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Table 1. Names or identity of chickpea genotypes used in the study

o yloud awlil/ ol L o ylous awlils/ ol Lo
No. Name/ldentity Origin No. Name/ldentity Origin
1 ILC-249 ICARDA 19 Flip03-123c ICARDA
2 ILC-1929 ICARDA 20 Flip03-71c ICARDA
3 Flip03-135c ICARDA 21 Flip05-18c ICARDA
4 ILC-3279 ICARDA 22 Flip06-23c ICARDA
5 ILC-3996 ICARDA 23 Flip05-28c ICARDA
6 ILC-202 ICARDA 24 Flip05-11c ICARDA
7 ILC-72 ICARDA 25 Flip05-19c ICARDA
8 Flip05-46¢ ICARDA 26 Flip07-31c ICARDA
9 ILC-5928 ICARDA 27 Flip08-12¢c ICARDA
10 ILC-194 ICARDA 28 Flip05-15¢c ICARDA
11 ILC-482 ICARDA 29 Flip08-58¢c ICARDA
12 Gerit LOCAL-IRAN 30 Flip03-110c ICARDA
13 Arman ICARDA 31 Flip98-55¢c ICARDA
14 Hashem ICARDA 32 Flip01-50c ICARDA
15 Be Vanij LOCAL-IRAN 33 Flip04-18c ICARDA
16 Flip05-16¢ ICARDA 34 Flip08-14c ICARDA
17 Flip88-85¢ ICARDA 35 Flip93-93c ICARDA
18 Flip03-87c ICARDA
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Table 2. Name, annealing temperature and polymorphic information of primers
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. Annealing N . e

No. Primer t Number of Number of Polymorphic %

emperature amplified bands polymorphic PIC

bands

1 SSR1 60 3 2 66 0.66
2 SSR42 52 3 2 66 0.44
3 SSR38 52 3 1 33 0.38
4 SSR21 52 4 2 50 0.88
5 SSR25 60 3 2 66 0.25
6 SSR28 50 3 2 66 0.61
7 SSR26 52 4 2 50 0.58
8 SSR22 55 3 1 33 0.55
9 SSR35 55 5 2 40 0.37
10 SSR62 55 3 2 66 0.20
11 SSR61 59 2 2 100 0.62
12 SSR58 60 3 1 33 0.28
13 SSR7 65 2 2 100 0.64
14 SSR14 60 4 2 50 0.48
15 SSR63 65 4 2 50 0.57
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Fig. 1. Banding pattern of some chickpea genotypes using SSR61 primer in agarose gel
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Fig. 2. Dendrogram of chickpea genotypes using UPGMA method based on Jaccard's similarity coefficient
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Introduction

Utilization of genetic diversity in crop plants is very important for breeding objectives. Chickpea is the
third most important grain legume and its seeds contain protein that is an important energy source for human.
It ranks third worldwide among grain legumes. In Iran this crop cultivated at about 473000 hectares with an
average annual production of 195000 tons. Genetic diversity of chickpea genotypes using SSR markers were
examined in several studies.The objective of this study was investigation of genetic diversity among some
chickpea genotypes using molecular data obtained from SSR primers.

Materials & Methods

Genetic diversity of 35 chickpea genotypes (Including cultivated, local variety and promising line) were
assessed using 15 SSR primers. These primers were selected from previous study. DNA was extracted from
two-week old plants of each genotype following the protocol of CTAB-method. After DNA extraction, the
guantity of DNA was measured under 0.8% agarose gel electrophoresis. DNA concentration was estimated
using Picodrop. The final DNA concentration of each template stock was adjusted to 50 ng/pl. The PCR was
performed in a Thermal Cycler (Bio-Rad Model thermal cycler) in a volume of 15 pL. The amplification
step was as follows: 1 cycle at 94°C for 1 min, then 40 cycles comprising 94°C for 5 min, annealing of
primer at 50-65°C (depending on the primer) for 1 min. The final extension was carried out at 72°C for 10
min. The amplification products were electrophoresed on 3.5% agarose gels (combination of 50% Metaphor
and 50% LE Agarose), and for staining, 3 uL Gel Red and dye (the 1.5:1.5 ratio) was added to each sample.
Photographed was performed using the Bio-Rad Gel Doc. Molecular data was analyzed using the NTSYS-pc
software version 2.02.

Results & Discussion

All of fifteen SSR primers were generated scorable bands. Totally 49 alleles (ranged between 2 to 5
alleles per each locus) with an average 3.26 allele per locus was distinguished. These results are agreement
with the results of some study and did not match to other. One of the reasons may be due to the use of
different genetic material and SSR markers.

Majority of primers identified high level of polymorphism. Jaccard similarity coefficient values among
genotypes, ranged from 0.10 to 0.80, average value of similarity coefficient was 0.40. The highest similarity
was found between Hashem and Arman genotypes. Polymorphic information content (PIC) ranged from 0.20
to 0.88 (average 0.50). The highest (0.88) and the lowest (0.20) value of PIC was pertained to SSR21 and
SSR62 Primers, respectively. A high mean PIC value can be attributed to the use of more informative
markers. Unweighted pair group method of the arithmetic average (UPGMA), based on Jaccard similarity
clustering form a dendrogram with eight genotypes group. Eight groups can be distinguished by truncating
the dendrogram at mean similarity coefficient value of 0.40. Clustering somewhat was distinguished
chickpea genotypes, as cultivated genotypes and local were put together. In the present study SSR markers
almost succeed in separation of genotypes but this marker could not separate promising chickpea completely.
Principal co-ordinate analysis (PCoA) was carried out on the mean pairwise genetic distances to display the
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genetic relationship of genotypes in the PCoA 2D and 3D plot. 2 and 3D plot were confirmed the results of
cluster analysis. Cophenetic correlation showed that molecular data and cluster was corresponded.

Conclusion

SSR primers that used in this study are more informative in chickpea genotypes. The genotypes almost
showed diverse and distinct SSR patterns. It was concluded that SSR marker was suitable for evaluation of
genetic diversity in chickpea genotypes and this genetic diversity can be used in chickpea breeding
programs. To achieve better results in crossing programs, we recommended also these genotypes get
evaluated using morphological and agronomic traits.
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