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Molecular Identification Analysis of Pre-harvest Sprouting
Resistance Traits in 194 Wheat Varieties (Lines)
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ZHANG Qian, LV Yong-jun, LI Shun-cheng, DU Xiao-yu, HAN Yu-lin"

Zhoukou Academy of Agricultural Scicnces, Zhoukou 466001, China

Abstract: Pre-harvest sprouting (PHS) can lead to reduced wheat yield and deteriorated grain quality, posing a serious
threat to wheat production. Identifying the PHS resistance of planted wheat varieties and promoting the cultivation of
those varieties pyramided with PHS-resistant genes is one of the most economical approaches to mitigate the damage
caused by pre-harvest sprouting. This study evaluates 194 wheat varieties (lines) from the Huanghuai Wheat Region,
using the seed germination method to determine their germination index (GI), thereby clarifying their PHS resistance.
Results show continuous variation in GI values (5% — 86%) among the tested materials, indicating significant
differences in PHS resistance. Among them, there is 1 variety (line) with high PHS resistance, 23 with moderate PHS
resistance, 97 with moderate PHS susceptibility, and 73 with high PHS susceptibility. The PHS-susceptible materials
amount to 170, accounting for 87.63%. Additionally, molecular markers are used to detect previously reported PHS-
related genes (TaVp-1, TaPM19-A1, TaDFR, TaQSD1, TaMKK3-A, TaMFT-3A, etc.). The results show that TaDFR and
TaQSDI1 significantly influence PHS resistance of the tested wheat varieties (lines). By screening based on PHS
resistance, a total of 9 germplasm resources are identified: Zhengmai 113, 21P85, Zhongyu 149, Zhumai 1011,
Zhongpinmai 121, Yuzhouzimai 6, Yuzhouzimai 7, Jiamai 17, and Xinglanmai 99. These materials contain both QSD1
and DFR-B genes and exhibit moderate or higher PHS resistance. This study clarifies the PHS resistance and the
distribution of PHS resistance genes among the 194 wheat varieties (lines), and screens out excellent germplasm
resources carrying PHS resistance genes, providing theoretical references and superior germplasm for the genetic
improvement of wheat PHS resistance.
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INZ (Triticum aestivum L.) & 1H 5L _F R fE Al
W2 REY 2 —, RAEREE 5 AR E
1, FEAERARO AR & 22 4 p B R B 1
£t F#K 2F (Pre-harvest sprouting, PHS) $§ /)N
F2EMSCER AT T 38 I3 T 3 4 e Y P PR B, b
FERWBOGR AT BT, 16 il 2 PR AL 5 55
PANIERAYE SN Y 8 S 2 S i)
M), ELHE K 7 i SE AR R 2R S DA SR TR HIR A
PR TER S T R A5 M R PR € DA R B
FPh Rz A R RS I BN AR AR R B . AR IX
BEER) o, PR AR PE B DA A A s M ARUR 2P
i BN Rz —" . PRI S —FP R 44 1%L
EPER SRR /N SRR SR P KT I R B
PER R, HARER K5 5 AR 2F fiME 5 IE AH
SRE0THi NHRIE Hp, FRE R ZE B R O B
PRI AR I FE A TaVp-1. TaPM19-A1 . TaQsdI
TaPHS1/TaMFT-34.TaMKK3ATaDFR..

TaVp-1 2 AL T /N2 3B Gtk b, R T
JF HkRZEAL 1 (Sequence-Tagged Site, STS)ARIE
I3y 9\ 654 N Vp-1Bb M Vp-1Be, EATEF 3NN E
T IX 3 N\ 193 bp FlHk 2 83 bp B F7 B, X LE4E N
R KFEN [ TaVp-1 1E /N2 S 8 K P
L ARBRIO2), TuMKK3-A 57 F /N3 4A e 0k
b i R B EURBR AR B (23 M TR, I
KT B934 2 3 PE 7 %1 (Cleaved Amplified
Polymorphic Sequences, CAPS) ¥x it , it %4 N
TuMKK3-A-CAPS, % CAPS #ric 5 Hpy 16611 R
PSR TE/ R A KNS, TaPHS1/TaMFT-3A4 {7
T 3A Yt fR-222bp [ SNP, iZ I K 1) 3 8l 1 [X 35,
Feik B, S ERRRIG N, R0 2 70 RER TR 22 75
IR AT 58 = AN & (+646/+666) IR 1)
FIHMHIAS SNP RAZ , iX Be G AR 5] N7 —ANid s
1E%AS 7, T UMUK 2F ) I . 7 3B Gt fhk
ERIT A TaDFR 5 AL 5K, fr %4 8
TaDFR-Bb. 5 TuDFR-Ba/c #1H, K% itk
ZELLRL/N SRR = AR R TE TaDFR-Bb )3 3))
FXRIL T —> 8 bp BN BL(CTCTAGGA) ,
LB IZ T BRI N = T /N R R R
[E] i ZE K T ARHRP ), TaQsdl & K3 Qsdl 1)
[FIJSEEE TR, b — P TN SRR % 2, SR R 1)
MRHR™2 . TaPM19-A1 9m 5% It 6 TR %5 5 11 /N 32
Ji 19 (AWPMI9) & 1 50 , 7EARIR & =k
K AZHEFEAN TR 3 7 X3 T 18 bp 8K,

