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ALLELIC DIFFERENTIATION OF FERTILITY RESTORATION GENES FOR CYTOPLASMIC
MALE STERILITY IN RICE

CAIl Jian, FAN Ke-zhang, MA Tong-fu
School of Life Science, Fuyang Teachers College, Fuyang, Anhui 236041

Abstract: To investigate the restoring abilities of different indica chromosome single segment
substitution lines (SSSLs), double segment pyramiding lines (DSPLs) and Huajingxian74 (HJX74, an elite
indica cultivar from China) to different cytoplasm male sterile lines, HIX74, six SSSLs and eight DSPLs
were crossed to four cytoplasmic male sterility (CMS) lines, i.e., BobaiA (BbA, WA), Zhengshan 97A
(ZsA, WA), XieqingzaoA (XgA, DA) and Y-HuanongA (HnA, Y), respectively. The results were as
following: (1) There were wide differences in restoring abilities among the 6 SSSLs,8 DSPLs and HIX74.
The restoration abilities of SSSLs carrying Rf3 locus were weaker than that of SSSLs with Rf4 locus and
HJIX74. SSSL S6 appeared to be strong restoring ability to WA-, Y- and DA-CMS, whereas SSSL S5
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showed strong restorer ability to ZsA and XgA. (2) In the background of HIX74, the restorable extents of F Article by CAI Jian

four CMS lines were divergent. According to the phenotyping for spikelet fertility value, the increasing
order of restorabilities for four CMS lines would be XqA > BbA > ZsA > HnA. The genetic relationship
among the three cytoplasmic male sterility indicated that the cytoplasmic effects of DA type were much

smaller than that of Y and WA types, the cytoplamic effects of Y type were the biggest. (3) Fertility of the

test-cross F; plants showed that four Rf alleles at Rf3 and Rf4 loci, respectively, named Rrf3l s Rf32 ,

Rrf3® s Rf3% and Rf4! s Rf4? , Rf4® s Rf4% with restoring abilities from weaker to stronger were found by

testcrosses between HIX74, 6SSSLs, 8 DSPLs and A-lines. HIX74 carried genotype Rf3*R3%/Rf4%R14%
and showed that the effect of Rf3 was larger than that of Rf4 . (4) The restoration ability of DSPLs

showed weaker than that of corresponding SSSLs with weaker Rf loci. These studies have led to the

development of new approaches to alloplasmic line breeding, and the transfer of Rf3* and Rf4* alleles
into adapted cultivars through backcrossing in an active hybrid rice breeding program.
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