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Table 1. Characteristics of dorom wheat genotypes studied in this experiment  

Code Genotype 

1 Dehdasht 

2 Seimareh 

3 CANELO_8//SORA/2*PLATA_12/4/STORLOM/3/RASCON_37/TARRO_2//RASCON_37/5/TECA96/TILO_1CD

SS02Y01103T-0TOPB-0Y-0M-14Y-0Y 

4 SNITAN/5/AJAIA_12/F3LOCAL(SEL.ETHIO.135.85)//PLATA_13/3/SOMAT_3/4/SOOTY_9/RASCON_37/6/SNI

TANCDSS02B01019T-0TOPB-0Y-0M-1Y-2M-04Y-0B 

5 POD_20//SULA/ACO89/3/SORA/2*PLATA_12//SOMAT_3/4/PATKA_4/THKNEE_9//CABECA_1CDSS02B0127

1T-0TOPB-0Y-0M-7Y-3M-04Y-0B 

6 CMH85.797//DUKEM_12/2*RASCON_21/9/USDA595/3/D67.3/RABI//CRA/4/ALO/5/HUI/YAV_1/6/ARDENTE/7

/HUI/YAV79/8/POD_9CDSS02B01465T-0TOPB-0Y-0M-16Y-4M-04Y-0B 

7 CMH85.797//CADO/BOOMER_33/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1CDSS02B01468T-0TOPB-0Y-

0M-5Y-4M-04Y-0B 

8 GUAYACANINIA/GUANAY/10/LD357E/2*TC60//JO69/3/FGO/4/GTA/5/SRN_1/6/TOTUS/7/ENTE/MEXI_2//HU

I/4/YAV_1/3/LD357E/2*TC60//JO69/8/SOMBRA_20/9/JUPARE C 2001CDSS04Y00275S-8Y-0M-06Y-4M-1Y-0B 

9 SNITAN/JUPAREC2001//SOMAT_4/INTER_8CDSS04Y 00284S-24Y-0M-06Y-4M-1Y-0B 

10 RANCO//CIT71/CII/3/COMDK/4/TCHO//SHWA/MALD/3/CREX/5/SNITAN/6/YAZI_1/AKAKI_4//SOMAT_3/3/

AUK/GUIL//GREENCDSS04B00151S-3Y-0M-2Y-0M-2Y-0B 

11 YAZI_1/3/MUSK_9//ACTS_8/CMH82A.1062/9/USDA595/3/D67.3/RABI//CRA/4/ALO/5/HUI/YAV_1/6/ARDENT

E/7/HUI/YAV79/8/POD_9CDSS05Y00303S-9Y-0M-5Y-0M-4Y-0B 

12 ALAS/5*SILVER_2/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1/6/GUANAY*2/4/CHEN_1/TEZ/3/GUIL//CIT

71/CII/5/SOMAT_4/INTER_8CDSS05Y00871D-10Y-0M-7Y-0M-1Y-0B 

13 Azeghar-2/4/Stj3/3/Gdfl/T.dicds-SY20013//BcrICD02-1272-W-3AP-0TR-3AP-0AP-5AP-0AP-3AP-0AP 

14 Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/GdrICD03-0342-TA-2AP-0AP-9AP-0AP-2AP-0AP 

15 ICAMOR-TA04-58/Maamouri-2ICD04-0211-TA-9AP-0AP-5AP-0AP 

16 Stk/Hau//Heca-1/3/Quasnima-1ICD04-0935-CA-3AP-0AP-2AP-0AP 

17 LLARETAINIA/4/SKEST//HUI/TUB/3/SILVER/5/LHNKE/RASCON//CONAD/6/GREEN_32/CHEN_7//SILVER_

14/3/DIPPER_2/BUSHEN_3/4/SNITANCDSS02B00574S-0M-12Y-06Y-2M-1Y-0B 

18 YAV79//SOMAT_4/INTER_8/7/YAV79/6/CHEN_1/TEZ/3/GUIL//CIT71/CII/4/SORA/PLATA_12/5/STOT//ALTA

R 84/ALDCDSS04B00 811 D-32Y-0M-4Y-0M-4Y-0B 
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Table 2. Geographic characteristics of trials area 

