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Assessment of genotype x environment interaction and grain yield stability of
selected aerobic rice (Oryza sativa L.) genotypes in northern region of Iran
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Table 1. Pedigree and origin of rice genotypes

Er S ot Lee

Rice genotypes Pedigree Origin

Gl  Vandana C 22/Kalakeri India
G2 IR 78908-193-B-3-B Vandana/IR 64 IRRI
G3 IR 78875-176-B-1-B PSB RC 9/IR 64 IRRI
G4 IR 79971-B-201-2-4 VANDANA/WAY RAREM IRRI
G5 IR 80508-B-194-4-B PSB RC 9/AUS 257 IRRI
G6 IR 80508-B-194-3-B PSB RC 9/AUS 257 IRRI
G7  Neda (Tolerant check) Sang-tarom/Amol3 Iran
G8  Tarommohali (Susceptible check)  Traditional Iran
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Table 2. Climate and soil characteristics of experiment sites during growing season (Sari and Gorgan)
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Sand Loam Clay K P N 0.C TNV u ? Precipitation (mm)

L
Temperature ("C)

év:fﬁ‘ gl

Sl Sls goast Sl sl ECe SP A\ \Yay \Y4¥ 1Yy \yay \YaF
Soil properties Soil texture (%) (meg.l ) (%) pH (dS.m™) (%) 2013 2014 2015 2013 2014 2015
Sari (Dasht-e-Naz) Sl Clay 14 27 59 180 10 18 1.8 10 6.2 0.68 - 590.7 5686 7262 172 176 179
Gorgan (Araghi-Mahalleh) o& 5 Loam-silty 16 64 20 372 - 18 1.8 - 7.7 1.00 518 3869 3746 4990 178 183 185
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Table 3. Mean comparison of plant traits of rice genotypes in aerobic production system (two locations and three years)

