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5§ E. #4474 F Rht-Blb. Rht-D1b #= Rht8 &4/ 2 AR, RAUEERT AW BEK, HmARST . %
BIEAT B G, T A N AR E AR F 12 €. R A STS A= SSR ARITAEM] 257 )y £ A 7R F Rht-Blb.
Rht-D1b #= Rht8 A A 695 A H L. 2R AW, 257 Akt , Rht8 A B -7 % & & (106 A~ a=4t, 41.2% ), Rht-D1b
KZ (88 AAt, 34.2%), Rht-Blb FAK (70 AS&At, 27.2%). kb, ottt 4 RE XA 69847 LR E AL,
Ao#mMERRF, £+ Rht-D1b+Rht8(25 A~ At,9.7%) > Rht-B1b+Rht8(24 A~4%.9.3%) > Rht-Blb+Rht-D1b(9 /A&
##.3.5%) > Rht-B1b+Rht-D1b+Rht8(5 A~&uAt,1.9%). bk 2R A Z AR F AP BB E A IRAL T ER G AEZ
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Detection of dwarf genes in 257 wheat variety resources using molecular markers

WANG Yu-yel’z, ZHANG Hai-pingl, LAI De-el, ZHAO Qiu-xial, CHANG Chengl, MA Chuan-xi'
(1. Regional Key Laboratory of Wheat Biology and Genetic-breeding of Huanghuai Valley, Key Laboratory of Agronomy Biology of
Anhui Province, School of Agronomy, Anhui Agricultural University, Hefei 230036; 2. Agricultural Science Research Institute,
Anhui Province Huainan Farm , Huainan 232035)

Abstract: Extensive use of Rht-B1b, Rht-D1b and Rht8 dwarf genes can not only enhance wheat lodging re-
sistance, but also increase wheat yield. Clear distribution dwarf genes will provide molecular information in wheat
dwarf breeding. In this article, we detected the distribution of Rht-Bla, Rht-B1b, Rht-D1b and Rht8 gene in 257
wheat varieties using STS and SSR molecular markers. The results showed that the frequency of Rht8 gene (106
wheat varieties, 41.2%) was the highest, Rht-D1b was higher (88 wheat varieties, 34.2%) and Rht-B1b was the
lowest (70 wheat varieties, 27.2%) in 257 wheat resources. The research also showed that part of wheat resources
contained different kinds of dwarfing gene combination, and their distribution frequencies were also different.
Twenty five materials (9.7%) were detected to contain Rht-D1b and Rht8. Twenty four materials (9.3%) were de-
tected to have Rht-B1b and Rht8. Nine materials (3.5%) were detected to carry Rht-D1b and Rht-B1b. Five mate-
rials (1.9%) were detected to contain Rht-B1lb, Rht-D1b and Rht8. The results may provide important information
for wheat lodging resistance breeding and dwarfing breeding.

