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Varietal Improvement of Tomato for Tomato Yellow Leaf

Curl Virus Resistance

Aagdl farus” Ussamns alinzun” uss wildns dnsiug”

Kanlayanee Chaichana”, Prasaripom Srnitarmana” and Maneechat Nikronpun”

Abstract; Improvemeant of tomato for resistance to tomato yellow leaf curl virus (TYLCV) was caried 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. In F, generation showed moderately level of resistance with scores ranging from 1.68 - 3.21.
Segregation of disease resistance was observed among the population. The F, populations (scoring 1 or 2}
showed absorbance ranging from 0.247 - 0.2565 which were not statistically different from H24 and showed
lower virus titer. However, they were significantly different from CT-1,CT-2 and susceptible control.
The absorbance of inbred were 0.3851 1.3825 and 1.5820, respectively. The disease severity and virus titer
in infected plants of I, populations showed positive correlation. From this breeding experiment, 6 lines selected
rom F,CT-1xH-24 and & lines selected from |, CT-2xH-24 showing TYLCV resistance with the score of 1 were

obtained.

Keywords: Tomato, TYLCV

AT AAR TS INEN BTN ARINERTAERS Wuinend el @ el 50200
2t R B - - = v = ' = '
ﬂ'\ﬁ’)‘ﬂ'\ﬂ{]’)“ﬁ‘]ﬁ'ﬂ.m:ﬁﬁwsﬂ AMINEATAAT NPTInededealud . de el 50200
wDepanment of Plant Science and Natural Resources, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
2IDepar*Lrﬂen‘[ of Entemelegy and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
219



MIATLINEAT 25(3): 219-227 (2552)

unAnda: ns1 5 seiugued s maliE e laf@luvidniu@ed (Tomato Yellow Leaf Curl Virus; TYLCY) Thg
T T s AUz sanTuing s R warnisanndlsud i ied 24 Sauvusalefauinivds e

@ s &1

A o ey o e ] & . = e .
fuiufeaulene WugTh 1 uaniugar 2 lnudreveniermenaaaiannuay it sandwich ELISA Tunsmsa
Atadulsn lwlszansgnuasda 2 (F,) wudn WiAwaeszFuauIuusmadsassful N Lnaagszndw 1.56-
3.21 warfladinasnazansfioandaousiuninisaa lugnuan de9l 2 seumziin 1 uas 2 hiEunudelifaiinma
wuiles T AN9eaNALLAIDEsEUIN4 0.247-0.2565 G4 lupnAVNaT Banniudlem 24 wiusnsitanteatis
IS R S VR P R o o £ o o o . 4 4

aealEdA Ty FUAUEEN 1 WuEEn 2 uavufpauan SeiilFunlaFaiinseanunn SA1nsgananueead Aie
0.3851 1.3825 uay 1.5820 MNAFL NFASEAANLTYANS andNWLE TN s ALAINILLNT2987 NN leR
o 4311 @t ﬁl | 1 = Y @ 4311 @t ﬁl

AunfEsnnumelofavine usiuiiea wudt aosstusaesenislsailanduiuimaae v Bunnade lafadinsaany
Tuduie  wantsfne arunsoAndeniudgnuasded 2 Frunaudelofalindninasssedunziuu 1 fail

e

Wuanuasdan 2 10507 band 24 4191 6 a1eniug wasiufgnuandoll 2 969812024 AUt 5 AR

9

o g a =4 o = 4 =
ATAIATY: HELIALA 1']?’&ELU1/T\1T']Lﬁ@’ﬂxﬁ]’ﬂﬂﬂ&“ﬂﬂmﬁ

Uiy ﬂixaw%mwﬁ'@m Aeanpardewaiilasannida

willulefa A nsufulgaiuglidunuselads

Tofaluvinivassaeausd amadnidungu ‘Emﬂ%miﬂ%uﬂ;\iﬁuﬁuuur%\uﬁu (conventional
geminivirus B¢/ 1WA Geminiviridae 4na Begomovirus breeding) WaruTaN13ARUGIAINITH (genetic
ATV EA AL LAY (Bemnisia  tabaci engineering) nnspqaitade st srAng nmwily
(Gennadius) (Czosnek and Laterrot, 1997) TamTla5a %ﬂﬁ@ﬁi’wﬁ\iﬁ'ﬁmmﬁﬂﬁfmiumm“’m ARnAuE

