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Table 1. Names and pedigree of paternal and maternal rice genotypes (cytoplasmic sterile lines)

&ls AJ,&L..; 4l ;J,glw
Nty Er sl Grain yield Nty B sl o s Grain yield
Code Rice genotypes Pedigree o s (ton.ha't) Code Rice genotypes Pedigree (ton.ha't)
1 P10-88-37 Nemat mutant Coas 50 5 5.47 11 P14-1 Dasht mutant S Sl e 2.22
2 P8-7-2-1-7-3-1-1  Domsiah mutant olowns 3G 4 5.75 12 P15-6 Pajouhesh mutan CT G P 6.52
3 P8-7-2-1-4-2-1-1  Domsiah mutant olowns 3G 4 5.75 13 P15-2 Pajouhesh mutant CT G P 9.24
4 P8-3-2-1-1-1-1 Domsiah mutant olonas 5 4 4.84 14 IR68078-15-2-1-2-2-R Foreign restorer lines > ,1= (o5l o> 35 Y 5.99
5 P9-7-6-3-1-3-1 Fajr mutant b 3 g 5.61 15 IR65622-151-1-2-2-2R Foreign restorer lines = 55 b oiils £ oY 8.66
6 P9-8-1-1-1 Fajr mutant b 25l g 6.41 16 IR86403-5-5-2-1-1-1-1-1R Foreign restorer lines 1= (g55,b ousls § oY 8.25
7 P9-7-1-1-1-1 Fajr mutant b 3 g 5.61 17 NSIC RC 434 Foreign restorer lines > ,l= (s,5,b o> 30 Y 4.65
8 P11-6-2-1-1-1-1 Sepidroud mutant 39 ydhenn S5 5o 6.84 18 Jelodar B s gl Tarom Deilamani/Sang Tarom eyl di‘..»/gh.li; ool 6.93
9 P12-5-3-3-2-2-1 Amol3 mutant ¥ T b 5 7.32 19 Neda Bis Hasan Saraii/Sang Tarom/Amol3 \‘JAT/NU:&.»/L;!J.»M 8.20
10 P12-5-3-3-2-1-1  Amol3 mutant ¥ T il g 7.80

Sepidroud, P12: Amol 3, P14: Dasht, P15: Pajouhesh, P10: Nemat:P8: Domsiah, P9: Fajr, P11

S P10 253 P15 (cis P14 o LTP12 6y 0 P1T 25 PO colas P8

Er a5 (JsSm bl 53 eslinal 3 g0 0yl palesy sla S5ET-Y s

Table 2. SSR primers used in molecular assessment of rice genotypes

S I

Reverse primer

oslsale sy sla STl
SSR markers

<y
Forward primer

s, Ol
Chromosomal location

Golseils £, 05 &
Gene linkage Source

(Temnykh et al., 2001)
(Lu et al., 2005)

RM490 ATCTGCACACTGCAAACACC  AGCAAGCAGTGCTTTCAGAG 1 Rf3 (Singh et al., 2013)
(Mallikarjuna et al., 2013)
(Sattari et al., 2007)

RM3148 GACTATTGCTCGAACACTTTG  TTGTCTTGCTTTGGTATTTGC 1 Rf3 (McCouch etal,, 2002)
(Jahani et al., 2014)

RM171 AACGCGAGGACACGTACTTAC ACGAGATACGTACGCCTTTG 10 Rf4 (Bazrkar et al., 2008)

(Lu et al., 2005)
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Table 3. Mean comparison of plant traits of parental rice genotypes

Syl b dsb b ok 4ls > Slas
T SBaS s L4, b 35, Plant heightPanicle length b s 4l i 54l JS slas Panicle fertility  Grain yield
Rice genotypes Days to maturity  (cm) (cm) Filled grain.panicle*Total grain.panicle® (%) (g.m?)

