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Varietal improvement of tomato for tomato yellow leaf curl
virus resistance
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ABSTRACT: Improvement of tomato for resistance to tomato yellow leaf curl virus (TYLCV) were carried out by
using a pedigree and backcrossing methods and crossing between resistant parent H-24 with susceptible parents
CT-1 and CT-2. The virus was transmitted by viruliferous whiteflies and virus infection was detected by sandwich
ELISA. F, generation showed moderate resistance with scores ranging from 1.58-3.21. Segregation of disease
resistance was observed among the population. Virus detection of the F, populations (scoring 1 or 2) showed virus
titer which were not statistically different from H24 but were significantly different from CT-1, CT-2 and susceptible
control. The disease severity and virus titer in infected plants of F, populations showed positive correlation. From
this breeding experiment, 6 lines selected from F,CT-1 x H-24 and 5 lines selected from F, CT-2xH-24 showing
TYLCYV resistance which the score of 1 were obtained.

Keywords: Tomato, TYLCV

MPAMNAT AU AUZINERIAN B uvnanenduideslud ideelud 50200

Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200
mearnlaaie AnizinEAsn A aanandedeslvd Feslvad 50200

Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200

* Corresponding author: m.nikorn@chiangmai.ac.th



114
uNUI

1§ luminaesaesuzi@emadnungs
geminivirus @gﬂm\iﬁ geminiviridae  N4& begomo
virus  1NNTaneneanlaelNaRYg (Bemisia tabaci
(gennadius) (Czosnek and Laterrot, 1997) T3m1a%
luvinwaes F19anu aunaedrannnldiu

y - X . )
nadgnuziliema tspgiiatinunisundszunaviall
naluenfouuaziannedau sauadsnalnadiog

% & d' PR 4 o -
WU Snz@emAgnunasRmandime 1y Turin
wiagudMnanganam linananusITe A AA

= A R v X o o
NNYiFe 1yt aila 100% nsewizdnimeidnvinans
Tugingusnaasnisiasoyiinls (Moriones, 2000) AntUy

Snod -
annsaedisalaayialdfinuAe e n1slurknmaes
uazaauludon AaluliFay ludeunuanluasd
YUNALANAIULAZYRNGE FULATIUNTU wazazdn
nasiule aanduvidulazdiae  auavli
HANARAARY (9999904, 2544) N1sAauANTsAlaf
TuMinwaesesNsllamnAN a1l s 1y N3l

N9ANATLANUNAININE NTUgNNTINWALY uaz
nsldiuginuniulen (Nakhla et al, 1994) 38013
de | A 4 o Y ..
sz nBnwsnn? e A neld 1eugumag
VIRFNUNIU (Kasrawi et al., 1988) Lapidot and
Friedmann (2002) Na1991 38n1971dLlse " e wi
o - y 4 avw e
WaanAul sungilesannimeailuley  Ae
nstfudsaiuglsuniusialed Teeldnnsiuls
WUSUULARAN (conventional breeding) wazvzanIsld
WUFIAINTIN (genetic engineering) N19MIIAIUARE
Tsanddsz " ninwiluaniladavitaniaann Ay
luntsdaaaniugauniusdaled  (asdseln
WATAIUY, 2544) Aal N1sAnEnATIHiluaunAnEn
nﬂl o o o & = v Y 1 o
Weatunslfulssiuguz@emalidinuniusie s
luminwaeseziawd lngAniaanAmNNAIUNIY
poaATiANNILgNITRAUNAIYATNT (whiteflies-
transmitted inoculation) WAZATIA ALINNIAATRAILID
sandwich ELISA  Gepnandednasldiugusiiiame
Py ' o a = =
Asnunnusalsalad Tuvdnwassresnzilemnd

WALINEAT 37 1 113-120 (2552).

v

‘ﬁl Y @) o cao Y v -ﬂl %
waldifu tefugiaiulunig Segnu afisumiu
sinll

ABNFANEN

sugaiug Taaldisn un uszudnenisan
TTuinUse3® (pedigree method) $ANALNNTE HAAL
(backcrossing) TEMINRUGHIUNIY A WG H-24
Uilu eugre S8udimau Ty2 deeguu
TasTalandl 11 Sanwaizenumuiunfudy
(dominant gene) (Hanson et al., 2000) aaldsunns
INENOAAMNFNUIUNIANNAaNA "eugi]n
L.hirsutum f. glabatum accession B6013 (Kalloo and
Banerjee, 1990) Tmein widnAy 1esiugusl A viug
CT1 waziug CT2 Miauuesielsnld luvdnmaes
LLmﬁmLﬁ@ﬂmfamﬁﬁumuiiﬂﬁfmﬁ%miﬂqﬂL%@ﬁ?hﬂ
wnawiTg taafmdengny wanizduiagu
FAUNIUITALAZUUL 1 AR W ASBINI9IANTIeY
@avlumaesuazdawanton) Wn undudnld
NURUGUN NS NNAL 2 n¥e flernemendnmniy
NNNT UAIN eRUGUNNNTIgNN X annifu
I useaiendngnu wdad 2 (F) (Figure 1)
g udail 2 (F) anAndanANfuniulse
ﬁfmmmﬁﬁmm@uﬂL%@é’fmumwﬁlmq WATAIIA
3tadalsnlaeldis sandwich ELISA (asdszln
wavAnUy, 2544) Tneninnzigewmegni adafi 2 419
10 "esiug szneusiog gnu udafl 2 104 CT1 X
H24 uazgnu wafl 2 199 CT 2 x H24 2FUAZIAL 1

