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Fruit traits evaluation and cluster analysis of different Chaotian pepper

varieties
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Abstract: In order to screen new varieties of Chaotian pepper with good agronomic characters suitable for planting in
Henan, and provide theoretical basis for the improvement of pepper varieties, the difference analysis, correlation analysis,
principal component analysis and cluster analysis of fruit characters of 38 Chaotian pepper varieties were carried out. The
results showed that the variation coefficient of fruit traits was 9.24%-53.03%, and the variation degree of dihydrocapsa-
icin character was the largest. There was significant positive correlation between fruit length, fruit transverse diameter and
single fruit mass, fruit length and ventricular number, peel thickness and time of drying, capsaicin content and dihydrocap-
saicin content. The results of principal component analysis showed that four principal components were selected, and the
cumulative contribution rate of variance was 70.287%, which could reflect most of the information of capsicum agronomic
traits. Through phenotypic clustering and liquid chip genotypic data clustering analysis, the relationship between the tested
materials was clarified. In summary, the varieties DKP-8418 (P31), Haonong 515 Red Green(P28)and DO1844 Olander
(P24)showed excellent performance and were suitable for popularization and planting in Henan.
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Table 1 Source of test varieties
HH 5] 4 5 b AL TR Bl
Field number Variety name Source
Pl 22DZ-2 BAkAE: TLBR TR A AL A R A )
22DZ-2 Spicy Companion Shenyang Spicy Partner Agriculture Co., Ltd
P2 SP-217 TR AR Al 2o e
College of Horticulture, Henan Agricultural University
P3 AR T RRE AL B IR S5 IR A
Kerun Henan Kerun Agricultural Technology Service Co., Ltd
P4 BM-# KM 3 5 TR AL R A2 22 Bt
BM Chaotian Pepper No. 3 College of Horticulture, Henan Agricultural University
PS5 I LI AmLA R A =
Surun Jiangsu Surun Seed Industry Co., Ltd
P6 ARH 15 5 AL T A LR LA PR A
Kubota 15th Huaibei Kubota Seed Industry Co., Ltd
P7 NHI10 £14% T R AT 2 BB AT B 28 )
NH10 Red Green Henan Honglii Chili Seed Industry Co., Ltd
P8 22-G13 B A U i A< IO Mol B PR 7]
22-G13 Jingyan Yinong Jingyan Yinong (Beijing) Seed Technology Co., Ltd
P9 KISl 6 = KB AL B R Lk S 4L
Flame Mountain No. 6 Yanchang County Flame Mountain Pepper Farmers' Professional Cooperative
P10 22-GZ TEBHTHBAK AR A A R )
Shenyang Spicy Partner Agriculture Co., Ltd
P11 P20904 TR AR A A
College of Horticulture, Henan Agricultural University
P12 HTO8 47 s R TR A R A ]
HTO08 Haote Kunming Huaxing Seed Industry Co., Ltd
P13 24 5 BUL TR AT BR A 7]
Early Maturity No. 24 Zhenjiang Zhenyan Seed Industry Co., Ltd
P14 22-G17 S Wi HBREAR e RO LR A A
22-G17 Jingyan Yinong Jingyan Yinong (Beijing) Seed Technology Co., Ltd
P15 HTO02 7 EL T A Al AT BR A 7]
HTO02 Haote Kunming Huaxing Seed Industry Co., Ltd
P16 BN8276 BR8] [ Bl A R 24 )
Beijing Dayi Korea Japan International Seed Industry Co., Ltd
P17 BN2258 ABSOR 5 [ Rl A R 2 7
Beijing Dayi Korea Japan International Seed Industry Co., Ltd
P18 22-G22 AR REAC CAE RO R BHAT IR 2 7
Jingyan Yinong (Beijing) Seed Technology Co., Ltd
P19 4 MR VU J1HGRE AV B R A IR 7]
Mingtian Jiaoguan Sichuan Jiaoguan Agricultural Technology Development Co., Ltd
P20 R 16 5 P 5T RO 43 PR A A
Tianhong No. 16 Inner Mongolia Tianhong Pepper Industry Co., Ltd
P21 7= E Wy JeHi T E R T AR A
Thailand Jiaoli Beijing Fangxuanyuan Seed Co., Ltd
P22 Lt 485 HRBDERN A R A
Yanjiao 485 Chongqing Keguang Seedling Co., Ltd
P23 DO1806 [ %44 R 2= ARl A R A ]
DO1806 Oland Oland Seed Industry Co., Ltd
P24 DO1844 Ji %4l BR 2= Al A R A ]
DO1844 Oland Oland Seed Industry Co., Ltd
P25 208712 TR A KAl 2o e
College of Horticulture, Henan Agricultural University
P26 51018 Tl B8 == S Al AT B A =]