Key words: wheat; molecular marker; dwarfing gene
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HATTE /NS BBRAE Blrb) 32 N (R BT RE A
%47 Rhtl. Rht2. Rht8 FI Rht9®*, Hih, Rhtl
(Rht-B1b) #1 Rht2 (Rht-D1b) %E & FL7E4& Mk 10
5 (Norin 100 R, REEMEEEUREEN, /%10
BN, IX 2 NMEFF IR S BTN
Yt fk 4B 1 4D ()55 . Rht8 Fl Rht9 FE[EK A
T H AR/ (Akakomugi), A BaPEFER, X IREF IR
SRS SRR, 4 BT 2D AT 7B YO AR i e i
7, Korzun %P1k 55 Rht8 'S# &M P2
SSR #ric, LLEAI R Rht8 FE K 4AAE 575 . Ellis
SEOITE g TR 5t STS FRAC KK Rhtl A1 Rht2 3[4,
Hh RS 6 BE2/MRL 7] LAKY 44 Rht-Blb
(SR TYEATHE I AR, H AR 1 4% 237 bp 1)
Z &M DNA B AU 51906 BF2/WRI A LUE
& Rht-Bla (BF4:7Y, EIAE Rht-Blb) (44K,
HARH A 1 4% 237 bp 251 DNA . ik 2
PORETR /RN S i e R | P A D SERE T K7/ D
DF2/MR2 1] LUK 545 Rht-D1b & FTHE A (5845 )
AERE, B AR A 1 4K E R 254 bp M2 47E DNA
JB; R 51k DF2/WR2 AT LLAS I AN &
Rht-D1b (EfFAER, BI445 Rht-Dla ) Ak, Hix
WA 1 4K 264bp 25N DNA B, ik 2
Xt | IR 65 s 5 A TT LA T AT I6AIE . AR AU O
% STS Fricof v [ 21X 239 /Nl Rht-Blb
A1 Rht-DIb JEATHERIEA TR, 45K W] Rht-Blb
(R A i 24.3%, Rht-Dlb (K43 il 46.9
% . FpraUUF A Bk STS FRid kil 263 4
CIMMYT /N&z i Fh (&) ' Rht-B1b 1 Rht-D1b
I3, S5 R, AERnlr) 263 S afirh, 216
A B Rht-Blb, (R 82.1% ;5 38 ARG
Rht-Blb, (& S 5K 14.4 % 5 & XU FF 5k R &Y
(Rht-Blb+Rht-DIb)[F] il A1 12 4~ AEIX 2 ANMEF
H A 5y (Rht-Bla+Rht-Dla) & 21 A~; #HI7E
CIMMYT #1#H4, Rht-Blb JEPSiZIE =, Rht-Dlb
BG e SR EREEIIR I T 254 43 Bk A2 X /N R
(Z)HEFT A K Rht-Blb, Rht-D1b HI Rht8 (¥ 73Afi .
S5, 78 254 tp M B, &5 Rht-B 1b, Rht-D1b
1 Rht8 FE A IR RL 34T 84, 171 F1 178 fy, R
4 Rht-B 1b, Rht-D1b A1 Rht8 JL K K44 KL il H 15,
36 1 31 43, 245 Rht-B 1b F1 Rht-D1b JEKIA 16 177,
H % Rht-B 1b F1 Rht8 JEX 145 94 11, K% Rht-D1b
F1 Rht8 FL X145 28 13, [ i 5 45 Rht-B 1b, Rht-D1b
I Rht8 FERIA 25 4, [FIANE X 3 ANEF AL
A 9 4, Ui SEER X /NG BBl (R ) 48 K38
SRS AT AN R SRR FF LN o BH A5 TR) A%

AR Xgwm?261 Fricdf 1 22 3277 X 3T 30 4F 163
Uy /N LA AR HEAT Rht8 JEFT R IR %58, I E
AT BT INCASG AR, 25530 A a5
25 42.3% 5 FH S Rht8, (HAS [A) 42 2 [X [ 73 A 4
BN, %G BN FRAE T HEEW IR R,

AHIF TR B R B DL B 6% 748 1 58 TR 4 e it e
LUK EARRS 257 4 /22 b Fh B2 E4T Rht-Bla.
Rht-B1b. Rht-D1b 1 Rht8 JE [l ()23 T4l , B ix
YLLK A3 A A AR A3 7 LA R BR AL & Rl
LA KL
1 #Rl5RE%®
1.1 ks

257 /N SRR RO K 2 N R
FO S WEERRAT, AFEESN G [ S HE) Sl
DA rh ) i 2R A5
1.2 EF4H DNA 2E

K FH SDS-Tris HEAI L /N 2T Fh - rh U
P41 DNAMY, IR AM 3 e FE TG I DNA 3K
PIIELYi
1.3 BEFERNS FHricam
1.3.1 Rht-Bla. Rht-Blb Fa Rht-DIb #44-F 4
HE 5P STS 514 Rht-B1b Al Rht-D1b H4f Ellis 25
RFFAAETRMME . 5195 NH-BF.2/WR1.2 FTH:
I Rht-Bla (Rhtl FERRA SEFAEARD JER, 5140%)
NH-BF.2/MR1 I T4 Rht-B1lb (Rhtl JE P75
AFROFE; 51 )%F DE/MR2 T4 Rht-D1b(Rht2
FEDINT oA ) ], 5IE e A T A
TR SS A IR F 56 e

