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Reducingexcessiveregetativegrowththatis producedannuallyby citrustreesin Floridawould reducethe opportunitiedor Asiancitrus
psyllid (Diaphorinacitri Kuwayamayeproductiorandthereby the spreadbf HuanglongbingExcessreegrowthis routinelyremoved
throughhedgingandbranchre-growthcanbereducedafterhedgingin thefall seasorunderFloridaconditionsbecaus®f the onsetof
cooltemperaturesAdditionally, late-summehedgingmay synchronizeafinal late-seasoflush andthus,reducenewflush leaves
presenturingthewinter to supportover-winteringpsyllids. We determinediming effectsof fall andearlywinter hedgingof ‘Hamlin’
orangetreeson vegetativegrowth flush andsubsequentield duringatwo yearperiod(2008-2010) Noneof thefall/winter (Oct - Jan)
hedgingtimestestedstimulateda growthflushin eitheryear.Yield, in termsof freshfruit weight,wasonly affectedby late-Novand
early-Dechedging.This suggestshatalthoughearlierhedgingtimesreducedhe numberof fruit harvestedtherewassufficienttime left
beforeharvestor theremainingfruit to increasen massthuscompensatindor the piecesof fruit removedby hedging We alsotested
the effectsof summerhedgingtimes(late-Aug- Sept)onyield andflush managemensimilarto earlyfall hedging,summethedging
reducedhe numberof fruit harvestedbut not the total weightof fruit harvestedSummerhedgingtimesdid stimulatea uniform growth
flush approximately?2 weeksafterhedgingon which psyllid controlwasneededWe haveconcludedhathedgingpracticescanbe
modifiedto affectflushing patternan away thatbenefitsACP control strategiesHowever,becaus®f environmentaéffectson flushing
thatarepoorly understoodn citrusthe hedgingeffectcannotbe consistentlyreproducedear-to-yeaandis likely to beadaptedy
growers.Thesedatahavebeenpublishedn the proceeding®f the Florida StateHorticultural Society(Spannetal., 2009,ProcFla State
Hort Soc 122:161-165pndarebeingpreparedor publicationin arefereedournal.

We hypothesizedhatplantgrowthregulatoryPGRs)could be usedto reducevegetativegrowth of citrus, thusreducingACP
populationsSeedlingf Volkamerlemonweretreatedwith six commerciallyavailablePGRs(10 replicationseach):Embark,Sumagic,
Atrimmec, Apogee Profile andCycocel.Untreatedseedlingservedascontrols. Tendaysafter PGRapplication,a pair of ACP was
cagedon five seedlingof eachtreatmentThefive seedlingfrom eachtreatmentvithout ACP wereusedfor vegetativegrowth
measurement#ll seedlingaveremaintainedn agreenhousat 28 C and70%relativehumidity. Overthe courseof fifteen days,the
numberof eggslaid on eachplantwascounteddaily. Survivalof ACP nymphsto adultswasassessedidults werecollectedand
weighedto determineadultbodyweight. Dueto severgphytotoxicityno datawerecollectedfrom Atrimmec-treateglants.Only
SumagicandApogeesignificantlyreducedotal shootgrowth. The averagenumberof eggslaid perplantwasreducedoy 85%o0n
EmbarkandSumagic-treateglants,andby 65% on ApogeeandProfile-treateclants.In contrastthe numberof eggslaid increasedy
almost40% on Cycocel-treateglants.Survivalof nymphsto adultswasalsosignificantly affectedby PGRtreatmentSurvivalwas
lowestfor plantstreatedwith Profile (7%), followed by Sumagia36%), untreateccontrol plants(45%)andApogee(47%). The highest
survivalrateswereobservedn Cycocel(72%)andEmbark(68%) treatedplants. ACP adultsthatmaturedon seedlinggreatedwith
Sumagioneighedsignificantlylessthanthosefrom Embark,Apogee Profile andcontrol plants,but weresimilar in weightto thosefrom
Cycocel-treateglants.Thesedataindicatethatthe PGRstestedsignificantly effectedthe overallfitnessof the ACP; however,contraryto
our hypothesistheseeffectswereobservedvenin theabsencef significantgrowthreduction.This indicateshatthe PGRsare
affectingACP fitnessthroughplantbiochemicakhangesdirecttoxicity or someotherundeterminesnechanismResultswverepresented
atthe PlantGrowth RegulationSocietyof America(Aug 2009),the EntomologicalSocietyof America(Dec2009)andthe WesternPlant
GrowthRegulatorSociety(Jan2010).A manuscripbasedn theresultsis beingpreparedor submissionto a scientificjournal.
