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Table 1. Genetic resources for heat tolerance in tomato and the proportion of each
differing levels among all germplasm collections in AVRDC breeding program.

i B B s (RS ik B8R B A 5 (%)
it AL 14 5 41 0.6

A B 832 11.5

# A 6,352 87.9

kX 7,225 100
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Table 2. Genetic resources for heat tolerance in tomato and frequency of their utilization

in AVRDC breeding program

CE R sofE f AL PL O EL SRR AT Kk
1849 % (%)

L4841 L22(VCII-3-1-8) 12.9 Philippines
L3958 P1289309 1.1 USA (Texas)
L125 Divisoria 8.9 Philippines
L283 Tamu Chico 7.5 USA (Texas)
L232 Nagcarlan III 7.5 Philippines
L2972 P1289296 7.5 Hungary
L1488 P1203232 5.8 South Africa

L18 VC II-2-5 5.4 Philippines
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Fig. 1. Relative proportion of selectable (HT™ and HT) and nonselectable (HS and I)
classes in the F, and BCF, generations of the cross combination between heat
tolerant line and heat sensitive line

jz BHT x HT
BHT x HS1
2 OHT x HS2
& 20
= s
10
5
0

£ (t/ha)

B2 -2 St R AR 2 Lafer - A2 2538 3 § 9t (HT=rmt£ 80 A (%
% F 5 19.02%) ; HS1=7 a3 A (B % F <3 10%) 5 HS2=7 a3 A (% %
%% 0%)

Fig. 2. Comparative fruit set and yield of F; hybrid progenies derived from crosses among
parents with varying levels of heat tolerance
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Table 4. The characters of heat tolerant tomato inbred lines in AVRDC breeding program.
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& 3 @ TEHE T AR (E )
CL8d Y 5% MHT, MBW ¥ - B
CL9 8 60  MHT, MBW (1975-1980)
CL11d AT 60  MHT, MBW

CL143 AN 35  MHT, MBW l
CL1131 AT 35 HT, BW, ToMV BN
CL5915-93 AN 40  HT, BW, ToMV (1981-1985)
CL5915-206  #:-i& . 7 120  HT, BW, ToMV

CLN363 AN 70  MHT, BW, ToMV, NEM

CLN475 AT 80  MHT, BW, ToMV, NEM ¥z E
CLN657 25 ) 130  HT, BW, ToMV (1986-1990)
CLN698 AT 60  HT, BW, ToMV, NEM

CLN1462 25 ) 150  HT, BW, ToMV \J( 23
CLN1466 AT 120  MHT, BW, ToMV (1991-2002)
CLN2413 25 ) 160  HT, BW, ToMV \|/
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= 2> 8 2L F1(DyLe) #7457 #1(Cohen and Nitzany, 1966; Piloswsky and Cohen 1974;
Kasrawi, 1989) - LA121 = LA373(% L. pimpinelltfolium)ﬁﬁ"@}?a M E d R rE M
F) A1 4] g 4k (Hassan et al., 1984) -

% 4 48 L. peruvianum 0PI 126935 5 % + 3 . H ﬁ}ﬁa MaT HEHAT T e
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virus) » L. chilense & 3 $#L78 £ #H o :Iﬁa% }?a » @ L. peruvianum % ru;},\ % [P‘a% },;q—fr £
B Hadop o LY gl NAfE S VESARERIAI BB A Fuptt o AR
MAr A R ‘5'—\5 B AR R A L ‘£ L plmpmelllfolmm &L
esculentum s % B Ae > HFAF 22 i T & m’frth‘ = AR T o L hirsutum
4 L. hirsutum f. glabaratum ¥ F X B Acld o 1* LR Py K ARE AR AL
esculentum)® * .32 o L. peruvianum {v L. chilense & 4% 3% & (L. esculentum) ¥ 3L
e £ (Hogenboom, 1972, % 6 ; Rick, 1979) - R JE 3248 5 # A2 § fhiv
Moo P RER IR - Afrr - KA RS BN R A &% iTF fv BCF £
o FI B T RS K FHRY W AT 2

# 5.1989~2005 & ;g7 ¢ o ¥ A A S facie - A EAOFHERE 5 #
Table 5. The extension area and major characters of heat tolerant fresh market tomato
hybrids in AVRDC breeding program, 1989~2005