i (1555 ¢8slonm 36 ) Y 0K (08 OE DY 0K
ity Location 1 (Dasht-e-Naaz, Sari, Mazandaran) Location 2 (Gorgan, Golestan)
Plant Rice genotypes s , slacs 45 Rice genotypes s , slacs 55
traits Gl G2 G3 G4 G5 G6 G7 G8 Gl G2 G3 G4 G5 G6 G7 G8
YLD 3319.2a  3030.8ab  2417.0abc 953.2¢c 16756a 2348.8abc 2971.8abc 1176.7c  2571.7a  1032.7a  1072.3a 2577.7a 2280.1a  1386.6b 273.6¢c 155.3c
PLH 91.5abcd 109.5a 88.7bcd 87.6dc  103.5abc 92.1abc 78.4d 106.5ab  106.3abc 79.2d 115.5a 92.3bcd 95.3abc 87.7dc 54.5¢ 110.3ab
PL 21.9ab 23.1a 21.8ab 22.1ab 23.1a 19.9b 20.4b 22.2ab 25.0a 16.8¢c 21.0b 19.2b 21.0b 20.6b 14.3d 24.7a
TLR 12.5a 13.5a 12.9a 11.4ab 9.7b 12.5a 12.5a 12.8a 7.9ab 8.4ab 6.3b 10.6ab 5.8b 9.7ab 13.5a 4.5b
way  FLR - - - - - - - - 90.0ab 86.3b 97.7a 90.3ab 96.0ab 98.3a 97.3a 98.7a
2013 NFG 28.7b 58.8b 23.3b 39.5ab 37.7ab 21.0b 17.7b 39.3ab 319 13.8d 29.4b 29.7b 22.1c 27.5bc 12.9d 50.6a
FG 73.9b 93.7ab 64.0b 49.9b 134.6a 68.7ab 55.3b 64.6b 137.8a 41.3ef 60.2de 76.0cd 87.7hc 74.3cd 37.1c 100.1b
TGW - - - - - - - - 19.4b 21.6b 24.4a 20.6b 19.5b 16.0c 21.5b 20.2b
GL - - - - - - - - 7.9d 9.2ab 8.5¢c 8.4cd 7.9d 7.9d 9.7a 8.9hc
GW - - - - - - - - 2.1ab 1.9b 2.2a 2.1ab 1.9b 1.8b 1.9b 1.9b
YLD 3857.6a 3564.0ab  3343.3ab  2805.4abc 2536.6bc  3980.2a 21106c  16965c 342752  21759b 2062.1bc  1446.6cd  1602.7bc  1429.6cd 1387.4cd  824.0d
PLH 104.9a 104.2a 92.1bc 93.9hc 86.0c 108.1a 65.9d 99.5ab 106.9b 127.0a 101.1bc 122.8a 106.5b 124.8a 58.7c 108.b
PL 20.1a 23.3a 21.8a 21.8a 22.3a 19.0a 18.6a 18.1a 20.7bc 21.6bc 23.6a 20.5¢ 22.3ab 21.3bc 17.7d 22.2abc
TLR 8.8bc 7.6bc 11.0abc 7.3bc 6.9c 14.2ab 7.7hc 16.5a 10.2cd 8.4ef 10.6bcd 9.8de 11.8b 11.2bc 18.6a 8.3f
ywar  FLR 102.7b 111.7a 99.3b 104.3b 100.0b 111.3a 103.0b - 68.0b 79.3a 68.3b 67.7b 69.7b 79.3a 68.3b 56.7¢
2014 NFG - - - - - - - - 30.5bc 27.2¢c 24.8¢ 37.7ab 45.7a 25.1c 11.5d 32.7bc
FG - - - - - - - - 90.5a 47.5bc 86.3a 39.1c 99.9a 53.9b 44.8bc 36.5¢
TGW 22.7abc 21.8bc 22.7abc 25.4ab 22.5hc 27.7a 22.5bc 20.1c 20.8b 24.5a 18.0c 18.5¢c 16.5d 24.5a 21.3b 16.3d
GL 6.1a 5.9a 6.3a 6.6a 6.4a 6.4a 6.7a 6.7a - - - - - - - -
GW 1.9ab 1.7b 1.8ab 1.8ab 1.8ab 1.9ab 1.9ab 2.0a - - - - - - - -
YLD 1960.0ab 1940.0ab  1666.7ab  1786.7ab  1093.3b 2606.7a 11133b  13533b  1430.0bc 1876.7ab  1735.0ab 1547.7abc 17433ab  2003.3a 1235.8cd  876.7d
PLH 74.6¢ 92.7ab 64.1d 75.6¢ 74.8¢c 97.7a 46.3d 88.6b 108.7de  120.1bc 126.7a 103.6e 120.6abc  124.7ab 59.5c  114.6cd
PL 16.9b 20.4a 19.7a 20.2a 19.3a 20.9a 16.6b 21.3a 14.0a 15.2a 15.0a 17.7a 16.6a 15.0a 14.5b 15.3a
war  TLR 9.9ab 11.3ab 9.9ab 9.8ab 6.9b 12.5a 13.1a 10.9ab 19.3d 23.5abc 24.1ab 24.3ab 25.0a 23.5hc 19.3d 22.5¢
2015 FLR 116.0c 135.0a 123.3bc 124.7h 116.0c 143.3a 128.7ab  123.3bc 83.0bc 87.3b 102.3a 82.0bc 84.0bc 102.7a 82.6hc 77.3c
NFG 18.0bcd 17.4bcd 16.7cd 23.5hc 24.4ab 15.3d 16.7cd 31.5a 28.5ab 33.7a 15.5¢cd 22.0bc 33.6a 30.6ab 9.5d 25.1abc
FG 62.7a 56.7a 61.0a 45.6ab 58.9a 60.3a 25.5b 25.9b 50.4bc 64.2b 101.9a 110.9a 113.2a 71.3b 49.7hc 39.9¢c
TGW 19.7cd 25.9ab 14.9e 18.4cde 15.5de 26.3a 21.7hc 21.9abc 19.8¢c 21.8abc 21.5abc 25.1a 24.2ab 19.9bc 22.1abc  22.4abc