Rht-Bla ! Rht-B1b 5|#% %1 A«
NH-BE.2: 5-TCTCCTCCCTCCCCACCCCAAC-3'
WR1.2: 5-CCATGGCCATCTCGAGCTGC-3'
MR1: 5-CATCCCCATGGCCATCTCGAGCTA-3'

Rht-D1b ¢ 1t 5 15514 -
DF: 5'-CGCGCAATTATTGGCCAGAGATAG-3'
MR2: 5'-CCCCATGGCCATCTCGAGCTGCTA-3'

Rht-Bla JEK 1) PCR 4 e NAK R Jy: Jsh WY
AR 10 uL, PR DNA 25 50 ng, Tag DNA
EAWEA 075 U, 5IRKEN 0.36 pmol L™,
dNTPs Z9K % 4y 200 pmol- L™, 10xBuffer Jj 1 pL,
TIANK R W 757K 22 10 pL

Rht-Blb JEH 1) PCR § 3 Jle AR R A s b WY
AFAR 10 uL, H:A 4 DNA 4 40 ng, Tag DNA
BAWAN 0.6 U, SIMAIKREHN 0.4 umol- L™, ANTPs
IR JE H 200 pmol' L, 10xBuffer by 1 pL, HIAK
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PIAZ%/K 42 10 pLo

Rht-D1b JE[K PCR 438 s NAK R A s o | WA
A 10 pL, HAHR DNA, 4 50 ng, Tagq DNA
REMEHN 0.6 U, 5IMZIMKES 0.4 umol- L™, dNTPs
W H 200 pmol-L™, 10xBuffer &y 1 pL, I K
KA 10 pLo

Rht-Bla il Rht-B1b f) PCR MW AE 74 . 95
CHAEYE 5 min, 94°CAEYE 1 min, 63°CIiE/K 1 min,
72°CAEA 1 min, 35 MEFA: 72°CAEH 8 min, 4°C
RAF .

Rht-D1b ] PCR KMNAEF A : 95 CHIARME 5
min, 94°CAE1E 30s, 63°CiEK 30s, 72°CHEfH 30 s,
35 MEH, 72°CHEM 8 min, 4°CLRAF

PCR Jz A ] Bio-Rad My Cycler 1.0 PCR {X5¢
B TR 1.5% 0B TR e L kR
132 Rht8 #AF KR &h5 FAriesen  Rht8 1)
SSR B4 Xgwm261 H4lt Korzun™%5 % & 11541,
H E A T AV ARFRA R GR. 5197508
3¢ 5'- TGC TCT TTG GCGAAT ATA TGG-3'
F¥i: 5'- GTT CAAAAC AAA TTA AAA GGC CC-3’

PCR ™14 Jx N ARy 10 uL, H Bk DNA
50 ng, Taq DNA EGHEAN 0.6 U, 5L N
0.4 pmol-L', dNTPs £ ¥k ¥k 200 pmolL’,
10xBuffer 4 1 pL, A KBE %K 10 pl.

PCR R WAEFF Ky 95 CHiAEME 5 min, 94°CAF
P£ 1 min, 55°CiE-K 1 min, 72°CZE{# 1 min, 32
IR, 72°CHEMH 8 min, 4°CLRAT

PCR [ 7 Bio-Rad My Cycler 1.0 PCR X _I-5¢
o PCR 41 WIR I 6.0% ISR A Wt e it
Ji FELGKAST N o
2 HBRE5HH
2.1 Rht-Bla #1 Rht-B1b {i &S #&:

F T4 Rht-Bla 31K (Rhitd JE DA EF A7)
1 Rht-Blb KA (Rhtl FERIFI5EART) 1) 2 %54
() H Ay B BER /NI A 400 bp 2247, 2 X654 H AN
HIL (A 1.

