovered		571.5		48.75		1.75		0.25

								covered		466.5		1		0		0								uncovered		289		0.75		0		0

								covered		207		0		0		0								uncovered		147.5		0		0		0

								covered		89.25		0		0		0								uncovered		47		0		0		0

								covered		20		0		0		0								uncovered		10		0		0		0

								covered																uncovered

								Total		1599.25		109.75		12		1.75		1722.75						Total		1084.25		68.75		4.5		0.75		1158.25

								% of total compare to controls																% of total compare to controls

										17.8%		32.9%		34.7%		12.9%		18.4%								12.1%		20.6%		13.0%		5.5%		12.4%

																		9373

										The rachis was put in the pile on 9/16/04 and removed on 10/7/04.  The bugs inside the bag were counted and the rachis was put on the sticky cards.  There were no more bugs by  ???? .  There were no more bugs after 3 weeks in the pile and ???? weeks on the cards.





dark blue bags (2)

		data recalculated to generate average of covered piles WITHOUT pile 1 in that average.

				Windrow Sticky Cards - Dark Blue Ribbon

				The bags were put into the piles on 9/16/04.  The dark blue ribbon bags were removed on 10/7/04.

														10/7/04 to 10/14/04								10/14/04 to 10/21/04								10/21/04 to 10/28/04								10/28/04 to 11/4/04

				pile		Crawlers		Immature		Female		Female w/ovisac		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs

		covered		1		2		0		0		0		7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		rachis gone

		covered		3		13		31		11		0		637		92		9		1		241		0		0		0		398		0		0		0		127		0		0		0		17		0		0		0

		covered		5		21		18		8		1		737		69		2		1		274		0		0		0		60		0		0		0		39		0		0		0		10		0		0		0

		covered		7		29		45		9		2		1820		180		9		2		1351		4		0		0		370		0		0		0		191		0		0		0		33		0		0		0

						21.00		31.33		9.33		1.00		1064.67		113.67		6.67		1.33		622.00		1.33		0.00		0.00		276.00		0.00		0.00		0.00		119.00		0.00		0.00		0.00		20.00		0.00		0.00		0.00

		uncovered		2		14		26		0		0		586		81		2		1		230		1		0		0		135		0		0		0		7		0		0		0		4		0		0		0

		uncovered		4		21		10		1		2		106		38		2		0		25		1		0		0		6		0		0		0		4		0		0		0		1		0		0		0

		uncovered		6		1		7		1		0		190		21		0		0		63		0		0		0		11		0		0		0		1		0		0		0		0		0		0		0

		uncovered		8		41		34		9		0		1404		55		3		0		838		1		0		0		438		0		0		0		176		0		0		0		35		0		0		0

						19.25		19.25		2.75		0.5		571.5		48.75		1.75		0.25		289		0.75		0		0		147.5		0		0		0		47		0		0		0		10		0		0		0

										Crawlers		Immature		Female		Female w/ovisac		Total # bugs								Crawlers		Immature		Female		Female w/ovisac		Total # bugs

								covered		21.00		31.33		9.33		1.00								uncovered		19.25		19.25		2.75		0.5

								covered		1064.67		113.67		6.67		1.33								uncovered		571.5		48.75		1.75		0.25

								covered		622.00		1.33		0.00		0.00								uncovered		289		0.75		0		0

								covered		276.00		0.00		0.00		0.00								uncovered		147.5		0		0		0

								covered		119.00		0.00		0.00		0.00								uncovered		47		0		0		0

								covered		20.00		0.00		0.00		0.00								uncovered		10		0		0		0

								covered																uncovered

								Total		2122.67		146.33		16.00		2.33		2287.33						Total		1084.25		68.75		4.5		0.75		1158.25

								% of total compare to controls																% of total compare to controls

										23.6%		43.8%		46.2%		17.1%		24.4%								12.1%		20.6%		13.0%		5.5%		12.4%

																		9373

										The rachis was put in the pile on 9/16/04 and removed on 10/7/04.  The bugs inside the bag were counted and the rachis was put on the sticky cards.  There were no more bugs by  ???? .  There were no more bugs after 3 weeks in the pile and ???? weeks on th





green bags

				Windrow Green Ribbon Bags

				The bags were put into the piles on 9/16/04.  The green ribbon bags were removed on 10/14/04.

