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Stability analysis for grain yield of promising durum wheat genotypes in southern
warm and dry agro-climatic zone of Iran
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Table 1. Meteorological and geographical parameters for the experiment sites

e stes S

Average of annual temprature (°C)

gl SOl ok oSl Sl Jola Gl e Ul Uk

Location R Elevation (m)  Average of annual precipitation (mm) Min. Max. Latitude Longitude
Khoramabad abad ST s 1125 509 9.1 25.2 337:29° 48":22°
Ahvaz Slgal 22.5 213.4 17.6 32.9 31%:20° 48°:40
Dezful Jsss 143 404.6 15.9 32.2 32724 48°:23
Zabol 5 489.2 61 14.6 29.5 31%:20° 617:29"
Darab oyl 1098.2 292.7 14.4 29.7 28":47 54°:17

Source: Iran Meteorological Organization, (http://www.weather.ir/)
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Table 2. Entry number and wheat genotypes pedigree

15 S5

o 48 Sl 55

ot
Wheat genotypes pedigree Wheat genotypes pedigree
1 SRN_2//YAVAUS/HUI/3/DUSKY_10/4/SN TURK MI83-84 375/NIGRIS_5//TANTLO_1 11 SN TURK MI83-84 375/NIGRIS_5//TANTLO_1
2 SILVER/3/RUFF/FGO/IYAVT79/4/AJAIAI5S/ADAMAR/6/NETTA_1/GAN 12 D86135/AC0O89//PORRON_4/3/SN TURK MI83-84 375/NIGRIS_5//TANTLO_1
3 AJAIA_12/F3LOCAL(SEL.ETHIO.135.85)//PLATA_13/3/POD_9/4/RASCON_37/TARRO_2//RASCON_37 13 INTER_16/3/SN TURK MI83-84 375/NIGRIS_5//TANTLO_1
4 DIPPER/LOTUS_5//ALTAR 84/3/SOOTY_9/RASCON_37 14 CNDO/PRIMADUR//HAI-OU_17/3/SN TURK MI83-84 375/NIGRIS_5//TANTLO_1
5 NUS/SULA//5*NUS/4/SULA/RBCE_2/3/HUI//CIT71/ClI 15 DUKEM_12/2*RASCON_21/3/SN TURK M183-84 375/NIGRIS_5//TANTLO_1
6 TARRO_1/TISOMA_2/ITARRO_1/3/COMB DUCK_2/ALAS//4*COMB DUCK_2/4/SHAG_9/BUTO_17 16 ADAMAR_15//ALBIA_1/ALTAR 84/3/SN TURK MI83-84 375/NIGRIS_5//TANTLO_1
7 PLATA_1/SNM//PLATA_9/3/SN TURK MI83-84 375/NIGRIS_5//TANTLO_1 17 MINIMUS/COMB DUCK _2//CHAM_3/3/FICHE_6/4/MOJO/AIRON
8 CADO/BOOMER_33 18 SILK_3/DIPPER_6/3/ACO89/DUKEM_4//5*AC0O89
9 LIRO_3/LOTAIL_6 19 Karkhe (Check1)
10 FOCHA_1/AJAIA/3/SN TURK MI83-84 375/NIGRIS_5//TANTLO_1 20 Chamran (Check 2)
07
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Table 3. Combine analysis of variance for grain yield of durum wheat genotypes in five locations and two years

(2007-2009)

@35 a3 Slarpp Kol
S.OV. e d.f (MS)
Environment Lo 9 116.499™
Year Ju 1 86.862 "
Location o 4 163.162 ™
Year x Location o x Jlu 4 77.2457
Error 1 Y etale 3T olzal 20 0.891
Genotype S5 19 0.896 ™
Genotype x Environment Loses X 5 55 171 0.992™
Genotype x Year J X 555 19 0.921™
Genotype x Location O X 55 76 1.019 ™
Genotype x Year xLocation O x Jlox i 555 76 0.982™
Error 2 Y ol olasl 380 0.567
CV(%) S 12.986
ns: Not significant Slsisre s NS

**: Significant at 1% probability level
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Fig. 1. Three-dimensional plot of environmental variance and coefficient of variation stability
parameters versus the genotypic mean response in durum wheat genotypes

¥¢: Stable genotype  A: Very unstable genotype
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Table 4. Mean grain yield, different stability parameters and ranks of durum wheat genotypes

