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FEE : & 0% 4 vt % o & A6 A7 5B AP Al 702 SR L B F bk R M A TT969F,-19-1-1-3 2 & A& [ T4078F,-3-3-3 4 UK, 454
AFREHIEARALETNEI —RDERRR S SBA, FA TI969F,-19-1-1-3 & KA & 7] 5] 3t 69 & 2 i3 % 36 & A NEMO-
TAMMI(F,) 5 Em sk 2 TO179 X5 B R ¥, 2548 9 REMEFE MR, LA T4078F,-3-3-3 £ A 47 23]
W3 TYLCVD H 36 & A F i 2 (F,) 5otk 248 TO178 2 X B R P, 2454 8 REA AT MR, ZHAF 2011 Fi@
WL B EFREMNERER AL, BEAIHH T2 HRESE FF SRR RmEEREL, ZEREV HH 702 &Rk
B, FH,FZ SRR ENG T RERFEER Rt E R ERE T RER ECXDERHDRBEMNM, FHFFTE
73.83 t/hm’,

KEE B 702, B Wt m A R o T AR AT

Breeding of a New Tomato Variety Zhefen 702 with High Resistance to
Tomato Yellow Leaf Curl Virus

WANG Rong-qing, YE Qing-jing,ZHOU Guo-zhi, RUAN Mei-ying,
YAO Zhu-ping, YANG Yue-jian
(' Institute of Vegetables , Zhejiang Academy of Agricultural Sciences ,Hangzhou 310021 )

Abstract; A new tomato cultivar Zhefen 702 with high resistance to yellow curl virus disease was bred by in-
tegrating conventional breeding and molecular marker assistance breeding,using T7969F,-19-1-1-3 and T4078F,-3-
3-3 as female and male parents. The female parent was derived from progenies by crossing of NEMO-TAMMI (F,)
and T9179. The male parent was derived from progenies by crossing of Qirouya (F,) and T9178. NEMO-TAMMI
was the hybrid that derived from Israel with long shelf life. The variety had been approved by non-main crop com-
mittee in Zhejiang province in 2011. Through identifying multiple horticulture characters,we found that Zhefen 702
was an excellent hybrid F, with excellent quality, early-maturing, high yield, and with diseases resistance to TYLCV,
leaf mold , fusarium wilt,and tomato mosaic virus (ToMV). Its average yield could reach 73. 83 t/hm”. The variety
was suitable for multiple areas in our country,where peoples liked eating pink tomato fruits.

Key words: tomato;Zhefen 702 ;leaf mold ;tomato yellow leaf curl virus;variety ;molecular marker;breeding
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By ¥ 32 B R AR X AR EURE AR 45 Lo il TR
B A A BB AR ) S LT TR RE T B Ak BTG
RORTEAEAE . BUIE o B A 15 5 2 9 36 7 o A
5 BE A B 22 5 A AL IR AR

TYLCV HitE & A T AR T LA@S] . a1 So-

0] S, peruvianum[”] .S. chil-

lanum pimpinellifolium"’
ense "™ S. habrochaite' "’ SEEY A bR e BT M A
S S NI S 7 1 N T Rt
H i E & AT 5L R £ A Ty-1  Ty-2  Ty-3 . Ty-
3a. Ty-4 . Ty-5"" I 600 8k LW - % 7 —
RIN 5 FARic o Ty-1.Ty-2, Ty-3 AF % i 4t
TYLCV ) A0 v 3 3 A 2 7= 45 AR T, 45 A
BNV JE DN 2% 58 oo A T B b A A
1H 22 Sy AT 2R il ot R, AR ME W9 A2 3 ) by 20 2R 75 i
ol DX A SR o ) P R T A R T
B AR, 5 E AN e E R AR R L

T 0 3 [ R A 3 i s A AR i
VRIS REE - £ pU R EAR T LR N S R R DS 7
e i A R REAS OBZLR BT T E B A
HA AR, 4G TARCHT B B A ORI ik
PO om0 P T, ST A I A 22 Y
oy 21 RR TR T i b A By 702,201 4 JF 4R 18 AR
77 AR AT N