														10/14/04 to 10/21/04								10/21/04 to 10/28/04								10/28/04 to 11/4/04								11/4/04 to 11/12/04

				position		Crawlers		Immature		Female		Female w/ovisac		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs

		covered		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		covered		3		12		0		0		2		552		6		0		0		173		5		0		0		32		0		0		0		7		0		0		0

		covered		5		16		4		1		0		218		12		0		0		29		4		0		0		0		0		0		0		0		0		0		0

		covered		7		58		13		7		2		1309		129		4		5		515		11		0		0		44		0		0		0		13		0		0		0

						21.5		4.25		2		1		520		36.75		1		1.25		179.25		5		0		0		19		0		0		0		5		0		0		0

		uncovered		2		18		15		1		0		137		11		0		0		11		1		0		0		0		0		0		0		0		0		0		0

		uncovered		4		3		0		0		0		18		0		0		0		9		0		0		0		0		0		0		0		0		0		0		0

		uncovered		6		13		1		0		0		247		19		1		0		141		2		0		0		5		0		0		0		1		0		0		0

		uncovered		8		2		1		0		0		83		3		0		0		105		1		0		0		53		0		0		0		14		0		0		0

						9		4.25		0.25		0		121.25		8.25		0.25		0		66.5		1		0		0		14.5		0		0		0		3.75		0		0		0

										Crawlers		Immature		Female		Female w/ovisac		Total # bugs						Crawlers		Immature		Female		Female w/ovisac		Total # bugs

								covered		21.5		4.25		2		1		28.75				uncovered		9		4.25		0.25		0		13.5

								covered		520		36.75		1		1.25		559				uncovered		121.25		8.25		0.25		0		129.75

								covered		179.25		5		0		0		184.25				uncovered		66.5		1		0		0		67.5

								covered		19		0		0		0		19				uncovered		14.5		0		0		0		14.5

								covered		5		0		0		0		5				uncovered		3.75		0		0		0		3.75

								covered														uncovered

								covered														uncovered

								Total		744.75		46		3		2.25		796				Total		215		13.5		0.5		0		229

								% of total compare to controls														% of total compare to controls

										8.3%		13.8%		8.7%		16.5%		8.5%						2.4%		4.0%		1.4%		0.0%		2.4%

																		9373														9373

																The rachis was put in the pile on 9/16/04 and removed on 10/14/04.  The bugs inside the bag were counted and the rachis was put on the sticky cards.  There were no more bugs by  ???? .  There were no more bugs after 4 weeks in the pile and ???? weeks on the cards.





green bags (2)

		data recalculated to generate average of covered piles WITHOUT pile 1 in that average.

				Windrow Green Ribbon Bags

				The bags were put into the piles on 9/16/04.  The green ribbon bags were removed on 10/14/04.

														10/14/04 to 10/21/04								10/21/04 to 10/28/04								10/28/04 to 11/4/04								11/4/04 to 11/12/04

				position		Crawlers		Immature		Female		Female w/ovisac		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs		Crawlers		Immature		Female		Female w/ eggs

		covered		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		covered		3		12		0		0		2		552		6		0		0		173		5		0		0		32		0		0		0		7		0		0		0

		covered		5		16		4		1		0		218		12		0		0		29		4		0		0		0		0		0		0		0		0		0		0

		covered		7		58		13		7		2		1309		129		4		5		515		11		0		0		44		0		0		0		13		0		0		0

						28.67		5.67		2.67		1.33		693.00		49.00		1.33		1.67		239.00		6.67		0.00		0.00		25.33		0.00		0.00		0.00		6.67		0.00		0.00		0.00

		uncovered		2		18		15		1		0		137		11		0		0		11		1		0		0		0		0		0		0		0		0		0		0

		uncovered		4		3		0		0		0		18		0		0		0		9		0		0		0		0		0		0		0		0		0		0		0

		uncovered		6		13		1		0		0		247		19		1		0		141		2		0		0		5		0		0		0		1		0		0		0

		uncovered		8		2		1		0		0		83		3		0		0		105		1		0		0		53		0		0		0		14		0		0		0

						9		4.25		0.25		0		121.25		8.25		0.25		0		66.5		1		0		0		14.5		0		0		0		3.75		0		0		0

