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ความตานทานตอเชื้อไวรัสใบหงิกเหลืองมะเขือเทศบนยีน Ty-2 ในมะเขือเทศรุน F1 
และ BC1F1 ระหวางสายพันธุปา Solanum habrochaites ‘L06112’ 

และสายพันธุการคาสีดาทิพย3 
Ty-2 resistance to Tomato yellow leaf curl virus in F1 and BC1F1 crosses between 

wild species tomato, Solanum habrochaites ‘L06112’ and a commercial cultivar, 
Seedathip3
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Abstract 

 

          Tomato yellow leaf curl disease is caused by Tomato Yellow Leaf Curl Virus (TYLCV). Disease 

can spread by whiteflies throughout areas where tomatoes are planted commercially. Complete 

genome of 4 isolates of TYLCV from Thailand were sequenced, cloned and named TYLCTHV-[Chiang 

Mai], TYLCTHV-[Nong Khai], TYLCTHV-[Sakhon Nakhon] and TYLCTHV-[2] (found in Nakhon 

Pathom). This study aimed to improve a commercial tomato cultivar, Seedathip3 for TYLCV resistance 

by using Ty-2 gene from wild tomato Solanum habrochaites ‘L06112’ introgression. The results 

showed that 3 markers detecting Ty-2 gene on chromosome 11 were related to a TYLCV-resistant 

trait. The donor parental line showed complete resistance in all isolates while the F1 and BC1F1 cross 

expressed lower level of TYLCV resistance during stepwise selection. This indicated that resistance 

was quantitatively inherited from donor parent and controlled by a concert of multiple genes.  
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Figure 1 Symptom development was evaluated according to the following scale: 0= no visible 

             symptoms (A), 1= Slight yellowing but no curling (B); 2= Some yellowing and minor curling 

             (C); 3= Leaf yellowing, curling and cupping and some reduction in size (D)  and 4= Very 

             severe plant stunting and growth stopping (E)

Primer TG400 

TG400F : 5'- TCC AAA TCC ACC ACC TAT CC -3' 

TG400R : 5'- AGC ATT GCT CCC TGC TAA AG -3'  

 

Primer T0302 

TG0302F : 5'- TGG CTC ATC CTG AAG CTG ATA GCG C -3' 

TG0302R : 5'- AGT GTA CAT CCT TGC CAT TGA CT -3' 

 

Primer TG105A 

TG105AF : 5'- CTT CAG AAT TCC TGT TTT AGT CAG TTG AAC C -3' 

TG105AR : 5'- ATG TCA CAT TTG TTG CTT GGA CCA TCC -3' 

 Ty-2  

 Fulton 

(1995)  

 Polymeres Chain Reaction (PCR) 

 TG400, T0302 TG105A 
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Figure 2  Progress curve of disease severity in S. habrochaites accession ‘L06112’ clone No.1, 

             F1hybrid (line B), BC1F1 (line B10), BC1F1 (line B7) and Seedathip3  to TYLCTHV 4 

             isolates; Nakhon Pathom (A), Chiang Mai (B), Nong Khai (C) and Sakhon Nakhon (D) for   

             10 Week post inoculation.
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Figure 3  Detection of Ty-2 gene using marker TG105A on a 3%agarose gel electrophoresis at 50V 

             for 150 minutes. (Lane 1: DNA Ladders 1 Kb, Lane 2: Seedathip3, Lane 3: S. habrochaites 

             accession ‘L06112’ clone No. 1, Lane4: F1 hybrid (line B), Lane 5: BC1F1 (line B7), Lane 6: 

             BC1F1 (line B10), Lane 7: Reference line H24 and Lane 8: Negative control H2O)

10.0 
 
 
3.0 
2.0 
1.5 
 
1.0 
 
 
0.5 1

 k
b 

P
 (

SD
3

) 

P
 (

L0
6

1
1

2
) 

F 1
 (

B
) 

B
C

1
F 1

 (
B

7
) 

B
C

1
F 1

  (
B

1
0

) 

R
ef

. l
in

e 
(H

2
4

) 

