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Comprehensive evaluation of agronomic traits of pod pepper based on

various analysis methods

WANG Hong, ZHENG Mingyan, JIA Maomao, LI Jinling, MA Yu,YANG Yuhua, GAO Xiaofeng, YUAN
Chaozheng, ZHOU Xiaojing

(Nanyang Academy of Sciences, Nanyang 473000, Henan, China)

Abstract: In order to support for breeding high-yield and high-quality pepper varieties, the inner relationship between
main agronomic traits and the yield of different pepper varieties was explored. Taking 34 pepper varieties as materials, 10
agronomic characters were comprehensively evaluated by correlation analysis, multiple regression analysis, path analysis
and principal component analysis. The results showed that the maximum coefficient of variation of fruit number per plant
was 30.00%. Plant height and plant spread were positively correlated with the total mass of dried fruit per plant. The dry
mass of single fruit and the number of effective branches were positively correlated with the total mass of dried fruit per
plant. Path analysis and regression analysis indicated that the number of fruits per plant, the dry mass of single fruit, the
transverse diameter of fruit, the longitudinal diameter of fruit and the number of effective branches were the main factors
affecting the total quality of dried fruit per plant. The main agronomic characters of pod pepper could be shorten to three
principal components by principal component analysis and factor analysis, including yield character factor, fruit shape fac-
tor and plant height factor, and their contribution rate was 39.979%, 26.783% and 13.439%, respectively. The cumulative
contribution rate of the three principal components was 80.201%. In summary, for breeding pepper varieties, we should fo-
cus on improving plant height, the number of fruits per plant, the dry mass of single fruit, the transverse diameter of fruit,
the longitudinal diameter of fruit and the number of effective branches.
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Table 1 Name and source of pod pepper

P w44 R RIS EH
No. Variety name Source Type
1 IR 2 T AR 2 B fRA Y
Anjiaozaola No. 2 Anyang Academy of Agricultural Sciences Cluster type
2 Sk 209 R BT AL R fELE Y
Wanjiao 209 Nanyang Academy of Agricultural Sciences Cluster type
3 K2 5 FEL R AL AR fEA A
Tianjiao No. 2 Zhumadian Academy of Agricultural Sciences Cluster type
4 ZEML 211 T FH T AR 27 B fR A
Wanjiao 211 Nanyang Academy of Agricultural Sciences Cluster type
5 EHHR 11 5 T PR MR fE A
Luoyanzao No. 11 Luoyang Academy of Agriculture and Forestry Sciences Cluster type
6 K3 5 FEL R AL AR fEA A
Tianjiao No. 3 Zhumadian Academy of Agricultural Sciences Cluster type
7 G =5 IR AL feAE
Anjiaogaola No. 3 Anyang Academy of Agricultural Sciences Cluster type
8 BHE12 5 T PR MR fE A
Luoyan No. 12 Luoyang Academy of Agriculture and Forestry Sciences Cluster type
9 JE 3 5 JE B AR A B fE A A
Zhouyinghong No. 3 Zhoukou Academy of Agricultural Sciences Cluster type
