[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1398.21.4.6.2 ]

[ DOI: 10.29252/2hj.21.4.368 |

"Olal o503 pale 455"
1A Gl ¢ 0 sl e § oy Ml

(93 Yl
disuel s 95 Caxesr 38 415 3 Slos b o o Dlho il ! § Lol SBQTL b
(Oryzasativa L.) go p oS 5 5
Identification of main and epistatic QTLs for grain yield related traits in a
recombinant inbred lines population of rice (Oryza sativa L.)

5T sk lonl ot Mg il i o 5o 0L T 0,0 0L B sla 5 og s )

°Lg.sL,c«J.:§\6Lc«

ol

- k4

3155 Shes b Jas o lis ¢Sty 5 ool GBQTL Llalis IYAA (S3ke I & 9 uslow! [ (8 bl umd . (53T 39 58 Ol 13 .8 (. (99 yw )
FUATAO ()N Ol pl (203 pole 4 yo Oryzasativa L) w » oS 5 el iy 5 Comer

Sl solain 4 md9 R ol Ol 20 p (SO154 4ol 53 4> g3 3390 Lol Bludl jI O 9 oduzmy Cédo <X 4ild & Ko
(IRA cmo) B Ao/ IR67017-180-2-1-2 carozr <O 50 & Ko (51351 9 410 & jShos il 9 Lol SWQTL
TP D=0 4 Slae) 30 bl .l 1o 1TAE Sl 38 (oSS § b)) dilio 93 30 F6 g5 9 s g5 (B (¥ 1T Jolis
SO Cdo AY 3 Khie Caxed  Siwge 4id b plxil 5150 g 9 WLy gy b Solai ol ST gl 7 yb 4l 9 oS T
99 oy OB Ha0 3w 10/0A tamwgio dhol b 1) &xip poiS 3 O yg0 (Hilw 1107 ( Siwgn 09 5 003198 10 (SSR) o5lgalo 3 5
P939=09 55 =t (593 ol QTL 1Y Slawd £g0mm0 38 (5 o Sldbold Lo gy 4 QTL 4 305 010 g solme S
L GFG4 azmy S1usi (61 ym o33 1118 cuigid E955 comaed b GTNS (3 SOOI .8 5 o Lol dxlllan 3390 i g2y STy
5 Ol WS89 Cio (i (381 T (51510 (ild & Shos (Sl w033 10/TLAGYE 9 dbgs 50 g 410 dlaw (Sl y o8 11/1
o=l 3 Olas 0l gy (D9 Aligs 30 &5 gy 41D Buai (59 (A (1391 F1 (81510 (o33 1A/A migid £45 463 L (SGL
taomo b (431 391) QTL pusCons 3.0 57 colitnl 410 8 ;Shos dgar Sug> (SO 54 S0 » 38 (5 by Ol b S5 SO
O QTL cés VA Egommo 38 .09 HI8 Jao wé Dlao gl (S1y (J9 510 Sxo dligd 30 &5 gy 418 i g 4ild & Shoe (Sl
8yl 4oy gt 10 05 g | O ST g3 iy HAD Lol ddline 3590 Dlao plod (ST IS ixe (b 131 X b1 531) S Ly |
&1 0SG6 90SG1-2 S5 Slaylbse o hadd .09 Cdo » Sl QTL Cas i Slowi b dligs 50 &5 gy 410 dluwi 9 4ild
Ao Oy A gl () (i g £ H A0 TE 45 Cld 0959 axo b 510 e Tl | SaSon g (AbigS 50 ST gy 41 Sluss
29 =3 418 Sumi g dlgs dlowi b 418 O Khos (ym (S5 Mg D ygo 4 WO S (0 J S 1) Chde oz Olojed & S5 Ol
4ol L RM5302- RM283 § RM8218 - RM3417 RM7551 (sl ,Slis slo3T opf gl wlo! . ollid 4dgs
20 Wilgi oo 45 Nl 2 llid 0SGL 9 gFG4 [GY6 SQTL b diwgw (S Slis Olgie 4 ud § 4 O Hg0 lw geio 6 +/Y
N 15 A gi 3590 g g 00 O ST 4 SRS (58 F4 by

