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Abstract

Tomato yellow leaf curl disease is one of the diseases that cause damage to commercial tomato
cultivars in every region of Thailand. The Seedathip3 tomato cultivar was used for introgression of
TYLCV (tomato yellow leaf curl Thailand virus) resistance genes from a wild species, Solanum
habrochaites L06112 accession. Tomato seedlings from the BCg4F, generation were verified by 3
positions of DNA markers for containing a major resistance gene on chromosome 11. The BC4F,
generations were tested for TVLCV resistance at 3 locations with different viral isolations. The locations
included; TYLCTHV-[NP] at TVRC Kasetsart University, Nakhon Pathom province, TYLCTHV-[CM] at
East- West Seed Company Suphanburi province, and TYLCTHV-[NK] at Syngenta Company Khon
Kaen province. Different inoculation methods were used at each of the three locations. Symptom
observations were recorded every week for 7 weeks. The viral concentrations were checked at 7
weeks post- inoculation. The resistance line, S. habrochaites showed complete resistance at 3
locations with the highest disease score at 0.3 and ELISA readings with presence lower than the cut-
off value, while Seedathip3 showed susceptibility at all 3 locations with disease scoring of 2.48-3.06.
The F, generation of Seedathip3 and S. habrochaites showed disease scores in the range of 0.73-
1.5. The BC4F,results showed susceptibility with disease scores higher than F, generation at all
locations. This is the result of only the Ty-2 selection on chromosome 11. S. habrochaites has another
gene that affects the mechanism of TYLCV resistance. The commercial tomato cultivars require

resistant gene combinations to improve the level of TYLCTHYV resistance.

Keywords: tomato yellow leaf curl Thailand virus (TYLCTHV); Ty-2 gene; breeding for disease

resistance
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Primer T0302
TGO0302F: 5'- TGG CTC ATC CTG AAG
CTG ATAGCG C -3
TGO0302R: 5'- AGT GTA CAT CCT TGC
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TG105AF: 5'- CTT CAG AAT TCC TGT
TTT AGT CAG TTG AAC C -3
TG105AR: 5'- ATG TCACAT TTG TTG
CTT GGA CCA TCC -3'
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Figure 1 The symptom observations responded to TYLCTHV-[NP] isolate at TVRC research field,

Kasetsart University, Kamphaeng Saen Campus, Nakhon Pathom were rated every week for 7

weeks. Symptoms were scored using a rating scale from 0-4 according to their severity (a). The viral

concentrations were measured at 7" week post inoculation viral concentration above a threshold (Dot

line) were considering infected with TYLCV (b).
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Figure 2 The symptom observations responded to TYLCTHV-[CM] isolate at the East-West Seed

Company’s greenhouse, Suphanburi were rated every week for 7 weeks. Symptoms were scored using

a rating scale from 0-4 according to their severity (a). The viral concentrations were measured at 7"

week post inoculation viral concentration above a threshold (Dot line) were considering infected with

TYLCV (b).

3102013822
010221389

01010381100

—H=Seedathipd

3102038204

8210201381

——0102238399

—02238112
#10

M

—=01022-381120

B

‘ AL

1w

. kabrochaites

rwal B v swn sl WAl

1.40
o 1.20 —
? 1.00 —
§ 080 - ————— I —
< 0.60 - e
2 0.40 = e
0 020 NS SR B R R
0.00
m L nm o T 9 MO N O Q ¥ 9 9 9
s 2 S @ b O 4 ST & g 2 2
= o -] I ! W = H =+ N & = ©
g £ S S h % T Y b & 8 B
s 8 ! ! o M 0 X M o oo
o Q9 NI 3 > 1 3 4 =
5 & o« 9 g g Yo
R S I BT B
< 4 4 o o @ 9 o o
w 0 O 4 4 O O d o

ines

Figure 3 The symptom observations responded to TYLCTHV-[NK] isolate at research field, Syngenta

Company Co.Ltd., Khon Kaen were rated every week for 7 weeks. Symptoms were scored using a

rating scale from 0-4 according to their severity (a). The viral concentrations were measured at 7"

week post inoculation viral concentration above a threshold (Dot line) were considering infected with

TYLCV (b)
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pv vesicatoria (Xcv) (Figure 4)
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Figure 4 The mix symptoms of tomato yellow
leaf curl disease caused by TYLCV and the
bacterial leaf spot caused by Xanthomonas
campestris pv vesicatoria in field trial at of

Syngenta Company.
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Table 1 The symptom observations at 7 weeks post inoculation were grouped using Kruskal Wallis

test and multiple comparison of treatments program for grouping the resistant levels (a) TYLCTHV-

[NP] at the Tropical Vegetable Research Center, Kasetsart University, Kamphaeng Saen Campus,

Nakhon Pathom (b) TYLCTHV-[CM] at East West Seed Company, Suphanburi province (c)

TYLCTHV-[NK] at Syngenta Company, Khon Kaen province.

TYLCTHV-[NP]

TYLCTHV-[CM]

TYLCTHV-[NK]

Gen. Lines Score | Gen. Lines Score | Gen. Lines Score
BC4F BC¢F | B10-2-2- BCsF | B10-2-2-
B10-2-2-13-8-23 | 3.312 2.80° 3.53?
) ) 38-11-2 ) 13-8-23
P1 BC,F 2.68° | BC,F | B10-2-2-
Seedathip3 3.11%° B10 3.20%
) b ) 13-8-9
BCsF | B10-2-2-38-11- .. | BCsF | B10-2-2- 2.66° | BC,F | B10-2-2- 2.87%
3.06%°
) 40 ) 13-8-23 b ) 38-11-40 c
BCF BC¢F | B10-2-2- 2.62% | P1 2.73%
B10-2-2-38-29-4 | 3.01*° Seedathip3
) ) 13-8-9 b c
BCF 2.95" | BC,F | B10-2-2- 2.54% | BC,F | B10-2-2- 2.67%
B10-2-2-38-11-2
) d ) 38-11-20 b ) 38-29-4 c
BCeF 2.85% | BCsF | B10-2-2- 2.50° | BC;F | B10-2-2- 2.47°°
B10-2-2-13-8-1
) e ) 38-29-9 b ) 13-8-1 d
BC4F | B10-2-2-38-11- P1 2.48° | BC,F | B10-2-2- 2.33%
2.75% Seedathip3
) 20 b ) 38-29-9 d
BC4F BCsF | B10-2-2- 2.40° | BC,F | B10-2-2-
B10-2-2-38-29-9 | 2.74% 2.07%
) ’ 13-8-1 b ) 38-11-2
BC4F BCsF | B10-2-2- 2.39% | BC,F
B10-2-2-13-8-9 2.70° B10 1.93%
) ) 38-11-40 b )
BC,F BC¢F | B10-2-2- BCsF | B10-2-2-
B10 2.13 2.33° 1.60d°
) ) 38-29-4 ) 38-11-20
F, B 116 | F, B 0.80° | F, B 1.47d°
P2 L06112 0.00 | P2 L06112 0.29° | P2 L06112 0.00°
Significanc Significanc
Significance i e b
e e

Significance levels: *< 0.05; **< 0.01; ***< 0.001
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