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Cluster Analysis of Agronomic Characters and Nutrition Composition of 55 Soy-

bean Accessions from Heihe Area
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Abstract: To select soybean varieties suitable for sprouts production,55 soybean accessions from Heihe area including con-
trol variety S135 were used,and 15 agronomic characters and nutrition composition were analyzed with the method of corre-
lation analysis and principal component analysis( PCA) and K-means Cluster( KCA ) of SPSS15. 0. Correlation analysis indi-
cated that single-plant yield correlated significantly positive with growth period and pods per plant( P <0.01) and vegetative
period and 100-seed weight (P <0.05) , single- plant yield correlated significantly negative with bottom- pod height ( P <
0.01). Crude fat correlated significantly negative with crude protein( P <0.01)and crude fibre and vegetative period ( P <
0.05). PCA results showed that 5 Eigenvalues of cumulative variance proportion 84.49 % were selected for evaluation of
soybean varieties in Heihe. By the KCA,55 soybean varieties was classified into 5 clusters, five varieties and S135 belonged

to first clusters ,which could be used to grow soybean sprouts. The selected 6 soybean varieties would be useful for breeding

and selecting good soybean sprouts varieties.
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Table 1  Statistics of the agronomic traits
PR 75 e MR i HfH brif 2 5 R AL F {8

Character Range Mean SD CV/% F
H:F W Growth period/d 98.00 —120.0 110.07 4.055 3.68 5.33*%*
EFEERY Vegetative period/d 61.00 -80.00 71.07 3.399 4.78 8.57""
H: 5t A K3 Reproductive period/d 37.00 -40.00 39.00 2.373 6.08 0.21
& 7 Plant height/cm 84.60 -90. 80 95.41 10.081 10.57 5.85""
F2£95%1 Node number of main stem 13.70 =30.60 16.63 2.243 13.49 37.48 **
IR B Height of lowest pod/cm 10.75 -38.50 23.78 6.618 27.83 11.10**
BARRIERL Pods per plant 14.60 -34.30 23.65 4.691 19.83 9.10*"
F3 2RI EL Seed number per plant 2.10-4.12 2.63 0.261 9.93 1.93
Hikkr=H Seed yield per plant/g 5.26 -17.08 10. 10 2.405 23.81 8.53"*
1A% %L Branches number 0 -0.800 0.06 0.139 243.74 1.01
BRI E 100- seed weight/ % 9.33-27.06 18. 68 2.850 15.26 4.947*
HEH Crude protein/% 33.39 -44.75 37.48 2.587 6.90 9.29**
HNEW; Crude fat/ % 17.18 -26.53 22.55 1.954 8.66 12.12*7
HEF4E Crude protein/crude/ % 2.78 -5.53 3.87 0.505 13.06 1.73
ML /- HLBERT Rate of crude protein and crude fat 1.28 -2.57 1.68 0.246 14. 66 16.24 "
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Table 2 Correlations matrix of soybean traits
L1 12 L3 14 L5 L6 L7 L8 9 L10 L11 L12 L13 L4 L15
L1 1
12 0.811*" 1
L3 0.547** -0.046 1
4 -0.199 -0.217 -0.030 1
L5 0.197 0.161 0.106 0.144 1
Lo 0.054 0.073 -0.012  0.440** 0.138 1
L7 0.282" 0.282* 0.077 -0.080 0.194 -0.428"* 1
18 0.150 0.181 -0.003 0.100 0.023 0.199 -0.038 1
L9 0.388"" 0.323* 0.201 -0.230 0.082 -0.345"* 0.630** 0.014 1
L10  0.031 0.023 0.021 -0.191 -0.074 -0.035 -0.280*-0.153 0.279* 1
L1l 0.023 0.139 -0.159 -0.067 0.088 -0.013 0.040 -0.044 -0.071 -0.067 1
L12 -0.234 -0.339* 0.085 0.139 -0.013 -0.122 -0.053 -0.139 0.039 0.246 -0.560*"* 1
L13  0.081 0.097 -0.001 -0.036 0.097 0.038 0.007 -0.102 -0.08 -0.189 0.214 -0.311* 1
L14  0.155 0.262 -0.109 -0.127 0.027 0.048 0.050 0.081 -0.093 -0.235 0.843"=0.903"* 0.307" 1
L15  0.032 -0.003 0.059 0.214 0.032 0.049 0.097 0.121 0.146 -0.155 0.082 0.045 0.004 0.018 1

