the presence of 10 - 15 unique begomoviruses.

We have also found evidence for the presence of
new strains of TYLCV, which have not been re-
ported before from any location.

Discovery of Sutellites of Begornoviruses in Flor-
idu

In addition to discovering the presence of many
new begomovinses, we found eight unique sat-
ellites of begomoviruses. Satellites are parasites
of a virus, they rely on the “helper” virus for their
continued existence. They are much smaller
than begomoviruses, thewr helper virus but like
begomoviruses they do have a circular ssDNA

Insecticides and

Tomato yellow leaf curl virus (TYLCV) has been
a major concern for Florida tomato growers ever
since its first appearance in 1994 Yield losses are
correlated with earliness of symptom expression
and may reach 90% if symptoms appear within
the first few week of transplanting (Schuster et
al, 1996). Important aultural controls include
use of clean transplants, crop removal and field
sanitation followed by a crop free period be-
tween crops to reduce vector and virus inoai-
ham. Insecticidal control of the whitefly vector,
Eemisia tabact, 1s usually effective but not always
sufficient to avoid losses. The use of TYLCV-
resistant (R) varieties provides added insurance
against virus-induced losses that can be eritical
during a high whitefly/TYLCV year.

Malking the correct choice of which varieties
toplanteachyearis a cornerstone of a successful
tomato industry. The University of Florida/SW-
FREC TYLCV-Rvariety testing program provides
unbiased information about the adaptability
and performance of tomato varieties in Florida's
diverse environments, thereby allowing growers
to make informed decisions (http://wwwimol.
ufl.edu/vegetable hort/variety testing/tylaw/).
There have been several TYLCV-R variety evalua-
tions in Florida (Gilreath et al., 2000; Scott 2004
and Cushman and Stansly, 2006). The TYLCV-R
varieties evaluated produced comparable yields
to traditional varieties under low virus pressure
and greater ylelds under high vims pressure
(Gilreath et al, 2000; Scott, 2004, Cushman
and Stansly, 2006) and more recently by Ozores-
Hampton et al, 2008 and 2010. However, re-
sistant varieties have yet to be widely grown in

Florida, probably due to a perception of lower

fruit quality compared with traditional varieties
such as Florida 47" and Sebring. Additionally,
TYLCV-R varieties should also have resistance to
other common diseases such as fusarium crown
vot (Fusarium oxpsporum Lsp. radicis-lycopersici)
and bacterial spot caused by Xanthomonas spe-
cles (X. vesicatona, X. euvesicatoria, X. perforans

genome. They are completely dependent upon
begomoviruses for their replication, movement
and transmission, and are encapsulatedin the
vinis coat protein produced by begomovinises.
Their genome sequence is very different from
that of any begomovirus. In some cases they
play significant roles in disease development
and the appearance of new diseases. The satel-
lites we found are very different in sequence and
size from any reported anywhere in the world,
but are closest in size to a satellite reported in
tomato from Australia. This is the first finding
of any begomovirus satellites in the US. We
are currently working on these satellites to de-

termine which viruses they are associated with
and what role they play in disease in tomato in
Florida.
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Resistant Varieties for Management

of Whiteflies and TYLCV

Fhil Stznsly, Monica Ozores-Hampton, and Earry Kostyk

and X. gardneri) prevalent in tomato producing
areas. The varlety testing program has evahi-
ated the horticultural performance of TYLCV-
R tomato varieties available in the USA market
today (Ozores-Hampton et al., 2008 and 2010).

Here we report on three field experiments
conducted to evaluate the relative contributions
of nsecticidal control and a resistant variety in
managing TYLCV.

Muterials und Methods
Variety x Insecticide Trial 2010, Seedlings of
a TYLCV resistant variety “Tygress’ and a sus-

ceptible variety “BHN-602" obtained from a

Table 1. Treatrrents and application dates, 2010tnal.

