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Study on inheritance and mapping of sorghum brown midrib bmr
and photoperiod-sensitive genes

WANG Rui, ZHANG Fu-yao” , ZHAN Peng-jie, YU Ji-zhen, ZHAO Jing
(Key Laboratory of Forage Genetic Breeding, Sorghum Institute,

Shanxi Academy of Agricultural Sciences, Yuci 030600, China)

Abstract The bmr(brown midrib) gene of low lignin and high digestibility and PS ( photoperiod-sensitive) gene were
pyramided into a forage sorghum line through a combinaed field and laboratory study to improve the yield and quality.
EBA-3 with PS gene and Tx623B with bmr gene were employed to construct a F, segregation population. Phenotype
segregation ratio showed the two traits PS (photoperiod-sensitive) and bmr(brown midrib) might be controlled by two
independent genetic loci, respectively. The two PS loci showing complementary effects, while the two bmr loci were
inhibitory. SSR marker Xtxp7 in linkage group B,was linked with bmr gene, while Xtxp20 in linkage group G was linked
with PS gene. These markers were used for marker assisted selection for the introgression breeding. Evidence for
possible orthologies of the genes detected here with other QTLs and major genes involved in flowering time of sorghum
and rice is discussed.
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Table 1 SSR sequences,names and distribution on sorghum chromosomal linkage groups
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A Xtxp32, Xtxpd3, Xtxp46, Xtxp58, Xtxp61, Xtxp75, Xtxp88, Xtxpl49, Xtxp208, Xtxp229, Xtxp248,
Xtxp279 ., Xtxp284 , Xtxp302 , Xtxp316,Xtxp335.,Xtxp340,Xtxp357

B Xtxpl, Xtxp3.Xtxp7 ,Xtxp8,Xtxpl3,Xtxpl9,Xtxp25,Xtxp50,Xtxp55.,Xtxp56,Xtxp63 ., Xtxp96,Xtxpl00,
Xtxp201 . Xtxp207.,Xtxp211,Xtxp283 . Xtxp296 . Xtxp297 . Xtxp298,Xtxp304

C Xtxp31,Xtxp33.,Xtxp34,Xtxp69.Xtxplld,Xtxp205,Xtxp215,Xtxp228,Xtxp231

D Xtxpl2 ,Xtxp21l,Xtxp24 , Xtxp27 . Xtxpd1,Xtxpl77 . Xtxp212 ,Xtxp327 ,Xtxp343

E Xtxp36, Xtxpd0,Xtxpl59,Xtxpl68,Xtxp227,Xtxp295,Xtxp312

F Xtxp67.Xtxp230,Xtxp258 ., Xtxp289
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G Xtxp20,Xtxpl41l,Xtxp217 Xtxp331
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1 Xtxp6 , Xtxpl7 ,Xtxp57 , Xtxp95 , Xtxp97 . Xtxpl45 ,Xtxp265,Xtxp274 ,Xtxp317
] Xtxpld , Xtxpl5,Xtxp23.,Xtxp65,Xtxp94 ,Xtxp225,Xtxp262,Xtxp303

K50 Xtxpd5, Xtxp80 ,Xtxp91l,Xtxp98,Xtxpl60,Xtxpl62,Xtxp267,Xtxp320,Xtxp329,Xtxp344,Xtxp355

L1 XoF 32 B A AR R
1.2.2 PCR ¥ 3% & SSR o #7

Hghy v R ok B — S8 05 5 42 B0 DNA, ] i
WU 109 X5 SSR 519y # 474744 . PCR B9 1k R
910 pL:1 pL #if DNA(30 ng/pl) 1.0 pl 10X
PCR buffer;0. 72 nL. MgCl, (25 mmol/L) ;0. 08 pL
dNTPs(25 mmol/L) ;0. 8 pL. Primers(2 pmol/L);
0.08 pL Taq (5 U/pl) ;6. 32 pl ddH,O, 31
294 °C 5 min; 94 ‘C 45 s, T, 45 5,72 °C 45 s,
35 MEFF ;72 °C 10 mins 4 CIRAE. ¥ ™Y H
5 0 75 1 B VAT s T i 5 S kL Dk ARG L AR L £ LT
HEAH

2 H#RE55Hm

2.1 SRBEFKFEEAHGREERR

Tx623B Fil EBA-3 225, F, {CF 4 FhFE &
(R 2) 4 il 2 46 £ o ik Rn b B SR 48 € b ok 0
A b RS RS b PR TR . 455
X2 APERFEAT A ST, 232 BRASHIAR 158 Ak
5321 pRAEHS b ik . 69 BRAE A ik .

2 FRAFNESHEHEEER
Table 2 Inheritance of sorghum brown midrib

and photoperiod-sensitive traits
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Table 3 Segregation ratios of the genetic loci of photoperiod

sensitivity in crosses with EBA-3
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Table 4 Segregation ratios of the geneticloci of bmr

in crosses with Tx623B
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Table 5 Variance analysis of two traits and six SSR markers
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Table 6 Co-segregation analysis of amplified polymorphic

fragments in F, using primer Xtxp7
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Table 7 Co-segregation analysis of amplified polymorphic

fragments in F, using primer Xzxp20
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