& fh e A AR HEEE Fiapf %4 Fri ! Ry
(tha) (g RV o f#
(°Brix) (ha)
e I Ere 5L - % ;ug 48 130 48 x4  ToMV, BW 4400
Sl MHT
TEL T R < 5% ﬂh$ 56 150 50 ¢  ToMV,BW 5576
Sl MHT
ooa I FES B % i% 45 9 78 ¢ ToMV, F-1 9947
il & F-2, HT
B I R 5 % ﬂL% 75 180 58 &¢  ToMV,BW 4920
Sl MHT
e I g gL <% ik 69 250 565 &4  ToMV, BW 2756
Sl MHT
caliFEt-8% % i% 49 11 6.45 =4  ToMV,F-1 700
il & F-2, HT
TELFELZSE L% ﬂ@ 55 13 6.85 +:¢  ToMV, F-1 84
il & F-2
CELFLey )% ﬂ% 55 13 6.82 ¢  ToMV, F-1 -
! & F-2
#:x:1.ToMV: E T) Azngﬁﬁtﬁﬁ,Bw Fdfms FifEaplal;
F2 : #"m&/ﬂ}% 782
BAER G TR AR B e AR E > p 1989 1 2005 £ R
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6. Hacfap BRAF L 2 el
Table 6. Intra-and interspecific breeding barriers in Lycopersicon

L. esculentum L. pimpinellifolium L. hirsutum L. chilense L. peruvianum

2

L. esculentum + + + UI UI
L. pimpinellifolium + + + EA EA
L. hirsutum +, UI +, UI +, SI, UI ? EA
L. chilense UI UI ? SI EA
L. peruvianum Ul Ul Ul EA SI

i B Hogenboom (1972)
Bzt +=3qc;SI=p 23 Mfr; Ul=H % 2 i EA=2 8 ¥ ; 2=+

¥ 4 f& L. peruvianum 1P 126926 ~ PI 126930 ~ PI 390681 2 LA441 % #’&Jﬁa &
B 22 12 48 (L. esculentum)Fe 1 T = mjrﬁ,fr;‘a =83 Tyl72 ~ Tyl197 ~ Ty198 2 Ty538 >
M oin r‘%;f_éi_miﬁ.}}% M2 d - B> A A F]9rE 4 (Friedmann et el., 1998) - L.
hirsutum {c L. chilense ¥4 TyLCV :Ifiai 85 2 {6 » FHRyp R aIF it B é’i:‘:ﬁf‘aji“x » @
T pldvp+ DNA 07 £ (Zakay et al., 1991) - Michelson % % (1994)& 2 27 4 fd L.
chilense 2 F — éf%ﬁb&ﬁﬁf&% ¥] Ty-1 - Mazyad % < (1982)% % T #& L. hirsutum 2_ 3o
:[fia ME G - $ b kg A Flo B #’@Iﬁa %% 4 Fa( L. hirsutum )Yfa LA 1777 4= LA386
%6 B0 AuERRERYET P BOF, 2 55 5 9027 % Fup & “908” 5 w g o
BBARREL - RSP B AR AR R R Bk o £
Lo L 7 R AT - PR AR Z HE R AT 6 abp Lo
AP AT - AEBS FERRET L E LA B - & FAVI-9(F1-901)
(Vidavsky and Czosnek, 1998) -

By Ry fAiE 8 A A b L cheesmannii LAI401 £ % ‘%Fz‘_#@fﬁﬁ L 7] s
T 3E I L. cheesmanii ~ L. peruvianum fv L. pimpinellifolium % = f8%% 2 & 5 3% 5 % o
Facg LB i =4 i (TyLCV) en4é i (Laterrot, 1990 ~ 1992; Laterrot and Moretti,
1996) » + it = 695 4 BB e - B4 TyLCV  Jubhr oo @ 5 S A 87 5 4
FAFE DR BRIL > FIRE SR A fEATE B fup it A7 3 A& Fl(Kasrawi
and Mansour, 1994) -

1% L. pimpinellifolium ~ L. hirsutum fv L. peruvianum % = ﬁ_#ﬂ}ﬁa FER R I e
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¥ 8 (Special Back)fe < & RFig F %% 0 3ER L. hirsutum *7% #’@Iﬁa A FHEM
(Muniyappa et al., 1991) » @ Hassan ¥ =< 35 2842 > @ L. peruviannum i 2 %]
& IR BT 0 iz Pilowsky S ehdR F SR A TG L W] o (2ipd I A fE b an
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A (L. pimp.)¥ 2 51 BC/Fy e ufs > @ 8 s AL escu)¥ L in BCF BT M w B s

