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Table 1. Name and number of studied genotype

o)L«;..fa 42._{)\‘9 / U’-’-‘y
Ent. Varity / Line
Gl Dehdasht
G2 AINZEN_1/3/MINIMUS_6/PLATA_16//IMMERCDSS99B00313S-0M-0Y-47Y-0M-0Y-2M-0Y
G3 SORA/2*PLATA_12//SOMAT_3/3/STORLOM/4/BICHENA/AKAKI_7
CDSS02Y01279T-0TOPB-0Y-0M-29Y-0Y
CHEN_1/TEZ/3/GUIL//CIT71/ClI/4/SORA/PLATA_12/5/STOT//ALTAR 84/ALD/10/PLATA_ 10/6/
G4 MQUE/4/USDA573//QFN/ AA _7/3/ ALBA -D/5/AVO/HUI/7/PLATA_13/8/THKNEE_11 /9/CHEN /ALTAR
84/3/ HUI/POC//BUB/RUFO/4/FNFOOT CDSS 02B00024S-0Y-0M-3Y-4M-04Y-0B
G5 SOMAT_4/SILVER_1//POLARIS/5/NETTA_4/DUKEM_12//RASCON_19/3/SORA/2*
PLATA_12/4/GREEN_18/FOCHA_1//AIRON_1CDSS04Y01246T-0TOPB-18Y-0M-06Y-1M-1Y-0B
G6 SOOTY_9/RASCON_37//TILO_1/LOTUS_4/9/USDA595/3/D67.3/RABI//CRA/A/ALO/S/HUI/YAV_1
/6/ARDENTE/7/HUI/Y AV79/8/POD_9CDSS02B00380S-0M-3Y-06Y-3M-1Y-0B
G7 Ter-1//Mrf1/Stj21CD99-0866-C-0AP-5AP-AP-7AP-AP
G8 Ammar-81CD94-0918-C-12AP-0AP-6AP-0AP-2AP-0AP
G9 Icajihan21CD01-0251-T-4AP-TR-2AP-0AP
G10  Geromtel-1/Icasyr-11CD04-1101-TA-0AP-3AP-0AP
G11  Arislahn-8//Bidral/MikilCD03-0318-TA-3AP-0AP-4AP-0AP
G12  Ouasloukos-1/5/Azn1/4/BEZAIZ-SHF//SD-19539/Waha/3/ GdrICD03-0342-TA-1AP-0AP-6 AP-0AP
G13  Icasyr-1/3/Gen//Stj/Mrb31CD02-1016-C-6 AP-0TR-1AP-0AP-1AP-0AP
Gl1l4  Geruftel-21CD95-1302-C-3AP-0AP-1AP-0AP-5AP-AP-6AP-0AP
CHEN_1/TEZ/3/GUIL//CIT71/CII/4/SORA/PLATA_12/5/STOT//ALTAR84/ALD/9/USDA
G15 595/3/D67.3/RABI//ICRA/AIALO/S/ HUI/YAV_1 /6/ ARDENTE/7/HUIIY AV79/8/POD_9CDSS02 B00022S-0Y-
0M-16Y-3M-04Y-0B
ARTICO/AJAIA_3//HUALITA/10/PLATA_10/6/MQUE/4/USDA573//QFN/AA_7/3/ALBA-D/5/AVO
G16  /HUI/7/PLATA_13/8/ THKNEE _11 /9/CHEN/ALT AR84/3/HUI/POC//BUB/RUFO/4/ FNFOOT /11/
CNDO/PRIMADUR //HA 1-OU_17/3/SNITAN CDSS04Y00724T-0TOPB-11Y-0M-06Y-2M-1Y-0B
G17  Aghrassl/3/Mrfl//Mrb16/Ru/Seri 34/2010-11
G18  Icasyrl/3/Bcr/SbI5//T.urartu/Seri 34/2010-11
G19  Mck2/Tilo2//Bcrchl/Kund1149/Seri 33/2009-10
G20  Icarashal/Seri 33/2009-10
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Table 2. Geographical characteristics of the conduct research areas
” Sk Ol o e Jsb o2 gLl
Region (e sde) A sBlA () Lo g Sl
Average rainfall (mm) Latitude Longitude Altitude (m)
Q' LM>=§ S L S \° ' \
Bl 710 04° 00" 3.5 Yoy Jls 450
(Gachsaran) 50° 50' (East) 30° 17' (North)
WL o vt = - o\t .
- 45 00° \Y' 5. Vet Jls 550
(Gonbad) 55° 12' (East) 37° 16' (North)
UL*-‘ o ' LY 0 ' 5
100 LIRS I P LYo AN Jled 312
(Moghan) 39° 39' (East) 47° 88' (North)
JL!T - o 1 CES o ] .
e~ 1147 EAC A 3, Yo ve Jls 445
(Khorramabad) 48° 18' (East) 33° 29' (North)
.))\.vl ] ' . o 1 5
£on 975 gy Ba Yy v Jls 350
(llam) 46° 36' (East) 33° 47' (North)
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Table 3. Annual rainfall of the test areas during the growing season in the years 2012 to 2015