ARG LA IA A SEHOE 1) & Rht-Blb 7Y (1)
NG SRR IME 6 5T Bk 229 W S TE X R (K
1o REE FR, 257 Mkl (R 1), 94 %
Rht-Bla K, 5 36.6%, 1747 34, Roblin. {7
38, il 8. B 64 R %A 9267, Serra. HEH 6172,
BT S8 UL 1); 70 4375 Rht-Blb LA, 7 27.2%,
W/ME 6 5. IR 21, T3 9 5. #409. #445,
MW18. karl. 98108. Bk 228. Bk 229 (LK 1),

IR RIS A AR 93 43, v 36.2%,
T 12, #9023 (WK 1.

M: Trans DNA Mark 1; 1: /ME 6 55 2: JI[f¢ 21; 3:
95 4 143 34; 5:#409; 6:#445; 7:MWI18; 8: T
12; 9:Roblin; 10: 4 9023; 11:karl; 12: ¢35 38; 13: i
8: 14: BN 64 & 15: 44 9267; 16: 98108; 17: Serra;
18: Bk 228; 19: HEHE 6172; 20: &4 58; 21: Bk 229

M: Trans DNA Mark 1; 1: Xiaoyan6 (CK); 2: Chuan-
nong21; 3: Ningmai9; 4: Yumai34; 5: #409; 6: #445;7: MW18;
8: Jining12;9: Roblin; 10: Zheng9023; 11: karl; 12: Wanmai38;
13: Wen 8; 14: Aizao64; 15: Annong9267; 16: 98108; 17:
Serra; 18: Shan228; 19: Handan6172; 20: AK58; 21: Shan229
(CK)

1 #R4##} Rht-Bla FA Rht-Blb % & A6 & i
PCR product patterns of Rht-Bla and Rht-B1b gene
in some wheat varieties

Figure 1

254 bp

M: Trans DNA Mark 1; 1: £1 B03-5672; 2: X9610;
3: 4RFZ 270; 4: WEFZ 0208: 50 JHF 185 6: Ak 04515 7: %
4% 0305-8:8: A 04144-1:9: 24 04144 ;10: 224K 04156;
11: JZ2 22 120 A% 9998; 13: 2 99-7; 14: %83k 01-1;
15: 32 18 5 16: #29908; 17: X3 9694; 18: RhA 181;
19: V54 889; 20: ifEFZ 0308; 21: 7 20
M: Trans DNA Mark 1; 1: ShiB03-5672; 2: X9610;
3:Xumai270; 4: Huaimai0208; 5: Zhoumail8 (CK); 6:
Annong0451; 7: Annong0305-8; 8&: Annong04144-1; 9:
Annong04144 ; 10: Annong04156; 11: Zhoumai22 ; 12:
Caizhi9998; 13: Jun99-7; 14: Lunxuan01-1; 15: Xinmail8;
16: Luo9908; 17: Zhengmai9694; 18: Kenongl81; 19: Xi-
nong889; 20: Huaihe0308; 21: Jimai20 (CK)
2 EH#H4] Rht-Dib EE AN EiE
Figure 2 PCR product pattern of Rht-D1b gene in some wheat
varieties

2.2 Rht-D1b EE &M
FHFK00 Rht-D1b KK 1) 514) DF/MR2 H krp=
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YRR /N 1 4% 254 bp 2247 1F DNA FBLCnid 2).
A RA A OHRIE [ A 18 FIGR A 20 IEXT
W R R, 88 NMEhFR (R) % Rht-D1b 3t
R, 1 34.2%, GIVEZE 0208, FZE 18, 22k 0451,
A 0305-8. A% 04144-1. ‘24 04144, JEF 22,
A% 9998 1% 99-7 Heik 01-1. 3 18, JBH 9694,
Bl 181, V% 0308, B3 20 Z5(HH 2).

