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Abstract: Coordinating with the Third National Survey and Collection Action on Crop Germplasm Resources, we collected 110
peanut landraces in Guangdong province, P.R. China. Fourteen phenotypic traits in the collection were recorded, followed by diversity
analysis, correlation analysis, principal component analysis and cluster analysis. The results showed that the coefficient of variation at
14 phenotypic traits ranged from 5.18% (crude fat content) to 37.34% (pod number per plant). By correlation analysis, the pod number
per plant was significantly negatively correlated with main stem height, and extremely significantly positively correlated with branch
number. Fourteen phenotypic traits were classified into six principal components by principal component analysis, with a cumulative
contribution rate of 71.074%, which can represent a large proportion of the phenotypic variation. 110 peanut landraces were divided
into four groups by cluster analysis when applying the euclidean distance of 15, which had the characteristics of high crude fat, high
linoleic acid, high yield, high resistance to rust and leaf spot respectively. This study provides a reference for the utilization of newly
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collected peanut germplasm resources.
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Table 1 Summary of 110 peanut landraces in Guangdong province
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Fig.1 Geographical distribution of peanut landraces in Guangdong province
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No. Collection number Name Source No. Collection number Name Source

1 2017442633 ARHAEE WG =T 56 2018441552 LI AEE THIZE T PH B
2 2017442677 ARHAEE WG =T 57 2018441611 HARAEE THIZE T PH B
3 2017442696 i MEninSEN 58 2018442370 AKiteA AT E T
4 2017442703 i MEninSEN 59 2018442407 A A KA EINT
5 2017442714 A HhAEAE MEninSEN 60 2018442463 AKiteA AT E T
6 2017442738 A HhAE AL R ik 61 2018442502 A teAd AT E T
7 2017442760 LA WG 62 2018442541 ANKIAEAE BEAEENERIH
8 P440825030 Wit YL TR 2 63 2018442570 AHAEE BEAEENERIH
9 P440882057 M 25 YL T N 64 2018442583 AHAEA: BEAEENERIH
10 P441225011 A M 5 PR B 65 2018442622 Ak AT E BT
1 P441303001 HENHAE A T B X 66 2018443033 LR AL TR T S T
12 P441521001 A HhAE AL WRHEEE 67 2018443034 AL TR G T A T
13 P441625023 U AEE TR RIS 68 2018443040 A AEA T T S T
14 P441723019 i F BHL T BH 2R 69 2018443157 LR AL T T S T
15 P441781031 A FHYL T R 1T 70 2018441163 AHAEA: P T 22X
16 P440785008 A AR LT B SF 71 2018441255 ANFHAEA: TR
17 P440785039 A AR LI B SF 2 2018441267 AHAEE TR
18 P440785053 A AR LI B SF 73 2018441324 AHAEE TR
19 P440721011 A HAEAE YLITHVLHEX 74 2018441396 SRz TN TR B
20 P440883024 2L BT =) 75 2018441398 Aizas TN TR B
21 P440804022 S BT AT Sk X 76 2018441629 S ViR WA TR TR
22 P440804023 ANz BT AT Sk X 77 2018441644 S ViR WA TR TR
23 P440281005 ARG MR & T 78 2018441670 AL PP TR P £
24 P440281009 ZLARAEE MR & T 79 2018441685 AL PP TR P £
25 2016442181 EIDER(:] LT & 80 2018441759 LI AEE PP TR P £
26 2016441558 FHMAEE 1= YL TRRE 81 2018441769 LI AEE PP TR P £
27 2016442010 LA BT AL 82 2018441798 AL FH TR
28 2017441339 LA BHL T BH A 83 2018442226 AL 5 PH 7 T i
29 2017441347 R AEL BHL T BH A 84 2018442265 AL 5 BH 7 T i
30 2017441385 SR BHL T B A 85 2018442295 AL 5 PH 7 7 i