1 #MP5F*®

L1 EAKIR

FEA T7969F,-19-1-1-3 Z M\ LA (8,51) 5| 34 1% i I
iEF A A NEMO-TAMMI(F,) 5 [ & Hit 55 05 bk
RMEE TO1T9 4585 8 J AT, i 2 9 R bR ik
PR AL, RN B SR R B B A . AL
A T4078F,-3-3-3 Z M\ fif 22 5] #E (9T TYLCVD 3 i
AP AT (F,) 5 H B M2k R AR T9178 2258
e JE A, sk 8 AR BRI A, IR A
PEOL R, B0 F it B Ak it i 2 s 0 9 8 AL T B o
1.2 FEREMRASE

SR T 4 X e e T A R kAT
e N BRI RTaE -
1.3 £FH%ETE

DLW H 202 (W VLA Al Bl Be ik & ) Al 75 e
(EEEIERAFER) AX R, 2010 £/ 2011 4F
FRZE 53 AL W VLI 7 T K R 5% 35 3 A b DX HEAT W
#3702 fh Ab bR g . R T8 A B AL X 4 it 3
ANEE L B/NX 20 m? BRATH A 35 em x 75 em, 7

H b, 8 F v Ay e Al T35 8 R, B 7
RIATORAC TR IR 4 FERAT IO, Al B AR 1 H ) 7
PR Y 4 A e I AT
1.4 IRETE
.41 MHEBEFREMEETE MRS E RN
Cf-943 5 hRiC Al B 0 26 | v 400 42 ol 28 7 M ] 248 72
/MY R Y Cf-9 HEP R E BT CAPS Frid
U A G ) S AR ORI AR TR 2 B
A ik
.42 EMEUHHBEHROAMEE FHiiaEf
ity s 5 A T M S SR R LR D A g 4 b A
TE R B2 E (Ty-3a 731 hr i Hi Bh 0 26 #1042 Je 1k e
BN T 4D %E5E

15 G 1 i R N T S 5 SR I 5 1) A e e
W A AT B T S R A v L O 0 0 O T
skl - 2 (TYLCV) , b [/ 3 R Il i o 35
(PaLCuCNV , Papaya leaf curl China virus) , ¥ [E 3 i
AL Bl i 3 (TYLCCNV, Tomato yellow leaf curl
China virus) , & & 7 il 2 4k il 55 # ( TYLCTHV,
Tomato yellow leaf curl Thailand virus) £ & V5 & #ii i
M5 8 ( ToLCTWV , Tomato leaf curl Taiwan virus) ,
HoAR G 1 ww B 24l W V0K 5 AR W BOR BF R
gk,

A b AL R RE R Ty-3a &K SCAR Frid
S M S. J. Katie %52 13314 851 4, 54T PCR
W HAKF )R TYF5:5'-GGT AGT GGA AAT GAT
GCT GCT C-3',TYR6:5'-GCT CTG CCT ATT GTC
CCA TAT ATA ACC-3', 5l¥ ¥ il A9 TR 4
RAE G Ty-3a §) PCR AR ZR 10 wL, 435
A :DNA #ifg 1 wL,dNTPs 0.2 L (10 mmol/L) ,
EWESI TSI 0.25 wl ( wmol/L) 10 x JZ
MW 1 pl (& 25 mmol/L Mgz+ ), Taq [
0.1 pL(5U/pL), w4k 7.2 pL, Ty3a By PCR
SN AR TE R 94 °C AF P 2 min, 94 °C50 5,53 °CS50 s,
72 C60 5,35 NEFR,72°C ZE 110 min, § 14 7= ¥y 78
4 CAEAE, PCR 72T 1. 2% BRI WHIRZEHLIE 5 V/em
FAFT K 25 min, ] EB 34 {4, Bio-RAD #E i il &
RGN, Ty-3a/ Ty-3a FE N TLALAREY 1 11630 bp
145 S5k, Ty-3a/ ty-3a 5E [H Y B 3 4% 11
630 bpFl 320 bp 2 F4r FM: 550