P10-88-37 128.0de 96.6k 26.30-j 133.8a-c 161.4c-e 83.0a-d 579.7b-f
pP8-3-2-1-1-1-1 125.6f-h 141.1a 32.5a 152.0a 193.0a-c 78.6c-¢ 456.1d-f
P8-7-2-1-4-2-1-1 125.0i 137.0b 24.2j 90.2d 97.59 92.6a 704.7a-c
P8-7-2-1-7-3-1-1 126.0e-g 138.3ab 26.49-j 114.6a-d 141.8d-f 81.0b-d 513.7c-f
P9-7-1-1-1-1 128.0de 110.6g-i 28.3e-g 124.3a-d 135.1d-f 91.6a 626.2a-¢
P9-7-6-3-1-3-1 124.0h 131.3c 29.8b-f 107.5b-d 137.2d-f 78.3c-e 407.0fg
P9-81-1-1 125.0gh 126.5d 29.5¢-f 117.5a-d 152.2d-f 77.0de 697.3a-Cc
P11-6-2-1-1-1-1 131.6¢ 133.5¢ 26.49-j 105.5¢d 116.8fg 90.0ab 686.5a-c
P12-5-3-3-2-1-1 129.0d 112.3f-h 28.5d-g 125.1a-d 142.8d-f 87.6a-c 726.7a-Cc
P12-5-3-3-2-2-1 128.0de 120.5e 31.2b-d 141.6a-c 174.1b-d 81.3b-d 711.5a-c
P14-1 127.3d-f 115.6f 31.7ab 149.5a 215.7a 69.3ef 224.4qg
P15-2 118.3j 108.3i 27.6f-i 133.5a-c 156.6¢-f 84.6a-d 797.6ab
P15-6 128.0de 101.5j 26.39-j 107.5b-d 122.3e-g 87.6a-c 687.5a-c
IR65622-151-1-2-2-2R 150.0a 113.1fg 25.3hj 133.56a-c 202.4ab 66.0f 671.6a-d
IR680078-15-2-1-2-2R 150.0a 109.6hi 30.5b-e 145.7ab 220.2a 65.3f 593.9a-f
IR86403-5-5-2-1-1-1-1-1R  150.0a 114.6f 24.8ij 120.0a-d 218.2a 54.69 813.3a
NSIC RC 434 150.0a 115.1f 28.0e-h 103.8c-d 155.2¢-f 67.3f 392.6a-f
Jelodar syl 131.3c 138.3ab 28.8d-g 139.7a-c 161.3c-e 87.3a-c 450.5ef
Neda (RS 135.0b 113.1fg 26.49-j 114.4a-d 145.3d-f 78.3c-e 817.3a
Total J 131.8 119.8 28.0 124.2 160.5 79.0 608.3

J\})\J\}u;)l:d:,.nc;;ww):@JW|ch.~)>§j Q}anwLﬂlﬂAMS):.&nQ;F&bl:S&\Aai}l._.n;)_,:.»}a):
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Tukey’s test
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Table 4. Mean comparison of plant traits of rice F1 resulting from crossing the sterile lines of JelodarA and NedaA with the paternal lines

