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Screening of Cicer arietinum Germplasm Resources and Their Diversity Analysis
SHAO Qian-shun, YANG Lin "
Abstract

tion factors were used to research the genetic diversity of C. arietinum and to screen the high-quality germplasm resources by Principal Component

(Guyuan Branch of Ningxia Academy of Agriculture and Forestry Sciences,Guyuan,Ningxia 756200 )
[ Objective ] To screen the Cicer arietinum germplasm resources,and to carry out their diversity analysis. [ Method ] Five yield correla-

Analysis, Cluster Analysis and so on. [ Result] 100-grain weight had the highest diversity index, followed with grain shape. Plant type had the
highest coefficient of character variation, followed with grains per plant. Results of Principal Component Analysis showed that the major information
was concentrated in 6 principal components,and thier accumulative contribution rate reached 84.48% .50 samples of C. arietinum were divided
into four types at 1.059 2 Euclidean distance by Cluster Analysis. The first type had the greatest 100-grain weight,and the grains were relatively
big. The second type had the greatest plant height and middle yield. The characters of C. arietinum in the third type were in the middle. The fourth
type had the lowest plant height,but the greatest pods per plant and grains per plant. [ Conclusion ] This research provides theoretical support for

the development and utilization of C. arietinum.
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Table 1 The number and name of the 50 germplasm resources of C. arietinum
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Number Uniform resetvation ariety Self-number || Number Uniform reservation artety Self-number
number number name number number name

