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(Triticum turgidum var. durum L.)
Evaluation of genotype x environment interaction in durum wheat
(Triticum turgidum var. durum L..) regional yield trials
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Table 1. Code and characteristics of 20 durum wheat genotypes

Sl o il ol slice
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
G1l1l 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

YA
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Table 2. Code and characteristics of the 15 environments for durum wheat genotypes assessment
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L
Temperature (°C)
s s dw 08 Lyl 5 Gl + S6k zaS e oS Slg s

Code Cropping season Location Condition Rainfall + supplemental irrigation (mm) Minimum  Maximum  Average Soil type
KRF16 1war-462015-16 ~ Kermanshah .lilk,s”  Rainfed U 740.3 3.8 17.4 11.2 Clay-loam
KRF17 1w40-4¢2016-17  Kermanshah .lulk,s”  Rainfed U 492.2 3.6 19.0 111 Clay-loam
KRF18 ywa5-4v2017-18  Kermanshah .lulk,s”  Rainfed U 521.2 6.2 18.8 12.1 Clay-loam
KIR16 1war-462015-16  Kermanshah .l s Irrigated LSS o LT 740.3 + 60 3.8 17.4 11.2 Clay-loam
KIR17 1w40-492016-17  Kermanshah ol s Irrigated LSS o LT 492.2 + 60 3.6 19.0 11.1 Clay-loam
KIR18 ywa5-4v2017-18  Kermanshah .l s Irrigated oSS o WT 521.2 + 60 6.2 18.8 12.1 Clay-loam
MRF16  \var-402015-16 = Maragheh «l,. Rainfed U 434.7 1.6 10.3 5.6 Loam
MRF17  \v40-452016-17  Maragheh «l,. Rainfed U 263.9 -0.5 18.8 4.1 Loam
MRF18  \v47-4v2017-18  Maragheh «l,. Rainfed U 423.2 23 11.6 6.6 Loam
MIR16 yrar-402015-16  Maragheh @l lrrigated LSS o LT 434.7 + 60 1.6 10.3 5.6 Loam
MIR17 \r40-452016-17 Maragheh <l lrrigated LSS o LT 263.9 + 60 -0.5 18.8 4.1 Loam
MIR18 \ra5-4v2017-18 Maragheh <l lrrigated LSS o LT 423.2 + 60 2.3 11.6 6.6 Loam
SRF16 yra¥-462015-16  Shirvan ols > Rainfed o 334.2 4.1 18.0 7.6 Clay-loam
SRF17 yr40-492016-17  Shirvan ol > Rainfed o 137.2 3.1 175 7.4 Clay-loam
SRF18 yras-4v2017-18  Shirvan ol =5 Rainfed o> 141.3 4.5 19.4 8.6 Clay-loam



http://dx.doi.org/10.29252/abj.22.1.15
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.1.2.9
https://agrobreedjournal.ir/article-1-964-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-05-17 ]

[ DOR: 20.1001.1.15625540.1399.22.1.2.9 ]

[ DOI: 10.29252/ahj.22.1.15]

148l o a)uLr,aj%.u?"'glj_tsab;r,)“i,:”

o 3 p33 sl sladla s S AL Ol o 4l
55 e ks FYV/Y s YSV/Q PV C 5 lesT
0 (e e YFY/0) Sodatils 5 5e 4 S 45
5 kS Ao YY/V (a8l dm s YWY S 5
Glos Kl .omsls Sui,l il 55l Ao ys YY/4
$19 S FIN BIF 5 5 an s 48 o oS! s £YL
a3 O/ Sdee ik L L ol 8 sl 4 s
[N I P PO (SIS T PN g W
5 ps5 sl sadla s S L Ol e (Jdins 3 )
VEV/Y S AYV/Y SYYE/Y s 5 an el o
CINUPRH RS VIR ICINPI g U i
33 5 Shal ol o3 WY Ul Jlw s (e oo Y09)
LS o 3 FF 5 PP S w5 e sl
ladla s Olg i o 53 Las ke Lils
a3 M SVIFVF S as JalasT gl o
31,8 sl a3 VIF Sdedih 5Kk L ool § sl
s 30 3n Selasl 53 s 5 SAl Jdout 55
Sl Sy s O 53t 5 BBk I ST
Ol o it S s le 3T Gladle 55 opl sls ol
23 S S 5 555l o 3 (S0l
s 5 oles Bl 315 i ol 0y e o]
al o oSyl 53 5 o e 5] e o] 3 Las
Sy lAde eSS
O 1S 313 O S r bl 455 e
Slacs 55 o a5 3 Shas (6l 6l5 gan soLT
Loon 55 355 Sen gl dase (s )55 pS
Aoz bls s s (o3 G ezl o 3)
23 G5 ASer 5 o 5 e gl L
§o—azs Ao 3 /Y S YN M i Lo
oglite odins OLis lases 1 S5 05 JS Sl e
s e SSen o slul Esl &S 03 g la oes O3 g
3 Shee )3 p 5 3Lzl 5 Lo sme )3 5 5
55 ASan o S5l ol il 55 4l

