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Fig. 1. percipitation (A), number of days below 0°C (B) and minimun temperature (C) of 5 locations (Maragheh,
Sararood, Qamloo, Ardabil and Shirvan) in 3 cropping seasons (2011-14)
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Table 2. ANOVA results for grain yield in Maragheh under rainfed and suplementary irrigation conditions

>y (Irrigated) s s, Lol (Rainfed) pso Lyl pis
(SOV) st Dt F MS F
Year Jl 1 44291139 152.5 ** 18193557 10.6 *
e1 Jol sl 4 290537 3.9 1713286 14.9
Genotype (P 16 1788996 2.55* 845305 1.2
Year x Genotype <wieij X Jlw 16 700892 9.38 ** 728117 6.3 **
e2 P9 slbs 64 74761 115113
Total Js 101

CV=12% CV=19%
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*** and ns Indicate significance at P=0.01 and 0.05, and non-significant, respectively.
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Table 3. Grain yield mean of genotypes in 5 locations in 3 years (2011-14). In Maragheh and Shirvan results of 2 and 1

years are presented, respectively.

Grain yield mean (kg/ha) ails & ,Slos 11 Sileo

Maragheh a&l

Sararood sg ! ww

. - ylold Judyl Ol Lyl (olod
G 95 ™2 sl ®2 sl Qamloo  Ardabil  Shirvan  All locations

# Genotype Rainfed Irrigated Rainfed  Irrigated

1 Saji 1177 F 1891 fe 2214 3645°%e 17189 1019 °f 529 ¢ 1478
2 Zardak 2140 b 3119° 2406 * 3231 % 1875 866 & 1029 # 1729 «
3 Sardari 2665 * 3486 ° 2357 % 3119°¢ 2835¢ 1456 ° 1148 @ 2202 #
a4 JOPDY IS ysqper qgs3f 1960 3543 1832 719h 501 1434
5 :?YASCON— 2478 ® 3515¢% 2096 3594 25762 1379 1032 2 2012°
6  MB84859 1807 cde 2370 2060 °F 3204 ¢ 2170° 967 2 649 b 1654 cde
7 M141979 1885 « 2537°¢ 22183 3599¢de 1671 1081 %f 751° 1619
8  M141982 1908 <« 2210 < 22868 3753bq 18755 1154 cd 684 b¢ 1704 <
9  M141994 1475 df 2023 d 23453 4067 ¢ 2043447 1168 cde 542 ¢ 1680 <
10 M141995 1718 cde 2029 9 2252 % 3876 2007 1232 b« 716 % 1719
11 M142005 1514 %f 2023 de 2281 @ 1353] ¢ 1978 be 1125¢< 716 1658 cd
12 M142017 1850 < 1951 °fe 2054 4247 1820¢f 1295 ab¢ 649 b¢ 1654 <
13 M142025 1747 cde 2229 ede 2345 39582 2090 b 1342 % 676 b° 1792 °¢
14 M142038 1653 d¢ 1757 ¢ 1931 3791 1695°F 1165 676 b° 1530 °f
15 M142045 1877 « 2108 % 21914  3598¢de  1725df 1238b«d 711 be 1661 cd
16 M142069 1524 df 2121 % 2190 #¢ 4348 ¢ 1946 1256%¢ 613 b° 1653 cde
17 M142070 1404 ¢ 2046 9% 1876 3899 @b 1632 1111 %0 605 b° 1439f

Mean 1786 2310 2180 3706 1970 1151 725 1683
LSD 5% 391 315 300 505 288 149 166 166
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S5 e s i Sl (eSS 55kl Gtale)]
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Aggarwal and Sinha, 1987; Oweis et al., ) o5,

.(1998; Tavakkoli and Oweis, 2004
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Fig. 2. Mean of genotypes and checks in Maragheh and Sararood under suplementary Irrigations
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Table 4. Correlationd between the traits in Maragheh under rainfed (A) and irrigated (B) conditions
Green Vig. Tl DHE DMA G.Fill.  AS PLH  TKW

Trait caw GH
Coverage
Growth Habit (GH) -
iy 067 A
Vigoure at Till. (Vig. Till.) 0.91% 058"
azy al> o )0 5959 : :
Days to heading (DHE)