PR PGSR OB A e WD B MR ) -

L7 GARERRIAGARE AL

Table 7. Genetic resources for tomato leaf curl virus resistance and inheritance

785 vl

R AL L
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FrEEzER

L. pimpinellifolium

LAI21, LA1478,
LA1582
LAI21, LA373

- H R MR

B FlenE R

Piloswsky f= Cohen ;
Kasvwi & = 1974

Hassan % =< 1984

L. hirsutum LA386 - ¥R AT Hassan % = 1984
LA386 Fup s - -= #1812 Vidavsky v Czosnek
) 1998
LA1777 it e - $AIEA T Vidavsky fr
Czosnek 1998
LA1777 i s = $ R 4 F Vidavsky fr Czosnek
1998
L. peruvianum PI126935 ~ P1127830 % #4(T #)'E&1: A ¥  Pilowsky = Cohen
% PI127831 1990
PI126926 ~ - IR T Friedmann % = 1998

PI1126930 ~ P1390681

L. chilense

LA1969 » LA1932

- ¥ FU(D-)

Michelson % =< 1994

L. chessmannii

LA1401

- HELA T

Hassan % % 1984 ;
Laterrot 1990, 1992 ;
Laterrot = Moretti
1996
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e B £ Hp R TS A BCRY AT o LAESY & T2H ¥ i
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Voo B L o

2 HH IR
MmA BEMEA)Xx T4 FE(B) 5
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F, A/B EHZEE20% 7
BCF, (AxA/B) 1P % 20 %
(1 :1:1: 1) (tltltztz) (Tltsztz) f; 7 U‘Li% %‘ 50
3
V4 T 2 Fp R AR
BC,F, A x [A(X2)/B] 72
(tititaty * (Tit)Tatp)
BCsF, A x [A(X3)/B] 72
BC,F, A x [A(x4)/B] 72
BCsF, A x [A(X5)/B] 72
BCsF,
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Bl 3 i e E ot e v 2 T R B AR (S T L 8T8 R R R

& 1)
Fig. 3. Diagrammatic sketch of the backcross method as applied to breeding for tomato
leaf curl virus resistance assuming single dominant gene.

(-) Fpp e T 2 PR AR G BB AT 22

b %%ﬁfﬁ—% f}ﬁai“ BfEfBR LD &R T 487 Dr Kallo /3% 1448 L. hirsutum f.
Sp glabratum “B6013™#15 =& e Hy” o & § Ty-2 ¥ 7A Fl o M Fup it & & 570
ST AR RERY A Rl S hE R PR EY cHBY R



hica g I EE R AL L BT AT *

ffrR Rt R hE s ke g A ERI(DC) H g e RS F
FagE* ki > F6 R Sl deT
(1). B2 (DCF)E A 7 I A DC 2 & 300 *t a7 § v E
A pAUR LG E R o T RFUR R T B BB A AR TR E XK
B 15-30 BRGEHL S 1 5-10%) 0 2R is b~ B A e 82 HjcfdF & L DCF v
(2). DCF, & DCF & ey 7 85 44 ¢ #riE 35 15-30 B DCFo& & ke & k%
A5 30 o Il R AW R FRUB I E R R T R R E S R & A
Wehhsesta B SRR S  EHRBELARFAAFER) L AR i Rp
FERLBM 23R % RSB - e ILEF 2 5 DCOF; 75k » DCF; &
DCF,eh32 7 = 2 22 DC\Fo 2 R4l o
(3). DC/Fs& e 744 ¢ p DOF, 2 R 3-5 B 5% » & & #4624
FETHRURER T Fup &k R e B B e grpup i s FELR £
Sk T ARF AR LR AR RIERSF R F5 DOFs AT 0 25
Bk o fite DCFs® f 24tk B AT B UERBLOE L EE AT
PR o
(2) PR A B ESEOELD L& TR TN 12 2)
(1).DC & ~ ez v
FIr G B ERIHP LA B AR AR A& e nE e
I IR AE)R A RREA E 2 0 A AR DC o DCy £ R g 300
o T E B E RS BB G E  upk it B GE a2 BE
Pk eE 3 0 93F 1530 R(GEHR S 5-10%) 0 & Bk g+ & 5 DCF& & -
(2). DC\F, 2 DC\Fy® R er2 7 2 54
%%ﬁﬁDCBﬁﬁ15%%}&»;}&%%30&’“ﬁﬁ%é%%ﬁ%%
i 10 i IS Rk B T wffia Arote BTt E R Bk g
BOASEFAERBL A B30 RAp FHRER  EFRLER ST IR
R e fEF & 5 DCOFs& % 5 % » r gt g (72 R s 7 % E 44 0 44 DCFs
~fEF & 5 DCFs& ko
(3). DC\Fs+ A & s a2 7 2 F 4
(4). BLHDCFs & & £ B30tk o P P REF B E RS podpitie o
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MR R R SR B TR T E R s IR
Fh o BN A E gk PR 2 5 DOFE R Rk R A AR

