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Nicotinoid Insecticides for Tomatoes

-

Common name  Product name(s) Application  Registration
Imidacloprid Admire/Provado | Soil/Follr

Thiamethoxam Platinum 10 ]|

Acetamiprid Assalil =oliar

Dinotefuran Venom Soll/Foliar

Properties: Group 4A Insecticides
Systemic/translaminar

Interfere with nicotinic acetylcholine receptor
(death in 2 - 48 hrs)

Contact and ingestion activity
Control aphids, whiteflies, some beetles



Monitoring for Resistance to
Nicotinoids

e Bioassay developed in 1999
e Monitoring began in 2000

e Funding provided by industry
— Florida Tomato Committee
— Bayer CropScience



L C,, values estimated and RR, value calculated




Monitoring Susceptibility (RRc,) of Whitefly
Adults from Nicotinoid-Treated Tomato Fields
to Imidacloprid Using a LLaboratory Bioassay
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Resistance Management Program
Initiated

e Resistance management recommendations
formulated

— Insecticide program recommendations
— Cultural manipulation recommendations

 Recommendations presented at grower
meetings



Monitoring Susceptibility (RRz,) of Whitefly
Adults from Nicotinoid-Treated Tomato Fields
to Imidacloprid Using a LLaboratory Bioeassay
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Ad Hoc Resistance Management
Working Group

University of Florida — research &
county extension personnel

Chemical industry representatives —
Bayer CropScience, Cerexagri &
Syngenta Crop Protection

Crop consultants — Glades Crop Care &
KAC Agricultural Research

Grower group representative - FFVA



Ad Hoc Resistance Management
Working Group Activities

* Revise the existing resistance
management recommendations

 Expand and intensify the extension of
these recommendations to growers

e Establish an area-wide demonstration of
recommendations in southwest Florida



Nicotinoid Resistance Management
Recommendations

Use Proper Insecticide Program

Do not use Admire Pro on transplants or use only once

Use Admire Pro (70zs) or Platinum (80zs) at
transplanting

Do not split applications of Admire Pro or Platinum

Never follow a nicotinoid application with another
nicotinoid application

Save nicotinoids for crops without virus or disorders



Nicotinoid Resistance Management
Recommendations

Cultural Manipulations

Observe two-month tomato-free summer period



Nicotinoid Resistance Management
Recommendations

Cultural Manipulations

Observe two-month tomato-free summer period

Use a correct crop destruction technique
Destroy crop promptly and efficiently between seasons
Use oil with burn-down herbicide to kill whiteflies
Time burn-down sprays to avoid windy periods
Destroy crop block by block as harvest is completed



Nicotinoid Resistance Management
Recommendations

Cultural Manipulations

Observe two-month tomato-free summer period
Use a correct crop destruction technique

Other cultural practices to reduce SLWF

Plant whitefly-free and virus-free transplants
Delay planting new crops as long as possible
Destroy old crops immediately after harvest
Manage whitefly infested host plants

Manage weeds within crop

Avoid u-pick or post harvest pin-hooking




Nicotinoid Resistance Management
Recommendations

Cultural Manipulations

Observe two-month tomato-free summer period
Use a correct crop destruction technique

Other cultural practices to reduce SLWF

Do unto your neighbor as you would have him

do unto you
Keep abreast of neighboring operations

Participate in regional, cooperative effort




Expanded and Intensified Grower
Education Activities

* Presentations at meetings

— UF/IFAS sponsored statewide and regional
grower meetings

— UF/IFAS Extension In-service training

— Agrichemical industry sponsored local and
statewide grower meetings

— Agrichemical industry sales staff meetings



Recommendations for Managameant of Neonicotinoid Resistance

for Florida Tomato Production

{Meonicotinoids include Admira, Platinum, Provado, and Assail)

1. Observe a minimuem two-menth crop free period from mid-June to mid-August.

2. Use a correct crop destruction technlque which Includes destruction of
existing whitefly populations In addition to the physical deatruction of the

crop.

. Prompt and afficlent crop destryction batween fall and spring crops to
maximally decrease whitefly numbers and sources of TYLCV.

. Use a bum down herbicide such a8 Paraguat or Diguat in conjunction with
a haavy appiication of oil {2-4 % sohution) to quickiy kil whiteflias.