10 BWEEBL13 %5 PR A faEA Y
Luoyanxiangla No. 13 Luoyang Academy of Agriculture and Forestry Sciences Cluster type
11 JAM 6 5 JA VT AR 2 B fE A
Zhouyinghong No. 3 Zhoukou Academy of Agricultural Sciences Cluster type
12 AREE P T BRI T AR P A AT PR A 7 fE A2
Hongyanxingui Zhengzhou Vegetable Research Institute, Zhengzhou Zhengyan Seedling Technology Co., LTD.  Cluster type
13 TR 201 TR T A AL 272 B fEEA 7Y
Pujiao 201 Puyang Academy of Agricultural Sciences Cluster type
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Table 1 (Continued)
e LR K FKH
No. Variety name Source Type
14 Jel el B A T Jo el oLk A R 2 ) fE A A
Zhouyuanzaojiao Henan Zhouyuan Seed Industry Co., LTD. Cluster type
15 B 202 BERA T AL 2B 2 st
Pujiao 202 Puyang Academy of Agricultural Sciences Cluster type
16 JE el = T A Tl Aok A PR = fE Az 1Y
Zhouyuanzaofeng Henan Zhouyuan Seed Industry Co., LTD. Cluster type
17 BE=1 9 5 T A AL 22 Bt bl 2T ST jiZe cpit
Yuyuansanying No. 9 Institute of Horticulture, Henan Academy of Agricultural Sciences Cluster type
18 sk 65 T AL B A TR faRA Y
Dingyou No. 6 Henan Dingyou Agriculture Technology Co., LTD. Cluster type
19 B2 5 TR A AL 22 B e ZIRE T T f
Yuying No. 2 Institute of Horticulture, Henan Academy of Agricultural Sciences Cluster type
20 ik 8 = T ARAOL B A B 2 7 fE A A
Dingyou No. 8 Henan Dingyou Agriculture Technology Co., LTD. Cluster type
21 LR T A RAFFAO A IR A faRAE Y
Baoheizi Shenying Henan Province Nongdefeng Agriculture Co., LTD. Cluster type
22 EamiL TR A RAFF LA A F] f A 7Y
Jinzidan Henan Province Nongdefeng Agriculture Co., LTD. Cluster type
23 g 1= TR A ARAFF A A PR T jiZ3a epit
Shenying No. 1 Henan Province Nongdefeng Agriculture Co., LTD. Cluster type
24 MIE 25 A RAFFAA IR A faRAE
Shenying No. 2 Henan Province Nongdefeng Agriculture Co., LTD. Cluster type
25 K15 TR A RAFF A A R A F] fA: Y
Yongying No. 1 Henan Province Nongdefeng Agriculture Co., LTD. Cluster type
26 AKE2E LRy R QSN A
Yongying No. 2 Henan Province Nongdefeng Agriculture Co., LTD. Cluster type
27 AWNIEVIRE] TG A RAFFAOA PR A fE Y
Hongtaiyang No. 9 Henan Province Nongdefeng Agriculture Co., LTD. Cluster type
28 BRI — A TR A R AT F A A IR A H] f Y
Aofeng Xinyidai Henan Province Nongdefeng Agriculture Co., LTD. Cluster type
29 I 3 5 TR A AR A A PR iz epit
Shenying No. 3 Henan Province Nongdefeng Agriculture Co., LTD. Cluster type
30 MIE 6 5 A RAFFEAOA IR A jZaeit]
Shenying No. 6 Henan Province Nongdefeng Agriculture Co., LTD. Cluster type
31 =8 g T P8 A M A 2 B 2B 9 FRAER
Sanying No. 8 Institute of Horticulture, Henan Academy of Agricultural Sciences Cluster type
32 H—AR T A AR 27 e e Z W5 BT f A A
Xinyidai Institute of Horticulture, Henan Academy of Agricultural Sciences Cluster type
33 (it RPN T B SR S P H PH E BE A V AHE A R A ) FLAEAY
Xiyan Zhengzhou Zhengyan Seedling Technology Co., LTD., Zhengzhou Vegetable Research Institute ~ Solitary type
34 L 465 PR AR 22 B g
Yanjiao 465 Chongging Academy of Agricultural Sciences Solitary type
12 7% it X4 BIBHRE XS5 AT BB X6 A X7 H

