[ Downloaded from jcb.sanru.ac.ir on 2026-05-28 |

[ DOI: 10.52547/jch.14.42.86 |

s b i 5 gl pole oSl
= ol ol asliiagy

V) lals 8V o)led /o3 ez Jlo /sy LS Mol aaluing,

" as}.’ dJliA"

9 wbiCou y Gluo 3l oaliw! U goi g a8l g s cpY (S5 Cadlo (owyye
(RF) (659,b 85515 )5 39 45 U dinnod SSR 5,5 ;141

T P L N ST PR
S8 o3l ylos g (5,8L Jeobi ol jwoni il S S sage s
Sl b @lie 5 (55,58 pole oSl ad) (i) (ggmatils -
(gh.nematzadeh@sanru.ac.ir : Jggumeo oim g) ¢yl pubo (£5gl8 Caunnyj 9 S5 0895y ¢ 6w (srab mlio 9 (65)5LiS pole olKuisly sbiwl = ¥
ol b e 5 (6595l psle oKl ey pole saSaily jLuily —¥
ol (b @lio 5 659l pole oKty (i b (65598 (6 pgldcuny ) 5 Suf 0aSutmgy A3l (ol —F
Ve /AU Bl ol A ERVAVAR SO Y

Do 20,5

ol 2 059 2 n oy SoMl e a5l sl iy J3hato Py g 20 o BV i 5] 5 Slos 180 5 oo
W lidesy) Slho (bj)l byl Giagh 295 uisr 4 xis Lilid 5 03 gk 0355 0F Gl & Casl (adlly lacuisy sl
35 1al R4 g R £ys)ls 01515,5 3 05 b layo SSR JoSse S5l dus | Siuurad § 81 i

B GloSsly b g0ty s b (655U (gl 5 S 0aSimgly (g 4s)je 0 VWA Sl o lacuigs cul iBdg, g dlge
S5t iz s o5 1 CTAP. g, b DNA gl i3 i) S5kt 3,k oy 4 sl 5 oS Sl 4 €S 5 4 b ol
&y RMI71 S5l | dtan RFA 55 3 RM 3148 5 RMAY0 (cla Silis Lol RF3 Lol 15 83 b diasan SSR,SiLis dw 51 43,5 plosl
5 ookl g8y 50 (69l 0ad S slay; (olwlid

Ve (S 0y b (28 slociis (olod g (5395 WAITY L P15-6 Cigi aS ol ()Lt 2 sl (6o Slaglie ol Laaidly
IR 86403-5-5-2-1-1-1-1- 5 slacuisi) & bgiye (mpe s 3 p)5 Voo VL) loguipij 3 )Shas (e oy ol 0391 (25w =32 09)
5 @l JJ3m ()39 sl ddgs s gl Ay sl zals s 4 o edgy PB-7-2-1-4-2-1-1  P12-5-3-3-2-1-1 P12-5-3-3-2-2-1 P15-6 AR
b ol il aigs Job ¢ ywylawgie) Jsl 09,5 p0 aS” Wl S5 05,5 dw > (olls pB)l sladigs 450 gt ) ol odg YU aligs (g9L
b 9 5% Y e olyen 4 15 o8y (YL Sk 5 )Shos g &l Jlia (159 adod (5y0)b Cnyin) pgd 0955 3 lgle o8 (aik &l Job 5 VL
kol adlie Jlog 1) adllas 5)50 Slao ¢ Lol sloadlge 4 4o xS 118 (&3 (VL w515 g olisS &l Jsbo g9y ) pow 09,5 13 (2B )|
on bloyl g asly gyt (53] 4lhe Hlan opl &5 Cunl 03905 a5 1y Wodly il ks duo jd AV/FY Lo gosne 45" 3505 pasnits S (g YL 039 poldo b
NSIC 4 IR65622-151-1-2-2-2-R JR 68078-15-2-1-2-2-R (slaigrj ol olis ;S5 dw skl (580 goamo 9 S o ol |y Slino
W39 (£)9,b 0l S o5 (glyly RCA34

