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ABSTRACT: Tomato yellow leaf curl disease caused by Begomovirus of the family Geminiviridae
is serious disease of tomato (Solanum lycopersicum L.) production particularly in sub-tropic and
tropic regions like Thailand. Host resistance is sustainable disease control. The aims of this study
were selected cherry tomato varieties gene resistance to Tomato yellow leaf cure virus (Thai
isolate), high fruit yield and high quality (brix and vitamin C). Nine cherry tomatoes, 1 susceptible
check and 2 resistant checks were used for this study. The Randomized completed block design
(RCBD) with three replications and 10 plants of each were designed. The plants were inoculated
with TYLCTHYV isolate by grafting method for phenotyping and Two SCAR markers were used
for genotyping. The cherry tomato variety, GT-1-2-7, was resistant to the disease and it contained
Ty-3/ty-3 gene. Additionally, the resistant check varieties also showed 73-2/7y-2 and Ty-3/T3-3
genes. The highest yield was found in CHRY, Cindy sweet and Maneetabtim (839.10, 742.00 and
563.30 g/plant, respectively). Maneetabtim, Red lady and Yellow Sweet gave the highest total
soluble solids (11, 10 and 9.74, respectively). The highest vitamin C concentrated was found highest
in GT-1-2-7 and VF-134 varieties with value (3.10 and 2.46 mg/100 g fresh weight, respectively).
Therefore, six tomato varieties including GT1-2-7, CHRY, Red lady, Yellow sweet, Cindy sweet
and Maneetabtim variety should be used as high potential varieties for improving new variety

with high yield, good quality and resistant to TYLCVTH disease.
Keywords: DNA marker, total soluble solid, selection, SCAR marker, virus disease
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nzidewmAiudseniudanalan (Cherry
tomato) L‘ﬂuu”L%mﬂﬁ@muiﬂc’-ﬁwmimmiﬁ
mmmummum \TU AA N "L@Tﬁwu Wen-uAls
i mummsmuﬂuummw@u I (Rein and
Herbers, 2006) Lﬁéuﬂmm@mﬂmhuvLﬁu@meu
B8y @neiug ixﬂzﬂ’quLLri*miﬁTmn’va”\iri'au
LAZUMEINTL LA ) wargduuunisu3lne
(Rickmand et al., 2007) tlaqiiunsuanNzITiame
sudsmiunagniiiyuibesansiaiiandng
Lﬁmmnmwamuu%me‘”\iﬂimuﬁa&mw
ANTUNITTLIATANTIALAZ LAY ‘Emﬁz‘hﬁm
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dnemanlsAlnELLARI1 (Kenyon etal., 2014a)
Imc-ﬁ"\iﬂ@mmmmﬁﬂmwLawwiﬁuﬁﬁﬂmm
”mem”wm?mmmuim mum‘luiva Funaau
nasiufuAen WeRrldude Begomovirus ag
ugasaneuzaInslumaee vireluiwaessnny

Tuse Tudiuvdn wazanfiuumszingy d9ua i
wesifusnsfinaananad uaziiiafaluszesinug
HAATUAAIANNIANTIEA TUNAHALANAY A9AHA
FIONNTANANTDILANRAUATATUNINHANAADY 80
iwlafidusl (Kenyon et al., 2014b) Lazda1uisn
denan liumanldfas (Kiletal., 2015) N13uNg
‘i:mmmemmguummm‘ﬁmLLmnﬁiﬂqﬁuﬁaﬂfgﬁu
tladtmanating MuTtinuayaiugIasNTan At
TP UNAWAT TR TN ARNILANGN
99@0 A lULAE LT PaanauANdLTLE
3LV TRATBIUNAIATNILALTTATD91E
Begomovirus (Kenyon et al., 2014b) fJaqtiny
NNTUNEIZUNATDIUNAINATNIADUE 191N
Lﬁmmﬂ@mwmmﬂmmmwiamm?m@uim
Asdanaliide lhsasanannanunsaia B ey
unsnszanglfaginemniia insmanadaulungjazan
wuansATtleeTuinda L eI A anali
LaseNaRANIAREN AaansREanAnslufiine
RN IN ANAE AR NN RaWm AL T UgR
NaLan (Wilson and Tisdell, 2001) wananinnsl4
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CLN3241H-27 \fluiuginuniunlsauiiay 1gn
naaaulunnuiarendiufen RatAN 2559 09
Wew JunAN 2560 1 ullasnaaesnnizmnalulad
nanuas aniumalulagnszaasindingns
NU1TANANTZIN MIUEUNNINAARS LU AgULIL
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et al., 1975) ﬁﬁmﬂaﬁliéﬁmmﬁLmﬁzﬁmm
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WU AR AETa LAR AN H T T0
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@evganasufunzilamARunagey (stock)
NUHUNINARBILLILGNLABNANYE (RCBD)
Sruu3 8210 b lulsalbeufinsdnediimang
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luseganuduudn 25-50 WefidumRaasfiu
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AN IANNTINALINN 50-100 iafidusiuasiu
(Susceptible) AALUaIANATNNIIR4 (Rai et al.,
2014) LAY AT LN YN AR T LA L
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Minnsmsaaaudu Ty-2 waz Ty-3 (Yang et al.,
2014) aNaAU 1 U AERUIDINZITIBINABE)
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WAlA CTAB method (Doyle and Doyle, 1987)
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chain reaction (PCR) U3u1ss 25 pl Ineusias
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Ufjisenilsznausiae genomic DNA 1 i primer
ANNINDU10 ul ANTP A9 dindy 50 pM Mg
indiu 2.5 UM wae Tag DNA polymerase 1 unit
uaztiuiEnmsgadinadioe dH20 1HiAsw 25 plvin
PCR products A1191 5 pl N1LeNAL1AR9ALEY
Inamaiia electrophoresis A5 % agarose gel
144 0.5X TBE buffer ﬁ’)mﬂ%m gel electrophoresis
(BIO-RAD, DNA SUB CELL Tm waz BIO-RAD,
PROTEIN ® Il Xi CELL) nazualW 100 s (BIO-
RAD Modell 1000/500 power supply) Liluan
1 dT4 tnaaniinndag sthidium bromide (EtBr)
wazthanmnnaliiuasganinlalamauaziiuin
NINAENAS {1 Alpha Imager 3300 system WAz
IﬁﬁuﬁﬂN@mmmmm?\ﬁumﬁﬂﬂﬂg

