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Table 1.  Strawberry aphid bioassay, Mt. Vernon, WA.  2009

Strawberry aphid, Chaetosiphon fragaefolii bioassay.  Apterous strawberry aphids were collected from a greenhouse population being maintained on the ‘Stolo’ cultivar at the NWREC on 9 September 2009.  Terminal leaflets were individually placed top-side-down, between 3.5” x 7.5” cotton absorbent/lint-free pads.  The pads were folded in half with the top half containing a 1.2” diameter circle formed from a cork punch.  This unit was placed in a 5” diameter plastic Petri dish and saturated with water to form a water barrier around the arena and providing moisture to maintain turgor of the strawberry leaflet for several days.  These six treatments were each replicated six times.  Each arena was precounted for apterates prior to being treated with 1 ml aqueous solutions from a Potter Precision Laboratory Spray Tower™.  These Petri dish arenas were held at laboratory temperature.  Compared with the untreated check (Table 1), all 3 different MOA classes of insecticides were significantly different at the 5% level through 6 days posttreatment.

Under the conditions of this particular test, Actara and both rates and formulations of  DuPont’s experimental Cyazypyr™ provided quicker, initial knockdown of apterous strawberry aphids than the systemic foliar Movento™.  Given the use of detached leaflets, one would expect reduced movement throughout the vascular system of the leaf.  We will repeat this trial on infested ‘Stolo’ plants in the greenhouse and assess population efficacy by counting apterates on detached leaflets over 7-10 days if needed.
Raspberry aphid, Amphorophora agathonica bioassay.  A late summer population of apterous raspberry aphids was collected from an old ‘Meeker’ block that was schedule for removal in Mount Vernon, WA.  Leaf discs 38 mm diameter were punched with a large cork borer away from the large mid-vein of red raspberry primocane leaves.  Six of these discs were placed top-side down on water-moistened cotton pad in a Petri dish.  Five-10 aphids were transferred onto each disc replicate on 17 September 2009.  Each Petri dish was treated with a 1 ml aqueous suspension using a Precision Spray Tower of each concentration directly to the aphids on the leaf discs.  These units were held under laboratory conditions.  As was observed before, contact activity for both Movento and HGW86 (i.e., active by ingestion) was not strongly apparent compared with Actara by 3 DAT for both formulations of HGW86.  Given the use of excised leaf discs, the 2 way systemicity and ingestion activity for both rates of Movento was delayed for 4-7 DAT.  Furthermore, the rapid deterioration of the red raspberry foliage and high untreated check mortality further confused this test.  Raspberry aphid populations commonly emit alarm pheromones that cause mass dropping of the aphids from the foliage when disturbed by moving foliage for sampling and vibrational activity of an orchard sprayer.  However, the leaf disc technique is useful for contact insecticides and ingestion by chewing insects, but probably is not a favorable method to assess the MOA of Movento (e.g., ingestion and IGR activity).  
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Blueberry aphid, Ericaphis fimbriata bioassay.  A population of apterous blueberry aphids was collected on 14 July from a 4 year-old ‘Duke’ block at the WSU Mount Vernon NWREC.  Terminal leaves were individually placed top-side-down, between 3.5” x 7.5” cotton absorbent/lint-free pads.  The pads were folded in half with the top half containing a 1.2” diameter circle formed from a cork punch.  This unit was placed in a 5” diameter plastic Petri dish and saturated with water to form a water barrier around the arena and to provide moisture to maintain turgor of the blueberry leaflet for several days.  A precount was made of the aphids selectively captured in the 1.2” diameter 

arenas.  The seven treatments were replicated six time and held at laboratory temperature.  Treatments shown in Table 3 were applied with a Potter Precision Laboratory Spray Tower.  On waxy blueberry leaf discs, HGW86 provided excellent control after 2 days posttreatment.  At 6 DAT, the  high rate of Movento showed 100% mortality of the blueberry aphid.  As shown below, the toxicological dynamics of Movento responds very differently when applied to intact foliage as would be expect for this unique compound.
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Table 3.  Blueberry aphid bioassay, Mt. Vernon, WA.  2009
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Blueberry aphid field efficacy trials.  On 15 June, compounds were field tested against primarily apterous blueberry aphids on 4 blocks arranged in RCB design in 4 year-old ‘Duke’ blueberry at WSU NWREC.  Each block contained 7 treatments, each with three plants.  Treatments were applied with a Solo™ backpack sprayer equipped with a flat fan 8002 nozzle, at 40 psi, to “run-off”.  Pre and posttreatment evaluations were made, by randomly selecting three leaves from each “three-plant” plot then counting living aphids with the naked eye.  Compared with results for Movento on excised small fruit foliage, its 2-way systemicity and IGR activity resulted in significantly effective, persistent control of blueberry aphid populations from 3 to 20 DAT (Table 4).  All rates and formulation of HGW86 were effective and provided significant residual control of blueberry aphid populations compared with the untreated check.
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Table 1.  Strawberry aphid bioassay, Mt. Vernon, WA.  2009
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		Chemical lab test 2005