Continuingresearclon this projectwill investigatethe plantbiochemicakchangesnducedby PGRapplicationghatareaffectingpsyllid
fitness field trials to replicategreenhouseesultswith native ACP populationsanddurationof efficacy studiesin bothgreenhousand
field trials.
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	HEADLINE: Plant growth regulators reduce vegetative growth of citrus trees and Asian citrus psyllid feeding, reproduction and survival. 
	TITLE: Strategies to minimize growth flushes of mature citrus trees with pruning practices and plant growth regulators to reduce psyllid feeding
	PI: Timothy M. Spann
	ABSTRACT: Reducing excessive vegetative growth that is produced annually by citrus trees in Florida would reduce the opportunities for Asian citrus psyllid (Diaphorina citri Kuwayama) reproduction and thereby, the spread of Huanglongbing. Excess tree growth is routinely removed through hedging and branch re-growth can be reduced after hedging in the fall season under Florida conditions because of the onset of cool temperatures. Additionally, late-summer hedging may synchronize a final late-season flush and thus, reduce new flush leaves present during the winter to support over-wintering psyllids. We determined timing effects of fall and early winter hedging of ‘Hamlin’ orange trees on vegetative growth flush and subsequent yield during a two year period (2008-2010). None of the fall/winter (Oct - Jan) hedging times tested stimulated a growth flush in either year. Yield, in terms of fresh fruit weight, was only affected by late-Nov and early-Dec hedging. This suggests that although earlier hedging times reduced the number of fruit harvested, there was sufficient time left before harvest for the remaining fruit to increase in mass, thus compensating for the pieces of fruit removed by hedging. We also tested the effects of summer hedging times (late-Aug - Sept) on yield and flush management. Similar to early fall hedging, summer hedging reduced the number of fruit harvested, but not the total weight of fruit harvested. Summer hedging times did stimulate a uniform growth flush approximately 2 weeks after hedging on which psyllid control was needed. We have concluded that hedging practices can be modified to affect flushing patterns in a way that benefits ACP control strategies. However, because of environmental effects on flushing that are poorly understood in citrus the hedging effect cannot be consistently reproduced year-to-year and is likely to be adapted by growers. These data have been published in the proceedings of the Florida State Horticultural Society (Spann et al., 2009, Proc Fla State Hort Soc  122:161-165) and are being prepared for publication in a refereed journal.  
We hypothesized that plant growth regulators (PGRs) could be used to reduce vegetative growth of citrus, thus reducing ACP populations. Seedlings of Volkamer lemon were treated with six commercially available PGRs (10 replications each): Embark, Sumagic, Atrimmec, Apogee, Profile and Cycocel. Untreated seedlings served as controls. Ten days after PGR application, a pair of ACP was caged on five seedlings of each treatment. The five seedlings from each treatment without ACP were used for vegetative growth measurements. All seedlings were maintained in a greenhouse at 28 C and 70% relative humidity. Over the course of fifteen days, the number of eggs laid on each plant was counted daily. Survival of ACP nymphs to adults was assessed. Adults were collected and weighed to determine adult body weight. Due to severe phytotoxicity no data were collected from Atrimmec-treated plants. Only Sumagic and Apogee significantly reduced total shoot growth. The average number of eggs laid per plant was reduced by 85% on Embark and Sumagic-treated plants, and by 65% on Apogee and Profile-treated plants. In contrast, the number of eggs laid increased by almost 40% on Cycocel-treated plants. Survival of nymphs to adults was also significantly affected by PGR treatment. Survival was lowest for plants treated with Profile (7%), followed by Sumagic (36%), untreated control plants (45%) and Apogee (47%). The highest survival rates were observed on Cycocel (72%) and Embark (68%) treated plants. ACP adults that matured on seedlings treated with Sumagic weighed significantly less than those from Embark, Apogee, Profile and control plants, but were similar in weight to those from Cycocel-treated plants. These data indicate that the PGRs tested significantly effected the overall fitness of the ACP; however, contrary to our hypothesis, these effects were observed even in the absence of significant growth reduction. This indicates that the PGRs are affecting ACP fitness through plant biochemical changes, direct toxicity or some other undetermined mechanism. Results were presented at the Plant Growth Regulation Society of America (Aug 2009), the Entomological Society of America (Dec 2009) and the Western Plant Growth Regulator Society (Jan 2010). A manuscript based on the results is being prepared for submission to a scientific journal.  
Continuing research on this project will investigate the plant biochemical changes induced by PGR applications that are affecting psyllid fitness, field trials to replicate greenhouse results with native ACP populations, and duration of efficacy studies in both greenhouse and field trials. 
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