GRS T L 0 S SRR - RS LA A

- EELE SRR E RS BRADT A FURRALT A (£ 8)

Fipi# * CLN2467DC-259-29-1-0-0 c33 5+ 2 §1 * H 322 CLN2441(CLN2026-
23-5-1-1xCLN1466-65-40-49-0-0) 22 ¥ — ¥ 3 2 CLN2425(CLN1466-65-40-49-0-0x
CLN2117DC;-26-19)3.% 2 & » & 4 g3 2 CLN24673% 522 2 & (DCF))f8.42 300
tho 3 FHIHE R RAURIE AAMEE o Y MEREY AR AT -
BEFEL A DCF,E DCF, % fsesd 5k o T2 R RER L300 w8 53
EERFACGAMBELE RS AT P LGRS RF AR FH > LI AARFE
EH T AR RLFMEE)N EARG IR E RS i fiiE - - 2
g EgEt e Bopf o SR E - X kR ERBAUBE R S &k B
7wt i U FER MR I o R R TER DB L DCFsE Rk 0 B R
FrasaARRnk 2 FRBFBEER L AR ERERLT S HRET
R ARACT

28 FELFE ARG B ERS RS
Table 8. Pedigree for tomato leaf curl virus resistant parental line of Hua-lien ASVEG#18.
S =
3% CLN2026-23-5-1-1 x CLN1466-65-40-49-0-0

/ CLN1466-65-40-49-0-0 x CLN2117DC;-26-19

B CLN2441 x CLN2425
DC,F, CLN2467
V46300 tk 0 7 TOLCV $jps 1/ mt #1146 15
DC,F, CLN2467-259
30 # » {7 ToLCV Fups 1 6 1%
DC,F; CLN2467-259-29
1530 $ 0 17 ToLCV Fups {2/t # 14 3%
DC,F, CLN2467-259-29-1
V4630 $5 0 (7 TOLCV Fups {2 35 /4 7 385%
DC,F; CLN2467-259-29-1-0

Flemfup g/ & A Ed%
DCFs CLN2467-259-29-1-0-0
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Pz pa T ECARRESBE RS BARADT ARA SRS LT F (4 10)
a;;gq—% #~ CLN2463-57-19-11-18-15-19-80-0 132 7 :

%41 * CLN2026A x CLN2131DC,-96-46 2. ¥ 3% [ CLN2439 , ¥ CHT1093 x

CHT1052D ¥ 322 TCHT1149 | #tie 72 e 2 e & TCLN2463 |- féfe iz fEae

£ 300 tk > 3 i7 TOLCV fu i 2 af i 638 o 18 e RERE T JdE > FE

ERNFUR 2 BUAE RS SRk RN T N B A SERERT S

2 ko B BT EARAT ¢

%‘ 10 r‘@ ﬁ;{%&uféifi&k#[ﬁ% Fagyuj\m,f \:‘H’
Table 10. Pedigree for tomato leaf curl virus resistant parental line of Tainan ASVEG#19.

