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Comprehensive evaluation on agronomic and quality traits of different

pepper resources based on principal component and cluster analysis

REN Chaohui', HE Jianwen®, TIAN Huaizhi', TIAN Hao', LIAO Weiqin'

(1. Zunyi Academy of Agricultural Sciences, Zunyi 563100, Guizhou, China, 2. Pepper Research Institute, Guizhou Academy of Agricul-
tural Sciences, Guiyang 550006, Guizhou, China)

Abstract: To explore the difference in the comprehensive quality of different pepper resources, 20 varieties were used as
experimental materials to investigate genetic diversity of agronomic and quality traits with genetic diversity analysis, cor-
relation analysis, principal component and cluster analysis. The results showed that there were rich genetic diversities. Co-
efficient of variation of quantitative traits ranged from 11.63% to 63.15%. There were significant correlations between ag-
ronomic traits and quality traits. The principal component analysis showed that 14 traits were integrated into 5 principal
components making 84.488% cumulative contribution to the total variance. Cluster analysis divided the tested varieties in-
to 3 types. Based on the dietary habits of the general public in Guizhou, the first type can be used for processing ferment-
ed pepper, oil pepper, and burnt pepper noodles. The second type can be used for fresh and processed fermented pepper,
oil pepper, and burnt pepper noodles. The third type can be used for spicy seasoning. This research provided a foundation
for the exploration and utilization of pepper resources and breeding of superior varieties.
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Table 1 Name and source of the tested resources
FE = BHIRAA R KR K
Sample number  Resource name Type Source
1 2 RR DS [E HE RS LD IR E AN AKS =)
Suiyang Zidantou Conical pepper(Conventional species) Suiyang County Agriculture and Rural Bureau
2 JBRIT I JT MR AR P E A AT &)
Meitan bell pepper Sweet pepper(Conventional species) Meitan County Agriculture and Rural Bureau
3 KU BT [ BRAL CH LR R B A A AT =)
Fenggang Zhuzijiao Ball pepper(Conventional species) ~ Fenggang County Agriculture and Rural Bureau
4 IR 6 5 HETAR (28T AR AT TR
Pod pepper No. 6 Conical pepper(Coeno-species) Zunyi Academy of Agricultural Sciences
5 L5 ) HETZ AR CHE R ST AR 2B F B
Zunla No. 1 Conical pepper(Conventional species) Zunyi Academy of Agricultural Sciences
6 JIHR HETE (222 D PG 1128 NIBCROIE B4 B B 51 4T A &) Sichuan Pepper Seed
Chuanjiao Conical pepper(Coeno-species) Technology Co., LTD
7 15 HEFCAR AL T SO AR T e
Chaoyang No. 1 Conical pepper(Conventional species) Zunyi Academy of Agricultural Sciences
8 UV S FRTZAR CH R L EmERLR S oL
Huangyangxiaomila Finger pepper(Conventional species) Huangyang Town Agricultural Service Center, Suiyang Country
9 i 808 FRIEA (I i BRI FE 2L RO RS R JE A B2 5] Wuhan Jixiangshiji Ag-
Yanjiao 808 Finger pepper(Coeno-species) ricultural Technology Co., LTD
10 R FRILA IR BT I AL 2 =
Xingyue Finger pepper(Coeno-species) Hunan Xiangyan Seed Industry Co., LTD
11 1S TRIGHL AT ST AR 2B TR
Waula No.1 Finger pepper(Coeno-species) Zunyi Academy of Agricultural Sciences
12 i 908 FRIEHLCRZEFD SOBUTT T-5A LR AT IR =)
Yanjiao 908 Finger pepper(Coeno-species) Wuhan Qianhongru Agricultural Technology Co., LTD
13 L BB FRTZAR CH R SO AR 2B T B
Shanbao pepper Finger pepper(Conventional species) Zunyi Academy of Agricultural Sciences
14 DR A RN FRIEHLCRZE R TR A R A A
Xingshu single pod pepper Finger pepper(Coeno-species) Hunan Xingshu Seed Industry Co., LTD
15 YkH 6 5 b0 (S D) ST AL B A B
Jiaoyang No. 6 Finger pepper(Coeno-species) Zunyi Academy of Agricultural Sciences
16 i 702 FRTEM (A AEFID THI R Rl A BR 2 )
Xiangla 702 Finger pepper(Coeno-species) Hunan Xiangyan Seed Industry Co., LTD
17 =S 5 TR CRAZ A MRS AT =)
Sanying pepper No. 8 Finger pepper(Coeno-species) Zhecheng County Agriculture and Rural Bureau
18 i 425 FRILA R 3 R F 2 B
Yanjiao 425 Finger pepper(Coeno-species) Chongqing Academy of Agricultural Sciences
19 i 15 5 LR AT RS BRI A PR 7
Bola No. 15 Line pepper(Coeno-species) Hunan Xingshu Seed Industry Co., LTD
20 W7y 215 MR AR K= AR AR
Manfen 215 Line pepper(Coeno-species) Beijing Dayi Seedlings Co., LTD
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Table 4 The main component factor of agronomic and quality traits of different pepper resources