2 HREDH

2.1 #7702 EE
2007 AEAR Y5 B B AR SEAT 4 A BT, IF XA [
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PR BT A S HEAT IR . 2R3 2 2 4RI A L AR
WA 2 AR [ AR PR PRI 07 2 ) T7969F,-19-1-1-3 x
4078F,-3-3-3 A FKIMM K, 2010 4SEFETTE L Nl
B 702, I T 46 76 Wi VT L L AR TR T b G 54
ey A, R R AF, 2011 4R W vr 4 3k Bk
YEVIIN & & B 25k (i (F) #F B 2011-008 )
2012-2013 4F 2 J 45 JL 4 16 5% 6 £ 3 i A X 30
5, KAME

PR R G RR AR K KSR (e gt AR
20 1, 3mSR A2 R B 5 2 JE )T B A
3ACIFmIRG 2 ~3 M 55 2 ALIF LB 4 ~ 6 o5 ;i 4k
A LRE R, B IR 29.20 vhm?, 7RG
73.83 tv/hm® A BE 4 Rk a0, SRR A
AT S N S 5y O 1 B P SN AR s A W A )
FEEE  E O — B0 R RN A IR 245 g 2
(1 BEER 3 ~4 SREE) o SRR R R B — i, R S
BE— g, B2 SR D 25 Ut 4, P 3 ik B Ak il i
BN AL EE R AR (1) .
2.2 REMKHER

Xt 2010-2011 4F & Fh Le 4238 56 v #i by 702 ik
IF TR AWK 202 B LR HEAT LA, 5 SR W] 3
A dh A8 S JEBR A K RS RS R AR A
ARG Ve S L S =B SO S E N N LR O e
o PEEE 3 A Rl By BOPE Wk 702 Y 46 1 R K
JE WA 202 Rl 2% 2 22 (8], b b R G, A X
RS Gz Ve AT 4 A, 3 A A R 2R S R

R 1 20102011 & R L BRI P HTH 702 REMEREKA

B 1 A 702 mFariE
Fig.1 Character of Zhefen 702

AR BE JBE 10 22 52 A G2 1 3L, Wik 702 2R 52 A Tif
B VR RY 202 A3 TR B e, R S Al R SR BE
JEEIA Tk 202 A 25 = 8], HR SR R A 48
R TR RE R 0 s X BSR R AR T R e
OIT AR L3 A iy B 2 DAy KR TR 2 il B, HC R
REARETENZEFHARITHEL (KD,

Xof 7 ORI T TR0 R R AT T 25 0 A (3R 2))
L5 WU Ry 702 LI i 3 T 202
SFJE R R T kY 202, A 0% e 25 N
L RUIWOR 702 BATRAE B9 207 PR AR 2 53 A4

Table 1 Agronomic characteristics of Zhefen 702 in variety comparative experiment in 2010-2011

i Aol IR K% (d) FEF ) A 3 RS BE (kg/om?®) SREEJE (mm) RALTE (em) R (g)

Variety First harvest days Growth potential Fruit hardness Fruit wall thickness Fruit width Fruit weight
Wik 702 132.3 +0.6b" R 1.2 £0.1b 7.5+0.2b 7.5+0.1b 245.8 £5. la
% e 144.0 =1.0a [ 1.6 £0. la 8.4 +0.2a 8.3 +0a 240.4 +£3. 4a
Wik 202 128.3 +0. 6¢ — B 1.0 +0. 1c 6.6 +0.2c 7.8 £0.2b 216.8 +8.2b

T NE T RERIR 5% B9 W FE KRG TRERR 1% B S OKFE R

" :Small letter and capital letter respectively indicated significant level at 5% and 1% between different varieties. The same as below

F2 2010-2011 £ RFMLBIX G P HTH 702 FE KK HERFER]

