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Analysis of grain yield stability and assessment of genotype x environment
interaction for grain sorghum (Sorghum bicolor L. Moench) genotypes
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Table 1. Names and origin of grain sorghum genotypes

ooled 05 o a5 e e Y ) S el
No.  Sorghum genotypes Origin Cultivar, Line, Hybrid  Name of company
1 FGCSI01 France Hybrid Euralis (ES)
2 FGCSI02 France Hybrid ES
3 FGCSI03 France Hybrid ES
4 Fast green400 USA Hybrid NAVAJOSEEDS
5 Payam Iran Cultivar SPIIx
6 FGCSI04 France Hybrid ES
7 FGCSI05 France Hybrid ES
8 Drought tolerant600 USA Hybrid NAVAJOSEEDS
9 PGS1 ICRISAT(India) Hybrid Pajpal
10 KGS23 Iran Line SPII
11 KGS32 Iran Line SPII
12 Kimiya Iran Cultivar SPII
13 Sepideh Iran Cultivar SPII
14 FGCSI07 France Hybrid ES
15  High yield700 USA Hybrid NAVAJOSEEDS
16 Human900 USA Hybrid NAVAJOSEEDS
17 Drough Tolerant USA Hybrid NAVAJOSEEDS
18 FS Double USA Hybrid NAVAJOSEEDS
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Table 2. Mean comparison of grain yield of grain sorghum genotypes in two years (2016 and 2017) and four locations

PHEY .sjgla.c
Treatments eslsT s,ls  Grain yield (kg.ha)
Years Ju
Year " 2016 Y40 5342.6
2017 \Y¥45 5294.6
Karaj 5 7621a
: ) Gorgan o€ g 2596d
Location o8« giiand s 4339
Isfahan Ol 6718b
Karaj =5 8165a
Gorgan Kg 3309d
2016 ™ Birjand s 3420d
Isfahan Ol 6477b
Karaj 5 7077b
Gorgan Rty 1884e
2017 ™ Birjand s, 5258¢
Isfahan R 6959b
(aels) =Y J s
Table 2. (Continued)
oyleds &l .s}gL.o
No  Sorghum genotypes  Grain yield (kg.ha)
1 FGCSI01 5430d-f
2 FGCSI02 4811f-h
3 FGCSI03 4863f-h
4 Fast green400 7039b
5 Payam 4406gh
6 FGCSI04 6172c
7 FGCSI05 5776c-e
8 Drought tolerant600 5906¢d
9 PGS1 5001fg
10 KGS23 4930fg
11 KGS32 4207h
12 Kimiya 5017fg
13 Sepideh 5025fg
14 FGCsSI07 5146ef
15 High yield700 7986a
16 Human900 5960cd
17 Drought tolerant 6894b
18 FS Double 1165i

vu)\xL;)l:d;uQ;Li.LpJ:@Jblchdjaéjoijwbljgwdfﬁhij L;l)l:&l.a;,:i;l._.a[)):_d}aﬁ
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Tukey's test
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Table 3. The values of the main components for grain yield of sorghum genotypes in experimental environments

Lo 615 3 Shas Jol ol adlze  pos Juoladlpe oo Joladle ool ol i oz ol adlge
Environment  Grain yield (kg.ha?) IPCA1 IPCA2 IPCA3 IPCA4 IPCA5
1 (Karaj) 8165 23.85 23.09 40.57 -35.15 32.02
2 (Karaj) 7236 28.16 8.89 32.19 9.58 -48.42
3 (Gorgan) 3309 13.13 -5.57 9.80 22.73 17.67
4 (Gorgan) 1884 24.42 -27.43 -6.99 28.87 -1.95
5 (Birjand) 3420 46.50 -34.31 -41.33 -11.75 10.04
6 (Birjand) 5258 -74.46 -56.59 10.56 -21.50 -6.45
7 (Esfahan) 6477 -48.67 41.64 -8.30 39.06 15.94
8 (Esfahan) 6959 -12.93 50.29 -36.49 -31.85 -18.86
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Table 4. Values of the first to fifth main components and ASV parameter for grain yield of sorghum genotypes

als s Sas
5 5 a3 55 Grain i ol allye s> Jolalpe  ppw doladlie  pler doladlie ey olalli ol 53