. Tima bum dewn sprays to avaid crop destruction during windy periods,
espacially when prevaiting winkds sre blowing whiteflias Krwand adjacer
plariings.

. Destroy crops block by block as harvest is completed rather than waiting
and dastroying tha antire fiald at onae time.

3. Reduce cverall whitsfly populations by sirictly adhering to cultural practices
ineluding;

a. Plant whitefly-free transplants.

b. Dalsy planbing rew fall crops s fong 88 possible 2nd destroy old erops
immadiztely after harvest to create or lengthen a tomata free period.

. Control whitefly infested weeds, abandoned crops, and volunlear plants.

. Control whitefly weed host reservoirs on fisld edges and diteh banks,

. Manage weeds within crops to minimize interference wilh spraying.

Avoid ulck or pli-hooking oparations uniess effactive whitefly control
messUras are contired.

4. Use a propey whitefly spray program. Folfow the labelf

. Om transplants, sither do not use a neonoot nowd or apply onee 7 days
befers shipping; use products i other chemical classes, including Fulil,
bafors this time.

. Use a necnicotinoid Admire (16 ozs/acre) or Platinum (8ozefacra), at
transplarting. Use products of other chemical classes as tha control from
the neonicotingid diminishes.

Do not use Admire at less than 16 ozfa or Platinum at less than B nzfatre.

. Da not use a spliil application of Admire or Phatinum (.. do nol apply &t
1_|'ar|5planling and then again later}

. Maver follow a soil or foliar application of a neonicotinaid wilk another sall
of foliar application of the same or different Reonicotinoid on the same
crop or in the sama fiald within the same season (L.a. da nat frest 3 double
crop with a neonicolincid if the main crop had been treated previously,
uniezs the double crop is planted at least 50 days afier the main crop).

5. Do unto your nelghbor as you would have him de unta you.

Looking out for your neighbeor's welfare may be a sirange or umvelcome
concept in the highly compeatitive vegetable irdustry but it is your best inferast
to do just that. Growers need to remember that should the whiteflles develop
full-blown rasistance to the necnicotinoids, it's not just the other guy that will
ba hurt—everybody will fasl the painl This is why the Rasistance
Management Working Group has focusad on ancoursging region-wide
copparation in thiz effon.

Krmowing what is going on in the neighbor's fields is important, Growars
should try to keep abreast of opecations in upwind fislds, aspecially
harvesting and crop destruction, which both disturb the foliage and causa the
whitefly to fiy. Now that peppsrs have bean added to the list of TYLCV hasts,
growers will need to keep in touch with svents in that crop as well,

For additional Infarmation:
IRAC (Insacticide Resistance Action Cammittee) VWabsite — htipyfwwiy irac-gnline.org
More suggestions for reaking the whitefly/TYL.CV cychs ¢sm be found in an articia by

Dr. Jane Polston in Sept. 2003 Proceedings of the Tomalo Instltute, available online at
the SWFREC wabsite: ntp.fwww imok ufl.eduiveghertidoceitorm inst 2002 051202 pdf




Insecticide Resistance: Causes and Action

A joint effort between
the Southern Region
Integrated Pest
Management Center
and the Insecticide
Resistance Action
Committee




Insecticide Resistance: Causes and Action

What Can You Do About Insacticids Resistanca?
insecticide and miticide mede-ci-achon classihcation {v. 3.3, Cctober 2003}
ped by the ici Actlon Commities JRAC)

A joint effort between
the Southern Region
Integrated Pest
Management Center
and the Insecticide
Resistance Action
Committee

Gonsider
culh




Expanded and Intensified Grower
Education Activities

e Presentations at meetings
o \Written Communications
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Whitefly

Management Update

Compiled by Piyllis Gilreath and Dave Schneler
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UPCOMING EVENTS CJ\LENDAR******

*

!amusjntmnnjmma_m_&nulh_ﬂnmla Conact Gene Mofvoy al 674-4002

116" Florida State Horticuturat Socialy. Sheraton World Resort Hotel International Drlve - Orianda, Fla, June
810, 2003 {Press releasc)

