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Genetic diversity analysis of main agronomic traits in
Ricinus communis germplasm resources

GUO Lifen, DAI Mengyuan, GAO Mei, DENG Jianchuan, LI Wenchang

(Industrial Crop Research Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract ;[ Objective] To study the genetic diversity of castor ( Ricinus communis ) germplasm resources,
reveal the characteristic and distribution of excellent germplasm, and provide a theoretical basis for castor
germplasm resources innovation and breed improvement. [ Method ] Fourty castor germplasm resources
from China and abroad were used as material, and 20 traits were assessed by the clustering method and
principal component analysis. The effects of castor quantitative characters on yield per plant were ana-
layzed. [ Result] The results of cluster analysis showed 40 germplasm resources belonged to five groups (1
— V). Group I was the parents of progenies with large raceme, group Il was the parents of progenies with
large seed size and high yield potential, group III was the parents of progenies with small seed size, more
branch and capsule, group IV was the parents of progenies with high yield, and group V was the parents
of progenies with both large raceme and seed size. According to the results of principal component analy-
sis, thirteen quantitative traits were classified to five major factors, namely bearing height of primary
raceme, effective capsule number, capsule number of primary raceme, hundred-grain weight and effec-
tive raceme number of single plant. The cumulative contribution was about 87.06% , and the bearing

height of primary raceme was the essential factor. [ Conclusion ] Fourty germplasm resources possess rich
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germplasm types and different traits, and might be used as excellent germplasm materials for breeding in

future.

Key words: Ricinus communis ; germplasm resource ; genetic diversity; cluster analysis; principal compo-

nent analysis
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Tab.1 Materials and sources

Gy BRARR ORIEM || 45 MURAFR ORTEHL
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4 YS4  HEZEF|| 24 97CSR-6.181  H:H
5 YS5  hEZEF| 25 96CSR-6.2  BiH
6 YS-6  hEZE| 26 98CSR-6.268  HifH
7 YS7  hEZEE| 27 CSR-63.268 BiHE
8 YS-8  hEZEF| 28 CSR6.190  BiHE
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15 S101  HEILE| 35 TCO-209 7
16 893 EILA| 36 954 AL
17 A010  HREI%|| 37 96-1 L
18 S208-3  EILIAR|| 38 WA B ERE
19 CS214  HEIIAK| 39 gif/Maks  gifa
20 S209-1  PEIZR| 40 ERIKEAE EH
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Tab.2 Genetic diversity indexes and 13 quantitative traits of castor germplasm resources
EN I {E f/IME SN i 2E Wz CV/% ZRAEIR R
HEHH/ 189.95 158.00 230.00 16.23 72.00 8.54 1.83
RS/ cm 250. 11 140. 00 414.70 47.97 274.70 19.18 1.76
25/ em 3.92 2.50 6.20 0.82 3.70 20.91 1.77
FEETRAY 12.97 7.00 21.70 3.49 14.70 26.87 2.02
FHEALE/ em 95.97 40. 00 185.00 36.50 145.00 38.03 2.00
FHKE/ em 42.68 10.00 70.00 12.77 60. 00 29.92 2.04
AR A 33.88 3.00 97.50 18.79 94.50 55.45 1.94
—F AR/ em 35.92 16. 80 55.00 9.11 38.20 25.36 2.03
— IR R 27.15 13.10 79.80 12.34 66.70 45.45 1.75
PR S A 9.49 2.70 20.30 4.17 17.60 43.93 1.97
PARRA RO R AU A 214.30 80.50 480.30 94.77 399.80 44.23 1.79
BRI/ g 42.75 18.40 89.00 13.56 70. 60 31.72 1.84
PARRAEFE T/ o 260.27 124.90 623.00 121.31 498.10 46.61 1.64
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Tab.3 Genetic diversity index and frequency distribution of seven qualitative traits in castor germplasm resources