Sorghum genotypes yield (kg.ha™) IPCA1 IPCA2 IPCA3 IPCA4 IPCA5 ASV
1 (FGCSI01) 5430 144 -0.86 121 0.22 -0.69 2.07
2 (FGCSI02) 4811 2.88 -0.27 -152 -0.95 031 357
3 (FGCSI03) 4863 194 -0.42 -0.12 043 011 245
4 (Fast green400) 7039 -.050 -1.33 211 1.05 134 1.64
5 (Payam) 4406 0.67 0.59 0.76 0.01 0.11 1.10
6 (FGCSI04) 6172 0.77 -1.02 0.56 0.26 113 1.58
7 (FGCSI05) 5776 0.61 -1.49 133 0.04 -0.19 1.98
8 (Drought tolerant600) 5906 -1.80 0.01 -0.66 -1.50 -0.46 222
9 (PGS1) 5001 041 168 -0.24 -0.92 -1.02 213
10 (KGS23) 4930 1.65 0.04 0.19 -0.31 0.14 2.03
11 (KGS32) 4207 0.92 -0.46 -0.93 071 -051 127
12 (Kimiya) 5017 0.35 1.03 -0.44 -1.64 0.25 1.34
13 (Sepideh) 5025 -1.30 0.23 -0.04 0.53 -0.79 1.63
14 (FGCSI07) 5504 0.44 -1.09 2.00 -0.12 0.17 145
15 (High yield700) 7986 -3.89 0.63 0.95 -0.75 147 4.86
16 (Human900) 5960 -3.10 0.49 0.04 1.58 -1.38 3.87
17 (Drought tolerant) 6894 -2.20 -151 -1.05 0.04 0.01 3.29
18 (FS Double) 1165 1.50 3.75 0.07 1.33 0.85 4.98
Cumulative Percentage - 41.4 62.5 76.1 86.2 94.1 -

(O 5 Jlo oS 5) Lame 12 03 0 85 5 52 Gl 55 (Lol (6 ool 525 s -0 st

Table 5. Result of AMMI analysis for identification of superior sorghum genotypes in each environment

(combination of year and location)

Lo a3 > Shes 555 o) S5 s S5 e S e
Environment  Grain yield (kg.hal)  First genotype Second genotype  Third genotype Fourth genotype
1 (Karaj) 8165 G4 G17 G6 G15
2 (Karaj) 7236 Gl G7 G17 G6
3 (Gorgan) 3309 G4 G17 G6 G15
4 (Gorgan) 1884 G4 Gl G10 G6
5 (Birjand) 3420 Gl4 G6 G15 Gl
6 (Birjand) 5258 G15 G8 G9 G12
7 (Esfahan) 6477 G16 G4 G17 G15
8 (Esfahan) 6959 G15 G17 G16 G4
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Analysis of grain yield stability and assessment of genotype xenvironment
interaction for grain sorghum (Sorghum bicolor L. Moench) genotypes

Khazaei, A.l, M. Torabi?, M.T. Fyzbakhsh® and A. Azari Nasrabad*

ABSTRACT

Khazaei, A., M. Torabi, M.T. Fyzbakhsh and A. Azari Nasrabad. 2021. Analysis of grain yield stability and assessment of
genotype x environment interaction for grain sorghum (Sorghum bicolor L. Moench) genotypes. Iranian Journal of Crop
Sciences. 23(3): 211-222. (In Persian).

The interaction of genotype x environment creates complications in yield prediction and is a challenge for
agronomy and plant breeding programs. To evaluate grain yield stability and genotype x environment interaction
for 18 local and exotic grain sorghum cultivars, lines, and hybrids, a field experiment was conducted using
randomized complete block design with three replications in four regions of Karaj, Gorgan, Birjand, and Isfahan,
Iran in two cropping seasons (2016 and 2017). Combined analysis of variance showed that locations, genotypes
and their interaction effect were signifinat on grain yield. Mean comparisons showed that genotype No. 15 (High
yield700) had the highest grain yield (7986 kg.ha*) followed bygenotypes No. 17, 6, 16, and 8 with grain yield
of 6894, 6172, 5960, and 5906 kg.ha respectively. Genotypes No. 15 and 17 had the lowest year within
location variance, and in addition to high grain yield stability had optimal grain yield. Analysis of variance by
AMMI model and fitting of principal components to the interactions of genotype x environment showed that five
main components were significant (P <0.01). These five components explained 94.1% of the observed variance
of genotype x environment interaction. Cluster analysis identified four genotypic groups based on the first main
component of genotype x environment interaction. In this study, high yielding genotypes also had good grain
yield stability. AMMI model and AMMI stability value (ASV) parameter showed that genotypes No. 17
(Drought tolerant), 4 (Fast green400), 6 (FGCSI04), 15 (High yield700) and 16 (Human900) had high grain
yield and yield stability. Genotypes No. 15 and 17 identiifed as superior genotypes well adapted to different test

environments, in this study.

Key words: AMMI stability value, Cluster analysis, Principle component analysis, Adaptatability and

Sorghum
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