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Table 1. Studied genotypes
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Growth type of genotypes: erect & intermediate
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Table 4. Mean comparison for morphological traits of chickpea genotypes

LYPH P IRIREY

Agr yo BME IS sluws Number of adgl as Ll olows Sy glisl RS
Number of total Number of .
pod per plant secondary primary branches Plant height (cm) Genotype
branches
58.7+ 16.1 ¢ 41+1.1% 2.76+0.23 b 45,20+ 3.64 ¢ Gl
38.33+8.09 ¢ 3.36+0.63 % 2.93+0.34 ¢ 42,10+ 1.95% G2
53+ 8.74 ¢ 5.67+0.88 ® 2.53+0.46° 44,30+ 2.5 ¢ G3
55+ 10.2 ¢ 453+ 1.44%® 3.06+ 0.29 ¢ 45,77+ 1,86 ¢ G4
50+ 14,5 ¢ 12.83+6.772 2.96+ 0.88 2° 40.63+ 3.71% Gb
60+ 16. 4 ¢ 5.73+1.44%® 3.1+ 0.66 *© 45,97+ 2.03 2¢ G6
36.67+2.33°¢ 2.67£0.67° 2.3+017°¢ 42,10+ 1.50 ™ G7
76+ 1.732 8.55+0.142 4.02£0.33% 48.65+0.37 % G8
63.7+ 18.7 ¢ 7.17+£1.95¢2 2.73+0.29 40.73+ 6.65 ™ G9
40.7+10.7 437+1.1% 2.96+ 0.2 ¢ 37.20£1.59°¢ G10
45,3+ 10.2 ¢ 4.86+0.94 2.63+0.52 b 40.96+ 0.49 ™ G11
51.3+ 13, 43¢ 4.63£2.02%® 2.96+ 0.2 ¢ 40.30+ 1.15% G12
50.5+ 7.22 ¢ 5.65+0.95 ® 3.15+ 0.08 ¢ 4850+ 5.48 2 G13
48+ 13.7 ¢ 5.3+2.76 % 3.3+ 0%° 40.63+2.23 ™ Gl4
74+ 1,73 % 7.3+017 3.6+ 0 ¢ 52.45+1.072 G15
Continue of Table 4
OMWE dwgy bl o3 . s ) SUE IS olawi 5 ¢ stiss
. PSS Al SLUS ()9 Sy AL IS dlows . aBlw y0 0,5 Slass
Sy Dry weight of stem Number of s Number of node
Pod weight () empty pods Number of per stem
(seed+shell) (g) one-seed pod
32,07+ 7.13 8¢ 1533+ 3.54 ® 2.33+0.88 ¢ 48.3+12.1 %¢ 20.43+0.72 %
19.47+ 4,18 ¢ 11.4+1.97° 6+2.52 % 28.33+7.88° 16.03+1.47°
25.53+ 3,78 ¢ 16.57+ 3.06 3.67+2.67 *° 48.33+6.17 ¢ 19.96+ 0.82 ¢
27.63+ 5.89 ¢ 14.9+ 3.06 ® 2.67+0.67 ¢ 45,33+ 5.46 ¢ 20.37+1.21%
225+ 7.21 3¢ 13+ 4.25® 1+0°¢ 41.3+11.2%¢ 18.53+ 3.09 ¢
30.6+ 8.66 ° 18.97£59® 2.67+0.67 ¢ 49.3+ 14.2 ¢ 18.4+0.58 ®
16.97+0.57 ¢ 34.8+19.1%® 2+0.57 " 30.33+2.4 " 20.97+1.66 %
38.7+2.66 2 21.32+0.04 % 6+1.5% 60+ 2.89 2 22.65+1.36°
31.87+6.77 8¢ 17.87£529® 7.33+2.332 60+ 11.6 2 20.87+1.67 %
18.67+4.57 ¢ 12.07+3.42%® 1+0¢ 38+ 10.3 ¢ 20.43+0.86
325+ 16.5 ®¢ 12.2+1.08 ® 3.33+ 1.2 %¢ 38.3+10.7 ®¢ 19.97+ 1.04 ¢
24,9+ 4,13 ¢ 13.27£223% 5.33+1.33% 43,7+ 10.5 *¢ 18.67+0.88 3¢
