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Table 1. Descriptive statistics for traits in 568 Kabuli chickpea genotypes

Traits T oo oSl oeSle Lo Sl Ol ce b aeys (N (SudS

Min. Max. Mean STDEV C.V. Skewness  Kurtosis
Day to 50% flowering — »a5 ao,00+ b 55,  71.00 94.00 78.90 2.65 3.36 2.08 7.01
Plant height (cm) oS gyl 11.76  116.17  37.66 8.38 22.26 -2.51 18.74
Pods/plant We o Dleolas 888  217.38  85.73 34.45 40.18 0.56 0.84
Seeds/plant Wgr ,0 ,dy olasy 1.00 2.00 1.10 0.30 27.27 2.67 5.13
100-seed weight (g) wlYee 59 425 35.85 18.38 4.95 26.94 0.13 -0.25
Branches/plant ol slaazls olass 1.00 6.00 2.93 0.62 20.94 0.40 1.88
Yield/plant (g) aboSlee 513 364.63 104.62 42.61 40.72 1.05 3.58
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Table 2. Descriptive statistics for traits in 390 Desi chickpea genotypes

Traits T o o035l Nl Lo Syl Olpedi o b sy (Nex (S S

Min. Max. Mean STDEV C.V. Skewness  Kurtosis
Day to 50% flowering 2415 0w )00+ b 35,  73.60 83.60 76.78 1.53 1.99 1.43 2.77
Plant height (cm) oS g, 17.75 47.25 34.13 4.79 14.04 -0.28 0.04
Pods/plant Gg o BDleslas 360 27485 76.30 39.54 51.83 1.04 2.31
Seeds/plant gy 4o 0 olaws 1.00 2.00 1.79 0.41 22.67 -1.45 0.09
100-seed weight (g) aloY e 059 7.44 28.34 12.34 2.79 22.62 2.33 8.01
Branches/plant ol slaazls slass 1.15 7.65 2.97 0.87 29.38 0.69 2.01
Yield/plant (g) als o Slae 5.20 234.20 70.35 38.36 54.53 1.02 1.53
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Table 3. Simple correlation coefficients between traits and yield in 568 Kabuli chickpea genotypes

Traits les 1 2 3 4 5 6 7
1. Day to 50% flowering 235 0o )00+ U 34, 1
2. Plant height oS glis,l  -0.1407 1
3. Pods/plant Gor p e DSl 0.015™  -0.101" 1
4. Seeds/plant e o 0 dslas 0.023™ 0 -0.077™  0.043™ 1
5. 100-seed weight wlsY++ o5 -0.183"  0.083°  0.046™  -0.146" 1
6. Branches/plant ol sl asla slaws -0.052™  0.059™  0.252"°  0.055™  0.068™ 1
7. Yield/plant oSle  -0.042™  0.1437  0.6717  -0.036™ 0.1927 0.1137 1

¥ % ns

0= 0.01 5 0= 0.05 mlaw ;o ;0 )l frs g I8 Smnyud Sy 5
ns :Non-significant, *and **: Significant at o= 0.05 & o= 0.01, respectively.
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Table 4. Simple correlation coefficients between traits and yield in 390 Desi chickpea genotypes

Traits wlas 1 2 3 4 5 6 7
1. Day to 50% flowering ~ »al5 0o 30+ b 3, 1
2. Plant height oS elis,)  -0.170™ 1
3. Pods/plant Gg 0 > sl 0.095™  0.3757 1
4. Seeds/plant G e e ,dusles <0162 0.1407  -0.064™ 1
5. 100-seed weight alYee o5 01147 -0.067°  0.040™  -0.396" 1
6. Branches/plant Glolgle asls oo 0.072™ 03327 04977 -0.030™  0.075™ 1
7. Yield/plant oSles  0.006™ 03257 04787 0.000™ 02467 0.095™ 1

