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Extended Abstract
Introduction and Objectives: Chickpea is one of the most important grain legumes ,which plays

significant roles in food security of developing countries and became more important with climate
change in recent years. Germplasm characterization for desired traits will help to create efficient
breeding populations that are important to achieve particular objectives. Therefore, this research
was carried out to (i) investigate the genetic diversity of breeding lines and varieties of Kabuli
chickpea under autumn sowing condition, (2) investigate the relationships between morpho-
agronomic traits and (3) identify superior genotypes based on multi-traits.

Material and methods: In this research, genetic diversity of 150 chickpea genotypes including
12 Iranian varieties, 4 foreign varieties and 132 breeding lines were investigated for important
agronomic traits including phenological traits, plant height and seed yield and its components in
the experimental farm of Dryland Agricultural Research Institute (Kermanshah) during two
consecutive crop seasons (2019-2020 and 2020-2021). Trials conducted using an Alpha Lattice
design with two replications under autumn sowing conditions.

Results: According to the results of combined analysis of variance, there were significant
difference between the studied genotypes for all the traits except the seed filling period and seed
weight. Results of genotype x trait biplot and genetic correlation analyses showed that number of
pod per plant had a positive and significant correlation with seed yield in both cropping seasons.
Based on the results of the cluster analysis, the investigated varieties and breeding lines were
classified into three and two groups in first and second cropping seasons, respectively.
Simultaneous selection of superior genotypes was done for high yield, high seed weight, higher
plant height, higher number of pod per plant, early flowering, early maturity and short seed filling
period using MGIDI. Genotypes 25, 143, 74, 66, 35 (Azad), 97, 133, 19, 4, 52, 15, 80, 36 (Adel),
40 (Saeed), 108, 22, 86, 106, 141, 99, 98 and 21 were recognized as superior genotypes in the
first cropping season, while, genotypes 35 (Azad), 13, 34 (Nosrat), 70, 136, 46, 99, 20, 120, 36
(Adel), 30, 73, 51, 116, 59, 23, 19, 55, 41 (Samin) and 11 were recognized as superior genotypes
in the second cropping season. Azad, Adel and genotypes 99 and 19 were identified as superior
genotypes in both cropping seasons.

Conclusion: There was significant genetic diversity for traits related to seed yield in the studied
germplasm, which allows the selection of superior genotypes. According to the results of this
research, the number of pods per plant had an important role in the formation of seed yield in the
autumn sowing condition. The superior genotypes identified in this research could be considered
as parents of breeding populations in Kabuli chickpea breeding programs for autumn sowing
condition of moderate regions.
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Table 1.Code and name/pedigree of Kabuli chickpea genotypes

Code Name/Pedigree Code Name/Pedigree Code Name/Pedigree Code Name/Pedigree
1 SEL S.P.L.K3-87 39 Uzbak 77 FLIP12-304C 115 FLIP12-09C
2 SEL S.P.L.K4-87 40 Saeed 78 FLIP12-305C 116 FLIP12-53C
3 SEL S.P.L.K10-87 41 Samin 79 FLIP12-308C 117 FLIP12-55C
4 SEL S.P.L.K14-87 42 1LC482 80 FLIP12-309C 118 FLIP12-85C
5 SEL S.P.L.K17-87 43 Akso 81 FLIP12-332C 119 FLIP12-86C
6 SEL S.P.L.K18-87 44 Saral 82 FLIP82-150C 120 FLIP12-107C
7 FLIP05-46C 45 Araz 83 FLIP88-85C 121 FLIP12-128C
8 FLIP03-17C 46 Hashem 84 FLIP93-93C 122 FLIP12-131C
9 FLIP05-18C 47 Azkan 85 FLIP12-07C 123 FLIP12-138C
10 SEL S.P.L.K20-87 48 Gokso 86 FLIP12-08C 124 FLIP12-139C
11 FLIP05-22C 49 Ana 87 FLIP12-36C 125 FLIP12-145C
12 FLIP03-128C 50 Ata 88 FLIP12-37C 126 FLIP12-146C
13 FLIP05-33C 51 FLIP12-34C 89 FLIP12-40C 127 FLIP12-161C
14 FLIP05-59C 52 FLIP12-64C 90 FLIP12-44C 128 FLIP12-169C
15 X03TH177-88 K2 53 FLIP12-100C 91 FLIP12-57C 129 FLIP12-176C
16 X03TH28-88 K10 54 FLIP12-101C 92 FLIP12-60C 130 FLIP12-192C
17 X03TH28-83 K11 55 FLIP12-113C 93 FLIP12-61C 131 FLIP12-193C
18 X03TH134-88 K7 56 FLIP12-124C 94 FLIP12-63C 132 FLIP12-195C
19 X03TH28-88 K13 57 FLIP12-129C 95 FLIP12-72C 133 FLIP12-196C
20 X03TH152-88 K6 58 FLIP12-140C 96 FLIP12-89C 134 FLIP12-202C
21 X03TH164-88 K3 59 FLIP12-142C 97 FLIP12-90C 135 FLIP12-19C
22 X03TH164-88 K2 60 FLIP12-147C 98 FLIP12-93C 135 FLIP12-261C
23 FLIP84-182C 61 FLIP12-159C 99 FLIP12-108C 137 FLIP12-263C
24 FLIP85-17C 62 FLIP12-160C 100 FLIP12-127C 138 FLIP12-276C
25 X08TH140 K2-94 63 FLIP12-208C 101 FLIP12-132C 139 FLIP12-278C
26 SEL S.P.L.K19-87 64 FLIP12-215C 102 FLIP12-162C 140 FLIP12-281C
27 FLIP01-9C 65 FLIP12-217C 103 FLIP12-177C 141 FLIP12-319C
28 FLIP05-109C 66 FLIP12-219C 104 FLIP12-180C 142 FLIP12-330C
29 FLIP06-17C 67 FLIP12-246C 105 FLIP12-197C 143 FLIP12-333C
30 1LC4291 68 FLIP12-248C 106 FLIP12-259C 144 FLIP12-334C
31 FLIP04-30C 69 FLIP12-252C 107 FLIP12-260C 145 FLIP12-342C
32 FLIP09-13C 70 FLIP12-268C 108 FLIP12-311C 146 FLIP97-53C
33 FLIP09-22C 71 FLIP12-279C 109 FLIP12-320C 147 Nour
34 Nosrat 72 FLIP10-333C 110 FLIP12-343C 148 FLIP85-1C
35 Azad 73 FLIP12-288C 111 FLIP12-78C 149 Bivanij
36 Adel 74 FLIP12-296C 112 FLIP12-80C 150 FLIP09-44C
37 Mansour 75 FLIP12-298C 113 FLIP12-187C
38 Arman 76 FLIP12-299C 114 FLIP12-331C
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Table 2. Diversity related parameters and results of analysis of variance for morpho-agronomic traits in Kabuli
chickpeagenotypes during 2019-2020 and 2020-28/21 croping seasons
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Figure 2. Genetic correlation coefficients between morpho-agronomic traits of Kabuli chickpea genotypes during 2019-
2020 (bottom diagonal) and 2020-2021 (upper diagonal) cropping seasons
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Figure 8. Determining the optimal number of clusters

using the Silhouette method based on morpho-

agronomic traits of Kabuli chickpea genotypes during

2020-2021 cropping season.
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using the Silhouette method based on morpho-

agronomic traits of Kabuli chickpea genotypes
during 2019-2020 cropping season.
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Figure 12. Genotype ranking in ascending order using MGIDI index calculated based on
morpho-agronomic traits measured during 2020-2021 cropping season.
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