26.45+ 5, 43¢ 18.3£242+% 4+ ] 8bc 37+ 118%¢ 20.25+ 1,01
18.9+4.32°¢ 13.07+3.06 5.33+1.76 ® 41.7+12. 43¢ 17.73+0.46 ¢
38.25+1.88 24.4% (.34 ®° 2.5+ 0.26 *° 66+ 1.15% 22.65+0.37°
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];i: l::gji’-c:l ;i;: 4ilo o Slos Total weight (o)) ¥
(@m?) Seed yield (g.m?) (seed+straw) per S . Genotype
plant (g) traw yield (g)
1308+ 209 ® 716+ 154 2bcd 43.6+6.97® 805+ 96 Gl
1113+ 178° 438+ 75« 37.1£5.92° 9504+ 149% G2
1379+ 90.2 % 589+ 95 abcd 46.57+3.01%® 860+ 219 G3
1385+ 293 ® 611+ 125 abcd 46.17+9.77 % 667+ 149 G4
1283+ 455% 561+ 185« 42.8+15.2%® 634+ 2012 G5
1685+ 424 @ 7004+ 197 2bcd 56.2+14.1%® 716+ 190 G6
1009+ 96.7 © 378+ 26.7¢ 33.63+3.22° 882+83.2% G7
1909.8+ 96.06 2 864.8+53.3% 63.65+3.32¢ 578+ 96.6 G8
1628+ 446 717+ 161 ¢ 54.3+149%® 509+ 122 ° G9
961+ 264 ° 430+ 89.1 32.03+8.78"° 644+ 248 G10
1072+ 205° 434+99.1 @ 35.73+6.84° 902+ 261 * G1l1
1270+ 163% 544+ 1062 42,33+ 5.42% 1011+ 1422 G12
1559+ 216 588+ 95,3 bcd 51.95+7.19 % 705+ 96.1 ® G13
1129+ 198° 433+90.2« 37.63+6.61° 964+ 80.5 ® Gl4
1956+ 22.5° 871.5+ 459 % 65.2+0.752 690+ 0 ® G15
(p5) AJ‘-:\’*G)‘9 bl as 5956 OME sluwy gy 50 il olusy
100- seed weight H . o Number of filled Number of seed
arvest index (%)
pod per plant
23.87+ 5.15 cd 42,08+ 7.27%® 14+ 3.21 % 65+ 18 ¢
14.6+ 2.5% 38.16+ 3.03° 17.67+3.762 42.33+£3.38°
19.63+ 3.17 @cd 39.95+1.34 2 12+ 3.21 ¢ 59.7+ 10.1 ¢
20.37+ 4.18 2cd 42,08+ 3.27%® 5+2¢ 62+ 14 e
18.7+ 6.15° 43.63+3.48 % 6.33+2.19% 56.7+ 17.8%°
23.33+ 6.56 47.2+ 6.68%° 8.67+0.88 ¢ 69.2+ 18 2bc
12.6+0.89 ¢ 40.76+ 3.56 6.67+ 1.2 37t 4°¢
28.83+£1.78° 41.91+4.79 % 10+ 1.53 ¢ 87.5+8.95%®
23.9+ 5,38 a¢ 47.18+2.59 % 5+1.15°¢ 81.3+ 19,5 ®¢
14.33+2.97 4 43.2+254%® 11+ 3.61 ¢ 44.67+8.74 "
14.47+ 3.3 41.05+1.23 % 5.33£1.76 ¢ 53+ 14.4 ¢
18.13+ 3,532 4551+ 3.65 % 6+ 2.520¢ 53.7+ 14.4%
19.6+ 3.18 acd 41.01+ 2.09% 467+1.86°¢ 56+ 4.62 ¢
14.43+3.01 ¢ 40.73£0.33 2 10.67+ 5.7 ¢ 49+ 11.8 2
29.05+ 1.53 ® 51.68+0° 10+ 0" 77+2.89°
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Values within individual columns indicated by at least one equal letter are not significantly different at 0.05 probability level.
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Introduction