		Total of 60 weevils

		Potter spray tower: 1ml mixed chemical

		Black vine weevil adults

						Percent Mortality

		Treatment		lb(AI)/acre		1DAT		2DAT

		Actara 25WG		0.06		45ab		48a

		Provado 1.6F		0.05		55a		62a

		Clutch 50WDG		0.09		52ab		67a

		Capture 2EC		0.10		30abc		52a

		Mustang Max 0.8EC		0.03		20bc		38a

		Malathion 8EC		1.25		45ab		60a

		Untreated check				5c		5b

		n = 60, treated 8/7/05, Potter spray tower

		Table 1.  Rough strawberry root weevil bioassay 1, 2009

						Percent Mortality

		Treatment		Rate/acre		1 DAT		4 DAT		7 DAT

		Actara 25WG		4 oz		53ab		60b		90a

		Avaunt WG		6 oz		27bc		53b		100a

		Discipline 2EC		6.4 fl oz		23c		63b		100a

		Leverage 2.7		3.75 fl oz		53ab		83a		100a

		Voliam flexi		7 oz		73a		100a

		Untreated check				3c		7c		7b

		Mean within columns followed by the same letter are not significantly different

		(Turkey HSD test, P<0.05).

		Table 2.  Rough Strawberry root weevil bioassay 2, 2009

						Percent Mortality

		Treatment		Rate/acre		1DAT		2DAT

		Actara 25WG		4 oz		87b		100a

		Avaunt WG		6 oz		100a

		Discipline 2EC		6.4 fl oz		100a

		Leverage 2.7		3.75 fl oz		100a

		Voliam flexi		7 oz		97ab		100a

		Untreated check				0c		3b

		Mean within columns followed by the same letter  are not significantly

		different (Turkey HSD test, P<0.05).

		Table 1.  Strawberry aphid bioassay, Mt. Vernon, WA.  2009

		Treatment		Rate/acre		Precount		1 DAT		3 DAT		6 DAT

		Actara		3 fl oz		100a		91a		92a		100a

		HGW86 10OD		27 fl oz		80a		96a		99a		100a

		HGW86 10SE		20.5 fl oz		75a		88a		100a

		Movento 240SC		5 fl oz		108a		45b		56ab		89a

		Movento 240SC		8 fl oz		87a		14b		49ab		96a

		Untreated check				120a		17b		17b		18b

		Mean within columns followed by the same letter are not significantly different (Tukey HSD test,

		(P<0.05).

		Table 2.  Raspberry aphid bioassay, Mt. Vernon, WA.  2009

		Treatment		Rate/acre		1 DAT		3 DAT		5 DAT		7 DAT

		Actara		3 fl oz		74a		100a

		HGW86 10OD		27 fl oz		83a		85b		100b

		HGW86 10SE		20.5 fl oz		30b		100a

		Movento 240SC		5 fl oz		9bc		80b		91b		100a

		Movento 240SC		8 fl oz		11bc		82b		96a		100a

		Untreated check						21c		38b		57b

		Mean within columns followed by the same letter are not significantly different (Tukey HSD test,

		(P<0.05).

		Table 3.  Blueberry aphid bioassay, Mt. Vernon, WA.  2009

						Percent Mortality

		Treatment		Rate/acre		Precount		2 DAT		6 DAT

		HGW86 10SE		10.1 fl oz		17a		1c

		HGW86 10SE		13.5 fl oz		21a				1c

		HGW86 10SE		20.5 fl oz		18a

		HGW86 OD		27fl oz		20a

		Movento 240SC		5 fl oz		18a		9b		11b

		Movento 240SC		8 fl oz		21a		10b

		Untreated check				21a		32a		47a

		Mean within columns followed by the same letter  are not significantly different

		(Turkey HSD test, P<0.05).