Rk Ok ns

0= 0.01 5 0= 0.05 mhaws ;o )5 o pne 5 lo cimnyud o5 gy F*
ns :Non-significant, ¥*and **: Significant at o= 0.05 & o= 0.01, respectively.
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Table 5. Stepwise regression analysis for seed yield per plant and other studied traits
in 568 Kabuli type chickpea genotypes

g Traits Slis a b1 b2 b3 K P-value
Step N Jo
1 Pods/plant G 0 B olaws 30.785" 0.861" - - 0.486 <0.001
2 100-seed weight als) e o3 0.580™ 0.858" 1.667" - 0.526 <0.001
3 Plant height G lis) -28.503" 0.885" 1.572" 0.771" 0.555 <0.001
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Table 6. Stepwise regression analysis for seed yield per plant and other studied traits
in 390 Desi type chickpea genotypes
g Traits Slis a b1 b2 b3 K P-value
Step 04 Zaal Jo
1 Pods/plant Wgy ,d B olass 35.448" 0.455" - - 0.227 <0.001
2 Plant height Gy glis )| -6.411™ 0.395™ 1.361" - 0.249 <0.001
3 100-seed weight alsh e+ o5 -23.759"™ 0.388" 1.431™ 1.256" 0.256 <0.001
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Table 7. Principal component analysis in 568 Kabuli chickpea genotypes

Traits o Jolddge  pgd Ailie  pow All3e
(First)  (Second)  (Third)
Day to 50% flowering 2 as b b, 0.062 -0.281 0.782
Plant height olS glas )| 0.010 0.521 -0.347
Pods/plant e 0 e sl -0.627 -0.115 0.020
Seeds/plant dgr ,o A olaws -0.033 -0.561 -0.287
100-seed weight aloVee 59 -0.133 0.513 0.403
Branches/plant ol sbasls slaws -0.461 -0.184 -0.128
Yield/plant b o See  -0.610 0.156 0.078
Proportion of Variance JUEOWERWE] PR FIRWRRS 28.6 18.4 14.3
Cumulative of Variance =  sxo25 uiby)ly 2oy 28.6 47.0 61.3

S 0950 i 3T 5o Lol glaadlge 4 455 —A Jgux
Table 8. Principal component analysis in 390 Desi chickpea genotypes

Traits o Jslddlge  pgo dlge  pgws AdlGe
(First)  (Second)  (Third)
Day to 50% flowering 25 asy0be e, -0.023 0.413 -0.804
Plant height oS elas,l  -0.454 -0.283 0.225
Pods/plant e 0 e sl -0.567 0.055 -0.148
Seeds/plant Wgr ,0 ,dy olasy 0.018 -0.629 -0.258
100-seed weight aloVe- 59 -0.073 0.589 0.424
Branches/plant ol sbasls slaws -0.488 0.055 -0.164
Yield/plant alb s See -0.478 0.013 0.094
Proportion of Variance JUEOWERWE] PR PRWERRS 30.6 22.1 13.8
Cumulative of Variance o025 uiby)lg 2oy 30.6 52.7 66.5
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Table 9. Path analysis for grain yield in 568 Kabuli chickpea genotypes

- 6 Indirect effect & b ;| pudisownn o i1
. i e s 31 .
Trait wlie Correlation Direct effect gy yo B Sl 4ildYee 39 aig elai
Coff. Pods/plant 100-seed weight  Plant height
Pods/plant Loy ;> Ble slaws 0.671 0.731 - -0.042 -0.020
100-seed weight aloY e+ 39 0.192 0.282 -0.107 - 0.160
Plant height Gy el )| 0.143 0.193 -0.074 0.143 -
O 085 i g5 0 dild 5 Slos (gl Cude & 3T —Ye Jgo
Table 10. Path analysis for grain yield in 390 Desi chickpea genotypes
_ ) ) ’ Indirect effect 5 ,b ;| puisiwmo i i1
Trait T S 9 g oo 5 - N (e R
Correlation Coff.  Direct effect = %2° S ol Sy e Rl
Pods/plant Plant height  100-seed weight
Pods/plant &g o B sl 0.478 0.395 - 0.072 0.009
Plant height g glas ) 0.325 0.192 0.148 - -0.017
100-seed weight als) 05 0.246 0.243 0.015 -0.013 -

