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Principal Component Analysis and Comprehensive

Evaluation on Quality Traits of Peanut Parents
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Abstract ; Comprehensive evaluation on peanut main quality traits can provide the basis for peanut quality breed-

ing and production. Principal component and cluster on peanut quality traits were analyzed by using DPSS software.

The results showed that the 10 traits were consolidated into 4 principal components which accounted for 80. 73% of to-

tal variation. 51 peanut varieties were divided into 6 categories through cluster analysis,and there was a wide genetic

distance and quality between each categories. It is an effective way to comprehensively evaluate the peanut quality by

principal component analysis and cluster analysis,which not only could avoid the bias and the instability of single fac-

tor analysis,but also explore a practical distinction way for the peanut quality analysis and the quality breeding.
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Table 1 The peanut varieties, origins

AR R R AR AR, A EEE T
Xt A2 i B 43 A VR 07 4k B BT 5 A DR EE R VR A
i 72 T o4 J7 ¥k R B Y (B, 4R HH 2B AR R B AT D
o Jo % R R PR OB S 05 ko

1 #BRETE

1.1 XBHE

PR EA B IE 51 4y, T ERA T KR
FTREA R RE T EAR, LB . AR R E
n#E1,

w2 SFh B 3 G &b B TR 3k R 4 B S AR %k 5 b
Code Variety Origin Code Variety Origin Code Variety Origin
1 RiEE lIiE 18 BE1S bl ] 35 HWERF I
2 w15 g 19 W3S 8§ 36 RSN EE k]
3 L AR g3 20 Bik1S L] 37 B I
4 HENE R 21 BiE145 H 38 i ¥ it
5 w145 iR 22 BE155 Lk ] 39 RE®EE 1 i
6 wE 17 [iTE:S 23 4 9102 o] 40 VoS A L2l ]
7 *H 21 iR 24 WRHE 1 ot 41 RKIES k|
3 EH 29 [ITE 25 WmEES L | 42 K12 A
9 EH68 ITE S 26 BRI Lo | 43 R 13 L]
10 B8 S [ITE° 27 M 68 -4 ‘ I, 44 RAIE 15 I Bd
11 & 1016 &R 28 fES S wit 45 K KAE 606 Cf: ]
12 Wikt IR 29 HiE8 5 w4 46 KK 613 k]
13 a0 40 IR 30 hko B it 47 KK 616 Gl
14 RiE4% tog 14 31 X158 I Jif 43 KK 618 bol:]
15 JE94 -1 R 32 RRF18 5 m i 49 RK A 629 |
16 w1 TT 33 3 551 F-1- 4 50 KK 633 bol::]
17 W38 i 34 RIEI0S B 51 KA 221 Gk}

1.2 RBEH5%iTH*E

HERXBEE 2 4,455 F 2008 451 2009 4
FRHE e R R RZER B X . 4351 T B BEHL
EL10 Bk, P FIR G B, YA R REMEER
B, REREBEMEREN &/, Ak
SENGIE SR, N DPSS i it s 34T R4
S S RES RN TR H R SEHERIER W
(LY

2 ERE5SMH

2.1 EERRUERHEREBXESH
XF 51 4B T3 A 5 A & BT R B W e 4
REW  AFALKMHERFEHERANERREESR

WA, UMEHKHERERB K, N 32.67%;E
HESEBE.EER. T LtRBKRZ, 45N
21.69% .15.72% \15.81% ; Wik Ee .0 # M8
B HEEBRERAKR, 250 13.11% .12.62% .
12.45% J11.21% ; L # R AEHARAOERER
BN, 58k 8.308% ,7.032% , i8Rk EE A&
mAREERFERKER , ZFHEE), #E
TRET, EFEBNKXK, EIEFHRERREL
mEEREATH,

MR RBUERE (R 2) WA, 52 BEBEE
FHRRHERE, KPhm®R S W iR R A A R
WHEAEBRENOMEX, EEMRSEBIRBZ RIFEE
BEMEHEX, &R RERRBBENFER LTS, H
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Table 2 Correlation coefficients among the 10 quality traits

