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Abstract: In order to understand the allelic variation and distribution of pre-harvest sprouting (PHS) genes
in whet verieties of different regions, we genotyped 446 wheat cultivars from 7 wheat regions by the func-
tional markers Vp1B3 and Dorm-1 related to PHS resistance in China. The results indicated that: (1) Vp1
had three allelic variations detected by the marker Vp1B3: Vp1Bc (related to resistant PHS), Vp1Bb (re-
lated to resistant PHS) and Vp1Ba (related to susceptible PHS), and their frequencies were 62. 8%,
4.3% and 32. 9%, respectively. (2) Dorm-B1 had two kinds of specific bands detected by the marker
Dorm-1:468 bp (genotype of DormBla, correlated with susceptible PHS) and 606 bp (genotype of
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DormB1b, correlated with resistant PHS) accounted for 98. 6% and 1. 4%, respectively. (3) The detec-
tion by marker Dorm-1 showed wheat germplasms with the genotype of Dorm-B were distributed in Huan-
ghuai winter wheat region (HHWWR) and Yangtze River middle-lower reaches winter wheat region (YM-
WWR), with the ratios of 5. 1% and 1.9%, respectively. The results of VplB3 indicated that wheat
germplasms with (Vp1Bc+ Vp1Bb) genotype (combination) were mostly distributed in YMWWR and
Southwestern winter wheat region (SWWWR ) with the ratios of 75. 0% and 74. 1%, respectively. (4)
Through the comprehensive identification of Vp1B3 and Dorm-1 markers, 6 accessions of Vp1 and Dorm-
B1 loci related to resistant PHS were screened out, which were ‘Shanmai 6117, ‘Zhengnong 19”7, ‘Yu 49-
1987, ‘Xinyang 0913”7, ‘XianyangDasui’ and ‘Xuzhou 80667, respectively. These accessions could be
used as reference parents for PHS resistance breeding.
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Table 1 Wheat cultivars collected from different wheat regions of China

1 1% Code JNFZ 2 77 X Wheat growing region MR (R B Cultivars (lines)
1 #W A X Huanghuai winter wheat region (HHWWR) 215
I} Jb# 4 % X Northern winter wheat region (NWWR) 109
I P4 1 4 2% X Southwestern winter wheat region (SWWWR) 58
I\ KAITHR R4 % X Yangtze River middle-lower reaches winter wheat region (YMWWR) 52
V T #R 4 F X Qingzang spring winter wheat region (QSWWR) 3
VI %4t % Z X Northeastern spring wheat region (NESWR) 4

I VGt %K 2 X Northwestern spring wheat region (NWSWR) 5
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Table 2 Functional markers of genes on pre-harvest sprouting of wheat

B ¥ %5 Primer sequence (5'—>3")

Frid P B [ER T A A eSS
Marker iE 5] Forward J% il Reverse Fragment size/bp Targeted allele
Dorm-1 GTTCCTCCCACCAAATCTCA GCCCGGTCTAAACGTACGA 606/468 Dorm-B1b/Dorm-Bla
VplB3 TGCTCCTTTCCCAATTGG ACCCTCCTGCAGCTCATTG 652/845/569 Vp1Ba/Vp1Bb/Vp1Bce

M1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18
1 000 bp
845D
750 bp P
« 652 bp
500 bp <« 569 bp

M. DL2000 DNA Jp FHbbnie; 1. 810 9-15 2. 8t 9-2; 3. Btbh 9-3; 4. b 9-4;5 5. 3K P 115 6. 35 ¥ 12-1;
7.BEHR 12-1-15 8. BEHR 12-2; 9. BtHp 12-35 10, 5P 12-45 11, 5t 12-55 12, 5t 12-65 13. St 12-7;
14. 5tbp 12-8; 15. St W 12-9; 16. $fp 12-10;5 17. BLk 08CF; 18. BL K 0428.
Bl 1 VplB3 kil R [R] &2 X84 23/ 22 b i (RO BER BRI Vp 1 S5 A8 5
M. DL2000 marker; 1. Guixie 9-1; 2. Guixie 9-2; 3. Guixie 9-3; 4. Guixie 9-4; 5. Guixie 11; 6. Guixie 12-1;
7. Guixie 12-1-1; 8. Guixie 12-2; 9. Guixie 12-3; 10. Guixie 12-4; 11. Guixie 12-5; 12. Guixie 12-6;
13. Guixie 12-7; 14. Guixie 12-8; 15. Guixie 12-9; 16. Guixie 12-10; 17. KD 08CF; 18. KD 0428
Fig. 1

