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Study of the Pre-Harvest Sprouting Resistance
in Wild Seedling Lines of Wheat Derived in Autumn

and Detection with Molecular Markers

XIAO Lei, ZHANG Xitai, DONG Ce, XIE Shuqgin, LIN Guifen

The Biotechnology Research Laboratory , Handan Academy of Agricultural Sciences, Handan Hebei 056001, China

Abstract: In order to obtain wheat germplasm resources with high resistance to pre-harvest sprouting
(PHS), 118 wild seedling lines were obtained from the field with winter wheat as summer crop before so-

wing winter crop in Autumn (Sept. 30). The results of pre-harvest sprouting resistance testing showed
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that 78.80% of the wild seedling lines had high resistance to pre-harvest sprouting. The pre-harvest
sprouting rate of 19.50% of the lines were 0. Four lines ZZX21, ZZX46, ZZX63 and ZZX106 with good
comprehensive agronomic characters and high resistance to pre-harvest sprouting were selected as germ-
plasms of high resistance to pre-harvest sprouting. The results of simulated pre-harvest sprouting test for
15 days showed that the relative pre-harvest sprouting index of ZZX21, ZZX46, ZZX63 and ZZX106 were
only 0, 0.039, 0 and 0, respectively, which reached to the highest level of resistance to pre-harvest sprou-
ting. Successively investigation of seed germination of those four germplasm lines during seed development
indicated that the time required from the physiological maturity of seeds to germination rate above 80. 00 %
was 40-60 days. The mature seeds had strong dormancy characteristics and long period time of dormancy.
VplB3 and TaDFRBb molecular markers closely related to the pre-harvest sprouting resistance genes did
not detect the positive bands from the genomic DNA of four germplasm lines with high pre-harvest sprou-
ting resistance. The results showed that the pre-harvest sprouting resistance genes in those lines are differ-
ent from VplB3 and TaDFRBb marker genes. This can provide new valuable germplasm resources for
breeding of resistance to wheat pre-harvest sprouting.

Key words: wild seedling of wheat; resistance to pre-harvest sprouting; molecular marker detection
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1.3 &£ BHFLEETHETHNENEEFRENE

FL ZEPOE DN A2 2 b AR N RN A A7 M AR /N 22 PR & ZE PR R I )5 35 ) (NY /T 1739-2009)
HEAT. AE/INZE WSS, DA ] SR HRURF AR BRLBR RO BR R 1L 1 5 7R R Y 32 25845 10 B, BTN 25 15~20 em
DY B BT R BRI 10 A2 FRBEML Y AL 2 4. B4l 5 B SEH ASKRKRIE 4 h, RJEH 0. 1070 K
AR WEEE 5 min, FFHJCHEK B WPk, 8 22 A 72 0 AR MR A L JBCFE N A v, B R R
WK 2 Yk, WK 22 °C, MIXHEE A 100.00%, K535 96 h Gz BVATE 60 °C B k1. KRG F T3
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— X B K SE P AT A (T =0 BB, 1<C0.05 MEHL. 0. 05<<1<C0.20 AHL, 0. 201 <

0. 40 R4, 0. 40<<I1<C0. 60 K, 1=>0.60 HEED.
1.4 BHEZEHRBEATFHRANNIERE

FRAR R IG5 00 . 4RI 49 4 FE 0 R R SF 8 % 1<20. 05, Bk H<A75 cm. PofEME K01 ], HimtEn
(1%, MAYIHE R K], HEERER=20, A /rEE% ER=>80.00% , FAIE N=35 ki, TR
it W =45 g JLITURRME (9 BT Az 22 B 4 g b o g U5 RIHT , HEAR 9 Ik
1.5 BHAEZENBATFHRABETFRENE

W A7 A SC 1. 4 BRUME AR (9 BT A 22 B BURE R ZF bk 2R R 4R bR R ARAE . ATHE 20 cm, BREE 10 em,
BAOCHRIRE . AR TE /N WSS T, WA BE R BT AR R WU R SE R R AT R . X AT
(oAb B 7 I IR SR A A S AR SC 1. 3 T AR . AT 2 . BE IR 15 d. TR AR K5 35 BRI B 24 h 4
it 1 WA TP T R 22 AT R & 2R 80, DURP R A I AR Bl Hh 22 28 O & S AR, R R KRR E
AR RFRIERL, FIR AL ZEMAT RS R R H ) 15 RIS, T8 K R AR AR & 2F R IR
] — AR AR R 2R R
1.6 BEZEHNBEFHREZMFHRERANE