Chickpea (Cicer arietinum L.) is a winter crop and mostly self-pollinated with chromosome number
2n=2x=16 that it is known as one of important source of vegetable protein in the world. It is found that 70%
of the total world’s chickpea production belongs to the Asian region. India, Turkey, Pakistan, and Iran are
the major countries in Asia that produce chickpea. Iran is an important center of chickpea diversity but the
productivity of chickpea in Iran is variable and low, which may be related to limiting climatic factors, water
availability, genotype and little breeding work in Iranian chickpea cultivars. The presence of genetic
diversity among genotypes indicates the genotypes are a valuable resource to increase product quality and
productivity. Analysis of genetic diversity can provide practical information for selection of parental material
in plant breeding programs and gene-bank management. The objectives of this study were to evaluate genetic
variation among chickpea genotypes and to determine the relationships among agronomic traits with seed
yield using analysis of variance, comparison of means, correlation coefficient, step-wise regression and path
analysis.

Materials & Methods

The experiment was conducted in the city of Khorramabad 2014-2015, in latitude 33 degrees 36 minutes
north and longitude 47 degrees and 40 minutes east of the Greenwich meridian is located. Its height from sea
level is 1200 meters. Fifteen chickpea genotypes were supplied from Dryland Agricultural Research
Institute, Iran and studied for various yield parameters under field conditions in a randomized complete
block design with three replications. in present study 21 morphological characteristics such as plant height,
number of primary branches, number of secondary branches, number of total pod per plant, number of node
per stem, number of one-seed pod, number of two-seed pod, number of empty pod per plant, pod weight
(seed+shell), seed weight per plant, 100- seed weight, number of filled pod, seed yield, number of seed per
pod, number of seed per plant, biological yield, straw yield, harvest index, total seed weight (seed+straw),
dry weight of stem and productivity effort were evaluated.

Results & Discussion

The analysis of variance showed highly significant variations (p<0.01) among genotypes for seed weight
per plant, 100-seed weight, seed yield and number of pod per plant characters. According to the mean
comparison results, it was found that G8, G9, G1 and G6 genotypes have the highest seed yield respectively
and G8, G9 and G13 genotypes have the highest biological yield. The correlation analysis results revealed
that seed yield has a highly significant relationship with 100-seed weight, seed weight per plant, the number
of pod per plant, the number of one-seed pod, the number of seed per plant and weight of pod (seed+shell)
but there is a negative correlation between seed yield and straw yield. Also, there is positive and significant
correlation between biological yield and total seed weight (seed+straw), 100-seed weight, pod weight
(seed+shell), seed weight per plant, dry weight of stem, plant height, the number of seed per plant, the
number of primary branches and the number of total pod per plant. Results of stepwise regression analysis

*Corresponding Author: soheila.afkar@gmail.com
WY


http://dx.doi.org/10.22067/ijpr.v8i2.48451

Iranian Journal of Pulses Research
Vol. 10, No. 1, 2019, p. 103-113 (Research Article)

for seed yield as a dependent variable and the other traits as independent variables showed that 100% of total
variation of seed yield justified by the number of one-seed pod, pod weight (seed+shell) and 100-seed weight
traits. The path analysis confirmed that weight of pod (seed+shell) has the maximum positive direct
influence on seed yield plant and 100-seed weight and number of one-seed pod also exhibited a considerable
indirect effect on the seed yield through the weight of pod (seed+shell). Finally, the results of simple
correlation, stepwise regression and path analysis in this experiment showed the 100-seed weight, weight of
pod (seed+shell) and number of one-seed pods had the greatest effect on seed yield.

Conclusion

With regard to the result of mean comparison, it can be concluded that G8 and G9 genotypes from the
studied genotypes are better based on seed yield and biological yield. Also, stepwise regression and path
analysis results showed that pod weight (seed+shell), 100-seed weight and one-seed pod traits would be the
appropriate selection criteria for better seed yield in chickpea.

Keywords: Cicer arietinum, Genetic variation, Morphological characterization, Path analysis, Seed yield
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