adkais Agronomic year
Region 1) -aY \YY-ay \Yar-4¢
2012-2013 2013-2014 2014-2015
OlylsS
408.5 503.7 351.6
(Gachsaran)
LS
557.2 534.8 279.4
(Gonbad)
Olis
348.4 247.9 335.0
(Moghan)
294.3 363.6 326.3
(Khorramabad)
ek
197.6 396.1 325.8
(llam)
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Table 4. Combined analysis of durum wheat grain yield for the three-year research set up

ct.a a5y (g J;<JL~‘ P W X F e (o= 02 e
o s i Sla e ) . Sla e
S.0V d.f. sSc;Jurgrgs Mean of squares value F Share in the tota
Loses® 62032288.3
. 10 6203228833 (ML) MLEMS gy 0.737971
(Environment) M2 + M4
Pt 33 28710131.7 870004.0 0 0.034155
(Error 1) ' (M2) i '
e 19 13662452.3 7190764 M3 2,07 0.016254
(Genotype) ' (M3) M4 ' '
Lo x 55 346588.2 M4 .
S 190 65851756.0 (M4) —_ 1.94 0.078341
(Genotype x Environment) M5
"t 627 112031775.3 178679.1 0.133279
(Error 2) ' (M5) i i '
5
879 840578998.7 - - -
(Total)
(Ao 33) Ol s oy o
D Badi e Band 13.7

(CV%)

Lleds w;j]a.v)J &bLAS g:,??j.a_)).]a.*au@\fﬁr

“Environmental and genotype effects are considered random.
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Table 5. Statistics of parametric yield stability of durum wheat genotypes in three years

o e Sl S Sl s ST L e ol el
—
Goope | OFR SRS R ol S N Gem g T den S
Average grain yield (kgh?) S? CVi W o? 0; D? PI
Gl 3139 11566743 34.3 755332 79112 83077 87042 1334019 126272
G2 3106 9923885 32.1 538355 55004 71657 88311 917785 149519
G3 2927 8379373 31.3 962999 102186 94007 85828 1067253 306429
G4 2743 8194704 33.0 763980 80073 83532 86992 870239 433576
G5 2900 8090517 31.0 385286 37996 63601 89206 529906 277618
G6 3057 11794772 355 2176845 237058 157894 78730 2588751 231203
G7 3083 8815843 30.5 379343 37336 63288 89241 626152 159745
G8 3054 7809616 28.9 495647 50258 69410 88561 585591 199386
G9 3049 7401346 28.2 1401009 150854 117060 83267 1307382 231266
G10 3161 9046895 30.1 745384 78007 82554 87101 973329 141750
G1l1 2937 6139049 26.7 552267 56549 72390 88230 400848 279601
G12 3178 6156365 24.7 387583 38251 63722 89193 261597 131662
G13 3132 10548657 32.8 735363 76893 82026 87159 1174570 157473
G14 3009 6250157 26.3 527617 53810 71092 88374 395169 219118
G15 2981 7437602 28.9 921496 97575 91823 86071 899943 248904
G16 3207 8895114 29.4 1570384 169673 125975 82276 1661831 158492
G17 2993 7751388 29.4 986960 104849 95268 85688 1000109 244715
G18 3206 10205723 315 760701 79709 83360 87011 1148445 101648
G19 3262 8635123 28.5 792038 83191 85009 86828 955922 92004
G20 3190 8497577 28.9 624145 64536 76173 87810 792270 130691
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Table 6. Non-parametric statistics values of durum wheat grain yield stability