1 10000040 K66 YZD -001 77 10000700 CIEN - S -2010 FLIPO6 —31C YZD -080
2 10000043 K5 chaxa YZD -002 78 10000701 CIEN - S -2010 FLIP06 —42C YZD - 081
3 10000058 K41 YZD -003 79 10000702 CIEN - S -2010 FLIPO6 —45C YZD -082
4 10000068 K101 YZD -004 80 10000703 CIEN - S -2010 FLIPO6 —49C YZD -083
5 10000295 Jul - 86 82 -101C YZD -005 81 10000741  CIEN -SL1 -2010  FLIP06 -48C YZD -084
6 10000311 86 -23 1LC3279 YZD -006 82 10000742  CIEN -SL1 -2010  FLIP06 -56C YZD -085
7 10000322 86 -34 82 -73C YZD -007 83 10000743  CIEN -SL1 -2010  FLIP06 - 67C YZD -086
8 10000326 86 -38 82 —-112C YZD -008 84 10000744  CIEN -SL1 -2010  FLIP06 —74C YZD -087
9 10000335 86 -47 83 -99C YZD -009 85 10000745 CIEN -SL1 -2010  FLIP06 -76C YZD -088
10 10000342 86 -54 84 -96C YZD -010 86 10000746  CIEN -SL1 -2010  FLIP06 -77C YZD -089
11 10000348 86 - 60 84 —159C YZD -012 87 10000747  CIEN —SLI -2010  FLIPO6 —78C YZD -090
12 10000451 CP320 85 -13C YZD -014 88 10000748  CIEN -SL1 -2010  FLIP06 -81C YZD -091
13 10000452 YZD -015 89 L0000749  CIEN —SLI -2010  FLIPO6 —82C YZD -092
14 10000453 YZD -016 90 10000750  CIEN -SL1 -2010  FLIP06 -83C YZD -093
15 10000461 CP330 87 -95C YZD -017 91 L0000751  CIEN —SLI -2010  FLIPO6 —99C YZD - 094
16 10000463 CP332 86 —109C YZD -018 92 10000753  CIEN —SLI -2010  FLIP06 - 118C YZD -096
17 10000464 CP333 86 - 13C YZD -019 93 10000755 CIEN -SL1 -2010  FLIPO6 - 122C YZD -098
18 10000465 CP334 85 -75C YZD -020 94 L0000756  CIEN —SLI -2010  FLIP06 - 129C YZD -099
19 10000466 CP335 88 -7C YZD -021 95 10000757  CIEN -SL1 -2010  FLIPO6 - 130C YZD -100
20 10000467 CP336 89 -118C YZD -022 96 L0000758  CIEN —SLI -2010  FLIP06 - 132C YZD -101
21 10000469 CP338 87 -58C YZD -023 97 10000759  CIEN -SL1 -2010  FLIPO6 - 138C YZD -102
22 10000470 CP339 88 -11C YZD - 024 98 L0000760  CIEN —SLI -2010  FLIPO6 - 141C YZD - 103
23 10000477 CP346 89 -24C YZD -026 929 10000761  CIEN -SL1 -2010  FLIPO6 - 142C YZD - 104
24 10000493 ICCV92311 ICCV92311 YZD -027 100 10000762  CIEN - SLI1 -2010 11.C482 YZD - 105
25 10000499 1CCV97302 ICCV97302 YZD -028 101 10000763  CIEN —SL1 -2010  FLIP82 - 150C YZD - 106
26 10000503 ICCV95911 ICCV95911 YZD -029 102 10000764  CIEN —SL1 -2010  FLIP88 -85C YZD - 107
27 10000517 1CC14447 1CC14447 YZD -030 103 10000784 K-118 Local YZD - 108
28 10000521 1 K49 YZD -031 104 10000785 K-125 Local YZD -109
29 10000522 14 K69 YZD -032 105 10000786 K -135 Local YZD - 110
30 10000526 1 K145 YZD -033 106 10000789 K-155 Local YZD - 111
31 10000527 4 K147 YZD -034 107 10000791 K-159 Local YZD - 112
32 10000528 1 K171 YZD -035 108 10000792 K-177 TliahckHHropox YZD -113
33 10000529 4 K231 1CC4421 YZD -036 109 10000793 K-181 Nakhutzunzhovsky ~ YZD - 114
34 10000530 14 K232 1CC4440 YZD -037 110 10000796 K -189 Local YZD - 115
35 10000532 4 K240 YZD -038 111 10000798 K -200 Local YZD - 116
36 10000539 4 K324 589016 YZD -039 112 10000799 K -259 Local YZD - 117
37 10000544 14 81770 YZD -040 113 10000806 K-323 Local YZD - 118
38 10000549 ICCV97315 ICCV97315 YZD -041 114 10000808 K -333 Local YZD -119
39 10000564 ICCV96331 ICCV96331 YZD -042 115 10000816 K -572 Local YZD -120
40 10000565 1CCV97306 ICCV97306 YZD -043 116 10000836 K-1182 04 Milyutinsky YZD - 121
41 10000566 1CCV97308 ICCV97308 YZD - 044 117 10000848 K -2198 GRAVIA YZD - 122
42 10000570 CP69 CP69 YZD -045 118 10000854 K -286 YZD -123
43 10000631 32213 FLIPOS —65C YZD - 046 119 10000855 K -1079 Ynpauha YZD - 124
44 10000632 32209 FLIPO6 — 12C YZD -047 120 10000858 K -1222 Local YZD - 125
45 10000633 32229 FLIPO6 - 14C YZD -048 121 10000872 5 YZD - 135 YZD - 126
46 10000634 32220 FLIPO6 — 16C YZD -049 122 10000873 il YZD - 140 YZD - 127
47 10000635 32221 FLIPO6 —30C YZD -050 123 10000874 Fiih YZD - 144 YZD - 128
48 10000636 32210 FLIPO6 —66C YZD -051 124 10000875 il YZD - 146 YZD -129
49 10000637 32218 FLIPO6 —99C YZD -052 125 0000878 it YZD - 162 YZD -130
50 10000642 32204 FLIPO7 —189C  YZD -053 126 10000882  CINE - SLI —2012 33120 YZD - 131
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Table 2 Diversity analysis of five yield correlation factors of C. arietinum germplasm resources

y . - - - FHMATEE

2 ) SZAA =) =)
LR P Fokfi fe/hi Main range of SD V)% "
Character Mean Maximun Minimum .2

distribution

Fk7E Plant height // cm 45.05 57.40 28.00 35 ~50 6.33 14.06 7.359 9
TORLE 100-grain weight // g 24.06 32.10 16.40 20 ~30 4.00 16.64 7.750 4
BARRIEEL Pods per plant 58.48 98.20 15.00 45 ~75 16.79 28.71 7.387 1
BARRKIEL Grains per plant 40.35 88. 60 12.50 30 ~45 24.26 60. 13 7.075 8
Rk Seeds weight per plant /g 9.93 24.50 2.40 10 ~15 6.35 63.96 7.2723
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Table 3 Correlation analysis of 10 agronomic characters of C. arietinum