(S5 QO § (ST AhgS ( i g Eg (D g (Sl (sl (sdolly

3L e Il 085 (5,55 Al ) e Al VAN VAT sl ARV Sl s o U
Ok ) ozl 65 y5laS oSl S5 5 gamiils =)

(nazarian_f2000@yah00.com S35 5 xSl ) (oS 4518%0) Ol 3 ol (655 5L5S” 00Kl slea-¥

G338 a5 5 s Teliios Olejlu Sk ¢ 58S g p Sl s sl slil -

Ol J o8l (535528 0aSlisls HLisls —F

;;j),L:S@LJ}j)‘ngolm”“ 5 Ol sl .C_,..i)g)_}ﬁif C"' Ol duw 9o Lkl -0

YA


http://dx.doi.org/10.29252/abj.21.4.368
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.4.6.2
http://agrobreedjournal.ir/article-1-1082-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1398.21.4.6.2 ]

[ DOI: 10.29252/2hj.21.4.368 |

YA Oliess F o,lets A(,s_ 5 S e (001 2 pole 4"

93 4d g Bl (G a5 Spsises S Ss)
|y oty SIS (5l 4 p35505,5 (635 QTLESS 5 4
SLAQTL (5l ks ol bl 1 dis S s lulis
5,5 eslinl g (JsSse 93154 (51 Ol 5 oo ke
L8 55w S 55 (gl La0T 31 0155 o pwoman
2303 612 0 82 00 4k JSN s

S ol 033 QLS ST K5 Dl ol
(5l 5 Sle 1ol 31 5D (S5 Jale o0
e (08 Do J 287 (6l (o Jole a5
AT o0 o 2an 5 b (63l it e
50— S 5QE) L 5> QTL DS
5555 i oS Sl J xS s 1S 5t
STLQTL Y sluses (Zhao et al., 2016) ol ,LSea
Sen 1 S 5 3 Sl (sl (s (2l
T Sl s bdis S0 glalis s 53 QTL
b sl gl o el oLl QTL Hlga 1SS
SQTL gy slss s g )l s DS s sl
QTL o3 S1QTL 93 5 ad o= 55 als sldss QTL oo
Lose 3 il 5l 2Sen o (glyls casls e 05
Ol 0 (S5l (503 o 53 3 Jl3 e
Sl 53 e 53 (S5 e 1) 3 N
QTL (g3l 3lim 5 dd o (oS oy
5, s Jol glial 5 ails 5 Sas (6l &K by
Ol g9 5 SIF T 51 5 oS s slulis
.(Wang et al., 2014) Lsls

s =ne ol GLAQTL (s (g5 lmy!
‘G;J—3)°-’J—<L‘~“t5‘)—?‘}5;—<l-““6‘;—i
ilod s olwlis S Calides glalame 3
L «Jls ¢l s (Ye et al., 2009; Zhao et al., 2013)
DS 53 (e 5 Sl OI51 5T o o
5 5555 Slresls Olojas 42 mli (i p 3 Shee
33 S5OV &S sl olis ol e ler o5
S5 03 5 Ayl Sl ! Ol 515 Shae J 28
23 edd 3T o 5 e U (g5l RS

¥4

oo
48 oz (o) oo K g 3 Ses
aw U Lalal bl 0558 o J 287 (godaze g0 Lo g8
33 asls ol ¢ als 3 Slas (glial Ol g 4 Cadeo
e lalid 45ls 1 O5g 5 6 )3 4d 5 lUaS 4
C—enl 4 a> g L (Wang et al, 2014) 555
£ el Cal el s = Jsames (63 a0l
YU als 5, Shes U do i slacs g5 A5 0l )
e Slal 5ol ST 5 g dae s, Shee (615
CUJ‘ G354 G L g O e Cff' sslsa
ol 0diST I8 55 gLl ol iz s
S S (O S WO I
il 53 LT 5l glalis bams L (gl
LS 4 Ol Sy go 4 Jsldze (o515 5an
i o) s el g oslinal IS0 sla Silis
Sl 4 5o (o diadyld i, S Ol e 4 QTL
JLa 3l Er SLQTL obaid Ll ar 5 Sy58 oS
SLaQTL 5 ol 03 S (glea>Dle L5 b2 144
Jos 50, Shes Ly Lad e Dl sl 505
@y el pluls T sl sla 25 4
a5l SLaQTL L ol 1 o go sLAQTL
35 b LT 51 0155 0 aS Wlods (gLt linan
505l gla gy b ks g o)l 4 JWasl 5 b
& 63l 53 dMAS) il oSS 4 sl |

