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Allelic Variation of Vp-/ Gene in New Wheat Lines

YANG Li-juan,SHENG Kun,DONG Yun, WANG Ying-hong, JIANG Zhi-kai
( Xinxiang Academy of Agricultural Sciences, Xinxiang 453000, China)

Abstract ; In order to get wheat cultivars with resistance to pre-harvest sprouting( PHS) and provide theory evi-
dence for anti-PHS breeding in Xinxiang region,a functional marker VpI B3 was used to investigate 112 wheat culti-
vars breed by Xinxiang Academy of Agricultural Sciences. Germination percentages on ear of those cultivars were
counted indoor at the same time. The results’s indicated that the frequencies of cultivars with the genotype Vp-1Ba
(susceptible to PHS) , Vp-1Bb ( resistant to PHS) and Vp-1Bc (resistant to PHS) were 60. 71% ,0. 89% and
38.39% ,respectively. The genotype Vp-IBa was the major genotype in those wheat cultivars. The germination per-
centages of cultivars with genotype Vp-1Ba (24.42% ) and genotype Vp-1Bc (16.55% ) was remarkable different.
The germination percentages among cultivars from the same parental cross varied greatly ,but genotypes of Vp-1 were
almost identical among cultivars from the same parental cross. Pre-harvest sprouting rate of cultivars with the same
Vp-1 genotype also varied greatly, therefore the application of VpIB3 marker should be combined with the test of
germination on ear.
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1.3 PCR ¥ 38 37 s #8 58 B BB ok 42 U

FI A % JF %2 1y STS 3k @ ¥ 4 iC VplB3
KD /N 22 it Bl V-1 B D S5 7 48 S 4 DL . Vpl B3-F
%]~ 5'-TGCTCCTTTCCCAATTGG-3', VpIB3-R J¥
5l & 5'-ACCCTCCTGCAGCTCATTG-3', PCR JZ Wi {4
% 20 pL:20 mmol/L Tris-HC1 (pH {4 8.4),20
mmol/L KCI,200 pmol/L dNTPs,1.5 mmol/L MgCl,,
L UF#SI4 8 pmol, Tag DNA K4 1 U, BiR
DNA 50 ng, PCR JZ W & ¥ :94 °C #iZE ¥ 5 min;
94 C7A% 44 1 min,61 CiB Kk 1 min,72 °C ZE{H 1 min,
35 AMEFR ;72 CHEMH 10 min, 10 C{#AF. ¥ PCR ¥
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2.1

M. DNA ladder 2000;1 ~8. i & .
M. DNA ladder 2000;1 - 8. Lines.

Moy INES ZH VpIB3 FRig PCR ¥ it 8
Fig.1 PCR amplification with VpIB3
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marker in several wheat lines

ML AT LI 68 A~ dh R 974 1 652 bp &
W J& T Vp-1Ba JEIRY O JEBE A 2R R A 1 A4
fh R TI 845 bp AAF IR T Vp-1Bb JEIN L, 4t
RS 2R 287 543 Al R 9 HH 569 bp 27 J& T Vp-
1Be FERNRY, Sy HU s A 25 26 1Y, 3 bl 5k [H 20 H 3R ) A
FAY K 60.71% ,0.89% ,38.39% , L) Bl % 22k
R BRI 2

x1 HERINNERZER Vp-l BEEUERAHBEARBELTF X
Tab.1 Distribution of allelic variations at Vp-I locus in wheat lines from Xinxiang
B A Y VplB3 ¥1i M KN/ b . T oy 4R
K PR P T/UE)%%T?H?EJ p B i R KA %% IR %o
Genotype Band size of PCR . Amount i} Pre-harvest
. . Type of sprouting . Frequency .
amplification with VplB3 of lines sprouting rate
Vp-1Ba 652 Jik 68 60.71 24.42A
Vp-1Bb 845 E7i 1 0.89 29.00
Vp-1Bc 569 E7i 43 38.39 16.55B