BHEAAX SR A R I A NS R

+t® LR
R 123104 SHeptadecanoic BEAR M WE T o/L Arachidic i # B EAK HIR Wy
Trait Palmitic acid Stearic Oleic Linoleic acid Docosanamide Protein 0il
M 1. 000
+tm -0.410 1. 000
315703 0.104 -0.223 1. 000
A -0.383 0.137 -0.177 1. 000
LAY 4 0. 083 0. 088 -0.034 -0.866 1.000
o/L -0.206 0.022 -0.046 0.898 -0.928  1.000
HER 0. 084 -0.184 0.680 -0.194 0.065 -0.148 1. 000
i1 0.218 ~0.240 0.211 -0.121  0.092 -0.167 0.474 1. 000
BaK ~0.149 0.252 -0.227 -0.032 0.176 -0.129  -0.286 -0.121 1. 000
bl ~0.015 -0.018 0.100 -0.136 0.103 -0.128 0.225 0. 094 -0.709  1.000
2.2 HESRHUERMERSOH B4 EREUERHEARE
SHEE 10 AR RNERITH (T3 & Table 4 Contribution of 10 quality traits
HFEFH AN ERPBITTFEARES R E M5+ Component
80.737% , A LAFIX 4 M XM RFHMAE LR 10 T ! 2 3 4
A G R SR I SR M TR A & . B 0.423  0.171 0.401 -0.615
REF—FERTWEERMER T W R LR ~0.263 -0.439 -0.424  0.501
%ﬁﬁ,%—jﬁﬂié}ﬁ@&ﬁﬁﬁﬁﬁﬁ,@ﬁm B M 0.355 0.572 0.221  0.453
30.902% , X JLANER Y R F A0 AS B BR, B,
b4 -0.914 0. 303 0.023 0. 081
AR — ERA R AN RE T, RES
—ERAKAMEEREAR, ERRE Y LIz ) 0.799 -0.527 -0.171  0.083
23.393% ,ﬁ“l“ﬂﬁélﬁﬁ‘]ﬁﬁrﬁ]ﬁ?ﬁ%‘fﬁﬁj{,% 0O/L -0.873 0.425 0.095 -0.030
HNEEART. RESSTERMWRMEY L RER 0.48 0.6 0.131  0.508
£3 HEREERHIRSSH W 8 0. 396 0.392 0. 307 0.153
Table 3  Principal component analysis of quality traits EHR -0.150 -0.717 0.522 0.292
of peanut L8 B 0.288  0.445 -0.776 ~0.139
YIRS E(E
ERS Initialeigenvalues TR, KRR RN 14. 14% , TR H AR b
Component ffi ié-(%) ﬁ’rzﬁﬁlf(%) B REFMERSRPEEFRER.+L
, — = o B R RS PR AN, H TR AN 12. 303% , KT
2 2.339 23.393 54,204 AER SRR T g B B, Bk ks b R
3 1.414 14. 140 68. 435 HF.
4 1.230 12.303 80. 737 2.3 %iigﬁxﬁ#mggﬁm
: S o 08 A4 (EFAR S B KEAE 1 R, THOE 1 40 R
; 0243 s 432 o6, 700 & B E RSB AT 4 A E RS K MRIHERE,
8 0.206 2.056 98. 765 REEI T ERES NS FRLEKAES R
9 0. 068 0.676 99.442 (FS5), e ERBAME—[FNIESL .
10 0.056 0. 558 100. 000
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Table S Principal components value of peanut varieties