G T 2022 A 7E e FH TR e 9 T 4 R b
AT, 2022 4F3 H 1 HIEFE 4 A 30 HEK
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X H Microsoft Excel 2003 %45 # 5 4 , >R H
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Table 2 Main agronomic traits and variability of thirty-four pod pepper varieties

R ARO PHRE POREE PORT O ORHRTR

A P WECRSMERSEHE ew gl P mER O RR BEE
Variety he?n;t / Sli;l; & }lrrl:lti tudinal E;L:;verse Fruit Number of npmber of Sin_gle Siqgle Total dry Aﬁuit
number & P ne . shape effective  single fruit fresh fruit dry mass of single
em om diameter/em - diameter/cm index branch plant mass/g mass/g plant/g
1 715 465 480 0.97 498  9.00 120.50 0.53 034 4097
2 775 510 6.77 1.22 555 9.50 66.67 0.72 0.64  42.67
3 84.0 465 474 0.98 486  7.00 102.17 0.47 033 3372
4 560 435  5.09 1.15 445 9.00 77.50 0.73 039 3023
5 79.5 540 449 0.89 516  5.50 103.83 0.43 022  22.84
6 83.0 515 5.69 1.06 536 11.50 81.00 0.73 052 42.12
7 790 575 440 1.06 4.15 10.50 100.67 0.53 036  36.24
8 920 510 446 1.10 4.09  8.00 97.33 0.49 039  37.96
9 835 535 535 1.38 390 650 57.67 0.83 0.69  39.79
10 960  57.0 481 1.06 454 9.00 104.67 0.63 0.40  41.87
11 750 525 552 1.22 454 8.00 71.00 0.68 0.61 4331
12 840 440  6.69 1.06 6.47  8.50 75.67 0.60 0.56  42.38
13 790 500 533 1.14 471 7.50 54.00 0.72 043 2322
14 90.0 515  5.16 1.26 4.09  7.00 79.83 0.78 0.51  40.71
15 845 525 416 0.99 420  7.50 125.50 0.46 028  35.14
16 705 425 520 1.16 448 650 64.50 0.59 039  25.16
17 69.5 435 555 1.35 410 9.00 52.67 0.87 0.76  40.03
18 83.0 385 562 1.21 464 7.00 43.50 0.74 051  22.19
19 700 420 485 1.14 427 7.00 90.50 0.51 039 3530
20 750 470 555 0.96 584 850 109.17 0.45 035 3821
21 550  37.0 489 1.42 343 7.00 42.67 0.72 051  21.76
22 645 415 417 1.37 3.03 550 41.50 0.81 0.60  24.90
23 735 525 629 1.06 598  9.50 72.33 0.71 0.58 4195
24 680 440 579 1.23 470  8.00 71.83 0.70 052 3735
25 80.0 425  6.02 1.27 472 7.00 60.67 0.86 0.68  41.26
26 885  40.0  5.80 1.36 428  6.00 49.33 1.06 0.83  40.94
27 590 365 5.6l 0.96 5.84  7.00 59.17 0.66 038 2248
28 820 415 3.99 0.96 416 7.50 98.00 0.40 029 2842
29 770 395 5.8 133 378 750 63.00 0.71 0.56 3528
30 655 400 538 1.32 4.09  7.50 51.83 0.77 0.57  29.54
31 720 475 541 135 402  5.00 72.17 0.82 0.60  43.31
32 825 435 439 1.07 4.09 10.00 101.67 0.43 034 3457
33 103.5 1005 5.15 0.92 5.68  8.00 104.67 0.64 041 4291
34 770 910 639 1.27 5.06  9.00 78.00 0.73 0.57  44.46
fe/ME Minimum 550 365 399 0.89 3.03  5.00 41.50 0.40 022  21.76
e K AH Maximum 103.5 1005  6.77 1.42 6.47 11.50 125.50 1.06 0.83  44.46
A 5L IEFE Range of variation 485  64.0  2.78 0.53 344 6.50 84.00 0.66 0.61  22.70
“F¥J{H Mean 7737 4922 525 1.15 462 7.84 77.80 0.66 049 3539
Frifi 2% Standard deviation 10.69  13.17  0.70 0.15 0.76  1.45 23.34 0.15 0.14 7.47
A5 RA 13.82 2675 13.40 13.36 16.54 18.56 30.00  23.15 20.84  21.11

Coefficient of variation/%

13.36%~30.00%. HH, Pk RE B 7 R EEK, (1738 57 AR, VLA A5 St A ] R SRS AR 22 RN
VLA A A R R E R R KRR R T HE 2.2 BXMEERZHEREERES

ORI , 28 5 R B0 91N 29.84%.26.75% ; R 12 HH 3 AT LA B, bR s S5 R AR T R
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Table 3 Correlation analysis of main agronomic traits of pod pepper
PEAR Trait X1 x2 X3 X4 X6 X7 X8 X9 X10
X1 1
X2 0.508%** 1
X3 -0.063 0.113 1
X4 -0.316 -0.245 0.262 1
X5 0.184 0.298 0.603%** =0.600%*
X6 0.108 0.241 0.200 -0.305 0.363* 1
X7 0.427* 0.362%* -0.429* -0.779%%* 0.260 0.325 1
X8 -0.141 -0.072 0.518%* 0.783%%* -0.201 -0.209 —0.780%* 1
X9 -0.069 -0.084 0.618%* 0.799%* -0.137 -0.099 —0.728%* 0.896** 1
X10 0.450%* 0.442%* 0.422%* 0.054 0.274 0.404* 0.294 0.193 0.397* 1

R AR 0.05.0.01 KPR A

Note: * and ** mean significant correlation at 0.05 and 0.01 level, respectively.

EI R EAHG, 5k R R R A OG
PRIE -5 Pk T SR i B R AR 35 IE A G, 5 bk 2R
AR ARG RSP E R . o R R
B RRTHRESHEWEZE LM, GRKTRER
iR RE MR, 5Pk R R RE AR
SRS R R R PR TR E 2N R
K, 5RILIRE bk B R O O B Ry
FHCS R Ha %, kT R S i & 2 3 R AHOG
BRSO R TR R A 2 U
Ky UIREE i B S LT R B A G
BTHREBESHARTREMEEEZEEME. 7£10
AR A, BR R R IR R A R, R SR R
SEMEAR A B B R R R R B R
T2 R TR EREF IR WA KT
SE IR WA IR bR AR 28 5 ik T SR AR
R EAE G, IR A O O8 R ] LA S R AR
KPR IR E S (e K . FEQ BRI,
T8 A RO R T R T R R AR
DAL L, 7 1 7 PR B I, I ¥ 6 R0 B B R
IR E IR
23 BHAMEERZHERVEHRTRERENS
TTEYID

DA X1~X9 5 H A&, EARERT RS E )
RNEAS &, RHLZ a8 BH 4T, IR SR sk
AT PR IR IR T P B N A & A 15
2 e & P J7 R Y= 38.054 +0.018X1 +
2.585X3+0.388X7+58.278X9. (p<0.05, ”=0.909, F=
83.729) . Z[IHTT R B, 245 v i) F A DR 5% Ak
TFRBIKTI PR R SE AT AR R T

