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Comprehensive Evaluation and Index Screening of Phenotypic Traits
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Abstract: By analyzing the law of variation of phenotypic traits in peanut germplasm resources, this work
attempted to select the optimal evaluation indexes important for constructing a comprehensive evaluation system of
peanut germplasm resources. Seventeen phenotypic traits in 40 peanut germplasm accessions were studied by using
variation coefficient and index of Shannon-Weaver to analyze diversity of phenotypic traits. Cluster analysis, princi-
pal component analysis and stepwise regression analysis were deployed in evaluation of peanut germplasm accessions
and identification of indexes. The result showed that variation coefficients ranged from 4. 15% to 31. 82% ,and traits
vary significantly in oleic acid,linoleic acid and sucrose content,while the traits of shelling percentage, oil content
and protein content are stable;diversity indexes range from 1.39 to 2. 06. In terms of traits, height of main stem,
100-seed weight,and protein content distribute equally ,while the characters of oleic acid,linoleic acid and palmitic

acid distribute unevenly. 40 peanut germplasm resources were divided into 4 groups by cluster analysis. Seventeen
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phenotypic traits were classified into five principal components with principal component analysis ( cumulative con-

tribution rate 80. 41% , reflecting most information of 17 phenotypic traits). The five principal components are

grain oil content factor, grain sugar content factor and high yield factor which could accurately evaluate peanut

germplasm. The comprehensive evaluation of phenotypic traits of peanut germplasm is determined by the value of

F value. The average value is 0. 73 ,KN 176 is the highest,and FH 12 is the lowest. Eight phenotypic traits are

screened by stepwise regression analysis; fresh yield/plant, 100-pod weight, shelling percentage , oil content, pro-

tein content, palmitic acid, oleic acid and sucrose content. Peanut germplasm resources are abundant in genetic

diversity. Thus, this work provided references in evaluation of peanut germplasm accessions via applying 8 pheno-

typic traits as evaluation indexes.
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Table 1 The number and name of 40 peanut genotypes

used in the study

B MERAK R || M

No. Variety name  Origin || No.

MRAK  REM

Variety name Origin

1 wE28 %5 ILE |21 B 20 5 1L
2 WS 5 maL || 22 wR1Y DN
3 w165 I | 23 WAL 8 = T
4 %1€ 9719 || 24 WAe 14 5 DN
5 ViR A& || 25 HHE 305 7R
6 BiL22%5 W | 26 e 3 5 ke
7 w175 I |27 HEAE 8 =5 IIZR
8 Lk 9847 R || 28 e 2 5 IR
9 M 1016 IR |29 9k 45 IR
10 w135 I | 30 A 28 5 O]
11 BiE125 iIF | 31 H4¥ 9805 g
12 HE33 S IR || 32 JF4 176 O]
13 HE17 5 7R || 33 1HF 961 7R

14 AR S Wik || 34
15 w25 wdk || 35

#1355 OS]4
“ib14 5 14

16 w155 I || 36 HH21 % 7R

17 w18 = o || 37 #1055 T

18 it 8 & it || 38 it 6 5 ial

19 w195 LI | 39 ] 4% 6 5 biyz:

20 M 68-4 LR || 40 #4k 9331 O]
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Table 2 Phenotypic variations of 17 traits in 40 peanut germplasm accessions

PR FRME IR/ ME FHME bRt 5 R R ZRETER L
Traits Max. Min. Mean SD (%)Cv H
F 2% (em) Height of main stem 87.50 49. 00 67.75 9.13 13. 47 2.06
5 —MIA% K (em) Length of first branches 96.25 62.75 79.92 9.47 11.85 1.97
S BK Total branching number 12. 00 4.75 8.19 1.42 17.29 1.92
£5 5B Number of branches with pods 9.50 4.25 6.97 112 16. 02 1.87
PARREE ST () Fresh yield/plant 57.76 26.30 43.67 7.29 16.70 1.96
HRRA TR (g) Pod yield/plant 29. 65 14.79 21.74 3.56 16. 38 1.97
HHRE(g) 100-pod weight 261. 02 134.00 205. 89 32.04 15.63 1.91
T 1= (g)100-seed weight 107. 20 51.40 83.59 13.85 17.70 2.02
H{~# (% ) Shelling percentage 77.50 65.12 71.04 2.95 4.15 1.99
HLBEWG (% ) Oil content 57.79 43.85 52.43 2.89 5.51 2.00
FEHFEH (% ) Protein content 28.38 20.93 24.72 2.05 8.28 2.01
FEMEFR (% ) Palmitic acid 12.78 5.08 10.27 1.77 17.19 1.67
AR (% ) Oleic acid 80. 45 27.18 42.55 13. 54 31. 82 1.39
WAL (% ) Linoleic acid 52.94 4.92 38. 41 11.83 30.79 1.45
AL S (% ) Soluble sugar content 10. 14 5.00 6. 45 1.13 17. 49 1.83
HERETHE (% ) Sucrose content 8.10 3.63 5.03 1. 06 20. 98 1.85
WS & (%) Fructose content 0.51 0.17 0.29 0.07 23.83 1.89
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Fig.1 Clusters graph of 40 peanut accessions based on the phenotypic datasets of 17 traits
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Table 3 Principal component analysis of the characters of peanut germplasm resources