B TF & T PR 2 AR A0 - TaPM19-Ala F
TaPM19-A1b, P41 K /N3 5124 117 bp A199 bpP,
XL AR S PR SRR RARAH G o

TR X o BN (0 7 X (H TS
(AR A BN WO T B R R R385
FER R R AR, PR EREIE T /N P R R R
P& B ZK Gi 11 /5 (https : //www.stats. gov.cn/) F 4 &
H1,2023 FFA4[H /NP7 BN 13 453 i t, L2022 4%
IR 122.6 J3t, PR B B R B 52 2023 R Z WU
[ 77 B (R 23 R 7 RS, 25 /N2 PR 3 ik
e TR, M H R EAR e a0, &
W FE R LA 194 1y 3522 X /N 22 R CRO 5
PR, R AT RL R 2892 % 5 S5 A R R 2 48
i, TR B AT AR IE S5 AR ZE PP A DG I R
TaVp-1- TaPM19-A1- TaDFR. TaQSD1 . TaMKK3-
ANTaMFT-34 S5 AT R o ASHF 5T WA 194 4 it
BN RUR SEPUME K CRIE HURUR ZERE R 7E it
BPRL R B 20, G0 A AR SRR A
Tl BRI, S BN R 2 A O R SR AR
TRIEAAR S P oT B o

1 #MR57REE

1.1 EYR

19443 /N2 AT (R IR 1 o 44 Rz
BRI 53 R 179 43 VR KL 15 43 (Z0HE 1 47\ 2
KLOA VEEFZ 3 32 L I ZE L) . T-2023-
2024 FFERRELAE JA] 1 7 AR VAR 27 e 6 FH (Rl g
1, b4 33°38'24", ZR 48 114°40'54") , ML/
HBERLIX 2, By Aot IR I AT AT 2 m, AT
PE 0.2 m, SRR A B, A2 2R Rl A B OR
1.2 BAFRVLEE

FRL R % 8 0 (Germination Index, GI) &
R SO AR IR T K AR S B A A
&2 - GI<10% J& T = Pu AR 2 (High resistance ,
HR) , 10%<GI<30% J& T #t B & 2F (Middle
resistance , MR) , 30%<GI<60% J& T 7 &l /& %
(Susceptibility resistance, S) , GI>60% (High
susceptibility resistance, HS) J& T & Ji& & %
(HS) o BEAR LA RLBEHLECH 100 KL, 3 Pk
5o R TIRIBAE 15% [ NaClO ¥ ' 20 min,
B Ji5 FH A 47K B8 2~3 3 , JOTE 26 K B 4R 1)
JEEFRILA, NN 20 mL B 4K, 27 °CE T
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Table 1 Molecular marker information of genes related to pre-harvest germination resistance in wheat

FEH AR S1¥31(5-3) L Ji B /bp S5 30k
Gene Primer Sequence(5-3") Allele Length References
TaVp-1Ba 652
F:TGCTCCTTTCCCAATTGG
TaVplB3 TaVp-1Bb 854 [27]
R:ACCCTCCTGCAGCTCATTG
TaVp-1Bc 569
F:GAAACAGCTACCGTGTAAAGC TauPM19-Ala 117
TuPM19-4 [26]
R:TGGTGAAGTGGAGTGTAGTGG TaPM19-A1b 99
F:TGCGGTCTGGCGGGGTACGT TaDFR-Ba 526
TuDFR [24]
R:ACGTCGAGAGAGAGAGGGAGGGG TauDFR-Bb 432+102
F:GTTTGACCGTACAAGTTTCC TaQsdl-5Ba 250+59
TaQsdl [28]
R:AGACAGCAATGCCTCCC TaQsd1-5Bb 309
F:CACCAAAGAATAGAAATGCTCTCT TaMKK3-Aa 887
TaMKK3-A [18]
R:AGGAGTAGTTCTCATTGCGG TaMKK3-Ac 605+282
F:GTAGCGGGTGAAATCTGCAT TaMFT-34a 800
TaMFT-34 [20]
R:GGGACGTACGAGGGTGTAGA TaMFT-34b 400

