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Tablel.Meteorological and geographical information of experimental locations (2014-2016)

5,8 5J el | .
< SF b e, B los dow g2 S
© Bl by gl - Average o
. i i Cod Precipitation
Location Longitude& Altitude Year e Tempierature (mm)
Latitude (m) (°C)
LTe > 37°28'N 1170 2014-15 E1 13.8 326.3
Khoramabad 48°21'E 2015-16  E2 13.2 743.4
k! 33°38'N 1369 2014-15  E3 14.7 325.8
llam 46°24'E 2015-16 E4 17.7 737.8
Ol 30°21'N 799 2014-15 E5 20 351.6
Gachsaran 50°48'E 2015-16 E6 15.5 390.1
15 37°17'N 52 2014-15  EY 15.5 279.4
Gonbad 55°18'E 2015-16  E8 16.6 521.5
axdlae 3390 3956 S giS 05 g Towec pU =Y Joue
Table2. Name, origin and code of chickpea genotypes
s sl Ny e s sl s e
Genotype name Code Origin Genotype name  Code Origin
FLIP03-63C G1 ICARDA FLIPO7-21C G10 ICARDA
FLIP03-87C G2 ICARDA FLIPO7-31C G11 ICARDA
FLIP05-16C G3 ICARDA FLIPQO7-32C G12 ICARDA
FLIP03-123C G4 ICARDA FLIPO7-91C G13 ICARDA
FLIP03-145C G5 ICARDA FLIP08-12C G14 ICARDA
FLIPO1-24C G6 ICARDA FLIP08-23C G15 ICARDA
FLIP05-183C G7 ICARDA FLIP01-52C G16 ICARDA
FLIP05-19C G8 ICARDA FLIP88-85C G17 ICARDA
FLIP05-18C G9 ICARDA AZAD G18 IRAN
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Table 3. combined analysis of variance for grain yield of chickpea genotypes in different environments

_ oS
63151 4y
St e Source of Variations Sl
Df.
MS

Lo Environment(E) 7 8700260™
Lo 43 )1 S5 Replication/(E) 17 67986.1
G55 Genotype(G) 17  26861.7"
Lo 53 5 G*E 119 67986.1"
los Error 143 66815.2

.)"’Lg"’uj:'.cﬁw)’\JAJL“:’|C‘|4"’)JJ"L§.‘”I’]S:}**‘*

*, ** and ns: Significant at 5 and 1 percent probability and not- significan
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Fig.1.Bi-plot diagram to show the relationships
between genotypes and different environments
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Table 1. The minimum, maximum, range and mean grain yield of 18 chickpea genotypes were evaluated in eight environments

[

Mean

Genotype El E2 E3 E4 ES E6 E7 E8 (kg.hat) max min range
Gl 1734 2542 7992 1645 843 1237 890  866.8 1319.8 2687.5 541 2146.5
G2 1743 3090 5558 2067 914 1355 1186 1165 1509.4 3562.5 520 2146.5
G3 1806 3139 8142 1183  859.3 850 9137 9521 1314.6 39166 4725 30425
G4 1715 2947 877.5 1691 737 8814 915  966.3 13412 2979.1 56828  134.2
G5 1792 2875 7317 1873 9717 1236 8957  980.5 1419.4 3354.1 530 2824.1
G6 1528 2924 7633 1826 1014 1117 1179 1123 1434.2 35833 4225 31608
G7 1785 3354 6258 1140  950.7 1089 9117 9805 1354.5 3625 5504 30655
G8 1729 3104 1015 1083 1013 1039 965  909.4 1357.1 3479.1 414 3065.17
G9 1500 2958 7142 1863 793 1283  961.3 1009 1385.1 3541.6 414 3127.6
G10 1653 2250 8633 2375 615 1205 1108 1165 1404.2 3541.6 470 3071.6
Gl1 1832 3118 5433 1539 859 8182 1125 1108 1367.8 3708.3 757 2951.3
G12 1632 3146 8942 8633 1253 1133 1268 1322 1438.9 2979.1 565 2414.1
G13 1545 2799 7635 1400 ~ 1000 6659 9867  966.3 1266.3 34166 4125  3004.1
Gl4 1611 2792 4742 2371 1198 1117 840  895.2 1412.3 32166 8772 23393
G15 2007 3121 769.0 7533 1104 8416 1358 1435 1423.6 3354.1 388 2966.1
G16 2000 3035 6668 1498  727.7 9959 961 1009 1372.9 3125 524 2601
G17 1847 2271 6350 1109 1281 942 1351 1407 1355.3 3729.1 622 3107.1
G18 1897 2965 8667 1083 9487 1001 1401 1421 1447.9 2687.5 541 2146.5

T?&Z'r?;el?” 1747 2911 7429 1520 949 1045 1068 1093 1384.4 3562.5 520 2146.5

v
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Fig.3. Two-dimensional diagram of Bi-Plot coordinate to
determine the correlation between genotypes
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Fig.4. Two-dimensional diagram of Bi-Plot coordinate to
determine the correlation between genotypes and

environmentS
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Fig.2. Two-dimensional diagram of biplot coordinates to
examine the correlation between environments
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Fig.6. Simultaneous selection for seed yield and stability of
chickpea genotypes in different environments
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Abstract

The purpose of this study was to identify genotype of high yielding and stable types in different
environmental conditions. The experiment was conducted using eighteen chickpea genotypes in
randomized complete block design with three replications in four agricultural research stations i.e.
Lorestan llam, Gachsaran and Gonbad, two successive cropping seasons (2014-2016) in autumn
planting under rainfed conditions. The highest average seed yield (2911.5 kg.ha-1) was obtained at
Lorestan in 2015 -16 and the lowest (742.9 kg.ha-1) was at llam in 2014-15. The highest and lowest
average seed yield obtained in G2(1509.4 kg.ha-1) and G13 (1266.3 kg.ha-1), genotypes, respectively.
The contribution of E, G, and GEI to the total variation in seed yield was about 87.7%, 0.65 % and
11.64%, respectively. The GEI was partitioned using GGE biplot model. According to singular value
partitioning, the first two principal components explained PC1=36.6% and PC2=19.5% of total
variations in data of seed yield. On the basis of GGE biplots, G2, G6 and G12 had high seed yield and
yield stability as compared to the other genotypes. Genotypes G2,G17,G12,G4 and G6 were stable
genotypes .On the other hand , genotype G2 had higher seed yield and , on the other hand , showed
higher yield stability and was showed to be superior genotype compared to other.

Keyword: Seed yield, Kabuli chickpea, Stability analysis and GGE Biplot.
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