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Table 1. Code and characteristics of 20 durum wheat genotypes

Sl o i/ pb slie
Code Name/Pedigree Origin

Gl  Saji (Check) Iran

G2  RASCON_37/4/MAGH72/RUFO//ALGS6... CIMMYT

G3  61-130 Turkey

G4  61-130/414-44 1/ 377-2 /4] Df 21-72 // 61-130... Iran

G5  61-130/414-44 ]/ 377-2 /4] Df 21-72 //... Iran

G6  61-130/414-44// 377-2 /4] Df 21-72 // 61-130 //Uvy... Iran

G7  Altintash Turkey

G8  Kumbet Turkey

G9  Yelken Turkey
G10  Selcuklu Turkey
Gll Kiziltan-91 Turkey
G12  Altin 40-98 Turkey
G13  Yilmaz Turkey
G14  Eminbey Turkey
G15 Imren Turkey
G16  Mirzabey-2000 Turkey
G17  Received from Gene Bank SPII (Dr. Aghaee) Iran
G18  Received from Gene Bank SPII (Dr. Aghaee) Iran
G19 PLATA 10/6/MQUE/4/USDAS573//QFN/AA... CIMMYT

G20 ICAMOR-TA04-62/4/Gdr-2//(Sw Algia/Gdrl)-43/3/... ICARDA
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Table 2. Code and characteristics of the 15 environments for durum wheat genotypes assessment

L
Temperature (°C)
g sl o Ll ST+ S8k @S iy oSk Sy

Code Cropping season Location Condition Rainfall + supplemental irrigation (mm) Minimum  Maximum  Average Soil type
KRF16 \w4¥-402015-16 ~ Kermanshah .l s Rainfed o 740.3 3.8 17.4 11.2 Clay-loam
KRF17 \w40-452016-17  Kermanshah .zl s Rainfed o 492.2 3.6 19.0 111 Clay-loam
KRF18 \wa7-4v2017-18  Kermanshah ..zl s Rainfed o 521.2 6.2 18.8 12.1 Clay-loam
KIR16 \wa¥-402015-16  Kermanshah .zt s Irrigated LG o LT 740.3 + 60 3.8 17.4 11.2 Clay-loam
KIR17 \w40-452016-17  Kermanshah .zt s Irrigated  L.SG o LT 492.2 + 60 3.6 19.0 111 Clay-loam
KIR18 \ra5-4v2017-18 Kermanshah .l s Irrigated LSS o LT 521.2 + 60 6.2 18.8 121 Clay-loam
MRF16  1rar-462015-16  Maragheh <1, Rainfed o 434.7 1.6 10.3 5.6 Loam
MRF17  \r46-492016-17  Maragheh <1, Rainfed o 263.9 -0.5 18.8 4.1 Loam
MRF18  \ra7-4v2017-18  Maragheh 41, Rainfed o 423.2 2.3 11.6 6.6 Loam
MIR16 \v4¥-402015-16 ~ Maragheh &l rrigated LSS o LT 434.7 + 60 1.6 10.3 5.6 Loam
MIR17 \w40-452016-17  Maragheh &l rrigated LSS o LT 263.9 + 60 -0.5 18.8 4.1 Loam
MIR18 \wa7-4v2017-18  Maragheh &l rrigated LSS o LT 423.2 +60 2.3 11.6 6.6 Loam
SRF16 \v4¥-462015-16  Shirvan ol =5 Rainfed o 334.2 4.1 18.0 7.6 Clay-loam
SRF17 \w40-452016-17  Shirvan ols =5 Rainfed o3 137.2 3.1 175 7.4 Clay-loam
SRF18 \v47-4v2017-18  Shirvan ols =5 Rainfed 23 141.3 4.5 194 8.6 Clay-loam

