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Nicotinoid Insecticides for Tomatoes

Common name Product name(s) Application  Registration

Imidacloprid Admire/Provado P Sluilfiolt1e 1994
Thiamethoxam Platinum Soil 2001
Acetamiprid Assail Foliar 2002

Dinotefuran Yenom Soil/Foliar 2005

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
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Monitoring for Resistance to
Nicotinoids

» Bioassay developed in 1999
* Monitoring began in 2000

* Funding provided by industry

— Florida Tomato Committee

— Bayer CropScience










Explanation of Toxicity Values

LC;, Concentration required to kill 50% of adults

RS;, LC;, of field population divided by LC, of
lab population

RS, <8 Relative susceptibility of field population
within expected variability

RS, = 10 Relative susceptibility high enough to
draw attention




Monitoring Relative Susceptibility (RS,) of
Whitefly Adults from Nicotinoid-Treated
Tomato Fields to Imidacloprid Using a
ILaboratory Bioassay




Resistance Management Program
Initiated

» Resistance management recommendations
formulated
— Insecticide program recommendations

— Cultural manipulation recommendations

* Recommendations presented at grower
meetings




Monitoring Relative Susceptibility (RS;,) of
Whitefly Adults from Nicotinoid-Treated
Tomato Fields to Imidacloprid Using a
I-aboratory Bioassay

3(0) 9(2)




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 intensity the extension of
these recommendations to growers

 Establish an area-wide demonstration of
recommendations in southwest Florida




Nicotinoid Resistance Management
Recommendations

Use Proper Insecticide Program

Do not use Admire on transplants or use only once

Use Admire Pro (70zs) or Platinum (8o0zs) 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 SLWEF

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 SLWEF

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 Managemeant of Neonicotinoid Resistance

for Florida Tomato Production

{Meonicotinoids include Admire, Platirum, Provado, and Assail)

1. Observe a minimum twe-menth crop free period from mid-June to mid-August

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

crop.

. Prompt and efflcient crop destnyction between fall and spring crops to
maximally decrease whitefly numbers and sources of TYLCY.

. Use a bum down herbicide such 58 Paraguat or Diguat in conjunction with
a heavy applicatian of cil (2-4 % schdion) to qulekiy kil whiteflias.

. Tima bum down sprays to avoid crop destruction during windy periods,
especially when prevsiting winds sre blowing whiteflias lward sdiacent
plarings.

. Destroy crops block by bleck as harvest is completed rather than waiting
and daslraying the arting fiald at ona tme.

3. Reduce overall whitsfly populations by sirictly adhering to cultural practices
ingluding:

a. Plant whilefly-free transplants.

b. Detay planting new fall crops as long as possible and destroy old erops
immadiately after harvest to craate of lengthen a tomats fres pariod.

. Control whitefiy infested weeds, abandoned crops, and volunlesr plants.
. Control whitefly weed host reservoirs on field edges and diteh banks,
. Wanage weeds within crops ta minimize interference wilh spraying.

Avoid uplok or plin-hooking opseratians unkess affactive whitefly conirol
measgures are continued.

4. Use a propeyr whitafly spray program. Follow the labelf

. On trangplants, either do not use a neonicotinoid or apply once T days
befars shipping; use products it other chemical clasees, including Fulfi,
before this time.

. Use a necnicotinoid Admire (16 ozsfacre) or Platinum (Sozefacrs), at
transplarting. Use products of other chemical classes as the control from
the neanicotineid diminishes.

Do not use Admire at less than 16 oxfa or Platinum at less than B ozfacre.

. Da not use a spiil application of Admire or Platinum {i.8. do nol apply at
transplanting ard then again later}.

. Mevear follow @ soil or foliar application of a necnicotinoid wilh another soil
or folier application of the same or diferent necnicolinoid on the same
crop or in the sama fiald within the stme Season (i.a, da nat treat 3 double
crap with a neonicolincid if the main crop had been treated previously,
unless the double crap is planted at least 50 days afer the main crop).

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

Looking out for your neighber's walfare may be a sirange or umvelcoma
concept in the highly compatitive vegetable industry but it is your best inferast
to do |ust that. Growers need to remember that should the whiteflles develop
full-blown resistance to the neonicotinoids, it's not Just the other guy that will
bea hurt—everybody will fasl ihe painl This is why the Rasistance
Management Working Group has focusad on encowrsging regicn-wide
conparation i this effart.