PR FH4> Principal component

Traits I | I v A%
F257 Height of main stem 0.63 -0.13 -0.18 0. 06 0. 47
5 —B K Length of first branches -0.75 -0.09 0.01 0.13 0.35
S HEEL Total branching number 0.36 0.50 0.23 -0.52 -0.23
£5 5B Number of branches with pods 0.20 0. 60 0.17 -0.50 -0.16
HARREEILE Fresh yield/plant 0. 09 0.52 0. 66 -0.13 0.44
PFRA = F7 Pod yield/plant 0.19 0.34 0. 67 -0.10 0.53
T 100-pod weight 0.23 -0.08 0.51 0.73 -0.17
T 1= 100-seed weight 0.28 -0.13 0.58 0.68 -0.22
{7 Shelling percentage 0. 49 0.08 -0.18 -0.10 -0.05
HUAEMG Oil content 0. 80 -0.31 0.22 -0.17 -0.18
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PEbR F 4> Principal component

Traits I il i} \Y A%
2 15 1t Protein content -0.64 -0.31 0.17 -0.16 0.23
FAHERR Palmitic acid -0.76 -0.24 0.37 -0.19 -0.29
AR Oleic acid 0.79 0.15 -0.34 0.24 0.36
TEIMAR Linoleic acid -0.81 -0.15 0.35 -0.20 -0.36
AV Soluble sugar content 0.28 0.79 -0.23 0.32 -0.16
JHEWE S L Sucrose content 0.35 0.83 -0.17 0.25 -0.18
FBE i Fructose content 0. 60 0. 68 -0.07 0.22 -0.06
FEAE(H Eigenvalue 4.98 3.10 2.16 1.97 1.46
FTHkE (% ) Contribution rate 29. 31 18.24 12.70 11.59 8.58
ZF Tk (% ) Cumulative contribution rate 29.31 47.55 60.25 71.83 80. 41
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ERIr CRPRL ) W AR E 0 T MR St R A 2 e il R 5 f A 22 b s 26
AL 2 FR R 40 G AEAERR RG> 0 3 A BEILEAREEAET 1 5 534ET 2 5,2 ARk
JERE ERE AR 1 34 (0ialbt IR 5E TN ER Y R SR A R | TV RN B AR
P AE AR BTRCIR , O A A R AR DI, sttt T AR BB U

3.00
A\
FAER1S
A
2.00
_ . [A0847 _ TS S 4
A1 75 hiEs s AN
IS o . 1EF961
1Rx1E205]
2 R mEEE (Y EE
- \ ¢ T
x> 100 fEEiTe  HER28Y) S T
= it FH1S EAE135]
‘H HERIY FEE305] RAEs e 135
[F7E65 18, L HETE B4£9331
[tz M68—4)
fEE335]
or : MIFE6S RAE15S]
L-‘?;ﬂlms
LIS |
L e
-1.00- A KEE T
| | | | |
-1.00 0 1.00 2.00 3.00
Fisr1 PCL

B2 40 BIEEFRFROERS S HTE

Fig.2 The principal component analysis of 40 peanut accessions



534 PNAR T4 L AE AR BT PR AR I 255 PP S A e 1 871

2.3 EMRFERIEROESITEN
B ifEfbry 17 A FREMIRE A Bid 5 A
B AT RASRAS 5 A9 A A
F, =0.63X, - 0.75X, + 0.36X, + 0.20X, +
0.09X5 + 0.19X, + 0.23X, + 0.28X; + 0.49X, +
0.80X,, - 0.64X,, -0.76X,, +0.79X,; - 0. 81X, +
0.28X,5 +0. 35X, +0. 60X, (1)
F,= -0.13X, - 0.09X, +0.50X, +0.60X, +
0.52X5 + 0.34X, - 0.08X, - 0.13X; + 0.08X, -
0.31X,, -0.31X,, - 0.24X,, +0.15X,; - 0. 15X, +
0.79X,s +0. 83X, +0. 68X, (2)
F,=-0.18X, +0.01X, +0.23X, +0. 17X, +
0.66X; + 0.67X, + 0.51X, + 0.58X, - 0.18X, +
0.22X,, +0. 17X,, +0.37X,, —0.34X; +0.35X,, -
0.23X,s -0.17X,, -0. 07X, (3)
F, =0.06X, +0.13X, - 0.52X, - 0.50X, -
0. 13X - 0. 10X, + 0.73X, + 0.68X, - 0.10X, -
0.17X,, - 0. 16X,, - 0.19X,, +0.24X, - 0.20X,, +
0.32X,s +0. 25X, +0. 22X, (4)
F, =0.47X, + 0.35X, - 0.23X, - 0. 16X, +
0.44X, + 0.53X, - 0.17X, - 0.22X; - 0.05X, -
0.18X,, +0.23X,, - 0.29X,, +0.36X,; —0.36X,, -
0.16X,; —0. 18X,, -0. 06X, (5)