Methy! Bromide AHernatives Field Day. NFREC-Suwannee Valley LNe Cak, FL, May 8, 2005 - Qam A1am.
For more inforrnation, contyt Karen Haneoek at 336«367726 or KHancockDifas f edu

HdlID’JI:k dt 386—362 1725 or KHamxu:kllas uﬂ.edu

Twilight Fiald Day. NFREC-Suwannee Yaley, Live Oak, FL. May 28, 2043. For more Infoemation, contact Katen i

|CEU Day ot Flotica State Hortieultural Soclety. - June 9, 2003, 7:30 am - 4:30 pm

F1st Annual Meating and Gonvention of the Flarida Ssed Association. Don Cesar Resor and Spa, St
Pedersburg, FL. June 18-20, 2003, For mere infoernetion, conrasl Jack Oswald at B50-432-824 1and for Hodsl
FRaeerualions, call the hotal et 727-360-1 881 . Al vigil www flotidess ed.ong .

e. Fortaleza, Brazll, Aug. 31- Sept. 5,

-ISHS Inlzemahcmal Symposium on Protected Culture ina Mlld -Winter Climata. Renalssance WeeldGate Hotal
|- Kissimmesa, Fla. March 23-27, 2004, Caortact: Deniel Cantliffe sl dicmmail. fas.ufl. adu

hittpsfwwwe hos.ulleduvegetarian /03 MayMay03 htm 1062772005

May.-‘J une 2004

Calendar:

Junc 68 Florida State Horticultura! Society Meeting. Sheraton Word Resort, Orlando. Far
more detgils, visit the website at hitp:www.fahs.crg

Jure 10 Nutrlent Managamant and SoilWater Managemard CCA Seminar. 8am - 5pm.
UF/IFAS - SW Florida Research and Education Canter, Hwy 23 N, Immokalea. Eamn
B CCACEUs Costis $80. To register, contact Mary Hartney at 863-203-4827 or e-
mail: mhanneyi@ffaa.org To ses an agenda, visil the SWEREC websie at
ity Mweanse, imak, ufl adu!

-

Ju'r'ﬁa"ls General Standards (CORE)Private Applicator Ag Pesticlde Licanse Exam

Praparation Class. 3-11 am. Manatee County Extenslon Service. Exams given
«  immadiately following class. 2 CORE CEUs approved for llcensed applicators

June 21-24 1st Ilnternational Symposium on Tomato Diseases and 19" Annual Temato
Disease Workshop. Grosvenor Fesort at Walt Disney Warld Orande. Contact: Tim
Mamol at §50-575-1154 or E-mail: Tmomol@ifas.ufl.edu or visit the website
http:fiplamdgetor ifas. ufl sduistd.htm

5.0.0. (Suddan Oak Death} Warkshop, Manatee County Extenslon Sendse,
Palmetto. This workshop s kentatively scheduled for iate June or sarly July, Please
call 722-4524 for additional information,

A pat an the back, though enly a few vertebrae remeved from a kick in the
pants, is miles ahead in results, (Sammert Carf

The Wanates Couaty Extension Sendos doeg nol decriminata woon e basia of any iliby 31atus Ingiding o'z

e G, i sarleipalicn o Ils programs o ankvites, ARG Ly rsdsarslle Seeormdians 25 proveded feein lhe Armerican Dresali iy
Act, vall 18 hours 1 advanca to Bedty Glasshu t 194117230524 Fax 9417721 4904 FLA RELAY TOCF (304 ESE0T7S. Th6 58 of imde
MATEE ur aceariBaresls § i bheEalon thee aot corsiilues sndoraeranl of discimkiesos Dy the Flonics Coo) et Edanalen Serrdsa.

Institute of Food and Agricultural Sciences




“ounty

paytime bi ﬁ

prought 1oW
and Homested

Extension

as ty
porms
jed across 50 casonable B0 icar
pﬂi atures 10 mo ) | pought SIEF
¥

2 e
ottled cOM ditions

p\nﬁ
0\2\ ad unse

or i
2 e
mc aﬂ:‘: T the ‘nmom of
*’\(\ yning

3\ wcd fiel

W 1\‘\‘ :

5 -ﬂ"
“ ¥ \‘.p\m\

terns \‘-ﬁ

orid2 L - elds dc\\mYLd

nr\\g

el \h nuff)/oF

m"l\ yotal i © ot
18

As fall crops come off, it is important to practice good sanitation to avoid movement of whiteflies into

later plantings and a buildup in populations that carry over to the spring crop.