MNZZ BB JR WITF bR . 76 25 CIERT . XA EAELZ WM ROF T, R 3 d T 1 RE IR
K, 96 h T &SR, YFTR R T 00K 2E R A F] 80. 0096 LA LB 0] Ak B P IR I 45 5, Bl Rl SR &R R
TR ZEAIEF 80. 00 Yo LA Y B 7] Ay 322 Ff 5T 2 - 1) i A< R I 30
1.7 mERFEEMEX STS 45 Firic &l

VplB3(F: 5’ TGCTCCTTTCCCAATTGG3 5 R: 5’ ACCCTCCTGCAGCTCATTGS ) 2 M 5% i Rk
A ESE I R N A B GRE R SESE D B A ) STS 4r FARic . A Vp1B3 fEHUEE & 2 /N 42 i il
T BB 3t 845 bp #1569 bp WAy Be AU, T A IR K 2F R ALY S 652 bp 1Y Be2E A, TaDFRBb
(F: 5 GAAATGCGGGGTGACTAGGACTCT3v; R: 5' TATTTCCGTGGCTATTGATTGTTTC3 ) &2
[T R 1) 5 /0N 22 21 B 56 DR S M DG I LR R 28 4 TR ic . TELT e PURR R 2 /N2 Sl e BB 1 1R 534bp (19 A
T F BRI 526 bp B9 BB BENT,

K CTAB B4R BB & 2 Fh R R 9 EE [ 40 DNA, VplB3 F1 TaDFRBb 514 i1 FiE A= T4 0. # g
25 L f PCR [ BiAA 2 [10 X Buffer 2. 50 L.+ dNTP Mix(2. 50 mmol/L)2 pL+ F . Fi#F514 (20 pmol/L)
% 0.50 pl+Taq B (5U/p1)0. 25 pL+#H DNA 1 pL+ddH, O 18. 25 pL7.

PCR [ #JF . 94 CHIAEE 5 min>94 ‘CZZM: 1 min—>iE Kk 1 min(VpIB3 60 C; TaDFRBb 59 C—
72 “CHEM 1 min( ARG 35 AEFR) —72 C ZEMH 10 min, PCR IV Z5 . I 1% 4 35005 b5 58 i v, vk A6
PCR W P24, EB Y 8 i FEE I i AR 40 .

2 REERESH

2.1 REHLEZHKBEBHSIT
HIE 10, 4R 9 K 10 390 A & 1 MR A9 57 A2 22 . AR H RS AR S 5 s . R ARG Kt
BeK . BAR MG R 100. 00 %.
F1 BHEZHWEBHZITE

% A% 5} 1A i A5, W SR B/ Bk WS/ %
2015 4E 9 A 30 H T I e B TR Sl X A SR 118 100. 00
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2.2 HEZHEREIERZHERAEER

T I AR AR Y 118 N AR A AR R RO 2R IE R AT R A, AR R GR 2), WA A W
PRAESLL AL i, A 65. 30040 M BF A4 22 B BRI AR S 7E 100 em DA by A 79. 70 %6 1Y 5T A 22 BB BR Y bR AE
80 cm LA 1, 20.40%0 By BF A= 22 W SRR AU AR SR T 80 em, HUA 6,800 M BF A W AR MR A T
75 cm. BPAE BT SLBR A HUEI PR R B S B 25, A 65. 30 060 19T AR A I bR AR R A T UL IR, 212001
S AR 2 v SRR B, U 13, 60 00 O P A 22 1 BARR N R AR fELAR. HF AR S R AR IO BUR P (OB G L 85
o ARG L IR B ) 3 O AT . AR K BB 80. 50 U6 Y BF AR A R R O T R AR A 19. 50 X6 iy B AR A
BRI O . B A A R AR B A R PR AR A AR B T2 LR bk, 55. 9000 M EFAE A
FERR A VR T (1 90, P AR 22 PRI 1) 23 BEA BBORIAT 2000 BE R AR, 100. 00 06 B HF A= 22 AR IR ) 2 BE AT
R T 20 1%, HA R EERAAME T 80. 0000, HFAE AL B FARR A BERI KR 22 L 100. 00 0 Y B A 242 v BB X
HRANIE T 35 KL, (R BP A 2 B BARR 1 TR SR B/ AEAT I 20 emy BREE 10 em. BRLOCEURE AP AR IO AE OL T
78. 8020 BB AR T HAR A T ORISR AR T 45 g0 RAT 21. 20 00 95 AR 22 B AR Y TORLBURE AR T 45 .