RM490 RM3148 ,SiLis o0 L P15-24 P14-1 P11-6-2-1-1-1 P9O-7-1-1-1 clacuig; & ol 4Lis SSR LGS Y o (sdiyzes ‘5).;47:&2:
b Jy Cusl 0as 03l jaseis R 45 (¢l)ls RM3148 S5l b bauwis (3 4SSl cle g 0390 L ) RFA (sl )5 5l e 5 s RT3 45 (ol)ls
o 035,531 05 el 4 lacaisss cull A3L S 5 55 3,90 3 oo pslSislyS o 4 Wl e A5 3l asets RMA90 ,Silis
I3 Ty et g Al 53 (6550 bl g 035 (693 0T slage Yl S 03l eSS

950 (51 TS S 4y et @ 2 Al s 590k 15 IS (Waojly

Symp pByl 3)Slas (V) A8L (plio sl ayjS ccuiS
(OF) cwl i Jooze pByl & o doyy ¥4 Y-
Wl 2 ok dpme LMol Gl (2 yiere
oSy 55 s o cunl ally slacasy; bl
S (V) 98 jore 4 pxie Ll 5 03 )9k
Ly Sl Grily el GRS 2 s She
95 9 bulyy (oyn sl 3 Sles (Sgpn o e
Lpd @y My slaied (SNl laddly (S5
el (V) 39 cually bl ) Jpeus cage
oily Gl b @Sy 6yl > B Sljgps
Ay laie 4 &S ol puie 5 oY A pY sl gllao
Dodbiee ol (b Npea S Mg gk
288 Cunl (pY A (g oy gl bo) cn P glte
bis gl o5 cwl A Y il B ¥ by o
Lis ) A ol B cnY (gh g Cosl oV A (Y
i s plsie 4 o151 a0k 5 Y R (Y gl
2 (V) (lSen 5 (o (¥) 258 o3lisal (03,5 Alg)
oo b e g g Y A (S5 65 L))

oMo
T iS5l am le B mre Jpare aw (S0
WS o el ]y e (Brae IS 5l aop Ve &
ool 3% L 4 Fusl sl @i 2 Ses Jil 1L (V1)
Conl (olal dawg g Camor My Juols &5 e jo lie
b o)) & G ol 336 el 5 by Lialil ) YL
ge Jpaze S gy (MYNY) cunl b5 YL 5 Shee
Conj bl iz 3blo b (Bl J> 4 5 ol
S bl )3 plex Slagn it c2lsp 5 ol 5 e
S50l 2 ke Cumer o8 ) e & Ssdie
obesly dams lp s en 4 (WAEND) LS o
Sl s (S35 g8 ol W G 9 Ses
Sy oo sl 4 (W) Caol SLLE Coaeal gy 5y pily
2 @l ctel pglis @ page S i g 5l
e RS
4 a8 adb e Gy bazme b 5l g 51k oS lgsel
doa I M > elp o)b a8 oYL 5 Slee
25 ) dea @l 25008 g j8 Al diE 98


http://dx.doi.org/10.52547/jcb.14.42.86
http://jcb.sanru.ac.ir/article-1-1269-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-28 |

[ DOI: 10.52547/jch.14.42.86 |

AY

S} adlllas ¢ gl ol I Ban wyud @i > ol
sy, Slio 3 olitd b gy wloiee sloce
291 6yl 0513, 1 35 b s SSR sl 321

L g 9 20
oY W Jald i i S Gigy o)
a5y il Sl olyed 4 emd Jus A8l o>
o) 93 9 ) @wp olgs Ml e 5l )b
.(\ J9J‘>) Cawsl 00 03laswl )].)91? 9 Js L;“"“‘C)’ o.\j)l.A.Q;S
andl (g5 Voo 0L (3gin Bk jl el Jigx slagpY
Slawn (g550liS 0aSiidgh 0 £ IS zose I LE
).) (Ml) O g .}.3.)9.3 R .)L>u| UI)"I Lf“‘ ‘_g)fl L)Lo)L"’
Sy9UiS 6yl ) g iS5 0aSlimghy (idgR 4)je
b @lio g (55)liS pole oIl & aunly i pbo
Sk gy b bl ((iSogs Jud Ve jlan 5 cuiS (gl
Slogas polol p loped hgy b ashl 3 g 0SS
15 slaadgh) 525 38 51 5 pmlidc opllas
S ki a0kl slay) g ewMgiw
e 5 slays slyls (Mallops pudie o glappY b (S
Pyl lpieds 03,105 05, 93 5l GiagR cnl 53 g 039