M: Trans DNA Mark 1; 1:CP20-3-1-4-2; 24 15; 3:
A 0219; 4:4R7F 8565 5:984121; 6:DH6197; 7:1li4k 785;
8:ifEZ 0226; 9:ifEZ 0209; 10:03G7; 11:£1 B03-5672;
12:X9610; 13:4%% 270; 14:7fE4 0208; 15:1EZ 0360; 16:
Bk 229; 17:%4 0305-8

M: Trans DNA Mark 1; 1: CP20-3-1-4-2; 2: Yannongl5

(CK); 3: Annong0219; 4: Xumai856; 5: 984121; 6: DH6197;
7: Shannong785; 8: Huaimai0226; 9: Huaimai0209; 10: 03G7;

11: ShiB03-5672; 12: X9610; 13: Xumai270; 14: Huai-
mai0208; 15: Huaimai0360; 16: Shan229 (CK); 17: An-
nong0305-8

& 3 #EBHHHHY Rht8 £ FE BN E &
Figure 3 PCR product pattern of Rht8 gene in some wheat

2.3 Rht8 EE &N

FHTH I Rht8 JLK ) Xgwm261 514 B )
H AR BOR/AN 192 bpo ARG DU BH 25756 1)
A 15 Ak 229 A IEXTHE, 0F 257 4 R
(F) HAT PCR MY, 4L W], 106 A~dFl (R
A 2457 Rht8 JE [, 41.2%, WA 15, %
£ 0219, A B03-5672. Bk 229, %A% 0305-8(K 3).
2.4 Rht-Blb. Rht-D1b 0 Rht8 $&EFFEF 4 % i =R

T

SPRIGAT I &5 RIATGE T (R 1), 45k,
Rht-Blb. Rht-D1b Al Rht8 J&FF I A {E 257 ¥y /N5
it AP IR ) AT AR, AR R SR A
) (YA T A ARA A 22 57 o L0 A A3 AR I A -
Rht8 (106 /™ §hFl, 41.2%) >Rht-D1b (88 /i Fl,
342%) > Rht-Blb (70 ANdh AP, 272%) >
Rht-D1b+Rht8(25 /™, 9.7%)>Rht-B1b+Rht8 (24
AP, 9.3%) >Rht-B1b+Rht-D1b(9 /Ml 3.5%)
>Rht-B1b+Rht-D1b+Rht8(5 ANt 1.9%). #—5
GeibR M, 32 MR (R) F 1 Bl Rht-Blb 55T
FEL, 5 12.5%; 49 ANt (R 4% 1 AP Rht-D1b
AT, A7 19.1%; 52 AR CRO AL 1 Rht8
TBRATIEN, 15 20.2%. 58 NSRS 2 RS AL AEFT
BEDL, 0 22.6%; 5 AN 3 AR RN AL,
f7 1.9%; 3 FhRBUEFEE Y AHE A (1) AP 60

varieties
A, 7 23.3%(K 1),
F 1 257 N EGEMFIRETERE MG NSRS T
Table 1 Statistical analysis of dwarfing genes in 257 wheat varieties