31 2017441394 i fafeE FRYL 7 BH AR T 86 2018442314 AIHAEE BB e il

32 2017442151 A ARE Mg T RIS B 87 2018442359 AHiiE AT T
33 2017442173 A ARE Mg T RIS B 88 2018442363 AHiie AT T
34 2017442191 A ARE Mg T RIS B 89 2018442021 AHiiE EETA R B
35 2017441115 SPi lizZlDipNii R 90 2018442072 ARHAEA PSR ea R
36 2017441116 AN lizZlDipNiiE = 91 2018442077 ARHAEA PSR ea R
37 2017441150 Bt HEM T IR 92 2018442154 ARHAEA PSR K ra R
38 2017441186 AHIEA M T I B 93 2018442156 AN Z e FMAMEE
39 2017441190 AN FiAa0 Mg T A B 94 2018442694 b ras EENYEN
40 2017441197 S MM T A B 95 2018442695 AR FEHTEN
41 2017441243 A ARE M T A B 96 2018442702 AR VR T
42 2017441246 A HAEE MM T A B 97 2018442709 AHFEA: FEHTEN
43 2017441286 ARHAEAE MM T A3 L 98 2018442722 M EZETEEN
44 2017441311 KAEE MM T K3 L 99 2018442728 AT EZET P EN
45 2017441586 A HhAEAE TR T AR 100 2018442769 ARHAEA =R EN
46 2017441604 A e TR T AR E 101 2018442828 A HAEAE PEAIE ]
47 2017441635 AHAELE ALY T ZR R 102 2018442854 ZLARAEE mFH B EN
48 2017441673 I AT 4% VB B 103 2018442855 AR FEWTEN
49 2017441729 A HhARE ATYE T AR 104 P445222023 BRI HRPH iR P A
50 2017441753 HHE AT 4 105 2017443150 A b SN A B
51 2018441440 A AR TS TITRH 1L 106 2017443157 A HAEAE AR
52 2018441442 A AR TS TITRH 1L 107 2017443198 A HAEAE AR
53 2018441498 A AR TS TITRH 1L 108 2017443226 A HAEAE AR
54 2018441507 A AR TS TITRH 1L 109 2017443327 A HAEAE AR
55 2018441527 A HhARE VR 328 17 PH Ll B 110 2017443347 At E Ly iy ANE="
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Table 2 Analysis of phenotypic diversity of newly collected resources in Guangdong province

PEIR R/ME RKMHE BE PRz A5 RH (%)
Trait Min. Max. Mean SD CV
F =& (em) Main stem height 23.00 90.00 51.00 12.13 23.79
S4B Branch number 3.00 12.00 6.98 1.77 25.44
B (cm) Length of the 1st lateral branch 39.00 90.00 60.47 11.26 18.63
5540 Rust ratings 2.00 6.00 4.18 1.24 29.54
HBE 452 Leaf spot ratings 2.00 7.00 4,25 1.28 30.11
Pk JEEL Pod number per plant 6.00 43.00 19.93 7.44 37.34
IR %L Seed number per pod 2.00 3.00 2.06 0.25 11.88
HARE (g) 100-pod weight 76.80 204.00 159.76 25.76 16.13
HAZHE (g) 100-seed weight 33.39 97.55 65.02 16.52 2541
HA=#% (%) Kernel percent 50.00 78.00 67.66 6.80 10.05
FHMEWT (%) Crude fat 37.69 52.04 47.20 245 5.18
FE A (%) Crude protein 17.00 28.00 24.47 2.46 10.07
WM (%) Oleic acid 34.00 55.00 42.77 4.79 11.19
WEiHE (%) Linoleic acid 31.00 48.00 4121 3.22 7.81
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* * "
Main stem height .—0‘16. 0.19 | 011 ' -021 016 | 007 | 0.1 ' —021 —0.06|-0.13| 0.11  -0.1

®%
Branch number —0‘16.—{}‘05 015 | 016 (048 -0.02 003 |-009 —0.12 0.12 -0.17| 0.06 —-0.13 08

#
Length of the 1st lateral branch .—{}{}5. 023 014 003 011 -001 003 -014 -01  —01 002 002
0.6
# *
Rust ratings | 0.19 | 0.15 | 023 .. 0.01 | -0.16 003 005 -0.16 006 -0.02 -0.06 0.02

% - 0.4
Leaf spot ratings = 0.11 | 0.16 @ 0.14 .. 009 —0.14 004 012 -0.14 022 -0.05 -0.09 0.04

ok
Pod number per plant = ~0.21 048 003 | 001  0.09 .*0‘05 001  -0.04 -0.04 -0.11 004  -0.02 0.03 02