EFEAPREFRF, 20 6B, 12 h B, 2R
MKW 777, B R A KB L, IRl sk
EHLT A G SR EE . THEAFRL R 4R B (GD
8, BCF 1 . GIEL7xn+6xn,4+5%n+4xn+3xn+
2xn+1xn, )/ (TxN)x100% , He b N FFRLEHL
n~n, 73 IMARGREE 1 R BN EE 7 R BIFFRLR 240
1.3 A ZFH FHRcN

REh TR BB — O, SR i SRR A
ZH DNA, B4 4481 0.05~0.1 g 1 ] K FE )4 E 3)
IR R (NP968 %)) . 2 [ Shorinola 251,
Liu 252" Bi 2% Barrero £ | Yang &5, K X
B B G Y R T B, B TaVplB3.
TaPM19-A1. TaDFR-B. TaQsdl. TaMKK3-A-.
TaMFT-34, 51 ) )7 51 Fl J B 2% A 7 4 L3 1.
PCR X BAA £ 25 uL, A 4E AR 1 pL(100 ng/ul),
TaqDNA B4 12.5 uLL(5 U/uL) ,, ERiF5I%
0.5 uL(10 umol/L) , ddH,0 10.5 pL. PCR Jx N F£
F¥> : 94 °CTHAE M 3 min; 94 °CAEME: 1 min, 51 4%}
B IR JE 1B K 30 5,72 °CHEMH 30~90 5,36 M
PR ;72 °CHE{H 10 min. HU 5 uL PCR =41 1.2%
L RIS P PKEEA T RGN, LUK 2 BN 1 XTAE.
120 V LKA 25 min 2247, 48 )5 F BioRAD ik
HLIK MG R G RO AP A
1.4 BEHITHH

% H EXCEL 3 17 #¢ #f5 4t i1 , IBM SPSS
Statistics 27 AT AL FEA T A2 55 , F) A GraphPad
Prism 9.5 AT URRE 12211

2 FBREDR

2.1 IR NEHRFENRBLFRESH

X HER IR 194 43 /N 32 i Ff CRO I GLIEEAT 4
THa T, 45 SRR B, g R G AR =78 B
5%~86% » Wi AN [A] /N2 fi Filt (50 I AR 2 ik
Z AR 2 R . Hod, SPiER 2 (HRO (GI<
10%) A 1471, 5 E 0.52% s HH AR 27 (MR) (10%<
GI<30%) A 23 5, 5 Lk 11.85%; H s & 2F (S)
(30%<GI<60%) H 97 11, i £t 50.00%; =1 /& (S
(GI>60%) 45 73 171 » 15 EL 37.63%. 43 M ik Ak}
(AR S PUIE R I, PURR R S N 244075
EE 12.37%, 1M B AR 28 /N 22 456 170 £, 5 T
87.63%. A F 11315 | @ Pu Rl & 2F Je il , B AR
951 815 17 #7122 94 8 [F) 128, T8 A% 947 R &
2001.21P85.F1 & 149 . 5132 1011 HFL 22 190.
FALHRFE 121 FEF 15 LR35 TNEE
65 BMEFE TS H T2 5 0 REE 25 A7
55 15 A 17025 99 Ak 358 &%
23 M EHE R P B SF SR . DA T L
TR 194 43 A4 ) DL rp IR e SRR 2 1) S Ry
F, i S PR R 2 B A 24 43

BEAb AR B8 KRB AT 2 A, R (/N F2 3k
1543 , V- 341 GI 4 26.00% , 3z % - 0L/ 32 5
(1) GI{H (53.91%) , Ut BHFE FEMESE X (1) i PP ik &
AR, AR TIE SR —BUR ZF Mk A B,
M 208 7 5% /N RRUR ZE B 1) 5
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Fig. 1 Proportion distribution of pre-harvest sprouting
resistance in the tested Wheat Varieties (Lines)