*RFAE 0. 05 MRF B3 7 AUAE 0. 0L AUKF BB L1 AT 15 12 B SR AL K5 L3 AR SR RS LA Bk LS 228G L6 i
ST LT FRIERI LS - AR K L9 - Hbk™ 4 L1O Tk 28 LLL MLEE 1 5 L12 MRS 5 L13 HLET 4k s L4 HLEE A/ LIS LIS - 0

* means significantly at the level of 0. 05 ; ** means significantly at the level of 0. 01. L1 ; Growth period, 12 ; Vegetative period , L3 ; Reproductive pe-
riod, L4 ; Plant height; LS5 ; Node number of main stem,L6 : Height of lowest pod,L7 :Pods per plant, L8 ;Seed number per plant, L9 ; Sing- plant yield,L10:

100- seed weight, .11 : Crude protein, .12 ; Crude fat,L13;Crude fiber,1.14 ; Rate of crude protein and crude fat,L15; Branches per plant.
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Table 3 PCA eigenvalues and eigenvector of the agronomic traits

S— b o A ) S = EALERIA) EHE e

First principal ~ Second principal ~ Third principal ~ Fourth principal Fifth principal

Principal component

component component component component component
FFIEMR Eigenvalue 2.97 2.49 1.56 1.43 0.85
BTk Cumulative/ % 26.99 22.61 14.19 12.96 7.73
i 5i#k%R Cumulative variance proportion/ % 26.99 49.61 63.80 76.76 84.49
MR Characters BEAE ] 4 Eigenvector
1 2 3 4 5
H:F M Growth period 0. 66 0.37 0.47 -0.15 -0.26
EIEHERK Y Vegetative period 0.73 0.26 0.42 -0.16 -0.29
Kk Plant height -0.36 -0.33 0.51 0.32 0.26
FZ95%1 Node number of main stem 0.19 0.01 0.51 0.43 0.38
JEEJZ i Height of lowest pod -0.13 -0.45 0.71 -0.29 0.08
FARRIEEL Pods per plant 0.43 0.46 -0.09 0.70 -0.03
FRRFE R Sing - plant yield 0.42 0.75 -0.06 0.08 0.37
‘HRLE 100- seed weight 0.10 0.50 -0.04 -0.70 0.47
HE#EH Crude protein 0.60 -0.55 -0.25 0.04 0.33
HNE M Crude fat -0.73 0.52 0.08 0.09 0.04
ML 1/ #LIB W Rate of crude protein and crude fat 0.75 -0.62 -0.20 -0.02 0.09
2.3 KERMERBELST F4 SRR S ISR NYFE
g T HE— T B M (XK S R R XA Table 4 The characters of every cluster
PR B 50 52 5.0 11 AR 70 22 P o0 on v v
RIS BERLIRINGR 4 TR, 55 1 KM IE Charecter
B A R L, s, gk T 114.00  104.88  120.00 110.37 110.19

Growth period

SO, RN, BN R G, OB
AT R R o TSR T 45 S . _ 74.00 6725  80.00 70.84 71.48
k,ﬁﬂ?m%ﬁﬁiﬁ /:HE/\ 2o X ﬂ:n\\ { n\\{_‘l‘ Vegetative growth period

XS5 FORURAE U, B e R KB R ML 1y bl o o SLeo 108l 90
TR o S 6 R R, B P e

e EE= S
HAT {58 SRR S135 , Mgk SR AN T B N 740 1520 440 1670 17.00

Node number of main stem
FEIMITH X 6 i P IE FAE IR B2 o
A 8 (b AT IR, BRARIE N AR F A E FRAE K Height of lowest pod

18.83 15.98 10.75 22.27  30.14

W ELRLR R T i, TR IR S M T:*%‘l 0.3 290 2080 5.4 20.54
(=1 N N ods per plant

8 1R AL (1A iR iR e

FRANKT . BT O EFIVE, BT G o e LSS B8 1L 1108 89

A B WIAE SRR HAR R, AR RO, B TR

R OB (1R T L R 4R 1 & B ARG 100-seed weight

5 R BRI /N G 3 A0 , T 25 47 HOR Bk 3580 0 fifff' y 275 %% B B3 I
6. SBIVISEUSE 19 GhSFIVEI, MASFIENER S e

e LTS R A, DR L AL L SR e fu Lo Bde 2w 2l 2
BRI R L . 55 VISEIE 21 Oh SRR VEUR, MARERHIE R AR

yﬂdﬁﬁ%ﬁﬁﬂ*&—%%@ ,*E*ﬂi%ﬂﬁﬁ%gﬁ%%{jiﬁ% , $ Rate of crude protein 1.79 1.58 1.80 1.69 1.67

15.48 15.63  29.19 17.04  16.80

BRIEH, b B FIAELER 11 55 B 1 wdende
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