'3

WU

a

BeNAE b line) EaLiauiURUGHe
(H24) Wugual (CT1 waz CT 2) waziugAILAN (CLN
2026D) TWNUNUNNINAREILLL [N wysadluuden
(randomized complete block design : RCBD) 3 %W"] A

165 fi@EiN9 99N 45 Fiaeeinesie 1eiug

msﬂgmﬁvﬂﬁ’qmmmuﬁmq
UN@BWATY 14 189ug 1wizndnly
19450UANIN S TBUNAITENATEY 40 TEIADNARLNAT



WAUINERAS 37 : 113-120 (2552). 115

Receptor parent {CT1, CT2) X Donor parent {H-24)

Susceptible parent (I Resistant parent (RR)

., BC, Rr F, hybrid
\ Rr : (O discard BC/F, : 100 piants
l Whiteflies-transmitted inoculation & ELISA testing
o BC, Rr {selected 5-10 plants to BCy)
\ Rr :(y—% dscard BC.F, : 100 plants
l Whiteflies-ransmitted inoculation & ELISA testing
RR ® i —2 Rr {selected plants to selfing)
RR RR:Rr:m } Whitefies-transmitted inoculation in ¥, population & ELISA testing
Non s te segregate
RR e @y BlUated in fiekd infection compare with parental line and susceptible variety
Figure 1 Diagram of tomato breeding for tomato yellow leaf curl virus resistance.
a) Symptom severity score 0 = no visible symptoms, an inoculated
plant show similar growth and development as noninoculated plant.
b) Symptom severity score 1= very slightly yellowing c) Symptom severity score 2 = some yellowing and
of leaflet margins on apical leaf of an inoculated plant. minor curling of leaflet ends of an inoculated plant.
d) Symptom severity score 3 = a wide range of leaf e) Symptom severity score 4 = very severe plant stunting
yellowing, curling and cupping, with some reduction and yellowing, pronounced leaf cupping and curling of

in size of an inoculated plant. an inoculated plant.

Figure 2 Symptom severity scores 0 to 4 of tomato yellow leaf curl virus in tomato.
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Figure 3 F2 CT1xH24 score 1 at 39 days post inoculation.

Figure 5 H24 score 1 at 39 days post inoculation.

Figure 6 CLN 2026D score 4 at 39 days post inoculation.
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Table 1 Disease scores on tomato plants in F2 populations CT1 CT2 H24 and CLN 2026D by whitefly - transmitted
inoculation.
line symptom severity” [21 days post inoculation]
F2 CT1xH24-1-12 250 e
F2 CT1xH24-1-24 213 cd
F CT1xH24-2-15 242 e
F2 CT1xH24-2-20 193¢
F2 CT1xH24-3-4 2.23 de
F CT2xH24-1-9 2.89 f
F2 CT2xH24-1-12 3.21 gh
F2 CT2xH24-2-6 162 b
F CT2xH24-3-1 2.28 de
F2 CT2xH24-3-4 158 b
CT 1 3.1 fg
CT2 3.1 fg
H 24 1.09 a
CLN 2026D 340h
F-test *
LSD05 0.27
% CV 2.57

""Mean within the same column followed by different letters were significant different according to LSD (P<0.05).
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Table 2 Tomato Yellow Leaf Curl Virus (TYLCV) detection by using sandwich ELISA on tomato plants in F2 populations

CT1 CT2 H24 and CLN 2026D.

line

Absorbance at 405 nm"” 21 days post inoculation

F2 CT1xH24 scored 1
F2 CT1xH24 scored 2
F2 CT2xH24 scored 1
F2 CT2xH24 scored 2
CT 1 scored 3

CT 2 scored 4

H24 scored 1

CLN 2026D scored 4
Healthy plant

F-test”

LSD

05

% CV

0.2549 a
0.2565 a
0.2501 a
0.2472 a
0.3851 b
1.3825 ¢
0.2399 a
1.5820 d
0.2416 a
0.1045

7.0981

""Mean within the same column followed by different letters were significant different according to LSD (P<0.05).
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