(Wuetal., 2013) 5 5" o5l
=S Slio J,m8 el Olis b i beT mls
(Zou et Aal o g 5> Calies S5 SO w5
al., 2005; You et al.,, 2006; Wang et al., 2014)
&\LaQTL (Singh et al., 2017) o, LSan 5 K
gu;@\g,;l,@ﬁﬁ\,jowj;;\w
Ll gl 5 i ged (L0 gne 65 5 ST,
Gy 3, Shes gl o QTL ¢S5 Jpane o5 2
S50 a5ls Ao 055 6l QTL Slgzr Y sy S
QTL 55 gy 5 (QTL33) 53 ¢S lonpsjpss S


http://dx.doi.org/10.29252/abj.21.4.368
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.4.6.2
http://agrobreedjournal.ir/article-1-1082-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1398.21.4.6.2 ]

[ DOI: 10.29252/2hj.21.4.368 |

"YPA-FAD VA OLn 5 g e s €SS bl 5 ol SLQTL plalis ™

23 sl 685 O e 4 LSS g Sl
YOX YO alwols L oms e 2o 53 isleT (gladsly
YW b sl il yd s S e il
) (=\>,u'\ P09

ab 3 Slds) dmey Sldas Dlie Liy b b s
ES gy als sldas cad g 53 5 4l Sldas (@ g 55 5950
i) Fas sl iy Ao 09 g a5 s
& i Mol g 3,
A1y, 51 (40 5e3) & 5 05 (55, (Chaudhary, 1996)
Jsmames (LBl p 3l ey LS Lgﬁfojl.!d\ di‘.il.ajT
W omsb, L O S a5l as e V7 (&S ) als
Pl s Shes 5 555 GBS b Sl edo s
Cio a5l Oldalie 5S0ke L deslone L 55
Crb bl dus el il ls o S
Slwloes gl s B 1 5 oslinal 3550 < 8T
5 63linl SAS 5 EXCEL sla,ljil o 5 5l (s,LT

(o Aoy ado e 53 (hale3T Ay e ol
5Bl e Plus bglse 51 S lad s
o8 le3T 53 CTAB bs,y 4 LT3 DNA ol e
A ol Sy~ Dl s g (6555 5
S 9 S .(Murray and Thompson, 1980)
L o oSG 58T J5 655 0k z! A=~ DNA
Swd 3,8 e Y 56 s Bl 5589, S eslizal
S i elal oylsale 5y ST s Yo
5 (Temnykh et al., 2000) O LS 5 feied g5 =
L (McCouch et al., 2002) ol ,LSn 5 5 S ¢Ss
S35 5 2 Lags g9 S S (655 il iS5
Sy Slo s STs 3l eslizal b Camesr i
Syl 48 Cim AV slas (LT B ) Oga3T
i L s g g2l b S8 e
o ol al Ly ey (sl s 2 ST
x> > 5 (T-Gradient, Biometra, USA) ISl g 5
L STy s el STy o (sl s Sa s