il A 4 JEFTHEIN Dwarfing gene ml P44 R SEAT AN Dwarfing gene

Cultivar Rht Rht  Rht  Rhi8 Cultivar Rht ~ Rht  Rht Rht8
JHA 15 Yannongl5 + - + +  /ME93166 Xiaoyan93166 - + - +
2489267 Annong9267 + - + - Y7714 Jiningl4 - - - +
#7234 Yumai34 - - - - Entryl - + - -
T°329*5 Ningmai9 - + + +  Entry2 - + - -
e 7738 Wanmai3 8 + - + - 97001-52-9 - - - +
%8 Wen8 + - + +  97001-58-2 - - - -
%5647 Aizaob4 + - + + #9791 Lian9791 - - - -
557412 Jining12 - + - 433" Shengxuan3 - - - +
[4:354 Shan354 - + + - Y14 - + + -
#9023 Zheng9023 - - + - Y18 - + -
H 464 Bainong64 + - - - E004 - + - +
[:229 Shan229 - + - + E158 - + - -
#409 - + + - 15048 Su048 + - + +
#445 - + - - 1729408 Xinmai9408 + - + +
MW18 - + + - J#366 Zhengmai366 + - + +
Roblin + - + - 15042 Su042 + - + +
karl - + + - CP93-18-1-1-1-5 - + + +
Serra + - + CP93-1-34-2-2 - - + -
[£f£225 Shanyou225 + - + CP93-12-10-1-4 - + - +
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ME6 Xiaoyan6 - T - +  CP20-1-1-14-1 - n T +
Federation + - - - CP20-3-1-4-2 - + + -
Caldwell - - - - CP99-13-6-3-1-1 - + - +
98108 - + - + 4240219 Annong0219 - - + +
Suneca + - + - 1&/856 Xuzhou856 - - + -
Erandu + - - - 984121 - - + -
52801 Yan2801 - - - - DH6197 - + + -
Glenlen - - - - 1l14¢785 Shannong785 + - + -
H#4:4"5 Baichun4 - - + - #0226 Huaimai0226 + - + -
WEZ£20 Huaimai20 - - - - VEZZ0209 Huaimai0209 + - + -
J&716 Zhoumail 6 - - + + 03G7 + - - -
02P67 - - - + 41 B03-5672 ShiB03-5672 - + - +
02P079 - - - +  X9610 - - - -
56172 Handan6172 + - + - FRE270 Xumai270 - + - -
[228 Shan228 - + - + #EZZ0208 Huaimai0208 - + + -
503219 Email9 + - - - k420360 Huaimai0360 + - + -
22 4295240-5 Annong95240-5 - - + - 224k0451 Annong0451 + - + +
44%95083-6-1Annong95083-6-1 - - - + 224¢0305-8 Annong0305-8 + - + +
24¢98203-3 Annong98203-3 - - - + 224%04144-1 Annong04144-1 + - + -
“7°0076 Ning0076 - + - + 424204144 Annong04144 + - + -
5158 AKS8 + - - +  42R04156 Annong04156 + - - -
#00-118 Yang00-118 - - - + JE 422 Zhoumai22 - - + -
J&718 Zhoumail8 - - + + 7549998 Caizhi9998 + - + +
1702321 Yu02321 - - - +  ¥£99-7 Jun99-7 + - + +
#3801 —1 Lunxuan01-1 + - + + 30483 Jin0483 + - - -
18 Xinmail8 + - + +  06WF7-2 i i ) )
19908 Luo9908 + - - - 41 L4021 ShilL4021 - - - -
8329694 Zhengmai9694 + - + + 5 L5206-10 ShiL5206-10 - - - -
742181 Kenongl81 - + + - FA%J¥8%S Shijiazhuang8 - + - -
P54¢889 Xinong889 + - - + % JF15%5 Shijiazhuangls - - - -
WEA%0308 Huaihe0308 + - + - 07CA081 - + + +
f5E 7752 Wanmai52 + - + + 06CA75 + - - -
3151958 Xinyuan958 - - + - 789019 Xin89019 - + - +
{E£4110 Yanzhan4110 + - - + 19944 Xin9944 + - + -
4534 Chun534 + - - + 1143292 Shannong3292 - - - -
V544211 Xinong4211 + - - + 721116016 Taishan6016 + - + -
M %203 Neixiang203 - + - + {0469 Yan0469 + - + -
Bk715 Shan715 - + - +  Bf5348 Denghai5348 - - - -
KZ¥6% Taikong6 + - + +  ZFEAf1718 Fengyoul718 + - + -
B 779817 Xinmaio817 + - + - P51 Xinongl - + - -
#0501 Chun0501 - + - - 75 4¢4 Xinong4 - - - +
#0320 Huaimai0320 - + - - P45 Xinong5 - + - +
H#19023 Xinmail9023 + - - - B97081-1-1-2-1 ) n ) 4
Ji4fi102 Zhouyou102 + - - - B99360-1-2 - + - +
40310 Ning0310 -+ - - 134036 Xu4036 - - - -
JII4¢21 Chuannong21 - + - - %298 Lankao298 - - - +
Nick - + - - 765 Ligao6 - + + +
JI|ZZ42 Chuanmaid2(white) - + - - 2#5% Fanmai5 + - + -
115242 Chuanmai42(red) + - - - JFZ#18 Kaimail8 - - + +
¥ 17 Jinanl7 + - + - 2240426 Annong0426 + - + -
3219 Jimail9 + - + - 2240427 Annong0427 + - + -
F5%20 Jimai20 + - + - 2240805 Annong0805 + - + -
BF#21 Jimai2l + - + - 40807 Annong0807 - - + -
PF#22 Jimai22 + - - + 2240818 Annong0818 + - + -
876 - + - - 22/R0822 Annong0822 + - + -
ENESCO - - - - 2240826 Annong0826 + - - -
FARO - + - - 22420847 Annong0847 + - - +
TupatecoR - + - - 2240837 Annong0837 - + - +
¥ Aimenniu + - + - 40839 Annong0839 - + - -
50785 - + - + 22420840 Annong0840 - + - +
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4:3% 1 Continued table 1