M 1 2 3 4 5 6

750 bp
500 bp

22 MBLAFEERNS

22.1 TaVpl-BEHR N Z P AHFL  FIH
STS Fric kil 194 il /N, 45 KRB, B A Bt
FER 2E 3L R Y TaVpl-B3c (569 bp) IR 66 47,
5 AR A R 34.02%, 31X B8N 3 1) 34 GT R
52.00%, fHiak st AR AT KB TaVp 1-B3b(854 bp)
FEPR Y 5 JRE R 2 3L R Y TaVp1-B3a (652 bp)
128 473, A7 B S P TE 65.98% , 1X L2 /N2 [P GI
N 52.95%. SGiit o B B R F B Y
TaVp1-B3c MBS R SEH R M TaVpl-B3a (1) /N
FER SR 2 (R 23 22 5, Ul B o Rk 28 2
TaVp1-B 3R 194 1 /N REOR SRS A
BETM(E2,ER3.

7 8 9 10 11 12

652 bp
569 bp

&2 STS#RiE TaVpl B3 TEER S R A AV M 45 3R
Fig. 2 Results of PCR amplification about STS-tagged 7aVplB3 detection in some tested wheat varieties
VE: 1 AR 5866;2: 8177 36 53475 509;4: 477 532;5: W 57 285-2;6:F8 % 113,747 7 94;8: /1 3 173;9: 45 208;10: 11 4% 627;11: % 1 4%

16;12:3772 39,

Note: 1: Bainong 5866; 2: Zhoumai 36; 3: Cunmai 509; 4: Cunmai 532; 5: Aimai 285-2; 6: Zhengmai 113; 7: Xinmai 94; 8: Zhongmai
173; 9: Zhengmai 208; 10: Bainong 627; 11: Angongzil6; 12: Wenmai 39.

® 2 NEMRFRL FEBSN

Table 2 Germination index analysis of wheat

Btk VIR TR AR PR JIT 5 LE 451/ %

Resistance level Average germination index Number of test materials Percentage
PP 2F (HR) 0.05 1 0.52
TR 2 (MR) 0.21+0.06 23 11.85
TR ZE(S) 0.47+0.09 97 50.00
IR (HS) 0.68+0.06 73 37.63

222 TaPMI9-Al A4 K )& F 69 5 FF L
FIFH STS Fric il 194 iy ik Nz , 25 R 1T, 41
TR SRR TaPM19-A1aC117 bp) 365 3743, (5
Et 19.07%, GI #J {8 56.30%; /& f# K 2F 5 ] 7Y
TaPM19-A1b(99 bp) 34 157 471, 15 1 80.92%, GI
PIE 51.01%. il A R B A il 2 2L
B TuPM19-A1a FUEFE R 57 52 R B TaPM19-A1b
()N R DU 2 [ A B 22 5, U B PR
R ZFFER TaPM19-A1 5 (AR 1K) 194 143 /N Ak
FPUERA B (B 3,%3).

223 TaDFR-B AR AP &5 HRFL  F
F CAPS #5ic. TuDFR-B £ 194 43 it 38 44 ) o

14 H PRSI BB, 4335 TaDFR-Ba/c(534 bp),
Al TaDFR-Bb (526 bp) . {f TaDFR-Bb [ & 5l
XA T —8 bp 3d A T Bt (CTCTAGGA) , il
ik PR i 1 P VI Hinf TR V) J5 T % T 432 bp #
102 bp P Fl1 2% 5 o TaDFR-Ba/c A~ fig il ik IR i) 4
W V) Hinf TR U] JT . 45 R 3R B« 76 45l M K}
o, T LAY 18 1Y TuDFR-Ba/c (AT BLA 46 4, 15
SR 23.71% 5 GLIAE 56.70%; & 1 TuDFR-
Bb (526 bp) [ # kL H 148 4y, o5 B M K
76.29%, GI #4118 50.56%. Fiit /0 #r &£ B G Bt
Tl & 5F 52 K BY TuDFR-Bb 1Rl K 2 5 [R] Y
TuDFR-Ba/c Z A1 Wi % 72 57 (P=0.045<0.05) , ¥t
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250 bp
100 bp

117 b
99bpp

[E 3 STS #7128 TaPM19-A1 TE 3B 53 B A R P RGN 25 R
Fig. 3 Results of PCR amplification about STS-tagged TaPM19-A1 Detection in some tested wheat varieties
T LR 11520732 113;3: 303 32-254: 4732 170;5: K852 136;6: 4772 835, 7: 71 i 22 121;8: 4537 113;9: 445 17;10: 5 F} 19;11:H1 5 149;
12:3557 1011,
Note: 1: Zhengke 11; 2: Cunmai 113; 3: Aimai 32-2; 4: Cunmai 170; 5: Zhengmai 136; 6: Zhengmai 835; 7: Zhongpinmai 121; 8:
Zhengmai 113; 9: Yuxin 17; 10: Baoke 19; 11: Zhongyue 149; 12: Zhumai 1011.