ELLH/ﬁﬂmg’a\iﬂ%’l\iﬁ‘l’mLﬁﬂﬁﬂﬂ@ﬂ?&ﬂﬂﬂiﬁﬁﬂﬂ’liﬂ@uﬂ Frnusialada (aslselw wazAniy, 2544) Aaii 91
4 PR \ o 2 - P P} S o v &
weidawme lepailainunisunssruimsia el vraeamFil asfianmrneineafunis fudaiug
W d‘ W :Il k3 1 =4 L2 1 @ = = =
WRFALLATATNFaL souTassvAlne fas widn wzidew A lEE T uEe lafa lukdnwas e s a
o =y = PP | ar = =y | o o = 1
dmzidnwagnunasmdaeiiflids loalurinwhe we lngAhiaanmuE U ey Allanistgniae
W raneanar 1 i HANAR N LT 8L AAARININWTE FglLHAIMATY (whiteflies-transmitted  inoculation)
grudana 100% Wnesarnzin@adritangludeusn  wavmImaaeUNIRATeReeaT sandwich ELISA 9

WeanTsiadey Bule (Moriones, 2000) AnHULAINIT mwi\ifjw{lﬁﬁuﬁm@@mmﬁ'ﬁmmuﬁi@hmh%ﬂh
anslaplaaviallfinude anslivinmdeuar  vinwdenessdews daldiuaeiuirly
anlufion BvluldZen udedwnlvdagfiawa meadregnusaiduynuse )

ANRIUAZVENE FULATTUNTUL uarmdnmaRs LR

ABN LA Aarar I HALARARAT (BT95904, qﬂn‘a‘tﬂuﬂxfiﬁmi

2544 napctiaulaelofaludnndsseszd smei

waeRT e nstdansailaonesusasn e N9l nrs1Funlpaiug Tne i nannausEidi
Haguens uazn s ldwugfnmulsn (Nakhia ef al, nsamtiuinlsyd® (pedigree  method) FaufiLnIs
1994)ﬁﬁmiﬁ'ﬁﬂi:ﬁw%mwmﬂﬁqm Aa n5ldane HENNAL (backcrossing) T¥WaNIWLE FNUNURBLE
WU U LN (Kasrawi e al,  1988) w24 (H-24) M lusneiugwe Sdudounam 72
Lapidot and Friedmann (2002) nan947 32neidl %ﬂ@ﬁuuimﬂuiﬁﬁuﬁ' 11 HANEEAITNE LN