Léj‘é)b@fb@))%&ﬁbd)‘ﬁbﬂ

YV

S | Sl 51 (gl (55 0L VY sl oS Il
53 s ine Lol QTL Ol yte au S5 e ol3 e
DL § sdgn cpl iy ot lulis s Shas J 8
Wﬂjob}_:o»‘_?ﬁa’JJSL«&dJ_ﬁfd)b
35 S 3 pShas 2alST 55 aoe 5 AT o
Rlauas s Caw ol @olisa gl ol gl cdyls
ol 3 2 sl 3 DN 51 G5 55T 5 D
.(Hosseini Chaleshtari et al., 2014)

b oy S &S5 Sl eslinal b Sl G )
O Vb (B e e 055 330 31 Juol
35, Shes Sl « (IR67017-180-2-1-2) A¥Y ol
Oladsd dw 4o OLSs 95 s = :JSL.; sl
(plSD) o 751 Mo o8] 5 () o5
Dl ol oS 8T (55 sla0ae s L)l
LT s o 5 (35 a0l &Sk il 31
s 35T Lases

B mgy 9 3l

Cmmer) g8 Cmma S5l g ol 5

S 55 Al ¥ YA s L Lls (RA
Oy 4 (A) abLS o a5y 055 5 51 Lol
Olsze 4 (IR) IR67017-180-2-1-2 Y 5 (s ske Ml
Slacs 55 51 6o Uy s eslizal (g, Al
>N L Dl Mallop d g0 0k
b (sns pl,1 51 (aBIST o 03, 5 eomiy oS, VL
2l B Bl ey o575 ALl ol 2 SNes
Sl 5, Shas 0l s Slio 15 51 Comar
53 omelie (S5 g 55 5 il oo U g 55 LB
5V Jolia) Csls 5 s LT W 51 ol e
S e e o =S g el ey Y LY
5 elo G e ablS e bl dR Y ¢ als sl
by 8T b LB s WYAF Jl s eils
,;,;,\Jﬁ@pgswyg‘susﬁcfb
ool 5 Lty 53 5558 g Ol e 0 O


http://dx.doi.org/10.29252/abj.21.4.368
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.4.6.2
http://agrobreedjournal.ir/article-1-1082-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1398.21.4.6.2 ]

[ DOI: 10.29252/2hj.21.4.368 |

YA Oliess F o,lets A(,s_ 5 S e (001 2 pole 4"

4S5l 0L OLSGe o (g1 il 4o ol
RIL) S 3 5 asbaT iy 55 Sl 55 Cmer
> es sl 50, Shes 5l anlllan > g0 i
Lo )3 885 5 iy Jleil haw 55 (55l gan Sl
Sy Comaz 0503 (S5 ¢ 55 oins Ol &S il
50 Slis 6l byl ST m Sl 3 Slio o)
Slaosls mamad 4 (G55 ol 355 13 sas anlllas
0 2355 ()| 2SS 8 sl sl m Slio
s 53 Do il 3 laeme 6 ¢ 43
Cils sy s S i 5 el s 5 slagm Y s
23 83l g Olge g b5 e 08, (Y sux)
IR o5, 51 a8 5l (slls aalllan 3 g0 Slios pls
» oS s Al Y Kk s eds
Wt 3wl sl g 4l 3 Shes gl Core oyl
5 s Al 53 bl oSils o > s
Sl (o 58 sla S5l Gl e Lo 8 sl 8
sdalivc Comax 95 A RIL sba Y 55 aslllas 55 4
G La Y 5l 5l an () JS2) ws
ST bl ST i (s 5 e s 4
Slis aas (512 jslomie S8 3 g 5 s O
J13 53 Dl (sLaosls S it s il 3 4
22 (S5 OLSe SC Sl h a s 5 55 Comer
oo A SLa) T L asS 50 Sliw ool xS
(Ye etal,, 2009; 5,05 Coille atn) ol 53 Oliioms
Hosseini Chaleshtari et al., 2012)
L ¥ gz S S sl 0Lt L
Wy s (Ao s YA) [SSLES AV sl ol gala s
g s SSoue Glys IR Wy 5 Wb Lo
V) (o555 Sl (o 2 L (Y JS8)
S sla n Y Camer (sl o)l pnke 5, sla Kol
212 0L 5 Sl 03T G b Sl S 5 5
cosliul 5y 50 sla Kt 5455 lsl b aS

