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Comprehensive evaluation of agronomic traits of pod pepper varieties in

northern Henan region

Li Tong, Yu Haipei, Wang Hongbin, Ji Xiaochen, Niu Hongli, Lu Huili

(Anyang Academy of Agricultural Sciences, Anyang 455000, Henan, China)

Abstract: To screen pod pepper varieties with excellent comprehensive traits suitable for promotion and cultivation in
northern Henan, this study used 17 pod pepper varieties as materials and conducted difference analysis, principal compo-
nent analysis, cluster analysis, and correlation analysis on 14 agronomic traits. The results showed that Shangtian
CS-2207 had the highest dried pepper yield, followed by Shenghuo and Neihuang new generation. The coefficient of vari-
ation for 11 agronomic traits, such as plant height and plant width, ranged from 6.31% to 24.28%, indicating considerable
variation among varieties. Shangtian CS-2207 exhibited the strongest resistance to virus disease and phytophthora blight,
while Shenghuo had the strongest resistance to anthracnose. The coefficient of variation for the disease index of virus dis-
case, phytophthora blight, and anthracnose ranged from 31.57% to 53.57%, indicating significant differences in disease re-
sistance among varieties. Four principal component factors were extracted through principal component analysis, with a
cumulative contribution rate of 79.43%. The top four varieties were Gaola No. 8, Shenghuo, Shangtian CS-2207, and
Kerun KR-1. Cluster analysis divided the 17 varieties into 3 groups, with Group I including 8 varieties, Group II includ-
ing 7 varieties, and Group III including 2 varieties. Correlation analysis showed that all 14 agronomic traits showed signif-
icant or extremely significant correlations with at least one other agronomic trait, among which the correlation coefficient
between single plant mass and dried pepper yield was the highest (0.926), showing an extremely significant positive cor-
relation. In conclusion, the top four pod pepper varieties in the comprehensive ranking exhibited high dried pepper yield,
strong disease resistance, and good comprehensive performance, making them suitable for promotion and cultivation in
northern Henan.

Key words : Pod pepper; Northern Henan region; Agronomic trait; Comprehensive evaluation
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Table 1 Name and source of tested varieties

ETRc LYy LB K
Number  Variety Variety type Source
1 HHL AL 104 HALT KRR AR B A PR 2 7
Jinjiao Youpin 104 Hybrid Tianjin Kerun Agricultural Science and Technology Co., Ltd.
2 FHE KR-1 A FAERHE LA R A
Kerun KR-1 Conventional variety Tianjin Kerun Seed Industry Co., Ltd.
3 BN PR AL T LR R T R A T
Hemei Cluster Pepper Hybrid Heshan Nongyou Seed Co., Ltd.
4 Bz R R TR TR ZRmE RO A TR A
Yuyi Fuhao New Generation Conventional variety Henan Yuyi Seed Industry Technology Development Co., Ltd.
5 2 22YP-3 A B EME R A A IR AR
Yuyi 22YP-3 Conventional variety Henan Yuyi Seed Industry Technology Development Co., Ltd.
6 ik 212 HAL Tl JEHER A AL A R A
Yanhuo 212 Hybrid Nide Seedling Technology Beijing Co., Ltd.
7 Eh o5 ZRBH TR AT 2 BRI AT B 22 )
Fengkang No. 2 Hybrid Henan Red Green Pepper Seed Industry Co., Ltd.
8 JBE ST —AR R T FE B AU AL AT BR A ]
Mogui New Generation Conventional variety Henan Jiaodu Seed Industry Co., Ltd.
9 MR AR R M E AL w Pl A IR A
Dunjiao New Second Generation Conventional variety Zhecheng County Legendary Seed Industry Co., Ltd.
10 BUR BT — X WAL TR A BRI AT B A 7]
Aonong High Hot New Generation Conventional variety Henan Aonong Seed Industry Co., Ltd.
11 BHHTR T R BRI AR AW
Jinjiao Xintianyu Conventional variety Anhui Jintai Seed Industry Co., Ltd.
12 £k G WAL A LR LA R A 7
Shenghuo Conventional variety Hubei Jiubaotian Seed Industry Co., Ltd.
13 P8 5 R WAL AR A AT BR 2 7]
Gaola No. 8 Conventional variety Hubei Jiubaotian Seed Industry Co., Ltd.
14 i €S-2207 R 5 LA R A F)
Shangtian CS-2207 Conventional variety Qingdao Shangtian Seed Industry Co., Ltd.
15 2 5 AR 2T AOL AL B
Zaojiao No. 2 Hybrid Anyang Academy of Agricultural Sciences
16 PR3 T AT PR AR BE
Gaola No. 3 Hybrid Anyang Academy of Agricultural Sciences
17 WEH G P AN R JEA PR A