LI (5l dmn g5 Loy gy Szl o 53 LSD 03T ol edizean &5 e g (glyls €87 oo 5 S0Le O g2 o 3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test.
als o565 als Jsb ails 55 05y (ad ) s slun (&S g dodis sl c@.&.\f Ao 300 B gy chomyy sldad cad o Jsb (g gLs,l el s Shes o 54 GW 5, GL TGW FG (NFG FLR (TLR (PL PLH YLD s Vf slaosls i -
-: missing data, YLD, PLH, PL, TLR, FLR, NFG, FG, TGW, GL and GW: grain yield (kg.ha), plant height (cm), panicle length (cm), number of panicle.plant, sterile spikelet.panicle™?, filled-
grain.panicle, 1000 grain weight (g), grain length (mm) and grain width (mm), respectively
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Table 4. Analysis of variance for grain yield of rice genotypes in aerobic production system based on AMMI model
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Table 6. Physical and cooking quality characteristics of rice genotypes under aerobic production system
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U s 55T Ol vy 2 sk s 7 SFE e Jis oot
Y T sbadss Alkali spreading J5elsé Amylose content o4 s ob Cooked grain length  Raw grain length  Brokenrice Head rice  Milling recovery
No. Rice genotypes value Gel consistency (%) Elongation (mm) (mm) (%) (%) (%)
Gl Vandana 3.8 55.0 21.8 17 9.8 5.6 4.4 63.2 67.5
G2 IR 78908-193-B-3-B 3.9 45.0 237 1.8 94 5.2 6.7 60.2 69.9
G3 IR 78875-176-B-1-B 4.0 93.7 226 17 10.2 5.8 7.1 63.2 70.3
G4 IR 79971-B-201-2-4 4.0 433 21.8 1.9 10.6 5.7 4.3 59.0 63.3
G5 IR 80508-B-194-4-B 3.7 37.0 211 1.8 10.2 5.6 45 62.7 67.2
G6 IR 80508-B-194-3-B 35 40.0 215 1.8 124 7.0 6.9 61.2 70.8
G7 Neda 35 43.0 213 1.8 124 7.0 9.6 61.2 70.8
G8 Tarommohali 3.8 37.0 19.3 2.0 13.5 6.8 5.2 64.3 69.5
Yye


http://dx.doi.org/10.52547/abj.22.4.305
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.2.5
https://agrobreedjournal.ir/article-1-1065-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-27 ]

[ DOR: 20.1001.1.15625540.1399.22.4.2.5 ]

[ DOI: 10.52547/2bj.22.4.305 |

144 Ol oF o lais A oy M L"O‘j_’“ kScb) (:jl.& “-Lj':*""

Lacs s asls 5, Sas - ST 515 glos ST
Ol 53 0L 51 03 50 Lls e il a3l IS 1
N Dl s il Jul e S5 el s
gl s @Bl o e 5 dsb (ST Gl
ey o 9 La gl 55, 55 Lo s e
R V-3 P = slacs )y alls >J_<L..:—
Ao ole3T ¢SS s .(Mohammadi et al., 2015)
(IRRI) gui g Sl My a0 3 A
315 sl a3 K Sl Bl gl 4 S A et
S osi &ls ;ﬂwo\k& wldd glbes Cﬁiil.:a)_s
sy =) sl (Peng etal., 2004) C5L  zalS” Ao ys Ve
Glas 55 s 5, Shes Ol 53 Sblu g 5l idw
L Ol n 15 OLSG 53 3 5 pgm o p3 0505 4 i
(Y Jadr SLedbl bl ) Los Sl ol 30!
Cils L3 e
ANl G b Sl e 5 4 5o ST sk
Loos OT 55 A3l 68055 chaoe 40 45 555
il ey Bl bt S gl a5,
o3laal b ()l 42 Sl Jool Sl 550
OLL S GLGGE s AMMI 6o piie L 295 93 )
sl—acs )l (Vandana) G1 5 55 a—S sls
ool b s Lol el o S8 5L pamms
Lo 53 55 S e 4 o 5 g el
Cp iy J gl 4t g0 93 487 315 QLLSAMMI gy 4
503 sai a5 1y Jaome 53 (55 S y Sl s
Slatiue 55 045 G3 562 G6 Gl slacs s
el ds 3 Lgl s Slas 5 5505
Ll s ld Clie (LG L e 55 Ol e
9E3 L 95 5 (Vandana) G1 s 55 _wlal ol
E6 9E5 Loms 53 ,5G6 i) 5050 58 L E4
5G3 G Gl lacy 5 Audls ¢ 2im 5,65l
&\,15E6 5E5 (E4 (E3 El gl—alame L G2
E2 Lo 4G5 5G4 slacs g5 5050 5,8 5Lu
Somn 45 GT 5GB w5 95 Lol cmsls 6,8 5l