University of Flonda/IFAS/SWFREC, Immokzales

commercal greenhouse were transplanted at
the Southwest Florida Research and Education
Center in Immokalee Florida on 23-Mar. Plants
were spaced 18-in apart on 2 sets of 3 beds 235
ft in length covered with black polyethylene film
mulchafter incorporating approximately 25% of
the fertilizer (13-2-13 NPK) with the rest inject-
ed later as liquid 8-0-8 through drip tape with 4
inch emitter spacing, The center row was leftun-
treated throughout the trial with 8 treatments
arranged on the other 4 beds in a randomized
complete block (RCB) design. Plots in the four
treated rows contained 19 plants, with a single
plant left between plots as a buffer. Plots were

Application Dates
24-Mar 4-Ma 18-M FJun
Rate ¥ ay
Product (oz/ac) Drench Foliar Foliar Foliar
(120 ml/plant) (60 GPA) (60 GPA) (80 GPA)
Untreatead
Admire Pro 7.0 X
Fulfll 2.75 X
Courier 9.0 X X
Thionex 21.0 X
Caoragen 5.0 X
Fulfall .75 X
Courter 9.0 X X
Thicnex 21.0 X
Coragen 7.0 X
Fulfall 275 X
Courier 9.0 X X
Thionex 21.0 X
Scorpion 10,3 X
Fulfall 275 X
Courier 9.0 X X
Thionex 21.0 X
Admire Pro 7.0 X
Movento 5.0 X X
Admire Pro 7.0 X
Oberon 85 X x
Admire Pro 7.0 X
Rimon 12.0 X X X
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Table 2. Treatrments and application datesfor 2011 faliartrial.

split into two subplots of 9 TYLCV susceptible
(BHN-60Z) and a resistant (‘Tygress’) plants
separated by a TYLCV symptomatic plant from
a local farm to provide virus inoculum.
Applications of Scorpion, Coragen and Ad-
mire were made 24-Mar by delivering a 120 ml
suspension on the base of the plant using an EZ -
Dose” sprayer operating at a pressure of 45 PSI
and a flow rate of 3.7 gallons per minute. Foliar
sprays (Table 1) were applied with a single row
high clearance sprayer operating at 180 psi and
2.3 mph provided with two vertical booms fit-
ted with yellow Albuz™ hollowcone nozzles, each
delivering 10 gpa. Total spray velume increased
as nozzles were added to accommodate plant
growth. A standard used for 4 of the treatments
consisted of 2.75 oz of Fulfill on 4 May, 9 oz of
Courler and 21 oz of Thicnex on 18 May, and 9

6 of 56

oz of Courier on 3 Jun.

Whitefly adults were evaluated weekly from
8-April to 9-June on five leaflets from one mid-
canopy level true leaf on 4 plants per subplot.
Immature stages from 3 plants in each subplot
were counted on 4,17,31-May under a stereo-
scoplc microscope from eight 0.5 sq inch dises
cut from each of three leaflets of one terminal
7th node trifoliate. Samples on 9 Jun (adults)
and 9 and 14 Jun (nymphs) were only obtained
from ‘Tygress' plants due to severe leal distor-
tion on TYLCV-infected ‘BHN-602" plants. All
plants were inspected weekly and the date of
symptom appearance recorded. Fruit of market-
able size was harvested from € plants in each
sub-plot on 2 and 16-Jun. Fruit was culled for
defects due to stink bug damage, bacterial spot
and surface deformities such as shoulder crack-