K2 BEEENFLEZHEZIERZERASTSRITR
R MR bR WAEZHRS HE L/ Y%
e (H)/em H<75 21,46,53,63,68,96,106,116 6. 80
75<<H<80 1.,5~7,12,14,24~26,49,66,72,73,87,111,117 13. 60
80<CH<C100 2~4,15~20,29,30,33~35,97~99 14. 40
8~11,13,22,23,27,28,31,32,36~45,47,48,50~52,54~62,
H>100 64,65,67,69~71,74~86,88~95,100~105,107~110,112~ 65. 30
115,118
Pl v O™ = R, 3 R [14] 1,5,6,21,25,33,35,46,53,63,68,72,87,96,106,116 13. 60
2~4,7,12,14~20,24,26,29,30,34,49,66,73,97~99,111,
[2 4] 21. 20
117
8~11,13,22,23,27,28,31,32,36~45,47,48,50~52,54~62,
(3% 1KV 64,65,67,69~71,74~86,88~95,100~105,107~110,112~ 65. 30
115,118
PUwR [1%] 1~33,38~71,86~112,116 80. 50
[2 4] 34~37,72~85,113~115,117,118 19. 50
[3 %] Jo 0. 00
R 4B R [1%] 9~26,40~46,49~56,57~71,84~101,106,116 55. 90
1~8,27~39,47,48,55,56,72~83,102~105,107~115,117,
[2 %] 44.10
118
(3 ]I&LLE T 0. 00
AEERFR(R) R<10 T 0. 00
10<<R<C20 o 0. 00
R>20 1~118 100. 00
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Bk 2
e ZHRFE bR WAEZEHRY /%

BT BER/ Y <80 ¥ 0. 00
=80 1~118 100. 00

TR/ R <35 I 0. 00

=35 1~118 100. 00

TR &/ g <45 1~8,27~45,47,48,50~62,64,65,67~105,107~116,118 78. 80

=45 8~26,46,49,63,66,106,117 21. 20

2.3 FEZEKREAEANBRFEYHNE
IrHTE 3 0 118 AR AE 18 A% 5 AR 42 v PRk (300 BB & ZF M N 2 M dle mT A0 B A S R R R 2R BT
LGS AT 19,50 00 (0 BF AR 2 P BRBR B R X R K ZFRRHO 0, AT 78. 80 Do Y BT AR 2 BRI BREUR ZF P HR BE
BB PO AT 17. 8000 F1 3. 40 06 7 A 2 B B bR A B A2 25 U1 D BRI R L.
R3 EPBBENTFEZTHEAKBRFIUENNELEREITR

AR ER & ZEHE BT FKR ZEHUESON WHEZEHRY /%
1,5~7,12,14,21,24~26,46,49,53,63,66,68,72,73,87,96,

0 WAt (HR) 19. 50
106,111,117
9~11,13,22,23,27,28,31~45,50~52,54~62,64.65,67,69,

0<<I1<<0. 05 =3t (HR) 59. 30
70,71,74~86,88~95,97~99,107~110,118
0. 05<<T1<<0. 20 Y(R) 2~4,15~20,29,30,100~105,112~115 17. 80
0. 20<<1<C0. 40 P4 (MR) 8,116,47,48 3.40
0. 40<<1<0. 60 (S o 0
12>0. 60 ER(HS) J 0
e ST 1 5 MR E ZER N 63.80%.

2.4 HEZERERATFHREANFEER

R 5 A 3 0 1 ) B A A B PR R SR TR I A EARHE, P A R AEZ MR FR R RE S
(BF A R AR 2R ) = (MR R 2R 4850 1<C0. 05) N (kR H<C75 cm} N {(FLAEME R %) N {(P0s
PR 4T N (A PTETE LT 2000 NI BERT R R=20) N (A A4 BER ER=>80. 00 % ) N { ki FL N =35
R TR W=45 g} =(21,46,63,106}, & 2 NH %k ZF 0 A
2.5 HAEZENBELZAFMRANBEAFRENELER(HEF 154)