1

L .(Sandhu et al., 2019) ks g  swlio (5,101 (sl)ls
>, S8as ol Lo 55 ot a8l s a5
Sl 3Y il i bl Hlme Lo e oS
il 35 Jlw 5 0Lty Lag s g5 LS
(Sl 53, Shae Ol Jromiw LG A58 153
> S a5 La0T (o Sl 5 o2
NP EE N I K VS Py
4> .(Farshadfar, 1998; Mohammadi et al., 2015)
o adaltie Sl ine (Lo slis pLS ot
adoz | Calites Dlis 6l 5 551 2550 Sl 55
5o g odins Ll Calibes gladases 53 ails 5 Shas
35>9.500 23al glac s s ) Q)l_éﬁjtj_::
HL‘}T sl ) ) s e gl a5
L;)lf)'l_w Lgl_ad‘...:u)'T s eslw L;Lnu,l”.il.aj-\' 33
(Mostafavi et al, 2014; c—ulodd ji,l35
Allahgholipour et al., 2015; Moumeni et al., 2019)
uo&)udugb@ﬂ&u%jjgﬁu@u
m:,:djldujbjabﬂwoaﬁjuﬁjléb
o b 5 e pbse S 5 0L 5B
e ol 8 03 s b s el sLa S5
63 o U 5 giidol Blad o (lajT
ol GaslasT gl ot by ol clie o ke
.(Mohammadi et al., 2015)
Lo s ol 5o Dol bl Gid 5o
S (OS5 Jlw) Calibes Lalass s
LS55 e s Ol Al s S Al
N P Oy g I e RS
28 il g 53 adlllan 55 5 a0 sl 2 VU
Dls —me OLSe 53 Jw U.i.g.q.mj_vé_:bai o= o3
g~ 3 g9 od s QL g—l s | g
Cml Cidites sladome 53 Laes 55 s SLS
(Mostafavi et al., 2014; Balestre et al., 2010)
J..a\}; iy das e OLA WJloesle S 0s e Dl sme
5 B Gas dab ( Sk Ol o 5l s


http://dx.doi.org/10.52547/abj.22.4.305
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.2.5
https://agrobreedjournal.ir/article-1-1065-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-27 ]

[ DOR: 20.1001.1.15625540.1399.22.4.2.5 ]

[ DOI: 10.52547/2bj.22.4.305 |

TR O-TY TR O 5 e ge gL 5 Jases 55 LS55 Sen LS

JJHLSL&JJ)JJ\JQ&L;_:EJJU_:“@LU
lolis Eel (bl o 5 @ o g ealinul
3 e 85w Ll i slac g )
5T o5, ¢S (Vandana) GL (3l ys s 35
GLSa 55 0 S STV 5, Shee  Sla b (53158
o=t 6 YL oLl lls Ladases 4 ST s
S gLl ls 5 G Y 25d>) )59 o5 55
la) G2 g:,_:';yj 93 .09 (jldts'b\_w AA/N) OU; \S.wu
s i L) G6 5 (IR78908-193-B-3-B 6 ;&
YYVe ls 5, Shes b o5 54) (IR80508-B-194-3-B
©hyls Ladases Aol 53 ((HLSs s (,)f,gs Yyay
ulbajﬁwd.\_:gj_a.ha}g&j_lbdj\.\_lli
ool Gt )l s @bl E s )
woﬁjab&)‘ﬁdlﬂc&n)@#
S e o e Jlos! 1 Slale & S 7 (5315
JH}Q\ﬂ‘)onthﬁ‘&‘ﬁﬁ‘)J
ol 0l J..pl:- AR

Sl Rl

ol S Cis el S 5 Al o

ool GUT e 51 08,8 0SS 5 0V s
G opl ) (e Gl ol o p &S e e STl e
Sl dn g0 OS50 (iomar 5 3 g0 @l 3 1,
L O s ez 51015l Ciglee - 528
500 58 o HLSen Gl ,Y e 5 acbls g
)Jgdw@b@bjéjuwiéwjff
A3 503 (L Sar Gl sl gl 5 Sl
0550 B 53 G ) 3 58 r 5l Sl
ol L ) 5587 o5y Dlidiond dns g0 Sl
(Ol Gde Olejlu P P FoAYN 0V O pme