®3IBAFEXFMNERETRHR M TR SHIFR

Table 3 Distribution of pre-harvest sprouting-related alleles in different wheat varieties

STETIYTETaTrrT
ST A et s i 5 % ﬁq:fifw b G
Gene Allele Number of species Proportion o Resistance (Yes/No)
germination index
TaVp-1 TaVp-1B3a 128 65.98 52.95 w
TaVp-1B3b - - - =
TaVp-1B3c 66 34.02 52.00 =
TaPM19-A TauPM19-Ala 37 19.07 56.30 &
TaPM19-A1b 157 80.93 51.01 wH
TuDFR TuDFR-Ba/c 46 23.71 56.70 w
TuDFR-Bb 148 76.29 50.56 =
TaQsdl TaQsdl-5Ba 44 22.68 41.78 o=
TaQsd1-5Bb 150 77.32 53.43 w
TaMKK3-A TaMKK3-Aa 121 62.37 51.57 7
TaMKK3-Ac 73 37.63 52.75 =
TuMFT-34 TaMFT-3Aa 12 6.18 49.17 &
TaMFT-34b 182 93.82 52.20 =

B i FH K 2 3 B TaDFR-B XHIER 19 194 4y /N3
R ZEPUMEA B . ] LB CAPS b

1t DFR-B 1] VL F/INE PR 2F s Fh
EEE4, £ 3.

0

1§ ide A1

526 bp

102 bp

4 CAPS ¥Ric TaDFR-B TEER 3 il #1 R P B9 M 45 R

Fig. 4 Results of PCR amplification about CAPS-tagged TaDFR-B Detection in some tested wheat varieties
TE: 1 JH 2236 5200011 130;3: 8 22 53 53445 2198;5: F 4K 627;6: 744K 358;7: 11 i 22 121;8: 447 113;9: 72 & #236;10: E £} 19;11:3F

#1011;12:R 7 41,

Note: 1: Zhoumai 36; 2: Huaichuan 130; 3: Zhoumai 53; 4: Zhengmai 2198; 5: Bainong 627; 6: Yunong 358; 7: Zhongpinmai 121; 8:
Zhengmai 113; 9: Panyumai 36; 10: Baoke 19; 11: Zhumai 1011; 12: Wenmai 41.

224 TaQSDI EAHER N L PR IER @
TaQsd1-5B 3 K JF & i T CAPS brid TuQSDI-
5Ba Fl TaQSD1-5Bb, o, PR il ¥ W VI & Hha 1
fifg T4 TaQSD 1-5Ba Y] 1% 250 bp F1 59 bp # Fli %%
o FIH CAPS #Ric TaQSD1 %t 194 443 /N
(R)BAT 0 FA, R & TaQSD1-5Bb [ #F

B 15040y, 5 AR 77.32%, GTHIH 53.43%;
Al LAY 38 ) TaQSD1-5Ba (M R 44 473, 15 1At
BER 22.68%, GLEIME 41.78% (WLFE 3) . Giit 4
Mr & B P AR K 2F 3 K Y TuQSDI1-5Ba (250 bp+
59 bp) FH A 2 5k K B TuQSD1-5Bb (309 bp)
(1) /N 22 FlOR ZF i 2 AU AT S 3 1 72 S (P=0.044<
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0.05) . H#E bk &5 50T 1 CAPS #51d TaQSD1

M 1 2 3 4 5

500 bp

250 bp

AR P b R R T 28 (B 5, 3R 3D

7 8 9 10 11 12

——309bp
—— 250 bp

—— 59 bp

5 CAPS#RIE TaQSDI-5B FE SR S IR A 940 M 45 51
Fig. 5 Results of PCR amplification about CAPS-tagged 7aQSD1-5B Detection in some tested wheat varieties
T 1A 256;2: 38K FE 11 5;3: 75 F 11 008;4: TR MR 8 535422 206;6: 1F ity 777, 7:#5 7 16;8: 221857 856;9: it # 807;10: & 7 28;11:

VR 2105;12: K4 256,

Note: 1: Zhongnong 256; 2: Taihemai 11; 3: Yu Fengshuo 008; 4: Yuliang 8; 5: Zhengmai 206; 6:Zhengpin 777; 7:Hemai 16; 8:
Landemai 856; 9: Zhongdimai 807; 10:Changmai 28; 11: Luofeng 2105; 12: Tianmai 256.