Product Rate/ac T-Mar 21-Mar | 22-Mar | 28 Mar 29-Mar 4-Apr 5-Apr 11-Apr | 18-Apr 25-Apr 4-May 9 May
Uritreated - - - -
Venom 4.0 oz X X X X
Admire Pro 105 0z X
Fulfall 2.75 0z X
Eaythraid 280z X X X
Thicnex Zec 21 oz X X
Admire Frao 105 oz X
Fulfall 2.75 0z X
Baythroid 280z X A X
Thionex Zec 21 oz X X
M ovento 500z X X
Induce 0.25% X X
Fossil Care 2.01bs X x X X x X X
Scorpion 300z X X X X
Scorpion 5.00z X X X X
EY 102960 8.6 0z X X X
Induce 025% x X X
EYTO2960 10.5 oz X X X
[ndnce 0.25% X X X
EY 102960 12.00z X X X
Induce 025% X X X
EY102 960 14.00z X X X
[nduce 0.25% X X ¥
Admire Pro 105 oz X
Pyrifluquira zon 32 oz X X X X X
[nduce 025% X X X ?.5 X
Table 3. Drench and drip applications in 2011, ing and zippering, number, size, and weight of
marketable fruit recorded.
Froduct RZ::}E Applied 2011 folar trial — Experimental design and
pEe Wethod o ERE 0or procedures were much the same as the previ-
ous year except forsome details: the susceptible
4 ; ‘ F )
Untreated i i variety was ‘Florida 47", 21 transplants per plot
Yenam 6.0 Dnp X (10 of each variety + one infected plant in the
Veri o0 Drench ¥ middle) were set 2 Mar, in a RCB design with 12
treatments in 4 beds, each with two lines of drip
Admire Pro 103 Hrench X type dry fertilizer was 10-2-10 NPK and liquid
Admire Pro 105 Drench X 7-0-7, drenches were applied 7 Mar, and sprays
Duriva 130 Drip X as indicated in Table 2. Adults were evaluated
weekly from 23 Mar to 11 May and nymphs on
BYI0Z560 140 Drp 8,20 Aprand 4 May. All fruit on € plants perplot
ED2960 210 Drip were harvested 16-May
EVI02960 0 Drip X 2011 drench/drip trial — Design was iden-
tical to 2011 foliar trial except 9 treatments in
Bl At Blhsilc X four replicates were spread across three beds.

Drenches were again applied in a 120 ml suspen-
sion using an EZ-[rose” sprayer operating at a
pressure of 45 PST and a flow rate of 3.7 gallons
per minute (Table 3). Drip tape was sectioned off
within each treated plot, pressurized using a 12
volt pump at 0.23 gpm with 2 L water, followed
by 3 L of the appropriate suspension and finally
a 3 Lwater chase. Adults were evaluated weekly
from 23 Mar to 11 May and nymphs at 13, 27
Aprand 11 May. All fruit on 6 plants per plot
were harvested 13-May.

TYLCV-R variety trial — Seven field vari-
ety evaluations were conducted in South Flor-
ida during a spring season from 2008 te 2011
(Table 4). TYLCV-R variety evaluations were
conducted under commercial growing condi-
tions in multiple locations: Estero, Immokalee
and Homestead, with a completely randomized

block design. In addition to yields and post-

2011 TOMATO INSTITUTE PROCEEDINGS 11

ill proce...

4/5/2013 4:27 PM



11 _proce...

Table 4. Surrmiary of cultural practices used in tormato leaf curl virus (TYLCY) resistant variety trials fron spring 2006 to 201 1.

Cultural practices 20086 2007 2008 2009 2010 2011

Location Immaokalee Immeokalee Immokales Immokalee Estern Estera Homestead

Experimental CRED CRED CRED CRED CRED CRED CRED

Design (d reps) (4 reps) (3 reps) (3 reps) (4 reps) 4 reps) (3reps)

Irrigation Dinp Dnp Seepage Seepage Seepage Seepage Drip

Flot size (ft) 21 21 i 37 37 37 37

Harvest unit (ft) 15.0 15.0 183 182 182 182 182

Flanting date 24-Feb-06 20-Feb-07 d-Jar 08 B-Jan-09 F-Jan-10 T-Jan-11 F-Jarr 1l

Fumigation WMeBr/CP MeBr/CP MeBr/CP MeBr/CP MeEr/CP MeEr/CP MIDAS

Mulch Black EBlack Eladk Metalized/Silver Metalized/Silver Black Bladk

Linear ft peraae 7,260 7,260 7,260 7,260 7,260 7,260 7260

Eed height {in) 2 8 9 2 2 8 5]

Eed width 32 32 36 32 32 32 &3

Eed spacing (ft) G [ G G & G G

Plant spadng (in) 18 18 22 22 22 22 22

Plant population 4,840 4,840 3,967 3,967 3,967 3,967 3,967
Harvest date

1st 10-May- 06 7-May-07 7-Apr-08 21-Apr-09 3-May-10 13-Apr-11 & Apr-11

nd 24-May 06 22-May-07 21-Apr-08 6 May-09 18-May-10 26-Apr-11 20-Apr-11

3rd 6-June-06 29 May-07 30-Apr-08 20-May-09 : 4-May-11 20 Apr-11

Planting to last 132 12 16 192 17 17 16

harvest (weeks)

Table 5. Mumrber of adult whiteflies per Stomato mid-canopy terrminal leafletsin 2010 tnal.

