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Comprehensive Evaluation of Phenotypic Traits and Introduction
Screening of Hybrid Combinationsin Pepper

FANG Yu, CHEN Xuejun, ZHOU Kunhua, YUAN Xinjie, LEI Gang, HUANG Yueqin, LI Gege, FANG Rong*
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Abstract: Based on 24 phenotypic traits, statistical analysis, correlation analysis, principal component analysis and sys-
tematic cluster analysis were carried out on 187 pepper hybrid combinations introduced from different ecological re-
gions in China to screen out the best hybrid combinations of pepper suitable for planting in Jiangxi. The Shan-
non-Weaver genetic diversity index of 12 descriptive traits was ranged from 0.36 to 1.95, with an average of 0.82. The
genetic diversity index of fruit shape was highest (1.95). The variation coefficient of 12 quantitative traits was ranged
from 16.61% to 84.48%, and the variation coefficient of single fruit weight was the largest. The genetic diversity index
was ranged from 0.67 to 2.08, with an average of 1.80. Correlation analysis showed that the correlation coefficient ()
between single fruit weight and fruit diameter was the highest, reaching 0.86. In addition, yield was significantly positively
correlated with fruit diameter, fruit flesh thickness and single fruit weight. Principal component analysis simplified the 24
traits index into 3 principal components, and the cumulative contribution rate reached 69.164%. The cluster analysis
showed that the 187 hybrid combinations could be divided into 5 groups at 8.10 Euclidean-distance, and there were sig-
nificant differences in single fruit weight, fruit color, fruit shape and plant height among the groups. After comprehensive
scoring, 10 excellent hybrid combinations suitable for planting in Jiangxi were selected. The above results would provide
scientific basis for the comprehensive evaluation, selection and application of pepper hybrid combination.
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Tab. 3  Frequency distribution and diversity analysis of 12 descriptive traits

PR S3ASI Distribution frequency/% AR L Z Ry ﬁﬁ?fyéi@

Trait 1 2 3 4 5 6 7 8 9 10 11 12 13 CVI% i
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*FRR W EMIE (P<0.05); **FamM D EAHRK (P<0.01); *+*Fmil i A (P<0.001 ),

* indicates significant correlation (P<0.05); ** indicates extremely significant correlation (P<0.01);

Fig. 1

*** indicates extremely significant correlation (£<0.001).
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Correlation of agronomic traits of pepper hybrid combinations level
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Tab. 4 Genetic diversity analysis of 12 quantitative traits
[N ¥ifE fe/ME KME Frifi 22 A5 5t BB AL ZRETE S EL
Trait Mean Minimum Maximum Standard deviation CV/% H'
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S| 2R3 9.21 0.88 23.93 5.21 56.56 1.97
SN B /mm 2.41 0.95 7.23 0.89 36.93 1.89
W /g 40.24 2.80 188.47 34.00 84.48 1.83
DEE 2.30 2.00 4.00 0.51 21.95 0.67
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Tab. 5 Principal component analysis of quantitative traits
of pepper hybrid combinations
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Fig. 2 Cluster analysis of agronomic traits of pepper hybrid combinations
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