22.5 TuMKK3-A 2 fe 43K ) % & 49 5 A6 1 0L
CAPS ¥ric 5 Hpyl66 IR il A7 5 (0 A7 72/ 2R A
Ko I8 Hpyle6 11 1) J& AT LA™ A= 605 bp Al
282 bp [P Fh v B 1 A2 56 6 55 K TuMKK 3-Ac s AN
REVIIT I 2 257 ) TaMKK 3-Aa. FFH CAPS b
10 TaMKK3-A XF 194 453 71N 32 Joit 5 05 a3E AT 2[R 284
M CE 6) o FEAEAMEN T, BT DAY 38t TuMKK3-

1 000 bp
750 bp

Aa (887 bp) ARG 121 43, 5 B MR 62.37%,
GI $J1H 51.57%: TuMKK3-Ac (605 bp+282 bp) {141
B 73400, 5 SRR 37.63%, GTHIHE 52.75% L
#3)o G R IR AL TaMKK3-Aa FIEE R Y
TaMKK3-Ac 15 /N2 FR 2 ubE g T % A o M
ZE 5. VLA PR K 2F L N TaMKK3-A 5 A 1)
194 473 /N RE R ZE LA W2 50 (86,32 3D

7 8 9 10 11 12

887 bp
605 bp

6 CAPS#RiC TuMKK3A TE 835y R A4 A} P A4S R
Fig. 6 Results of PCR amplification about CAPS-tagged TaMKK3A Detection in some tested wheat varieties
TR EZE 15240 B4 53 R R OBLATRINE S 6 5.5 BN T 5,6: 40 5 236, 7: 31 4 36:8: 15 185,954 % 17;10:JF % 206;

11:48 K 66;12:FHK 180,

Note: 1: Lefengmai 1; 2: Minghei 4; 3: Mounong 981; 4: Yuzhouzimai 6; 5: Yuzhouzimai 7; 6: Yuhemai236; 7: Fengmai 36; 8: Pumai

185; 9: Jiamai 17; 10: Kaimai 206; 11:Nongda 66; 12: Colin 180.

2.2.6 CAPS #7328 TuMFT-34 ) % AL K 3 bk
Ay A% M 4 CAPS 5 ic TaMFT-3A ¢ 3 H
800 bp K & 1 F Bt , i ik R 1l 14 4 V) Cla 1 B
VIJa 7242 1 400 bp (1) 52 A1 HE R TaMFT-34b , A
Be U1 JF 1 & TuMFT-34a. #) F] CAPS #5 ic
TaMFT-34 %F 194 43 7N 32 B it 9% Y 32E AT 25 DA Y A
M, TaMFT-34a (800 62p) FIFTEE 124y, &5 84
B 6.19%, GI ¥J 18 49.17%; & 5 TaMFT-34b
(400 bp+400 bp) [ A4 KL 182 11, o = M LK
93.81%, GI #41H 52.20%. Fiil /iR HEE Hi
TR 2 B PR W TaMFT-34b F1 R A % 2 255 R
TaMFT-34a W1/ 22 B ZF itk 2 (A% A W 2% 22

S, VPR LR TaMFT-3A4 %R 1) 194 473
INERER U B (7, R 3).
3 itig

TEBEIRI 194 47 /N2 FP 5T BEI5H FORE 179 477
FERLNS Oy CALRL L BRLT 0 R FE 3
LV, W52 100D hdt K UL EfuiEsrkl 3L 24 47,
ARG 12.37%. AP aki N MR 4
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Fig. 7 Results of PCR amplification about CAPS-tagged TuMFT-34 Detection in some tested wheat varieties
T 1 938:,2:0R 57 58;3:117% 225:4: 32 36 45;5: 22 53 45:36: 2 37 27, 7: K37 1862;8: 11 4 8399;9: K7 195;10:7f4% 21325;11:1F
#2016;12: 5% 32,
Note: 1: Zhengmai 938; 2: Luomai 58; 3: Hemai 225; 4: Zhoumai 36; 5: Zhoumai 53; 6: Changmai 27; 7: Zhengmai 1862; 8: Bainong
8399; 9: Tianmai 195; 10: Huaihe 21325; 11: Xumai 2016; 12: Cunmai 32.
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