		Table 4.  Blueberry aphid control on 'Duke' cultivar, Mt. Vernon, WA.  2009

		Treatment		Rate/acre		Precount		3 DAT		8 DAT		20 DAT

		HGW86 10SE		10.1 fl oz		12		6b		2bc		4b

		HGW86 10SE		13.5 fl oz		9		4bc		5b		3b

		HGW86 10SE		20.5 fl oz		12		3c		6b		1b

		HGW86 OD		27fl oz		10		3c		1c		2b

		Movento 240SC		5 fl oz		9		2c		1c

		Movento 240SC		8 fl oz		13		3c

		Untreated check				12		13a		13a		18a

		Mean within columns followed by the same letter are not significantly different (Tukey HSD test,

		(P<0.05).
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		Chemical lab test 2005

		Total of 60 weevils

		Potter spray tower: 1ml mixed chemical

		Black vine weevil adults

						Percent Mortality

		Treatment		lb(AI)/acre		1DAT		2DAT

		Actara 25WG		0.06		45ab		48a

		Provado 1.6F		0.05		55a		62a

		Clutch 50WDG		0.09		52ab		67a

		Capture 2EC		0.10		30abc		52a

		Mustang Max 0.8EC		0.03		20bc		38a

		Malathion 8EC		1.25		45ab		60a

		Untreated check				5c		5b

		n = 60, treated 8/7/05, Potter spray tower

		Table 1.  Rough strawberry root weevil bioassay 1, 2009

						Percent Mortality

		Treatment		Rate/acre		1 DAT		4 DAT		7 DAT

		Actara 25WG		4 oz		53ab		60b		90a

		Avaunt WG		6 oz		27bc		53b		100a

		Discipline 2EC		6.4 fl oz		23c		63b		100a

		Leverage 2.7		3.75 fl oz		53ab		83a		100a

		Voliam flexi		7 oz		73a		100a

		Untreated check				3c		7c		7b

		Mean within columns followed by the same letter are not significantly different

		(Turkey HSD test, P<0.05).

		Table 2.  Rough Strawberry root weevil bioassay 2, 2009

						Percent Mortality

		Treatment		Rate/acre		1DAT		2DAT

		Actara 25WG		4 oz		87b		100a

		Avaunt WG		6 oz		100a

		Discipline 2EC		6.4 fl oz		100a

		Leverage 2.7		3.75 fl oz		100a

		Voliam flexi		7 oz		97ab		100a

		Untreated check				0c		3b

		Mean within columns followed by the same letter  are not significantly

		different (Turkey HSD test, P<0.05).

		Table 1.  Strawberry aphid bioassay, Mt. Vernon, WA.  2009

		Treatment		Rate/acre		Precount		1 DAT		3 DAT		6 DAT

		Actara		3 fl oz		100a		91a		92a		100a

		HGW86 10OD		27 fl oz		80a		96a		99a		100a

		HGW86 10SE		20.5 fl oz		75a		88a		100a

		Movento 240SC		5 fl oz		108a		45b		56ab		89a

		Movento 240SC		8 fl oz		87a		14b		49ab		96a

		Untreated check				120a		17b		17b		18b

		Mean within columns followed by the same letter are not significantly different (Tukey HSD test,

		(P<0.05).

		Table 2.  Raspberry aphid bioassay, Mt. Vernon, WA.  2009

		Treatment		Rate/acre		1 DAT		3 DAT		5 DAT		7 DAT

		Actara		3 fl oz		74a		100a

		HGW86 10OD		27 fl oz		83a		85b		100b

		HGW86 10SE		20.5 fl oz		30b		100a

		Movento 240SC		5 fl oz		9bc		80b		91b		100a

		Movento 240SC		8 fl oz		11bc		82b		96a		100a

		Untreated check						21c		38b		57b

		Mean within columns followed by the same letter are not significantly different (Tukey HSD test,

		(P<0.05).