@\obeuléjjjuS@}jjJ)HT

AR

Lo 55 on F a7 50355 5 5lu lalas
Mjs.xuﬁéué)\.\_ilijzj_ile_léjjl
ol o Jds o i &S Sl o i1 8 ol
5ol I3 —tne Jgl ol il g3 o @b 4 S
L5l 4l (gl e b il lg caa i ge L
b 51487 o585 4 s (Gauch and Zobel, 1996)
il ge ot sl 551 miw liie (B ) gmee) 5 Shes
iy 8 5) (6 S Hliie (63508 5 s7en) (S
3 dal g (5 pllan 5 sl ails Gl
ol oo s ails oYL s, Slos 0on (o555 oo
> .(Anandan and Eswaran, 2006) > 35 s & sywea
Maaai s npolaly pluld Lo ol Gai
e J Y3 5SS eslinal 55 SO GLGGE iy,
(G ol )3 S GLGGE gy sl esla il ys
P P | R S GO PN WV R | PP Y
5587 Jeors (6511 51 sl (o s 015 0 OT )
Gl 5 j Loy opl o .(Yan and Kang, 2003)
s Llabaow an 6,8 L0 Ol o YU (Vandana)
Bl s Lacs 55 ple 4 4 o 3 Slas o)l
G0 S dm a3 gl |y Lok
B RN P NET TS L N S POy
FIF 5 piomn plo b5 il i 3 8
o9 o ol (Koocheki et al., 2012) ol ol
Pt p oo 55 e bad sl e
sl wlwl pu 55 G6 9Gl S5 95 s
)50 B SLas 55 = 4l (4S8 sl
Cdn CdS L glacs s esgdos 53 oL 3l
SLas 55 plsd kel slls 5 a8 8 51,5 ol
ls s Jusb lyls g es s Jow e s asY

S 5 doms


http://dx.doi.org/10.52547/abj.22.4.305
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.2.5
https://agrobreedjournal.ir/article-1-1065-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-27 ]

[ DOR: 20.1001.1.15625540.1399.22.4.2.5 ]

[ DOI: 10.52547/2bj.22.4.305 |

144 Ol oF o lais A oy M L"O‘j_’“ kScb) (:jl.& “-Lj':*""

References odldiul 350 2l

Akcura, M., Y. Kaya, S. Taner and R. Ayranci. 2006. Parametric stability analyses for grain yield of durum
wheat. Plant Soil Environ. 52: 254-261.

Allahgholipour, M., A. Mohaddesi, M. Nahvi, N. Sharafi, H. Shafiei-Sabet, M. Mohamadi, M. Yekta, A.
Vafadar and M.M. Yousefi. 2015. Stabilty and adaptability of rice promising lines in Guilan. Rice Research
Institute of Iran. (In Persian with English abstract).

Anandan, A. and R. Eswaran. 2006. Genotype by environment interactions of rice (Oryza sativa L.) hybrids in
the east coast saline region of Tamil Nadu. In the Proceedings of 2nd International Rice Congress, October 9-
13, New Delhi, India.

Balestre, M., V.B. dos Santos, A.A. Soares and M.S. Reis. 2010. Stability and adaptability of upland rice
genotypes. Crop Breed. Appl. Biotech. 10: 357-363.

Bouman, B.A.M., Y. Xiaoguang, W. Huaqi, W. Zhiming, Z. Junfang, W. Changgui and C. Bin. 2002.
Proceedings of the 12™" International Soil Conservation Organization Conference, 26-31 May, Beijing, China.
Tsinghua University Press.

Cagampang, G.B., C.M. Perez and B.O. Juliano. 1973. A gel consistency test for early quality of rice. J. Sci.
Food Agric. 24: 1589-1594.

Fairhurst, T.H. and A. Dobermann. 2002. Rice in the global food supply. In: Better crops for international.
Special supplementary, 3-7. [Online]. Available at: http://www.ipni.net/ppiweb/bcropint.nsf/ $webindex/
OE477FFC43BD62DA8525 6BDC00722F62/ $file/BCI-RICEp03.pdf.