FEAR AL ZES PG /%

PEHE AL 1 2 3 4 5 6
ML 0.746 5.00 0 25.00 0 0 70.00 0
WM 0.518 10. 00 85.00 5.00
Ff 0.931 0 5.00 0 0 20.00 7.50 67.50
e8] 0.266 0 92.50 7.50
PPk 0.827 22.50 5.00 70.00 2.50 0
Fiz 3t 0.908 2.50 10.00 72.50 0 2.50 12.50 0
FhFAoh 1,094 30.00 32.50 37.50
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Fig.1 Clustering chart of 20 traits in 40 castor germplasm

resources
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Tab.4 Proper characters of each group form castor germ-

plasm resources

etk TiH FHARS
Il il| v \Y
EEW/A S 193.20 217.33 195.38 182.33 172.50
FRfEZ 14.34 11,37 8.37 10.60 13.30
CV/% 7.2 5.23 428 581 7.71
FRE/cm S 228.66 342.13 270.54 241.15 215.93
PR 43.47 64.42 29.34 39.39 12.52
CV/%  19.01 18.83 10.84 16.33 5.80
M/ cm S 3.8 5.80 3.82 3.77  3.56
FRfEZ 0.79  0.36 0.43  0.95 0.49
CV/%  20.29 6.22 11.27 25.34 13.83
EEAH/Y O EE 0 13.17 19.40 14.02 10.95 10.13
FRfEZ 412 2,13 1.69  2.40 1.74
CV/%  31.26 10.97 12.04 21.95 17.20
EEME/em FE 91.69 158.23 115.86 68.62 66.16
FREZ  33.44 23.75 27.00 17.91 16.25
CV/%  36.48 15.01 23.30 26.10 24.56
EEERE/em FE 47.93 14.10 43.57 39.40 47.85
FRfEZ 9.85  6.84 8.06 12.97 10.41
CV/%  20.55 48.53 18.50 32.91 21.75
EHEMEE/A T 40.24 5.23 36.65 31.93 33.61
FREZ  23.54  2.36 12.26 19.53 17.17
CV/%  58.51 45.07 33.46 61.15 51.08
— AR EHE 36.03 30.33 35.73 35.57 38.43
/em PR 5.23 19.43  9.79  8.41 9.14
CV/%  14.51 64.06 27.40 23.64 23.80
— AR P 25.36 43.10 29.47 27.50 19.38
V2 PRfEZE 12.62 32.17  8.33  6.34  2.71
CV/%  49.75 74.63 28.28 23.07 13.99
ERASES T 6.64 580 8.94 17.05  9.66
/A PrifEZE 1.89 3.57 2.65 2.30 2.40
CV/%  28.50 61.52 29.61 13.49 24.84
BA SRS T 157.31 148.70 224.33 387.60 163.85
s PR 3476 77.71 62.96 67.41 37.43
CV/%  22.10 52.26 28.06 17.39 22.84
HREE/gs P 45.06 62.37 33.75 36.07 52.16
brifERE 8.35 23.22 10.22 11.26 6.97
CV/%  18.54 37.23 30.28 31.22 13.36
MRS /e EHIE 209.85 310.70 216.44 420.18 255.69
PR 49.17 272.08 58.92 157.30 62.28
CV/%  23.43 87.57 27.22 37.44 24.36
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Tab.5 Principal component analysis of main agronomic traits of castor germplasm resources

i H PCl PC2 PC3 PC4 PC5
HEEH 0.392 4 0.024 4 0.070 0 -0.154 9 0.030 2
M 0.3732 0.2216 -0.039 5 0.090 1 -0.2117
el 0.322 8 0.123 0 -0.1273 0.261 0 0.290 9
TR 0.407 0 0.076 7 0.149 6 -0.072 1 0.187 7
FRELI 0.421 8 0.057 9 0.112 7 -0.060 0 0.077 3
Ex g} -0.193 1 -0.0725 0.559 2 0.320 0 0.063 3
TR A -0.055 4 0.054 8 0.613 5 0.115 8 -0.013 4
— R AR -0.034 0 0.000 1 0.197 8 0.447 8 -0.650 2
— R ARG B 0.323 3 0.212 0 0.147 4 0.085 9 -0.3677
AR RUREEL -0.2930 0.454 6 -0.112 8 -0.172 0 0.418 5
B RO R -0.1319 0.616 1 0.116 2 -0.159 4 -0.0133
[ER A0 i 0.028 0 -0.098 0 -0.380 1 0.611 4 0.248 7
HRRAE T -0.095 0 0.526 2 -0.146 7 0.3719 0.170 8
FEAEAE 4.46 2.23 1.79 1.59 1.26
TR/ % 34.28 17.12 13.76 12.23 9.67
Rl srlkE % 34.28 51.41 65.16 77.39 87.06
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