®4 HERIERPEEITEM

WG F, F, F, F,% F 348, VK% 4 E 5 m
TUHRRALE (0. 36 .0. 23 .0. 16 0. 14.0. 11) {3 H A4
Rl R ZE A AR A F = 0.36F, + 0.23F, +
0.16F, +0. 14F, +0. 11F,, i LA AXITHEAR N F
1B, X 40 17 48 A= B 5 9% I 3% RUPE IR 98 47 28 & 0F
W B VPR S FER/NEEATHE Y (R 4), 4K
AR IR ) R AR 2R A F ME R 0. 73, HETE
i 5 LAY SR TTF AR 176 AEE 961 1Rk 18 & 3
610 %5 BLAE 13 5, Sk AW g HF AR 176 1Y F
s (1.87) , R HIL T BEAE 12 5 F {H &K
(0.02) , ULHAFF AR 176 HYLEA MR AT, H A
AR BRSO 8. 60,231, 20 g
80.24% F15.88% , RAIVEIR FES 17 FRAME
RGN 5 Fis, F HS 9 A~RAMRE
ETE Y PNy ST E W B RS
(0.409) | 5tk fif SR (0.459) B BR 2B 77
(0.462) W R (0.697) LA I ] ¥ ¥ B & &
(0.414), 2t & 2 5MH ¢ M AL 8 56 — M A K
(-0.457)  #H H BT & & ( - 0.650) ., 5 i fR
(=0.712) A X AMMR ( - 0.694) , F 5 £2£ 7
( -0.353) ZERAH(0.374) HRE(0.330) . A
{=F(0.316) 3 (0.354) HLIENT(0.347) Kk
WEE (0.379) B EHILK AR,

Table 4 Scores of peanut accessions by calculating phenotypic traits

i BT 44 B LA He44 s il BT 24 B LA He#
No. Genotypes Score Range No. Genotypes Score Range
1 HHE28 5 0.54 25 21 AE 20 = 0.58 24
2 18 5 0. 40 31 22 wHE1S 0.53 26
3 ik 16 5 0.18 36 23 w8 = 0.74 19
4 Ak 9719 0.50 28 24 ik 14 % 0.52 27
5 £H15 0.77 17 25 EHE30 5 0.61 23
6 #®it22 5 0.34 32 26 i3 5 0.91 13
7 w171 % 0.72 20 27 HEAE 8 5 1.18 7
8 FLZ% 9847 0. 86 15 28 WiiE2 =5 0.33 33
9 H¥b 1016 0.04 39 29 T3 45 0. 09 38
10 ®iE13 5 1.11 10 30 AL 28 & 1.16 8
11 Bit12 % 0.02 40 31 4k 9805 0.82 16
12 HH33 % 0.41 30 32 FA 176 1.87 1
13 “HEHE17 S 0. 47 29 33 H 961 1.59 2
14 HALE 1 5 1.13 9 34 wIL13 5 1.25 5
15 SR 2 5 0. 64 21 35 a4 1. 06 11
16 BAE15 5 0.16 37 36 H“HHE21 5 0.92 12
17 %Ak 18 = 1.38 37 HAE10 & 1.37 4
18 Ak 8 5 1.23 6 38 I 6 5 0.19 35
19 w19 5 0. 87 14 39 [E1E 6 = 0.27 34
20 %Ml 68-4 0.62 22 40 B4 9331 0.75 18
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Table 5 Correlation coefficients between comprehensive value ( F-value) and 17 phenotypic traits
R AHIE R AL LE2N AR R KL
Traits Correlation coefficient Traits Correlation coefficient
F 257 Height of main stem -0.353* HUIEMG Oil content 0.347 "
%5 —MB K Length of first branches -0.457* i A & Protein content -0.650 ™
SR Total branching number 0. 409 ** FRHEBR Palmitic acid -0.712*
45 FA50 Number of branches with pods 0.374" AR Oleic acid 0.697
HARREEILE Fresh yield/plant 0. 459 ** TEAMAR Linoleic acid -0.694*
BRRAE T Pod yield/ plant 0. 462 ** ATV A A B Soluble sugar content 0.414 "
HHRIE 100-pod weight 0.330" JEWE S L Sucrose content 0.379 "
BT 100-seed weight 0.316" M5 i Fructose content 0.122
173 Shelling percentage 0.354*

R S NFIR 5% F 1% 1) K
*and ™ indicate significance at 5% and 1% probability levels, respectively
2.4 TEMERFERBERESIFNIEROFIE

DL 17 ADRBMRBUE S L6155 F (EM iR
VS by Vi X s A 8 =& N A R A 1= s
17 ADRBMAREBUE S A AR i, DL F R R A2 o
b %A e A 81 A T i A A 0 e P 1l 0H O AR R
y=—1.504 +0.021 x; — 0.058x,, - 0.056x,, +
0. 138x,, +0. 003x, + 1. 833x, +0. 010x,, +0. 032x,,,
TR w0y v, g Xy gy g ¥ B, SRR T
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