H
2
O

 

Ty-2 : 300 bp  
Ty-2a : 290 bp 

ty-2 : 210 bp  

1 2 3 4 5 6 7 8

เชื้อไวรัสใบหงิกเหลืองมะเขือเทศ



ปท่ี 47 ฉบับท่ี 2 พฤษภาคม-สิงหาคม 2559ว.วิทยาศาสตรเกษตร 197

 

 

Ji et al. (2009) 

  Ty-2 

 F2 

 H9205 

  C2-At1g07960  

C2-At4g32930  

5.5 cM  E959 

 F3  C2-At1g07960 

 cLEN-11-F24 

  4.5  cM  Yang et al. (2014) 

  (Fine mapping) 

 Ty-2  11  S. harbor-
chaites f. glabrotum accession B6013 

  

C2_At1g07960  T0302  

6.5 cM  491 kb 

 S. 
harbrochaites  accession 'L06112' clone no. 1 

 3  

 (Whankaew et al., 2005) 

 (TYLCTHV-[2]) 

  

 (Chomdej et al., 2008) 

 4 

    

    

 

  F1  

 BC1F1 (  B10) 

  

 TYLCTHV-[2]  B7 

 6  

 

  Ty-2 

 3  TG400, T0302  

TG105A 

 F1 (  B)  BC1F1 

 B10   B7 -

 

TG105A  T0302  'L06112' -

 2   F1 (  B) 

 

 Heterozygocity 

 S. 
lycopersicum (Bauchet and Causse, 2012) 

 F1  

BC1F1  

 H24 

 Hanson et al., 2000 

 Ty-2 

 TYLCTHV-[2] 

 (Chomdej et al., 2007; Chomdej et al., 
2012) 

 'L06112'  

 (allele) 

 

 

 

เชื้อไวรัสใบหงิกเหลืองมะเขือเทศ



ปท่ี 47 ฉบับท่ี 2 พฤษภาคม-สิงหาคม 2559 ว.วิทยาศาสตรเกษตร198

 

 

          

  4    

     

 F1  BC1F1 

 Solanum habrochaites ‘L06112’ 

 3   F1 

 BC1F1  B10 

  TY-2 

 11 

 TYLCV  

4   

 

 

 

           

 -

  

 

 

  (AG-

BIO/PERDO-CHE) 

   

 

 

 

 

 

 

 

 

Bauchet, G. and M. Causse. 2012. Genetic 

Diversity in Tomato (Solanum 
lycopersicum) and Its Wild Relatives in 

Genetic Diversity in Plants Edited by 

Prof. Mahmut Caliskan. InTech 

Published. 498 pages. 

Chomdej, O., O. Chatchawankanpanich, W. 

Kositratana and J. Chunwongse. 2007. 

Response of resistant breeding lines of 

tomato germplasm and their progenies 

with Seedathip3 to Tomato Yellow Leaf 
Curl Virus, Thailand isolate (TYLCTHV-

[2]). Songklanakarin J. Sci. Technol. 29: 

1469 – 1477. 

Chomdej, O., S. Whankaew, O. 

Chatchawankanpanich, W. Kositratana 

and J. Chunwongse. 2008. Resistance to 

Tomato Yellow Leaf Curl Virus, 

TYLCTHV-[2] from Solanum habrochaites 
accession 'L06112' in F1 and BC1F1 

generations. Songklanakarin J. Sci. 

Technol. 30: 441 – 446. 

Chomdej, O., U. Pongpayaklers and J. 

Chunwongse. 2012. Resistance to 

Tomato Yellow Leaf Curl Virus-Thailand  

 

 

 

 

 

เชื้อไวรัสใบหงิกเหลืองมะเขือเทศ



ปท่ี 47 ฉบับท่ี 2 พฤษภาคม-สิงหาคม 2559ว.วิทยาศาสตรเกษตร 199

 isolate (TYLCTHV-[2]) and markers loci 

association in BC2F1 population from a 

cross between Seedathip3 and a wild 

tomato, Solanum habrochaites accession 

'L06112' clone no.1. Songklanakarin J. 