Growers are urged to continue to practice the following recommendations
Nicotinoid Resistance Management Recommendations

+ Reduce overall whitefly populations by strictly adhering to cultural practices including:

Plant whitefly-free transplants
Delay planting new crops as long as possible and destroy old crops immediately after harvest to
create or lengthen a tomato free period
Do not plant new crops near or adjacent to infested weeds or crops, abandoned fields awaiting
destruction or areas with volunteer plants
Use UV-reflective (aluminum) plastic soil mulch
Control weeds on field edges if scouting indicates whiteflies are present and natural enemies are
absent

* Manage weeds within crops to minimize interference with spraying;

+ Avoid u-pick or pin-hooking operations unless effective control measures are continued

Do not use a nicotinoid like Admire on transplants or apply only once 7-10 days before transplanting;
use other products in other chemical classes, including Fulfill, before this time;

Apply a nicotinoid like Admire (16 ozs/acre) or Platinum (Bozs/acre) at transplanting and use products
of other chemical classes (such as the insect growth regulators Courier® or Knack® as the control with
the nicotinoid diminishes. Note: Courier and Applaud are the same active: buprofezin. Courier is
labeled for whitefly on tomato and snap bean. The mode of action is chitinase inhibitor. Dimilin and
Knack are juvenile hormone mimics labeled for whitefly control on fruiting vegetables.

Never follow an application (soil or foliar) of a nicotinoid with another application (soil or foliar) of the
same or different nicotinoid on the same crop or in the same field within the same season (i.e. do not
treat a double crop with a nicotinoid if the main crop had been treated previously);

Save applications of nicotinoids for crops threatened by whitefly-transmitted plant viruses or whitefly-
inflicted disorders (i.e. tomato, beans or squash) and consider the use of chemicals of other classes for
whitefly control on other crops.

Worms

hi,

Scouts in Hi d report pr with a fairly large fall armyworm hatch over the past week or so,
and note that they are still seeing occasional problems with wireworm, cutworm, and lesser corn stalk
borer on young corn. A range of worms including beet armyworm, southern armyworm and tomato fruit
worm are present in eggplant, pepper and tomato and growers report problems with melon worms and
pickleworms on cucumbers and squash.

Growers and scouts in the Glades indicate that fall armyworm pressure is high in recent days. Reports
indicate hatch-outs of up to 80% on young corn, with many surrounding blocks near the same age ranging
anywhere from 30-65% infestation.

Reports from Manatee County indicate that worms still around in moderate numbers and note some
probl with di dback moths in cabb

Around southwest Florida, growers and scouts indicate that pressure is starting to pickup with mainly
beet and southern armyworms. Melonworms are reported to moderate to heavy in cucurbits in some places.
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4. UV reflegtlve mulches - The theory behind thess produets is that they reflact a particular spectram of
ight wavelangtis that bend to disorieni edult SWF, aphes aad thrips as they fly sver your fields. I you can
reep them from landing, this may reducs the severly of vl infeclions,  Keep in mind that there is a
difference betwesan the gray o siver mulch and the UW-reflective gr matalizad inuleh, Research with the
metslized mulch Bas shown the most positive effects on bafh plart growth and Wus reductian, Growers ir
Ihe Clulney area raly heavily on reflecte mulch for hely in contraing lomato spottad wilt {TSW) drag, Seme
inanufaciurers claim as high as 35% =flectance but inest is probably closer wa 50%. Wilh very high
reflectance, figld workers will actualy nead sunglagscs for protection. n a fell 2002 stand establishment trial
in Quincy, soil temperatutes ware significantly caoler under the metallized muich comparad 1o white/black, A
somewhat sUrprsing result was the difference in number of missing plants, which averagean 2% Tor the
ratallzad mulch compared to 20% with the whiterblack, Some growers have expressed corcarn that air
terperatuns would be increased from the increased raflastance. In this particular trial, ptants ware
ransplaniad on July 15, or undsr sirillar canditlens ta what we face in Central Fiorida. Growers may consider
using metallized mulch in garly plantings ar in areas known 10 be kotspots for SWF and virus. There are also
quastions regarding he new matalized flittaring strips’ which are attached t3 tomato stakes and suppoasdly
a5 discrient fyinng SWF, aphids and thrips.  Although grower use 1 Gulhcy is being reported, 1am net
aware af any trials thas have been conducted in Florida to venfy aficacy. Lange seale tials would ba
necoasaty 1 mit inerference from adpoinityg plots o treatrments.