A /3] TR LSS FRRRLEL
Partial correlation Plant height 100-grain weight Pods per plant Grains per plant
HRLE 100-grain weight 0.091 7

BARRSEHL Pods per plant 0.4030"" -0.2176""

FARRKIEL Grains per plant -0.1619" -0.4863"" 0.2116""

FARRKIE Seeds weight per plant 0.009 2 0.57197"" 0.1315 0.9224""

TE: = Hls o« DRIFIREEML (P <0.05) B FHIHK(P <0.01)

Note: * and #* #* indicated significant correlation(P <0.05) and extremely significant correlation (P <0.01) ,respectively
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Table 4 Principal component analysis of 5 agronomic characters of C.

arietinum

Do PR Tk BIFER
nent

1 2.26 45.13 45.13

2 1.20 23.97 69. 10

3 1.08 21.52 90.62

4 0.39 7.79 98.41

5 0.08 1.59 100.00
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Table 5 Vector values of principal components of 5 agronomic charac-

ters in 50 germplasms of C. arietinum

LGN Tyl B2 3
Characters Component 1 Component 2 Component 3
¥k Plant height 0.18 0.82 0.06
HBLE 100-grain weight 0.08 0.07 0.94
HARRIZEL Pods per plant 0.48 0.39 -0.28
PARRRIEL Seeds per plant 0.60 -0.33 -0.09
FRfkiE Seeds weight per plant 0.61 -0.24 0.17

2.4 ERTMERABENEESH  FIH SAS 8.2 HiF, X
SR TR A MR 18] 0 R R 5, X 50 17 Ji8 1 5 ot 7%
TR TIRZT. H 2 7 1 AT 1,50 175 18 W 5 5 9% U5
FEERICHE S 0. 9655 4hJh 4 25, H—KAE 6 bk}, Bbk
B EOR R JEROT P e 5, L A AR S R B AR, 405
H12.05% \10.28% . 55 A0 32 A AFRE, BB E i,
FURRIERRPARRRI IR 2 (B R B R, 15.60% 4
AT 10 kRl MR e R, ORI AR SERR 2, A
IR S RO o BB PR AL 2 b RL A L R R
PRI AN FA



45 % 34 BRFIRE JER S AR TR 5 AR S A AT 19
=6 S50 MEEEHRRREFNER
Table 6 The information of 50 chickpea germplasm resources groups
[EZ)N mH PR TR Germplasm resources groups
Trait Item 1 I I I\
#7 Plant height // cm SEY{E Average 46.37 44.41 48.02 35.25
CV// % 9.24 12.53 14.48 14.89
TORLE 100-grain weight // g SEYI{E Average 23.33 24.59 24.10 18.10
CcV// % 14.97 15.60 16.12 6.08
BARRIEEL Podsr per plant SEY{E Average 82.10 55.81 61.35 16.50
CV// % 10.28 20.69 23.01 9.09
BARRRIEL Seeds per plant SEYI{E Average 74.50 47.10 2.22 16.25
CV// % 12.05 23.91 300.00 23.08
PARRKITE Seeds weight per plant /g SEY{E Average 17.29 11.73 1.06 2.90
CV// % 17.99 34.21 300. 00 17.24

1.25

BRKBEE Average distance between clusters
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H5u 4 Sample name
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Fig.1 Cluster analysis of 50 germplasm resources of C. Arietinum
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Fig.11 Soluble solid content of each variety
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Fig.12 Titratable acid content of each variety
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