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Table 1. Name and pedigree of bread wheat cultiadspromising lines studied in this research

No. of lines Code of lines

Pedigree of lines

G1 S-91-1 Chamran
G2 S-91-2 Bloudan/3/Bb/7c*2//Y50E/*3Kal/4/Arvand/5/Pishtaz
G3 S-91-3 Bloyka/4/Kal/Bb//Cj "s"/3/Hork "s"/5/Marvdasht
G4 S-91-4 Atrak/ HD 29
G5 S-91-5 Darab#2/ /IMoghanl/ Falat
G6 S-91-6 Alvand//Aldan"s"/IAS58/3/Vee/Nac
G7 S-91-7 Moghan/3/Kauz*2/Opata//Kauz/4/Chamran
G8 S-91-8 Star "s" Swm 7215/3/P101/Anza//IRW01-066-49/4/Hirchan
G9 S-91-9 Star "s" Swm 7215/3/P101/Anza//IRW01-066-49/4/Hirchan
G10 S-91-10 GOUMRIA-8//BOBWHITE #1/FENGKANG 15
G1l1 S-91-11 PBW343*2/KUKUNA/5/CNO79//PF70354/MUS/3/PASTOR/4/BAV92
G12 S-91-12 PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI
G13 5.91-13 PFAU/MILAN/5/CHEN/AEGILOPS SQUARROSA
(TAUS)//BCN/3/VEE#7/BOW/4/PASTOR
Gl4 S-91-14 PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI
G15 S-91-15 PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI
G16 S-91-16  TILHI/5/PF74354//LD/ALD/4/2*BR12*2/3/JUP//PAR214*6/FB&A/6/ATTILA/2*PASTOR
G17 S-91-17 WHEAR/KUKUNA/3/C80.1/3*BATAVIA//[2*WBLL1
G18 S-91-18 Aflak
olesl 9590 slap e (cwlidlsn 5 oLl 3> Dlasin - Jsuo
Table 2. Meteorological and geographical charasties of the experimental locations
Site Altitude (m) Latitude Longitude Average annual rainfall (mm)
Zabol 489 31°0'N 61°32'E 61
Ahvaz 225 31°20'N 48°40'E 213
Khoramabad 1148 33°30'N 48°25'E 509
Iranshahr 591 27°15'N 60°40'E 106
Darab 1107 28°50'N 54°30'E 248
Dezful 143 32°20'N 48°30'E 405
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Table 3. Combined analysis of variance for gragid/of bread wheat promising lines in six enviromtseand
two years (2012-2014)

Sogrqe of df Sum of square  Mean square Sum of SqUAre  \oise RMS PD FeH1
variations proportion
Treatment (T) 215 1263433865 5876437"
Genotype (G) 17 40487681 2381628" 3.2 0.192
Environment (E) 11 1021755891  92886899" 80.9 0.004
GXxE 187 201190293 107584™ 15.9 0.426
IPCA1 27 55114277 2041270" 27.4 779.7 2.58™
IPCA2 25 48816933 1952677 24.3 761.1 2.49™
IPCA3 23 29758726 1293858" 14.8 766.2 1.67"
IPCA4 21 23853066 1135860" 11.9 764.0 1.49
Residual 91 43643415 479598 21.7 0.217
Error 648 297212087 458660.63

Hhk

*and
RMSPD: Root mean square predictive difference.

AR

: Significant at 0.05 and 0.001 probability levekspectively.
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Table 4. First four principal components and AMNHLslity parameters for bread wheat promising lines

Code of lines IPCA1 IPCA2 |IPCA3 IPCA4 ASP2 Rank ASP4 Rank Yield
S-91-1 23.35 17.70 8.01 12.67 10.70 17 13.39 18 6119
S-91-2 12.39 9.59 3.50 9.05 5.73 11 7.32 5 6028
S-91-3 7.51 11.29 23.83 0.84 4.80 5 8.43 6 5475
S-914 8.82 4.03 9.45 16.01 3.40 2 6.70 3 5834
S-91-5 18.76 24.02 1.27 0.23 10.98 18 11.20 15 5999
S-91-6 17.01 3.42 15.49 8.14 5.49 7 8.75 8 6262
S-91-7 7.26 22.94 8.86 2.16 7.56 14 9.13 12 5963
S-91-8 4.48 22.65 0.91 24.42 6.73 12 9.78 14 5503
S-91-9 7.16 8.35 17.12  20.50 3.99 3 8.96 11 6131