35 Same Sl s ool D ki 6

i s 53 als > Shao il i S/ P fzw i w}; RO R s, S
Wheat genotypes  Mean Grain yield (kg.ha™®) R 732 R CVI R Wi R Oi R ASV MSY /L R CVY /L R
1 5903 7 2.296 12 25.669 11 2.43 8 0.844™ 8 0.101 2 2.148 16 24.826 16

2 5585 19 2,533 16 28.496 17 35 17 1.240° 17 0.672 15 1.263 7 20.120 8

3 6009 2 1.968 6 23.345 4 28 14 0981™ 14 0.130 3 1.075 3 17.256 3

4 5751 12 2,549 17 27.758 16 1.84 5 0.624™ 5 0.307 9 1.490 9 21.228 10

5 5926 4 1502 1 20,678 1 0.68 1 0.195" 1 0.141 5 1.083 4 17.563 4

6 5686 16 2.101 10 25.488 10 2.63 11 0919 11 0.292 8 1.865 15 24.02 15

7 5732 14 1977 7 24531 7 0.93 2 0.290" 2 0.075 1 1.817 14 23,522 14

8 5739 13 2.499 15 27.544 15 6.15 19 2222 19 0.740 17 2.487 19 27.478 18

9 5654 17 2.230 11 26.411 13 2.63 12 0919™ 12 0.627 13 2414 18 27.479 19

10 5699 15 3.201 19 31.387 20 2.79 13 0977 13 0.168 6 2.970 20 30.238 20

11 5855 9 2.005 8 24.184 5 2.81 15 0987 15 0.702 16 1177 5 18.532 6

12 5621 18 1.956 5 24.876 9 33 16 1.166" 16 0.773 19 1513 11 21.886 12

13 5875 8 2.308 13 25.859 12 261 10 0913® 10 0.313 10 2.175 17 25.106 17

14 5912 5 1.789 4 22,625 3 1.82 4 0.619" 4 0.244 7 0.987 2 16.810 2

15 5944 3 3.071 18 29.477 19 4.07 18 1452”7 18 0.767 18 1.189 6 18.345 5

16 6186 1 3.243 20 29.107 18 2.26 7 0.783" 7 0.650 14 1777 13 21,549 11

17 5907 6 1.683 2 21.964 2 251 9 0.873" 9 0.462 12 1.499 10 20.733 9

18 5776 11 2.034 9 24.686 8 2.04 6 0.701" 6 0.135 4 1319 8 19.883 7

19 5401 20 1735 3 24.389 6 139 3 0.458"™ 3 0.343 11 1519 12 22.825 13

20 5841 10 2.439 14 26.733 14 7.37 20 26737 20 0.981 20 0.757 1 14.898 1

ns: Not significant s gne 2 NS
*and **: Significant at 5% , 1% probability levels, respectively Ao s &S 5 gy Jil s 53 513 gme 55 4 bk g %

oy
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Fig. 2. Three-dimensional plot of stability variance and ecovalance stability parameters versus the genotypic mean
response in durum wheat genotypes
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Fig. 3. Three-dimensional plot of Lin and Binns’s stability parameters versus the genotypic mean in
durum wheat genotypes
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Table 5. AMMI analysis for grain yield of durum wheat genotypes

GliT ey SDlae g gezes Sl o S

S.0.V. S d.f SS) %SS (MS)
Treatment s 199 1235.21 6.2
Genotype 555 19 17.03 1.38 0.89™
Environment Lo 9 1048.50 84.89 116.5™
Genotypex ENVIronment  Lw x 53 bl I 171 169.68 13.73 0.99™
IPCA, Jsl ol adl e 27 4951 29.18 1.83"
IPCA, p33 o 4 5o 25 41.84 24.65 1.67"
IPCA; by oo 4l 5o 23 21.72 12.8 0.94™
Residual(Noise) G siledl 96 56.59 33.35 56.59™
Pooled error odd plesl gl 380 215.63 0.56
ns :Not significant Sla gme 6 NS

**: Significant at 1% of probability level
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Grain yield, IPCA; and IPCA, scores and AMMI Stability Value Table 6.