04012 + - - - ‘2420841 Annong0841 - - - +
04020 - + - + %717 Yangmail7 - - - -
05078 + - - - %13 Ningmail3 - - - +
27539 Mianmai39 + - - - %18 Yangmail 8 - - - +
1SHRWYT—8 -+ . - LA-31 + -+
1SHRWYT—24 -+ - - LA-33 + - - -
ISHRWYT—25 - + - - LA-26 - - - +
LA-12 - -+ 4 9987 + - -+
LA-34 - F + VRS Xukel - - - F
LA-40 - - + + 984121 + - - +
LA-11 + - + - {5PH26 Xinyang26 + - - -
LA-46 - - - +  J[4¢825 Henong825 + - - -
LA-23 + - + - 3883 Zhengmai883 - - + +
LA-10 - - + - FE348 Zhongyu34s - - + -
LA-59 - - + - 1331 Zhongyu331 + - - +
LC-17 - -+ 4+ 17362 Zhongyu362 + - -+
LD-7 - + - - JE12299233 Zhoumai99233 + - + -
LD-10 - - - +  Ji£24 Zhoumai24 + - - +
LD-8 - + - + J51 2225 Zhoumai25 + - - -
LD-3 - - - - 2517185 Mianmail85 - - - +
LD-2 - - - 2771403 Mianmail1403 + - +
K 10604 Tail0604 - - - - #}7748 Mianmai48 - - -
Niavt14 - - - - 1701095 Zhongyu01095 - - - +
4:7K9123 Jinhe9123 - + - - 501089 Zhongyu01089 - - - +
#4775 Guinong775 - - +  i01051 Zhongyu01051 - - -+
AR2 - - - - #1059 Yumail0 - - - -
03-885 - + - - Wi 2212 Yumail2 - + - -
ARZ + - - - 114213 Yumail3 - + - -
R146 + - - - ¥ L-28 YuL-28 - + - +
F100-119 Yi00-119 + - + - 10836 Yu0836 - - - -
473 Jinmai73 + - - - {5PBH0913 Xinyang0913 - + - -
JI|Z£42 Chuanmaid2 - + - - {5PH71619 Xinyang71619 - - - -
#1237 Mianmai37 + - - - #5699 Huacheng699 - - - -
2018 Gaoyou2018 + - - - #0706 Zi0706 - - - -
CP01-27-3-1-1 - - - - ¢ 4% 606 Wannong606 - - - -
CP02-63-13-1 + - - - JEFH0901 Lonke0901 - - - -
CP01-39-17-1 - - - +  BEFH8 Aifengzao8 - - - +
CP02-8-5-6-1 - - - + 15853 Su853 - - - +
CP02-9-3-1-1-1 - - - - 21¢3'5 Hongwan3 - - - +
CP01-39-3-2-4 - - - + BE 108585 Wanke08585 - - - +
CP20-39-11-1 - + - - fE B2 72081 Wankenmai0O81 - - - +
CP02-8-5-6-2F1 - - - + %4325 Dangmai2 - - - +
1312 Shimail2 - - - - F*JR185 Ningqing185 - - - +
417718 Shimail8 - + - - #&R98 Huinong98 - - - +
471117 Shiyoul7 - - - - 5E41208 Dinghong208 - - - +
FEIT02-1 Jishi02-1 - + - - 570717 Ning0717 - - - -
L5265 Ji5265 - + - - H 4898 Bainong898 - - - +
K 566 Liangxing66 + - + - AA¥%EPi58 BainongAKSS - - - +
K 299 Liangxing99 + - - - #3716 Yangmail6 - - - +
1112 05-066Shannong05-066 + - + -