T i TR T e T T P O Table 7. ‘r’leldlln 5-lb I|JD><E'IS per acrelﬁ'orr. treated
and untreated Tygress' and ‘BHM-402" tormatoes,
8Apr | 5May | 12 19 | 25-May | 1-Jun | 9Jun ALL spring 2010
May May DATES -
Treated T breates
Uatreated 0.63a 2.09a 263a 1.84a 344a 4.66a 3.28a 1.99a Cultivar (Boxes/acre) (Bn ea{:re)
Admire Pro + Std 009¢ | 1.56abc | 1.81b 0.58 ¢ 1.75 ke 1.21 cde 1.21be 0,96 he Tygress &3 + 316 429 L Ts
Coragen 5.0 oz + 5td 041lab | 147abc | 1.78b | 0.88bc | 225b | 1.75bed | 238ab 119b BHN-602 | 1174 +515 | 678 £1955
Coragen 7.0 oz + Std 0.50ab | 1.66abc | 1.72hb 0.56 ¢ 234 b 2280 1.81 be 121b
Scorpion + 5td 003c | 1.%dab | 1.53h 0.69 ¢ 147¢ 1.78bc | 2.38ab 110hb harvest quality, we monitored pest and disease
Admire Fro + Moventa | 041ab | 1.13¢ 1.19b | 1.03bec | 1.38¢ 08le 1.06 ¢ 0.78¢ incidents.
Admire Pro + Oberon 028k | 128 be 1.72h 0.52 ¢ 138¢ 0.90 de 0.78 ¢ 0.81¢c
Results
Admire Fro + Rimon 022hbc 1.09¢ 1.60b | 1.38ab | 141c | 1.66bcde | 084 ¢ 0.95 be Variety x Insecticide Trial 2010, Whitefly in-
festation was initially light due to cold weather
Table 6. Murriber of nymrphs at the 7th node terminal leaflets and TYLCY incidence on 27, May 2010, including freezes. Fewer adults than the check
were seen with all treatments on 8 Apr. except
Products used/Rate/ac Nymphsd in2 BHN-602 5 =t 4p P
S CriE for Coragen drenches and AdmirePro + Moven-
for TYLCVY (%) to, whereas only AdmireFro + Movento, Oheron
1My 17 May 1 May T 7 May or Rimen provided SLganlca'nt cor}tnﬁ)l on 5 May
(Table 5). All products provided significant con-
Uiatreated 930ab 33.58a 514a 5033a 86.11 ab trolofadults for the nextSweeks, althoughscor_
Admire Pro + std 9.08abe 2338 ab 2468 ¢ 2317bed 83.33 ab pion and the low rate of Coragen both with the
o g . Ow
Coragen5.00z + std 7.17abe 26.71 ab 27.00k 36.58 abc 91.32 ab standard sprays failed to do so on 9 Jun. Over
all dates, fewest adults were seen with Admire-
Coragen 7.0'0 6.00¢ 2 b 2 . 7 iy 91.6 .
Coragen 7.0 oz + std 6.00 ¢ 25.83 ab 27.79 ¢ 37.50ab 91.67a Pro + either Movento or Oberon, although these
Scarpion + std 2.42d 1146 ¢ 12.544d 24 50 abed 51.39 ¢ were not significantly different from AdmirePro
Admire Pro + Movento 6,63 be 1217 c 5.674 16,33 od 63.89be + thestandand o + Riman: Nymphe ware most
reduced on 4 May before sprays were applied by
dmire Pro + Ober 57 ¢ a.50 7 . 7 - : . 5
Admire Fro + Oberon 10.04 a 11.67 ¢ .50d 1723 bed 75.00 abe Scorpion, faTlowred by the hlgh rate of Coragen
Admire Pro + Rimon 8.71abe 18.79kc 2129¢ 14.58d 63.809bc which was not different from one of the 7 oz Ad-
Means followe d by the same letter within a column are not statistically different {L5D P> 0.05) mirePro treatments (Table 6). On 17 May, Onl}’

applications of Scorpion + the standard or Ad-
mirePro + Movento, Cheron or Rimon provided
control. AdmirePro + Rimon provided best con-
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Table 8. Munrber of adult whiteflies per 5 mid-canopy termminal Leaflets in 201 1 foliar tormato trial.