Table 1. Rice genotypes studied along with their pedigree
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Table 2. List of molecular markers link with the main fertility restorer genes used in this study along with its

information
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Table 3. Analysis of variance of morphological traits of the studied genotypes
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Table 4. Comparison of the average morphological traits of the studied genotypes
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Figure 1. Dandrogram derived from Ward cluster analysis with Euclidean distance for parental rice genotypes based
on the evaluated traits (Cophenetic correlation: 0.91)
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Table 6. Eigenvalue and ralative and cumulative variance of two main components based on the measured traits
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Table 7. Decomposition coefficients to the main components of the studied traits
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Figure 2. The genotype x trait biplot representation based on the first to three components, based on morphological
traits
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Table 7. Schematic representation of microsatellite DNA specifications for their parents.
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Extended Abstract

Introduction and Objective: Yield of hybrid cultivars is 20 to 30% higher than conventional
cultivars. On the other hand, the most important challenge for hybrid breeders, especially in
Iran, is the selection of parental genotypes that have fertility restorer genes and ultimately lead
to heterosis.

Material and Methods: The present study was performed by evaluating the morphological
traits of 19 rice genotypes and the linked of three SSR molecular primers related to Rf3 and Rf4
genes. These genotypes were planted in 2019 in the research farm of Genetics and Agricultural
Biotechnology Institute of Tabarestan in a randomized complete block design with three
replications. Quantitative and agronomic traits, especially paddy yield, were evaluated. DNA
extraction was performed by CTAP method with modification from leaf samples. Three SSR
markers linked with two major RF3 genes including RM490 and RM 3148 markers and RF4
gene linked with RM171 marker were used to identify fertility restorer genes in rice.

Results: The results of comparing the mean of rice genotypes showed that P15-6 genotype with
118.33 was the earliest and all foreign genotypes with a maturity of 150 days were the latest.
The highest yield of genotypes (above 700 g / m2) is related to Neda genotypes, IR 86403-5-5-
2-1-1-1-1-1-1R, P15-6, P12-5-3-3-2- 2-1, P12-5-3-3-2-1-1 and P8-7-2-1-4-2-1-1, which due to
the number of fertile tiller, the number of fertile panicle, 1000-seed weight and panicle fertility
has been high. In the results of cluster analysis, parental cultivars were divided into three
groups: in the first group (medium vyield, long cluster length, high number of full seeds, and
long grain length) the Jelodar cultivar, in the second group (maximum cluster fertility, 1000-
seed weight and high paddy yield) Neda cultivar along with four other lines and all foreign
cultivars are in the third group (late, short grain length and high grain density). Principal
component analysis divided the studied traits into four main components with eigenvalues

above one, which in total explained 82.61% of the data changes, which these four components
are more valuable and express the relationship between the traits. In total, the band pattern of
three markers showed that IR 68078-15-2-1-2-2-R, IR65622-151-1-2-2-2-R and NSIC RC434
genotypes had fertility restorer genes.

Conclusion: Summary of all 3 SSR markers showed that genotypes P9-7-1-1-1, P11-6-2-1-1-1,
P14-1 and P15-2 with two markers RM3148, RM490, have Rf3 gene and haven’t Rf4 genes and
the reason that some genotypes have been identified as Rf gene with RM3148 marker but not
detected with RM490 marker may be due to crossover between the desired gene and marker, so
genotypes with fertility restorer gene are fertility restorer lines and can be used in hybrid rice
program.
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http://dx.doi.org/10.52547/jcb.14.42.86
http://jcb.sanru.ac.ir/article-1-1269-fa.html
http://www.tcpdf.org