TR 0.22 -0.17 0.28
Days to maturity (DMA) 0.49" 0.16 0.49™ s
Sowy B39y T e e A\

Grain Filling Period (G. Fill.)
1S gl 0,90
Agronomic Score (AS)
=3 el
Plant height (PLH)

-0.39" 0.02 -0.42°  -0.94™ 0.73"

0.89" 0.60"" 0.80" 0.10 -0.52" -0.32

oL £lis | 0.00 0.32 -0.12  -0.82" 0.62™ 0.74" 0.11
Thosands Kernel Weight (TKW) - . - .
W18 4l -0:15 0.12 -0.22  -0.67 0.72 0.66 -0.15 0.70
I 059
Grian Yield s s s - o
Wl 5.4 0.12 0.21 0.05 -0.747 -0.45 0.67 0.28 0.81 0.62
Trait §ccn GH  Vig.Til DHE DMA _& AS PLH  TKW
Coverage Filling
Growth Habit (GH)
by s 0.34
Vigoure at Till. (Vig. Till.) "
aiydlo o 53 985 08 015
Days to heading (DHE) 0.63™ 0.01 077"
Ghoaigs e, T ' e
Days to maturity (DMA) 66" . -
Sy U 39, -0. -0.07 -0.75 0.89

Grain Filling Period (G. Fill.)
Q1S gl g 0,90
Agronomic Score (AS)
=hi ppsls

-0.17 -0.06 -0.09 -0.28  0.08

0.73" 0.30 046" -025 -037" -0.26

Plant height (PLH) - ok . ok ok o
oL glisl 0.80 0.48 0.74 -0.47 -0.47 -0.24  0.57

Thosands Kernel Weight (TKW)

s sy, 029 033

-0.53™ 0.72" 0.63" -0.15 0.14 -0.15

Grian Yield

0.92" 0.28 0.87" -0.75" -0.79™ -0.23  0.59™ 0.80" -0.40"

4ils o ySlos

Segre e ms Y 570 Jiol maw o o pxe ud i 4 s
**_* and ns Indicate significance at P=0.01 and 0.05, and non-significant, respectively.
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Table 5. ANOVA results for grain yield in Sararood under rainfed and suplementary irrigation conditions

sol5T a0 ﬁa‘f::‘:‘ (Rainfed) o bl pis

df)
(SOV) JUUETPAIN MS F MS F
Year Jlw 2 5925 0.003 ™ 67593394 59.6 **
e1 Jol sl 6 1828028 6 1133371 18.8
Genotype ) 16 1064395 1.7° 228903 0.71
Year x Genotype cwieii X Jlw 32 646491 2.2 ** 321490 5.34 **
e2 £9S s> 96 291040 60170
Total g5 152

CV =15% CV.=11%

Sosire e S LY g 10 Jleil o 1o o Jse ol 5 4y g %

** * and ns Indicate significance at P=0.01 and 0.05, and non-significant, respectively.
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Table 6. ANOVA results for grain yield in Qamloo under rainfed conditions in 3 years

(SOV) i olie (dfy gol31 ax 5o (MS) &lay po (uSiloo F Prob.
Year Jw 2 16748976 64 ** <.001
e1 Jol gles 6 261601 2.8
Genotype L) 16 922441 2.56 ** <.01
Year x Genotype <wigi; X Jw 32 359727 3.8 ** <.001
e2 09 slas 96 94379
Total Y 152

CV =16%

Sosee e NS N 510 Jliml mhaw )0 o S oS g s g s

** * and ns Indicate significance at P=0.01 and 0.05, and non-significant, respectively.
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Table 7. ANOVA results for grain yield in Ardabil under rainfed conditions in 3 years

(SOV) o aslin (df) gol3T az (MS) @lay yo (eilso F Prob.
Year Jw 2 69047964 7159 ** <.001
e Jol slas 6 9645 0.4
Genotype [ pey) 16 311822 3.2 ** <.01
Year x Genotype <wigii X Jlw 32 97449 3.84 ** <.001
e2 090 glas 96 25407
Total Js 152

CV =14%

Sosee e S N 5 10 Jiml mhaw jo o S oS s g

*** and ns Indicate significance at P=0.01 and 0.05, and non-significant, respectively.


WWW.SID.IR
WWW.SID.IR

WWAY Glasls ) sl 2l pole o Jame slo il v
Oliee (S 45 009) 1S )3 S ohS VYF lg 2 ) o s dibio gy L