Neihuang New Generation(CK)

Conventional variety

Anyang Yiben Agricultural Development Co., Ltd.
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Table 2 Comparison of main agronomic traits of different pod pepper varieties
P il RIfe RSB BB BRorRcEl BHMOREC ORETRE FEELL BMETRE FIRTR
Y Plant Plant Fruit Fruit Fruit Number Fruit Single  Dry- Single Dry pepper
Number  height/ spread/  longitudinal transverse shape of effective  number of  fruit fresh  plant yield/
cm cm diameter/mm diameter/mm index branches single plant mass/g  ratio mass/g (kg-667 m™)
1 65.54+ 4543+ 5631+ 9.33+ 6.04+ 10.50+ 91.92+ 142+ 032+ 114.00+ 239.25+
3.14e 403b  0.76 bed 0.26 abc 0.09 defgh 0.90 ab 20.23bc 0.29abc 0.06ab 21.57bcd 3.02 be
2 71.03+ 56.63+  57.02+ 8.73+ 6.53+ 8.75+ 88.25+ 1.43+  0.32+  129.00+ 276.82+
1576 de  6.53ab  4.27bc 0.30 abed 0.33bcde 025D 13.56bc  0.05abc 0.0l ab 31.47 abed 79.33 be
3 70.75+ 53.47+  50.16+ 8.54+ 5.88+ 9.25+ 157.92+ 0.89+ 031+ 140.50+  287.91+
9.05 de 3.76ab  3.26 def 0.64 bed 0.21 defghi 2.82 ab 48.58 a 0.42bcd 0.04b 18.38abc 1.73 abe
4 93.20+ 56.21+  47.08+ 9.21+ 5.10+ 9.17+ 119.67+ 1.14+  0.34+  130.38+ 283.53+
10.80 a 820ab 4.74f 0.71 abed 0.16 hij 1.18 ab 28.31abc  0.08 abcd 0.07 ab 51.44 abed 55.17 abe
5 70.90+ 57.23+  54.65+ 8.12+ 6.74+ 11.50+ 81.33+ 1.02+  0.32+ 81.13+  174.17+
3.80 de 5.83ab  4.56 cde 0.62 cd 0.52bed  0.50a 18.11¢ 0.26 abed 0.10 ab 4.77 cd 62.95¢
6 75.53+ 46.62+  55.85+ 8.86+ 6.34+ 9.92+ 119.42+ 1.15+  0.32+  139.88+ 294.00+
5.62cde  3.22b 3.52 bed 0.59 abed 0.84 cdef  0.63 ab 5.64 abc 0.30 abed 0.25ab 31.64 abc  43.37 abc
7 89.12+ 56.64+  40.34+ 9.28+ 4.36+ 8.75+ 107.58+ 1.06+ 034+  119.50&  270.99+
321abc  69lab 2.02g 0.87 abc 0.25] 0.25b 11.62bc  0.22 abed 0.02ab 39.24 bed  75.13 be
