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Fao Al e a‘i%iﬁ:@@i%gg@ﬁ G Tt BIRSER L 5 it E 4
B2 ii®i o

FU* &3 3kl 26 § il o

ETRSE T BpAT ML R K P o a7l vt > ¥
FI* &+ HEEH 4 E 1 (Marker-Assisted Selection, MAS) Hojkr > #& 2 3 Jsc 5 2
beif it AL ¥~ (Hanson ef al., 2016 ; Prabhandakavi ef al., 2021) - Ji& % &~ + &
B PUL A Fl A g 0 A et T B BT g dode kv B R AT A
(Hussain et al., 2025 ; Yang et al., 2025) o ‘57 7 ¥+ > :)I%:i FulbAp b AL F]A & &
w4 Facd R ¢ o B P02 Solanum peruvianum LG & FOE § OFUL T R
(Hussain et al.,2025) B # ¢ fwdz 3 g do3s Eopp M oot A 7o 42 Ty-1/Ty-3
Ty-2 ~ Ty-4 ~ ty-5 %2 Ty-6 (Dhaliwal ef al., 2020) > FEfid T /a4 B I 4 f& 4 ic
v %—#@},%Esﬂ%% MED P2 Ficp LR

W dviig T AT B LEE Ty2 & Ty-1/Ty-3» & 4 sadp 8 @ Fup A 7
1 5g i it (Hanson ef al., 2016 ; Kaushal ef al., 2024) - Ty-2 £ F]k p 3% 4 §
3w Solanum habrochaites > 3% 7x F| % #% — #8 NBS (nucleotide binding site) -LRR
(leucine-rich repeat) ¥—¢ > 5% Ry & fede % 5 &3 M (Shen ef al,
2020) o Ty-1 4= Ty-3 A FIR| K p 32 0% 4 & 3% Solanum chilense » 5 B~ 3 7 42
Ty-1 v Ty-3 5 % I &7 (Jietal,2007) > 6 #3490 Ty-1 & Ty-3 24k &
FlA 2. % A F] (allele) > %75 - #& RNA iz #f 7] RNA X & fi# (RNA-dependent
RNA polymerase) » i%if RNA # 2 (RNA silencing) #5434 ¢+ T,%:)J%fr ek IR o
# ’}@ tRenfr @5 4 (Verlaan et al., 2013) »
TERPN L HAeE R S BE R AR PE L BY L
- W;}é » 1 A &35 P1-16 (Hussain et al., 2025 ; Yang et al., 2014) p]:& Ty-2 A
F1A] 0 2 & F A P6-25 (X X 5 2018 5 Jietal,2007a ; Ji et al., 2007b) ipl:# Ty-
3AFA AFHALT 10 T2 ¥y REFIFEY DNA e FHEs
P1-16 2 P6-25 & {7 % & p=i 4y ¥ & (Polymerase chain reaction, PCR) % 7 /&
1703 % o o 2 P1-16 7R Ty-2 A %131 F % & & s (homozygous susceptible’
S) & %13l ~ F i & iy (homozygous resistant » R) & FI3| A 4~ i 2§ 4 %
% 600 bp (ty-2) % 300 bp (Ty-2) » £ 74 & (heterozygous > H) #% F12| R p¥ &
7 600bp 2 300bp 4 (B 1A) > 12 P6-25 iRl Ty-3 A F13 > o ¥ 2 Flix
F % 5 320bp(ty-3) 0 @ FpE A FRA B 2 T@;%rﬂ’*' Ty-3 % Ty-3a- if
F =% 5 450bp (Ty-3) % 650 bp (Ty-3a) (B 1B) » 3 2 % v 5 A 2 g 1L 4% —
3 (Nevame ef al., 2020 ; Nithyanandam ef al., 2025) o MR 1l BE ERMAEF
A2 A Ty2 2 Ty-3 1 ¢ RRFFS LR HATY (Ty2/Ty-3:S/S)
S CERRRET A REFE Ty2 2 Ty-3 é%%ﬁvﬁsﬁ'h‘ g
&R (Ty2/Ty-3 :H/H) chifhit A4 ~CF P~ % % &7 Jaw & 3 25
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BUoEm 2 FEie 2 F2 Ty3 485 Ty-3~Ty-3a A F45 84~ plp’s
1 B W Ty-3a $uft (Ty-2/Ty-3:S/H): %8 3 8 & ffu & 3% 25
2O Ty-2 #u (Ty-2/Ty-3:H/S) (B 1) -