Allelic variation of wheat cultivars(lines) from different wheat growing regions

by the marker of Vp1B3 for Vp1
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Table 3 Distribution of wheat different PHS genes of Dorm-B1 and Vp1 in different wheat growing regions
F [ Y # X JNAZ Az P2 X Wheat growing region 44
Genotype Wheat growing region I I 1 I v W Vi Mean
fh b ()% No. of cultivars 204 109 58 51 3 4 5 434
Bla #5i % Frequency /% 94.9 100 100 98.1 100 100 100 97.3
i AP ()8 No. of cultivars 11 0 0 1 0 0 0 12
Dorm-B1 Blb
B Frequency/ % 5.1 0 0 1.9 0 0 0 2.7
i AP ()8 No. of cultivars 215 109 58 52 3 4 5 446
41 Total
ES Frequency/% 100 100 100 100 100 100 100 100
i AP ()8 No. of cultivars 77 39 15 13 0 1 2 147
Vp1Ba gy Frequency/% 35.8  35.8  25.9 25 0 25 10 32.9
S ()% No. of cultivars 2 4 13 0 0 0 0 19
Vp1Bb $51 % Frequency/ % 0.9 5.7 224 0 0 0 0 4.3
Vpl
AP (Z) %k No. of cultivars 136 66 30 39 3 3 3 280
Vp1Be #i % Frequency/ % 63.3 60. 6 51.7 75 100 75 60 62.8
i AP ()% No. of cultivars 215 109 58 52 3 4 5 446
&1 Total
ES Frequency/% 100 100 100 100 100 100 100 100

E: I ~WFE L TR

Note: | — V[ same as in Table 1,the same as below

B 2 /NEMEFRFE Vp1(A) S Dorm-B1(B) %1 3k 78 AR 7l 2 X 14 4) 46
Fig. 2 Distribution of the gene alleles of Vp1 (A) and Dorm-B1(B) in different wheat growing regions
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M. DL2000 23 FbrifE; 1. /ME 22; 2. /ME 22-3; 3. /ME 135A; 4. /ME 6 55 5. /ME 81; 6. Pigk 126;
7. PEAE 98715 8. Wi 1775 9. Fik 2915 10. PE4 885 11. P4 20005 12, PG4 2611; 13. PH4k 889; 14. Pi4& 979;
15. Pi4 25955 16. P4k 3517; 17. P4 B22; 18, Bk 107
Bl 3 Fiid Dorm-1 Kl AR [F 22 X2 /N 22 5 B (RO R & ZF 3L Dorm-B1 454 28 5

M. DL2000 marker; 1. Xiaoyan 22; 2. Xiaoyan 22-3; 3. Xiaoyan 135A; 4. Xiaoyan6; 5

. Xiaoyan 81; 6. Xinong 126

7. Xinong 9871; 8. Xinong 177; 9. Xinong 291; 10. Xinong 88; 11. Xinong 2000; 12. Xinong 2611; 13. Xinong 889;
14. Xinong 979; 15. Xinong 2595; 16. Xinong 3517; 17. Xinong B22; 18. Shaanmai 107

Fig. 3 Identification of genes Dorm-B1 for partial wheat cultivars from different wheat growing regions by Dorm-1
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(8. LT 1)

Introduction of the Plant Front Cover: Sapria himalayana

Sapria himalayana Griffith belongs to Rafflesiaceae. Herbs, parasitic on roots, dioecious. Vegeta-

tive parts reduced to mycelium like tissue within host. Flowering shoot short, erect, unbranched. Inflo-

rescence bracts spirally arranged, overlapped at base of flower. Flowers unisexual, brightly colored, odor

putrid. Perianth lobes overlapping; orifice with membranous corona. Male flowers: perianth tube basally

solid; stamens 20, connectives completely united to form a stalked cup; anthers inserted on outside at base

of cup, surrounding column base; gynostemium rudimentary. Female flowers: perianth tube base adnate

to ovary; staminode-body cupular, inconspicuously radiately 6-ribbed; anthers sterile; ovary inferior; pla-

centas 10 — 12, irregular; integument 1; gynostegium robust. Fruit globose, with persistent perianth.

Flowing November to December.

Parasitic on roots of Vitis and Tetrastigma. Distributed in China (Medog and Xishuanbanna), India,

Myanmar, Thailand and Vietnam.

(Photographed and introduced by Dr ZHU Renbin)