8 92.37+ 56.13+ 4932+ 8.44+ 5.87+ 9.33+ 102.33+ 0.84+  0.38+ 80.63+  203.03+
9.07 a 551ab  2.79ef 0.77 bed 0.51 defghi 1.13 ab 21.47bc  0.23cd 0.04ab 2.30cd 2631 ¢
9 90.89+ 60.37+  51.52+ 8.29+ 6.22+ 9.00+ 100.25+ 0.76+  0.43+ 74.88+ 212.28+
7.67 ab 9.69ab  0.70 cdef 0.40 bed 0.39 cdefg  1.89 ab 2501bc  033d 0.04a 11.13d 12.02¢
10 82.58+ 58.88+ 4647+ 8.51+ 5.51+ 9.92+ 115.92+ 0.78+  0.32+ 95.75+  210.98+
291 abed 9.05ab 4.05f 1.26 bed 0.54 fghi  2.16 ab 15.00abc  0.04d  0.08ab 1591cd 83.15¢
11 71.32+ 4797+  63.75+ 8.69+ 7.36+ 9.17+ 91.17+ 091+ 035+ 96.00+ 215.16+
4.51 de 1272b 1.71a 0.77 abed 0.43 ab 1.53 ab 2226bc  0.33 abed 0.04ab 48.80cd  89.63 ¢
12 86.74+ 69.31+  54.06+ 9.51+ 5.69+ 9.08+ 125.83+ 1.54+ 029+ 182.75&  357.80+
375abc  17.32a 1.70 cde 0.21 ab 0.20 efghi  0.63 ab 11.76ab  022a  0.03b 18.03a 73.04 ab
13 80.03+ 61.28+  61.63+ 7.96+ 7.78+ 8.58+ 95.58+ 1.1l 030+  113.75+  228.15+
6.15abcd 4.29ab 2.82ab 0.50d 0.79 a 0.38b 11.72bc  0.12abed 0.04b  8.84bcd  50.89 be
14 75.09+ 57.53+  57.24+ 9.96+ 577+ 9.00+ 118.92+ 1.52+  0.38+  166.63+ 421.63+
2.52cde  5.17ab  3.02bc 0.61 a 0.62 efghi  1.95 ab 17.29abc  044ab 0.04ab 20.69ab 94.45a
15 81.00+ 50.76+  57.12+ 8.19+ 6.99+ 10.42+ 119.75+ 1.07+ 032+ 132.63+  284.04+
12.46 abcd 10.04b 1.92 be 0.72 bed 0.4l abc  0.58 ab 28.67abc  0.21 abcd 0.04 ab 13.26 abed 5.22 abe
16 7731+ 51.34+  47.44+ 9.38+ 5.06+ 9.25+ 118.17+ 1.15+  0.32+  133.38+ 287.84+
336bcde 9.41b 298 f 0.23 abc 0.271j 1.15 ab 3.89 abc 0.14 abed 0.01 ab 15.03 abed 41.18 abe
17 85.06+ 5546+  47.26+ 8.88+ 5.34+ 9.58+ 120.42+ 1.14+ 035+  129.00+  298.71+
490abcd 9.48ab 7.01f 0.87 abed 0.81ghi  0.52ab 29.74 abc  0.27 abed 0.02 ab 15.20 abed 52.12 abe
AR ZRA 10.80 10.59 11.49 6.31 14.47 8.00 16.75 21.96 9.90 24.28 22.75