Krowing what is going on in the neighbor's fields is important, Growars
should try to keep abreast of opecations in upwind fields, especially
harvesting and crop destruction, which both disturb the foliage and causa the
whitefly o iy, Now that peppars have been added bo the list of TYLCY haats,
growers will need to keep in touch with events in that crop as well.

For additional Imfarmation:
IRAC {Insecticide Resistance Action Cammiliee) Website — http:fwww irac-online.org
More suggestions far breaking the whiteflyMYL.CV oyake ¢am be found in an article by

Dr. Jana Polston in Sepl. 2003 Procesdings of the Tomalo Institute, availatle onling at
the SWFREG wabsite: ntlp: twww imok.ufl edwvaghortidocsitorn _inst 2002 051202 pdf




Insecticide Resistance: Causes and Action

What Can You Do About Insecticida Resiztance’?
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Insecticide Resistance: Causes and Action

-
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Expanded and Intensified Grower
Education Activities

» Presentations at meetings

e Written Communications
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Management Update

Campiled by Fhypllis Gilreath and Dave Schusier
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!amﬂmmmmmun_&nulhﬂmm Contoct Gene Mofvoy 3L674-4002 more detpils, visit the website at hitp:/fwww.fahs.org
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Meth = UFFIFAS - SW Florida Research and Education Center, Hwy 28 M, Immokalss. Earmn
For m’cigmfnﬁo'?mxiﬂ: g:gmr:lfstE "?3-85 %‘é?ﬂ?%%‘;f'w 003 - gam Tam. B CCACEUs Costis $90. To ragister, contact Mary Harlney ot 863-293-4827 or 2-

= il X enda, visil the SWEFREC websie at
Twilight Fiald Day. NFREC-Suwannee Valsy, Live Oak, FL. May 28, 2003. For mers Infiematian, contast Karon F?'I_}thanir}r:rl(@ﬂrgdﬁg T 890 af o9 bsi
Hanock at 386-362-1726 or KHancack @ifaeafledu . T APwhATAY, LU

-,
| SEU Bay at Florica Staks Hortieuliura! Soclety, - June 9, 2003, 7.30 am - 430 pm June 15 General Standards (COREWPrivate Applicator Ag Pesticlde Licanse Exam

715t Annual Maafing and Gonvantion of the Florida Ssed Association. Don Cagar Rasor and Spa, St . Praparation Class. 311 am. Manates County Extension Service. Exams given
Pedersbung, FL. June 18-20, 2003. For more infoemation, contaet Jack Oswald at BS0-422-824 1and for Hotsl "2 »  immediately following class. 2 CORE CEUs approved for lloensed applicators
Raserualinns, call the hotal 8t 727-360-1581. Alka vieil www firideesed.org . —

3 . Fortaleza, Brazll, Aug. 31- Sept. 5, June 2128 1st International Symposium on Temato Diseases and 19" Annual Tomato
Disease Workshep. Grosvenor Resort at Walt Disney Warld Oiando. Contact: Tim
Gulture in a Mild-Winter Glimate. Renalssance WorldGate Hotel Mamol at §30-575-1154 or E-mail: Tmomel@ifas.ufl.ec or visit the websita
I Klsslmmee Fla. March 23-27, ztm Contact: Daniel Cantlifie i dicimmailfes ofl.adu . http:ifplanidgctor ifas.ufl aduizid_htr!

5.0.0. (Suddan Oak Death} Warkshop, Manatee County Extenslon Sendoe,
Palmetto. This workshop |3 tentatively scheduled for {ate June or sary July, Please
call T22-4524 for additicnal information,

hittpzdiwww hos.ulledwvegeturian/03 May May (3 htm 10:27/2005
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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 Resist: M Rec dations

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 (8ozs/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

Scouts in H tead report probl 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
problems with diamondback moths in cabbage.

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.