Product Rate/ac Adults/five leaflets
23-Mar 30-Mar 6-Apr 13-Apr 20-Apr 27-Apr 4-May 11- May
Unatreated 0.50 abede 0552 0.32a 0.75a 1958 1.85a 2.38ab 0.83
Venom 400z 0.73 ab (.33 abed 010hbc 0.33 bede 1.05 be 0.78 de 1.75 bede 1.03
Admire Pro 10.5 az 015 ¢ 025 bed 0.05 ¢ 015 de 048 def 0.98 cde 1.08e 0.65
Fulfill 2750z
Eatythroid 280z
Thionex 3ec 21 oz
Admire Pro 10.5 oz 0.53 abed 023 bed 015 hbe o1ade 010t 1.03 cde 148 cde 0.65
Fulfill 2750z
Baythroid 280z
Tichnex 3ec 21 oz
Movento 5.00z.
Induce 025%
Fossil Care 201lhs 0.75a 055a 040a 040 bed 1400 1.68ab 2.06 abed 0.68
Scorpion 300z 0.30 det 0.45ab 0.25 ab 055 abe 2.03a 1.53 abe 2.68a 0.73
Scorpion 5.00z 0.65abe 0.35 abc 010be 030cde 0.73 cd 1.40abc 148 cde 0.48
EY102 960 860z 033 def 020bed 0.05 ¢ 043 bed 0.58 cdef 0.63 e 1.73 bede 1.22
Indnce 025%
EBVIOD 960 10502 0.20 ef 015 cd 010he 043 bed 0.63 cde 143 bede 248 ab 0.93
Indce 0.25%
EY102 960 12,00z 028 cdef 0.05d 0.00 ¢ 0.60 ab 0,95 bed 1.25 abed 2.13 abed 112
Induee 0.25%
EY102 960 1d.0 0z 0.28 det 015 d 0.00 ¢ 042 bed 0.65 cd 1.00 cde 223ake 0.73
Induce 0.25%
Admire Pro 10.5 oz 0,43 bedef 033abcd 0.03 ¢ 010e 013 ef 113 bede 1.40 de 0.68
Pyrifluquinazon 32 oz
Induce 025%
Table 9. Nurrber of mymmphs per 4 in* 7" node terminal leaflets in 2011 foliar tarmato trial. trol on 14 Jun although not different the other
treatments that included AdmireFro. The other
Product Rate/ac Nymphs/4in? 3 treatments were not different from the check.
6-Apr 20-Apr 4 May Only Scorpion + the standard, or AdmirePro +
either Movento or Rimon resulted in significant
Unatreated - 742a 12.00a 2454 a . . . p
reduction of virus symptoms in the susceptible
Venom 4.00z 3N ed G.42cd 24092a BHN-602 variety on 27 May. None of the ather
Admire Pro 105 oz 24724 517de 15.08 bed treatments resulted in lower indidence of TYLCV
Fulfill 2.75 oz on that or any other date.
%@thrm;l ) :18 2 Surprisingly, higher yields of marketable
R - fruit were seen from the susceptible BHN-602'
Admire Pro 105 oz 129d 428de 7.08 de plants due to excessive cracking and zippering
Edlfl 2p of Tygress' fruit. Greater ylelds were seen from
Bavthroid 2.8 0z i .
Thiomex 3 ec 1 oz all trec_lted plants compared to the check, with
Maventa 5.00z no differences among insecticide treatments re-
Induce 0.25% gardless of variety (Table 7).
Fossil Care 8.01bs 613ab 917 be 18,70 abe 2011 Foliar Trial: By 6 April, all effective
Scorpion 3.00z 2.884d 9.29ab 22.88 ab tr_eatmenté i Work.Jng, 1nduchr.18 LDt,at,lons
with AdmirePro, AdmirePro + pyrifluquinizon
Scarpion 5.00z 5.04be 554 b 21.00 abc and BYI02960 . Three oz of Scorpion was not
BY102 960 8.60z 2134 5.63 d 1442 ol effective against adults though 5 oz was better
Induce 0.25% and aboutequivalent to 4 oz of Venom excepton
BVI02 960 105 0z 317 cd 5.06d 2550a 27 Apr(Table 8). Two applications of Movento
Induce 025% did not improve adult suppression with Admire-
s ek 5 Biaz S & et e Pro Ifollowec"l l:_)y retations of Thiodan and Bay-
Induce 005 throld but did improve control of nymphs (Table
BYIOZ29G60 14.00z 2.084d 5254d 17.83 abc ii:l b,lnidfar]:llm?elj of COnt-l’gl we're. obtame; WItE
Tl 0.25% mire followed by pyrifluquinizen and wit
i . " . . BYI102960 except for the latter on 4 May. In-
e ; '
i TELE Iu;:um LIk 108 =38R DA E cidence of TYLCV rose from an average 1.5% on
h?;uceq i 31 Mar te 98% on 11 May with no significanct
differences among any treatments on any cne
date. No significant treatment effects were seen
on yield, although production of Tygress’ 9582
2010 TOMATO INSTITUTE PROCEEDINGS 13
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Table 10. Murrber of adult whiteflies per 5 mid-canopy termminal leaflets in 2011 drench and drip tommato trial.