MR 4 RIIEL 3 AT, 4 AN A 22 W PR R 2P Fh BT R AT 1~15 d BB LEE & 2R i g i, X IR <221l 1
SUCKOE 2 d IR TERE R4, 58 3 d BT RR R ZFIRIEUR 2, 5 6 d BTRER A0 2 R 2 AR 1 R 2,
BB R 376 K, BERZFFRIBENT 96.91% . FJE T 12 8B TR BT R R R R 2E. 4t
MR ZFMBT R 22X21,272X63,22X106 28 15 d AR & 2R B Bl 27 % O 0, T HLRT A 1Y 22 R0R D0 B
YR BB R, ZZX46 EA B L IR 5~ 12 d W, BRA LR ER R FAERS K, &
12 d i B3R 2ER AR 2 15 ki, B ZEARN 3. 79% . BRI 15 d R & 20022 kR B3 24 ok &
R 2015 d B R R, ZZX21, ZZXA6,22X63,722ZX106 4 ANEF A F B PR Kk 2F Fh T R 09 A X
KA 0,0.039,0,0. H/NF 0. 05 383 mHr .
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B2 HEZERBAFHREANERFIKER (96 h)

R4 HEZERBATFMRR(ZZX)BREWBEFRESITR (EF 1~154d)
- (EPNY ik 0 4 ESIR- Ve S i R R ER/

21 16 63 106 CK 21 16 63 106 CK 21 16 63 106 (K

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 50 0 0 0 0 50 0 0 0 0 12. 89
3 0 0 0 0 103 0 0 0 0 153 0 0 0 0 39,43
4 0 0 0 0 95 0 0 0 0 248 0 0 0 0 63. 92
5 0 1 0 0 92 0 1 0 0 340 0 0.25 0 0 87.63
6 0 3 0 0 36 0 4 0 0 376 0 1.01 0 0 96. 91
7 0 5 0 0 0 0 9 0 0 376 0 2.27 0 0 96. 91
8 0 2 0 0 0 0 1 0 0 376 0 2.78 0 0 96. 91
9 0 1 0 0 0 0 12 0 0 376 0 3.03 0 0 96. 91
10 0 1 0 0 0 0 13 0 0 376 0 3.28 0 0 96. 91
1 0 1 0 0 0 0 14 0 0 376 0 3.54 0 0 96. 91
12 0 1 0 0 0 0 15 0 0 376 0 3.79 0 0 96. 91
13 0 0 0 0 0 0 15 0 0 376 0 3.79 0 0 96. 91
14 0 0 0 0 0 0 15 0 0 376 0 3.79 0 0 96. 91
15 0 0 0 0 0 0 15 0 0 376 0 3.79 0 0 96. 91

SRR 463 396 436 386 388 BB 15 o #HW 1 2 25 B 0 0. 039 0 0 1
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2.6 HEZEHNMBATFHREMFHRRBNELER

M5 5 FE 4 A7, PRk RN & ZZX21 Fl ZZX46 W Fh 7L BB (s D6 1 HIFRE 7 A
16 HA 7 10 HES Bl F & 2F A4 35 8] 80.00% Lh b, IRERET ] 430 50 K 46 d A1 40 d. HidE & 28 Fh i &
Esghe A 1 HIFGAE] 7 A 31 HAESF 7 & ZF R 4355 80. 00% LA L,
PRER ] 61 d. il & ZEF R R Z2X21,22ZXA46,272X63,2ZX106 F T #8A4 &K 59 Fh 7 PR IR 35, 78 K b

Z27X63 K1 2ZX106 M\ Fp 7 A= Bk 2 i

AP .

S N 7

A2 TR B R
Wi 10 F 490 A 2 /N A2 R TH 6 Aol o

BE5 1 B /N B A AR B B L

R AR 3]

