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Distribution of dwarfing genes Rht-B1b , Rht-D1b and Rht8 in Chinese
bread wheat cultivars detected by molecular markers
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Abstract To understanding the distribution of wheat dwarfing genes is crucial for improvement of yield and plant
height. In this study, four pairs of molecular markers, BF and MR1.BF and WR1.DF and MR2.DF2 and WR2, and
microsatellite Xgwm261, were used to identify Rht-B1b .Rht-D1b and Rht8 dwarfing genes in the major Chinese wheat
varieties. The results showed that: 1) The screening of 129 varieties revealed that 58(45.0% ) genotypes with the Rht-
B1b,24(18.6% ) genotypes with the Rht-D1b,73(56.6% ) genotypes with the Rht8,35(27.1% ) genotypes with Rht-
B1b + Rht8 ,at and 16(12.4% ) genotypes with Rht-D1b + Rht8 . None of the combination of the three dwarfing genes
and Rht-B1b + Rht-D1b were identified in this study. 2) the distribution frequency of the three dwarfing genes in bread
varieties from different ecological regions were different. Dwarfing genes Rht-B1b and Rht8 were mostly identified from
varieties from Yellow and Huai Valley Facultative Wheat Region, and the frequency were 55. 4% and 71. 1%,

respectively; The Rht-D1b gene was mainly found in Southwestern China Autumn-sown Spring Wheat Region with a
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frequency of 37.5% ; The Rht8 gene extensively distributed in all the ecological regions. From this study,we concluded

that different dwarfing genes have different regional distribution, but the Rhi8 gene extensively distributed in Chinese

bread wheat varieties.

Key words bread wheat; dwarfing genes; Rht-B1b; Rht-D1b; Rhi8; molecular marker; microsatellite
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B 25 oK DNA i Bl 50 ng/pl 09 TAEW . 4
CHRMTRAFREH
1.3 PCR ¥i&
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BF:5-GGTAGGGAGGCGAGAGGCGAG-3'

DF:5-CGCGCAATTATTGGCCAGAGATAG-3'

DF2.:5-GGCAAGCAAAAGCTTCGCG-3'

MR1 ;5 -CATCCCCATGGCCATCTCGAGCTA -3’

WRI1:5-CATCCCCATGGCCATCTCGAGCTG -3

MR2:5'-CCCCATGGCCATCTCGAGCTGCTA -3’

WR2:5-GGCCATCTCGAGCTGCAC- 3’

Xgwm?261:5'-CTCCCTGTACGCCTAAGGC-3’

5'-CTCGCGCTACTAGCCATTG-3'
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Mgl R 5" o T Milsfor 5] 4 ¥ 51 5'-
CACGACGTTGTAAAACGAC-3", Rhtl 3 H fii
I A R (Rh-Bla) M5 72 B (Rhe-B16) W) % 57 1
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Fig. 1 Detection of dwarfing genes Rht-Blb
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Fig. 2 Detection of dwarfing genes Rht-D1b
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Fig. 3 Detection of dwarfing genes RAt8




2 LR

2012 4F 58 17 %

SEIREYH 211 bp By A Be. O 1 HESHHIET 211 bp
M98 R B BREH] 2 20 Marker Sh L il inA &
A Rh8 FEN [ /ME 6 45 Xt B, 4 B S5 28 57
B AT IR RN S LL 192 bp B BV Rha8 %%
FRILH e 2 ok ol 165 bp S S A8 5 v B, &

A 174 #1210 bp Jr BER AL
2.4 INEZFFEFEE Rh-BIb Rht-DIb B
Rht8 53 Ta 3R 53 47
B kR Rht-B1b . Rh-D1b F1 Rht8 KA
Y G R IORR 22 LB T3 1, ZERN 129 1
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Table 1 Frequencies of dwarfing genes Rh-B1b .Rht-D1b and Rhi8 in different wheat regions
# X Rh+B1b Rh+D1b Rh8 Rht=B1b+Rht8  Rht-D1b+Rht8
JEEA ALK | 44,0 12.0 16.0 4.0 4.0
MIEAEZX 55.4 21.7 711 39.8 16.9
PodE A X 0 0 45.5 0 0
PR A EZ XV 12.5 37.5 62.5 12.5 12.5
JENTn 45.0 18.6 56. 6 27.1 12.4

an Bl (RO AT SE B Rhe- B16 R Rhe8 A7 385 19 43
A A2, Rhe- D16 55 FF 5 DA H A7 A8 X 31K 1) 43 A 4
B, M HANF P ZZ X3 AN EFT R R 43 A SR AN [

HEEL 129 Oy S Fp (RO L 58 1 & Rhe-Blb
B 45, 0%, Hop B & 22 X Rhe-B1b 4y #i A
BRI o 55, 4% . R ON L& 22 X, 5 44. 0%,
PERE 422 X0 12,500, FE AU AR 22 KR Ak v o 463 300 )
Rht-Blb #1424 1y &4 Rhe-D1b ¥4, (5 18. 6%,
Hop VG B & 2 X RheDI1b 5y A5 W R & m. N
37.5%0  FEUEALFZ XL & 22 X 43 51 ok 21, 7040 Al
12.0% , 75 4t 3 22 X b} of K K 0 8] Rhe-D1b J
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2) 3ANEF R AE S A S X E AR
O3 AR OR R AW 5 b 8 FF S Rhe-B1b
Rht8 #5550 A 51 R . Rhe-D1b SR FF K H A 1
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AR X 2 AN A XA 5 B
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25, KBRS HFGE & . Rhe-D16 F1 Rhe8 3 A
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