Product Rate Method Adult Whitefly/five leaflets
oz/ac

23-Mar 30- Mar G-Apr 13-Apr 20-Apr 27-Apr 4-May
untreated - 035a 0.58 ab 0.35ab 0.73a 145a 2.03a 2.38a
Venom 6.0 Drip 0.33ab 055 abe 015 be 045 ahce 143a 1.83ahb 118k
Venom 6.0 Dirench 0.23 abe 023 cd 013¢ 0.28 be 1.13ab 1.43 abe 1.60b
Admire Pro 10.5 Crench 035a 0.30 bed 015 be 048ab 1.08 ab 1.82a 150k
Admire Fro 10.5 drench 0.30abc 0.58 ab 018 he 0.35bc 1.28 ab 195a 1.30bc
Durive 13.0 Drip
EY102 960 14.0 Dirip 0.23abc 0.65a Od8a 0.70a 0.98 abc 110 ed 153hb
EYI02960 21.0 Drrip 015 abe 053abe 0.23 be 0.25b¢ 0.80bed 118bed 153hb
EYI02960 28.0 Drip 010 be 0,45 abed 020 be 0.38bc 045 ed 1.38 abc 1.05 be
EYI02560 21.0 Drench 0.08 ¢ 0154 0,03 ¢ 015:¢ 0.38d 0.584d 0.83 ¢

Table 11. Numiber

- of nyrmmphs per 4in? ™ node terminal leafletsin 2011 drench/drip tomato trial.

Product Rate/ac Method Number of whitefly nymphs/din2
13 Apr 27-Apr 11-May
Untreated = S 1083a 15.67a 25.71a
Venom 6.0 0z Drip 713b 15.79a 22.79ab
Venom 6.0 0z Drench 3.79de 11.71 ab 24.83a
Admire Pro 10.5 0z Drench 6.50bc 13.13 ab 1754 be
Admire Pro 10.5 oz Drench 4.59¢cd 11.83 ab 2354 ab
Durive 13.00z Drrip
EY102 560 14.00z Dirip 521 bed 14712 22.71 ab
EYIO-2980 21,00z Dirip 217ef 7.2 be 1942 ab
EYT102 960 2800z Drip 3.13 def BB 11.92 ed
BY102960 21.00z Crench 138t 233¢ 7504d
Table 12 Incidence of TYLCY symptormatic plants duning 2011 drip/drench trial.
Product Rate Method T of plants with TYLCV
(oz/ac)