& el ab g b
s o MW A a5 b, S, b 55, Plant height R ETRY Panicle length A s 4ls g oS y 4l
F1 Crosses Day to 50% flowering  Day to maturity (cm) Fertile tiller.plant? (cm) Filled grain.panicle®  Unfilled grain.panicle!
H1  M7-P14-1/JelodarA 92f 120.0f 117.6hi 16.3b-h 3l.4a-e 7.3pq 184.8a
H2 M7-P14-1/NedaA 82l 120.0f 100.6m 17.0b-f 31.0b-f 48.5k-m 117.3hi
H3 M7-P15-2/JelodarA 81lm 121.3e 126.0fg 17.0b-f 29.7d-h 64.3ij 96.3i-k
H4  M7-P15-2/NedaA 9la 113.6h 112.0j-I 13.6g-m 29.2e-i 105.0ef 47.6n-p
H5  M7-P15-6/JelodarA 83k 124.0c 122.0gh 12.3k-n 29.1f-i 12.50-q 132.1f-h
H6  M7-P15-6/NedaA 85i 116.69 110.6j-1 18.6hc 32.5ab 97.4fg 85.5j-I
H7 GMB8-N-88-37/jelodarA 84j 122.0e 113.5i-I 16.0b-i 27.5i-k 9.3pq 157.0b-f
H8  GM8-N-88-37/NedaA 82l 127.0a 99.0m 14.3e-1 27.6h-k 26.1no 129.1gh
H9  P8-R5/JelodarA 95d 127.0a 139.6¢c-e 13.0i-m 32.1a-c 9.1pq 174.8a-c
H10 P8-R5/NedaA 90g 127.0a 143.5bc 9.3no 32.9ab 0.66q 180.1ab
H11 P8-15/JelodarA 95d 127.0a 146.6ab 12.3k-n 31.2a-f 42.2lm 134.1e-h
H12 P8-15/NedaA 88h 127.0a 143.3bc 15.3d-k 33.2a 48.5k-m 113.8hi
H13 P8-22/JelodarA 92f 116.0g 149.6a 12.6j-m 32.1a-c 101.7f 75.2k-m
H14 P8-22/NedaA 83k 127.0a 147.6ab 15.6¢-j 31.6-ad 73.8hi 104.6ij
H15 P9-R4/JelodarA 821 127.0a 117.3hi 11.6l-n 29.2e-i 14.80-q 141.6d-g
H16 P9-R4/NedaA 88h 127.0a 109.61 15.3d-k 30.0c-g 45.4lm 101.6ij
H17  P9-10/JelodarA 88h 120.0f 141.3c-e 11.3l-0 30.3c-g 109.3ef 58.8m-0
H18 P9-10/NedaA 88h 117.0g 124.0g 12.6j-m 30.0c-g 111.8ef 45.00p
H19 P9-11/JelodarA 88h 122.0e 124.0g 13.3h-m 29.8d-g 37.1mn 143.0d-g
H20 P9-11/NedaA 88h 127.3a 118.0hi 18.0b-d 29.2e-i 20.40p 151.3c-g
H21 P11-R4/JelodarA 90g 127.0a 125.0g 18.0b-d 29.4e-i 7.2pq 164.4a-d
H22 P11-R4/NedaA 88h 127.0a 111.6j-I 11.0m-o0 28.60-j 44.3lm 100.9ij
H23 P12-R3/JelodarA 88h 127.0a 114.0i-1 17.0b-f 28.1g-k 61.7i-k 84.5j-1
H24 P12-R3/NedaA 88h 116.69 110.01 17.6b-d 25.01 84.6gh 65.31-0
H25 P12-R4/JelodarA 88h 121.0ef 115.0i-I 8.60 28.8g-j 5.4pq 147.8d-g
H26 P12-R4/NedaA 94e 123.3cd 111 jki 19.0b 30.23c-g 50.2j-m 114.7hi
H27 IR68078-15-2-1-2-2-R/JelodarA 94e 125.6b 136.0e 14.0f-m 29.2e-i 155.1bc 31.3p
H28 IR68078-15-2-1-2-2-R/NedaA 94e 127.0a 121.3gh 17.0b-f 31.2a-f 177.1a 80.0j-m
H29 IR65622-151-1-2-2-2-R/JelodarA 94e 125.3b 137.6d-f 16.6b-g 29.8d-g 141.0d 35.0p
H30 [IR65622-151-1-2-2-2-R /NedaA 94e 127.3a 111.6j-I 17.3b-e 26.3kl 146.7cd 32.0p
H31 NSICRC434/JelodarA 98c 125.0b 130.6fg 18.3b-d 31.2a-f 57.1j-1 70.61-n
H32 NSICRC434/NedaA 98¢ 127.0a 115.66jk 16.6b-g 30.2¢c-g 97.5fg 74.0k-m
H33 IR86403-5-5-2-1-1-1-1-1R/JelodarA 99b 117.0g 126.3fg 11.6l-n 26.7j-1 118.7e 23.8p
H34 IR86403-5-5-2-1-1-1-1-1R/nedaA 88h 127.0a 116.0i-k 12.6j-m 28.7¢-j 161.8b 32.0p
H35 JelodarA/JelodarB e 123.0d 110.31 13.6g-m 28.1g-k 0.0q 161.2ad
H36 NedaA/ NedaB 90e 127.0a 98.0m 27.3a 26.9j-1 0.0g 158.1b-e

