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A Study on Simplifying the Indices of the
Clone Fruit Characters of Carya illinoemis

*

LI Chuan' > YAO Xiao-hua'~ WANG Kaidiang' GU Xi+ong’

(1. Research Institute of Subtropical Forestry CAF Fuyan 311400 China; 2. School of Resources and
Environment Southwest University Chongqing 400716 China)

Abstract: Principal component analysis and clustering analysis were applied to analyze 10 fruit character
indices ( fruit weight fruit height fruit diameter fruit shape index peel thickness nut weight nut height
nut diameter nut shape index nut weight in fruit) of 17 Carya illinoemis. The results indicated that the first
3 principal components can explain 98.47% of 10 characters. Systematic clustering analysis using the 3 com-
ponents as variants when the euclidean distance was around 10 clone fruit no. 12 17 16 3 1 5 4 13
7 and 14 were classified as one group and clone fruit no. 8 and 9 as one group clone fruit no.2 11 and 15
as one group and clone fruit no. 10 as one group. Principal component cluster analysis of the first 3 component
variants showed that the 10 fruit character indices can be clustered into 4 types at the euclidean distance of 10.
Four indices namely fruit weight fruit height nut weight and nut weight in fruit chosen from the four types
of fruit characters were used as variants in systematic clustering analysis at the same euclidean distance the

result was the same as the clustering results with 3PC as variants. So the 10 fruit character indices can be
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simplified into 4 indices ( fruit weight fruit height nut weight and nut weight in fruit) which provides a pos—
sibility to simplify the character indices for others crops.
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1
Tab.1 Character indices analysis of the Carya illinoemis clone fruit
| Fruit Fruit Fruit Fruit shape Peel Nut Nut Nut Nut shape Nut weight
tem
weight height diameter index thickness weight height diameter index in fruit
Max 60.91 78.43 41.76 2.32 9.7 19.93 64.08 29.93 3.00 61.44
Min 7.50 32.84 21.89 1.16 1.35 2.03 23.69 14.89 1.23 14.31
Average 25.75 50.22 31.76 1.58 5.03 8.20 39.29 21.70 1.81 32.36
Std. 8.00 8.58 3.29 0.22 1.23 2.70 7.74 2.10 0.32 7.03
/% CV 31.07 17.08 10.36 13.92 24.45 32.93 19.70 9.68 17.68 21.72
2.2
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(0.974™) | (0.868™) . (0.929™) (0.562")
. . 0.718.0. 657-0. 760 : (0.515")
o ~ ~ ~ o ~
. ( -0.662%)
2

Tab.2 Correlation coefficient among the character indices of the Carya illinoemis clone fruit

Fruit Fruit Fruit Nut Nut Nut Fruit shape  Nut shape Peel Nut weight
weight height diameter weight height diameter index index thickness in fruit

Fruit weight 1

Fruit height 0. 869 ** 1

Fruit diameter 0. 822 ** 0.562" 1

Nut weight 0.794  0.816™  0.718* 1

Nut height 0. 805 ** 0.974 7 0.515" 0.859 ™ 1

Nut diameter 0.442 0.385 0.657** 0. 824 0.482 1
0.553" 0.868 ** 0.081 0.538" 0.8627 0.052 1

Fruit shape index
0.710™* 0.929** 0.288 0.593" 0.913 ™ 0.085 0.954** 1
Nut shape index
0.708 ** 0.413 0.760** 0.241 0.267 0. 009 0.063 0.308 1
Peel thickness
—0.246 -0.055 -0.071 0.383 0.108 0. 658 ** -0.049 -0.189 -0.662** 1
Nut weight in fruit
“ M\' » LA* ”
“3ok 7 correlation is significant at the 0.01 leve] “* ”correlation is significant at the 0. 05 level.
2.3
3) 3 98.47% 1 58.39% 2.3
22.05% 18.03% »
3 10
1
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Tab.3 Eigenvalue contribution rate and accumulative contribution rate of principal components (PC)

1% /%
Principal components Eigenvalue Contribution rate Accumulative contribution rate
1 PC, 5.84 58.39 58.39
2 PC, 2.21 22.05 80.44
3 PC, 1.80 18.03 98.47
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Fig.3 Dendrogram of the Carya illinoemis clone fruit on character indices
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