Hongfeng 1018

Dangshan Hongfeng Vegetable Seed Industry Co., Ltd
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Table 1(Continued)
H ) 9 5 A AL R K
Field number Variety name Source
P27 DP05 BB FL A R 2 =)
Zhengzhou Blessing Seed Industry Co., Ltd
P28 T 515 4043 T P LS ARl A7 PR 2 )
Haonong 515 Red Green Henan Honglii Chili Seed Industry Co., Ltd
P29 (6N THEF T BT 7T v
Jiaomei Kaifeng Chili Research Station
P30 BRIE 5 5 [ SR B T IR
Yuejin No. 5 Tongle Chili Seed Co., Ltd
P31 DKP-8418 TR AO KA 22 B
College of Horticulture, Henan Agricultural University
P32 REL SR W 5T R LR AR A7 BR A 7]
Tianhong No. 2 Huasheng Inner Mongolia Tianhong Pepper Industry Co., Ltd
P33 XY-2203 A IR A R 2 =
XY-2203 Xiangyan Hunan Xiangyan Seed Industry Co., Ltd
P34 HN30 £L4¢ T R 2L SR AUl AT PR 2 )
HN30 Red Green Henan Honglii Chili Seed Industry Co., Ltd
P35 HT09 FEH T A6 Pl A IR 22 7]
Kunming Huaxing Seed Industry Co., Ltd
P36 XY-2206 WAL A R 2 =
Hunan Xiangyan Seed Industry Co., Ltd
P37 il VU 1R el A R A BR A ]
Spring Full Garden Sichuan Chunmanyuan Agricultural Technology Co., Ltd
P38 5| £ 613 RS AR e RO LR A IR 7
Round Tower 613 Jingyan Yinong (Beijing) Seed Technology Co., Ltd
x2 HARMRZHERTZAEI T
Table 2 Analysis of variation coefficient of agronomic traits of test varieties
AR RS R TR, T y . (CEHWZ  wEEHED
N %%bi %%kr&: Rk RAEE Dt %Tfﬁ T T ﬂaﬁiw%i: w ﬁk’ﬁﬁl%
[ERN Single Fruit Transverse  Flesh . e I (1] Dihydrocapsaicin Capsaicine
. . . . Ventricular Seed Dry-fresh
Trait fruit length/ diameter of  thickness/ Time of : content/ content/
. numbe . number  ratio/% N N
mass/g  cm fruit/mm mm Drying/d (mg-g" (mg-g"
BRI 2.85 6.89 9.92 0.95 2.92 8.47 4274 34.00 0.66 1.56
Average
ISUNE| 4.85 10.92 12.80 1.52 3.00 12.00 63.70 49.00 2.16 4.32
Maximum
He/ME 1.90 3.90 6.92 0.36 2.00 5.00 18.60 24.00 0.18 0.11
Minimum
& 2.95 7.01 5.88 1.16 1.00 7.00 45.10 25.00 1.98 421
Range
k2 0.72 1.28 1.28 0.25 0.27 1.80 11.54 5.50 0.35 0.75
Standard deviation
BRRHCVI% 2526 1858 12.90 26.32 9.24 21.20 27.00 16.18 53.03 48.08

SYERBRE A E B . Hod, 5 — 3 B BRFAE
fE A2 2.293, DA R it B 10 RP AL ) B {E B oK, HIR
SR SERE AR L R S R 0 B R, 2 R S IR
T3 O R B B DR O BOBUR & R
CEMBER SR, AL TS =R,
R JE B (R AR oK, 2 R A B R 55 5
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Table 3 Correlation analysis of agronomic traits of test varieties

b snge SIS UCE e o gl mesc o Gl ke
Index fruit Fruit diameter of Fl.esh Ventricular Time of Seed Dr?/*fresh Dihydrocapsaicin Capsaicine
mass length fruit thickness number Drying number  ratio content content
B 1
Single fruit mass
RSKSE 0.448%* |
Fruit length
ROt 0.461%* 0337 1
Transverse diameter
of fruit
RN 0.280* -0.030 0.165 1
Flesh thickness
D EE 0.311 0.418**  0.308 0.079 1
Ventricular number
T 5 I 1) 0.351% 0214 0.308 0.799**  0.133 1
Time of drying
Fh 7K 0279  -0.055 0.220 -0.014 0.070 0.096 1
Seed number
THEL 0.060 0.069 0.150 -0.071 0.046 -0.052  0.001 1
Dry—fresh ratio
TEBEREE 0.026 0.056  —0.049 0.146 0.022 0.024 —0.085  0.094 1
Dihydrocapsaicin
content
B -0.058 0.060  —0.187 -0.094  -0.053 -0.107 -0.155  0.103 0.768%* 1
Capsaicine content
T RIS B ZEIRAE 0.05 A1 0.01 KF B M.
Note: * and ** represent significant correlation at 0.05 and 0.01 level, respectively.
=4 HRARMREERERS S
Table 4 Principal component analysis of agronomic traits of test varieties
LN FHA 1 E5% ) FHG 3 TRy 4
Trait PC1 PC2 PC3 PC4
HLIL i & Single fruit mass 0.525 0.089 0.184 0.068
RS E Fruit length 0.426 0.205 -0.364 -0.320
HSLHE 1% Transverse diameter of fruit 0.497 -0.018 0.013 0.152
S Flesh thickness 0.191 0.057 -0.737 -0.220
L>Z 3 Ventricular number 0.416 0.105 -0.221 -0.260
FhF %5 Seed number 0.226 -0.168 0219 0.685
Tt Lk Dry—fresh ratio 0.080 0.191 -0.374 0.524
AR 7 B Dihydrocapsaicin content -0.070 0.663 0.222 0.086
MU 7 B Capsaicine content -0.169 0.656 0.002 0.091
R Eigenvalue 2.293 1.844 1.141 1.048
77 Z 5k Z Variance contribution rate/% 25.473 20.484 12.680 11.649
B FTJT Z TR Accumulative variance contribution rate/% 25.473 45.957 58.638 70.287
0.018X; + 0.057X, + 0.105X~ 0.168X, + 0.191X; + Horh, Xo~Xo 0 R R i B RS K VIR

