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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

Tr S s) ot Lo

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)
o & oo R B Sk
Sand Loam Clay K P N 0.C T.N.V = ? Precipitation (mm)

Les
Temperature (°C)

éﬁﬁ‘ gL

S Slao g Sl fxin ECe S.P vy yyay \Ya¥ \yvay ey \yva¥
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 - 590.7 568.6 7262 172 176 179
Gorgan (Araghi-Mahalleh) o& § Loam-silty 16 64 20 372 - 18 1.8 - 77 1.00 51.8 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)
(0kE WE )Y 05

i (O3 ¢ g slm 36 i) Y 0
ik Location 1 (Dasht-e-Naaz, Sari, Mazandaran) Location 2 (Gorgan, Golestan)
Plant Rice genotypes 5, glacs 53 Rice genotypes i, 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 1675.6a 23488abc 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¢e 110.3ab
PL 21.9ab 23.1a 21.8ab 22.1ab 23.1a 19.9b 20.4b 22.2ab 25.0a 16.8c 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 17.70 39.3ab 31.9b 13.8d 29.4b 29.7b 22.1c 27.5hc 12.9d 50.6a
FG 73.9b 93.7ab 64.0b 49.9b 134.6a 68.7ab 55.3b 64.6b 137.8a 41.3¢f 60.2de 76.0cd 87.7bc 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¢ 8.4cd 7.9d 7.9d 9.7a 8.9bc
GW - - - - - - - - 2.1ab 1.9b 2.2a 2.1ab 1.9b 1.8b 1.9b 1.9b
YLD 3857.6a 3564.0ab  33433ab  2805.4abc 2536.6bc  3980.2a 2110.6¢c 1696.5c 34275a  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 58.7¢c 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¢c 22.3ab 21.3hc 17.7d 22.2abc
TLR 8.8hc 7.6bc 11.0abc 7.3bc 6.9c 14.2ab 7.7bc 16.5a 10.2cd 8.4ef 10.6bcd 9.8de 11.8b 11.2bc 18.6a 8.3f
war 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¢c
2014 NFG - - - - - - - - 30.5bc 27.2¢c 24.8¢ 37.7ab 45.7a 25.1c 11.5d 32.7hc
FG - - - - - - - - 90.5a 47.5bc 86.3a 39.1c 99.9a 53.9b 44.8bc 36.5¢
TGW 22.7abc 21.8hc 22.7abc 25.4ab 22.5hc 27.7a 22.5hc 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  1353.3b 1430.0bc 1876.7ab 1735.0ab 1547.7abc 1743.3ab  2003.3a  1235.8cd 876.7d
PLH 74.6¢c 92.7ab 64.1d 75.6¢c 74.8c 97.7a 46.3d 88.6b 108.7de 120.1bc 126.7a 103.6e 120.6abc  124.7ab 59.5¢ 114.6¢cd
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 124.7b 116.0c 143.3a 128.7ab 123.3bc 83.0bc 87.3b 102.3a 82.0bc 84.0bc 102.7a 82.6bc 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 49.7bc 39.9¢c
TGW 19.7cd 25.9ab 14.9¢ 18.4cde 15.5de 26.3a 21.7bc 21.9abc 19.8c 21.8abc 21.5abc 25.1a 24.2ab 19.9bc 22.1abc  22.4abc

L5 (55l e gl A3 ey Jlezml o 53 LSD 0 g03T ol cokites &5 ke Uy 51,1 o7 ola nKle D50 52 55
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test.
als (o,e 5 als Jsb cails 45 055 (ad ) L als sluas (S g ambi sl c@.ﬂf Ao y3 00 b gy camy sldad cad g Jsb a5 g C\Jﬁjl ails .5J§L..9 S S GW ,GL TGW FG (NFG (FLR TLR (PL PLH YLD cous Vf lesls -
-2 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

dlsn 2 g e el
3T 4=y Sl ke Percentage relative Cumulative
Sources of variation PR df MS of component percentage
Genotype 585 7 0.169 E+Q7** 31.70 31.70
Environment L 5 0.269 E+07** 36.01 67.71
Genotype x Environment Lo X 5 55 35 345397** 32.29 -
First component (IPAC1) Jsl adl 4o 11 611055* 40.94 (13.29)* 40.94 (81.00)%
Second component (IPAC2) p 3> 4 50 9 372934* 24.99 (8.07) 65.93 (89.07)
Third component (IPAC3) p o 4 g 7 184326ns 12.35 (3.99) 78.28 (93.06)
Fourth component (IPAC4) poler adl ge 5 99098.7ns 6.64 (2.14) 84.92 (95.20)
Residual s llodl 3 225101 15.08 (4.87) 100.0 (100.00)
Total g 796838.3

2055 685 5 gty dlal s )3 s me 5 S TRE 9 (Gl me 2 NS

ns: Not significant, * and **: Significant at 5% and 1% probability levels, respectively

JS):;)?JAMW:§,J§Q|):.;JJ‘I;?,AW:T

+: ercentage relative of component and §: cumulative percentage of each component
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Table 6. Physical and cooking quality characteristics of rice genotypes under aerobic production system

Traits Sliw

sk as 55T Ol i db eder el 2 AE Pz Jts ookl
s, T S s Alkali spreading J5elss Amylose content Odd o Cooked grain length  Raw grain length  Broken rice  Head rice  Milling recovery
No. Rice genotypes value Gel consistency (%) Elongation (mm) (mm) (%) (%) (%)
Gl Vandana 3.8 55.0 21.8 1.7 9.8 5.6 44 63.2 67.5
G2 IR 78908-193-B-3-B 39 45.0 23.7 1.8 9.4 5.2 6.7 60.2 69.9
G3 IR 78875-176-B-1-B 4.0 93.7 22.6 1.7 10.2 5.8 7.1 63.2 70.3
G4 IR 79971-B-201-2-4 4.0 43.3 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 21.1 1.8 10.2 5.6 45 62.7 67.2
G6 IR 80508-B-194-3-B 35 40.0 21.5 1.8 12.4 7.0 6.9 61.2 70.8
G7 Neda 35 43.0 21.3 1.8 12.4 7.0 9.6 61.2 70.8
G8 Tarommohali 3.8 37.0 19.3 2.0 135 6.8 5.2 64.3 69.5

Yo
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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

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.

Received: December, 2019 Accepted September, 2020

1. Associate Prof., Rice Research Institute of Iran, Mazandaran Branch, Agricultural Research, Education and Extension
Organization, Amol, Iran (Corresponding author) (Email: amoumeni@areeo.ac.ir)

2. Researcher, Golestan Agricultural and Natural Resources Research and Education Center, Agricultural Research,
Education and Extension Organization, Gorgan, Iran

3. Assistant Prof., Rice Research Institute of Iran, Mazandaran Branch, Agricultural Research, Education and Extension
Organization, Amol, Iran

4. Researcher, Rice Research Institute of Iran, Mazandaran Branch, Agricultural Research, Education and Extension
Organization, Amol, Iran

YY.


mailto:amoumeni@areeo.ac.ir

