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Abstract A few fertile plants, which are similar to Cytoplasmic male sterility (CMS) plants in phenotypes except possessing a
nuclear restorer-of-fertility (Rf) gene, commonly appeared in japonica rice CMS-D1 populations. However, it is unclear that the
source of the Rf gene whether it was introgressed from male parental sporophyte used to multiplication CMS-D1 lines. Out of
thirteen fertile plants were discovered in 41 452 CMS plants of two CMS-D1 populations generated at two different environmental
conditions. It was analyzed the seed-setting rate of these fertile plants, and their S; progenies of self-pollinated and F; populations of
cross with CMS-D1 lines as female parent. The results indicated that the fertile plants had one nuclear Rf gene which could made
CMS-D1 lines fertility restored. One CAPS marker M49609BstUl located within rice Rf-1 locus was also used to screen nucleus
genomes of the fertile plants as well as the male parent maintainers which were used to multiplication the two CMS line populations.
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It was verified that the fertile plants carried an Rf gene and had heterozygous genotype Rf/rf. But,the Rf gene could not be found in
individual sporophyte of maintainer lines. It assumed that the nuclear Rf gene of these fertile plants could not be introgressed from

male sporophyte used to multiplication rice CMS-D1 lines.

Keywords Restorer-of-fertility (Rf) gene; Cytoplasmic male sterility of Dian 1 type line (CMS-D1); Gene introgression; Fertile
plant; Multiplication
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Table 1 Fertile plants generated from multiplication population of rice CMS-D1 line

B, EMIRER B SANE R (rfirf)— 2 FFE, EH

TEIAE REH A XA REY

BrReb s AT AR — R 5 R LA

ZHn B 4Lit 522

Hb A A REIERA ENEE RS CIRSEYS
Location Multiplication parents of CMS Total No. of Fertile plants
ANER  BEAH RAHL CMS plants  #% (%) IEEAAR(%) 4590 (%)
CMS lines The maternals The donors The No. Ratio (%) Normal pollen  Seed setting (%)
of plants Percentages (%)
ZH Bk A 216 355 10 296 2 0.019 49.2 79.8
Mengzi  LiyuA
Fi# 15A 232 415 19 035 7 0.037 49.6 73.8
Yumil5A
A1 BA 167 167 5678 2 0.035 50.1 80.1
Kunming LiyuA
Fi# 15A 208 208 6443 2 0.031 49.5 76.5
Yumil5A

ik 823 1145 41 452 13 0.031

Total

2 MH BRI A SR

Table 2 Bagged seed-set rating of fertile plants and their progenies

AER CINSEYS Sy BCF, F.

CMS lines ~ Fertile plants  F%% L5527 (%) Mg L5525 (%) et G925 (%)
The No. of  Seed setting (%) The No. of  Seed setting (%)  The No. of  Seed setting (%)
plants plants plants

ki A L0801 24 72.9%5.6 18 69.8+6.5 22 58.6+10.0

LiyuA L0802 26 74.3+4.2 16 74.6x£4.7 48 75.6+£10.5

L1001 32 75.7+6.6 21 72.1£7.1 47 68.0+£11.2
L1002 24 68.6+4.5 24 79.4+9.2 52 71.1+8.8
K% 15A Y0801 29 72.1+2.1 24 69.2+6.6 24 55.9+8.3
Yumil5A Y0802 32 83.2+3.7 18 72.8+7.2 35 69.5+8.6
Y0803 21 77.7£5.2 23 78.5+5.0 46 58.5+10.2
Y0804 15 72.4x4.7 27 81.5+7.1 34 65.1+13.9
Y0805 17 79.6+3.9 14 68.9+4.3 35 55.4+11.6
Y0806 21 82.5+2.9 15 73.9£9.8 41 65.3+13.1
Y0807 17 69.4+9.6 20 73.8+11.4 42 71.54+9.6
Y1001 19 74.446.4 12 81.245.5 56 68.248.2
Y1002 13 77.0+4.3 15 74.745.3 61 67.1+10.9
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Figure 1 Genotyping of the maintainer Yumil5B used to
generate CMS line Yumil5A population

Note: M: 100bp DNA ladder plus; 1: Restorer Nan34; 2: CMS
line Yumil5A; 3~14: Twelve maintainer Yumil5B plants

1 23 45 6 7 89 101112131415 M

g

Kl 2 7E5 0 EIHMANE 2540 A TR A 15A BEA b L
R AL P B B TR 7 i R R 2R

7 M: 100 bp DNA ladder plus; 1: N& &#iE 15A; 2~4: 3
KRATE#E; 5: KH %P9 34; 6~8: 3HKATEH K, 9: 79 36; 10:
C418; 11:%2111%%; 12: 14 42; 13~15: 3 Bk H #k

Figure 2 Genotyping of the fertile plants in CMS line LiyuA
and Yumil5A populations generated at Mengzi

Note: M: 100 bp DNA ladder plus; 1: CMS line Yumil5A; 2~4:
Three fertile plants; 5: Restorer Nan34; 6~8: Three fertile
plants; 9: Restorer Nan 36; 10: Restorer C418; 11: Restorer
anshandao; 12: Rsetorer Nan 42; 13-15: Three fertile plants
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