g #s—-EBH Y A B=ERH %0 35 ZHERS
Variety Component 1 Component 2 Component 3 Component 4 SyntheticComponent
K 613 2.756/1 2.724/3 0.984/7 0.365/21 2.072/1
KK 606 2.237/4 2.047/5 -0.617/39 1.081/10 1. 506/2
LK 13 2.288/3 0. 835/16 1.491/4 0. 003/26 1.379/3
RAIES 1.752/6 1.436/8 0.632/10 0.741/15 1.310/4
KK 2.399/2 0.965/15 1.214/5 -0.816/38 1.286/5
B 40 1.822/5 1.191/12 0.597/12 0. 890/12 1.283/6
Bt 1. 693/9 1.976/6 0.602/11 -0.358/31 1.271/7
4 K1k 629 1.702/8 1.272/11 -0.487/35 1.855/3 1.217/8
®EE -0.417/35 2.882/2 0.723/9 1.286/6 0.998/9
H 17 -0.583/36 2.102/4 2.565/3 -0.687/33 0.730/10
BiE7TE 1.562/10 -0.286/27 -0.389/30 1.414/4 0. 663/11
BRI 1.395/11 0.497/20 -1.043/46 0.806/13 0.618/12
KA 1S 0.722/22 0.397/22 0. 246/26 1.254/7 0.539/13
KA 618 1. 060/18 0.303/24 -0.461/33 0.789/14 0.533/14
HW11 B 1.321/13 -0.796/34 0.095/19 -0.327/30 0.242/15
RAEE 1.124/16 -0.527/30 0.307/16 -0.835/39 0.204/16
&K 221 -2.251/46 3.292/1 -0.244/25 0.968/11 0.197/17
YRS -0.634/37 1. 140/13 0.459/14 0.075/25 0.179/18
thik 8 B 1.242/14 -0.301/28 0. 149/17 -1.980/50 0.113/19
KA 616 1.177/15 ~0.904/36 -0.682/40 0.219/24 0.102/20
wi 148 1.715/7 ~1.568/46 0.048/20 -0.732/35 0. 099/21
B4 B 0. 080/30 1.283/10 -0.826/43 -1.057/43 0.097/22
B BT 0. 836,20 -1.276/43 0.118/18 0.222/23 0. 005/23
it s B 0. 096/28 -0.207/26 -1.165/48 1.156/9 -0.051/24
898 1.102/17 -1.013/41 -0.500/36 -0.691/34 -0.065/25
BiL18 0.999/19 -1.190/42 -0.454/32 -0.216/28 -0.075/26
KA 633 1.375/12 -1.277/44 -0.782/41 -0.812/37 -0.104/27
BiL15S -0.260/34 0.641/19 ~0.328/28 -1.107/44 ~0.140/28
*o68 0.548/24 -0.707/33 -0.249/27" -0.733/36 -0.150/29
By 1016 0.578/23 -0.393/29 -0.591/37 -1.262/47 ~0.189/30
HH 28 0. 098,27 -0.582/32 -0.422/31 -0.277/29 -0.247/31
HE21 -1.580/42 1.032/14 1.042/6 -0.982/42 -0.272/32
94 -1 -0.825/38 0.722/18 -0.057/22 -1.112/45 -0.286/33
w78 0.747/21 -1.569/47 -0.072/23 -0. 836/40 -0.309/34
% 68 -4 0.158/26 -0.957/39 -1.095/47 0.593/16 -0.318/35
w8 5 -1.485/40 0. 412721 0. 868/8 -0. 197,27 -0.327/36
Wk p 0.461/25 -0.955/38 -1.186/49 -0.507/32 -0.385/37
®ib14 8 -0.224/32 -4.121/51 4. 436/1 0. 546/19 -0.420/38
RKiE108 -0.244/33 -1.684/48 -0.591/38 1.226/8 -0.498/39
] Pt ~1.507/41 0.277/25 -0.827/44 0. 401/20 - 0. 580/40
TR A -1.914/44 0.316/23 ~0.931/45 1.292/5 -0.607/41
Bit3 e -1.818/43 -3.331/50 3.425/2 2.554/1 -0.672/42
e 9102 0. 005/31 ~0.968/40 -1.504/50 ~1.127/46 -0.714/43
8 551 0.083/29 ~1.548/45 -0.366/29 -3.108/51 -0.954/44
XFTE -2.588/47 0. 824/17 -0.476/34 -1.325/49 ~1.037/45
KA 12 -2.119/45 -0.834/35 0.526/13 ~0.938/41 -1.103/46
RHF18 2 -4.716/50 1. 604/7 ~0.154/24 0.579/17 - 1.279/47
BILS R -2.925/48 -0.954/37 -0.032/21 0.550/18 -1.318/48
H1#£98 -3.105/49 -0.541/31 -0.818/42 0.284/22 ~1.445/49
RUAREE -1.021/39 -2.987/49 -3.083/51 2.173/2 —1.465/50
®eE28 ~4.921/51 1.304/9 0. 401/15 ~1.298/48 -1.633/51

RPBIERR :ﬁﬁ}/ $E4 Dates in the iable mean score/order
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Fig.1 Clustering analysis of 51 peanut varieties
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