R =1
R (CLN2026A x CLN2131 DC,-96-46)
(CHT1093 x CHT1052D)
i CLN24$4 x CHT1149
DC,F, CLN2463
\l/ F812 300 & » {7 ToLCV #Fuf,iﬁ s w2 OH bR
FHR
DC,F, CLN2463-57
\l/ f818 30 & » {7 ToLCV #Fuf,iﬁ s wECERE 2 OH bR
#FHR
DC,F; CLN2463-57-19
216 54830 $ » 7 ToLCV Fujps #48 2 ¥ $hig 44
DC,F, CLN2%63-57-19-11
54830 $ » 7 ToLCV Fujps #48 2 ¥ $hig 44
DC,F; CLN2%63-57-19-11-18
30tk 0 7 ToLCfo’Iﬁa A e R 2 H K
y FHR
DC,Fs CLN2463-57-19-11-18-15
30tk 0 7 ToLCfo’Iﬁa A e R 2 H K
N\ EH
DC,F; CLN2463 CLLN2463-57-19-11-18-15-19
1304k 0 FHBREH
\'4
DC,F; CLN2463-57-19-11-18-15-19-80
B304k S A BHIVREHEMAE LRI R
\'4 %

N

DC,Fy CLN2463-57-19-11-18-15-19-80-0
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IEAR A ARA S BEFRFEORELD R AT e LA
- AR EF A - B FMTTI57 & @t/ d o % CHTI358 - izt j2 <
AERIE 30 TH R FIREICHBERS ROk L R & o AlET B AR
W ERPAR LB R ATVRGER T UREFEBEEL HR
o FEREL 48 2% HREE04 R > [FEE0.75 2% 0 B Rk fh e T HcE tRiicik
LB KRG TAR oA BRI TR LA24 - £ B BERE 7
F A8tk 34 EA 9 PRI BEAPRIFE O F L E MY L FRAF A

o RHPEARLREZ FIEER > FIREBSAELHE L KFERE S e
é’\:ﬁ q:rihii;ﬂg—f‘f T 32 Fi“% » F Iﬁ_,lﬁ %* {mr'r'fé)z E" ’%—r‘z"fé F ?’E’;E’F ?:g‘

THEI AR E LT HFEIAS TRABEALHE

CLN2026-23-5-1-1

CLN2441
Fy

CLN1466-65-40-49-0-0

CLN2467-259-29-1-0-0

DC,Fe CLN1466-65-40-49-0-0
CLN2425
TE o 18 hu F
?@E%@sn% 1 CLN2117DC;-26-19
F,
L4783-S,-3-1-19-0-SLB-SLB-SLB L4733
S, OP line

Bl 4. i & g ~5ueh ko
Fig. 4. Pedigree of Hualien ASVEG #18.
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CLN2026A
CLN2439
F
CLN2463-35-15-2 1 CLN2131-96-46
5-14-7-29-21-0
DCiFo CHT1093
CHT1149
Sa 198 F,
(CHT1358) . CHT1052D
BL790-240SD,-2-0-SLB-SLB-SLB BL790
Fs Fy

g] 5 f‘ "3 JZIT ’L %;U /J E:H:
Fig. 5. Pedigree of Tainan ASVEG #19.
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}is}ﬁai AR P H BB R  FRAS 221 L chilense#"@fﬁaﬁﬁ&? 23
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Table 11. Summary of reactions of selected entries and resistant sources with some Asian
tomato geminiviruses.

] [T E £ Rt kiR
& 18 R
TLCV- TyLCV- TyLCV- TyLCV- TyLCV-  ToMoV
™ Ban® BD PK TH
Hy, R HR HR HR MS S L. hirsutum India
Avinash F, MS MR S - - - L. hirsutum India
Tyking F, MS S - - S L. chilense Netherland
(LA 1969)
Fiona F, MR S-MR MR S S S L. chilense  Netherland
Ty-52 S S-R R S - S L. chilense  Israel
FLA699 HR R-HR HR S S MS L. chilense  USA
FLA744-9 R R R S S MS L. chilense  USA
FLA478 R - - - - R L. chilense  USA
FLA496 R - - - - R L. chilense  USA
FLAG653 R - - - - R L. chilense  USA
LA1777 R HR HR-R HR HR R L. hirsutum  Israel
VL215 HR HR HR HR R S L. . France
peruvianum
LA1969 HR HR HR HR R R L. chilense  USA
LA1932 HR R-HR - HR R R L. chilense  USA
TK70 (ck) S S S S S S - Taiwan

4 B AVRDC report 1999

30 TLOV-TW @ 54 ) 48 0 TyLCV-Ban’ © ﬁv}i;,;w 8T TyLCV-BD © & 4cdpsd o 48
TyLCV-PK : = fL#73 ‘Ilia-w fé& ; ToMoV : £ f EN
HR: % #UlH (0% ) 3 R FuU2(1-20% ) » MR P FU21-50% ) s MS - P R (S1-T5%R R); S ¢
& (76-100%f )

