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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

S Las plulis qGYB5qGY6. qGY4(qGY3-2
S p3353,5 555066 S5 0L LadT o
VAY/A Sl comie il 31 ol 51 (gl
Wiy 515 Shes oy 3 sla JTL 1S s 0 8 kS
gose nl g e s VO (o5 g 8 55 Ay LIR
Gl o oyl 58 Ol plw oy 53 M3
&yl K3 QTL ,Lg> .(Thomson et al., 2003)
s 5l gl PT L e il 531 Lol &l 51
3, Shes uidbl_fd,_pl{ipw«f.\j:ﬁ b e
5 s LS s (,?,_L;Y-Awa LYV ladls
QﬁuoTau%}:&:}J@Juﬁ“xub
GGY3-1 (gl oy YA/ L qGY4 (gl 5 doy3) F/0

YVvY

313 slad coslizal 35 50 (sla KOl £ 5 b smecr
35500 (SLa SOLES 51U (i 5 ob4dd Coma
Al oslizul
33Fs i 31 Jol glrosls 3l eslizul 4 4> 5 L
(B 3 e s Sl 15T, 0K QTL 4 2
Sl Cmmezr Laesls Sl Olojan oslazal s J
QTL NETWORK i531p 5 5l eslizul L 0L 53
33 el 2San s il Bl 51 esde v.2.0
Lo b (gl 2iSen 5 Syl Sl Sl o
S e lalob L0 (S 5 e el
QTL 4z 25 51 ol gl ol o 5557
QGY3-1 ails 3 ,Shes (612 QTL gy sl (¥ Jgur)



YA Oliese o o,lats A(.s_ 5 S e (011 2 pole 4"

&' = QTL Ol je 4 > (Zhang et al., 2018) A&
elolid 4 e 105/ edls Cama &S5 53 Jlo g3
5 i i gLap s S G55 (5 LS 4
e p g e S S QTL A S LS i
iy 1,5 08 ) go Blw 84/ Cnd e 53 (QY3)
»3QTL ! .(Hosseini Chaleshtari et al., 2012)
bl 3o GY3-2 LS jge sl Vs ol
AGY3-2 5qGY3-1 o pgsmns S 4l 45 i

A O

555§ a8 b op e (AGY3L S5 0 sy
by 500K nl Cbls do s YK lude 4 |y
b a3 as p 955038 S5 s OlRies Lo
ASTT, OB Le Ll s 5l qGY3L G5 0l 4 ¢SUs 5
(Singh et al., 2017) el o 5,18 i 1L
e3553,5 535 (@GY3)QTL &S5 (s K3 Gudows )2
b5 LRM156 5 RM282 (sla Sl (s 4
TENC SN EIVTS AL QP P g

SlsS ol Le3TAGY32 ag)sss S 4l

B e /IR Cma 5 s 53 il 3 Shes sl 55 Slas Sk dials 5 5lme Sl ol 5 K0ke =) sl
OKA}JJ)GJ{
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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 a8 Sl QTL Marker interval QTL position Ai R% AE: AE; R%e  Parent
qGY3-1 RM2791-RM3441 30.0 -487.5 21.3 - - - A
; qGY3-2 RM5955-RM1164 60.3 -291.1 16.6 - - - A
e i qGY4 RM6431-RM6540 70.2 -207.1 145 11.2 -10.30 5.8 A
Grain yield (kg.ha*)
qGY6 RM7551-RM8239 75.8 182.9 15.6 - - - IR
qGY8 RM195-RM447 108.5 -338.4 18.5 - - - A
o ; gFG3 RM3441-RM5955 35.5 -24.7 23.7 - - - A
R gFG4  RMB8218-RM7134 11.7 41 116 - - - IR
No. Filled grain.panicle
qFG8 RM195-RM447 108.5 -6.5 14.5 - - - A
a3 S g als
. > — gSG1 RM5302-RM283 25.2 -20.0 19.9 0.34 -0.24 2.2 A
No. Unfilled grain.panicle
a3l gTN3 RM5955-RM1164 60.3 3.8 13.9 - - - IR
No. Tillers gTN6 RM7551-RM8239 75.8 -1.5 11.6 - - - A
43 Ao O35 qGW2 RM112-RM5916 140.0 -0.16 179 - - - A
100 Grain weight (g) qGW6 RM5814-RM103 120.8 -0.17 19.6 - - - A

Jostize 31 IAEL (a5l 5 e g el il Giby & R% 215151 AT (08 50 5Le) S5 0 s se QTL POSIION o slows sls Kt :Marker interval ¢ s 015 :QTL
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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

Traits a8 clis QTLi 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 - - -
qGY3-2 RM2791-RM3441 30.0 IR qGYs8 RM195-RM447 108.5 IR 263.9 7.9 - - -

6ls s Shee qGY3-3 RM5955-RM1164 65.3 IR qGY4 RM6431-RM6540 58.2 IR 1411 4.1 - - -

Grain yield (kg.ha'l) qGY3-3 RM5955-RM1164 65.3 IR qGY6 RM7551-RM8239 90.8 IR 175.6 5.4 - - -

qGY2 RM3294-RM5699 255 A qGY4 RM6431-RM6540 58.2 IR -390.0 1.2 - - -

qGY3-1 RM4853-RM1332 8.5 IR qGY4 RM6431-RM6540 58.2 IR 193.6 6.1 - - -

qFG3 RM3441-RM5955 355 A qFG4-1 RM8218-RM3471 11.7 A 59 34 - - -

Wb s s gFG1 RM5302-RM283 23.2 IR qFG6 RM3330-RM7551 67.6 IR 3.2 2.9 - - -

No. Filled grain.panicle™ qFG2 RM112-RM5916 140.0 IR qFG4-2 RM3648-RM124 124.3 IR 2.8 2.1 - - -
gSG1-1 RM5302-RM283 25.2 IR qSG2 RM2770-RM3294 12.13 IR 7.2 31 - - -

gSG1-1 RM5302-RM283 25.2 IR qsG6 RM340-RM5814 116.6 IR 75 3.2 - - -
Wi S &l gSG1-2 RM5638-RM3475 103.6 A qSG6 RM340-RM5814 116.6 IR -11.3 5.1 2.1 -2.3 34

No. Unfilled grain.panicle*  gSG3-1 RM1332-RM2791 115 IR qSG5 RM3505-RM421 102.1 IR 8.1 3.2 - - -
gSG3-2 RM5955-RM1164 63.3 A qSG5 RM3505-RM421 102.1 IR -9.9 4.3 - - -

qSG6 RM549-RM3330 60.3 A gqSG1-2 RM5990-RM3739 95.5 A 6.4 2.8 - - -

No. Tillers we slas qTN2 RM112-RM5915 144.4 IR qTN6 RM7551-RM8239 90.8 IR 0.78 2.1 - - -

4ls Ao 0 gGW1-1  RMB8231-RM8235 148.7 A gGW5-1  RM5410-RM1237 55.6 IR -0.08 124 - - -

100 Grain weight () qGW1-2  RM8235-RM5310 155.4 A qGW5-2 RM3505-RM421 100.1 IR -0.07 9.1 - - -

osls ihy C)‘J:Rzaa sl 353 il 1) (bl 2Sam  tAA oKl 55 55 0K QTL ¢ 35 015 53 oy dlls sla PT:PAreNt (o5 sl ) 55 015 b o :QTL POSItION ¢ sls (sla Kilzs : Marker interval d oKl s g5 0K :QTLi
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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 o S S Sy aal
Choromosom Marker interval Trait Range of R%
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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 gGY6 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 qSG1, 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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