CVi%

TE: FECT R ANF NG FRERIRAE 0.05 K P EREE. T

Note: Different lowercase letters in the same column indicate significant difference at 0.05 level. The same below.
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22 FEERMSMIHEE S

BHEE 3 AT, 9 50 [ T TR 40 2.28~21.08,
B T RE T — AR B e A, R R
PO BT, b T CS-2207 RS B B Wk
o3 2 B A, U0 BA 12 PR EE R D R R )
TG R HON 2.56~12.82, FT A 23R i A X8 R P s 51
T, Hob i L CS-2207 976 175 $8 B S RO R
I, P AE ) B 5. AJELIN IR T 4R £ 5.38~
25.90, B 7 MERSUHT AR B o — AR 22K
U E AL, R A PR, o 3 kOm
TEFEHR /N, PURIHRE ik, iR = FpiEFa 4k
(I3RS 20N 31.57%~53.57%, He ik 2 15 15 51
S RAURK, RS R E SR B R 0 T
Ko
23 FREIBRMSFHRZHERNER S

X EIR 14 AN AR IEAT E B b, IR
B R R A DTk, 45 Rk 4 Frows
DURREE R T 1 obmife, 3R IR 4 DN F s, Rt

TTRRZIA B 79.43% , K IHIX 4 A F R Be % = B
14 T4 bR 0 K30 15 B o Hop, PC1 AR E(E N
4.74, )5 ZE GTRR R B, N 27.83% , EXHE & LRI
SOETE N o i = S Ry KR/ i iR |
53928 0.87.0.83.0.79, #i B PC1 42 e By~ i [A]
To PC2 HFAEAE N 3.43, 7 ZE DT RN 24.78% , 4t
X AH o B B TR AR R bk s A R SRR, B S
Bo8-0.74 F10.71, UL B PC2 3= % s WA R AN IR 5
KER 7. PC3 REE(E N 1.62, /7 Z DTk %A
14.22% , 48X {H 7 ECI a0 (R 38 b5 A 28050 B B bk
i, AR AFAE 2 3 9-0.69.0.67, i B PC3 B S A
WIE&R 1. PC4 FrfEME A 1.33, 7 ZTTHRZE N
12.60% , 28X AFL 7 HU 2 50 1 48 s o4 T 6 LE T B R 2R
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TR TR . ARYE B B 713 50 REERE , 15
17 AN AR FH SR B 1550 S S R W3 S,
F1~F4 53 i RE L5 K7 PC1~PC4 1350, F
17 AN SRS Tl ) 25 61555, FAAECK , SRR EA R
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Table 3 Comparison of disease resistance of different pod pepper varieties in the field

R RN Virus disease Y97 Blight JRIENN Anthrax
pirRs o5 3% 77 g % 77 B % g e e K
;\Iﬁuzber Iﬁfﬁice/ ﬁﬁ_‘%%ﬁ 5tD)Liske{ase l/ifljlce/ ﬁ%%%& }D)Lisrie%ase l/ifljlce/ {Dﬁisr:]jsbljEZ IT;L—is%ase
% Disease index resistance % Disease index resistance % index resistance
1 71.79 13.96 P R 42.31 8.72 =Pt HR 46.15 15.38 g R
2 52.56 9.54 =Pt HR 42.31 11.03 Ui R 43.59 14.62 P R
3 25.64 5.41 P HR 60.26 12.05 i R 50.00 16.92 P R
4 50.00 10.97 i R 19.23 3.85 = HR 51.28 13.59 P R
5 76.92 16.81 i R 50.00 11.54 i R 64.10 20.77 i R
6 57.69 12.68 i R 50.00 10.00 Pt HR 50.00 13.08 P R
7 50.00 9.26 =P HR 4231 8.97 P HR 60.26 13.59 i R
8 75.64 21.08 it MR 24.36 5.13 =P HR 20.51 12.05 P R
9 70.51 11.11 i R 51.28 8.46 =P HR 38.46 6.92 Pl HR
10 55.13 12.96 i R 32.05 6.41 =P HR 34.62 9.49 rPl HR
11 41.03 4.84 Pt HR 56.41 11.28 i R 62.82 17.69 P R
12 25.64 3.99 =P HR 46.15 9.23 =P HR 21.79 5.38 Pl HR
13 30.77 4.70 =P HR 51.28 12.82 i R 74.36 25.90 i R
14 17.95 228 =P HR 12.82 2.56 =P HR 37.18 12.56 i R
15 51.28 9.12 Pl HR 41.03 8.21 mPt HR 76.92 16.41 P R
16 26.92 3.85 #iPt HR 38.46 7.69 #iPt HR 56.41 13.85 i R
17 64.10 8.40 #iPt HR 55.13 4.87 Pt HR 14.10 11.03 i R
BRFRE 3825 53.57 31.57 35.72 38.34 34.55