L 4123 Shas 5k g ALk e AL Rl as s Ao dons e
G;ﬁ)tj;;e ;’Kﬁ > rf};) ol s ke daslal daslal Veas,  buegead, WSl )
2 3 6 B
‘;?g?g‘zk%ﬁ%“” Si( ) Sz( ) si( ) Top Mid Low R-Sum
G1 3139 38.85 34.40 497 27.27 45.45 27.27 18
G2 3106 23.49 20.70 3.87 18.18 45.45 36.36 15
G3 2927 40.42 24.29 3.78 18.18 36.36 45.45 34
G4 2743 35.96 10.32 1.96 9.09 0.00 90.91 33
G5 2900 23.00 14.31 2.97 0.00 36.36 63.64 21
G6 3057 64.36 49.30 6.25 36.36 18.18 45.45 31
G7 3083 26.07 18.62 3.81 27.27 45.45 27.27 11
G8 3054 41.27 27.90 4.33 18.18 54.55 27.27 16
G9 3049 56.25 47.00 6.57 45.45 9.09 45.45 31
G10 3161 31.67 36.28 5.27 36.36 45.45 18.18 16
G11 2937 22.29 14.62 2.86 9.09 36.36 54.55 24
G12 3178 25.69 26.87 5.64 45.45 45.45 9.09 8
G13 3132 32.45 36.02 6.29 63.64 0.00 36.36 17
Gl4 3009 24.60 19.79 3.98 18.18 54.55 27.27 19
G15 2981 34.82 22.91 3.32 18.18 27.27 54.55 31
G16 3207 57.76 55.30 7.46 45.45 36.36 18.18 21
G17 2993 49.42 30.00 4.67 18.18 45.45 36.36 32
G18 3206 17.96 22.62 5.18 54.55 36.36 9.09 15
G19 3262 39.47 39.38 6.09 54.55 27.27 18.18 15
G20 3190 24.82 40.77 6.99 45.45 45.45 9.09 12

0509 ¢S Slac 5 4l 5 Slas gl ol s S e ilols 4 =V Jsar
Table 7. Combined analysis of variance of AMMI method for grain yield of durum wheat genotypes

JUECI 331 a3 Slas o peres Sl e pSke sdlbacsloes F Sols ome Jlaz>|
S.0.V d.f. Sum of squares Mean of squares Calculated F F prob
Ean 879 840595283 956309 * *
Tota
Sles 219 699841621 3195624 17.88 0.0000

Treatment
s 19 13665382 719231 4.02 0.0000

Genotype
l‘“""_ ¢ 10 620328578 62032858 71.3 0.0000

Environment
S b 33 28711364 870041 487 0.0000
Replicate
Jilze Sl 190 65847662 346567 1.94 0.0000
Interaction Effect
Jol ol adl 5o 28 27188276 971010 5.43 0.0000
IPCA1
05> ool adl e 26 14420779 554645 31 0.0000
IPCA2
p o (ol dlje 24 7754748 323115 1.81 0.0108
IPCA3
el ol adl 5o 22 6305517 286614 16 0.0400
IPCA4
oy (el oo 20 3351973 167599 0.94 0.5383
IPCA5

Residual

siledl 70 6826368 97520 0.55 0.9990
Lo 627 112042298 178696 * *
Error
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Table 8. The values of the first, second, third and fourth principal components for durum wheat genotypes

W5 Shas Kka ) o ad o il 3o il 5o
)
Somouype G 3 ¢ 5558) Skl s el el
Average of grain yield (kg.h") IPCA1 IPCA2 IPCA3 IPCA4
Gl 3139 7.804 -14.849 1.340 -3.408
G2 3106 1.256 -12.508 -2.925 3.580
G3 2927 -0.450 -4.851 8.168 23.882
G4 2743 1.712 15.010 3.574 11.553
G5 2900 7.127 3.557 11.652 -1.645
G6 3057 26.841 -4.013 7.130 -9.252
G7 3083 7.851 1.989 8.235 -5.764
G8 3054 -4.526 -1.420 5.117 2.219
G9 3049 -9.175 22.514 3.293 -6.814
G10 3161 15.147 -0.888 -3.958 2.315
Gl1 2937 -7.138 1.368 13.153 2.088
G12 3178 -5.588 -4.627 -3.114 -1.122
G13 3132 7.671 0.891 -16.579 8.760
Gl4 3009 -8.946 9.225 0.622 -3.232
G15 2981 -16.317 4.590 2.866 -9.673
G16 3207 -19.286 -16.247 3.255 1.560
G17 2993 -15.332 -0.911 -15.890 0.111
G18 3206 14.214 2.349 -9.038 -5.309
G19 3262 -7.517 -13.422 -3.884 -11.388
G20 3190 4.652 12.242 -13.015 1.539

oop 5 o3 skl 5,50 gladaea (gl TN SRR slaad jo slie -4 Jyis
Table 9. The values of the first, second and third principal components for the environments used in the research