Sl 4 axg b oy gialel sl sblie cales cp yo
L S0k Oliee (e (SHb foides YAV L oyt
ol sln o Sdee o Sl ol 3blie (oled (o )
Loyos &yl adlals b Lo o & Ylais! 55 ddlais
5 (313 il az 5 -V F U Lo ials) sy J—ad jo

() JS) 2ivgy 3e 5 Jad 5T sloyS

Oloses 5o als o, Ses (sl (uilly 4525 @ls wlol
2y S Y Gm AT (ely; o b
Cils 092 o Iyl iy (6l pre 5l | DS
PSS OV Sl pgys0 slacnY o, Slas odlear (A Jgo)
O [y Y gl B8 o 0 Sl S VYV B (2l sl
locnY o Slos (5:50le 392 st Qg o Ll 5 50

W) ()5 Jlo (b s daal o i (319 i 0 4l 0 )Soe (il ylg 4 328 @l A Jgur
Table 8. ANOVA results for grain yield in Shirvan under rainfed conditions

SOV) ot @alio df) oIl azy (MS) &lay yo puilso F Prob.
Rep SES) 2 111864 11
Genotype i 933 16 94062 9 4 ** <001
¢ > 32 9961
Total Js 50

CV = 14%

Sogme e ms N g 70 Jiol maw jo o pre oS 4y e g 5

** * and ns Indicate significance at P=0.01 and 0.05, and non-significant, respectively.
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2005; Yan, 2001; Fan et al., 2007; Rose IV et al.,

2008
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Table 9. Combined ANOVA results for grain yield in 12 environments under rainfed conditionsin 2011-14 years

(SOV) JURT TR (df) o351 a0 (MS) Olas po (5uiilio F Prob.
Location Jw 11 42412693 65.7 ** <.001
el Jol sl 24 646024 9.9
Genotype [Tpes 16 1322822 432 ** <.001
Location x Genotype  <wigjX Jlw 176 305924 4.7 ** <.001
e2 £ sl 384 65004
Total Js 611

CV =15%

Sose e ms N 70 Jliol s o o pxe cud i 4 s g 5

** * and ns Indicate significance at P=0.01 and 0.05, and non-significant, respectively.
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Table 10. Interaction Principle Component Parameters and AMMI stability value (AVS) in durum genotypes in 5

environments in 2011-14 years

i gij oS

Genotype Genotype wui g5 3 58ee (Sl IPCAL IPCA, ool gl asld
Code Yield mean AMMI Stability Value
Gl Saji 1478 12.0 13.3 26
G2 Zardak 1729 -194 22.9 43
G3 Sardari 2202 -24.8 -21.0 52
G4 TOPDY 18/... 1434 -7.1 12.4 18
G5 RASCON _37... 2012 -26.3 -10.7 51
G6 M84859 1654 -6.1 -0.1 12
G7 M141979 1619 -4.1 9.9 13
G8 M141982 1704 2.3 0.5 4
G9 M141994 1680 19.3 -14.4 39
G10 M141995 1719 4.3 -10.0 13
Gl1 M142005 1658 9.7 6.6 20
G12 M142017 1654 6.1 -8.2 14
G13 M142025 1792 8.8 1.6 17
G14 M142038 1530 1.8 5.2 6
G15 M142045 1661 5.4 3.7 11
G16 M142069 1653 9.6 -9.2 20
G17 M142070 1439 13.2 2.5 25
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Fig. 3. Polygon views of the GGE-biplot based on symmetrical scaling for the which-won where pattern for 17 genotypes
in 5 environments. Green and blue numbers stand for genotypes and environments, respectively.
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Fig. 4. GGE-biplot based on environment-focused scaling for 12 environments. Green and blue numbers stand for
genotypes and environments, respectively.
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Fig. 5. GGE-biplot based on genotype-focused scaling for comparison 17 genotypes with the ideal genotype. Green and
blue numbers stand for genotypes and environments, respectively.
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Fig. 6. Average environment coordination (AEC) views of the GGE-biplot based on environment-focused scaling for
the means performance and stability of genotypes.
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