										Crawlers		Immature		Female		Female w/ovisac		Total # bugs						Crawlers		Immature		Female		Female w/ovisac		Total # bugs

								covered		28.67		5.67		2.67		1.33		38.34				uncovered		9		4.25		0.25		0		13.5

								covered		693.00		49.00		1.33		1.67		745.00				uncovered		121.25		8.25		0.25		0		129.75

								covered		239.00		6.67		0.00		0.00		245.67				uncovered		66.5		1		0		0		67.5

								covered		25.33		0.00		0.00		0.00		25.33				uncovered		14.5		0		0		0		14.5

								covered		6.67		0.00		0.00		0.00		6.67				uncovered		3.75		0		0		0		3.75

								covered														uncovered

								covered														uncovered

								Total		992.67		61.34		4.00		3.00		1061.01				Total		215		13.5		0.5		0		229

								% of total compare to controls														% of total compare to controls

										11.0%		18.4%		11.6%		22.1%		11.3%						2.4%		4.0%		1.4%		0.0%		2.4%

																		9373														9373

																The rachis was put in the pile on 9/16/04 and removed on 10/14/04.  The bugs inside the bag were counted and the rachis was put on the sticky cards.  There were no more bugs by  ???? .  There were no more bugs after 4 weeks in the pile and ???? weeks on t





summary

		The Windrow rachises were Merlot from Buena Vista.

		The windrow is 4 feet high and composed of stems only.  The bags were buried 2 feet deep and 4 feet from the side of the pile.  Each position is 10 feet in length for a total windrow length of 80 feet.  The stems did not collapse on the bags at most of the Positions so they seemed to be in a small cave of stems. Position 1 was covered on 3 sides and it seems to make a difference.  Position 8 was uncovered on 3 sides and it didn't.  The rest of the positions were covered on 2 sides or left uncovered.

		The windrow postitions were all dry except that on 10/7/04 position 2 was wet inside the pile and the bag was damp.

		All of the positions had live crawlers emerging after the rachises had been buried 4 weeks.  However, position 1 only had one crawler emerge after four weeks.  The controls had no more bugs crawling off the rachis after 10/29.  The red piles (=bags?) had no bugs crawling off the rachis after 11/4 (=11/14?).  The other piles had bugs crawling of up to and maybe past 11/12.  This tells me the bugs that do survive being buried in the piles continue to reproduce and we may be producing a "super bug" by burying them!

						bag removed after 1 week    (red bags)						bag removed after 2 weeks (light blue bags)						bag removed after 3 weeks (dark blue bags)						bag removed after 4 weeks (green bags)

				controls		covered (including position 1)		uncovered		position 1		covered (including position 1)		uncovered		position 1		covered (including position 1)		uncovered		position 1		covered (including position 1)		uncovered		position 1

		% of controls				50.0%		56.0%		2.1%		13.6%		23.2%		0.7%		18.4%		12.4%		0.1%		8.5%		2.4%		0.01%

		total # of bugs on rachises in 4 (or 1 in the case of position 1) BAGS		9373		4686		5247		198		1270		2175		68		1723		1158		9		796		229		1

		# thought to be bugs on 9/16/04 (any crawlers or immatures emerged before 10/14) a		9246		4458		4762		162		1102		1635		63		940		664		9		31		14		0

		# thought to be eggs (or a gleam in the eye) on 9/16/04 (any immatures or crawlers emerged after 10/14) b		127		228		485		36		168		540		5		783		494		0		765		215		1

		a assumes that all insects found on cards one month after bag was placed in windrow were ON THOSE RACHISES when they were placed.

		b assumes that all insects fournd on cards more than one month after bag was placed in the windrow WERE BORN ON THOSE RACHISES thus there was SEX in the windrow!!





summary (2)

				summary changed to include "covered WITHOUT position 1"

		The Windrow rachises were Merlot from Buena Vista.

		The windrow is 4 feet high and composed of stems only.  The bags were buried 2 feet deep and 4 feet from the side of the pile.  Each position is 10 feet in length for a total windrow length of 80 feet.  The stems did not collapse on the bags at most of th

		The windrow postitions were all dry except that on 10/7/04 position 2 was wet inside the pile and the bag was damp.