AR KRG PR IR Z R IE 1% KT,

Note ; Different big letter in the same column mean significant at 1% level.
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BFH T Vp-1Be LR 43 > il 2 11 35 B K 28
o R 2ATRIE I, 112 A/ 22 dh R I BE 2 R
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WEH 1.09% ~81.35% ,FH Kk 2F AL T 10% 1) b
FA 31 fy, Hoh Vp-I1Be JE B AL 18 fiy, &
58.06% ,H 4 (1l Vp-1Ba H:[H %1;79,75,63,35,
76,87,111,104,61 X 9 1~ ih R A R AL 2% ,
B ZFHUNE S0, Z 500 Vp-1Be BE N B Bl & 25 %
H10% ~20% Wi A 27 4y, Horp Vp-1Ba 5 [H 7
W) 17 4y, 5 62.96% ; F &k 2F K 20% ~30% [
FA 22 {5, o Vp-IBa JEH B WY 15 iy, &
68. 18% ,Vp-1Bb SLH AL 1 4, Ho A5k Vp-1Be 3

PR TR 2E 3R K 30% ~40% I R A 17 4, Horp
Vp-1Ba &I 12 fiy, 5 70. 59% 5 BE & 28 R N
40% ~50% [ kb A 10 {3, Horp Vp-1Ba JE [ 6
By s B R T 50% Wi & S 1, &%k Vp-1Ba
FN PR SRR e . NI 2 PRI i LA
K 2F AR 10% W B BERE 112 A dh R AT 0 4, B B
RFRW T, Vp-1Ba JEN B (&5 W13 &, Vp-1Bc
B DA R A
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Tab.2 Pre-harvest sprouting rate and parental varieties and the genotypes of wheat lines from Xinxiang

B Kk BRIRIT i | 3z Sk BRI
Lines No. Parents Pre—harvest Genotype||Lines No. Parents Pre—harvesl Genotype
sprouting rate sprouting rate