x5 HEZEHRABAFMRR (ZZX)MFARBPHEFESITR

HHEAE 40~60 d

KR/ % KR/ %
H #1 21 46 63 106 i 8] 21 416 63 106
6 A1H 0. 00 0. 00 0. 00 0. 00 7H 19 H 93. 40 100. 00 53.24 62.38
6 44H 0. 00 0. 00 0. 00 0. 00 7H22H 99. 60 99. 80 59. 39 68. 26
6 A7H 0. 00 0. 00 0. 00 0. 00 7H 25 H 100. 00 98. 90 68. 66 76. 68
6 H10 H 0. 00 0.76 0. 00 0. 00 7H 28 H 100. 00 100. 00 76. 44 78.22
6 H13 H 0. 00 2.67 0. 00 0. 00 7H 31 H 100. 00 100. 00 81. 26 83. 66
6 H 16 H 0. 00 2.96 0. 00 0. 00 8H3H 98. 90 100. 00 89. 38 88. 74
6 H19 H 0. 00 3. 80 0. 00 0. 00 8H6H 98. 40 99. 70 93. 86 96. 33
6 H22H 5. 60 8. 86 0. 00 0. 00 8H9H 100. 00 100. 00 100. 00 100. 00
6 H25H 23.20 18. 35 0. 00 0. 00 8 H 12 H 99. 80 99. 80 100. 00 100. 00
6 A 28 H 25. 30 29. 62 0. 00 0. 00 8§ A 15 H 98. 90 100. 00 99. 88 100. 00
7H1H 38. 80 40. 25 3.38 0. 00 8§ A 18 H 100. 00 100. 00 99. 68 99. 50
7TH4H 46.70 58. 60 6. 54 2. 36 8 H21H 100. 00 100. 00 100. 00 100. 00
7HT7TH 66. 70 73.50 16. 22 18. 66 8 H 24 H 100. 00 99. 50 100. 00 100. 00
7H 10 H 69. 40 83. 20 28.23 30. 56 8 H27H 100. 00 100. 00 99. 50 99.70
7H13H 73.90 89. 60 41. 68 36. 44 8§ A 30H 99. 50 100. 00 100. 00 100. 00
7H 16 H 82.10 98. 40 46.76 42. 26
120 120
100 » . . » . N . 100 RLERERB
80 | ® 801
< W
< —— 77X21 B
iy —=— Z7X46 i 60 —— 77X21
g 77X63 o —u— 77X46
” —— 77X106 & 40! 77X63
40 —— IR —— 77X106
20 |
20|
0 % I L I | L L L
B M T e e T Y2888 gSES
1 23 4 5 6 7 8 910 11 12 13 14 15 R )
RE BH(B-H)
B3 HEEZERBATFHRER B4 FAEARPHFEZERBELTFMRR
BMEAFRE I~ ISdNBEFE HMFEFRME
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2.7 MBEFEREMEX STS HFirickaillgR
M1 5 PUBE R 2840 F AR i ke D45 SR nT A, 7EBTRR K ZEFh L R ZZX21, ZZXA46,722X63,22ZX106 KA 24
DNA R &l 5 Vp1B3 Al TaDFRBb 4 FHE 557 3% 50 B B A 22 B Ho i & 26 Fh T R 19 AH S B Bk 28 S A
ANJETFH VplB3 8; TaDFRBb 'S % 1% 81 & Fnyo il & 25 KA.
1 2 3 4 5 6 7 8 9 10

1~5 YK R Vpl1B3 3 FARICK 45 2R 5 6~10 WKiE & TaDFRBb 43 FARic il 2528 ; 1, 6 ¥KiE 4 100 bp plus DNA ladder(100,200, 300,
400,500,600,700,800,900,1 000,1 500,2 000,3 000,5 000); 2, 7 Jki& FHiiE & 2l it & ZZX21 JE K20 DNA; 3, 8 VKB AP & 2R i
R 2ZX46 SEFA DNA; 4, 9 WKIE N HUBER 2F R & Z22X63 B4 DNA; 5, 10 Pkl b PR & iR & ZZX106 B H 4] DNA.

Bs5 mBEZFEEEXS FRIERUER

3 it

@O “—FEWARAEUEEL X, 5 9 HIK 10 H ), /N RBF B ET, K H rp R AR A B B 2R 4
B, HAMBmMPIHEL S, W SRR AR, MR ZFIE O, A 78. 80 Y0 MRk R B AR 2 W AR & BT
MR B B HUK . 19. 50 %6 1Bk 5 BF 2B 22 B A R R ZREE B0k 0, BlUR ZEBUIE I BB K .

@ AWFESE TR . AR IR A | B L ZEI Sk I T 4 DB A PR R SR R
Z7X21,772ZXA6,272X63,22X106, HARXFE & ZF 8805 510 0,0. 039,0,0, ¥k 7GR & 2K P, HAh
T B PR IR 85 K AR A M) 10 H 390 4 4 /I8 2 46 7 1 1
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