Sci. Technol. 34: 31 – 36. 

Cohen, S. and F.E. Nitzany. 1996. 

Transmission and host range of the 

tomato yellow leaf curl virus. 

Phytopathology 56: 1127 – 1131. 

Fulton, T.M., J. Chunwongse and S.D. 

Tanksley, 1995: Microprep protocol for 

extraction DNA from tomato and other 

herbaceous plants. Plant Mol. Biol. 

Report. 13: 207 – 209. 

Hanson, M.P., D. Bernacchi, S. Green, S.D. 

Tanksley, V. Muniyappa, A.S. Padmaja, 

H. Chen, G. Kuo, D. Fang and J. Chen.  

2000. Mapping a wild tomato 

introgression associated with tomato 

yellow leaf curl virus resistance in a 

cultivated tomato line. J. Amer. Soc. 

Hort. Sci. 125: 15 – 20. 

Ji, Y., J.W. Scott and D.J. Schuster. 2009. 

Toward fine mapping of the tomato 
yellow leaf curl virus resistance gene Ty-
2 on chromosome 11 of tomato. 

HortScience 44:614-618. 

Lapidot, M. and M. Friedmann. 2002. Breeding 

for resistance to whitefly-transmitted 

geminiviruses. Ann. Appl. Biol. 140: 109 

– 127. 

Lapidot, M., M. Friedmann, O. Lachman, A. 

Yehezkel, S. Nahon, S. Cohen and M. 

Pilowsky. 1997. Comparison of 

resistance level to tomato yellow leaf 

virus among commercial cultivars and 

breeding lines. Plant Dis. 81: 1425 – 

1428. 

Moriones, E. and J. Navas-Castillo. 2000. 

Tomato yellow leaf curl virus, an 

emerging virus complex causing 

epidermis worldwide. Virus Research 71: 

123 – 134. 

Pico, B., M. Ferriol, M.J. Diez and F. Nuez. 

1999. Developing tomato breeding lines 

resistant to tomato yellow leaf curl virus. 

Plant Breeding 118: 537 – 542. 

Pico, B., M.J. Diez and F. Nuez. 1996. Viral 

diseases causing the greatest economic 

losses to the tomato crop. II. The tomato 

yellow leaf curl virus – a review. Sci. 

Hortic. 67: 151 – 196. 

Sawangjit, S., O. Chatchawankanphanich, P. 

Chiemsombat, T. Attathom, J. Dale and 

S. Attathom. 2005. Molecular 

characterization of tomato-infecting 

begomoviruses in Thailand. Virus 

Research 109: 1 – 8.  

Whankaew, S., S. Dumrongkittikule, S. 

Chanprame and J. Chunwongse. 2005. 

The ovule culture and hybrid testing 

crosses between Lycopersicon 
esculentum with L. hirsutum and L.   

เชื้อไวรัสใบหงิกเหลืองมะเขือเทศ



ปท่ี 47 ฉบับท่ี 2 พฤษภาคม-สิงหาคม 2559 ว.วิทยาศาสตรเกษตร200

 chilense using microsattleite marker of 

interspecific. Agricultural Sci. J. 36: 327 – 

325. (in Thai) 

Yang, X., M. Caro, S.F. Hutton, J.W. Scott, Y. 

Guo, X. Wang, Md H. Rashid, D. Szinay, 

H. de Jong, R.G.F. Visser, Y. Bai and Y. 

Du. 2014. Fine mapping of tomato yellow 

leaf curl virus resistance gene Ty-2 on 

chromosome 11 of tomato. Mol. Breeding 

34: 749 – 760. 

Zakay, Y., N. Navot, M. Zeidan, N. Kedar, H. 

Rabinowich, H. Czosnek and D. Zamir. 

1991. Screening Lycopersicon acces-

sions for resistance to tomato yellow leaf 

curl virus: presence of viral DNA and 

symptom development. Plant Dis. 75: 

279 – 281. 

 

 

 

 

 

เชื้อไวรัสใบหงิกเหลืองมะเขือเทศ