A
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Table 4. Continued ¥ Jsde anlsl
Ct} la S als Job als o ,e 4y als S sl 4> 58 05y 4ls 3 Shese
F1 Crosses Grain length (mm)  Grain width (mm)  Total grain.panicle? 1000 grain weight (g)  Grain yield (g.plant)
H1  M7-P14-1/JelodarA 11.26a 1.94Ilm 192.2ab 23.6j-m 5.7k-n
H2 M7-P14-1/NedaA 10.72be 2.03i-1 165.3c-k 26.8e-h 21.8i
H3 M7-P15-2/jelodarA 10.99ab 2.13e-j 160.6d-k 25.8fj 27.50-i
H4 M7-P15-2/NedaA 10.47b-g 2.25a-d 152.66 ik 29.8a 42.3e
H5  M7-P15-6/JelodarA 10.46b-g 2.21a-e 144.6kl 23.4k-m 8.2)-I
H6 M7-P15-6/NedaA 10.18f-j 2.26a-c 183.0cd 25.2g-1 38.2e-f
H7 GM8-N-88-37/JelodarA 10.31c-g 1.87m 166.3c-k 23.7]-m 10.7j-k
H8  GM8-N-88-37/NedaA 10.07g-k 2.20a-f 155.2g-k 27.0d-h 13.5j
H9 M9-P8-3-2-1-1-1-1/JelodarA 10.39¢c-g 2.04h-1 184.0b-d 26.8e-h 12.1jk
H10 M9-P8-3-2-1-1-1-1/NedaA 10.58b-g 2.25a-d 180.7b-e 27.7a-f 0.41n
H11 M9-P8-7-2-1-4-2-1-1/JelodarA 9.78h-k 2.15d-h 176.3b-i 26.5e-i 15.2j
H12 M9-P8-7-2-1-4-2-1-1/NedaA 9.60k 2.23a-¢ 162.4d-k 26.8e-h 23.4hi
H13 M9-P8-7-2-1-7-3-1-1/JelodarA 10.52b-g 2.13e-j 177.0b-h 24.4i-m 30.4gh
H14 M9-P8-7-2-1-7-3-1-1/NedaA 9.756i-k 2.21af 178.5b-i 26.9e-h 40.9ef
H15 M9-P9-7-1-1-1-1/JelodarA 10.59b-g 2.00k-1 156.5f-k 23.3k-m 4.8k-n
H16 M9-P9-7-1-1-1-1/NedaA 10.69b-f 2.17b-g 147.1kl 27.2cg 22.0i
H17 M9-P9-7-6-3-1-3-1/JelodarA 10.67b-f 1.99kI 168.1c-k 22.8mn 29.4gh
H18 M9-P9-7-6-3-1-3-1/NedaA 10.56b-g 2.17c-g 156.8e-k 28.8a-¢ 41.8e
H19 M9-P9-1-1-1/JelodarA 10.49b-g 1.89m 180.1b-f 23.0lm 11.4jk
H20 M9-P9-1-1-1/NedaA 10.38c-g 2.05h-1 171.7b-j 26.2f-i 9.5j-I
H21 M9-P11-6-2-1-1-1-1/JelodarA 10.74b-d 2.13e-i 171.6b-j 27.0d-h 3.4l-n
H22 M9-P11-6-2-1-1-1-1/NedaA 10.06g-k 2.20a-f 145.3kl 29.4a-c 14.4j
H23 M9-P12-5-3-3-2-1-1/JelodarA 10.26d-i 2.02j-1 146.3KI 25.1g- 29.6gh
H24  M9-P12-5-3-3-2-1-1/NedaA 10.48 -b-g 2.23a-¢ 150.0j-1 28.6a-e 40.9ef
H25 M9-P12-5-3-3-2-2-1/JelodarA 10.66b-f 2.18b-f 153.3h-k 24.4i-m 5.6k-n
H26 M9-P12-5-3-3-2-2-1/NedaA 10.29¢c-h 2.07g-k 165.0c-k 27.0d-h 29.2gh
H27 IR68078-15-2-1-2-2-R /JelodarA 10.09g-k 2.25a-d 186.5bc 27.3b-g 60.2b
H28 IR68078-15-2-1-2-2-R/NedaA 9.73jk 2.23a-¢ 211.6a 24.9h-m 56.5bc
H29 IR65622-151-1-2-2-2/JelodarA 10.07g-k 2.01Kk-1 173.6b-j 25.0m 54.3bc
H30 IR65622-151-1-2-2-2/NedaA 10.08g-k 2.103f-k 178.7b-i 27.6a-f 74.6a
H31 NS IC RC434/Jelodar 10.55¢-g 2.19a-f 127.81 25.4f-k 34.4fg
H32 NS IC RC434/NedaA 10.2e-j 2.29a 171.5b-j 29.2a-d 43.2e
H33 IR86403-5-5-2-1-1-1-1-IR /JelodarA 10.54b-g 2.20a-f 144.2kI 29.4a-c 44.77 df
H34 IR86403-5-5-2-1-1-1-1-IR /NedaA 10.49b-g 2.28ab 193.8ab 29.5a-b 50.1cd
H35 JelodarA/JelodarB 10.82a-c 1.78n 161.2d-k 20.9n 0.0n
H36 NedaA/ NedaB 10.20e-j 2.14d-h 158.1e-k 24.2i-m 0.0n