coman g0 Slae plo g dls o Slas Jlai 5l og 5 02
Aiols L |y polae o S

o 9955 Slagudsis GRS dpad bl el
S sk ((0Y Jouaz) wad ey, S S ke o
g S 53 caF gV FY (ol NS jo Gy VY
polez Sl )0 cad g TV g pgw WS 5 CagisTA
rloa Soed ol S slacassy s 18
S50 Slaw Sl o wls o,See Jlai 5l e mlWS
a5 pgo S Laisles las 1) polae (g yieS ¢ gwyp
Slio Sl 5lwge BE 5 jom seld slacess) Jola
sbowyy wails I3 Jawgeds ;0 (gw)p 9,90
Shawi g als o Slae i 51l fay o)l 5 po S
393 gn Sledbl axtils | 5uSilie p i sy ;o O
L slecaiss ololil a4 e beg,S 51 S 2 50
Sy Aol s by aiS Spasaxmie Slae
Osmsld e g (Mol glaasliyy o gl Sl Glyee
.(Upadhyaya et al., 2001) 5,5 solax.!
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Table 11. Cluster analysis results in 568 Kabuli chickpea genotypes

LU 55 S0P 53 S By 3 s W) Jgar

Traits wlao Eaaded \Eanied B anted F s
Cluster 1 Cluster II Cluster 111 Cluster IV
No. of genotype g olass 232 18 156 162
Day to 50% flowering 235 ao,00- U j, 78.53+£3.08 79.74+2.41 78.84+2.36 79.39+£2.16
Plant height olS glas,))  37.76+4.92 33.12+3.57 35.52+15.48  38.74+5.49
Pods/plant Ggy e sl 91.17433.62  99.16+20.89  82.71+33.27  79.38+36.53
Seeds/plant Gy )0 Hdy olaws 1.08+0.27 1.2840.46 1.14+0.35 1.07+0.25
100-seed weight alsYee 55 20.10+4.67 13.94+5.59 17.17+2.89 17.39+4.89
Branches/plant bl lasls slass 3.02+0.52 2.89+0.32 2.74+0.60 3.01+0.73
Yield/plant also,Sles 109.66+36.00 114.07+42.04  103.71+45.18  97.22+47.73
O 0950 i 93T A 50 S & poi s IV Jgu
Table 12. Cluster analysis results in 390 Desi chickpea genotypes
Traits T ) S Y s Y yds F s
Cluster 1 Cluster 11 Cluster 111 Cluster 1V

No. of genotype g5 ol 173 142 38 37
Day to 50% flowering — »o5 as)00- b 55,  76.72+1.45 76.74+1.51 76.97+2.01 76.99+1.38
Plant height ol gl 32.1444.76  35.18+4.01 36.29+4.54 37.17+4.24
Pods/plant Gy o Dl sl 45.02+18.15  89.75+£17.94  86.67+25.43  158.51+£33.25
Seeds/plant Gg o ol 1.77£0.42 1.80+0.40 1.84+0.37 1.81+0.40
100-seed weight alsVe- 59 12.2042.82 12.47+2.70 12.43£3.23 12.44+2.60
Branches/plant ol gasls slaws 2.59+0.70 3.18+0.88 3.10+0.78 3.81+0.81
Yield/plant als o Slee 44.32421.72  73.08+£18.31 143.75+£31.14  106.19+32.14
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Abstract

Knowledge of the relation between agronomical traits with economical yield is very important in crop
improvement and breeding. In order to study of genetic diversity and identifying yield components, 568
Kabuli type germplasm and 390 Desi type chickpea germplasm that were available in pulses collection of
Faculty of Agriculture, University of Tehran, was investigated in this research in 2009 in two separate
experiments based on Augmented design. The traits were included data to 50% flowering, 100 mature seeds
weight, plant height, no. of pods/plant, no. of seeds/pod, no. of branches/plant and seed yield. The results of
the phenotypic correlation and stepwise regression showed that in both Kabuli and Desi chickpea types, no.
of pods per plant, 100 seed weight and plant height are important and effective traits on yield. Also, results
of path analysis showed that in both chickpea types, the number of pods per plant imposed the largest direct
effects on yield. According to principal component analysis using seven agronomic traits in both chickpea
types, three main components were selected that in total, they explained %61.3 of variation in Kabuli type
and %066.5 in Desi chickpea type genotypes, respectively. In both chickpea types, first and second
component were introduced as components of yield and yield components and third component was
introduced as a phonological component. Genotypes grouping in both Kabuli and Desi chickpea types were
conducted based on studying traits with Ward's method and the square Euclidean distance and in both types
studying genotypes were grouped in four clusters.
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