Average rainfall (mm) Latitude Longitude Altitude (m) Location 

450 30°,17' N 50°,50' E 710 Gachsaran 

445 33°,29' N 48°,18' E 1147 Khoramabad 

550 37°,16' N 55°,12' E 45 Gonbad 

312 47°,88' N 39°,39' E 100 Moghan 
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Table 3. Annual rainfall of test areas during the cropping season in 2013-2016 

Cropping season 
Location 

2015-2016 2014-2015 2013-2014 

391.1 (E9) 351.6 (E5) 503.7 (E1) Gachsaran 

743.4 (E10) 326.3 (E6) 363.6 (E2) Khoramabad 

478.8 (E11) 279.4 (E7) 534.8 (E3) Gonbad 

355.0 (E12) 335.0 (E8) 247.9 (E4) Moghan 

The number in parentheses represents the code of each environment. 
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Table 4. Combined analysis of variance on grain yield for durum wheat genotypes in each station during 3 years 

The ratio in 

sum of square 
Calculated F Mean squares 

Sum of 

squares 
df Source of variations 

0.173 0.916 ns 130645875.8 391937627.3 3 Location 

0.374 2.97** 423274799.3 846549598.5 2 Year 

0.377 931.2** 142479231.9 854875391.7 6 Location × Year 

0.009 - 576920.4 20769133.0 36 Replication (Location × Year) 

0.005 3.95** 604246.9 10272197.3 17 Genotype 

0.007 1.34ns 314165.7 16022452.2 51 Genotype × Location 

0.004 1.06 ns 249377.0 8478817.6 34 Genotype ×Year 

0.011 1.53** 234256.0 23894115.7 102 Genotype × Location × Year 

0.041 - 152998 93634788 612 Error 

 - - 2266434121 863 Total 

  11.2   CV (%) 
ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively. 
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Table 5. AMMI analysis of variance for grain yield of durum wheat genotypes 

F Mean squares Sum of squares df Source of variations 

- 2626242 2266447041 863 Total 

65.42** 10009493 2152041067 215 Treatment 

3.95** 604390 10274626 17 Genotype 

329.7** 190306637 2093373009 11 Environment 

3.77** 577079 20774847 36 Replication 

1.69** 258788 48393431 187 Genotype ×Environment 

3.41** 521080 14069158 27 IPCA1 

2.84** 435254 10881361 25 IPCA2 

2.47** 378006 8694130 23 IPCA3 

1.70* 259338 5446098 21 IPCA4 

1.11ns 169604 3222473 19 IPCA5 

0.55 84447 6080212 72 Residuals 

- 152992 93631127 612 Experimental error 
ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively.  
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Table 6. The first to fourth principal components, stability indices, rank of the genotypes and simultaneous selection 