4. UV reflective mulchas - The theory behind thess produets iz that they reflact 2 particular spectram of
ight wavelangtis that k2nd to disorieni adwit SWF, aphics and thrips as they fly over your fields. I you can
raep them from landing, tis rnay redues the soverly of viral infeclions,  Meep in mind that there s a
diffzrencs bebwasn the gray or siver mulch and the UV -reflective or matalized inuleh, Research with the
metalized mulch bas shown the most positive effects on bafh plart growth and Wnus reduciesn, Growers ir
Ihe Clulhey area raly heavily on reffectrve muleh for hely in contreling lomato spotted wilk (TSW) virag, Some
manufaciurers claim a3 high as 95% =flectance but impst is probably clcser wo 50%. Wilk wery high
reflectance, figld workers will actually nead sunglagses for potection. in a fell 2002 stand establishment trial
in Quincy, soil temperatures ware significantly caoler under the metalized mulch comparad 1o white/black, A
sorewhat sUrprsing result was the difference fn number of rmissing plants, which averagear 2% Tor the
metalzed mulch compared to 20% with the white’black. Some growers have sxpressad corcern that air
ternperatura would be increased from the increased raflaglance. In this particular treal, ptants were
ramaplaniad on uly 15, or undar sirillar conditlens ta what we Face in Central Florids. Growers may cansider
using metallized mulch in early plantings or in areas knawn 10 be kotspots for $WF and virus. There are alsa
quastions regarding he new matalized flittaring strips’ which are attached 1 tomato stakes and suppoasdly
a0 discrient Hying SWF, aphids and thrips.  Although grower use 1 Gulhcy is being reported, 1am not
awarn af any trlals thas have been conducted in Florida to vanfy aficacy. Large scale tials would ba
neccasary @ Imit inverfersnce from adpoining plols o treatments.

4, Sticky traps -~ Srowers herve ashed about the benefits of the vellow sticky fraps to help monitcr SWE
populations as we plam naw flalds. Vellow stcky waps placed verically on small stakes around the perimeter
of & fleld nan help 85525 numbers of SWT in the vicinity  Sticky traps are alse helpful durng the seasan,
Vartical sagntation holps menitor whel is meving within “he £rep, whila herzonal orsntation on 109 of stakes,
efc. can kelp monitar what is comirg inte the Tield fram cutside. Traps shauic ba chackad and raptaced at
lesars’ weekly,

4. Use of Resistant Cultivars - Thiz may te a ksy cutural practics in coming years. Thc IFAS temato
braading program as wall as 3 rumber of camemarcial companies are hard at work developing TYLCY
resistart cu tivarz. Some af the culfivars tried in recent years gave good results in some seasons. but did nok
hold up well under our typical rainy. 121l conditicns.  Use of resistant caftivers may be a tool for early
planfings whers SWF ancior virs pressure will be heaviest. Again, koop inmirs that thesa cullivers are
tepicalhy tolerant' of the virgs. This reans at, whila they do net show symptoms or yiald affacts, they stil
azrjuire it and can scrve as a host for 1on-resistant 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 warth reviewing anefly. These includer
+ Mewver follow an applicaton (gail or faliark of a nicotinais with anpothe - asplicadion (soil or foliar) of te
saina o differznl nicatinold on the same oop ar in e sama fisld within the sams season (e, do not
traat a double crop with 8 nicotinaid i the primany erop was reated proviewsly), This practice of
. (\pe-“am\é\(“ﬁ . o C applying different fammulations of nicotinuidslu_.'iihrn the same crop may be ang rgason w3 ang sealng
o V5T e oo A\ X ’t‘r 5 & inzrzased taleranes 1o thesa grodaats,  Additionslly. grower and scout cbaervations indicats thesa
Y \;*‘f;‘. 4" A \ products cld not imprave SWE cantiol of TYLCSY nedencs Comparsd Lo other chemicals.
wi® e e S e tanage weeds within the crop 2o shay 4o not nlgiaens Wit cop Spray coverage.
Contal weeds or figld edges if scouting indicates whiteflies are present and naturat enemies are
auEEnk; owever, s siuation genarally has not occurrsd since tha inltisl whitefly outbreak in the late
1GEGE and early 18005,
Save applicatiors of nicotincids for crops threatensad by whitelly-transmitted plant vruges or whitefly-
irflicsed disorders {i.e. tomato, bean or squash} and consider the Use of cther chemical classes for
other craps.
Reque infzetes plants as saca as irfections are iderdified i the fisld.  Ag plants gt older with
musltiple tigs. many arowsers just clip the plant at the soil and leave it in place,
Centirue shemical sontrals throughout the sarsan, Including during pinhooking and u-picking, even if
only Lsing @il ar soap products.
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Monitoring Susceptibility of Whiteflies to Imidacloprid
and Resistance Management for Nicotinold Insecticides

Dravid J. Schuster, Sandra Thompseon, and Roy F. Momis I1°
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Monitoring Susceptibility of Whiteflies to
and Resistance Management for Nicotino