Table 2 Yield and disease resistance of Zhefen 702 in variety comparative experiment in 2010-2011

- B S BGRR (%)  WERE(%)  WIBRE(%) 9 17 15 £ Disease index
i
t/hm? t/hm? Commodity Streak of Percentage
Variety (+/hm™) (+/hm™) 7 B
Early yield Total yield fruit rate tomato rate of abnormal fruit TYLCV
Tomato leaf mold
Wikr 702 29.20 £3.72a  73.83 £3.65A 90. 35 +£8. 10a 0.01 £0.02b 7.7 +0.9¢ 0 +0b 0 +£0b
i 25 e 27.38 £4.29b  75.5+1.62A  83.12 +9.12b 0.08 £0. 10a 11.1 +£1.3b 0 £0b 42.20 +£15.98a
Wik 202 28.00+£3.17b  69.63 £+2.94B 87.22 +15.22ab 0.01 £0.01b 20.8 1. 1a 39.67 £17.96a 0 £0b
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an R WOk 702 R SR 3R R e, HL A R R T Ry
202 AHYT, B F AR T R 2, IR A 3 2N T il oF
JE TN A 202, F Wk 702 ELAG BT pT i & o
Tk AR AR ; FHIE] TYLCV FIH- 2505 903 17 5 B0 £ 45 R 3R
W, #oky 702 Xf it Eg i A TYLCV S HAT B i Hitk .
2.3 @RS

2011 4EF = AR I H 20 Z2 FE AR M F A4 7 T i
VB AGE BR 3 rCs (CATT M ) X6 i by 702 S S o TR
HEATAREI . WA R WY Wk 702 R SEY VE
T 6.95 mg/100g, AT BHEY) & 554 4. 70% ,pH
B4 4.26, 1 50k 202 AH [R] 5 AT ¥ SO 70 AT iR o 1R
SR 3. 10% F1 3. 15 ¢/ke, W 8 & T Wik 202,
2.4 HmMERE
241 HFHRIEBEMNER SIWY L REY
(E2),#iks 702 [M B &4 Ty-3a/ty-3a F1 Cf-9/¢f-9
TR YRR A 0 R Ak, RIUTWTB 702 & A Ty-3a
1G9 HrbE R

M:1kb DNA Ladder marker;1:Cf-9 FRric #4558 ;2 : Ty-3a
PRICKTINES SR 53 CF-9 A Ty-3a 43 F4Ric [R] 46 I 45 5
M:1kb DNA Ladder marker,1:The detection result only using Cf-9,
2 :The detection result only using Ty-3a,3 : The detection

result both using Cf-9 and Ty-3a
Hi# 702 Z B Cf-9 # Ty-3a 3 FIRIZRWER
Fig.2 The detection result of Zhefen 702

& 2

using Ty-3a and Cf-9 molecular marker

F3 2010 EMEHM T2 MUELEEER

2.4.2 FUMERI WiBr 702 R T K 5 A
b g AR 7P SR I v ) 3 B A R 1Y BT A iR Ak it
W T3 P (32 2) o O T iE— A5 K I i A 702
AT P, 2011 4F Bk 2= 22 4T I Al B =7 B i 5%
AE BT TS BT R 148 Al B =2 0T 5 e A 90 £ 37 A
Pl Wy B 5 BT X Ry 702 SEAT BUE S E L SR AR
B WA 702 T T i B Al il i e R A 2N
YoM, RYUER A M AR (R 3) .
2011 AF Bk 2= Z2 L W VLR 2 X0 7By 702 4t 9 il
e AL il e B RE T AT E— B R e A 225
TR RUAE 9 35 A5 e P o P A AT BRI T S P (3R 4)
Wi ky 702 X il B AL i R TR S BR O BE W A —
SEPUE, XF b [ 2 B Al il v o R BTk R B
R ik o
x4 HFMI2BFHELBMHFEERS HoENERETE
ATEMERFRER
Table 4 Observation of disease on Zhefen 702 after agro-

inoculation by 5 isolates of begomoviruses

Wik 702 Zhefen 702 £1. % f1 Hongbaoshi

o B Ffi 28
Begomoviruses AR (%) FIERE EWR(%) WHIHEHE
virus varieties Disease Disease Disease Disease
incidence index incidence index
PaLLCuCNV 46.7 14.5 100 100
TYLCV 16.7 4.2 100 100
TYLCCNV 6.7 2.1 100 100
TYLCTHV 33.3 8.3 100 100
ToLCTWV 66.7 16.7 100 100