‘)’.‘JL"' Jawrb Ja.:mojw JSL.& h,\mdj‘wja hwrj:wjﬁ hwr},ww}d
Environment name and year run __ Environment No.  Yield IPCAe€[1] IPCA€[2] IPCAe€[3]
DAY Ohlas E1l 2026 -2.191 11.035 -6.110
Gachsaran 2912-13
N-AY alle E2 2575 6.208 22.278 11.356
Khorramabad 2012-13
N-AY a8 E3 4627 4671 -17.305 -13.561
Gonbad 2012-13
N -AY ol E4 2495 7.206 -26.380 23.241
Moghan 2012-13
AT-AT Obles E5 2825 -10.689 -9.468 -5,795
Gachsaran 2913-14
A=A able E6 4501 35.014 1.369 -6.605
Khoramabad 2013-14
V- s E7 2743 1.712 0.705 -6.438
Gonbad 2013-14
AT=4E Olleas E8 2037 -23.850 -4.720 -10.025
Gachsaran 2914-15
Ar-4t sble E9 3099 7.802 8.762 6.320
Khorramabad 2014-15
AT=AE s E10 2110 -3.395 7.027 -6.534
Gonbad 2014-15
Ar-4t ol E11 3784 -22.488 6.698 14.151

Moghan 2014-15

Yo
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Table 10. Four selected genotypes of each environment by AMMI method

Wl s Shas £ KLe
Lo (Ea s p ) Sl Jsl as, £33 &) ey ady ol ad)
Environment I _f; }LS Point  Firstrank Secondrank Third rank  Fourth rank
Average of grain yield (kg.h™)
=AY Olleas 2026 219 G20 G12 G13 G10
Gachsaran 2912-13
N-AY able 2575 6.21 G9 G20 G18 G4
Khorramabad 2012-13
VAT A4S 4627 4.67 G2 G13 G16 Gl
Gonbad 2012-13
N-AT Ol 2495 7.21 Gl G16 G6 G19
Moghan 2012-13
Y=Y bl 2825 1069 GI12 G16 G19 G17
Gachsaran 2913-14
A=A slle 4501 35.0 G18 G6 G10 G20
Khoramabad 2013-14
AV-4Y LS 2743 171 Gi3 G10 G12 G20
Gonbad 2013-14
A48 bl 2037 238  G19 G16 Gi5 G17
Gachsaran 2914-15
V-4 able > 3099 7.8 G18 G6 G10 G20
Khorramabad 2014-15
A4t s 2110 339 G20 G13 G18 G9
Gonbad 2014-15
AT-At ol 3784 224 Gl6 G9 Gi5 G11

Moghan 2014-15
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Abstract

There are different methods for study the genotype x environment interactions and determining stable
genotypes such as parametric, non-parametric and multivariate methods. In this research, 19 selective
genotypes from advanced trials of durum wheat at 2011-2012 agronomic year, have been cultivated with
Dehdasht check cultivar for three growing years (2012-2015) in five locations (including Gachsaran,
Gonbad, Khorramabad, Moghan and llam) in a randomized complete block design with four replications
in each location. Combined analysis of variance indicated significant effects of genotype, environment and
interactions of genotype % environment. In parametric uni-variate methods, genotypes 7, 12, 18 and 20
were determined as stable genotypes. In non-parametric uni-variate methods, genotypes 2, 7, 12, 13, 18,
19 and 20 had the lowest genotype x environment interaction and they were determined as stable
genotypes. In AMMI method, genotypes 2, 7, 12, 19 and 20 had the lowest rank in different environments
and highest grain yield, and these genotypes seems more stable genotypes. It can be concluded that
genotypes 7, 12, 18 and 20 could be considered as promising genotypes and candidate for introducing new
durum cultivar.
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