		All of the positions had live crawlers emerging after the rachises had been buried 4 weeks.  However, position 1 only had one crawler emerge after four weeks.  The controls had no more bugs crawling off the rachis after 10/29.  The red piles (=bags?) had

						bag removed after 1 week    (red bags)						bag removed after 2 weeks (light blue bags)						bag removed after 3 weeks (dark blue bags)						bag removed after 4 weeks (green bags)

				controls		covered (WITHOUT position 1)		uncovered		position 1		covered (WITHOUT position 1)		uncovered		position 1		covered (WITHOUT position 1)		uncovered		position 1		covered (WITHOUT position 1)		uncovered		position 1

		% of controls				66.0%		56.0%		2.1%		17.8%		23.2%		0.7%		24.4%		12.4%		0.1%		11.3%		2.4%		0.01%

		total # of bugs on rachises in 4 (or 1 in the case of position 1) BAGS		9373		6182		5247		198		1671		2175		68		2287		1158		9		1061		229		1

		# thought to be bugs on 9/16/04 (any crawlers or immatures emerged before 10/14) a		9246		5954		4762		162		1503		1635		63		1504		664		9		296		14		0

		# thought to be eggs (or a gleam in the eye) on 9/16/04 (any immatures or crawlers emerged after 10/14) b		127		228		485		36		168		540		5		783		494		0		765		215		1

		a assumes that all insects found on cards one month after bag was placed in windrow were ON THOSE RACHISES when they were placed.

		b assumes that all insects fournd on cards more than one month after bag was placed in the windrow WERE BORN ON THOSE RACHISES thus there was SEX in the windrow!!





temperatures

				Pile 1		covered piles (including pile 1)		Covered piles excluding pile 1		uncovered piles

		AVE highest temp		117.14		96.46		89.57		93.32

		AVE lowest temp		45.42		46.61		47		46.21

		average temp overall		78.4		69.33		66.31		67.05

		POSTION 1 COVERED ON 3 SIDES, SO IT IS SEPARATED FROM posistions 3, 5, 7





bug survival

		week 1		week 1		week 1

		week 2		week 2		week 2

		week 3		week 3		week 3

		week 4		week 4		week 4



pile 1

covered WITHOUT position 1

uncovered

Number of weeks the bags were buried

The total number of bugs that survived after being buried.

The number of bugs that survived after being buried in the windrow piles

198

6182

5247

68

1671

2175

9

2287

1158

1

1061

229



Percentage of bugs that survive

		Buried for 1 week		Buried for 1 week		Buried for 1 week

		Buried for 2 weeks		Buried for 2 weeks		Buried for 2 weeks

		Buried for 3 weeks		Buried for 3 weeks		Buried for 3 weeks

		Buried for 4 weeks		Buried for 4 weeks		Buried for 4 weeks



Better Covered

Covered top and sides only

Not Covered

Number of weeks the bags were buried

% of bugs that survived as compared to controls

The number of bugs that survived in the windrow piles as compared to controls

2.1

66

56

0.7

17.8

23.2

0.1

24.4

12.4

0.01

11.3

2.4



Chart1

		Better Covered		Better Covered		Better Covered		Better Covered

		Covered top and sides only		Covered top and sides only		Covered top and sides only		Covered top and sides only

		Not Covered		Not Covered		Not Covered		Not Covered



Buried for 1 week

Buried for 2 weeks

Buried for 3 weeks

Buried for 4 weeks

Percent

Percent of insects that survived in the stem windrow as compared to controls

2.1

0.7

0.1

0.01

66

17.8

24.4

11.3

56

23.2

12.4

2.4



table for chart FIXED

		How many bugs survived after being buried in the windrow piles for x # of weeks

				pile 1		covered WITHOUT position 1		uncovered

		week 1		198		6182		5247

		week 2		68		1671		2175

		week 3		9		2287		1158

		week 4		1		1061		229

		How many bugs survived as compared to control (stated as a percentage)

				Better Covered		Covered top and sides only		Not Covered

		Buried for 1 week		2.1		66		56

		Buried for 2 weeks		0.7		17.8		23.2

		Buried for 3 weeks		0.1		24.4		12.4

		Buried for 4 weeks		0.01		11.3		2.4







Conclusions
• It is possible for vine mealybugs to survive the winery’s whole 

cluster press and be present on discarded pomace.

• When pomace consists of mostly stems, and is not covered, 
one-third of the vine mealybug crawlers may survive after one 
week and over 10% survived after 4 weeks.

• When pomace consists of either skins & seeds or mostly 
stems, covering it with clear plastic for one week results in less 
than 0.1% survival of vine mealybug crawlers.

• When waste consists of stems-only, 
survival of vmb crawlers after one week 
can be as high as two thirds of the 
population that left the winery



Take Home Messages

• Cover ALL pomace piles very well and 
immediately

• Try to avoid making piles that are mostly 
stems

• Mix stem piles with skins and seeds if 
possible to increase temperature
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