Diavid J. Schuater, Sandra Thompson, and Roy F. Momis s

Tidgelopeid & nizotinedd inscericide that iz
applied at leasplin Ling of willie fwa to thre wecks
after rensplinting o neardy 1009 of the tomats
acrewge in Flosida foe control ol s silverdeal
whilefly [ELWE), Senizia avgensifolii Bellows &
Porring, and the peminiv L tramwerity, P
totnats yellow leafend vime {TYLEV). A cut beaf
potisda {CLI} method using coton scedlings was
used o develop tha haacline Tevel of suscepébility of
whitefly adults from 3 kheratary colony to
imidaelopod, The CLF medhod wae sasy and quick
and was used to eatimale the susceplibility of whilely
populations from thres imidacloprid-rrated temmo.
Ficlda in the spdnp of 2004, nine in the apring of
2001, two in the Fall of 2000, und 13 in the spring of
2002 using, sdults rearcd from ficld-collected
ipmphs. Siandard probit anelyscs wers nsed to
eatimate the LC_ | valnes {fhe comcentration estimated
L kill 509 aaf fhe pogelatiom) for fhe Loty
volony and for each feld popultuen, LC,, valoes of
firld popuiuiions mowe:d feom about 2 !035 iimey ibat
of ihe highly susceptible labomatory cobmy. Valies

o the high side of t
in 20H and tws ol
Tl igh valucs in 2
2002, In addition, §
reporied by growers
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Biorational Insecticides for Integrated Pest Management

in Toratoes!

Drrvird . Sehuster and Phillp A. Stanaly
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erviroument. The tactics utilized in EPM progoms tulk 3ee e
inelude chernical, cubtural, physics, and bislagicl I
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Scouting for Insects, Use of Thresholds and
Conservation of Beneficial Insects on Tomatoes’

Bavid J. Schusier’
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A Threshold for Timing Applications of IGRs to Manage
the Silverieaf Whitafly and Irregular Ripening on Tomato?

Davkl J, Schuster’

The silverlear swhitafly, Bastua avgentlfnltt apmlied a8 necded as the efthen of Fidaciopeid and

Bedlonyy & Pering, hos been the major pest ol
toenatocs in South Florida ez 1988 (Schuster et 7l
1989). The inseet couses loases ndirectly themagh the
Lrrgmigsion of plant viruses, incloding Tomata
rrcitie virut 30d Tometo peflow keaf eurd vlrus in
Floridin (Sittirtie el al, 1990, Palston et al, 19999,
Vetding, primasily by ytophs, Las beea nssociated
srith an ircyalur ripenimg (IR disomler of il
(Sehmater e l. 1990, Sehuster 2002), The disorder is
characterized externslly by inbibited ox incomplete
ripen ing o longRudinal pestions of fuit

internaily by an increase in the amaunt of whic
lissug. Mo oliar sycplosms are apparct,

Managemment of the whitefly ant syaoudsped
discssos and disorders inclndea the rigid sdhrmenes b
culluml pmﬂlm Sappamipnted with tnsecticidal
1Schugter e al, 1993} The spguenic,
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niootinoid imweslicids imadaelopd (Adme 28,
B:yercrupsamne)uuppmdwwdlmgs‘r 10 daye
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thizmethoxam dirinish, usally alter about 8 weeks.
Twir litses] groeth eegnlsions (ICRs), bufto et
[Cemn 70WE, Nichino America, Ine,) mmd

{Eneck 136EC, Velant Agrionftural
Products), have reccived authorization by the EPA
for whitslfy imanagement on Florida formatoed,
either IGR kills adults; however, hoth serilize eggs
of drealed adults, aklwough Use elia:l ds toch atesiber
for pyriproxyfen. Buprofezin prevenis sucessafl
meslling w ull nymphol sloges vwhile pyripoxyfn
only prevents adult ermerprmes foilowing the last
nymphal siape. Rescarch was undertaken i identif
the nymphal density at wlhich these GRS should be
applind W avaid IRR,

Tive experiments were conducted doring the:
wwing and tall af 1947 and 1995 and the spring of
1985 30 the Clf Cangl Research & Pduealion Cealer,
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Monitoring Relative Susceptibility (RS;,) of
Whitefly Adults from Nicotinoid-Treated

Tomato Fields to Imidacloprid Using a

I-aboratory Bioassay
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Monitoring Relative Susceptibility (RS.,) of
Whitefly Adults from Nicotinoid-Treated
Tomato Fields to Thiamethoxam Using a

- J.aboratory Bioassay
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Biotype Q

Known to have resistance to pyriproxyfen,
buprofezin, pyrethroids. Endosultfan??

Reduced susceptibility to imidacloprid,
thiamethoxam and acetamiprid.

Level of resistance to many chemicals will
depend on origin of invasion and history of
previous exposure.

Resistance is stable — does not diminish over
time.

Spiromesifen still seems active.
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