LI (513 e D55 oy gy Jlozml o 53 (S5 0pa3T ol ohites &5 ke g 511 o7 oo Sile D5 52 55
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Tukey’s test

q
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Fig. 1. Clustering of rice Fy resulting from crossing of sterile lines JelodarA and NedaA with paternal lines based

on Ward's method and Euclidean distance coefficient
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Table 5. Mean of plant traits of clusters of F1 rice resulting from crossing the sterile lines of Jelodar A and Neda A with the paternal lines

05,5 AW 300 b s, S Ay b3, g gl G Jsb O Sl ads s 2 b s il i )38, 4l
Group Day to 50% flowering Day to maturity  Plant height (cm) Panicle length (cm) Panicle exertion (%) Filled grain.panicle  Unfilled grain.panicle

1.0 87.6 124.0 114.9 29.4 80.8 29.5 134.0

2.0 89.0 127.0 145.2 322 79.8 41.3 133.2

3.0 92.5 126.7 121.2 28.9 93.6 160.2 43.8

4.0 95.4 117.2 127.4 294 84.5 103.0 55.0
Total 90.3 122.9 122.1 29.7 83.0 63.7 104.1

0 Jod> aals

Table 5. Continued

45\:J}b ﬁl:u’lf als e 05 ‘m’("ﬂj g>f4\>§)))p b 6)9,b ‘Glﬁéﬂs“—

05f g eab Ssaw  Grainlength  Grainwidth s s s e 1000 grain weight M) (s dsb 2 6 349)  pojlen grain fertility  Panicle fertility ~ Grain yield
Group  Total grain.panicle? (mm) (mm) Grain length:width (9) Grain density (%) (%) (g.plant?)

1.0 163.5 10.51 2.07 5.09 25.2 5.5 13.9 18.4 141

2.0 174.5 9.93 221 4.49 27.0 5.4 21.9 23.9 19.9

3.0 192.7 10.10 2.22 4.56 27.3 6.6 84.6 83.1 60.4

4.0 157.9 10.45 2.16 4.84 27.0 5.4 66.2 64.9 40.2
Total 166.6 10.38 2.13 4.90 26.1 5.6 35.7 37.8 26.4

AR
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Fig. 2. Band pattern of RM3148 marker for parental rice cultivars and hybrids resulting from crossing with

sterile JelodarA line
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Fig. 3. Banding pattern of RM3148 marker for parental rice cultivars and hybrids resulting from crossing with

sterile NedaA line

ool odsls § s s AL (e 5 dals (slac i3 RM 490 SiLes U J oS e 455 Sl ol il
23 S5 65N 5 seb (F JSK2) 515 0Lt IR67924R o 03 ) sty S sk «(Rfs 05 L anes)

'Y



ML AP O 5 S lge sl otils S slap Y lals”

Y Ol 4 La 3W 4 IS” (¢l - IR67924R oY
Uiy (SN Julie 53 s o lalid (559, okils 5
« NematA « CMS5) NedaA and Amol3A L Rome
a5 il 1 6,0l HIdas oy %S (ChampaA
Lgs Rf 03 RM 490 (sla SSLts 3l eslinul b J ST 50
L 5% s Uiy ol s o Lulis IR67924R Wiy 5
S0 6y 9,L deys A 51 i e CMS
PIY Aol 3 RM 171 Slss o 5l ol gl
(& JS8) 3,13 51,5 Rl 05 b at g 5 08 50 o
(Nematzadeh and Kiani, 2012) SLS 5 e3ljCans
o= RM 171 S50 aud slow| IS8 sy e
i 5IRET924R tals Y 5 A i gl odie 5 oY
IR68078-15-2-IR65622-151-1-2-2-2R iy Y
aw U ol on IR86403-5-5-2-1-1-1-1-1R  (1-2-2-R
Asls gl g oadly sla oY SW 5 Jol= L
5 1R68078-15-2-1-2-2-R sla—s 45 45 sl OL&s
sd 55 Rl 05 syl IR65622-151-1-2-2-2R
105 ol S5m0 Doty 55 0T slady oa
5 5331 IR86403-5-5-2-1-1-1-1-1R o5, 5 o313 5