NANFANE

HAKAR B9ALSENAUNANAR WazLSaans
ARty

HANTUIUNUNLABNAR UL 12 WG ULl
NTAWARNANHUEHA R 3 NaNABNTaMATY
UITNUAANALANAIUIU 8 WUTUATHZIABINA
Ha ey A1uaw 2 g Aeuiinumusialialoda
Tuinuaesnfieuifioy uaznziliamARan A1
1 aneiug Aeuganings Tunguuzidemaiy
Usgmuanualanwudmnaswug Winansue
meﬁiﬂqﬁu@ﬂﬁqﬁﬁﬂﬁﬁﬁméqmmﬁﬁ ANTOUE
HANARAWLIIWUG CHRY, Cindy sweet haz
Maneetubtim WinAngsfige Aa 839.10, 742.00
uaz 563.30 N AL uaziiiwindena
8.7 21.80 AT 3.5 NFW/HA MINAIAL ANHOLE
UIURARBTENLINWUG Yellow sweet AUIUNA
Fiedageiignia 21.75 NA UAZIEIAIANAE CHRY
Red lady Waz Black cherry Sanuauna/iaan
16.59 12.96 UAT 12.25 NA AMNANAL TUIANSA
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TN ALLIATNAMNNE NUAZANENITBINA
WU udenzi@eawmAiusenuaanaidn iy 2
NANAD NENNANANAUI 4 951G Aa Cindy sweet,
Black cherry, Red lady Wag Lyco red WaEN{sNg
I unuiaiun 4 areugAe GT1-2-7 CHRY
Yellow sweet Way Maneetubtim &19FUANSLE
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T1-2-7 uaz Cindy sweet JAaumun L?:famﬁmﬁ@
0.61,0.37,0.33 uAz 0.33 Ha@iuAs ANAAL UAT
ummnuuwmqwuﬁmmmmmmmmm
A8 Maneetubtim, Yellow sweet uae Red lady
Hulefiduimaumanu 11.00, 10.00 uaz 9.74
A9ANLING (Table 1) AMNANAL

ADINWANNIUHENLTY WU VF134, CHRY,

Table 1 Evaluation of yield, fruit traits of 12 tomato varieties in dry season trials at King Mongkut