220



msdfussnugsiumulsalsdluminuiamasisdema

Wi Elal s {dominant gene) (Hanson ef al., 2000) 9
1AFUN12T18NDARIIHE UV TIUNIAINULA 2L 9AATE
Wufiln L. hirsutum f. glabatum accession B6013
(Kalloo and Barerjee, 1990) Tneinand 1 iuateiig el
AR WLEAN 1 (CT1) waxiugin 2 (CT2) Nidauuesa
Isalefalundnmand wazdpanneauduniuisn
o o A o ] o =4
Aot nnstandasceusaniians TneAndangnuas
WAL PO TNF LTS LAz 1 WNaund L
Wil saneiugwalvinnsuaundy 2 pfe Wwad anan
ANHRLENIIRGAIUAT AT LT NN TIgNNAN
antulinandoeadondngnuandod 2 (F)
(il 1) dagneasdadl 2 (F) sndnidenaens
AuvInlsAfce mALANTILgnLaIa fasLuadra 119
warpseasilads lsalna 425 sandwich ELISA
(ps1lselw wazeniy, 2544) Tneitinuzidowpgnuas
dofl 2 410U 10 areiug Usenaudan gnugadod 2
09T 148124 uazgNEaNdan 2 189 GV2aan24
sEFURTILM 1 BENgaz 5 a1 (ine) 1 Feuifauiy
g (H24) Wugul (CT1 uax CT 2) uariudaauas
AUBRBU 20068 (CLN  2026D ) 99UELANSYIAARS
wUuduassnllunden (randomized complete block
design : RCBD) 3 41 7 ax 15 Fingel1q 594 45 fpel
AeATeLg
nstlgniEadaeinaaiians Tnstusdam e
V4 14 @reiug urmnendilulsaFeunndae fuiag
IUIATEY 40 daIRatan HAT L WIZNA1MNTE00a
1um 2 Ha HdagAvaea (peat  moss) n1signide
Tefaluinassnas Aowma uaraiugnaas Tne
. 44 X n oo A -
Pnuasvaaaiassde ladalurdnmanaresuid e
wediass MU uF i A lulsadaasauag e un
2 o = RPN | o = 4 4
Trsunzamandads haluwinasaaeanids
d" & =, 90" dﬁ, 2 1 k% -
wr e ligaiuidesanamuiules Uaseliiganu
TAEN MN TR IR SN AN AU T19 U 48 FaTug
wdsanniivdesasn i nfundusdames e g
neaaL ang 14 Su vdweandn lnelduunann
AuaL 10-15 fadedn Uasaligeiuinasai
8§ dniua anntiAanivanssawnad T azundnfu
=, = @t 9 9 =4 9 &
wazidinda Wusneidundusdswald 3 414

221

=8 = =, 1 9
Avtlsnifiunananguisaaanafialee Tne i anisls
AruULAanEIL 5 s2@ (MWY 2) #4il (Pico et al,
1998}

= Tlslugpaanig
1 = wareINInantes (e lUWRIRAY
ParAntine)
2 = waseanistunane (gau ey

syndnaduluwaaadnies Tudouunans

3 = WARMBINITTHRS (TaUlUlAsENd 1
il waeasan oo

4 WARIAINITIURSINN (01 A
srpdraduluassnn Tusdaunnn ludawsinas

WATZUNT)

mﬂﬁuﬁmLﬁ@ﬂﬁuﬁrﬁmumiﬂ@ﬂL%@Lté’qm
g suiufluanmuilameast Tngang
LHUNITNAABLL UdNANy sl luuAan (randomized
complete block deasign RCBD) 3 %7 ] Ax 10
99819 591 30 Faatnaraaneiug Ussnausas Wi
QrHaaT 2 Vi 2 ngsl A WudRUALEET 2 14 7
1 x 10 24 STEUAZULA 7 (NI 3) WOTsTFUAZILLL 2
VLERNNANEST 2 189 A7 2 x 10 24 SLFLPEILL |
(mwﬁ' 4) UAYTYAUATUUL 2 WUgieT 24 (mwﬁ' 5)
Widued (@11 uaydi 2) wariugmouny (MW 6)

TreFeudeun1sRmealazn 1IRELIR NN IR 3R
nspsaannadelzalafaluninivansana
nziawma el dmmila sandwich ELISA (asilsylw
2544)  TRERNUMNLNNSNAGELULIH
aysnlluudan (randomized complete black design
- RCBD) ﬁmlqwm@mﬁ@ Wi 8 aneniud wianas
wm@m@@mﬂu 2 o Ay 5 Faneag Immm@@ﬂ
@ﬂNﬂN“mV} 2 ¥a2 ngu e wuﬁaﬂmmmw 2789
A 1 x 10T 24 TEALAZULU 1 UaY 2 wuﬁmmamqw 2

RRCATLLY,

VBTV 2 x 18T 24 umummu1 LR 2 WuﬁW’ﬂLLN
LL@»WHﬁﬁQUﬁN mmumaﬂ@ﬂm@mmmmmmm
uda N’]W?Q’ﬁl‘]u@ﬁlﬂiiﬁﬁ_ﬁﬂuLWHUNUNVLﬂ@LWﬁﬂﬂW
=y v E =