Seed number perpod = 0.16 | —0.02| 0.11  -0.16 -0.14 *0,05.*0‘97 007 ' —0.02 —0.07 001 | 0.06 -0.02

o0
100-pod weight = 0.07 | 0.03  —0.01 0.03 | 0.04 0.01 *0‘07.*0,06 0.02  —0.06 —-0.07 005  -0.01
100-seed weight | 0.1 | -0.09| 0.03  0.05  0.12 -0.04| 0.07 *0‘()6.*0.15 —0.12 0.1 | 0.03 | -0.07 r 02
¥
Kemnel percent | —0.21 | —0.12 | -0.14 ' -0.16 | -0.14 | -0.04 —0.02| 002 | -0.15 -0.02 -01 | 0.04 -0.05
- 04

*% *¥

=044 -027 006

*
Crude fat  —0.06| 012 @ -0.1 | 006 022 -0.11|-0.07 -0.06 -0.12 -0.02

#% ®

Crude protein | —0.13 -0.17  -0.1  -0.02 -0.05 0.04 | 001 -007 -01 -0.1 —0,44.—0,15 0.32
®k

Oleicacid | 0.11 | 0.06 | 0.02 0.06 —0.09 -002 0.06 005 003 004  -027 -0.15

#k
Linoleic acid 0.1 | 013 002 002 004  0.03 | 002 -001 -007 -0.05 006 032
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*RIRAE 0.05 KF EAHRME R, **FRIRAE 0.01 /KF ARSI 2%
* indicates significant correlation at 0.05 level, ** indicates significant correlation at 0.01 level
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Fig.2 Correlation analysis of phenotypic characters of newly collected resources in Guangdong province
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0.027X41-0.25X4,+ 0.361X 13- 0.378X 14 D)
F,=0.176X;+ 0.026X; + 0.242X3+ 0.361X,+ 0.370X5- 0.037Xs- 0.098X;-0.014Xg+ 0.024X4- 0.226X19 +
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F3 =-0.314X; + 0.529X; - 0.239X3 + 0.212X, + 0.304X5 + 0.357X, - 0.242X7 + 0.057Xg -0.069X, - 0.003 X1
+ 0.304X3; - 0.294X;, + 0.101X;3 - 0.207X34 (3

Fq = -0.044X; + 0.264X; + 0.077X; + 0.09X4 + 0.012X5 + 0.484Xs + 0.041X; + 0.019Xg + 0.052X, -
0.247X40 - 0.591X3; + 0.501X;, + 0.121X33 + 0.02X 14 (4
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0.184X4; - 0.256X32 - 0.163X33 + 0.13X14 (5)

Fe = 0.154X; + 0.009X; + 0.228X3 + 0.047X, - 0.087X5 + 0.069X¢ - 0.247X7 + 0.55Xg -0.646Xg + 0.343X -
0.091X;; + 0.023X3, + 0.01X;3 + 0.055X14 (6)

F =0.22F; + 0.21F, + 0.19F;3 + 0.15F, + 0.12F5 + 0.11F¢ P
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Table 3  Principal component analysis of phenotypic of newly collected resources in Guangdong province

PR = 4> Principal components

Trait 1 2 3 4 5 6
=25 Main stem height 0.763 0.254 -0.426 -0.053 0.172 0.164
S543F %L Branch number 0.063 0.037 0.718 0.321 0.380 0.010
k& Length of the 1st lateral branch 0.682 0.350 -0.325 0.093 0.299 0.243
59 %44 Rust ratings 0.395 0.522 0.288 0.109 -0.379 0.050
PS54 Leaf spot ratings 0.316 0.535 0.413 0.014 -0.327 -0.093
k32 4L Pod number per plant -0.102 0.053 0.484 0.588 0.382 0.073
43R4 Seed number per pod 0.125 -0.141 -0.328 0.050 0.546 -0.263
T %5 100-pod weight 0.090 -0.020 0.078 0.023 -0.180 0.585
45 100-seed weight 0.242 0.035 -0.094 0.063 -0.197 -0.687
{22 Kernel percent -0.259 -0.327 -0.004 -0.300 -0.028 0.365
HLART Crude fat -0.040 0.282 0.413 -0.717 0.202 -0.097
F1# 9 Crude protein -0.371 0.128 -0.399 0.608 -0.281 0.025
iR Oleic acid 0.537 -0.766 0.137 0.147 -0.179 0.011
L3R Linoleic acid 0.561 0.729 -0.281 0.024 0.142 0.059
HHIE{H Eigenvalue 2.209 2.091 1.841 1.475 1.201 1.133
TiRkE (%) Contribution rate 15.777 14.937 13.152 10.534 8.582 8.092
it oIk ®E (%) Cumulative contribution rate 15.777 30.713 43.866 54.400 62.982 71.074
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Fig.3 Cluster map of 110 peanut landraces in Guangdong province
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Table 4 Phenotypic characters of four groups of newly collected resources in Guangdong province