Institute of Technology, Thailand

Pedigree name Yield Fruit Fruit Fruit Fruit Fruit Brix Vitamin C
(g/plant)  weight number/  width length  thickness (°C) (mg/100g
(9) cluster (cm) (cm) (cm) fresh weight)
GT1-2-7" 396.8°° 12.4° 8.04de  2.50% 4.26° 0.33% 5.99 3.10°
Cindy sweet” 742.0° 21.8° 7.00° 3.28° 3.21° 0.33% 5.87% 1.66°
Black cherry"” 342.1% 12.7¢ 12.25° 2.84¢ 2.77° 0.22% 7.22° 1.13%"
Red lady"” 336.1"" 2.5° 12.96" 1.80' 1.79' 0.18' 9.74° 0.91%
Lyco red"” 4951 6.5% 1142 2.45° 2.28° 0.19' 7.44° 0.54'
CHRY" 839.1° 8.7% 16.59" 2.46° 3.56° 0.37* 6.70% 0.75%
CLN3447A7 1,025.2° 42.9° 717° 4.69° 4.64° 0.49° 5.10° 1.54°
CLN3241H-27%  1,164.7° 53.2° 5.44° 4.84° 4.35° 0.47% 4.05° 1.36™
Yellow sweet” 173.1" 7.3% 21.75° 1.72° 3.26° 0.24¢ 10.00° 1.55°
Maneetabtim” 563.3° 3.5° 11.67% 1.64' 2.47% 0.13' 11.00° 1.26%°
VF-134" 288.9% 51.2° 6.02° 4.21° 5.43° 0.61° 5.55¢ 2.45°
Seedatip4® nt nt nt nt nt nt nt nt
Mean 578.75 20.25 10.94 2.94 3.45 0.32 7.05 1.47
F_test *k * *k * % *k *%k *k *k
(CV) % 17.52 23.07 19.81 7.22 7.37 9.54 8.20 23.02

Mean in each colum followed by different letter indicate significant difference using least significant difference (LSD) at 1%

probability level (**) and 5 % probability level (*)

" Cherry type, 2 Table type (Resistant check) and ¥ Seeda type (Susceptible check)

Auaumuaalsalafaluniniuaasans
Wuglna (TYLCTHV)
nan1snavauassianiaifialsalafaluwin
wiaesanawug ne lunzimamaiulszniuan
HALANAIUIN 9 @neiug Fonduiufeaule
WheuWey 1 Wug uasiuginumnunBauiay 2
Wug HaenatianisAuuananIsnaANgNAIN
szunzinaialan iy 3 ngu Aendud 1
Funuan (HR) AeWug CLN3241H-27 luiig

Frun1udIeuiiauann The World Vegetable
center (AVRDC) UAPNAZHLUNSLN Anlsaludiansg
‘1/1 1944 A8 0.10-0.65 nmm 2 ABAUNIU (R)yw

Tunzi@amaiulszmuaanaldniug lus Aenug
GT1-2-7 ugmsAziLunsialsnludinwi 1-4
A 0.36-1.23 Lilasanuzidamafananasinu
NM999NEUANNNLITA N ANA AN UFUATYN
AnAaNANIzAUANSUnuluLaslgn uay
ﬂ@:aﬁi 3 ARdauuaNIN (HS) A1uIU 8 anilg Ao
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Cindy sweet, Red lady, Lycored, CHRY, Black
cherry, Yellow sweet, Maneetabtim Lag VF-134
Wudmauauessianaialaa s ALNIUULNEILS
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FUnnin 1 IneiAzuunnianialspsaws 2.50 D
4.00 ulhgafuiuRuieauLe/Tauiay
(Ap¥ine) (Table 2) (Usy&s uazNg, 2557)

Table 2 Disease responses of 12 tomato varieties by using artificial screening method with 4 weeks

after inoculation

Pedigree name Source” 1 week 2 weeks 3 weeks 4 weeks Disease
response

GT1-2-7" KKU 0.36° 1.03' 1.21° 1.23° R
Cindy sweet " KKU 2.76™ 2.86° 3.23% 3.36" HS
Red lady"” KKU 2.50° 3.03% 3.30° 4.0° HS
Lycored"” KKU 3.00" 3.40° 3.80° 3.96° HS
CHRY" KKU 2.76™ 4.00° 4.00° 4.00° HS
Black cherry" KKU 1.11¢ 2.47° 3.41% 3.83° HS
Yellow sweet” KKU nt nt nt nt nt
Maneetabtim" KKU 3.01% 3.25™ 3.52° 3.83° HS
VF-134" KKU 3.18° 3.28" 3.52° 3.76° HS
CLN3447A % KKU nt nt nt nt nt
CLN3241H-27 AVRDC 0.10° 0.16° 0.62' 0.65° HR
Seedatip 4% KU 3.30° 3.30" 3.40¢ 3.83° HS
Mean 2.21 2.68 2.97 3.24
Fitest o o o o
CV.% 6.62 6.27 5.00 4.49

Mean in each colum followed by different letter indicate significant difference using least significant difference (LSD) at 1%

probability level (**)

* KKU = Khon Kaen University, KU = Kasetsart University, AVRDC = The World Vegetable Center

nt; not detect

"' Cherry type, 2 Table type (Resistant check) and * Seeda type (Susceptible check)

