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Genetic diversity analysis of agronomic traits of 101 pod pepper germ-
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Abstract: In order to explore the agronomic trait diversity of pod pepper germplasm resources and improve their utiliza-
tion efficiency, this study used 101 pod pepper germplasm resources as materials to conduct differential analysis, correla-
tion analysis, principal component analysis, and cluster analysis of 9 agronomic traits. The results showed that the coeffi-
cients of variation for 9 agronomic traits ranged from 11.47% to 23.61%, and the genetic diversity index varied between
1.43 and 2.07. Except for stem thickness, which was not significantly correlated with other agronomic traits, the other 8
agronomic traits were significantly or extremely significantly correlated with at least 1 other agronomic trait. Cluster
analysis classified the 101 pod pepper germplasm resources into 5 major groups, with group V only contained 1 germplasm
resource. There were significant differences in effective branches, fruits number per plant, and single fruit mass between
groups I-IV. Principal component analysis extracted a total of 4 principal components, with a cumulative contribution rate
of 75.331%. Based on the comprehensive score of principal components, 10 excellent germplasm resources were selected,
which can be used as basic materials for germplasm innovation and pod pepper breeding.
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Table 1 Analysis of the diversity of agronomic trait in
pod pepper germplasm resources

R BAME O BKE CPIUE WBEE BRAH ZRE
Trait ~ Min Max Mean  SD CViI% B a
PH/cm  48.00 94.25 6337 727 1147 2.00
PB/cm 3225 86.00 4599 836 18.18 1.92
SD/cm  1.08 4.53 150 035 23.29 1.43
LL/cm  6.48 27.73 9.76 221 22.62 1.60
LW/em  2.65 6.25 438 0.65 14.88 2.02
EB 5.25 14.00 1025  1.68 16.39 2.01
FL/cm  4.40 9.33 6.07 084 13.86 1.97
FNPP  83.75 22825 15056 3221 21.39 2.07
SFW/g  2.85 6.71 442 1.04 2361 2.01

7 PH. #k s PB. FRiliE ; SD. 284 LL. G LWL 55 EB. A7 4L
Gr G FL. R FNPP. ke R4 SFW. B . Rl

Notes: PH. Plant height; PB. Plant breadth; SD. Stem diameter;
LL. Leaf length; LW. Leaf width; EB. Effective branches; FL. Fruit
length; FNPP. Fruit number per plant; SFW. Single fruit weight. The
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same below.
F2 BRHMRFRAXZEREEXMES

Table 2 Correlation analysis of agronomic trait of pod pepper germplasm resources
AR Trait PH PB SD LL Lw EB FL FNPP SFW
PH 1
PB 0.358** 1
SD 0.129 -0.050 1
LL -0.105 -0.047 -0.053 1
Lw 0.198%* -0.148 0.001 0.380%* 1
EB -0.014 -0.076 -0.013 0.219* 0.443%* 1
FL -0.038 0.380** -0.045 -0.119 —0.346** -0.305%* 1
FNPP -0.114 0.227* -0.086 -0.096 -0.258%* 0.365%* 0.044 1
SFW 0.400%* -0.129 0.107 0.104 0.307** -0.253* -0.062 -0.862%* 1

VTR B R IRAE 0.05 FT0.01 7K T2 5 AH 4

Note: * and ** represent significant correlation at 0.05 and 0.01 level, respectively.
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F1=0.227X1- 0.209X2 + 0.113X3 + 0.201X4 +
0.405X5-0.031.X6-0.231.X7-0.547X8+0.578X9;
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Table 3 Principal component analysis of pod pepper
germplasm resources

PEIR ) Principal component

Trait PC1 PC2 PC3 PC4
PH 0227 -0.192 0.636 —0.223
PB -0.209 -0.254 0.627 0.208
SD 0.113  -0.071 0.060 —0.684
LL 0.201 0316 0.068  0.522
LW 0.405 0383 0251 0.113
EB -0.031 0.575 0277 -0.084
FL -0231  -0419 0.102 0358
FNPP -0.547 0269 0209 -0.124
SFW 0.578 -0.263 0.019  0.057
FE{iE{H Bigenvalue 2.328 1.963  1.394  1.094
FIHRZE Contribution rate/% 25.869  21.810 15.492 12.160
ES Wiy 25869  47.679 63.171 75.331

Cumulative contribution rate/%

F2=-0.192X1- 0.254X2- 0.071X3 + 0.316X4 +
0.383X5+0.575X6-0.419X7+0.269X8-0.263X9 ;
F3=0.636X1 + 0.627X2 + 0.060X3 + 0.068X4 +
0.251.X5+0.277X6+0.102X7+0.209.X8+0.019X9;
FA=-0.223X1 + 0.208X2- 0.684X3 + 0.522.X4 +
0.113X5-0.084X6+0.358X7-0.124X8+0.057X9.
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Table 4 Comprehensive scores and ranking of the top 10
pod pepper germplasm resources

R 159>

WE A 7
D rincipal component score (E¥) Rank
Fl1 F2 F3 F4 F
94 1.31 2.57 2.37 0.61 1.79 1
89 3.64 0.11 .69  -0.10 1.61 2
78 1.23 1.52 244  -0.15 1.35 3
24 1.77 1.00 1.64 0.49 1.31 4
53 0.43 1.81 -1.00 5.14 1.29 5
92 0.78 1.45 2.11 0.98 1.28 6
88 3.10 -0.40 1.63  -0.40 1.22 7
79 2.43 0.29 0.68 0.48 1.13 8
87 1.41 0.31 225 -0.40 0.98 9
20 1.84 0.43 0.23 1.05 0.97 10

CEA RIS IFRIF, 101 4y 5 R HURR B BRI FAE IS
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Fig. 1 Cluster analysis of pod pepper germplasm resources based on agronomic traits
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Table 5 Differential analysis of 5 taxa

B
T PH/cm PB/cm SD/cm LL/cm LW/em EB FL/cm FNPP SFW/g

axa
1 65.32+1.42a 42.40+1.15a 1.62+0.12a  9.93£0.20a 4.69+0.11 a 9.33+0.24 ¢ 5.84+0.12 a 110.03£2.00 d 5.69+0.10 a
I 62.58+1.04a 47.35+1.52a 1.44+0.03a 10.12+0.56a 4.35£0.13a 10.19+0.33 bc 6.23+0.18 a 144.10+1.48 ¢ 4.50+£0.12 b
111 61.91+1.11a 4593+t1.03a 1.45+0.29a  9.29+0.20a 4.19+0.08a 10.79+0.22b  6.01+0.12 a 178.8142.13 b 3.55+0.08 ¢
v 62.50+2.60 a 47.50+1.30a 1.57+0.07a 10.08+0.46a 4.55+0.14a 12.25+0.81a  6.21+0.25a 220.81+4.01 a 3.04+0.07d
\Y 94.25 86.00 1.78 7.20 3.43 10.00 7.38 195.00 3.47

I FAEC P R AFENS T REORE 0.05 KT ER R .

Note: Different lowercase letters following the numbers in the same column indicate significant difference at 0.05 level.
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