index (ssi) for durum wheat genotypes studied in this experiment  

Genotype 
Grain yield 

(kg.ha-1) 
IPCA1 IPCA2 IPCA3 IPCA4 ASV WAAS rY rASV rWAAS ssiASV ssiWAAS 

G1 3553  -9.52 -10.20 -0.14 -12.78 15.96 8.01 4 10 9 14 13 

G2 3430 -18.84 -2.89 4.79 2.42 24.47 8.48 9 17 10 26 19 

G3 3537 5.34 3.28 10.56 -14.24 7.63 7.46 6 5 8 11 14 

G4 3334 -3.30 7.68 12.86 6.20 8.78 7.24 15 6 7 21 22 

G5 3496 1.31 -3.45 11.89 2.08 3.84 4.53 7 2 2 9 9 

G6 3592 4.25 -0.27 -12.16 3.19 5.49 4.87 1 3 3 4 4 

G7 3386 2.01 2.08 3.16 7.04 3.32 3.12 13 1 1 14 14 

G8 3398 18.50 -17.60 4.71 1.20 29.65 12.17 12 18 18 30 30 

G9 3563 -14.96 -5.24 -12.24 -10.99 20.00 11.01 3 13 17 16 20 

G10 3413 -2.35 -5.93 11.94 -3.15 6.66 5.73 10 4 5 14 15 

G11 3277  8.75 11.92 -10.48 -3.36 16.42 9.15 17 12 12 29 29 

G12 3369 15.51 -4.83 -9.13 -5.11 20.58 9.39 14 15 13 29 27 

G13 3550 -7.05 8.75 -9.30 16.04 12.62 9.51 5 8 14 13 19 

G14 3407 14.84 11.99 8.46 4.05 22.59 10.79 11 16 16 27 27 

G15 3571 -11.05 3.38 5.17 5.82 14.65 6.71 2 9 6 11 8 

G16 3486 -8.42 5.81 -1.03 -3.78 12.32 5.20 8 7 4 15 12 

G17 3291 3.68 15.62 -9.35 -6.99 16.33 8.82 16 11 11 27 27 

G18 3229 1.29 -20.09 -9.71 12.34 20.16 10.22 18 14 15 32 33 
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Table 7. Four selected genotypes of each environment by AMMI method 

Fourth rank Third rank Second rank First rank Score 
Grain yield  

(kg.ha-1) 

Environmental 

code 

G16 G15 G13 G6 0.431 3126 E1 

G5 G10 G1 G3 -1.991 4296 E2 

G14 G15 G5 G3 3.587 2335 E3 

G1 G5 G15 G13 0.947 361 E4 

G3 G15 G16 G6 -4.593 3054 E5 

G5 G1 G8 G13 4.272 2746 E6 

G9 G6 G15 G13 -1.767 2208 E7 

G1 G6 G18 G8 9.308 3733 E8 

G5 G6 G3 G15 -1.645 3366 E9 

G15 G2 G1 G9 -36.13 6902 E10 

G11 G17 G6 G12 18.275 4801 E11 

G1 G6 G18 G8 9.303 4327 E12 
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Table 8. The first, second and third principal components for the studied environments  

IPCAe[3] IPCAe[2] IPCAe[1] 
Grain yield  

(kg.ha-1) 

Environmental 

code 
Location / Year 

-5.80 11.95 0.43 3126 E1 Gachsaran 2013-2014 

20.41 10.49 -1.99 4296 E2 Khoramabad 2013-2014 

10.30 7.70 3.59 2335 E3 Gonbad 2013-2014 

5.43 4.98 0.95 361 E4 Moghan 2013-2014 

1.92 7.58 -4.59 3054 E5 Gachsaran 2014-2015 

-2.70 -8.94 4.27 2746 E6 Khoramabad 2014-2015 

-3.24 6.33 -1.77 2208 E7 Gonbad 2014-2015 

2.60 -21.94 9.31 3733 E8 Moghan 2014-2015 

6.49 1.51 -1.64 3366 E9 Gachsaran 2015-2016 

-12.37 -8.03 -36.13 6902 E10 Khoramabad 2015-2016 

-25.66 10.30 18.28 4801 E11 Gonbad 2015-2016 

2.60 -21.93 9.30 4327 E12 Moghan 2015-2016 
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Figure 1. AMMI2 biplot to identity the superior durum wheat genotypes and differentiating environments based 

on first and second principal components. The name of genotypes and environments are presented in Tables 1 

and 3, respectively. 
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Abstract 
Knowlege of genotype × environment interactions helps breeders to select the best genotypes for 

different regions.The main objective of this research was to obtain high yielding durum wheat genotypes 

selected from several elite lines so that can be compatible to climatic conditions of the tropical and 

subtropical rainfed regions and superior to check varieties. In this research, 16 durum wheat genotypes 

selected from advanced yield trials along with two check cultivars, Dehdasht and Seimareh, were studied 

in a randomized complete block design with four replications for three cropping seosons (2013-2016) 

in four locations (Gachsaran, Gonbad, Khoramabad and Moghan). Combined analysis of variance 

indicated that main effects of genotype, year and location and interactions of year × location and 

genotype × year × location were significant at 1% probability level. AMMI analysis of variance also 

showed that the first four principal components were significant and explained about 81% of the total 

variance of genotype × environment interaction. The highest grain yield was observed in genotype 6 

(3592 kg.ha-1) and the lowest in genotype 18 (3229 kg.ha-1). Environments 10, 8, 11 and 12 with long 

vectors had high resolution ability. The results of this study based on AMMI indices showed that 

genotypes 3, 5, 6, 13 and 15 with higher grain yield than the total mean in most environment were stable 

and superior genotypes in this experiments. Among them, genotype 13 with suitable general adaptability 

can be a promising genotype and a candidate to introduce a new cultivar for tropical and subtropical 

rainfed areas.  
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