QM\JJJ_LA)LES\JJH @‘)\ﬁb@}}@b

\nA

Yo o) oty 45 o V9w 01§ Sl 453 4F s
O ool 5 Sl 4,5 AF glos 5 (gludis puly 436
5300 las jsLa ST Jasl ad> o 4t
g Calibes o ST S 3 ey ) o) S sl
0 G T 5A L4 C 56 sl Cund 5 dsb o
Lo dlo o 30 PO (5 g e 31§ Slo a3 Ve b
c'_;c,_l‘.@.?).sj.s}_: :bfdﬁl_«: a3 VY clas s
31 lw sy Ve gl js olgsl v aids
{Rabiei etal., 2004) =3 § & o

e 3 o)l able s o Slas Koy 42
LAY 5555 laosls Sl aslizal b candlas 3 5o
Lo sFe e 5,5 VY4 5 il ps S b
OLSen 5 s Map Manager | ;3| o 3 ealina
o) 03 6, ol b s ags (Manly et al., 2001)
Jo 0o T s sLas S b il i
) g el s i LB i s S
Sl 3,50 (111) o 055 LA St g 45
O3a3T G7) 55l slS 2a, LSSR (sls Solis 1

5 SLaOLSe 5585 5 mg 3551 m ) sate 4
elolis 5 OLSG 93 a (sl Olajan ke sl
L QTL 4 o clarsme L (238 o slyl> g LaQTL
955 <SSL QTLNETWORK V.2 f 55 o5 5 olizal
Ol o 4 o i plosil (Yang and Zhu, 2005)
Markov Chain Monte V:wj_@ o9 4o Laesls
L rl:;.:‘ Beysian Jus 3l eslazwl L 4 Carlo (MCMC)
o=l .(Wang et al., 1994; Satagopan et al., 1996)
Gl L0 (oS5 Jubs jleslinl Ly s,
15 QTL a akali o 5S35 F 05057 5 S
ds glulis s me S SITL 55 0L Ol se 4
S| b (55 SLaOKa o 2K 5 Olejoa
(AAE) L os Ly (5 53ly] (2San s 5 (AA)
Lt L5 F O ga3T L s 5 A3 S 55T
.(Wang et al., 1999; Yang et al., 2008)


http://dx.doi.org/10.29252/abj.21.4.368
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.4.6.2
http://agrobreedjournal.ir/article-1-1082-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1398.21.4.6.2 ]

[ DOI: 10.29252/2hj.21.4.368 |

"YPA-FAD VA OLn 5 g e s €SS bl 5 ol SLQTL plalis ™

o3laee la Sl s OS50 5l VWY Las 52
ol iass > (Sabourietal., 2010) dT oty
) S ads s b Kl abols 5 425 Jsb
(Rabiei et al., 2013; Oliame plw mls Ly ol
s o Wl e & 5 O glize Rahimi et al., 2014)
Sosds Ol (gt lacmex I eslizul

]
Frequency )5
]

Frequency iy 5

Grain ,;md s 5 Shes

Frequency iy 5

Number of strile grain per panicle <& s ;5 &5 4 <15 slaad

Number of tiller sy slas

Frequency i3

il g g S sl S an I ol e
b, SLts IS Jgb s 0Ll QTL @ o5 5 (St g0
(O ) 50 (Bl VO/OA Lo g2 L) O 5 50 5L \YOF
e 45 G &S s bl o i e
oyl galepy oL 100 Jold K sy il g
395 5 o f o)) (B Lol Comen o
LolS yse Sl \FF Vi | S s bars

Frequency Jsi 5

Number of fertile grain per panicle « o ;5 4 <15 sl

I

g

One hundred grain weight <> 4w 25,

VIR g Comar 535 Shos sl 5 613 3 Shes (512 S 5 palls YA Kk Sl 3 w5 ) S
el 0 0313 L5 Oy L (A) B8 e 51IR (opllly :S0le . b8 e

