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Inheritance of Fertility Restoration for Cytoplasmic Male
Sterility in a New Gossypium barbadense Restorer

ZHANG Xiao-quan, WANG Xue-de, JIANG Pei-dong, ZHU Wei

(Agronomy Department, College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310029)

Abstract: [Objective] In order to clarify inheritance mechanism of fertility restoration for cytoplasmic male sterility (CMS)
in a new Gossypium barbadense restorer line ‘Hai R’which was found in the fertility test crossing of G. hirsutum CMS lines with G.
barbadense germplasms. [Method] Twenty three fertility segregation populations of F, and backcrossing were used to analyze the
inheritance of fertility restoring gene(s) of ‘Hai R’. [Result] The result showed that ‘Hai R had one major dominant gene (Rfg) to
control the CMS fertility restoration and this fertility restoration gene functioned at the sporophytic level. The sterile cytoplasm

background might not only influence the transmission rate of male gamete but also that of female gamete when the restorer gene was

recessive. [Conclusion] It could be deduced that this fertility restoration gene might come from G. harknessii cotton, ‘Hai R’ is of

value in the application of cotton interspecific hybrid breeding.
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Fig. Floral organs of CMS (Hai A), maintainer (Hai B) and
restorer (Hai R) in G. barbadense, and maintainer (Kang

B) in G. hirsutum

Table I Comparison of floral traits among CMS line, maintainer and restorer in G. barbadense

R 1E2y i T SERE TR ZR A EE HESK AR CINERIZES

Material Fresh weight of anther Fresh weight of ovule before fertilization Length of stigma Viable pollen
(mg/100 anthers) (mg/100 ovules) (mm) (%)

A HaiA 29.10+8.41 74.60+2.21 12.83+2.04

i B HaiB 63.734£3.26 98.35+9.97 10.00+1.79 91.1542.09

# R HaiR 72.98+11.13 105.70+8.06 7.83+1.47 92.07+2.49
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Table 2 Segregation of fertile and sterile plants in F, populations
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RN Ay 5Ly 4 R NEME G e KA P 1
Population Year Sum Fertile individuals  Sterile individuals  Theoretical ratio  test P value
X AxiE R Ji AxHai R 2004 135 71 64 3:1 34.965 0.000
IAX{f R TA xHai R 2004 183 128 55 3:1 2.231 0.135
YL AxIER  Kang AxHai R 2004 267 198 69 3:1 0.061 0.805
fifi Ax# R Lu AxHai R 2005 34 23 11 3:1 0.627 0.428
i§ Rxiff B Hai RxHai B 2005 107 77 30 3:1 0.377 0.539
W Axifg R Hai AxHai R 2006 82 44 28 3:1 3.187 0.074
£ Total 808 551 257 3:1 19.606 0.000
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‘Hai R’ is a restorer with the sterile cytoplasm in the Hai R X Hai B combination
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Table 3 Segregation of fertile and sterile plants in A X (B XR) populations

N Gy SR CINSE7S ENCRE G ] LA P fH
Population Year Sum Fertile individuals  Sterile individuals ~ Theoretical ratio 7 test P value
X9 Ax ([t BXIfE R) Ji Ax(Lu Bx Hai R) 2005 99 54 45 1:1 0.646 0.421
XS Ax(Fil Bx#fE R) Ji Ax(Lu Bx Hai R) 2006 120 64 56 1:1 0.408 0.523
fit: Ax(Ffi Bxif R) Lu Ax(Lu Bx Hai R) 2005 71 34 37 1:1 0.056 0.812
fit: Ax(Ffi Bxifg R) Lu Ax(Lu Bx Hai R) 2006 109 58 51 1:1 0.330 0.565
4t Total 399 210 189 1:1 1.003 0.317
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Table 4 Segregation of fertile and sterile plants in A X (A XR) populations

FEAR Fr §5Y7 33 EIRsES3 NE g L LA P {H
Population Year Sum Fertile individuals ~Sterile individuals ~Theoretical ratio  test P value
fif; Ax(IAx#E R) Lu Ax(IAx Hai R) 2004 31 16 15 1:1 0.000 1.000
Bl Ax(Bli Ax¥fE R) Lu Ax(Lu Ax Hai R) 2004 64 38 26 1:1 1.891 0.169
Fifi Ax(Bifi Axif R) Lu Ax(Lu Ax Hai R) 2005 66 35 31 1:1 0.136 0.712
X Ax(IE Ax¥E R) Ji Ax(Hai Ax Hai R) 2006 153 83 70 1:1 0.941 0.332
4t Total 314 172 142 1:1 2.678 0.102
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Table 5 Segregation of fertile and sterile plants in (A X R) X B populations

TEAR EA SR CINSE7=id N R R LA a1 P 1
Population Year Sum Fertile individuals ~Sterile individuals Theoretical ratio 7’ test P value
(IAXf} R)<#9 B (IAx Hai R)xJi B 2004 13 7 6 1:1 0.000 1.000
(IAxJ# R)xJT B (IAx Hai R)xKang B 2004 11 6 5 1:1 0.000 1.000
(TAxi#§ R)xfil; B (IAx Hai R)xLu B 2004 57 29 28 1:1 0.000 1.000
(Bt AxifE R)x%% B (Kang Ax Hai R)xJi B 2004 14 8 6 1:1 0.071 0.789
(Pt Axi§ R)xP1 B (Kang Ax Hai R)xJi B 2004 10 6 4 1:1 0.100 0.752
(Pt Axif§ R)x$1 B (Kang Ax Hai R)xKang B 2004 5 3 2 1:1 0.000 1.000
(Bt Axi#fE R)xfifi B (Kang Ax Hai R)xLu B 2004 79 46 33 1:1 1.823 0.177
(M9 AxifE R)xfif B (Kang Ax Hai R)xLu B 2004 58 33 25 1:1 0.845 0.358
(i Axif R)xif¢ B (Hai Ax Hai R)xHai B 2006 26 15 11 1:1 0.346 0.556
il Total 273 153 120 1:1 3.751 0.053
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