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Comprehensive Evaluation of Newly Bred Peanut Varieties in the Northern

Part of the Country Based on Principal Component Analysis

YANG Yihong, LIU Congcong,ZHANG Yingying, CHEN Cuixia
(Puyang Academy of Agriculture and Forestry Sciences, Puyang 457000, China )

Abstract: In order to explore the characteristics of the new peanut varieties in the northern part of the country, and
promote the efficient utilization and promotion of superior new peanut varieties, in this study, taking 16 test varieties in the
2020 and 2021 multi-point trial of new peanut varieties in the northern part of the country as the materials, diversity analysis,
correlation analysis, principal component analysis, and cluster analysis were used to comprehensively analyze the agronomic
traits, yields and quality traits of the 16 varieties in 18 trial planting sites. The results showed that the Shannon diversity index
of the test varieties were all greater than 1, and the two years of coefficients of variation ranged from 2.34% to 54.74%. Cluster
analysis found that at the Euclidean distance of 9.6, the test varieties could be clustered into four major groups, with each group
having its own emphasis, the groups I, Il , [l , and IVincluded 9, 1, 5 and 1 varieties, respectively, the main characteristics
were larger pod kernels with high fullness, taller plants, high yielding and high oleic acid, and shorter plants with high yield
respectively, indicating that under the current breeding objectives of high yield, high quality and moderate plant size, the
varieties in group [l had high development and utilization value, and the varieties in group IV had higher potential for

improvement. Through principal component analysis, 17 traits were simplified into five principal components with a cumulative
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contribution rate of 90.01% , reflecting most of the information of the main traits of the test varieties. According to the results of

principal component extraction, the comprehensive evaluation of the test varieties showed that Kainong 113, Jihua 311, Puhua

75, and Puhua 73 had excellent comprehensive traits and fit the current breeding objectives. In conclusion, Kainong 113, Jihua

311, Puhua 75 and Puhua 73 were suitable for popularization of planting in the northern region of China, and could be used as

parents in the selection of new varieties in preference to other varieties.

Keywords:peanut; genetic diversity; cluster analysis; principal component analysis; northern part
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Tab.1 Test peanut varieties
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Tab.2 Variation analysis of main traits of the new peanut varieties in northern part of the country

P/

MRS R

-7

= . s+ / "
B =N e =N A~ 2 /0 rﬁ‘/ A
29 1 9@%?—"%/ HLF‘% i T/ % (g/100 @) Y Y om om BT BUEUA
(kg/hm*)  (kg/hm®) Crude fat . S . . . Total branch-
Parameter Year . . . Protein con-  Oleic acid Linoleic Height of ~ Branch
Pod yield Seed yield  content . . number
tent content  acid content main stem  length
/M 2020 4323.90 3015.60  49.82 22.40 40.70 2.80 32.78 36.50 6.00
Minimum value 501 404350  2866.35  44.18 17.00 39.30 2.61 40.96 44.66 7.00
e KA 2020 5263.80 3658.65  53.54 25.00 79.80 38.00 56.88 60.11 10.00
Maximum value o051 599185  3637.80  50.10 26.20 80.60 39.50 57.37 61.74 10.00
-4l 2020  4771.31  3377.39  51.39 23.66 57.11 22.76 42.53 46.39 7.94
Mean value 2021 4733.81 3256.95  47.79 22.07 56.69 23.50 49.21 53.50 8.44
bR 2020 303.01 202.70 0.99 0.72 13.63 11.93 5.89 6.07 1.00
Standard deviation 5 300.32 199.82 1.68 3.07 15.28 13.41 5.12 5.55 0.70
WREK/Y 2020 6.35 6.00 1.93 3.06 23.86 52.40 13.84 13.08 12.57
Cv 2021 6.34 6.14 351 13.89 26.96 57.08 1040 10.37 8.35
H 1.75 1.91 1.84 1.93 1.84 1.84 1.98 1.96 1.72
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Tab.2(Continued) Variation analysis of main traits of the new peanut varieties in northern part of the country

Parameter Year branches ~ Number of full Pod number One hunfired One hundfed pods per kilo- seeds per ki~ Shelling
with pods  pods per plant  per plant pod weight kemel weight gram logram percentage