déyﬁ\jjbj‘&:_:%yjuw‘h:zﬁjé

s — «(Pinthus, 1973) (R?) Las—is o o

«(Francis and  Kannenberg,

1978) &l s
o,LsT «(Wricke, 1962) (W2i) ¢S, ¥l 5 ST
&5 oolT «(Shukla, 1972) YIS 4i (g5l Wbyl
sla o LT 5 (Lin and Binns, 1988) ;- 5 - (Pi)
(Nassar and Huhn, 1987)Si® 4Si® ¢ zel,L
3 i 0w 5 el b b Gl 95 b o5lizl
slacs 55 B e Sl Ll 4 (0>1) a1y
Lyl b 4y (0<1) Ay 51 2SSl i L
O 85l o b o 55 5 558 5l o last
Sl hlas blase 4 Lo s 2S5 (61515 D=1
(Finlay and Wilkinson, 1963) Lil s o ss
&l oylil 5y 00 gL Glao, LT e 28 slae
0T fden >, Sas (5510 odins QL i 55 0
GGE 4 25 «oS o pilisly 425 b o0 3 555
o5 N ealimal b 5l (sla byl 5,557 5 S sl

% gl (R Core Team, 2016) R 133!

&b)}‘ﬁéb));&)\{&l}fﬁ}@‘ﬁ))

Ol kg o0 gmime J gumes L) 5 5 A5 53 oo
(5 ymer Jbznn) oliile S =5 55l o o8yl 3 (S il
—AV 5 1Y40-49 A¥AF-40) Sl oy Jle dm o
30 e e OYV/Y 5 FAY/Y VF /¥ s 5 0 (Y49
5 4 Gra s FY ) ke iy 80l 4 S oS
ool LLsd 51 .cmsls Sl sy Y 5 VY (Y
sy 4 bl sladle s b ke Yl glos
Slos 5 Kilae 5 31,8 sla 453 1Y/ 5 VV/) A V/Y
DL gl s 318 (Sl 453 VW 35 e il
‘gji}ljo\)_:a):;;\j_xjﬁ :})lﬂali:..i\jsa\f:\s
Ol i Lal 33 Sk a¥lo 5 aslale [2ST|
23 S AL Ol ol ol el oS Sl gL
033, 8ee Sk 53 Joale o S clas b a s

Jﬂb@‘)).)}.ﬁdag}_w)))\ﬂo&_mi‘


http://dx.doi.org/10.29252/abj.22.1.15
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.1.2.9
https://agrobreedjournal.ir/article-1-964-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-05-17 ]

[ DOR: 20.1001.1.15625540.1399.22.1.2.9 ]

[ DOI: 10.29252/ahj.22.1.15]

"NO-TY (AR O 5 (gtazes Loy cdases 53 (55 ESKen b, "

5685 5 e O3 S5 o 6 L G35 G14 (GO
0 B s VY 05 85 o o s
YARS 5, Shas Lo sze (glols 5055 g lbae Lol 2
sy S oS 5 it 5 LS 43 0 S LS
(R?) Lasis o i syl Lo 55 adS Ly 5
e cpl ol lin g 05 55 Jie (6l o VL
b Looe 53 555 S 0 o550 O £
Jios bl s (Pinthus, 1973) Joli o 4o 5
(Eberhart and Russell, 1966) |—wl, 3 & la
s S 5 3 Sl ilsls o 287 b (slac5 55
G5 (G17 G13 G5 lacs 55 . Aws L (S2i)
ol il il sl e o, S L, Gl4
G4 G12 Gl slacs 55 5 ldml Ogw S,
318l il uilo ls pldde oy i Ly G16 5 G19
(02) 51l il 2olie s g HIALL €O g S
¢Sy (W2) N1 4-ST1 5 (Shukla, 1972) WS 45
G10 sla s g5 aS sls Ol ;-5 (Wricke, 1962)
Gol byl palis o 1S L GL4 5G4 (G8
S 3 1) A o eSS V58T
SOl Sl by g A Sls Lo s 5 5 95
N placs 8l plo o Sl s 0