NMFUAAIDBNABITUAUNUUAZANNTNNUE
AusnsuzAununalsalasaluviniuaas
aawuglng (TYLCTHY)
annnstszifindiusinunusalsalialuvin
WIABIANUIU 4 BURe Ty2, Ty3, Ty3a wax Ty3b
Tneld Marker a1nnzAamLMEL 2 Markers Af
SCAR-P1-16 Az SCAR-P6-25 Marker AMNA1AL
NI SCAR-P1-16 A1:11TDUENAMHNLANFNNIAS
wnnnBuelé 2 1unaAe 300 bp (Ty-2) Laz 600
bp (ty-2) (Table 2) NzilBMANUTH U W FE
Wisl CLN3447A way CLN3241H-27 Wuﬁwuquu
ASuETUA 300 bp U uiadsTuETL
powBunustialsalaialuviiniassanssig ne

(Table 3) asiTluA T 9Bd B unuse
T3ala5alusniuans (Yang etal., 2014) Ty
FruntuselsAfanaNdTuLARAIR e NLULTY
(Dominant gene) z@'qusluu:@famﬂmaﬁuﬁ%'u d
Hae WAL AW TN 600 bp wsagngls
Annalunzidemanug GT-1-2-7 dulainy
Susnunugsannsnfinuntulsalafassnanald
A1M5U SCAR-P6-25 Marker @1:190U8INAINY
uansingaesruandwald 4 aunm Aa 320 bp
(& ty-3), 450 bp (814 Ty-3), 630 bp (B4 Ty-3a)
waL 660 bp (Elu Ty-3b) NARINNITATUUNNLIIN
NADNANNULIARI9BY ABULNARLELLE 450 bp
(8 Ty-3), 630 bp (81 Ty-3a) waz 660 bp
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(4 Ty-3b) (Ji et al., 2007b) BeluAumibenasty
Ty-3 Wulunziliamet 2 aneiug An CLN3241H-27
way GT-1-2-7 ustaelsfimaluing GT-1-2-7
WU AUA 320 bp/450 bp (ﬂu ty-3/Ty-3) (Figure 1)
wsiflagansouansEAuAMNEIusalsalaFa
idesandudinuniu 7y-3 duilaneaudngn
PALANFEE AU 1 @:uﬂnmm‘fuﬁqwudf]
hs@emeidimmuin Bewidien CLN3447A15
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WUTUAIUALEWR WA 630 bp (B Ty-3a) uay
660 bp (U Ty-3b) doulunziliamanugnaaey
B4 7 HunUTUAIUAELeIWIA 320 bp (E1U ty-3)
U A ] = v % a A
nanqme lnugusiuniulsalafaluvdnmaes
AatiuaziuIn luns e mANNEY Ty-3 Wiaunsn
fumusianisifialsalialuilnmaesananug
el (Table 3)

Table 3 Reproducibility of markers and their validation with phenotypic data of TYLCV resistance of

nine cultivars and one of susceptible and two resistant checks

Pedigree name Genotype Phenotype Validation
SCAR_P6-25 SCAR_P1-16 Disease SCAR_P6-25 SCAR_P1-16
response
Ty-3 Ty- Ty- Ty-2 Ty-3 Ty- Ty- Ty-2
3a 3b 3a 3b
GT1-2-7 + - - - R + - - -
KM3-3 - - - - HS + + + +
Black cherry - - - - HS + + + +
Red lady - - - - HS + + + +
Lyco red - - - - S + + + +
CHRY - - - HS + + + +
CLN3447A - + + + nt * * * *
Maneetabtim - - - - S + + + +
Yellow sweet - - - - S * * * *
VF134 - - - HS + + + +
CLN3241H-27 + - - + HR + B B .
SeedaThip 4 - - - S + + + +
Abbreviation of marker (validated + and not validated —), and * no data)
£ & = 3
£ <« 3 r < 3§ g
Q. [} o S — N~ 2 > > o
§e) £ £ o N <~ » B - o
o B 2 £ g & ¥ I3 > g z = @ > o
e £ § 38 5 - z z2 2 5 &8 2§ & @
s 8 @ $ = © p o O g & % 3 5 s
i - 2 (600 bp Y
3 CEhi T
| — el e , : e P1-16(Ty-2)at
,-: r e - ¢ % : chromosome 11
-
.- w R = ¥ ? —
: . - Ty-3b (660 bp) preroes
- | -—
— Fy-SC ... P6-25(Ty-3 Ty-3aand
£ -3 (320b -
— ’g ‘A P) Mg (45Qbp) Ty-3b) at chromosome 6
-

Figure 1 PCR fragments with primers P6-25-F2/P6-25-R5. Lane 1, 100-bp DNA ladder; Lane 2,
control (Water); Lane 4, Susceptible check; Lane 7-8, Resistant checks; Other lands are
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