30-Mar G-Apr 13-Apr 20-Apr 27-Apr 4-May
untreated - - 25 7.3 20.0bcd 70.0ab 80.0 975ahb
Venom 6.0 drip 0.0 10.0 325 abc 53.8bc B7.5 90.0ab
Venom 6.0 drench 0.0 5.0 175 o 40.0cd 75.0 92.5ab
Admire Fro 105 drench 5.0 13.8 26.9abc 55.3 be 73.6 76.7 be
Admire Fro 10.5 drench 5] 17.5 40.0a SZiShe 20.0 90.0ab
Durivo 13.0 drip
BY102 560 14.0 drip 25 1:%hH 375ab Fi5a 925 100.0a
EY102560 21.0 drip 25 1% 32 5abc 47.5 be 75.0 95.0ahb
BY102960 28.0 drip 75 10.0 25.0ahe 425 ¢ 573 775 be
EY102 960 21.0 drench 0.0 0.0 5.0d 17.5d 525 G62.5¢

+ 30.2 boxes/ac) was greater than FL-47 (450 +
26.4 boxes/ac), reflecting the high incidence of
TYLCV compared to the previous year.

2011 Drip/Drench: The drench application of

BYI02960 at 21 oz was generally the best treat-
ment for controlling adults, even compared to
the 28 oz rate applied through drip (Table 10).
Heowever, no differences were seen between Ven-
om treatments applied by drip or drench. Drip
application of Durive following the AdmirePro
drench did not improve adult control ohtained
with the drench alone. By 13-Apr, all treatments

significantly reduced the number of nymphs
when compared to the untreated control, with
the Venom drench application ocutperforming
the Venom drip application (Table 11). Like-
wise, the BYI02960 drench application resulted
in fewest nymphs, On 27 Apr, only the 21 oz
drench and 28 oz drip applications of BYI02960
were providing significant levels of control
These two were joined by the drench application
of AdmirePro on 11-May. Incidence of TYLCV
mirroved the foliar trial except for plants treated
with the 28 oz drip rate or 21 oz drench rate of
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BY102960 which were significantly lower on 2
or 3 sample dates respectively, including the
last on 4 May (Table 12).  Due to poor weather
conditions near harvest and the general health
of the plants, most fruit in both varieties were
culled, but the total weight was again greater for
‘Tygress, 606 + 31.2 boxes per acre, compared
to 466 + 221 boxes per acre for FL-47 with no
differences among insecticide treatments.

TYLCV-R Variety Trials: No clear advantage
was found by using TYLCV-R varieties under
lowr TYLCV pressure (Ozores-Hampton et al,
2008 and 2010).In contrast, TYLCV-R variet-
les were chserved to produce a high percentage
of unmarketable fruit due to blossom end scar,
zippering, catfacing, sunscald, yellow shoulders,
odd shapes, and radial or concentric cracking
compared to susceptible wvarieties. Tygress',
‘SVR 200, ‘Security 28, ‘Charger’ and grafted va-
rieties (' BHMN 833"/ Tygrees’) have proved to be
among the best TYLCV-R varieties for the South
Florida Spring tomato market (Table 13). These
varieties have high marketable x-large fruit and
total marketable yield and tower unmarketable
fruits, better fruit firmness and intense red
color.

Discussion

We saw in 2011, that drench applications of
insecticides protected plants from whiteflies
and even virus better than drip applications,
which in turn were better than foliar sprays.
This has been a consistent pattern in our tri-
als over a number of years. Contrasting results
from the insecticide x variety trials un in 2010
and 2011 illustrate the different cutcomes that
can ocour depending on growing conditions
and their effect on disease incdence. In 2010
virus movement was relatively slow such that
many plants escaped infection until late in the
season. Furthermore, a wet spring caused high
levels of bacterial spot te which Tygress' is more
susceptible that BHN-60Z. Consequently, yield
from the susceptible variety was better than the
TY-resistant variety that year. [n contrast, virus
incidence rose quickly in 2011 and consequent-
ly, ‘Tygress yielded better than the susceptible

11 _proce...
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Table 13. Best TYLCV-resistant varieties from South Florida during spring 2006 to 2011,

2008
Low TYLCV Pressure

2007
High TYLCV Pressure

2008
Low TYLCV Pressure

2009
Low TYLCV Pressure

2010
Low TYLCV Pressure

2011
Low TYLCV Pressure

Best Varieties

Immokalee: HA 2075
(Hazera), 5-50257, VI-
GO774, and VT-60780
(Zeraim Gerdera).