0.663X; + 0.656X,; Fi=0.184X,— 0.364X; + 0.013.X; + SEREAE VR EE DS TR T, A
0.737X:-0.221.X:+0.219X,—0.374X:+0.222X:+0.002.X; ; B R S EMNBE S & 9 MEIRTER.

F=0.068X,— 0.320X, + 0.152X;— 0.220X,— 0.269.X; + DL 2 B4 R AR A LE OB, /38 AN
0.685X,+0.524X:+0.086.X:+0.091.X; » PR 28 A VEIN 15 9 BB . F=0.362F,+0.292F,+
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Table 5 Principal component score
and ranking of 38 test varieties

1 Q =
WS o mn RS REH RAS BAES H4

Variety . .
number Fiscore F,score Fiscore F,score Total points Ranking
P31 15433 -104.25 136.76 43536 122.04 1
P28 15456 -103.24 136.70 43256 121.94 2
P24 14025  -94.47 124.17 392.81 110.49 3
P16 13546 -87.89 120.99 381.74 108.28 4
P9 133.47  -89.13 118.01 37433 105.43 5
P21 13443  -88.11 116.16 37137 105.25 6
P34 130.18  -86.20 113.68 359.24 101.83 7
P2 130.06  -84.77 112.78 357.53 101.75 8
P15 127.88  -84.38 113.57 357.94 101.29 9
P23 12572 -83.03 109.34 346.55 98.26 10
P17 12294  -79.21 106.23 33741  96.29 11
P29 12322 -80.03 106.04 33798  96.21 12
P7 119.78  -79.60 104.72 33224  93.90 13
P35 117.59  -7338 99.27 31552 91.18 14
P37 111.79  -74.18 9850 312.04 88.14 15
P32 111.02  -71.54 96.17 30696  87.37 16
P8 11098  -69.90 93.83 300.10 86.28 17
P20 108.87  -71.65 9480 299.12  85.02 18
P11 106.19  -69.38 93.04 295.63 83.82 19
P27 105.00 -70.32 94.19 297.08 83.56 20
P30 106.00  -69.13 91.89 291.71  82.96 21
P25 108.52  -66.34 88.50 28437  82.87 22
P10 102.41  -65.19 87.65 279.76  80.08 23
P18 99.58  -63.24 84.52 26925 77.32 24
P38 99.13 6340 84.27 26842 76.93 25
P12 9485  -58.55 78.72 25244 73.15 26
P13 9032 -56.10 7531 242.11 69.90 27
P3 87.86 5543 7430 236.81 68.16 28
P36 88.60 5392 73.10 233.54 68.11 29
P33 8538 -51.13 70.03 22393 65.61 30
P19 84.49  -5355 71.82 22810 65.60 31
P14 79.35 4780 6535 20993 61.24 32
P22 72.66  -42.69 58.01 186.34 55.10 33
P4 71.54  -43.09 5811 18736 54.76 34
P5 70.80  -42.02 56.50 180.82  53.43 35
P26 66.68  -39.14 5238 17025 50.29 36
P6 62.28  -35.65 4934 158.07 47.16 37
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Fig. 1 Cluster diagram of agronomic traits of test varieties
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Table 6 Phenotypic clustering and grouping

W

FAUTRE RSKE RSiRi RAERE  LEH TR THEE TEBWEREE MRS R
KHE  Single Fruit Transverse Flesh Ventricular - Dry-fresh  Dihydrocapsaicin ~ Capsaicine

. . . . Seed number :
fruit mass  length diameter of fruit thickness ~ number ratio content content

2.60 6.85 9.47 0.93 2.86 34.93 33.09 0.67 1.64
3.14 6.87 10.44 0.99 3.00 53.46 32.14 0.66 1.38
3.62 7.52 11.09 0.95 3.00 53.60 49.00 0.54 1.83
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Fig. 2 Genotypic cluster map of test varieties
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