Fig. 1. Frequency distribution of the mean of 129 RILs for yield and yield components in Alikazemi/ IR rice

population. The mean of parents, IR67017-180-2-1-2(IR) and Alikazemi (A) are shown by arrows
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Fig. 2. Linkage map of 87 polymorph primers and identified main QTLs on rice chromosomes associated with grain

yield and yield components in IRA population drived from a cross between Alikazemi (A) and parental IR line
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Table 2. Estimation of additive (A) and additive x environment (AE) interaction effects for identified QTLs associated with rice grain yield and yield components of

Alikazemi/IR population in two locations

Traits AL Clis QTL Marker interval QTL position Ai R% AE1 AE2 R%e  Parent
qGY3-1  RM2791-RM3441 30.0 4875  21.3 - - - A
) qGY3-2  RM5955-RM1164 60.3 2911 16.6 - - - A
s oS . qGY4  RM6431-RM6540 70.2 2071 145 112 1030 58 A
Grain yield (kg.ha?)
qGY6  RM7551-RM8239 75.8 1829 156 - - - IR
qGY8 RM195-RM447 108.5 -338.4 185 - - - A
o ) gFG3  RM3441-RM5955 355 247 237 - - - A
S RAREE gFG4  RMB8218-RM7134 11.7 41 116 - - - IR
No. Filled grain.panicle*
qFG8 RM195-RM447 108.5 65 145 - - - A
w53 8S g ails i ) i
No. Unfilled graim.panicle™ qSG1 RM5302-RM283 25.2 200  19.9 0.34 024 22 A
oy 3l qTN3  RM5955-RM1164 60.3 3.8 139 - - - IR
No. Tillers qTN6  RM7551-RM8239 75.8 -15 116 - - - A
Sl 4o 05 qGW2  RM112-RM5916 140.0 -0.16 17.9 - - - A
100 Grain weight (g) qGW6  RM5814-RM103 120.8 -0.17 19.6 - - - A
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Table 3. Estimation of epistasis (AA) and epistasis x environment (AAE) interaction effects for identified QTLs associated with rice grain yield and yield components of

Alikazemi/IR population in two locations

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

Traits a8 cliw QTL;i Marker interval ~ QTL position ~ Parent QTL; Marker interval ~ QTL position  Parent AA R% AAE1  AAE: RZae
qGY3-2 RM2791-RM3441 30.0 IR qGY3-3 RM5955-RM1164 65.3 A -261.0 8.4 - - -
gqGY3-2 RM2791-RM3441 30.0 IR qGY8 RM195-RM447 108.5 IR 263.9 7.9 - - -

615 5 Shes gGY3-3 RM5955-RM1164 65.3 IR qGY4 RM6431-RM6540 58.2 IR 141.1 4.1 - - -

Grain yield (kg.ha'l) gGY3-3 RM5955-RM1164 65.3 IR gGY6 RM7551-RM8239 90.8 IR 175.6 5.4 - - -
qGY2 RM3294-RM5699 25.5 A qGY4 RM6431-RM6540 58.2 IR -390.0 1.2 - - -

gGY3-1 RM4853-RM1332 8.5 IR qGY4 RM6431-RM6540 58.2 IR 193.6 6.1 - - -

gFG3 RM3441-RM5955 35.5 A gFG4-1 RM8218-RM3471 11.7 A 5.9 3.4 - - -

Wb 55 p 4l gFG1 RM5302-RM283 23.2 IR gFG6 RM3330-RM7551 67.6 IR 3.2 2.9 - - -

No. Filled grain.panicle™ gFG2 RM112-RM5916 140.0 IR qFG4-2 RM3648-RM124 124.3 IR 2.8 2.1 - - -
gSG1-1 RM5302-RM283 25.2 IR gSG2 RM2770-RM3294 12.13 IR 7.2 3.1 - - -

gSG1-1 RM5302-RM283 25.2 IR gSG6 RM340-RM5814 116.6 IR 7.5 3.2 - - -

A TRC WP N gSG1-2 RM5638-RM3475 103.6 A gSG6 RM340-RM5814 116.6 IR -11.3 51 2.1 -2.3 3.4

No. Unfilled grain.panicle gSG3-1 RM1332-RM2791 115 IR gSG5 RM3505-RM421 102.1 IR 8.1 3.2 - - -
gSG3-2 RM5955-RM1164 63.3 A gSG5 RM3505-RM421 102.1 IR -9.9 4.3 - - -

qSG6 RM549-RM3330 60.3 A qSG1-2 RM5990-RM3739 95.5 A 6.4 2.8 - - -

No. Tillers wey slas gqTN2 RM112-RM5915 144.4 IR gTN6 RM7551-RM8239 90.8 IR 0.78 2.1 - - -

