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Table 1. Combined analysis of variance for grain yield of maize hybrids across 12 environments (four irrigation
conditions and three years)

Source of s ol sl azy0 Slupe ggeme  Slaype Sike };JS E55 5l do o

variation oo df  Sum of square Mean square erszrrli;zigotal
Environment (E) Lo 11 1239. 368 112. 67" 71.33
Replication /B lasxes (49,8 1,55 24 163. 354 6. 806 9. 40
Genotype (G) 85 6 41.265 6.877" 2.37
GxE Laos xcuigh 66 160. 624 2.434" 9.24
Error oinlesl glas 144 133.012 0. 924 7.65

Total Js - 1737. 623 - -

*: Significant at 1% probability level.

SN Jlisl maw o s e



AY

WWAE Lo /gl oled fpais 0,90 fodle cilidimes

Ol ccplpln 5 clls 099 oy jon oles als o ,Slae
Sezy abgire sladyye 5l o pp el Lase S
owbesl szl Jlo aw 1o ooy e o, Slas gy o4l0
ald o Sloe b oy 4 SCT04 oy pp a5 ol lis 50
Solol slalasw o LS o o5 VAT 5 V0 NVYF
ghd 5 (B2) iny) al>ye o Lé)L:-.’T ghd (ED) Jo5
L SCO47 oy pue g (B4) alo o p al>ye y0 )Ll
3 6okl ahd o jo LS o o5 OFY o Slee
A5 Glesl nl S sl e (B3) (2o S al> e

ang il o Slee

oy e als o Sloe Kle Ol pits Wig)y ()

Gl e s a5 ol las 55 O U Y slaJguz)
B |) QS'AM 9 wl.- GQ)S.LQ.C u‘,».».!.l ~.\.‘>5) axdllas )90
Flie 31 Slo a5 wiolw plas i oo Loyl
Sl 452 Bl gyenl g baorencadeil I gne
4 gogar 655k b slow pen (g se g 00g pal b
Gl b slasy,es ol 5 b 5 Sy 0
25 plelid | oad (o p lolaze (olod & (cogee
Oyl aS 0y ol odis Lis i laoe S og o ciee
boge Hhi gl adllas 050 Jaowe 005l98 (5o sime

o aw b LS Lg)L,,J Lyls lmQT a5, g asdllas 0,90 3,3 slaay poe dils & Sloe .Sk =Y Jgax
Table 2. Average grain yield of maize hybrids and thier ranking under normal irrigation condition during
three years

S e Jol Jbe a5, py> Jlw a5, po Jlo 4, Ol A,
Hybrid Firstyear ~Rank  Second year Rank  Third year Rank Mean Rank
SC703 7.46 7 12.32 3 10.41 2 10.06 5
SC700 8.86 6 12.20 4 7.94 7 9.67 7
SC720 9.71 3 11.32 5 10.07 5 10.37 3
SC647 10.23 2 12.44 2 10.14 4 10.94 2
SC724 8.86 5 11.30 6 10.32 3 10.16 4

TWC600 10.30 1 11.25 7 8.41 6 9.99 6

SC704 9.51 4 13.68 1 10.60 1 11.26 1

Jls aw (b iy, al> e ,0 5 L] adad Laylyd po o] 43, g addlle 3,90 &3 slaay yun ails o Shee (1 Kibes -Y Jgor
Table 3. Average grain yield of maize hybrids and thier ranking under water deficit at vegetative stage
during three years

S Jol Jbo a3, pes Jlo 3 po Jlo 4, oSl g,
Hybrid Firstyear ~ Rank  Second year Rank  Third year = Rank Mean Rank
SC703 8.41 1 8.92 4 8.36 3 8.56 2
SC700 6.85 4 7.86 6 5.81 7 6.84 6
SC720 6.83 5 10.03 2 7.88 5 8.25 4
SCo647 4.62 7 6.95 7 6.68 6 6.08 7
SC724 6.59 6 9.27 3 8.70 2 8.19 5

TWC600 8.28 2 8.88 5 8.29 4 8.48 3
SC704 8.00 3 10.39 1 9.07 1 9.15 1
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Table 4. Average grain yield of maize hybrids and thier ranking under water deficit at flowering stage during
three years

as, peo Jlo 4, ke as,

Rank  Third year Rank Mean  Rank

Syt Jsl Jbe 3, pe> Jbo
Hybrid Firstyear =~ Rank Second year
SC703 4.55 5 3.76
SC700 3.61 7 4.72
SC720 3.64 6 4.99
SC647 5.65 1 6.32
SC724 4.60 4 4.08

TWC600 5.14 2 5.26
SC704 4.88 3 5.92

7 3.68 5 4.00 6
5 2.80 7 3.71 7
4 4.63 2 442 4
1 493 1 5.63 1
6 4.15 4 4.28 5
3 4.22 3 4.87 2
2 3.10 6 4.63 3
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Table 5. Average grain yield of maize hybrids and thier ranking under water deficit at grain filling stage during
three years

a5, po Jlo 4, el a5,

Rank  Third year Rank Mean Rank

Sy Jol Jb 45, P> Jlo
Hybrid Firstyear ~Rank Second year
SC703 7.54 5 6.14
SC700 6.56 7 7.29
SC720 7.06 6 7.09
SC647 8.90 1 7.75
SC724 8.34 3 7.60

TWC600 8.82 2 6.01
SC704 8.22 4 8.64

6 7.43 3 7.04 6
4 6.70 6 6.85 7
5 7.45 2 7.20 5
2 6.90 5 7.85 2
3 6.62 7 7.52 3
7 7.49 1 7.44 4
1 6.96 4 7.94 1
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Yan et al., 2000; Sabaghnia et al., ) cwol oo
,3 .(2008; Choukan, 2011; Changizi et al., 2014
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Figure 1. Grouping hybrids and environments by GGE biplot method in three years
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Figure 2. Simultaneous evaluation of grain yield and stabilityof the maize hybrids in across environments by
GGE-biplot method
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Abstract

Evaluating of the maize genotypes under different stresses would be useful to identify genotypes
with stable and high yield potential. The objective of this study was to estimate yield stability of the
grain maize hybrids and identifying high yielding stable hybrids under different water stress
conditions in Moghan, Ardabil, Iran. So, seven maize hybrids were assessed by randomized complete
block design with three replications under four irrigation conditions including normal irrigation (E1),
water deficit at vegetative (E2), water deficit at flowering and (E3) water deficit at grain filling (E4)
stages during three years (totally 12 environments). Combined analysis of variance showed that the
effects of environments, genotypes and genotype-by-environment (GE) interaction were significant,
suggesting that the hybrids responded differently in the studied environment conditions. Therefore,
there was the possibility of stability analysis. Results of stability analysis by GGE biplot method
revealed that two first and second principal components of the GGE biplot explained 94.7% of the
total yield variation. In stability ranking graph of the GGE biplot, SC700, TWC600 and SC724
hybrids were the most stable hybrids, respectively, and the higher grain yield hybrids than the average
grain yield were SC704, SC724, SC703, SC720 and SC647 hybrids, respectively. Based on a
hypothetical ideal genotype biplot, the hybrid SC704 was better than the other hybrids across
environments for grain yield and stability and had the high general adaptation to all environments.
Furthermore, the hybrid SC704 at E1, E2 and E4 environments and hybrid SC647 in E3 environment
were superior hybrids with the high specific adaptation. Also, comparison of the studied environments
showed that the E1 and E4 environments were quite similar in ranking, grouping and assessing
stability of the hybrids, whereas the E2 and E3 environments were different from the other
environments.
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