112 36 5/H%E 22 81.35 a 20 KFE /K22 19.15 a
81 A 366/Hifl; 9415 68.91 a 5 6172//JHZE 18/54; 58 18.96 a
15 JHF22/04 170 58.11 a 99 & 16/JH% 16 18.88 ¢
48 JAF 22/04 170 56.02 a 57 W 21/ 58 18.39 a
14 JHZ22/04 170 50.98 a 68 {EJE 4110/75 9908// % Hi 58 17.74 ¢
34 HEI18/E 19 48.70 a 45 010137/%:4i 58 17.22 a
38 JE 9823/ 58 47.83 a 37 JE 9823/ 58 16.99 a
6 JRI#18/841 58 46.02 a 88  010137.17.2.1/J8% 18 16.63 ¢
85 3 9023/4E 41 58// % 18 45.33 ¢ 86 HiZ 16//00 1 13/547 58 16.43 ¢
102 ¥ 16/% 16 43.53 ¢ 59 JAFE2/¥FE 16 15.58 ¢
1 HF6172/% 4% 58 43.50 a T Wi 20/ 58 15.52 a
84 IR 9023/%%kHi 58//JH % 18 42.74 c 51 B 0208/ % 20 15.28 a
2 AL S8/JEFE 16//F 21 41.89 ¢ 69  JEF 9908/ JH % 18 14.41 a
91  010137/%%i 58 41.47 a 28 FE18/fKE 22 14.31 a
26 WEIE/JHE 2 40.67 a 77 (JEJE 4110/ 9518 R F4 //H3Z 18 14.01 ¢
12 ¥ 18/%4i 58 39.88 a 10 & 16/% 16 13.95 ¢
55 BBy 58/ 16// 183 21 39.69 ¢ 108 Ji 18/%:41 58 13.24 a
72 i 9408E1/04 70 39.49 a 44 BFE 16/ 58 12.87 a
109 JHZ 18/%4i 58 38.78 a 67  JEE 12/ 58 12.53 a
47 010137/J8% 22 37.44 a 98 WA 16/ 58 11.83 ¢
19 %FE20/% 22 36. 84 a 13 JAZ 22/04 170 11.76 a
24 WE9 B/ HE 22 36.01 a 30 JHFE 9823/% % 21// 5% 58 11.56 a
16 JHF 22/04 170 34.69 a 82 Wi 9817//J8% 18/ 1% 58 11.40 ¢
8 Wi l16/f# 16 34.57 ¢ 100 i 16/8% 16 10.56 ¢
9  HE16/JH% 16 32.70 ¢ 49 JHZ 22/04 170 10.29 a
32 HiFE 18/% 4 58 32.46 a 92 010137/%:%i 58 9.59 a
23 R4 58/ 22 32.38 a 31 Fid 18/ 58 9.32 a
33 Hi# 18/8 4 58 31.83 a 106 i 16/J8% 16 8.17 ¢
89  010137.17.2.1/J8% 18 31.11 ¢ 83 BJE 4110/ i3 11// %33 366/ Hi# 16 7.64 c
73 1ES5 S/ % 98165 30.66 a 29 A 19/7G % 979 7.06 ¢
54 R S8/JAFE 16//183 21 30.50 ¢ 80 Wi 16/ 58 6.75 ¢
25 WEIB/HE 2 30.10 a 22 RRPT S8/ 22 6.56 a
95 02025.22 - 1/%%#; 58 29.37 a 41 FiFE /S8 6.54 c
107 JAZ 18/ Hi 58 29.36 a 62 1f6172// 8 2 18/ % Hi 58 6.23 a
70 B4 9908/ % 18 29.06 a 105 #iZ 16/)8% 16 5.98 ¢
39 JEIFZ 9823/ %4 58 29.04 a 101 B 16/J8% 16 5.61 ¢
53 EEYLS8/JAFE 16//18 3 21 29.04 ¢ 66  JEF 12/ 58 5.52 a
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Lines No. Parents Pre-harvest Genotype|| LinesNo. Parents Pre-harvest Genotype

sprouting rate sprouting rate

50 A 0208/%F % 20 29.00 b 43 HE 16/ 58 5.04 a
27 EHFE I8/ 22 28.96 a 96  06017.5.1 4.94 c
60  HTE 20/%41 58 28.45 c 65 NZ% 188/%:4Hi 58 4.50 a
74 (fBJE 4110/ 9518 B.) F4// %4 58 28.32 a 42 BFE9 5/ 58 4.45 a
90  010137.17.2. 1/ 18 28.30 c 97 M 16/%Hi 58 4.36 c
46 010137/%%#Hi 58 27.52 a 103 & 16/ 16 4.34 c
94 02025.22 - 1/%&471 58 27.05 a 64  NZ 188/%kH 58 3.27 a
36 JHZE 9823/%%41 58 25.61 a 56 JEFE 21/%:4i 58 2.56 a
18 &FE21/JH% 22 25.50 a 71 37 9408E1/4 0240 2.40 ¢
93 JAZ 11/%:471 58 24.37 a 58 PS8/ #Em6T 2.35 c
3 9817.0.21.3.4/15% 9908/ /1% i 58 22.71 a 35 BrZE 19/%:4i 58 1.75 c
78 (9408E1/ (T4 2 5 ) F4//J5 % 18 21.05 a 76 ({EJE 4110/ 9518 F)F4 //J# % 18 1.73 c
17 W3 21/ %4 58 20.96 a 87 & 34/ %R 8//04063.0.48 1.63 c
11 04057/ % 16 20.52 C 79 HRFE 366/7G 4K 979 1.60 a
4 2012 % 31 %41 58/H % 18 20.47 a 111 B 11/)5% 18 1.55 c
52 EHiS8/JHAE 167/ 21 20.43 c 104 B 16/ 16 1.51 c
21 E2/ME 2 20.08 c 61 LS8/ HEI L 1.44 ¢
110 485 6 5 /%41 58 19.21 a 75 (fEJE 4110/ 9518 B) F4/ /%41 58 1.34 a
40  JH# 9823/%% i 58 19.20 a 63 HR6172// )54 18/ 58 1.09 a