4. Sticky traps - Srowers heve asked about the banefits of the vellow skicky traps ta help moniter SWF
populations as we plan naw flalds. Vellow stckoy waps placed verically on small stakes around the perimetss
of a fleld nan hely g5sese numbers of SWT in the vizinity  Sticky taps arg alse helpful durng the seasan,
Vartical caantation holps menitor whal is meoving wathin he grép, whila heizonal orientation on o9 of stakes,
eiC. can kelp monitor what is comirg into the field fram cutside. Traps shou'c ba chackad and rapkaced at
leserss weekly,

5. Use of Resistant Cultlvars - Thiz mav ke a ksy cu'tural practics in coming years. The IFAS temato
braading program as wall as 3 number of commarcial compankes are hard at work developing TYLCY
resistart cu tivare. Some af the culivars tisd in recent years gave qood resul's in some seasons. but did not
hold up well under our typical rainy. t21l conditicns.  Use of resistant caftivers may be a tool for early
olanfings whers SWF ancior vinis pressurg will be heaviest. Aoain. koop inmirs that these aullivers are
typizalhy tolerant’ of the wirgs, This means aat, whila they do net show symptoms or yizld affacts, they stil
azrjuire it and can scrve 25 a hest for nen-rezistant cotivars.

£. During the ssasen - A number of practices can be followed o Tinimize the mpact. Yeou have heard and

s2en thess tefore but they are worth reviewing anefly. These includer

* hever follzyw 30 applicalion (gl or faliark of a nicotingis with anothe - asplicesion (soil or foliar) of 12
same o diffsrznl nicotinold an the same oop ar in e sarma fisld within the same season (e, da not
tr2at a double crop with a nicotinaid if the primary crop was mealed prevlowsly), This praclice of
applyving different ‘amu’ations of nicotinaids within the same crep may be one reason wa ara saslng
inzresser toleranca 1o thesa groduats,  Additionally, grower and scout cbhaervations indicate thesa
products cld net improve SWE continl or TYLEY nedancs comparsd to other chemicals.
Wanage weeds within the crop 20 thay da not Inlsdana with crog spray coverage.
Contol weeds or field edges if scoutiig indizates whitefliss are present and naturat enemies are
ansgnl; owever, tes siuatinn genarally has not accurred since tha inltial whitefly outbreak in the late
15ESe and early 1 400s.
Save applicatiors of nicotingids for crops threatenad by whitelly-transmitted plant wroses or whitefly-
irfliezed disorders {.e. tomato, bean or syuash} and consider the Usa of cther cherical clasces for
othar craps.
Reque infacted plants as socn as irfections are identified in the field. A plents get older with
muiltiple tigs. many arowers just clip the plant at the sail and leave it in glace,
Centirug chemical sontrals throughout the seasan, Including during pinhooking and w-picking, even if
only Lsing il arseap produchs.

Amemation from [2rs, Dave Schuster, Stevs Dlson, Joe Fundersok and Jane Polston, July 2003}
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S FLORIDA
TFAS EXTENSION

Monitoring Susceptibility of Whiteflies to Imidacloprid
and Resistance Management for Nicotinold Insecticldes

Trawld J. Schuster, Sandra Thompson, and Roy F. Momis IS
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Monitoring Susceptibility of Whiteflies to
and Resistance Management for Nicotino|

