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Abstract: In order to identify the quantitative trait loci(QTLs) that control the yield of castor bean, and lay a foundation for
further QTL mapping study, in this study, 194 F, population materials were obtained by hybridization from two parental
resources with significant differences in agronomic traits. Fifteen main agronomic traits of the population were investigated and
analyzed for genetic diversity analysis, correlation analysis, regression analysis, principal component analysis and cluster
analysis. The results showed that the genetic variation coefficients of the 15 traits ranged from 12.80% to 56.30% and genetic
diversity index ranged from 1.23 to 2.07, indicating significant differences in traits in the population, significant segregation of
traits, and abundant phenotypic variation. The correlation analysis revealed that the yield per plant was extremely significantly
positively correlated with the total number of capsules per plant, with the highest correlation coefficient of 0.940. Two important
factors affecting yield per plant were obtained through stepwise regression analysis: total number of effective capsules, 100 grain
weight. Four main factors were obtained by principal component analysis, and the cumulative contribution rate was 73.538%.
According to the comprehensive scores, 194 population materials were divided into three categories. Cluster I was characterized
by tall, stout plants, multiple ears, and high yield per plant. Cluster [[ showed moderate plant height, capsule number, and
yield per plant. Cluster [l showed shorter plant in height, shorter ear length, fewer number of effective branching ears and lower
yield per plant. At last, five materials with better comprehensive performance were selected from this population.
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Tab.1 Analysis of phenotypic variation in parents and F, population

o BEA S WRRE/ WL
24 4 S 94 W& p 8
Feak B pe gy TR gy SR RE S RE T, P
o Male . {4 Standard Skew- Kurto- . . . . o
Trait male Min Mean o . Coefficient  Genetic di-
parent Max deviation ness sis o L
parent of variation versity index
¥ /cm Plant height 165.00 200.00 69.00 284.00 162.16  31.67 0.14 0.65 19.53 2.06
Ml /cm  Stem diameter 3.71 3.84 1.60  6.30 3.54 0.93 0.34  -0.33 26.38 2.07
FZEFH/TT Number of main stem segments 6 8.5 4 11 7.18 0.92 0.80  2.42 12.80 1.26
F R /cm  Height of the main ear position  29.00 33.75 12.00 65.00 31.76  8.04 086  1.61 25.30 2.00
T MM L Female-male ratio of main ear 0.13 1.00 0 1.00 0.42 0.17 0.37 1.51 39.93 2.00
FERIEF K /cm Main ear length 5.00 22.00 2.00 30.00 11.30 5.64 0.74 0.30 49.91 2.01
A RO /A 9 48 1 80  26.01 12.71  0.69  0.86 48.86 2.01
Number of effective capsules of main ear
— YRR 3 4 1 7 349 091 072 215 26.16 1.23
Number of first order branches
— RSB /em  First branch ear height  31.00  33.75 10.00 90.00  35.05 10.41 1.49 5.10 29.70 1.88
— YRR /em  First branch ear length 6 19 2 32 13.00  5.65  0.47  0.13 43.42 2.02
FRRMELE L Female-male ratio per plant 0.13 1 0.09 1 0.47 0.13 0.48 1.80 28.13 2.01
perp
BRI /g 100 grain weight 47.20  29.60 15.70 52.60  40.15 5.86  -0.79 1.52 14.60 2.02
AR BREEU A 13 7 1 24 7.87 443  1.20 1.52 56.30 1.89
Number of effective branching ears
BBk R BB/ 154 359 18 466 158.71 72.96  0.96  1.43 45.97 1.97
Total number of capsules per plant
HifR /g Yield per plant 218.06 318.79 21.20 572.93 193.56  90.08 1.03 1.84 46.54 1.96
g perp
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Tab.3 Path analysis of yield per plant

NN _ [H] 4238 12 250 Indirect path coefficient
175 MRS AR R T
Independent variable Simple COFr.elai Direct' Rath coel” P FRL I Bt Total l:‘mb rof Bt
tion coefficient ficient Plant height 100 grain weight ot utmber o Total
capsules per plant

i Plant height -0.044 -0.046 0.006 -0.004 0.002
HHRLFiH 100 grain weight 0.359 0.319 0.060 -0.021 0.040
AR S SRR 1.086 0.966 0.183 -0.063 0.120

Total number of capsules per plant

24 EHHSH

X B R FL BEOR B9 15 A4k R AT T 3 1o
AT BRI R IR R T 1 7 8 T 440 &
BN, Bt sisk R 73.538 % (% 4), WP 1hpE
PR A RO R S BUOR R 3
() R AIE [ 1 K, 23 90 2 0.855.,0.818.,0.810, A
A7 TR SR 7o B 2 B ik 3 SR
B R R A RS RO R R AR 1) A R A

54 0.813.0.807,0.806, [H it , K¢ A 1 2 Bk Ay B4 bk
A BB o T 3 bk A REAE ) (R
9 0.611, Hoyk Ry — G oy B A A w5 N — G A 25
B, FLRRAE 1) 5 51 o 0.545.0.541, A 6 A
T 3FRMRRE o T 4 b Y R R 1
{8 B KR 0.581, Fo Ry — G 43 B Bl AL 3 R — 4 43
e 25 8, LRRAE 1] (B 43 591 Ry 0.567 F1 0.557,
U, B 48R Ry E R R
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Tab.4 Principal component analysis of 15 agronomic traits
PEAR A4 Component AP A5 53 ZEL Scoring coefficient
Trait 1 2 3 4 1 2 3 4

B Plant height 0.243 0.498  0.611 -0.221  0.054  0.168  0.279 -0.157
254 Stem diameter 0.265 0.707 0371  -0.297  0.059  0.239  0.169 -0.210
F 259740 Number of main stem segments 0.412  -0.113 0.318  -0.447 0.092  -0.038 0.145 -0.316
TR Height of the main ear position 0.609  -0.050  0.412 -0.229  0.136 -0.017  0.188 -0.162
FREMEME L Female-male ratio of main ear 0.657  -0.341 -0.421 -0.075 0.147 -0.115 -0.192 -0.053
FHUEMK  Main ear length 0.855  -0.138 -0.235  0.001  0.192 -0.047 -0.107  0.001
A RE Number of effective capsules of main ear 0.818  -0.109  -0.229 0.058 0.183  -0.037 -0.105 0.041
— 5 RZE 8L Number of first order branches 0.402 0.010  0.541  0.557  0.090  0.004  0.246  0.394
— YRR First branch ear height 0.478 0.054 0545  0.567  0.107  0.018  0.248  0.402
— BRI First branch ear length 0.810 0.051 0.029  0.034  0.181 0.017  0.013  0.024
PARRMEMELL  Female-male ratio per plant 0.764  -0.283 -0.392  0.042  0.171 -0.096 -0.179  0.029
TR T i 100 grain weight -0.253 0.024 -0.067  0.581 -0.057  0.008 -0.031  0.411
R AR Number of effective branching ears -0.223 0.806  -0.298 0.039  -0.050 0.272  -0.136 0.028
PARR R EEL Total number of capsules per plant 0.381 0.813 -0.372  0.007  0.085  0.275 -0.169  0.005
Bk Yield per plant 0.275 0.807 -0.390  0.200  0.061 0.273  -0.178  0.142
WIAHEAEAE  Initial eigenvalue 4.466 2.959  2.194 1.412

J7 2 5THk%  Variance contribution rate 29.772  19.724  14.626  9.416

ZUFTiER  Cumulative contribution rate 29.772  49.496  64.122  73.538
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+ 38
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Fig.1 Cluster analysis of 194 materials
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