VliNiﬁﬁ‘Uﬂ’lﬁ‘ﬂ@u NEBALNAIR 177 IPRPTIAAa LAY

Aflageisnlofaluvinvd asaeds@d s mAfana t

sancwich ELISA 1t ShAnn 58 Anatad 406 1luses



MTANTNHAT 25(3) 219-227 (2552)

Receptar parent (CT1, CT2) X Donor parent {H-24)
Susceptible parent {rr) Resistant parent (RR)
oo, BC, Rr F, hybrid
\ Rr : (D— discard BC,F, - 100 plarts
i Whiteflies-tranzmitted inoculation & ELISA testing
m BC, Rr {selected 5-10 plants t0 BC,)
Rr: O—discard BC,F, - 100 plarts
l Whiteflies-transmitted inoculation & ELISA testing
KR ; LT 43— Rr {zelected plants to selfing}
v®
KR R Rrorr } Whiteflies-transmitted inoculation in F, population & ELISA testing
Mon segregate segregate

RR —— cvalustad in fisld infiection compare with parental line and susceptible variety

Figure 1 Diagram of tomato breeding for tomato vellow leaf curl virus resistance

a} Symptom seventy score 0 = no visible symptoms,
aninoculated plant show similar growth and

development az noninoculated plant.

-

r - v
b} Symptom severty score 1= very slighthy yalowing of

¢} Symptom severity score 2 = some yellowing and

lesflet margins on apical leaf of an inoculsted plart.

r

1L

d} Symptom severty score 3 = awide range of

leaf yellowing.curing and cupping, with some

reduction in size of an noculsted plart. and curling of an inoculated plant.

minor curing of lesflet ends of aninoculsted plant

sturting and yellowing, pronounced leaf cupping

Figure 2 Symptom severity scores O to 4 of tomato yellow leaf curl virus in tomato
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Figure 3 F, CT1xH24 score 1 at 39 days post

inoculation.

Figure 4 F, CT2xH24 score 1 at 39

days post inoculation.

Figure 5 H24 score 1 at 39 days post

inoculation.
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Figure 6 CLN 2026D score 4 at 39 days

post inoculation.
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Table 1 Disease scores on tomato plants in F, populations CT1 CT2 H24 and CLN 2026D by whitefly

-transmitted inoculation.

line

symptom severity” [21 days post inoculation]

CT1xH24-1-12
CT1xH24-1-24
CT1xH24-2-15
CT1xH24-2-20
CT1xH24-3-4
CT2xH24-1-9
CT2xH24-1-12
CT2xH24-2-6
CT2xH24-3-1
F, CT2xH24-3-4
CT1

CT2

H 24

CLN 2026D

M M ha ha M ha ha

M M M M M M m M

ha

-n

M

F-test
LSD
% CV

2.50°
2.13%
2.42°
1.93°
2.23%
2.89'
3.21%"
1.62"
2.28%
1.58°
3.11"
3.11"%
1.09°
3.40"

0.27
2.57

"The means in the same column followed by different letter were significantly differentat P < 0.05 by LSD.
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Table 2 Tomato Yellow Leaf Curl Virus (TYLCV) detection by using sandwich ELISA on tomato plants in

F, populations CT1 CTZ H24 and CLN 2026D.

line

Absorbance at 405 nm 21 days post inoculation

F, CT1xH24 scored 1
F, CT1xH24 scored 2
F, CT2xH24 scored 1
F, CT2xH24 scored 2
CT 1 scored 3

CT 2 scored 4

H24 scored 1

CLN 2026D scored 4
Healthy plant

F-test”

LSD .

% CV

0.2549°
0.2565°
0.2501°
0.2472°
0.3851"
1.3825°
0.2399°
1.5820°
0.2416°
0.1045

7.0981

"The mean in the same column fallowed by different letters were signfficant difference at P < 0.05 by LSD
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