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Analysis on linkage inheritance of sub-red plant mutant from upland
cotton

CHEN Xu-Sheng, DI Jia-Chun, MA Xiao-Jie, LIU Xin-Min

Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China

Abstract: Analysis of linkage inheritance of sub-red plant, a natural mutant from upland cotton, was conducted by
two-point test using parents Gossypium barbadense Hai7124 and G. hirsutum B026 both with petal spots and green leaves,
and G. hirsutum E083 with normal white flowers and, sub-red plants. The average percentage of recombination was 1.35%
when calculating test-cross combining populations derived from E083/B026//Su9701 and B026/E083//Su9701. The average
percentage of recombination was 2.94% when calculating test-cross combining populations derived from E083/Hai7124//
Su9701 and Hai7124/E083//Su9701. Meanwhile, the genetic stocks having genotype RS, Lcy, I, and rs, Icy, and R, were
used in the three-point test, which demonstrated that the mutant gene Rs was located between genes Lc and R,. The genetic
distance between Rs and Lc; was 42.21 cM, and 1.68 cM between Rs and R,. Coefficient of interference among Ry, LCy,
and Rs was 0.79, indicating that the single cross between RS and R; has less impact on the other single cross between Rs and
Lc,. Based on known genetic distance around gene Rs, the genetic linkage map was drawn. RS is located between genes Lc;
and R,, molecular marker NAU2863, NAU3735 and NAU3735, NAU1048. The genetic distances between R and two
markers NAU3735, NAU1048 are 0.1 and 0.2 cM, respectively.

Keywords: upland cotton; sub-red plant; genetic distance; linkage map

Yeks B #A: 2008-12-24; &[5 A H#A: 2009-02-10
E&£WE: ( 6110812)
TEEEN: (1965-), R R E-mail: njexs@126.com



856 £ f# HEREDITAS (Beijing) 2009 31

1
21
1
Rl >
Rst!
H 419  SSR BSA
(Bulked segregation analysis)
BCI 5
Rs 7 ;
, Rs R,
R, Lcg 7
Rs R, Lc3 7
1
11
2006 B026
7124 E083
, E083><B026 B026><E083 E083x
7124 7124xE083 2007 “
97017~ , : (E083 >
B026)><  9701; (B026><E083)>  9701; (E083x
7124)><  9701; ( 7124xE083)>< 9701
1.2
2006 PD-17
B026 2007
““ 97017~ ,
(PD-17><B026)>< 9701, 2008
1.3
2008 , 5

(PD-17><B026)>< 9701, —_—
1.4
(%)= / ><100%;
= /
Map Draw V2.1
2
2.1
B026 7124
E083 9701 R
)
1 F,
4 , $ 4
1 1 1 1
(E083><B026)>< 9701 (B026><E083)
>< 9701 1.01% 2.01%,
1.35%;
(E083x  7124)>< 9701 (  7124xE083)>
9701 2.39% 3.46%,
2.94%
2.2
PD-17
B026 , 9701 s
(2
2 s ,
, Rs R, Lcg
3 : R, Rs Lcg
, 2 Rs R, Lcg , Lc; Rs
R2 5 5
R, Rs lcy r rs Lcg
> Rs Lc,