14
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Table 3. Mean of grain yield and parametric and non-parametric stability indices for 20 durum wheat genotypes across 15 rainfed and

supplementary irrigation environments

Sl g RPN O g ,S 5 3 Dol l bl SRS Skl lls oS, YIS e Si® g 2l G o, LT Si® g 2l )G o, LT
Ky als s Sles Coefficient of Coefficient of Variance in regression Coefficient of Stability Wricke's Superiority Si® non-parametric Si® non-parametric
Code Grain yield variation regression deviation determination variance ecovalence index statistic statistic
Gl 2494 61.6 1.036 159325 0.9031 250176 3245800 560216 0.64 30.4
G2 2643 48.2 0.867 49874 0.9215 173433 2278832 448210 0.64 28.1
G3 2918 535 1.081 33307 0.954 131839 1754756 185191 0.74 16.6
G4 2512 51.3 0.903 46518 0.977 55759 796141 494054 0.69 16.2
G5 2389 59.4 0.987 1906 0.9606 81416 1119426 599047 0.74 225
G6 2454 50.7 0.870 43290 0.9734 75781 1048420 548359 0.77 19.4
G7 2604 52.9 0.959 11270 0.9627 75077 1039546 404743 0.92 27.8
G8 2738 53.3 1.023 35945 0.9775 47019 686020 270299 0.94 25.7
G9 2726 58.9 1.112 41682 0.9535 153740 2030700 309061 0.98 35.0
G10 2727 52.5 1.009 59337 0.9872 21930 369901 279944 0.72 17.9
G11 2876 56.6 1.143 32014 0.9805 94959 1290060 173584 0.74 20.5
G12 2776 51.6 0.967 121622 0.9055 210956 2751626 309566 0.94 44.0
G13 2917 58.0 1.181 6498 0.9695 162393 2139732 145949 0.78 29.1
G14 2960 53.1 1.106 49108 0.9855 56937 810982 122577 0.47 9.5
G15 3002 56.3 1.165 76368 0.9467 222182 2893076 138321 1.00 33.2
G16 2720 55.1 1.021 102144 0.9217 189309 2478878 331157 0.70 28.1
G17 2505 54.2 0.939 7868 0.952 99320 1345007 480402 0.77 29.5
G18 2307 46.1 0.733 18756 0.9436 221524 2884778 822244 0.87 41.0
G19 2248 64.3 0.976 120642 0.9075 208727 2723534 791693 0.59 14.6
G20 2454 55.0 0.925 44318 0.9329 141215 1872888 586844 0.83 37.9
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Evaluation of genotype x environment interaction in durum wheat
(Triticum turgidum var. durum L.) regional yield trials

Mohammadi, R.,! B. Sadeghzadeh?and M. Masoud Ahmadi?®

ABSTRACT

Mohammadi, R., B. Sadeghzadeh and M. Masoud Ahmadi .2020. Evaluation of genotype x environment interaction in durum

wheat (Triticum turgidum var. durum L.) regional yield trials. Iranian Journal of Crop Sciences. 22(1): 15-31. (In Persian).

The objective of this experiment was to analyze genotype x environment (GE) interaction for grain yield of
20 durum wheat genotypes to identify the yield stability and adaptability of genotypes using GGE biplot method
as well as some univariate stability statistics. The genotypes were evaluated in three rainfed stations of Sararood
(Kermanshah), Maragheh and Shirvan, Iran under both rainfed and supplemental irrigation conditions in three
cropping cycles from 2015 to 2018. Combined analysis of variance showed significant differences among the
genotypes, environments and GE interaction effects. The environment effect was accounted for the 81.9%
followed by GE interaction for 5.2% and genotype for 2.1% of total sum ofsquare (TSS). The large size of the
GE interaction variance relative to genotype, suggests the possible existence of sub-environmental groups and
genotypes with high grain yield and specific adaptation. Mean grain yield of genotypes across all environments
was 2649 kg.hal, and 2212 and 3303 kg.ha* under rainfed and supplemental irrigation conditions, respectively.
The highest mean yield was observed for breeding line G15 (2622 kg.ha*) under rainfed conditions, and G3
(3744 kg.ha') under supplemental irrigation conditions. The GGE biplot analysis could differentiate
environments to sub-environmental groups with top yielding genotypes. According to GGE biplot, breeding
lines G14, G15, G8, G16 and G11 were identified as ideal genotypes with high mean grain yield and yield
stability performance. Based on stability parameters the high yielding breeding line G14 identified to have the
most stable grain yiled. The environments belonged to Maragheh location with higher "discriminativeness and
representativeness” ability was found as ideal location for evaluation of winter durum wheat germplasm. The
results also showed genetic gains for high grain yield and yield stability for durum wheat breeding program

under cold and temperate cold dryland conditions of Iran.

Key words: Adaptability, Durum wheat, Genotypexenvironment interaction, GGE biplot andYield stability.
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