S-91-10 15.59 1.32 1.87 0.80 4.59 4 4.96 2 5960
S-91-11 23.21 7.20 19.09 7.33 8.11 15 1181 16 6115
S-91-12 10.85 1091 16.24 4.87 5.62 9 8.61 7 6102
S-91-13 7.78 0.34 3.58 15.04 221 1 4.53 1 6252
S-91-14 8.15 12.19 3.71 8.55 5.20 6 6.76 4 6167
S-91-15 10.42 10.89  21.59 1.35 5.50 8 8.86 10 6315
S-91-16 21.98 5.06 8.75 1.98 7.25 13 8.78 9 5976
S-91-17 20.28 0.52 8.94 18.07 5.68 10 9.16 13 6176
S-91-18 9.16 27.94 9.97 12.03 9.30 16 12.21 17 5900

LSDo.0s = 899 kg.hd
LSDo.o1= 1178 kg.ha
Average yield = 6015 kg.Ha
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Figure 1. Biplot graph of the genotypes and envitental means and first two main components of gpeok

environment interaction in AMMI1 model. Da, Za, D¥), Kh and Ir are Darab, Zabol, Dezful, Ahvaz,
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second years (2013-2014), respectively.
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Figure 2. Biplot graph of two main components aofigtype x environment interaction in AMMI2 model.

Da, Za, De, Ah, Kh and Ir are Darab, Zabol, DezAllyaz, Khoramabad and Iranshahr station, respadgtiand
the number of 1 and 2 are the first (2012-2013)tardsecond (2013-2014) years, respectively.
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Table 5. Distance matrix of the 12 environmentebam the studied bread wheat genotypes
Environment Khl Kh2 Dal Da2 Del De2 Irl Ir2 Ahl Ah2 Zal
Kh2 1857363
Dal 2624457 2533527
Da2 2749276 2535764 1970447
Del 2761981 2852957 2127401 1315182
De2 2247653 2337503 1216207 1343004 891805
Ir1 2242581 2219954 2422105 2190407 2401831 2329241
Ir2 2754668 2523859 3647957 1401570 2590231 2142836 1831332
Ah1l 2226166 1337670 2433550 2428387 2428686 1851760 2243708 2435954
Ah2 2750128 2521220 6503452 2398109 3249677 2330705 2407556 3333644 2418270
Zal 2883296 2516552 7787219 3162372 3277623 2346451 2373134 3715951 1933887 6970883
Za2 2409388 2530692 7939998 1613231 2218688 2042274 2381218 2799371 2413254 5586711 7161401

Da, Za, De, Ah, Kh and Ir are Darab, Zabol, Dezftllyaz, Khoramabad and Iranshahr stations, resgbgtiand the number
of 1 and 2 are the first (2012-2013) and the se¢@di3-2014) years, respectively.

SHMM o9y )‘| solazw!l b e lose (samatws J,>|),o g Jﬁ"\-?
Table 6. Clustering steps of the environments biyiSHorocedure

Step Jointed clusters No. of environment Distance
11 S5 S6 2 0.3209
10 S2 S9 2 0.4813
9 S4 CL11 3 0.4832
8 S7 S8 2 0.6589
7 S3 CL9 4 0.7655
6 S1 CL10 3 0.801
5 CL6 S12 4 0.9106
4 CL5 CL8 6 1.0073
3 CL4 S10 7 2.0102
2 CL3 S11 8 2.5768
1 CL2 CL7 12 2.857
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Abstract

To determine yield stability of 16 bread wheat pising lines along with two commercial check
cultivars, Chamran and Aflak, were studied in skperimental field stations for two successive
cropping seasons (2012-2014). The experiments wenducted using randomized complete block
design (RCBD) with four replications. The analysisariance showed that 80.9, 3.2 and 15.9 percent
of total variation were related to the environm@g}, genotype (G) and GXxE interaction effects,
respectively. The results of additive main effeastd multiplicative interaction (AMMI) model showed
that the first four principal components of AMMI reesignificant and described 78.4% of the variance
of GxE interaction. The AMMI1 model analysis indied that S-91-9, S-91-14, S-91-13 and S-91-15,
with an average grain yield higher than total meeare the most stable lines. Based on AMMI2 model,
S-91-13 was the most stable line. The shifted plidative model (SHMM), classified the environments
in three groups. The first group consisted of Daffidlst and second years), Iranshahr (first year),
Khorramabad (first and second years) and Dezfigt(fiear), while Dezful (second year), Ahwaz (first
and second years), Zabul (second year) and Irangtetond year) were classified in the second group
and Zabul (first year) was only into the third gnpo’he presence of Darab and Khorramabad in the
same group indicates the relative similarity ofsthestations and existence of an additive or non-
crossover interaction. Finally, the S-91-13 linghwhigh yield and broad adaptability was selected a
superior line for further investigation to introduthe new commercial bread wheat cultivar.

Keywords: AMMI model, Biplot, SHMM model, Stability analysis
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