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Table 1- SSR primers used in selection of target locus (Rf3) and their locations in rice
genome.
& e (5" oo, 3 s ATt
Reference Carrying Sequence (5' ...oovvviinnnnn. 3" Primer
chromosome name
Alavi et al., 2009 1 F: GAAATTCGAAATGGAGGGAGAGC Ly 1asas
R: CGAGTGGTGGTGACAAATGAGTGG
Alavi et al., 2009 1 F: GCTATAGACGCCTCCTCCTTATCC L 1agq
R: CGTACAGCCAGGATCGATCGAAA
Alavi et al., 2009 1 F: GCGAAAACACAATGCAAAAA RM1

R: CAGTCCAGGTTGGTTGGTTGCG
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Table 2- SSR primers showing polymorphism between parents and their locations in

rice genome.
JSJ_L“ = B e 3y Js 0555055
Primer Sequence (5" ................ 39 Chromosome
name
RM7241 F: CAGTCGCACTAACTGAACAACACC 1
R: GCTTTCTTTGACTAGACAGAGGCAC-5
RM1146 F: TCTCCCTATTCCCGTGTAAATCG 10
R: CGATCCATGTTAGCTAGTAGCCC
RM159 F: GGGGCACTGGCAAGGGTGAAGG 5
R: CTCTCTCTCTCTCTCTCTCTTCTGTTCG
RM317 F: CATACTTACCAGTTCACCGCC 4
R: AGTTGATCGACTGTGAGAGGTC
F: TAAGATCGTAAGATCGCGGC
RM3510 R: GGAGGTGGAGAAGGACGGA 10
RM206 F: CCCATGCGTTTAACTATTCT 11
R: GGTATGCCTAGCTACCTTGC
RM?242 F: GGCCAACGTGTGTATGTCTC 9
R: GGGTAGGCAGAACCGTATAT
RMA415 F: CTTCGATCCATCATCCATGG 5
R: GGCTTTGACGCATGTCGTTA
RM334 F: GTTCAGTGTTCAGTGCCACC 3
R: GCAGGTGGTTTCTAGTTTCAG
RM514 F: AGATTGATCTCCCATTCCCC 3
R: GGTGATCATTATACGAGCCA
RM505 F: AGAGTTATGAGCCGGGTGTG 7
R: CGACGATTCTAGCGGTTTAG
RM168 F: TGCTGCTTGCCTGCTTCCTTT 3
R: CGGCACCTAACTAAGCAAAG
RM332 F: GCGAAGGCGAAGGTGAAG 5
R: CCCACTCACTCTAGTGAGTAC
RM687 F: TACGTACATCCTACTACATT 6
R: TCATTTCTAGCGGGAATACC
RM210 F: TCACATTCGGTGGCATTG 8

R: GCTCCTACCAACAACAAGTGAAC
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Table 3- Characters of foreground and background of selected plants in BC1 generation.

BCi oS ojls Wiy Pislws @by usb 5 il L) @S5 Wl bk

Filled grains per panicle (%)

Num. of BC1 plant N (1) es S (1) i = g sl Sl
No.of Pollen No. of Recurrent parent
donor fertility filled recovery (%) by
alleles grains  packground markers

per
panicle
1 4 80 65 92.7
3 1 65 25 99.0
7 3 80 35 93.2
9 4 60 40 93.7
13 2 50 25 98.4
14 2 95 35 93.2
16 4 90 55 93.7
70
*
60 y=15.58x + 1.821

A g 53 gl Ll oy

R*=0.689

0.5 1 1.5 2 25

BCL ;5 odiise Al I slias

No. donor parent alleles in BC1

3.5

(5ka15) ad g5 55k Oljr 3 RI3 55 ool b ai gy sla KL P sl o sl -1 IS

BCl J-wd' Cw B

Figure 1- Relationship between allele numbers of the markers linked with Rf3 locus and
rate of panicle fertility (seed setting) in BC1 progenies.
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Figure 2- Relationship between allele number of the markers linked with Rf3 locus and
rate of panicle fertility (seed setting) in BC2F2 progenies.
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Abstract

In hybrid seed production program based on three-line system, the use of fertility
restorer line with desirable specific combining ability carrying fertility restoration (Rf) genes
is indispensible. In this research, fertility restoration locus Rf3 was transferred into CMS line
‘Neda-A’ using marker-assisted backcrossing (MAB) method and simultaneously its effect on
pollen and panicle fertility of recipient line was evaluated in each generation. For transferring
the locus, a single F2 plant (derived from ‘Neda-A’ x ‘IR36’ cross) was selected based on Rf3-
linked three markers (RM1, RM3233 and RM3873) and backcrossed to ‘Neda-A’ (as the
recurrent parent). The BCi progenies were screened for Rf3-linked markers and also
phenotyped and subsequently screened for 15 background SSR markers. Only two BC; plants
with donor dominant allele at all three loci showed high panicle fertility (65% and 50%). BC:
progenies were developed after backcrossing these two plants to recurrent parent. Among BC>
progenies, a single plant having a higher fertility was self-pollinated and 170 resultant BC2F
plants were screened with 3 foreground Rf3-linked markers (RM1, RM3233 and RM3873)
and also evaluated in terms of seed setting. Seven plants were identified with a higher rate of
recurrent parent genome (91.1% to 98.5%) and in complete homozygote state at three Rf3-
linked markers. These plants had a high pollen and panicle fertility (75% to 97%), indicating
that with increasing homozygosity of Rf3 locus, fertility restoration to WA cytoplasmic male
sterility in the genetic background of CMS recipient line was further enhanced. Therefore, it
can be concluded that Rf3 locus has an interaction to WA cytoplasmic male sterility in favor
of increasing the rice pollen and panicle fertility, and hence it can be utilized along with other
restoring fertility genes in hybrid seed production program of rice.

Keywords: Fertility restoration, Cytoplasmic sterility of WA, Hhybrid, Molecular marker,
Rf3.
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