Trawld J. Schuster, Sandra Thompson, and Roy F. Momis IS

TtictaeBopeiel & nizotinoid i icide thai iz
applied st irasplnling of willir: twa g three wecks
after ensplanting o oeirdy 1005 of the tomate
acrewgre in Flovida Foe conteol of s silvedeal
whilctly (BLWE), Serrizia argentifolii Bellows &
Porring, and the peminivinuscy B ransemity, primanly
tovnats yellow leafend vins {TYLCY). A cutbeaf
potisda {CLP} incthed using cofton sccdlings was
used o davelop tha hascline Tevel of susceptibility of
whitelly pdults froan 3 Bboratary coloy to
imidnelopad, The CLP method was easy and quick
end was wied o catimate the suseeplibility of whiley
populations from thres imidacleprid-teated temao.
Fclds in the sprnp of 2004, nine in the epring of
2001, two in the Fall of 2001, und 13 in the speimy of

on the high side of
in 2001 and twe ol
Tl high vilues in ]
H02, In aidition,
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Biorational Insecticides for Integrated Pest Management

in Tomatoes'

Drvird . Schustar and Philip A. Stwnaly?

IPM and Bl

Inreprated pest auznagzment 1043 can be
defired wathe wse of ol svallable means (0 Aok
pest populatims below lewely that would cause
ecouawmic Lass whils minimally impnetrog the
enviranment. The tactics utilized in £P8 promums.
inelude chemical, cubtral, physiced, and bisdogical
control. Most menageimon programa Tely heavily
upon the wig o ingestisides applicd when porindic
seculiig indicales Dl pests bavs caccedod a
pre-determined dhrechold, Ineedicides provide quick
controd of pests bat often require repeated
opplicetions ra previde lang term conagement. 1t has
long been rzcomized by researchers and, mare
recently, by 1PM pracritioness thar the integration of
Binlogical cantea] {martalicy induecd by netural
cagmis inchuding parasites, predasars, end
pathogensy moo [Ph prograts is cancnial for 1o
e, stible mounsiperoent of pesty, Bepented
upplicutiony of insecticidey cum lewd ko the
devcleproent of rauistanee in (be \arzet pest and cun
reduce (e natural encury popalations, leadings 1o
remurgencs of the targed postia} and ovtbroaks of
Jecondary peats, i.¢. thong noemally kept wnder
vanirg] by theirnaiuel encrmics, Therolnrs,

g
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i gsagnLial
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that aee el
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Scouting for Insects, Use of Thresholds and
Conservation of Beneficial Insects on Tomatoes?

David J. Schuster®

Intzgraied pesl oadagonent { 15|
defncd ay the tilizntion of all avuiliby
managing, pests such fhat eonomic bd
and envirenmental fmpact minimized,
comcraton: of IPM is 8 inowledes of
atackitig & crop and an understznding
veltionship of density of those Pests
Fherefors, every TP progrant i dops|
Penodic soouling 1o ascettain pesl den
eatoblishment oF densilics when irsalo
warranted, i.e. thresholds, Ahboogh ih)
wpat the. economics of the cxop and uy
iregtinzni bave been daveloped for son
vegelablos, thase “econnemic!” threshnoll
haie not hzei uted bacausa of the varl
wopredicaahility of the ultimea marie]
winter vegelables, Thenefore, action 1
been tilizsd, Activn vreshelds con by
thoee Levels of peat density or damayr|

22 using adults reared from ficld-collected . :

; nﬁm_dam riibi e o mdm Micotioords {ilso kiown 05 aemmcotinods,
yophs. 4l oo st I d

estimate the LC, values {dhe . S

L Kill 5093 aof K8 population Ror e Latsorstory “‘““"?‘?J”‘x) e lﬁ“:;:bﬁ“w ans:."u{

colemy and for cach feld populsien, LE, values of fnapaticidCs il s structn B 5 ﬂd“"““". b .]’ ;

field popuilstions mowed feom ubout 2 1o 35 times that SP sul " m'm 3 i e an.!{::“?r 0

of the highly susceptble lebomtory colmy. Walies = e AR U B

L. Thia rlmuxsb‘lém.:mumm 1hs Enliradogy and Nemiobogs Scimers Dopariment, Fimida Oummmnmnm&:mhuumlear
Food and Agrrabnical Seleoess, Crlvenity of Flonds. Fubliration Db Seprember 30001 Fease vl the I086 Websle o aopsfedis. thea ]