PR Jsl | a4 53 | ) F ol 55, L;LM_M; PR Js! | a4 53 | a4 L solul 55
Wﬁeat genotypes Grain yielm.ha'l) Iﬁ\éAl - f I%Az g < ASV” W?\eat genotypes Grain yiellegéﬁa.ha'l) IPCA1 T 9 CA2 T AsV”
1 5903 0.020 -0.098 0.101 11 5855 -0.325 -0.586 0.702
2 5585 -0.056 -0.668 0.672 12 5621 -0.640 0.149 0.773
3 6009 -0.085 0.081 0.13 13 5875 -0.233 0.147 0.313
4 5751 0.241 -0.112 0.307 14 5912 0.199 0.063 0.244
5 5926 0.021 0.139 0.141 15 5944 0.642 0.106 0.767
6 5686 0.149 -0.233 0.292 16 6186 0.499 -0.271 0.65
7 5732 0.026 -0.068 0.075 17 5907 -0.078 0.453 0.462
8 5739 -0.486 0.464 0.74 18 5776 -0.035 0.129 0.135
9 5654 -0.514 -0.154 0.627 19 5401 -0.220 0.223 0.343
10 5699 0.103 -0.116 0.168 20 5841 0.773 0.353 0.981
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Table 7. Simultaneous selection for grain yield and yield stability in durum wheat genotypes

$ Gl s «ls 5 Slas 5> Slas 45, 5 Slas 45 ) o ol el 43 ol bl Sl Ol ol sl s Shes ol I
Wﬁeat genotypes  Grainyield (kg.ha®)  Yieldrank  Adjustment fo rank Adjuted Stability variance  Stability rating YS(i)
1 5903 14 1 15 0.844 0 15+
2 5585 2 -1 1 1.24 -4 -3
3 6009 19 1 20 0.981 -2 18+
4 5751 9 -1 8 0.624 0 8
5 5926 17 1 18 0.195 0 18+
6 5686 5 -1 4 0.919 0 4
7 5732 7 -1 6 0.29 0 6
8 5739 8 -1 7 2.222 -8 -1
9 5654 4 -1 3 0.919 0 3
10 5699 6 -1 5 0.977 -2 3
11 5855 12 1 13 0.987 -2 11+
12 5621 3 -1 2 1.166 -4 -2
13 5875 13 1 14 0.913 0 14+
14 5912 16 1 17 0.619 0 17+
15 5944 18 1 19 1.452 -8 11+
16 6186 20 2 22 0.783 0 22+
17 5907 15 1 16 0.873 0 16+
18 5776 10 -1 9 0.701 0 9+
19 5401 1 -2 -1 0.458 0 -1
20 5841 12 1 12 2.673 -8 4
Mean 5800 8.6
+: Selected genotypes odd Ul glas gt
oYo
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Stability analysis for grain yield of promising durum wheat genotypes in southern
warm and dry agro-climatic zone of Iran

Haji Mohammad Ali Jahromi, M.}, M. Khodarahmi?, A. R. Mohammadi® and A.
Mohammadi*

ABSTRACT
Haji Mohammad Ali Jahromi,. M., M. Khodarahmi, A. R. Mohammadi and A. Mohammadi. 2011. Stability analysis
for grain yield of promising durum wheat genotypes in southern warm and dry agro-climatic zone of Iran. Iranian Journal

of Crop Sciences. 13 (3): 565-579 -. (In Persian).

To determine agronomic performance and grain yield stability of durum wheat promising genotypes in southern
warm and dry agro-climatic zone of Iran, 18 durum wheat promising lines and Karkheh (durum wheat) and
Chamran (bread wheat) cultivars as checks, were evaluated in Khorramabad, Ahwaz, Darab, Dezful and Zabul,
using randomized complete block design with three replications in two consecutive cropping cycles (2007-
2009). Since the genotype x environment interaction was significant, eight stability statistics were calculated
(S7,CV,,07,W;?,MS,, ,CV,, ,YS, and ASV ) for stability analysis. Based on the above statistics and
three-dimensional plots derived from the statistics of type one, two and four, genotypes 1, 3, 5, 14 and 17
showed varying degrees of the general stability, in most of the methods used. Among these genotypes,
genotypes 5 (NUS/SULA//5*NUS/4/SULA/RBCE_2/3/HUI//CIT71/CII) and 14 (CNDO/PRIMADUR//HAI-
OU_17/3/SN TURK MI83-84 375/NIGRIS_5//TANTLO_1) with the average grain yield of 5926 kg.ha™ and
5912 kg.ha, respectively, based on all methods, had grain yield stability. These genotypes were identified as

suitable and adapted genotypes with grain stability for southern warm and dry agro-climatic zone oflran.

Key words: Durum wheat, Genotype x environment interaction, Stability analysis, and Three-dimensional plot.
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