Hab.c 3 HARFE Vp-1Ba Vp-1Bb Vp-1Bc FEPH

Note ; The letter a,b and ¢ stand for Vp-1Ba,Vp-1Bb and Vp-1Bc genotypes especially.
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Fig.2 Pre-harvesting rate and frequencies of three

kinds of Vp-1 genotypes of wheat lines from Xinxiang
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Ao Hop DUEST S8 ME A RAZ — i R 61 4,
b A BB Al R Y 54, 46% B ZF R ALEE N 1. 09% ~
47.83% s LB & 16 JFEARZ — Mk R 19 4>, 3
KRN 1.51% ~43.53% . [A]—H G H
ih A8 R K 2F R A AR R 2Z 5+, 49 4 010137 /%% 4t

SSHAET M 4 A RIEERFRAZMEHR9.59% ~
41.47% ;47 16/ 7 16 AEEF M 11 45 R
KAERATNE N 1.51% ~43.53% ; ¥ 7% 18/%% 41 58
HEEBTW 4 DM AR FRZEN9.32% ~
39.88% ; JH1 27 22/04 70 HEIEF Y 6 I~ A B
REFRABNEHN 10.29% ~58.11% , Al —HE5EF
WY R V-1 PR A A AR S R AR — 3R
BN 2 18/ %641 58 Ji 2 22/04 vh 70 JH 77 9823/
BP0 58 FH B IR INA Vp-1Ba Y Fi 7 16/ 6 2
16 JEHL 58/ i 22 16/ /7% 3 21  (fE & 4110/ % 9518
KO F4// 87 18 S0 & 2RI A Vp-1Be B, {H
WA WD B G 7 Y R SRR R R A [ )
WEEZ 21/ FE 2 HEGEEW 4 M RA LD N
Vp-1Bc B9 3 /~fy Vp-1Ba B, % 16/% i 58 4 &
WHWS N ERA 3 AR Vp-1Be B2 4~ Vp-1Ba
R Bz 0208/ 54 20 A EEF 1 2 A5 &R 4351k
Vp-1Ba BYF1 Vp-1Bb R,

3 w5t

AW A P RE bR IC VpIB3 kil T 112 4>
W2 AL A 2 Be 1 77 1 /N 22 ity 23 B A 2 S i I
Vp-1 [ 3537 5 [N A8 S 0 A1 % B0 5F X 44 BH AT T K
ZFARAR Y, &5 R W], /N2 AR LR 2 A TR
Vp-1Ba Jy F, WU 5 3K 60. 71% 5 Vp-1Be YA
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9 38.39% ; Vp-1Bb BUALH — A &, X 5 F 58
U HF Vp-B3 K 252 A 8N 22 R i) 45
KABho 4N, Vp-1Ba 5 Vp-1Be Tk 2 [ % 25 R
AW BT UL Vpl B3 FRI0 AT LU 4l B i 1
POMER G F o (ERI R 20 2, 7 — 265 Vp-
Fy 255 7 35 PR F) 5 28 1) L 2k 2 2508 Wt e A, O LA 7
FHZARC I T S SR A S5 R
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B IR AL BT R 2 25 10 i PR TE Bk SEE AL
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PRl R — 7 T 1 TR 7 & iAol Bl e 7E 1
JINFZ i 2R I T A 4 S A 3 R IR T LA S
ST AR SR 5 5 — 5 1A A2
PR T A /0N Z2 5 ol o S G /N S 0 396 e
H R S % 2901, 7 LA AE 3 R o o 38 % 25 B
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