e 7 ARRAT TR RRAT RE D] - ARZRTC IR il (R AT 2L [

means not containing the target gene.

Note: “+” means containing the target gene;
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JEFTHEA Rht-B1b. Rht-D1b 11 Rht8 Ay ek, H
RAEIEFE, 5 TAR il BIE R T e F AR &
HIBFER A, Rk, 2 FARicii Bk sk
LA RS 4 O A Bh T N B R
Fio AWFFCRIA STS #rid fl SSR Axic Al T 257
By /NG SRR UE h Rhtl. Rht2. Rht8 B FTE A 53
GO, AT BT N E L R R i FR
~To

KWFFCHTRT I 257 43 /INZ2 S P ge J v JLH5 7
AN P EFFRE R B 414, Horp Rht8 1 Rht-D1b 3
DR 14 43 A A 2 25 v, Rhit-B b 358 PR F 49 A1 45 % LIS
X5 E AN V2T FEA S s AN
FAZbsacoxd o [ = 321X 239 /N SR Rht-Blb £
Rht-DIb JE K HEATR, Rht-Blb AR Jy 24.3%,
Rht-Dlb (A2 K 46.9% . & BH 23V 1k T 2
Xgwm?261 Fric b i B /NZ = XA 30 4F /N2 2k
AR EAT RN SR FT IR (1 %, RIS HEAT RS0 H7
INCAEGAIE, Z5RRW: SaEEEm T, 4423%
(5 Ff 54 Rht8 LK. (HEPHEU% 263 4y
CIMMYT MEHA T, 450K, 16 263 1
CIMMYT #4k}H, Rht-Blb RN, 1 Rht-
Dlb JEPRIAR LG,  H X P 22 5 i) 3= 2 A
R RBFT R AKBEA . Jeah, ARSCERIFTN
) v 485 Hy XU FF 2 D8] (Rht-Blb+Rht-DIb) (1 4 %} 45
A, A 9, R 3.5%. X5 RSN
CIMMYT # BL v Br & 19 X %% #f & W
(Rht-BIb+Rht-DIb) A1 EHR > (S 12 A, by B3
4.5%) X455 B8, MHWFFT IR I &5 51 L b SC
BRZORHRRE R b, BAR & 4 /N 0%
MEREZ, AR TR B R E IR AL
hy B R TA S N2 i R J A Atk ) 4
T LA, % RO FH 8T AR AT e 0 DA R 3R 5 R B AN
[V (R R AT R DR S A 0 A FE L
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