R>



857

F1 TLUAKSEMWIOEREIRERBSEFR

Rs_Rs_ Rs_ra_ rs_Ra_ rs_rp_ o1 1 Xl : (%)
Py B026 / / 87 / /
P, 7124 / / 26 / /
Py E083 / 65 / / /
b E083><B026 35 / / / /
B026><E083 39 / / / /
E083x 7124 40 / / / /
7124xE083 21 / / / /
TC (E083><B026)>< 9701 1 325 261 5 582.14 1.01
(B026><E083)>< 9701 2 154 139 4 277.01 2.01
(E083x  7124)>< 9701 1 120 125 5 227.90 2.39
( 7124xE083)> 9701 3 131 120 6 226.25 3.46
tRs_Ra_ “ 77 Rs_ro_ “ 775 rs_Ra_: “ 7Trs_ro_: “
> Yoose =781, foors =11.34
2
Fy
r Rs Lc; 232
R, rs lcy 276
r Rs lcy 185
R2 rs L 188
R:  Rs Lc 2
r rs Ic, 8
R Rs lc; 0
r, rs Lcy 5
NAU3735 NAU1048
Rs R, Lc; = 5/896><100% = 0.1 cM 0.2 cM Rs
0.56%
Rs Lc; =(185+188)/896><100% + 23 3
0.56% = 42.21%, Rs Lc, 42.21
cM 3 >
Rs R, =(8+2)/ 896><100% + 0.56%
=1.68%, Rs R, 1.68 cM
3 ; ) , 0~1
Rs .30
1( 1 ) :Rs Rs R, Lc;
R, Lc NAU2863 NAU3735 0.4221><0.0168><100% = 0.71%; =
NAU1048 BNL2634 ; Rs / =0.56/0.71 = 0.79



858 £ f# HEREDITAS (Beijing) 2009 31

R

0.5 NALU 2863
ol NAU 3735
0.2 Rs

0.1 \ NAU 1048
BNL 2634

319

.IF,{_',r

1 TLI#k Rss 2% Loy RO 0 R, =ERIRLIE
i

, Rs R,
Rs Lcy
:Rs R, R 1.68 cM;
Rs Lc, ) 4221 cM R
3
3.1 Rs Lc;
Rs Lc; ,
, Rs Lc; ,
[31 [41
Rs 7 , Lc,
7 , Rs Lc; ,
31
, “< 477 TC s
, TC
Rs Lc (26+32)/(37+26+32+42) ><
100% = 42.3%, Rs
Lc; 42.2%,

3.2
Rs R, , Bl
Rs , Guo
, Rs R, 3.5
cM ( ) ><
) Rs R, 1.35 cM;
( )F > , Rs R,
1.68 cM,
) ( )le
Rs R, 2.94 cM,
; Guo ©
2 (D)
RS R2 9
2 Rs R, ( )Fx
s ( )le
DNA ; Rs
R2 5
% 2% 3 ik (References):
[1] ) , 2004,
31(12): 19.
(2] , , , , , ,
, 2006, (2): 33-34.
(3] , , , , , ,
, 2006, 18(4): 195-199.
[4] , , )
. ,2007, 33(3): 511-513.
[5] , , , , , ,

. , 2008, 20(10): 22-24.

[6] Guo WZ, Cai CP, Wang CB, Han ZG, Song XL, Wang K,
Niu XW, Wang C, Lu KY, Shi B, Zhang TZ. A microsatel-
lite-based, gene-rich linkage map reveals genome structure,
function and evolution in Gossypium. Genetics, 2007, 176:
527-541.[DOI]


http://dx.doi.org/10.1534/genetics.107.070375

	陆地棉亚红株突变性状的连锁遗传规律分析 
	陈旭升, 狄佳春, 马晓杰, 刘新民 
	关键词: 陆地棉; 亚红株突变; 遗传距离; 连锁图 
	Analysis on linkage inheritance of sub-red plant mutant from upland cotton 
	CHEN Xu-Sheng, DI Jia-Chun, MA Xiao-Jie, LIU Xin-Min 
	Keywords: upland cotton; sub-red plant; genetic distance; linkage map 
	 
	1  材料和方法 
	1.1  两点测验 
	1.2  三点测验 
	1.3  大田性状调查记载 
	1.4  计算方法 

	2  结果与分析 
	2.1  连锁遗传的二点测验 
	2.2  连锁遗传的三点测验 
	2.3  3个基因双交换的干扰分析 

	3  讨 论 
	3.1  关于Rs与Lc1的连锁遗传 
	3.2  经典遗传学定位与分子遗传学定位的相互  联系 
	参考文献(References):  