2 Tuewil 3. Sichindur, jmofeaser, Tl v Resereel and Faerion Centes, Tlveriigy nrmmmraa W st Bteameh &aa...g.unom
Tnudeming; Sz Thongsom o, Cnlf Coast [radentn, Cooparecive Exlmsinn Secaes, astimam of
Fuanl i Ay el Rucie faoms, Gariweilry of Flukin, Galwayllle, FL 306 1. Ruy F. Mor | L Tertosonl Sukn yevaliar, Faye Do o, 3535
Ewnll N, Lalkebod, FL 33611

Ther me of iravde names im this pabliestion b sebely far
pradncia tmied, xud Feference o dem Jo

p L ¥

T

The lerritete o Fasd el Aieutioral Echaars (F8d} I2 an SemfSmpeyman Cyporiemily - Affirmatee Action Empyer mAhartaed @ provids
[ sasaarel, sdicsioutl infsnmasion and ediar rdoes ok insdiliiens. o,

witlialicm. Por Infamrtion on sbimining ether sUsaskm
, exvuadel your eamney Coapecala Evisaalon Bariid oioe. il Agriesbuca
I-Mmu!Unln-lhebelh-Ju . Aaviemhon, Intusiem D

£ ¥}
quanticy or quality. What follows iz a
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A Threshold for Timing Applications of IGRs to Manage
the Silverleaf Whitafly and Irregular Ripening on Tomato®

DavklJ, Schusier’

The silverleaf whitefly, Ramtsix argentifnlit
Bedlrney & Pering, b been the major pest of
tonetocs in South Flovida xnee 1985 (Schuster e al,
1989). The inscct causcs Toascs mdimatly through the
Lamsmission of plant virgses, incloding Tomata
it vt and Tiomato pelfow leaf eurd wlrus in
Florido (Sitate el al, 1950, Palston et al, 1999,
besding, pricoonlly by oymphs, has beex pssociated
writh an irzyulur ripenimg (IR disarder of Tl
(Sotmater et el 1990, Schuster 2002}, The diserder is
characiesized cxternslby by inbibied o incomplete
vipening of longiudinal poctioos af it and
iuteetadly by an increase in the amanit of whic
vigsue, Mo [oliar syrpioms e apprnont,

Manegement of the whdikfly ans wooeiawed
discasos and disordern includea the rigid adhemenes to
cullutal practices supamented with insecccidal
mpplicwiions | Schoster e sl 19931 The sysieivic,
niootmoid mvestivide imndsolopeid (Admie 28,
Bayer CropSrienae) is upplied 10 seedlimys 7-10 doye
pricT 10 trEnsplntng and ks suppbemened with 8 soil
appication of vither imidsrloprid or another
nigodingid insackicide, Guamothexam ( Platinum 25C,
Syngentn Crop Protsction, Tne.), M ransplanting,
Lusecticides of differsnt chemical claases then are

ngmiied a8 necded o the effactn nf inicaciopeid and
thizmethozam dirinlsly, uzually alter abont 8 weeks,
Lwir lsec! gevwth eymulaions (I0Rs), buprefien
(Ceurier 70WE, Michino America, [ne.) and
pyripronyton (Koeck 0 $6EL, Valot Agricuitural
Broductsy, have reccived authorization by the EPA
for whitfv isanagoement o Flogida 1omaiged.
blerther IGR killa adults; however, both swerilize eggs
of irealed adults, allwugh Use Mot s tmach grdater
for pydiproxyfen. Buprofezin praventa sucessafol
molting wl wll oymphol sloges while pyriproxyfm
anly provenis edult coerprmes foilvwing the lasl
nymphal stape. Rescarch was mnderaken i iden

the myinphal density at which these IGRs should be
applind (o avaid IRR,

Five: experiments were condugted during the
aprittg and tall of 1997 and 1995 and the sping of
1995 31 the Gulf Caast Research & Fdoealion Cener,
Headenton, FL. 1o each experimeni , theee ow plots
were eslublished and were spoiyed when
Predetermined thresholds of 3 1020 sessile myzaplss
and pupag {247 {netnes) per 10 losflsts were
reanbed. Nymphal counts sens complated in the
Iahoeaions using digsecng microscopes o the
teminal Teaflse of the 74 to 8% Jeaf fromm the tops of
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Monitoring Relative Susceptibility (RRc,) of
Whitefly Adults from Nicotinoid-Treated
Tomato Fields to Imidacloprid Using a
|_aboratory Bioassay.
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