ERN AT 1 A 2 ¥ 3 K 4 A5 5
Trait Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
FLPREE R 4L Hanging fruit number of single plant 0.674 0.108 0.083 0.476 0.032
FLEE & Single fruit fresh mass -0.858 -0.184 -0.189 0.153 0.238
RYMZ Fruit longitudinal diameter 0.186 -0.871 -0.105 -0.162 0.191
JE4% Fruit transverse diameter -0.851 0.411 0.011 0.077 0.140
B JE Flesh thickness -0.801 0.122 0.348 0.135 0.143
PRI % & Capsaicine content 0.830 0.225 -0.200 0.169 -0.001
A B ZE & & Dihydrocapsaicin content 0.860 0.187 -0.195 0.200 0.008
PRHLT % 7 F Capsorubin content 0.314 -0.795 -0.109 0.127 -0.263
4k % C i Vitamin C content -0.143 0.011 0.671 -0.118 -0.673
HE 10 & & Protein content -0.677 0.398 -0.386 -0.073 -0.267
I J5 4 5 Reducing sugar content 0.354 -0.139 0.572 -0.403 0.524
HE I & Crude fat content 0.178 0.605 0.260 0.435 0.209
HHAF 4% & Crude fiber content 0.224 0.550 -0.382 -0.603 0.027
T4J5i 4 & Dry substance content 0.723 0.511 0.178 -0.282 -0.066
FFE{E Eigenvalues 5.326 2.814 1.437 1.199 1.052
TiWk% Contribution rate/% 38.044 20.099 10.264 8.568 7.513
SR TTHR R Cumulative contribution rate/% 38.044 58.143 68.407 76.975 84.488

R A 13 FNSER A5, W 5 BT, 20 i ARGHER 425 3/ N R B R X BR TR 558 1 5 0
FRRIZEAHER KON BN HER 808 B 702, B 1 5 =M 8 5 RHPH 1 5 L BB . 22 BH 1 3¢
B B AR FE A 908 EA R 6 5 JUFFH 6 5. )11 Sk B 15 5 04 215 FYE T 58 ML

xS 20 EMBRNERD S

Table 5 The main component score of 20 peppe resources

Ty
zﬂiﬁﬁ BHR AT F1 F2 F3 F4 F5 F ik
number Resource name Rank

1 2% PH 753k Suiyang Zidantou 17.65 30.28 35.95 4.89 -45.44 15.97 17

2 JHIELLT JE# Meitan bell pepper 6.48 27.42 36.14 -9.18 -51.14 8.35 20

3 KX Ek T Fenggang Zhuzijiao 31.88 30.76 53.60 31.25 -55.91 26.38 11

4 HIRH 6 %5 Pod pepper No. 6 42.17 33.29 62.33 37.91 -63.54 32.67 6

5 ¥ 15 Zunla No. 1 31.97 30.51 46.56 18.17 -53.56 24.39 13

6 JIIH Chuanjiao 45.26 35.52 35.19 2472 -46.68 31.46 8

7 #FH 1 5 Chaoyang No. 1 21.39 30.49 4437 224 -55.47 17.57 15

8 M /INK PR Huangyangxiaomila 41.20 32.72 54.48 20.11 -62.04 29.48 10

9 il 808 Yanjiao 808 78.11 42.92 25.62 49.69 -35.68 50.36 2
10 AP Xingyue 77.97 43.30 27.16 58.87 -33.36 51.71 1
11 259 15 Wula No. 1 34.89 30.88 39.79 16.44 -43.78 25.66 12
12 Fi# 908 Yanjiao 908 68.85 4270 25.92 33.90 -44.53 4379 5
13 1L &4 Shanbao pepper 21.65 25.45 44.41 4.09 -54.27 16.79 16
14 ik HLAE B R Xingshu single pod pepper 68.11 35.30 33.33 54.79 -40.80 45.04 4
15 4+ fH 6 %5 Jiaoyang No. 6 45.26 30.25 46.64 36.19 -49.56 32.50 7
16 I 702 Xiangla 702 73.46 44.64 4451 39.18 -62.55 47.52 3
17 =] 8 5 Sanying pepper No. 8 24.56 28.07 50.45 9.09 -59.69 19.48 14
18 Hitl 425 Yanjiao 425 46.07 35.77 53.75 14.52 ~72.69 30.79 9
19 #3515 = Bola No. 15 17.42 17.19 37.04 5.38 -43.42 13.12 18
20 4> 215 Manfen 215 15.94 14.82 41.39 1.48 -49.94 11.44 19
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Fig. 1 Cluster analysis of 20 pepper resources
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