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Genetic Diversity of Agronomic Traits in Chickpea
( Cicer arietinum L. ) Germplasm Resources

NIE Shi-hui, PENG Lin, WANG Xian, JI Liang
(Institute of Cereal Crops,Xinjiang Academy of Agricultural Sciences ,Urumqi 830091 )

Abstract ; Fifteen agronomic traits of 100 chickpea( Cicer arietinum L. ) genotypes had been analyzed for genet-
ic diversity by using cluster analysis and principal component analysis. The results revealed broad genetic diversity
among these chickpeas. The diversity index of plant height was highest, followed by 100-seed weight. The coefficient
variation ( CV) of pod number per plant was highest, followed by seed weight per plant. Based on the genetic differen-
ciation of agronomic traits,the 100 chickpea genotypes were divided into 4 groups. As candidate parents, the geno-
types from the first group could be used for breeding varieties with high yield and moderate plant height, the geno-
types from the second group could be used for breeding varieties with high population density and special seed color
(shape) ,the genotypes from the third group could be used for breeding varieties with spherical and smooth seeds,
the genotypes from the fourth group can be used for breeding varieties with large seed type and suitable for combine
harvesting. The principal components analysis based on 9 quantitative traits, indicated the accumulation indices of
73.91% from the top four principal components which reflecting the breeding potential of major quantitative traits.
Comprehensive analysis of agronomic traits provided scientific information for effective use of chickpea genetic re-
sources.
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Table 1 The chickpea genotypes for agronomic traits evaluation

i FRAR | ' 44 Bk G 44 Bk P BT 24 R i B 24 R
No. Genotypes No. Genotypes No. Genotypes No. Genotypes No. Genotypes

1 10000475 || 21 10000565 41 FLIP06-76C 61 il YZD-85 81 i YZD-176-1
2 10000590 || 22 10000567 42 FLIP06-120C 62 h&h YZD-87 82 5 YZD-184
3 10000595 | 23 10000569 43 K-451 63 HEh YZD-89 83 Hidlh YZD-203-1
4 10000606 || 24 10000571 44 K-623 64 fdh YZD-90 84 fh YZD-231
5 10000609 || 25 10000572 45 K-980 65 Fih YZD-91 85 Fdf YZD-239
6 10000032 || 26 10000573 46 K-2992 66 HEh YZD-93 86 FLIP02-23C
7 10000053 || 27 10000574 47 10000068 67 F i YZD-102 87 FLIPO3-17C
8 10000058 || 28 10000575 48 K-1150 68 Hih YZD-104 88 FLIP03-35C
9 10000067 || 29 10000577 49 K-1251 69 Hih YZD-106 89 FLIPO3-104C
10 10000070 || 30 10000578 50 il YZD-101 70 Hih YZD-109 90 FLIP05-73C
11 10000081 || 31 L0000579 51 il YZD-111 71 il YZD-112-1 || 91 FLIP05-76C
12 10000261 || 32 L0000604 52 il YZD-121 72 il YZD-112-2 || 92 FLIP06-41C
13 10000309 || 33 10000611 53 fFdh YZD-126 73 HEh YZD-115 93 FLIP06-52C
14 10000335 || 34 FLIP03-23C || 54 i YZD-127 74 Hlh YZD-143 94 FLIP06-125C
15 10000463 || 35 FLIP05-99C || 55 fih YZD-130 75 Hh YZD-145 95 FLIPO6-155C
16 10000465 || 36 FLIPO5-162C || 56 i YZD-132-2 || 76 fFdh YZD-156-2 || 96 FLIPO6-157C
17 10000503 || 37 FLIP06-3C 57 i YZD-140 77 Hih YZD-159 97 FLIPO6-158C
18 10000516 || 38 FLIP06-55C | 58 Hih YZD-196 78 HiEh YZD-161 98 C 104

19 10000521 || 39 FLIP06-123C || 59 fFih YZD-80 79 Hih YZD-167 99 Ghaffa

20 10000552 || 40 FLIPO5-11C || 60 i YZD-82 80 il YZD-172-2 || 100 JG62
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Table 2  Assessment on genetic diversity of 6 qualitative
traits of chickpea genetic resources
PEbR WL REPEE R WS Ratio of distribution
Trait H 1 2 3 4 5 6 7
HRAES PT 1. 320 11 25 43 20 1 - -
A CLT 0. 056 9 1 0 - - - -
e FC 0.927 64 3 7 02 0 0
T SS 0.524 6 8 9 - - - -
R fa SCC 1.316 2 57 5 315 8 -
FhF £ SSS 0. 855 11 23 66 - - - -

PT: Plant type, CLT; Compound leaf type, FC: Flower color, SS: Seed
shape,, SCC :Seed coat color,SSS;Seed surface shape. The same as below

XIS R 9 AN B MR TG Z R AT
(25 FH | ZREMEFEBOARR R 2. 047 fiei ; 2
FRITE 2. 044 ;L ZREVERR BCHET o R E > EORL
&> 7 > K > PR — R > BRI >
FARRIEEN > HRRARIEL > SRR E

