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REPORT UPDATE (650 words)

In recent laboratory tests, we investigated the effect of spray droplet size on Asian citrus psyllid (ACP) control. Six sizes of
nearly uniform spray droplets, with mean diameters of ~40.0, 52.0, 101.0, 148.0, 174.0, and 265.0 ym simulating various
spray droplet sizes in field applications, were generated using a vibrating orifice droplet generator. Generated droplets were
deposited onto target citrus plants (Swingles, Citrus aurantiifolia) (15-20 cm height) infested with various ACP life stages
(egg, nymph, and adult). Egg, nymph and adult counts on each plant were taken 1 d before and 3 and 7 d after spray
application. The insecticide used in this study was a synthetic pyrethroid and tested at ¥2 (236.6 mL = 8 fl. oz/acre) and %
(354.9 mL = 12 fl. oz/acre) of its field recommended rate (473.2 mL = 16 fl. oz/acre). At each rate tested, target plants were
moved at two different speeds to simulate two different spray droplet deposition rates. The results have shown that
irrespective of insecticide and droplet deposition rates, mortality of all three life stages (egg, nymph and adult) of ACP
decreased as the spray droplet size increased from 40.0 to 265.0 um. At % field rate and 27.2 cm/s target speed, complete
(100%) control of egg and nymph stages was observed with the smallest droplet size, while only 58-62% control was
observed with the largest droplet size at 7 d after spray. Under similar conditions, adult mortality obtained with the smallest
droplet size was 2-fold (76%) higher than that was with the largest droplet size. Decreasing the target plant speed from 27.2
cm/s to 7.2 cm/s did not have much impact on mortality of egg and nymph stages, while it slightly increased adult mortality
(85% vs.76%). Increasing the insecticide rate from % to % field rate at 7.2 cm/s target plant speed resulted in complete
control of egg and nymph stages with the smallest droplet size at 3 d after spray, while it was only <50% with the largest
droplet size. In summary, our laboratory data have shown that smaller droplet sizes result in greater mortality of all ACP life
stages than larger ones suggesting that ULV sprays may give more effective control of ACP in the field. In another
laboratory experiment, effect of wind velocity on flying activity of ACP adults was investigated. For this, air was blown at 6
different speeds ranging from 3.7 to 9.5 m/s and adult ACP infested plants (three plants per treatment/per wind speed) were
either moved at 7.2 cm/s or held stationary across the blowing air on a conveyer belt. Adult ACP counts, taken before and
after subjecting the insects to blowing air, revealed that sprayer wind at the tested speeds did not have any impact on the
psyllid activity as no adult insect flew away from the plant.

In the field, we have investigated several insecticides for efficacy against ACP using low volume spray technology. In
all tests with insecticides that are known to be effective against ACP, we have found that low volume applications are as
effective as standard airblast sprays for psyllid control. Thus far, we have shown that Dibrom, Micromite (nymph activity
only), Malathion, Portal *(nymph activity only), Dimethoate, Provado 1.6 F, Mustang, Danitol, and Delegate are effective
against ACP when applied as low volume sprays. The data from these and other related tests will be used to complete the
necessary residue testing for EPA clearance of minor crop tolerances and approval of low volume application for several
pesticide labels. The label changes of the minimum gallons of water per acre will allow the use of low volume equipment for
psyllid control applications. Based on the field efficacy data we have generated to date, the companies Valent and Amvac
have begun independent pursuits for label changes for their products Danitol and Dibrom, respectively. The combination of
low application cost and ability to quickly cover large acreages using a low volume application should be of substantial
benefit to the citrus industry in the near future.
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	Report: In recent laboratory tests, we investigated the effect of spray droplet size on Asian citrus psyllid (ACP) control.  Six sizes of nearly uniform spray droplets, with mean diameters of ~40.0, 52.0, 101.0, 148.0, 174.0, and 265.0 μm simulating various spray droplet sizes in field applications, were generated using a vibrating orifice droplet generator.  Generated droplets were deposited onto target citrus plants (Swingles, Citrus aurantiifolia) (15-20 cm height) infested with various ACP life stages (egg, nymph, and adult).  Egg, nymph and adult counts on each plant were taken 1 d before and 3 and 7 d after spray application.  The insecticide used in this study was a synthetic pyrethroid and tested at ½ (236.6 mL = 8 fl. oz/acre) and ¾ (354.9 mL = 12 fl. oz/acre) of its field recommended rate (473.2 mL = 16 fl. oz/acre).  At each rate tested, target plants were moved at two different speeds to simulate two different spray droplet deposition rates. The results have shown that irrespective of insecticide and droplet deposition rates, mortality of all three life stages (egg, nymph and adult) of ACP decreased as the spray droplet size increased from 40.0 to 265.0 µm.  At ½ field rate and 27.2 cm/s target speed, complete (100%) control of egg and nymph stages was observed with the smallest droplet size, while only 58-62% control was observed with the largest droplet size at 7 d after spray.  Under similar conditions, adult mortality obtained with the smallest droplet size was 2-fold (76%) higher than that was with the largest droplet size.  Decreasing the target plant speed from 27.2 cm/s to 7.2 cm/s did not have much impact on mortality of egg and nymph stages, while it slightly increased adult mortality (85% vs.76%).  Increasing the insecticide rate from ½ to ¾  field rate at 7.2 cm/s target plant speed resulted in complete control of egg and nymph stages with the smallest droplet size at 3 d after spray, while it was only <50% with the largest droplet size.  In summary, our laboratory data have shown that smaller droplet sizes result in greater mortality of all ACP life stages than larger ones suggesting that ULV sprays may give more effective control of ACP in the field.   In another laboratory experiment, effect of wind velocity on flying activity of ACP adults was investigated.  For this, air was blown at 6 different speeds ranging from 3.7 to 9.5 m/s and adult ACP infested plants (three plants per treatment/per wind speed) were either moved at 7.2 cm/s or held stationary across the blowing air on a conveyer belt.  Adult ACP counts, taken before and after subjecting the insects to blowing air, revealed that sprayer wind at the tested speeds did not have any impact on the psyllid activity as no adult insect flew away from the plant.
         In the field, we have investigated several insecticides for efficacy against ACP using low volume spray technology. In all tests with insecticides that are known to be effective against ACP, we have found that low volume applications are as effective as standard airblast sprays for psyllid control.  Thus far, we have shown that Dibrom, Micromite (nymph activity only), Malathion, Portal *(nymph activity only), Dimethoate, Provado 1.6 F, Mustang, Danitol, and Delegate are effective against ACP when applied as low volume sprays. The data from these and other related tests will be used to complete the necessary residue testing for EPA clearance of minor crop tolerances and approval of low volume application for several pesticide labels.  The label changes of the minimum gallons of water per acre will allow the use of low volume equipment for psyllid control applications.  Based on the field efficacy data we have generated to date, the companies Valent and Amvac have begun independent pursuits for label changes for their products Danitol and Dibrom, respectively. The combination of low application cost and ability to quickly cover large acreages using a low volume application should be of substantial benefit to the citrus industry in the near future.