PR ZH Group

Trait I il il v

I 257 Main stem height 45.00+7.91 55.71+12.03 54,.37+13.02 58.17+17.21
143 B4 Branch number 6.87+1.53 6.61+1.81 7.60+2.04 6.50+1.52
H—lk & Length of the 1st lateral branch 56.28+9.73 64.50+11.61 62.03+10.83 66.00+14.24
I Rust ratings 3.74+1.18 5.21+0.88 4.07+1.05 333+1.21
5254 Leaf spot ratings 3.89+1.16 5.29+1.01 410+1.12 3.00+1.26
bk F 4L Pod number per plant 19.91+7.58 18.25+5.29 21.73+8.73 18.83+7.70
HEJERIEL Seed number per pod 2.0040.00 2.0040.00 2.03+0.18 3.00+0.00

H A4 H 100-pod weight 164.90+22.05 150.38+33.71 162.15+20.62 152.25+25.56



1~ 100-seed weight
Hi4=% Kernel percent
FLAR I Crude fat

$12 H Crude protein
R Oleic acid

iR Linoleic acid

57.04+14.48
68.43+5.74
47.63+1.72
25.20+1.74
41.36+3.41
42.07+2.20

70.73+£17.30
65.43+8.14
47.35+1.94
24911210
39.73+£2.70
43.23+2.06

71.38+14.69
68.22+7.04
46.70+£3.48
22.65+2.94
47.75+4.23
37.871£2.94

67.80+13.28
69.35+5.27
45.71+2.70
25.87+1.63
42.89+5.71
41.88+3.48
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Table 5 Some excellent peanut landraces in Guangdong province

5 w5 EEE Jo¥in s Mk RS B S 2% FRRIEREL BEIERLEL HRE  HLH WX HIEW HEA TR Q1A% i7d
Category No.  MSH BN LLB RR LSR PNPP SNPP PW SwW KP CF cp OA LA
PR 7 a1 10 57 4 3 40 2 13600 5265 7431 5031 2513 4101 4083
High pod number per plant 65 35 7 78 3 3 36 2 166.00 575 74,30 44.98 2194 4162 4220
67 38 10 48 4 5 43 2 12000 5638 7363  47.84 2495 4844 3692
70 56 10 70 5 5 39 2 15346 7615 6591 4732 2270 5365  32.89
72 36 7 50 3 3 36 2 15560 8292 7001 3769 2702 4661 4169
EERE. SECE 20 46 9 63 4 5 30 3 17040 9375 6285 4876 2563 3875 4563
High 100-pod, seed weight 46 50 7 57 3 3 13 2 20400  86.46 69.00 48.54 2017 4279 40.60
59 60 6 66 6 7 11 2 18000 8941  67.00 4619 2259 3725 4425
98 55 5 58 2 4 23 2 16720 9426  67.60 4692 2030 4229 4126
110 47 8 50 5 6 17 2 19320 9020 7231 4809 2332 3965 4286
B . RO 71 47 7 47 2 2 20 3 16710 5723 7070 4404 2566 4111 4269
High resistance to rust and leaf spot 101 46 6 54 2 2 18 2 166.80  58.60 69.78 44.30 2648 3836  44.10

MSH: Main stem height; BN: Branch number; LLB: Length of the 1st lateral branch; RR: Rust ratings; LSR: Leaf spot ratings; PNPP: Pod number per plant; SNPP: Seed number per pod; PW: 100-pod weight; SW: 100-seed weight; KP: Kernel
percent; CF: Crude fat; CP: Crude protein; OA: Oleic acid; LA: Linoleic acid
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