G15 GL gL 2 g5 |

J :LM)J.J :Jﬁ

s 55 SR 55 S o fde glyl3 G12 5 G18
3 o P 5 5 05T el s din gy Lama o
G13 G15 G14 lacs g5 (Lin and Binns, 1988)
s a5 e Aol palde o pmaS LLGLL
¢ polie p 2i0 L G20 5 G5 G19 G18 slacs 4)
ol o s olelis ULt glacs 55 Ol
G2 5G1 G19 G14 slacs 55 SID (g el L o ,lT
G9 G15 slacs 55 5 ol ails 3 Sles Llsd
& LG o )LeT alal .U HILLLE G 5 G12
oA G3 5G4 (G19 G14 Lac545Si@
5G20 (G18 G12 slacs s 5 SSlwl g il

dzils |y (Kbl (g5IL oy 2eS GI

AR

Gl sa LS Szl sy > godtas 0L
4S5 5 s 85 L Calies (Mega-environments)
5L o s e e OT S5 1y 5 Shae ST
o-bsls G 0355 L L(Yan and Kang, 2003)
g ez Ol ST il ls a5 5o i 55
55 L T S s oo glaadse sty
I e T e L]
3550 f o 53 ) f et SlARe o it o ome o
NS s L i ) s s Eely
(Yanetal.,, 2001; Fan et al., 2007; s,ls U5 odi
.Rose et al., 2008)
Sl slaa)laT slie 5 4l 5 Shae Sk
23 IR S 053 c-\—'f slacsss sl —
3y Sl S 85 e Sl 0l a1 ¥ J g
Sl e L& als 5 Shee Ll — 7
Cils 3 e g (Ao &S Jlazs| CL» )
05 s LS VPR Ll 55 il 5, Shae Sl
GlS%jjpbﬁf:;ww%})tgA)g
o by o 0T g S 5 GLS 3 p S ASY )
5550 OLSa 3 0 5o LS YYFA) G19 5 555
YRAF 5, Shee Sl slls 7 (als) L
jwébduwu\j.sﬁjbﬁjsrf}ﬂ
<4l ! 5 (Finlay and Wilkinson, 1963) & sweS 5
) ,—& «(Eberhart and Russell, 1966) ||, s
L (G18 (s 555 s ) *IVYY 515, Shas g S
55 L g ke (G13 s 65 51 ) VAN
5 oslae Glakime 4 (585l o 2h 1,15 GI8
Slaliow 4 Cuie (ST o il 61Hls G138 (i 555
L G6 5G9 (G18 slac s 55 kil s 035l oS
N R 1 Wi P I SN
Cllaals Lyl 5 4 ()85l lyls ¢ AT O s B
YFPA) 5 omly 5, Ses 5 b g 51 28 (65l
2 S HAS YR S (Kl 51 QS s p S kS

G11 G15 G13 slacs 55 Jolie 53 L (S


http://dx.doi.org/10.29252/abj.22.1.15
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.1.2.9
https://agrobreedjournal.ir/article-1-964-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-05-17 ]

[ DOR: 20.1001.1.15625540.1399.22.1.2.9 ]

[ DOI: 10.29252/abj.22.1.15 ]

Y4 Hle ) oyl ccj:}\"_m.:.!-\.\? ‘"O‘_,-L‘ Lfcb) (}l& A.lfi.}"

oSS LT 5 3 Lama 10 3 g3 oS IS5 Y Sl LG 5 6 bl ooyl 5 als 5 Shee Kb - 5

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 kS e Osee £ 5 RYWK S (AR R TN A Sl byl &Sy YIS S5 oslT Si® (g 2l L6 o,LT Si® g L o, LT
Ky als > Shes 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 0.64 304
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 0.94 257
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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