Wl s gl (515 s S L alie )l

1-8L08941L

W
I

b
|

<

TGl

101 bp

98 bp IR67924R

dald o8y lel ) 23 s 5L i V) (o g
Al 05y 9 5l Stz V0 ) o3 gdoe 53 (ALG) (ke
S QA ol s 6551 slyls IRT924R L) -y
AzeaREs 05 slyls 5 s s
o5 SN IR68078-15-2-1-2-2R .l o
IR65622-151-1- pLs | 3 15 qode i dals o3, b 4l
Sl 6 NI IR86403-5-5-2-1-1-1-1-1R 2-2-2R
A e 9035 IR67924 ual s VJJ - alia
H34 5 H30 (slady ;o 5105 o5, Ly ,.islHst
Sy 4y 5 IRET924 dals 5, L }_Q‘v_a
5 o1 OLSLL O JS8) din g &5 K55 0
aalllzs 45 (Babaeian Jelodar et al., 2012) O1,Len
SIS T st o kils 5 5 a0 Lo
SSidir slayl s s 6RM 490 Slis o5 s S
S g 48 sl ¥ T 5 IR 8899 KiLis oy
Slebl s asls 15 g0k eils § 5 slani b oYL
o i S aa by eslisal g KUl ) oS 5
53 ol el 8 sla Y ol m Sl oSS
sl 55 .ol §se sl CMS-WA i
«(Gholizadeh et al., 2014) ol,LSen 5 o5l 8

“1-C-$-S-E0¥984l

AL oo 5 p¥ b (3N 51 ol i (glads jon 5 (o s r\s,idlﬁmeoﬁm@u G SI-F S
Fig. 4. Banding pattern of RM 490 marker for parental rice cultivars and hybrids resulting from crossing with

sterile NedaA line
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Identification of suitable fertility restorer lines for development of hybrid rice
(Oryza sativa L.)

Mahdikhani. H.!, Gh. Nematzadeh?, N. Bagheri®, A. Afkhami Ghadi *

ABSTRACT
Mahdikhani. H., Gh. Nematzadeh, N. Bagheri, A. Afkhami Ghadi. 2023. Identification of suitable fertility restorer lines for
development of hybrid rice (Oryza sativa L.). Iranian Journal of Crop Sciences. 25(1): 1-19. (In Persian).

One of the main priorities of using heterosis for development of hybrid rice is to identify the suitable fertility
restorer lines. Therefore, to identify suitable fertility restorer lines and evaluate rice hybrids, 36 F1 hybrids
developed from crossing of two cytoplasmic male sterile lines, JelodarA and NedaA, together with 13 lines from
local cultivars and four foreign fertility restorer lines as paternal lines as well as JelodarA and NedaA, as second
crop, using randomized complete block design in three replications in the research farm of Tabaristan Genetics
and Agricultural Biotechnology Research Institute, Sari, Iran, in 2019 and 2020. Mean comparison of
morphological traits of F1 hybrids showed that the highest fertility and grain yield belonged to H28, H27, H33,
H30 and H29 hybrids, which was mainly due to high fertile tiller number, 1000-grain weight and high panicle
fertility. Using SSR molecular markers including RM 171, RM 490 and RM 3148 associated with the fertility
restorer genes Rf3 and Rf4 for selection of superior hybrids revealed that RM 3148 marker could identify
superior hybrids resulted from crossing of paternal lines IR68078-15-2-1-2-2-R, IR65622-151-1-2-2-2R and
IR86403-5-5-2-1-1-1-1-1R with male sterile JelodarA which had similar band as fertility control restorer line
and H27, H29 and H33 hybrids. These hybrids had both bands i.e. heterozygous, and based on this marker they
carry Rf4rf4 alleles. RM 171 marker also showed the likely presence of Rf4 gene in IR 68078-15-2-1-2-2-R and
IR 65622-151-1-2-2-2-R lines and hybrids developed from them. The F; hybrids had both alleles in
heterozygous from Rf4rf4. The results of this experiment showed that IR65622-151-1-2-2-2R was the suitable
fertility restorer line for NedaA cytoplasmic male sterile, and IR68078-15-2-1-2-2-R and IR86403-5-5-2-1-1-1-1-
1R were suitable fertility restorer lines for JelodarA cytoplasmic male sterile. These fertility restorer lines and
cytoplasmic male sterile genotypes can be used in hybrid rice development programs.

Key words: Cytoplasmic male sterility, Fertility restorer lines, Grain yield, Hybrid rice and SSR markers
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