Table 3 Disease resistance identification of Zhefen702 in autumn,2010

KI5 H Test item 9 1535 # Disease index

Ko 4K 4 Codes and standards

845 Guide line BT 458 Conclusion

FHiERR Tomato leaf mold 22.0 NY/SH042-1999 11 <DI<22 R(#1)

7 Ai £ 9% 8 Tomato mosaic virus 40.7 NY/SH041-1999 30 < DI<50 MR ( i)
K 2595 Fusarium wilt 11.7 NY/SH044-1999 0<DI<I2.5 HR(#40)
& it %Ak i M6 3555 Tomato yellow leaf 2.5 JAH B R Y RN 4 Bemisia tabaci 0 <DIs<5 HR (L)

curv virus disease

infestation inoculation

R : Resistance, MR : Moderate resistance , HR : High resistance

3 it
3.1 mMHEEENEESNE

TEWBY 702 (1935 7 5 #2 AT 20 B Ak

MR RS B 2 A 5 KRR R R RR AU Kk #EAT B
PRI S, FELE T Ty-1.Ty-2.Ty-3 Fil Ty-3a
{OETIR Cp) O D O S0 P NG N ORI =L =) =8
TWHHERE T Ty-3a fERBERE F RN, EFH 4
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SR RN AL A0 G Y )
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TR 2R — A 5 TR A AT A2, i Rk
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1-3 i1 T4078F,-3-3-3, FEEAREFE LR T, MK
AR A TR Y 28 00 F A5 78 R AR, s i A
P PE B BERE, S0 R R 5 vm A e 2R e e Y
PRo AE R IHAR, 2 F B A S i s M
TTiEH

TEPUIA VS B A v R B T T 20 2R A
FAM B 2 Pk, N & E T PR MR
AR SR AR B I, U X S R A 40 4
AT 8Pk R A, S R S
WK 702 BE AT - g ARG 22 L ACAS BT i BT
Ak T 99 B 0 RN 7 AT AR R T TR 702 X 4 R
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333 HFRICHBEMERERMETPHNEHA

AR AP A K R ke b 22 ) L PR Ao
L A1) o AR T ) a2 . A (E N AR DD & s i 1 P
B E R BOR R R B A A R G A X A D
Ty-3a 8@ M FEFF A 6 5 Y AR K Y cLEG-31-
P16(20 M) 1 T1079 (27 M) Z i), %5 15 M 3 [
P, K 3 A Bt M A7 a5 1 SCAR/CAPS Fr i 43 16
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MEC L AT H LA MR RSO R T Ty-3a 4
Fhric, b T A AR BUR A A 55 F b A
e ot B A o 9 0 S 4 e Y 2 0BT A R
702, GG Wik 702 MIER , BRFE NN E R 5 EN

O TR AC A A P ol R 0 R R B R
Oy TARICH IS & B T 4 A A O T AR O, AN
J5 A2 BB E s AE bR e T R b, B 5 O EE AR
IR EA DB R B AL B KR
3.4 M2 BEHFRMEBRR.FEF.SHB
R
Wik 702 S JC FR A RIR R £ 3 il i A, SR
SERT AR R, R B0 A A e i
AHAEM R EE (ToMV) (B K250 o %hh B E 75 #7
YL LZR AT T b 45 R T RR A T R A, e — 2
FPRIRIE B AT B 17 558 4 1 09 25 1R dh A
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