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TOMATO PRODUCTION

C Tomato Solanum lycopersicuin) is the second most important
vegetable crop.

C Total world production 152.9 million ton
with a value $74.1 billion (FAOSTAT Database, 2009).

C Total U.S.A. production 14.1 million ton
with a value $10.86 billion (USDA, 2010).

C Florida contributed 13.8% of that production in 2010, all in fres
market tomatoes, $622, 251 and $520,205 million in 2009 and
2010, respectively (USDA 2010)



Whitefly Damage

Mirect damage through feeding %
_eaf and fruit spotting 4
Plant debilitation
rregular ripening
Growth of sooty molds

ATransmission of viruses
TYLCV
ToMoV
é. et c



Whitefly control

U Whitefly control is based on pesticide applications.

U Pesticides can be harmful to the environment, and
exterminate beneficial insects.

U The whitefly has been difficult to control with insecticid

because lieds anavipositsmainly on theabaxial leaf surfaces and it has
developed resistance to most insecticides

U Whitefly resistance has been reported in tomato wild
speciesS. pennelliy S.habrochaitesand S.
pimpinellifolium



Problems of breeding tomatoes for
resistance to whitefly

A Breeding efforts have been hampered by:
1- Polygenic inheritance
2- Linkage drag
3- Limited resistance screening information

4- Limited information on markers linked to
guantitative trait loci(QTL) for SPWF resistance from

LAL1777



Trichomes

Solanum genudas eight trichomes types, whi
vary by length, presence or absence of glands
the apical extremity

Mechanisms of resistance:
1- Physical defensanterfere with whitefly
feeding andviposition

2- Biochemical defensdzased on glandular
trichomeg(acyl sugar, methyl ketones,
sesquiterpeneande € ?)




Molecular markers linked to
whitefly resistance

A Some QTLs have already been reported for whitefly
resistance its. habrochaiteg glabratumaccession
CGN.1561 Maliepaardet al.,1995) an®&. pennellii
(Mutschler et al., 1996; Lawson et al., 198uthet
al.,1999).

A LaterMomtazet al. (2010) identified four QTL
assoclated with SPWF resistance derived from
Solanum habrochaite&sccession LA1777
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Fig. 3. QTL associated with low sweetpotato whitefly egg deposition from an F, population derived from susceptible tomato lines crossed with S. kabrochaites
accession LA1777. Four regions with LOD scores >3 were considered significant and are indicated with a solid line. A fifth region on chromosome 8§ was
associated with type IV trichomes, but not egg deposition in the selective genotyping analysis, and is indicated by the hatched line. The distances between markers
are from Fulton et al., (2000).




Research Objectives:
Resistance from LA1777

1- Validate previously identified QTLs
2- Investigate alternative higihroughput bioassay
3- Further investigate the role of trichome types

4- ldentification of chemical compounds associa
with SPWF resistance



Tomato populations used to study SPWF resistance in Florida

S. lycopersicunx LA 1777
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Procedure

2400 plants

Genotyped using four QTL

200 plants

At various combinations of Phenotypedising nechoice i e - <
4 QTL assay

\

No combinations of the 4 QTL uniformly
resistance




2-Investigate alternative high-throughput
bioassay

Why?
V Markers did not work

V Problems of nachoice bioassay:
I Labor intensive
i Difficult with large plant populations




Bioassay Procedul

2400 A Choice test counting
plants number of WF per leaf

F.BC,F, A Growth chamber

\

/
A 250 plants R (&)

SUONIERIRN A250 pl ant s
A Repeated choice test 2x

&
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A Greenhouse

No-choice A Classified the tomato line

test
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Screening result
A 2400 plants

l Choice test 1x

500 plants

Choice test 2x

NO-choice test 2x



Relationship between choice and no-
choice bioassays
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Number of adult whitefly Number of adult whitefly

Regression (B between adult whitefly number in the-nboice test and adult mortality
and egg number in the choice test on thé&eadf node of EBC,F, generation derived
from susceptible tomato x LA1777, Spring 2011



Choice and no-choice bioassay

Choice test Plants no.
WMOto5 132

# 6 to 10 107
# 11 to 16 127
# 17 to 39 60
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Completely Highly Moderate Low Suscepti
100% 70% - 90% 40%-60% 10%-30% 0%

Adult mortality

Segregation for resistance based on adult mortality in the no-choice bioassy
for groups differing in whitefly numbers from the choice bioassay. Spring
2011



YNumber per 50x microscope field.

TypelV noYy
None
1- 19
20- 59
60- 119
120 199
0200

3- Further investigate the role tsichometypes
associated with SPWF resistance

Type VI no.
None
1-19

20-40
4171 80

811 120
0121




Shapeof typeVI

8059 LA1777

Spherical

8059 | LA1777



Relationship between type IV trichomes
and SPWF resistance
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Type IVtrichomes Type IVtrichomes

Regression (B of adult mortality and egg number with typettithomedensity on the
leaf node of EBC,F, plants derived from susceptible tomato x LA173pring 2011



Relationship between type |V trichome
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and SPWF resistance

Trichome IV  Plants (no.)

52
75
105
63
49
83

B\

Complete High Moderate Susceptible
100% 70-90% 40-60% 10-30% 0%

Adult mortality %



Correlation coefficients between
trichome densities and SPWF
resistance variables

Choice bioassay No-choice bioassay

: Number of adult :
Trichome whitefly Adult mortality Number of eggs

Type IV 0.44" 0.86°f 0.89"

Type VI lobed 0.03® 0.08* 0.00%®

Type VI intermediate 0.19 0.011s 0.00™

Type VI spherical 0.34 0.77 0.79

y* #* indicate significanceatP O 0 . 0 60.04,medpedively;
NS = not significant.



Relationship between SPWEF resistance and
shape of type Virichomes
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Distribution of type IV and spherical shape
of type VI trichomes In resistant plants

Trichomes
Line Spherical shape of type VI
Complete resistance lines
WFB-341
WFB-204
WFB-437
WFB-540
WFB-441
WFB-146
WFB-47
High resistance lines
WFB-340
WFB-196
WFB-432
WFB-135
WFB-542
WFB-448
WFB-76
WFB-169
WFB-283
WFB-281
WFB-319
WFB-423
WFB-93
WFB-544
WFB-48
WFB-446
WFB-530
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4- ldentificaton of chemical compounds
assoclated with SPWF resistance from LA1777

Plant material;

Susceptible parent (Fla. 8059), resistant parent LA1777 and 50
tomato lines of;BC,F, classified from complete resistance to
susceptible by n@hoice test .

L eaf extraction:

Methylene chloride
Solid-phase micro extraction (SPME