		Table 3.  Blueberry aphid bioassay, Mt. Vernon, WA.  2009

						Percent Mortality

		Treatment		Rate/acre		Precount		2 DAT		6 DAT

		HGW86 10SE		10.1 fl oz		17a		94a		94a

		HGW86 10SE		13.5 fl oz		21a		100a

		HGW86 10SE		20.5 fl oz		18a		100a

		HGW86 OD		27 fl oz		20a		100a

		Movento 240SC		5 fl oz		`8a		50b		49b

		Movento 240SC		8 fl oz		21a		52b		100a

		Untreated check				21a		32c		47b

		Mean within columns followed by the same letter are not significantly different

		Table 4.  Blueberry aphid control on 'Duke' cultivar, Mt. Vernon, WA.  2009

		Treatment		Rate/acre		Precount		3 DAT		8 DAT		20 DAT

		HGW86 10SE		10.1 fl oz		12		6b		2bc		4b

		HGW86 10SE		13.5 fl oz		9		4bc		5b		3b

		HGW86 10SE		20.5 fl oz		12		3c		6b		1b

		HGW86 OD		27 fl oz		10		3c		1c		2b

		Movento 240SC		5 fl oz		9		2c		1c

		Movento 240SC		8 fl oz		13		3c

		Untreated check				12		13a		13a		18a

		Mean within columns followed by the same letter are not significantly different (Tukey HSD test,

		Treated 15 June.

		Winter moth bud-foliar efficacy trials, Mt. Vernon, WA.  23 April 2009

		Treatment		Rate/acre		1 DAT		3 DAT		6 DAT		11 DAT

		Assail 30SG		4.5 oz		8		2		2		9

		Assail 30SG		5.3 oz		2		3		3		2

		Bayer + NIS		4 fl oz		1		2		2		0

		Bayer + OS		4 fl oz		1		0		0		0

		Delegate		6 oz		14		13		0		0

		Intrepid		16 fl oz		14		10		11		5

		Untreated check				9		14		14		11

		Mean within columns followed by the same letter are not significantly different (Tukey HSD test,

		Treated 29 April.
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		Chemical lab test 2005

		Total of 60 weevils

		Potter spray tower: 1ml mixed chemical

		Black vine weevil adults

						Percent Mortality

		Treatment		lb(AI)/acre		1DAT		2DAT

		Actara 25WG		0.06		45ab		48a

		Provado 1.6F		0.05		55a		62a

		Clutch 50WDG		0.09		52ab		67a

		Capture 2EC		0.10		30abc		52a

		Mustang Max 0.8EC		0.03		20bc		38a

		Malathion 8EC		1.25		45ab		60a

		Untreated check				5c		5b

		Mean within columns followed by the same letter  are not significantly different (Turkey HSD test, P<0.05).

		n = 60, treated 8/7/05, Potter spray tower

		Table 1.  Rough strawberry root weevil bioassay 1, 2009

						Percent Mortality

		Treatment		Rate/acre		1 DAT		4 DAT		7 DAT

		Actara 25WG		4 oz		53ab		60b		90a

		Avaunt WG		6 oz		27bc		53b		100a

		Discipline 2EC		6.4 fl oz		23c		63b		100a

		Leverage 2.7		3.75 fl oz		53ab		83a		100a

		Voliam flexi		7 oz		73a		100a

		Untreated check				3c		7c		7b

		Mean within columns followed by the same letter are not significantly different

		(Turkey HSD test, P<0.05).

		Table 2.  Rough Strawberry root weevil bioassay 2, 2009

						Percent Mortality

		Treatment		Rate/acre		1DAT		2DAT

		Actara 25WG		4 oz		87b		100a

		Avaunt WG		6 oz		100a

		Discipline 2EC		6.4 fl oz		100a

		Leverage 2.7		3.75 fl oz		100a

		Voliam flexi		7 oz		97ab		100a

		Untreated check				0c		3b

		Mean within columns followed by the same letter  are not significantly

		different (Turkey HSD test, P<0.05).

		Table 1.  Strawberry aphid bioassay, Mt. Vernon, WA.  2009

						Percent Mortality

		Treatment		Rate/acre		Precount		1 DAT		3 DAT		6 DAT

		Actara		3 fl oz		100a		91a		92a		100a

		HGW86 10OD		27 fl oz		80a		96a		99a		100a

		HGW86 10SE		20.5 fl oz		75a		88a		100a

		Movento 240SC		5 fl oz		108a		45b		56ab		89a

		Movento 240SC		8 fl oz		87a		14b		49ab		96a

		Untreated check				120a		17b		17b		18b

		Mean within columns followed by the same letter are not significantly different (Tukey HSD test,

		(P<0.05).