FAB BTGRP PSRRI BEEZRRB)DP 0 LB 128 SRFREHT S
Lt gdrmap k& k73t 4 12 0 dode T & CLN2114 ~ CLN2116 ~ CLN2131
%2 CLN2123 % w B % 5] % % » 241 Emi;f@mgf_),%z Hyy ¥~ o 975 & 00 & Tp-2
AT A& BEREHE 6070 20 FHE e fRBARE LR
e wEcY B e § R T A e i 3 0 CLN2114 £ ) A
EARLETIMEII AT A LSS ARG A BT ARTREEG S

@ p 2k CLN2460 ~ CLN2467 ~ CLN2468 ~ CLN2469 ~ CLN2498 ~ PT4722
CLN1962BsF; 2 CLN2545 % ~ 4 5| 5 % o 5t 5 4 @ CLN1962B5F7 2 CLN2460
525w d] s CLN2114 2 CLN2131 5 L igw ) » His 4o CLN2467 % 6 B % 7] & %
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2012, LY T S EHBERI R LRk
Table 12. The characters of tomato leaf curl virus resistant promising inbred lines in AVRDC

breeding program.

fa(k) B wi AE HEXE %7 TR dER PR TR

(®) AN (%) AF fRS

(°Brix) (%)
CLN2114 SD 312 60 #[7; 35 172 B2 -
CLN2131 SD 291 50 [ 38 180 -2 -
CLN1962BsF;-A ID 32.4 40 1= 4.2 1.99 DB-1 26
CLN2460 ID 34.0 55 75 4.8 206 Dy-2 20
CLN2467 D 323 60 175 4.8 2.04 D-2 33
CLN2468 D 36.5 70 ¥FEIAS 5.0 220 D-2 5
CLN2469 D 39.9 115 & FlA 4.6 209 DB-2 0
CLN2498 D 45.2 80 £ F 75 3.8 1.26  1y-2 40
PT4722 D 36.9 55 75 4.2 205 D2 50
CLN2545 D 52.9 50 =5 4.5 1.98 1Ty-2 35
#T%CIEE%ASVEG ID 310 250 F# 55 215 - 65

4 B AVRDC report 2002

1. -2 =+ _&:I,iﬁ:’%— N Tp-2 B H A F] o #&Iﬁﬁ%ﬂiﬁ *d WA 48 L hirsutum 7Y = efR
I,;ﬁr-p,f*. H24 s Ty-1 =+ &:{ﬁ% i Ty-1 AMEHATF > R p AL chilense.

2.D Zf;"%» ; SD: Xz s ID: iz

3. ip & kel '%ﬂff’éﬂr *Iﬁ?*lﬁ? ?%ffﬁ?’l‘fﬁl‘%%éffﬁiﬁﬁffﬁgﬁffﬁ?'ﬁ

¥ 5 ) o & 2F AR 12 CLN2545 2 CLN2498 69152.9 % 452 2w s b g » 2 #
EAARS £.20.1 % 399 A B o B % E L CLN2469 115 2% 5 Bt » B4
Ee kAR X R 40~80 2 B2 B o W i3 M F 754 11 CLN2468 175.0 (°Brix)d i o %
@ A58 CLN2469 % % F17; » CLN2498 % £ 7 9; » H4p 5 % 5 #1252 ) o 1 it
&% 0 CLNI962BsF, £ Ty-1 A1 » 358 § B84 48 L hirsutum *75 % g &
o Huth -2 7 SR PR i in g A AR L F Rt E
s i +r;ga4mgs 1201 CLN2468 # CLN2469 % 2 f & & cfusps b b o
(e % 0 22 5%) > 3 =t 5 CLN2460(fess & 20%) ¥ ¢ &% & = & > 12 CLN2460 ~
CLN2467 ~ CLN2468 ~ CLN2469 % PT4722 % 5 i & % # it » @ CLN2114
CLN2131 2 CLN2498 % = & s # 4 »
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(2) TZEFEd w7 SRG IR E RS FOE S vt - R