Immokales: 2078, 2074
{Inbar) and 2075 (Ofri)
(Hazera) Roma: Shanty
(Hazera).

Immaokalee: Tyoress
(Seminis) & 3074 (lnbar)
(Hazera ). Roma: 5080
(Sakata)

Immokalee: Tyoress &
SVR200 (Seminis ).

Imim okal ee: Security 28
(Harris Moran) & Charger
(Sakata).

Homestead: SVR 200
(Seminis) Estero: SVR
(Seminis), Tygress (Semi-
ris,) Grafting EHN 8323/
Tyoress (BEHN/Seminis ).

Good Varieties

Immokalee: EHN 745 &
Tygress (Seminis),

Inunckalee: Tygaress
(Seminis)

Immokalee: Security 28
(Harms Morvan), EHMN 745
and 764, 2091 & 3075

Immokales: BHN 765,
2845 (Harris Moran).

Imim okal ee: Katana (Takii )
Tyaress and SVR 200
(Seminis .

Homestead: Tycoon
(Hazera ) Estero: KFT 9773
(Symgental.

(Ofr) (Hazera), and 5443
(Sakata),

variety, FL-47. We know that TYLCV can be
managed with resistant varieties; however the
lack of consistent fruit quality is a major factor
holding back adoption of TYCLV-R varieties by
the Florida tomato industry,
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Tracking disease and insect pests using Smartphone
technology: a new approach for regional (and local)
pest management
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Introduction

In early 2007, a meeting of growers, industry
representatives, extension agents, and Univer-
sity of Florida faculty was convened to discuss
research ideas that would lead to a better un-
derstanding and management of Tomato yellow
leaf curl virus (TYLCV). Aproject was initiated to
characterize regional patterns of whitefly den-
sity and virus incidence in southwest Florida
tomate production. In 2008, we recelved fund-
ing through the Specialty Crop Research [nitia-
tive (SCRI) to support this effort and, in addi-
tion, provided funds that allowed us to develop
a decision support system designed to optimize
decisions regarding the management of white-
flies and TYLCV. For more information on the
project, follow the link to the SCRI Home Page
(www.nifa.usdagov/fo/specialtycropresearchi-
nitiative.cfm) and click on the ‘Abstracts of
Funded Projects’ (#2008-04850).

The Problemn

For the past four growing seasons, cooperating
growers provided us with their scouting reports
of whitefly and TYLCV occurrence. The data cb-
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tained from the reports covered approximately
24,000 acres of tomato and vegetable produc-
tion.

The data were used to track and identify re-
gional hot spots with the idea that more inten-
sive scouting could be applied to these areas to
identify environmental, geographical and/or
management practices that may be linked to
TYLCV epidemics as well as to identify alternate
hosts that may exist in neighboring fallow fields,
hedge rows, or unmanaged fields and forests.
The data showed that the severity of TYLCV
closely followed the increase in mean whitefly
density, aswell as the average age of the fields in
production. Mest importantly, the data showed
a strong correlation between both disease and
insect pressure of neighboring fields, including
2™ and 3™ order neighbors (i.e, your neighbor's
nelghbor and their neighbors!). In terms of dis-
tance, the data showed thata “hot field” can af-
fect fields within a 1.5 mile radius. Moreover,
spatial analysis of the surveyed region showed
the existence of hot spots for both whitetlies
and virus. But, the whiteflies and vinis were not

necessarily associated with each other or with a
single grower or farm. Aprominent hotspot was
associated with the central growing area, which
is typical given the concentration of production.
Smaller hot spots were located around the edges
or perimeters of farms and would be good areas
to concentrate future surveys of the plant popu-
lation.

Workirg Towards a Solution

The spatial analysis of the TYLCV epidemics
argues for a greater regional effort in manag-
ing whiteflies and TYLCWV To this end, we hired
ZedX Inc, (www.zedxinecom) to develop the
technology portion of our so-called decision
support system. This decision support system
encompasses a web-based and mobile technol-
ogy platform (WMTFE). Users of the WMTP
will use their mobile device (Le., smartphone)
to collect and uploadGPS-labeled scouting data
(insect, disease, and production information) to
a central server where it is processed and then
delivered as real-time reports and manage-
ment recommendations to growers and/or their
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