Farshadfar, E. 1998. Application of Biometrical Genetics in Plant Breeding. (Second Ed.). Tagh Bostan
publisher. Razi University Publications. Kermanshah, Iran. (In Persian).

Gauch, J.H.G. and R.W. Zobel. 1996. AMMI analysis of yield trials. In: M.S. Kang and H.G. Gauch (Eds.),
Genotype-by-Environment Interaction, pp. 85-122, CRC Press, Boca Raton, FL., USA.

Geng, S., Y. Zhou, M. Zhang and K.S. Smallwood. 2001. A sustainable agro-ecological solution to water
shortage in the North China Plain (Huabei Plain). J. Environ. Plan. Manage. 44: 345-355.

Juliano, B.O. 1971. A Simplified assay for milled rice amylose. Cereal Sci. Today, 16: 334-338, 340, 360.

Kang, M. 1988. A rank-sum method for selecting high yielding, stable corn genotypes. Cereal Res. Commun. 16
(1/2): 113-115.

Koocheki, A.R., B. Sorkhilaleloo and M.R. Eslamzadeh Hesari. 2012. Yield stability of barley elite
genotypes in cold regions of Iran using GGE biplot. Seed Seedling Breed. 28-1(4): 533-543. (In Persian with
English abstract).

Little, R.R., G.B. Hilder and E.H. Dawson. 1958. Differential effect of dilute alkali on 25 varieties of milled
white rice. Cereal Chem. 35: 111-129.

Mohammadi, M., P. Sharifi and R. Karimizadeh. 2015. Stability analysis of seed yield of safflower genotypes
(Carthamus tinctorius L.). J. Crop Breed. 7(16): 104-114. (In Persian with English abstract).

YA


http://dx.doi.org/10.52547/abj.22.4.305
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.2.5
https://agrobreedjournal.ir/article-1-1065-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-27 ]

[ DOR: 20.1001.1.15625540.1399.22.4.2.5 ]

[ DOI: 10.52547/2bj.22.4.305 |

TR O-TY TR O 5 e ge gL 5 Jases 55 LS55 Sen LS

Moore, K.J. and P.H. Dixon. 2015. Analysis of combined experiments revisited. Agron. J. 107: 763-771.

Mostafavi, K., S.S. Hosseini-Imeni and M. Firoozi. 2014. Stability analysis of grain yield in line as and
cultivars of rice (Oryza sativa L.) using AMMI (Additive Main effects and Multiplicative Interaction)
method. Iran. J. Field Crops Sci. 45(3): 445-452. (In Persian with English abstract).

Moumeni, A. 2014. Study on possibility of changing rice cultivation system from irrigation to aerobic condition
in Mazandaran province. J. Crop Prod. 6(4): 215-228. (In Persian with English abstract).

Moumeni, A., A. Mohaddesi, M. Amo-oughli-Tabari, F. Tavassoli-Larijani and V. Khosravi. 2019.
Stability analysis and genotype x environment interaction for grain yield of rice (Oryza sativa L.) promising
breeding lines. Iran. J. Crop Sci. 20(4): 329-344. (In Persian with English abstract).

Nie, L., S. Peng, M. Chen, F. Shah, J. Huang, K. Cui and J. Xiang. 2012. Aerobic rice for water-saving
agriculture. A review. Agron. Sustain. Dev. 32: 411-418.

Peng, S., J. Huang , J.E. Sheehy, R.C. Laza, R.M. Visperas, X. Zhong, G.S. Centeno, G.S. Khush and K.G.
Cassman. 2004. Rice vyields decline with higher night temperature from global warming. Proceed. Nat.
Acad. Sci. 101(27): 9971-9975.

Sabouri, A., R. Afshari, T. Raiesi, H. Babaei-Raouf, E. Nasiri, M. Esfahani, A. Kafi Ghasemi and A.
Kumar. 2018. Superior adaptation of aerobic rice under drought stress in Iran and validation test of linked
SSR markers to major QTLs by MLM analysis across two years. Mol. Biol. Reports. 45(5): 1037-1053.