AR S MR A E R R (£ 3) , H
H AR R B AR S R B 73.91% B K, AR S I
39.80 ~ 571.70 Hi; H ¥k by Btk 2 B S R AL
64.21% 75 SR 31. 80 ~423. 50 >, HATERIK
W Ry - B R T 78 S R AR 63.28% , 8 S I E
12.04 ~109. 12 g5 B 50 95 3808 7 248 36.81% , 7%
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24.22% F SRR 4. 60 ~ 14. 00 > ; Bk & 728 7 R AL
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Table 3 Assessment on genetic diversity of 9 quantitative traits of chickpea genetic resources

Pk A /ME BOKIE i Wz  BRER(%) LR
Trait Average Min. Max. s Range cv H'
BEES (em) HP 67.76 41.04 108.76  14.558 67.72 21.48 2.047
PAMR—R B NPB 7.01 4.60 14. 00 1. 698 9.40 24.22 1.925
TARIEEL PPP 119.78 31.80  423.50  76.911  391.70 64.21 1. 685
FILATIEH PPN 0.72 0.32 1.49 0. 265 1.17 36. 81 1. 897
4 (em) PL 2.38 1.72 3.02 0.281 1.30 11. 81 1.984
Rk B SPP 163.25 39.80 571.70  120.657  531.90 73.91 1.628
kR (g) SYPP 34.39 12.04  109.12  21.763 97.08 63.28 1. 570
ORI H (g) 100-SW 28.37 9.53 55.30  10.290 45.77 36.27 2.044
724 (kg/hm?) YPH 4449.15  1609.50 6516.75  56.695 4907.25 19. 11 1. 990

HP: Height of plant, NPB :No. of primary, PPP:Pods per plant, PPN : Pods per node, PL; Pod length,,SPP:Seeds per plant,SYPP:Seed yield per plant,100-

SW:100-seed weight, YPH : Yield per hectare. The same as below
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Table 4 Average and standard deviation amount agronomic traits in different germplasm groups of chickpea

AR S| P TR Germplasms groups
Trait Ttem 1 I m v
¥R (cm) HP YA X 68.74 55.05 71.08 76. 67
ASEREB(%)CV 15.85 15.28 27.88 14. 44
bk —20 Bk NPB ¥IE X 8.53 7.53 6.24 6.27
BRREE(%)CV 25.94 19. 50 14. 94 20. 94
FAREIEEL PPP Y X 267. 14 113.59 87.27 83. 60
BRRB(% ) CV 33.63 39.18 19.72 37.33
HBERATIEEL PPN I X 0.95 0. 80 0.63 0.59
5 RE(% ) CV 28. 06 33.58 18.75 35.01
4 (em) PL ¥ X 2.38 2.15 2.38 2.56
BRER(%)CV 6.71 13.73 4.98 6.70
HRRkEL SPP HIME X 375.19 162. 09 164. 39 96. 51
B RE(% ) CV 33.82 42.72 98. 85 39.96
BARRKLE (g) SYPP YIE X 76. 61 25.55 22.31 29.98
BSERE(% ) CV 31.46 37.77 19.52 41.01
BRI (g)100-SW YHE X 27.73 19. 49 24.71 36. 11
S RE(% ) CV 23.15 36. 45 15.92 22.11
FE4 (kg/hm? ) YPH PIE X 4601. 72 4216.95 3706. 95 4714.95
R RE(% ) CV 14.73 20. 45 18.55 17.15
FREL PT P PR P B R BT IERYAG 1211 IERYA SERYAG /1211
SZnpntE CLT W | it i il
1t FC H . & AL WAL SI-¢4N H
BT SS 85 3% g% 23k Bk Ji 3k
hifh SCC WA M il A6 AmE me BE N6 ELe Hib PRI £, oA
T2 iH SSS LR |97 AR [T AN B S TR HRE DG

x5 EESMRFEEERZHROERS D
Table 5 The principal components of chickpea genetic re-

sources by analysis of main agronomic traits

PR Hr1 HWyr2 WEr3 W14

Trait Factor 1  Factor 2 Factor 3 Factor 4
¥k HP —0.339 0.683 -0.049 -0.527
R — A NPB 0.740 -0.012 -0.045  0.270
PARRIERL PPP 0.886 0.325 -0.089 —0.206
BT IESL PPN 0.643 -0.137 0.254  0.306
3K PL -0.308 0.722 -0.278  0.277
FRRRI L SPP 0.853 0.185 -0.193 -0.244
HitkkiE SYPP 0.661 0.567 -0.064  0.122
HHRLE 100 - SW -0.430 0.668 -0.051 0.413
74 YPH 0.037 0.470 0.858 —0.060
FHEE Ev 3.306 2.135 0.933  0.812
TIHER (% ) CR 36.73 23.72 10. 37 9.02

Z SR (% ) ACR 36.73  60.46 70.83  79.85

Cv: Eingen value, CR: Contribution rate, ACR: Accumulative

contribution rate
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