&l do 059 qGW1-1 RM8231-RM8235 148.7 A qGW5-1 RM5410-RM1237 55.6 IR -0.08 124 - - -

100 Grain weight (g) qGW1-2 RM8235-RM5310 155.4 A qGW5-2 RM3505-RM421 100.1 IR -0.07 9.1 - - -
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Table 4. QTL clusters identified for grain yield and yield components of rice in Alikazemi/IR

population in two locations

e S 2sle sla Sl oo S ES Py aal
Choromosom Marker interval Trait Range of R%
3 RM5955-RM1164 (NT) wony slaws (Y1) w15 5 Shae 13.9-16.6
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Identification of main and epistatic QTLs for grain yield related traits in a
recombinant inbred lines population of rice (Oryza sativa L.)

Rahimsoroush, H.1, F. Nazarian Firouzabadi?, M. Hosseini Chaleshtari?, A.
Esmaeili* and A. A. Ebadi®

ABSTRACT
Rahimsoroush, H., F. Nazarian Firouzabadi, M, Hosseini Chaleshtari, A. Esmaeili and A. A. Ebadi. 2020.
Identification of main and epistatic QTLs for grain yield related traits in a recombinant inbred lines population of rice

(Oryza sativa L.). Iranian Journal of Crop Sciences. 21(4): 368-385. (In Persian).

Rice yield as a complex trait is the main target in most rice breeding programs. To map the main and epistatic
QTLs controlling grain yield and yield components, an experiment was carried out using a 129 Fs recombinant
inbred lines population (IRA population) originated from a cross between Alikazemi / IR67017-180-2-1-2, in
2015 growing season in two locations, Rasht and Tonekabon, Iran. The experimental design was augmented
design arrangment with five check cultivars in randomized complete block design with five replications.
Analysis of variance showed that the linkage map consisted of 87 Single Sequence Repeats (SSRs) covering
1356.0 cM of rice genome in 12 linkage groups with an average distance of 15.58 ¢cM spamming two markers.
The results of combined analysis of variance for two locations, using composite interval mapping method,
identified a total of 13 main QTLs on rice chromosomes for five measured traits. The qTN3 with 13.9% for tiller
number per plant, the gFG4 with 11.6% for filled grain per panicle and the qGY6 with 15.6% for grain yield had
significant positive additive effect. Furthermore, the qSG1 with 19.9% phenotypivc variation had a negative
additive effect on the number of unfilled grain.panicle’. These finding suggest that these QTLs can be used in
rice breeding programs for improving grain yield. The interaction between additive effect (A) of QTLs and
environment (E) was significant on grain yield and number of unfilled grain.panicle, but it was not significan
on other traits. A total of 18 QTL pairs with significant additive x additive (AA) epistatic effect were identified
for all traits. The highest epistasic effects were related to grain yield and number of unfilled grain.panicle™* with
six pairs of QTLs for each of these traits. Only one of the epistatic effects between qSG1-2 and gqSG6 had
significant AAE effect with a R%, = of 3.4%. In addition, some QTLs were identified as three gene clusters
controlling the grain yield, number of tiller.plant? and number of filled grain.panicle. Furthermore, five
microsatellite markers including RM7551, RM8218-RM3417 and RM5302- RM283 0.2 to 5 cM distance from
were identified as linked markers with qGY6, gFG4 and gSG1, respectively. These markers can be considered in

the marker-assisted rice breeding program.

Key words: Epistasis, Gene cluster, Phenotypic variation, QTL mapping and Rice.
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