		Table 2.  Raspberry aphid bioassay, Mt. Vernon, WA.  2009

						Percent Mortality

		Treatment		Rate/acre		1 DAT		3 DAT		5 DAT		7 DAT

		Actara		3 fl oz

		HGW86 10OD		27 fl oz

		HGW86 10SE		20.5 fl oz

		Movento 240SC		5 fl oz

		Movento 240SC		8 fl oz

		Untreated check

		Mean within columns followed by the same letter are not significantly different (Tukey HSD test,

		(P<0.05).

		Table 3.  Blueberry aphid bioassay, Mt. Vernon, WA.  2009

						Percent Mortality

		Treatment		Rate/acre		Precount		2 DAT		6 DAT

		HGW86 10SE		10.1 fl oz

		HGW86 10SE		13.5 fl oz

		HGW86 10SE		20.5 fl oz

		HGW86 OD		27fl oz

		Movento 240SC		5 fl oz

		Movento 240SC		8 fl oz

		Untreated check

		Mean within columns followed by the same letter are not significantly different

		(Turkey HSD test, P<0.05).

		Table 4.  Blueberry aphid control on 'Duke' cultivar, Mt. Vernon, WA.  2009

						Mean Aphids/Leaf

		Treatment		Rate/acre		Precount		3 DAT		8 DAT		20 DAT

		HGW86 10SE		10.1 fl oz		12		6b		2bc		4b

		HGW86 10SE		13.5 fl oz		9		4bc		5b		3b

		HGW86 10SE		20.5 fl oz		12		3c		6b		1b

		HGW86 OD		27 fl oz		10		3c		1c		2b

		Movento 240SC		5 fl oz		9		2c		1c

		Movento 240SC		8 fl oz		13		3c

		Untreated check				12		13a		13a		18a

		Mean within columns followed by the same letter are not significantly different (Tukey HSD test,

		(P<0.05).
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		Chemical lab test 2005

		Total of 60 weevils

		Potter spray tower: 1ml mixed chemical

		Black vine weevil adults

						Percent Mortality

		Treatment		lb(AI)/acre		1DAT		2DAT

		Actara 25WG		0.06		45ab		48a

		Provado 1.6F		0.05		55a		62a

		Clutch 50WDG		0.09		52ab		67a

		Capture 2EC		0.10		30abc		52a

		Mustang Max 0.8EC		0.03		20bc		38a

		Malathion 8EC		1.25		45ab		60a

		Untreated check				5c		5b

		n = 60, treated 8/7/05, Potter spray tower

		Table 1.  Rough strawberry root weevil bioassay 1, 2009

						Percent Mortality

		Treatment		Rate/acre		1 DAT		4 DAT		7 DAT

		Actara 25WG		4 oz		53ab		60b		90a

		Avaunt WG		6 oz		27bc		53b		100a

		Discipline 2EC		6.4 fl oz		23c		63b		100a

		Leverage 2.7		3.75 fl oz		53ab		83a		100a

		Voliam flexi		7 oz		73a		100a

		Untreated check				3c		7c		7b

		Mean within columns followed by the same letter are not significantly different

		(Turkey HSD test, P<0.05).

		Table 2.  Rough Strawberry root weevil bioassay 2, 2009

						Percent Mortality

		Treatment		Rate/acre		1DAT		2DAT

		Actara 25WG		4 oz		87b		100a

		Avaunt WG		6 oz		100a

		Discipline 2EC		6.4 fl oz		100a

		Leverage 2.7		3.75 fl oz		100a

		Voliam flexi		7 oz		97ab		100a

		Untreated check				0c		3b

		Mean within columns followed by the same letter  are not significantly

		different (Turkey HSD test, P<0.05).

		Table 1.  Strawberry aphid bioassay, Mt. Vernon, WA.  2009

		Treatment		Rate/acre		Precount		1 DAT		3 DAT		6 DAT

		Actara		3 fl oz		100a		91a		92a		100a

		HGW86 10OD		27 fl oz		80a		96a		99a		100a

		HGW86 10SE		20.5 fl oz		75a		88a		100a

		Movento 240SC		5 fl oz		108a		45b		56ab		89a

		Movento 240SC		8 fl oz		87a		14b		49ab		96a

		Untreated check				120a		17b		17b		18b

		Mean within columns followed by the same letter are not significantly different (Tukey HSD test,

		(P<0.05).