ME 2020 6.00 11.00 15.00 204.88 83.32 484.00 1115.00 66.44
Minimum value ) 6.00 9.00 14.00 193.45 71.92 515.00 1138.00 64.88
SN 2020 8.00 15.00 20.00 266.36 108.40 633.00 1495.00 73.18
Maximum value 55 8.00 15.00 19.00 259.00 99.25 659.00 1534.00 70.95
T {E 2020 7.11 12.78 16.78 231.79 93.47 557.00 1306.72 70.82
Mean value 2021 7.11 11.94 16.06 224.05 84.27 592.22 1370.28 68.83
i 22 2020 0.68 1.35 1.44 18.08 7.48 45.83 119.07 1.69
Standard deviation 55 0.47 1.63 1.55 20.85 7.70 45.66 117.45 1.58
ASRER/ Y 2020 9.51 10.59 8.57 7.80 8.00 8.23 9.11 2.38
cv 2021 6.63 13.61 9.67 9.31 9.14 7.71 8.57 2.29
H' 1.35 1.84 1.79 1.84 1.72 1.65 151 1.72
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Fig.1 Cluster analysis of test varieties based on 17 main trait data
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Tab.3 Average value of main traits of the test peanut varieties groups

. e Iy . . PN BRI N .
S SRR/ A SR/ R/ A/ EARE R/ MRS/ % Aiﬁ/ﬁ; FZEE/em MEK/cm
i Number of (kg/hm?) (kg/hm?) Crude fat (g/100 g) Oleic acid et Height of Branch
Group o . . . . Linoleic acid .
varieties Pod yield Seed yield content Protein content content content main stem length
1 9 4648.31 3261.24 49.25 22.54 48.63 30.48 46.79 50.69
I 1 4 283.70 2940.98 47.00 25.60 60.00 20.50 57.13 60.93
Il 5 5000.67 3480.20 49.97 23.18 77.52 5.04 41.12 45.19
v 1 5145.60 3606.00 51.67 21.55 46.95 31.55 39.11 42.85
ot K/ gk . o T YN R A ‘
e HrREE A TR g REBE e e W R TREBE
By e Number of HRH/A Number of ~ Number of .
N Total branch Number of full One hundred  One hundred . . Shelling
Group numt branches s lant Pod number dweicht  kernel weight pods per kilo- seeds per ki~ etz
umber with pods pods per pla per plant pod weig! ernel weig gram logram percentage
1 8.26 7.17 11.54 15.61 239.08 93.66 549.11 1261.94 70.21
I 8.00 7.00 10.50 14.50 235.02 89.61 560.00 1319.50 68.65
Il 7.90 6.90 13.90 17.70 210.28 81.18 618.10 1465.70 69.64
1\l 10.00 8.00 14.00 18.00 214.05 83.85 603.50 1422.50 70.08
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X1
X2
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X4
X5
X6
X7
X8
X9
X10
X11
X12
X13
X14
X15
X16
X17

10 08 06 04 02 0 02 0.4 0.6 08 1.0
il 43 5 TR AE 0.05 /K P B 35 AH G A 0.01 K B AR 35 AH 56 . X1.X2.X3.X4.X5.X6.X7.X8.X9.X10.X11.X12.X13.
X14.X15.X16.X17 53 ) 7~ 36 R =i N~ 8 & E EAR &8 RS & PR & & F 2w K BSR4 R
R NCR Y RIIE R Y ISR AR I ONTE T T NS 05 N RV N BT N
* and ** indicated that there was significant correlation at the 0.05 level and extremely significant correlation at the 0.01 level, re-
spectively. X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13, X14, X15, X16, and X17 indicated pod yield, seed
yield, crude fat content, protein content, oleic acid content, linoleic acid content, height of main stem, branch length, total branch
number, number of branches with pods, number of full pods per plant, pod number per plant, one hundred pod weight, one hun-

dred kernel weight, number of pods per kilogram, number of seeds per kilogram, shelling percentage, respectively

