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Molecular Marker Analysis for Dwarfing Genes of Spring Wheat in Ningxia
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Abstract
basis to improve the plant height traits of local wheat. [ Method ] For improving the plant height,specific molecular markers were used to detect the

[ Objective | To study the distribution of common dwarfing genes in spring wheat breeding materials in Ningxia for providing theoretical

distribution of dwarfing genes Rht — B1b, Rht — D1b and Rhi8 in Ningxia spring wheat. Agronomic traits such as plant height, spike length, pe-
duncle length, length of the second and third internode from top were investigated in 212 spring wheat genotypes( among them,54 spring wheat
genotypes were introduced from Chinese Academy of Agricultural Sciences). [ Result ] The average value of plant height,spike length and pedun-
cle length of local materials (83.6,11.1,32.0 cm) were significantly higher than the introduced genotypes (69.2,7.8,28.5 cm). Dwarfing genes
analysis revealed that 166 (75.1% ) genotypes with Rhi — B1b,88 (39.8% ) genotypes with Rht — D1b,191(86.4% ) genotypes with Rhi8. Be-
sides, there are 9 introduced genotypes containing all three genes,and the distribution of the three genes in the introduced materials were similar
with the local materials that each gene Rht8 ,Rht — B1b,Rht — D1b accounted for 85. 1% ,72.0% ,33.3% of the total amount respectively. [ Con-
clusion | The Rht8 gene extensively distributed in Ningxia spring wheat then Rht — B1b. Although , the local varieties and breeding cultivars were
all bringing with Rht — D1b but Rlu8 + Rht — B1b genotypes were much more than Rhi8 + Rht — D1b. The reason for new released varieties mainly
containing Rhi8 + Rht — D1b is possibly because of the local cultivar Ningchun 4 ( Rhi8 + Rht — D1b) cultivated for long time and as a primary

breeding material adopted in local area.

Key words

20 20 60 AR LUK, MEYRAL B A T BUN I D) &
FPERFIERIEME . AMTHGRAT SE D AE A P i 1 b i o
PR adiay” . [k, ATRERFFRER B9RIFFE FIF] FH A A
VBT ] PR Ik DR 0T 4 e e 2t 3R 45 TRl /N2 3 R A
Hbrz—, [R5 = RO e 7= /N 22 R 1) 2 2SR s
TR AR AR b bR e R S B N U
AR AN =BT IR G, AT HE N Rt — B1b(Rhtl) \Rht
- D1b(Rhi2) F1l Rha8 (1] FH AR R M A2 2 1t S el g /22
PRI HRUE R A T AR B R R 1 B A
BN G /NEZ TR RSB IT T o 4% S 38 A0 8 1
SR AT RE R o0 AR T &, BAE S5 R, 0 FARid A
£ 2 FEB A VAP DA A 0 4 R AT L PR 8t T T RE L A
Rht (Reduced height) JEPH 2 H g Az = b F) F 42 22 04 il bk
B ERLEN . Rht — B1b(Rht1) Rht — D1b( Rhi2) F1 Rhi8 &
T HAEAT S T R IRAT /N AE SRR T R AR
EFFREIN 2 A A Bh X5 ik i AP B W AR R . I ST LA

E&mA T O ARFF AT A (31301305) ; 7 A = 4% B 4 KR L F A
EF(2013NYYZ -02) ; TEXFEARAKRFACHAA

S URAE(1981—) , 4, BedmF ol AL, 3k 07, T, KNEH M 5
FH AR

2017 -09 -20

EEEN

Wi HES

Spring wheat ; Dwarfing gene ; Rht — B1b; Rht — D1b ; Rht8 ; Molecular marker

TEINAF/NEZ R (R) BCEAM R XS, AR A
KR RN E FVEFT L A A I DL, ¥ S X A /N
Fn A (R) BOEAM RIS AGT S0 T, T B A/ NE ik
B R IR A e R 5 A AR AL AR

1 #R5HE

L1 #Fe 212 fpF/NE SR () KOEAREL, Hor,54 4y
M E OB E B 5 HE A EFE R L5 R PO ~ P545165 {5
A HA B S POOL ~ P65 & T 4 5 TH 40 5. T
G TR S UTHR S0 5 TR 53 45,77 2038, J058 A
A SR EA FR DR ER P JE AR MR K 2= AR A B F T AR
BB A 1 AR O 5 () 3B FT A1 R MagnifM1 ;54 {43 5]
HEATRE IR B AR IR R T 47 kL,

L2 REMERMUE DRI, A PPRBEH LI 3 A F
JGR 5 ~ 10 Bk, FF RT3 A58 8ATAE , 2 IR = i
IS RSN e v Qi N v S 10 71

1.3 DNARER /NI B ES 1~2 g, R H
SDS EHEIRE S DNA, FHEREREEA P UK I DNA

1.4 EFFEE Rht - B1b( Rhel) .Rht — D1b ( Rhe2) 0 Rht8
SFEric il

1.4.1 PCR Y3454, #EFFHFE RS, Rht — Blb Fl Rht —
D1b Aric /¥ gE 8 W3 1, Hor Rhi — Dla 1 Rht — Bla 435



128

B HOR A AY

2017 &

A Rht — D1b ( RRi2) FE[R N Rhe — B1b ( Rhel) FEPRAL 5 1) BF
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Table 1 Marker sequence information of dwarfing gene Rht8 ,Rht — B1b and Rht — D1b

. s o . 1R JCHhLE (Tm)
SEFFSLIA - JFHI(5"—3") HbR i B = ‘ -
Dwarfing éi/[%h: AR Sequence Target band Annealing 2253k
arker name 5 A temperature Reference
gene (5"-3") bp C
Rht8 Xgwm261 - F CTCGCGCTACTAGCCATTG 192 60 [4]
Xgwm261 - R CATCCCCATGGCCATCTCGAGCTA
Rht - D1b DF CGCGCAATTATTGGCCAGAGATAG 254 63 [4]
MR, CCCCATGGCCATCTCGAGCTGCTA
Rht — Dla DF, GGCAAGCAAAAGCTTCGCG 264 63 [4]
WR, GGCCATCTCGAGCTGCAC
Rht — Blb BF GGTAGCGAGGCGAGAGGCGAG 256 68 [9]
MR, CATCCCCATGGCCATCTCGAGCTA
Rht — Bla BF GGTAGCGAGGCGAGAGGCGAG 237 63 [9]
WR, CATCCCCATGGCCATCTCGAGCTG

1.4.2 PCR ¥ B4{k &, PCR JZ WK &}y 10 pL:10 x Taq
DNA % & [ Buffer 1. 0 pL, 1 mmol/L dNTP 1. 0 pL,
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Fig.6 Partial materials Rhf1 gene screening results
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