CVI%

<182



%74 25,k AL X 8RR R MR 2 A IXBEHFTT

F=4 HXMSRMERERSFHEES RELE #=5 TRBAXMBRMERSETEEEES

Table 4 Characteristic values and contribution rates of Table 5 Principal component scores and comprehensive
principal components of characters of pod pepper varieties scores of different pod pepper varieties
PEAR Trait PCI1 PC2 PC3 PC4 R 7 " 3 4 r He4
Bk Plant height 033  -0.74 040  -0.02 Number Rank
i Plant spread 031  -0.18 067  -0.02 1 0.69 041 -231  -051  -012 10
RLYPIE 041 071 017 0.4 2 0.35 L4019 =025 0.54
Fruit longitudinal diameter 3 —0.27 —0.42 0.21 243 0.20
Rk 08 016 034 025 4 015 -Ll6 023  -031  -031 12
Fruit transverse diameter 5 -1.25 0.77 -1.53 0.13 -0.45 14
AR -0.70  0.51 031 023 6 033 004  -1.05 046 001 9
Fruit shape index 7 -024  -131 0.43 023  -038 13
RO -0.45 0.01 -0.69 -0.13 8 -1.32 073 005  -141  -090 17
Number of effective branches 9 -1.26 -0.08 1.38 -1.79 -0.50 15
bR 0.61 0.02 0.03 -0.60 10 -1.09  -1.08  -0.12 034  -0.69 16
Fruit number of single plant 11 -0.21 1.71 -0.03 -0.51 0.37 5
L 0.53 062  —0.19 0.33 12 1.45 -0.30 1.45 0.74 079 2
Single fruit mass 13 -0.63 2.12 1.57 0.86 0.86 1
Fif Lk Dry—fresh ratio 0.02  -0.62 0.12 0.61 14 2.44 0.14 029 -1.36 0.73 3
HLR B 0.79 0.56  -0.01 -0.13 15 -0.14 037  -0.49 0.59 0.07 7
Single plant mass 16 056  -0.68  -0.30 0.58 002 8
T4 & Dry pepper yield  0.87 0.39 -0.01 0.11 17 0.22 -0.94 0.01 -0.20 -0.25 11
Jo BRI TR TR 2 -0.49  -0.59 041 0.04
Viral disi"‘sj_f“de" TR L7 3R I LT o F R L E HERT 4
i MY R R 8 B KT CS-2207 FIR
Gl 061 049 005 014 KR-1, R R R A P ERATR L
Anthra discase Index 24 TEHEHBMEBELSH
FFMEE Eigenvalue 4.74 3.43 1.62 1.33
Jj ZETTHRAE 27.83 2478  14.22 12.60 X 14 AR AT I B, S5 R 1
Variance contribution rate/% }iﬁ{—\‘ . E %ﬁﬁﬁ%j\j 8 E]j“ ,17 /[\:['ﬂ‘ﬁ ai;];ﬂ IIIEIIII %l:l: ﬁj\j'\j 3
e S 8 SR E R R N I PR S GES S
contribution rate/% AR e — ALk 212 . F i =5 R

A PE 2 Euclidean distance
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1

1 1 1

L 2 %5 Zaojiao No. 2

=% 3 5 Gaola No. 3

ff1+k 212 Yanhuo 212

%258 —18 Yuyi Fuhao New Generation
PN 75 1 — 18 Neihuang New Generation

“EH1 =5 Fengkang No. 2

AHiE KR-1 Kerun KR-1

I 1% 42 B K ML Hemei Cluster Pepper

JBE %23 — 18 Mogui New Generation

M RHT — 4% Dunjiao New Second Generation
LR =308 — X Aonong High Hot New Generation
LA 104 Jinjiao Youpin 104

% 8 %5 Gaola No. 8

S HUHT K 5 Jinjiao Xintianyu
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Fig. 1 Cluster analysis tree diagram of different pod pepper varieties
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Table 6 Agronomic traits of different types of pod pepper varieties
. . R RO FIBAEE AR R PR AR
B R PRl . L . . .
. Fruit longitudinal ~ Fruit transverse Fruit shape Number of Fruit number
Type  Plant height/cm  Plant spread/cm . . . . .
diameter/mm diameter/mm index effective branches  of single plant

1 80.37+8.25a 53.39+£3.59b 50.28+5.97 a 8.88+0.40 b 5.70+0.89 a 9.39+0.57 a 118.90+19.25 ab
11 79.09+10.33a  55.33+6.19 ab 54.81+6.31 a 8.47+0.45b 6.50+£0.83 a 9.71+1.02 a 96.93+10.83 b
il 80.92+8.24 a 63.42£8.33 a 55.65£2.25a 9.74+0.32 a 5.73£0.06 a 9.04+0.06 a 122.38+4.89 a
e PERBE . PR PR T & TR IR S ORI R AL VIR H AR F 4
i . T . . L S .

Single fruit . Single plant Dry pepper yield/  Viral disease Blight disease Anthrax disease
Type Dry-fresh ratio N . . .

mass/g mass/g (kg 667 m™) index index index
I 1.13£0.15 b 0.33+0.01 a 131.78+6.69 b 285.48+8.86 b 8.65+2.84 ab 8.33+2.85a 14.14+1.87 a
I 0.98+0.23 b 0.35+0.05 a 93.73+15.85¢  211.86+20.52¢ 12.21£5.99 a 9.19+2.83 a 15.46+6.61 a
il 1.5340.01 a 0.34+0.06 a 174.69+11.40a  389.72+45.13 a 3.14£1.21b 5.89+4.72 a 8.87+5.08 a
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