B2 ZilafEMEKEmEXEs R

Fig.2 Correlation analysis of traits of the test peanut varieties
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Tab.4 Principal component analysis of main traits in the test peanut varieties

i H EXN W1EMS B2 FMS H3EMS 4TRSS B 5EMS

Item Trait PCl1 PC2 PC3 PC4 PC5
FRAE 7] YR Pod yield 0.678 0.393 0.330 -0.298 0.411
Eigenvector KA Seed yield 0.718 0.511 0.004 -0.212 0.360
Pl Crude fat content 0.612 0.197 -0.145 0.342 0.170
FEMFE A Protein content -0.042 -0.674 0.465 -0.025 -0.153
WA f i Oleic acid content 0.742 -0.389 0.208 -0.358 -0.247
TIHAR & & Linoleic acid content -0.749 0.394 -0.209 0.356 0.245
FZE®  Height of main stem -0.650 -0.528 0.118 0.224 0.429
A4 Branch length -0.585 -0.563 0.140 0.313 0.410
K% Total branch number -0.037 0.532 0.494 0.605 -0.175
45 SRBE Number of branches with pods -0.174 0.451 0.722 0.376 -0.261
HRREIREEC  Number of full pods per plant 0.926 0.177 0.084 -0.022 0.131
PRk EZE RS Pod number per plant 0.874 0.187 0.066 0.080 0.099

HRBRE  One hundred pod weight -0.826 0.341 0.167 -0.382 -0.01
T/ B  One hundred kernel weight -0.844 0.384 -0.041 -0.311 -0.038
T % Number of pods per kilogram 0.824 -0.268 -0.314 0.314 -0.104
F5ef % Number of seeds per kilogram 0.888 -0.304 0.104 0.237 0.025
Hk % Shelling percentage -0.010 0.234 -0.832 0.252 -0.211
FRAEME  Eigenvalue 7.745 2.845 2.075 1.630 1.007
LR Y 45.560 16.735 12.203 9.589 5.922

Variance percentage
Zit stk R/ % 45.560 62.294 74.498 84.087 90.009
Accumulative contribution rate

WEZHE % 50.617 18.593 13.558 10.653 6.579

Weight coefficient

A5 A4S 32 18020 0 I 9 O 2 BT K 3RO AU 115

i DA,
D=0.506 XF,+0.186XF,+0.136 X F,+
0.107 X F,+0.066 X F. (6)
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Tab.5 The principal components and comprehensive

values of the test peanut varieties

s HERE
Variety E F Es s Es Ranking

WEH335(CK) -0.90 -0.88 -0.20 1.08 1.49 -0.43 8
Huayu 33

WHHE 9315 -0.21 -1.19 -1.37 245 0.09 -0.24 7
Huayu 9315

WF 9513 -1.27 -0.59 0.87 -0.31 0.66 -0.62 9
Huayu 9513

WH 9514 -2.83 2.86 -0.38 -0.08 0.82 -0.91 13
Huayu 9514

LH 954 -3.19 0.70 -0.06 -0.18 -1.76 -1.63 15
Huayu 954

1EH 959 -1.77 0.00 0.61 1.56 -1.45 -0.74 10
Huayu 959

WH 9810 -3.44 -3.74 0.96 0.33 -0.22 -2.28 16

Huayu 9810

FLAE 311 4.15 0.94 -0.21 -0.54 -0.32 2.17 2
Jihua 311

215 3.10 -1.70 -2.01 -0.32 0.76 0.99 6
Jinonghua 21

FF4¢ 113 2.64 3.22 0.89 214 0.33 231 1
Kainong 113

WA 735 229 -0.20 3.58 -0.69 -0.86 148 4
Puhua 73

W 755 3.98 -1.03 0.74 -0.15 0.70 1.95 3
Puhua 75

i Kk1E  -1.14 0.78 -2.31 -0.14 -0.72 -0.81 11
Shanhuada 1

K25 3.45 -0.59 -1.51 -1.55 -1.28 1.18
Shanhuada 2

wl

et s -3.01 1.09 -0.54 -2.13 0.25 -1.61 14
Yannonghua 8

MAeE oS  -1.86 0.33 0.93 -1.47 1.51 -0.81 11
Yannonghua 9

3 &bt
18 % 20 B 1 15 00 AR AR S AN T ) AR AR S

R B Z AR R 2R AR
Wyt A% D R AY R AR RN SR T S 4R R RS R
PRI JCHED AR S R BORN 81 2 FE 18 U T
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