Bl 1. 124 5 385 P1-16 2 P6-25 A~ WifgRl 11 BEP | ichE £ 5473 (A)Ty-
2 2 (B)Ty-3 ig_‘ﬂ“' o AR EL 110 BE R
CPPCS BRI RP BEl BU B3 B Ry T
22 50~ fhw LT ER 25 U e

Fig.1. Genotyping of 11 domestic cherry tomato commercial cultivars for (A) Ty-2 and
(B) Ty-3 using molecular markers P1-16 and P6-25.
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7] Ty-3 allele
50 4 [ Ty-3aallele
[F7] No Ty-3 allele

Number of varieties
W
o

ty-2/ty-3 Ty-2/ty-3 ty-2 / Ty-3 Ty-2/ Ty-3
(S/S) (RorH/S) (S/RorH) (RorH/RorH)

W2 FP 104 Bo) FicFl RABELLEF G Ty2 & Ty-3 FupA%7 ket
LR (PR EARATII R FFRERRATI S BFRES
F131 > H)

Fig.2. Number of 104 domestic F1 hybrid cherry tomato varieties with different
combinations of Ty-2 or Ty-3 resistance genes. (R, Homozygous resistant

genotype; S, homozygous susceptible genotype; H, heterozygous genotype).
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o IR OT 2 A5 0538 7}@ BN FLRE (% 1) Sxkr o
LR Ty FpA Rl SAep REFERT > FRE R R L n'ﬁ"é‘b IR
Folt o B A A IR R A ’%@ﬁw; Yok 3% 2L
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Table 1. Incidence of tomato leaf curl disease in tomato cultivars with different Ty-2

}~?

’

and Ty-3 genotypes.

= 3 PR
B g amy ex FPIRE T g8
B L H H 48 7 3 21%
538 S H 48 13 0 27%
ER S S 48 9 11 41%

S, homozygous susceptible genotype; H, heterozygous genotype.
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22 2k Ty2 & Ty-3 ARUGicsBrF 27 £hE R B Epe R
";’f .‘Fﬁ ‘]\%‘Il; o
Table 2. Field incidence of tomato leaf curl disease in tomato cultivars with different

Ty-2 and Ty-3 genotypes in Meinong, Kaohsiung.
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R, homozygous resistant genotype; S, homozygous susceptible genotype; H, heterozygous genotype.

16



%% 21t

AR R diend A9 o Nr RERREG ‘2 BHELAF 0 A
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Incidence of Tomato Leaf Curl Disease and Field Evaluation

of Domestic Cherry Tomato Cultivars

Miao-Zhen Luo and San-Tai Wang

Department of Vegetable Crops, Fengshan Tropical Horticultural Experiment Branch,
Taiwan Agricultural Research Institute, Ministry of Agriculture.

ABSTRACT

In recent years, tomato leaf curl disease has caused severe impacts on the tomato
industry, leading to substantial reductions in yield and fruit quality. Breeding tomato
cultivars with resistance genes is considered the most effective and direct control
strategy. In this study, Ty-2 and Ty-3 molecular markers were used to screen 104
domestic F1 hybrid cherry tomato cultivars. The results showed that 84 cultivars (81%)
carried at least one of the resistance genes Ty-2 or Ty-3, indicating that diverse
commercial resistant cultivars are available in Taiwan. However, growers generally lack
cultivation experience and on-farm verification of the actual performance of these
resistant cultivars. Subsequent evaluations were conducted under greenhouse and open-
field conditions. The cultivar ‘Rosada’, which has neither Ty-2 nor Ty-3, exhibited a
higher infection rate and more severe symptoms. In contrast, in open-field trials, most
cultivars with resistance genes showed high resistance, and the overall incidence of
TYLCV was low. These results highlight the potential value of resistant cultivars for

further application and promotion in tomato production.

Key words: Tomato, tomato leaf curl disease, molecular marker, resistant cultivars.
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