Sandhu, N., R.B. Yadaw, B. Chaudhary, H. Prasai, K. Iftekharuddaula, C. Venkateshwarlu, A.
Annamalai, P. Xangsayasane, K.R. Battan, M. Ram, M.T.S. Cruz, P. Pablico, P.C. Maturan, K.A.
Raman, M. Catolos and A. Kumar. 2019. Evaluating the performance of rice genotypes for improving
yield and adaptability under direct seeded aerobic cultivation conditions. Front. Plant Sci. 10:159. 1-15.

SAS Institute. 2013. The SAS System for Windows. Release 9.4, SAS Inst., Cary, NC. USA.

Scheiermeier, Q. 2008. A long dry summer. Nature, 452: 270-273.

Stanley, O., P.B. Samante, T. Wilson, M.M. Anna and J. Medley. 2005. Targeting cultivars onto rice growing
environments using AMMI and SREG GGE biplot analyses. Crop Sci. 45: 2414-2424,

Tarakanovas, P., and V. Ruzgas. 2006. Additive main effect and multiplicative interaction analysis of grain
yield of wheat varieties in Lithuania. Agric. Res. 4: 91-98.

Templeton, D. and R. Bayot. 2011. Aerobic rice - responding to water scarcity: An impact assessment of the
‘developing a system of temperate and tropical aerobic rice (STAR) in Asia’ project. CGIAR Challenge
Program on Water and Food. Available at: www.waterandfood.org.

Yan, W. and M.S. Kang. 2003. GGE biplot analysis: A graphical tool for breeders, geneticists and agronomists.
CRC Press, Boca Raton, FL., USA.

Yan, W., L.A. Hunt, Q. Sheng and Z. Szlavnics. 2000. Cultivar evaluation and mega-environment

investigation based on the GGE biplot. Crop Sci. 40: 597-605.

\RR!


http://dx.doi.org/10.52547/abj.22.4.305
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.2.5
https://agrobreedjournal.ir/article-1-1065-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-27 ]

[ DOR: 20.1001.1.15625540.1399.22.4.2.5 ]

[ DOI: 10.52547/2bj.22.4.305 |

144 Ol oF o lais A oy M L"O‘j_’“ kScb) (:jl.& “-Lj':*""

Assessment of genotype x environment interaction and grain yield stability of
selected aerobic rice (Oryza sativa L.) genotypes in northern region of Iran

Moumeni, A.L, V. Arazi?, M. Rostami® and N. Fathi*

ABSTRACT
Moumeni, A., V. Arazi, M. Rostami and N. Fathi. 2020. Assessment of genotype x environment interaction and grain yield
stability of selected aerobic rice (Oryza sativa L.) genotypes in northern region of Iran. lranian Journal of Crop Sciences.
22(3): 305-320. (In Persian).

For sustainable rice production in Iran the optimum use of production resources and the reduction of
production costs are the two important issues. In this situation, water availability is a major limiting factor in
sustainable rice production. Hence, changing of rice production system from lowland irrigated to aerobic
production system, which is based on dry-seed sowing in non-puddled and non-satuared soil, is main goal in the
national research plan. Six selected aerobic rice genotypes from preliminary yield trials together with two local
checks of rice including; Neda, as tolerant and Tarom, as susceptible cultivars to aerobic conditions were
evaluated using randomized comlete block design with three replications in Mazandaran and Golestan, Iran,
provinces for three years from 2013-2015. Simple analysis of variance for each location showed significant
differences among rice genotypes for all traits. Combined analysis of variance for grain yield was performed.
There were highly significant differences for main effect of genotype, year x location and year x location
xgenotype interactions effect. Grain yield stability analysis through AMMI and GGE bioplot methods indicated
that aerobic rice cv. Vandana with an average grain yield of 2760 kg.ha* over all environments had high and
grain yield with yield stability. This cultivar was also close to ideal rice genotype with lower plant height (98.8
cm) and phenology (97.0 days to 50% flowering), followed by the other two aerobic rice genotypes; G2
(IR78908-193-B-3-B) and G6 (IR80508-B-194-3-B) with high grain yield over all environments. Therefore,
these aerobic rice genotpes were selected and could be used in the national rice breeding programs or
recommended for being grown in aerobic rice production system in Mazandaran and Golestan province under
water-shortage conditions.

Key words: Aerobic production system, AMMI analysis, Biplot analysis, Grain yield stability and Rice.
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