BRI —NRAL A2 T emal ema 1 4.1 @),

FARR BT SR 5 = T B4y il B2 1 0.01812.585,
0.388.58.278 g fE FIRTHIEH M) 4 MR ZE A, R
T 5 B BRSBTS S5 R P TR A K MR R
8 0.397.,

24 HRHMEBEREHRVTEHRTRERENE
ZEoth

RN T T Rk R SR R R R
T o B A R 2RO BT s B B TR K
{140 L A0V 0 [ 42 285, 7 AH 5% 18 40 BT ) R Ak I
R T R B B A A& (Y, HA AR SR
VE N E A0, HEATER T .

K 4 7T LLE 1,34 DNFARBUS R 9 MR E
PR G B R T SR T B ) B B AR R B MK IR
J2  BAR R (XD> B i & (X)) > RS AR
(X4)>FL L W% (X3)>F Mo H (X6 >R FR 4
(X5)> Kk (X2)>Fk i (X1 > B B i B (XY8) . B4
PR OO Bk T RS T B R 0 B R R, N
1.191 0, H i ik JESE 4% S4B SR 6 oty
ST 5 6T BRR T SR 7 AR A ) [ 4
e, B AR A %) T 5 T /I T ) 4% 5 T (I 2 18 48
A AMN-3.234 D AR R E S Btk TR E
BEIEMK, ZRARE . BRTFREX AR T R
Jo PR B AR AT Bk R A, R E Bl R
N 0.924 0, Hod i i Ak RIS SRR B A R
B SR B A TR A P (E S B A
KT RN, B ik e 5T B B AH ¢ RN
0.397, 35 3| 7R F K. AL, 55T & A2 52 e
BT RAREN - DEEMR. H2E 0 R TR
5 RN E U R G=—0.728%%) , LR
T Joi 230 e B PR SR 00 B T SR S o Y ) 45

. 65 .



TGS BT toOE R K 38 %
*4 PRMETERZHENRSEERTRERENBESR
Table 4 Path analysis of main agronomic traits and total mass of dry fruit per plant of pod pepper
PR HEEER R )48 4% 7 4 Coefficient of indirect path
Trait Coefficient of direct path  x1 X2 X3 X5 X6 X7 X8 X9
X1 0.057 0 0.030 5 -0.0134  -0.0935 0.013 4 0.011 8 0.508 6 -0.000 3 -0.063 8
X2 0.060 0 0.029 0 0.0241 -0.0725 0.021 8 0.026 3 04311 -0.000 1 -0.077 6
X3 0.2130 -0.003 6 0.006 8 0.077 6 0.044 0 0.021 8 -0.5109 0.001 0 0.571 0
X4 0.296 0 -0.018 0 -0.014 7 0.055 8 -0.043 8 -0.033 2 -0.927 8 0.001 6 0.738 3
X5 0.073 0 0.010 5 0.0179 0.1284  -0.1776 0.039 6 0.309 7 -0.000 4 -0.126 6
X6 0.109 0 0.006 2 0.014 5 0.0426  -0.090 3 0.026 5 0.387 1 -0.000 4 -0.0915
X7 1.191 0 0.024 3 0.0217 -0.0914 -0.2306 0.0190 0.035 4 -0.001 6 -0.672 7
X8 0.002 0 -0.008 0 -0.004 3 0.1103 0.231 8 -0.014 7 -0.022 8 -0.929 0 0.8279
X9 0.924 0 -0.003 9 -0.0050 0.1316 0.236 5 -0.0100 -0.010 8 -0.867 0 0.001 8
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B 5 A, % 10 N MR AT 3 Boar
M, FEFHREE KT 1380 3 AR, TR
23N 39.979%.26.783%+13.439% , R it TT kR ik
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Table 5 Principal component analysis of main agronomic
traits of pod pepper

PR I&ﬁl I&ﬁz I@ﬁ3
Trait Principal Principal Principal
component 1 component 2 component 3
X1 -0.200 6 0.280 5 0.5012
X2 -0.177 5 0.3544 0.3252
X3 02181 0.446 1 -0.400 2
X4 0.462 1 -0.026 3 0.2217
X5 -0.1910 03776 -0.5201
X6 -0.1750 0.303 7 -0.2113
X7 -0.460 1 0.0556 0.164 8
X8 0.445 6 0.176 6 0.098 3
X9 04351 0.264 0 0.100 1
X10 -0.0170 0.507 2 0.268 3
FFE{E Eigenvalue 3.998 2.678 1.344
TR 39.979 26.783 13.439
Contribution rate/%
it TTakEE 39.979 66.762 80.201
Cumulative

contribution rate/%
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