FE AP R L] R BFESBOREE R G HFAA 1308
2000 # 323 T Az 0 F 2003 EAAud BE RS TER LS S8
FRAHEEPHHLAHFELFECRGFLITERRE P RR - 2L &R &
P fgEd o B 6Y b miifleed d 53640 7306
AR S AT B R T AR A Ak R H Ak RS
Rre HEL 2020 THEFHRFHREZAF FPELE- ~52bimad]
FEAEY B PRt k- B kA @Ak AR T 2 RAH

A% 5 H % & 200-350 2w ﬂﬂ?ﬁﬁm” mhm550+1ﬂ?7:4%~m~
RN YRR S (N S-ogiogfEo % ¢ H 0 H % E 180-250 =

£ 13.2006~2008 & Iy g5 ¥ < ¥ A FF E:}%ﬁ}ﬁs% [}ia g G F e - e Bz
£ iEsig

Table 13. The characters of new released tomato leaf curl virus resistant fresh market hybrids
and cooperative DARES in AVRDC breeding program, 2006~2008.

& HuloBA AR HERE O TRE fup i’ #E BF
(tha) (2) SR S iz WA HEi
(°Brix) (ha)

SRR 4% i 57 120 4.44 -2 ToMV, BW, F-1, 5 fuH

e w3 HT

NEL < 5% ziz 64 200 5.50 5y-2  ToMV, BW, 25 R

- A E w3 F-1, MHT

ST & Lis 55 13.5 6.85 B-2 ToMV, -1, 147 Log

L4 5 &3 F-2, HT

¥R I i % 5% ziz 62 180 4.90 -2 ToMV, BW, 8 ¥ FH

- L5 <3 F-1, F-2, MHT

L E g s 68 13.5 7.18 -2 ToMV, BW, 76 CEH

- +t-5 <3 F-1, F-2, MHT

AR % Xis 65 15 6.40 -2 ToMV, F-1, 20 fAwH

g T A F-2, HT

FMTTI1116 + % 20 72 200 4.50 -2 ToMV, BW, 5 s
| F-1, F-2, MHT

B L2 g B E RS (5 D24 7))
2. ToMV @ fifdvat g4 » & Tm-2° L5, BW & df 45 5 F-1 DX B[ 8 15
F-2 0 3% %o 4825 HT @ abguidas S MHT @ affies 2
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Summary: Heat-tolerant tomato varieties are characterized by their ability
to grow and set fruit under high temperatures, either in highly humid or dry
environments. The inheritance of heat tolerance is a quasi-quantitative trait,
possibly controlled by a few dominant genetic factors that have major effects
on the trait, and an undefined number of minor modifiers. The trait is highly
inheritable, and also shows additive effects. Eight fresh market tomato
hybrids have been derived from the heat-tolerant inbred lines and officially
released in Taiwan during 1989 to 2004. Tomato leaf curl virus (TLCV)
disease is a new type of virus disease. It has caused great losses to tomato
production in the tropical and subtropical regions in the world. A
multidisciplinary team at the Asian Vegetable Research and Development
Center (AVRDC) along with researchers from different countries has worked
on the varietal improvement for heat tolerance and TLCV resistance in
tomato. Two major research strategies were employed, i.e., germplasm
collection and breeding strategies to incorporate genes with the desired traits
into tomato lines. Germplasm collection included identification of TLCV
resistant resources, determination of the inheritance of TLCV resistance, and
identification of TLCV strains (isolates). Results showed that the
TLCV-resistant genes were controlled by a pair of dominant genes, a pair of
genes with incomplete dominance, or 1-5 pairs of recessive genes. The
breeding strategies involves three steps: 1) Development of heat-tolerant and
TLCV -resistant inbred lines: The full backcross breeding methodology was
utilized to introgress TLCV-resistant genes from the wild species resistant
resources into the heat-tolerant inbred lines with resistance to multiple
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diseases; 2) Development of inbred lines with TLCV resistance and fresh
market trait: The double cross hybridization methodology was utilized to
combine a single cross of TLCV resistance and heat tolerance with a single
cross of dark green shoulder fresh market tomato or cherry tomato, along
with pedigree method for progenies selection in every generation for
developing inbred lines; 3) Development of commercial F; hybrid varieties:
TLCV-resistant lines were crossed with heat tolerant fresh market inbred
lines. As a result of these breeding efforts, three large-fruited fresh market
tomato hybrids and two cherry tomato hybrids have been developed and
officially released in Taiwan.

Key words: tomato, heat tolerance, tomato leaf curl virus, resistance,

breeding
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