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Multivariate analyses on biological characters of Astragalus
membranaceus var. mongholicus Hsiao cultivated in Longxi county

XIE Xiao-Long'?, LI Yi’
(1 School of Pharmacy, Henan University of Traditional Chinese Medicine, Zhengzhou 450046, China;
2 Northwest Institute of Plateau Biology, Chinese Academy of Scineces, Xining 810008, China)

Abstract To detect morphological diversity and morphotypes in Astragalus membranaceus var.
mongholicus cultivated in Longxi county, 11 main biological characters of 210 individuals were
investigated and subjected to principle component analysis and cluster analysis. Multivariate
analyses showed that the tested individuals of A. membranaceus var. mongholicus have been
divergent in some biological characters, especially in pod colour, seed maculation, and stem colour,
which resulted in 3 main morphotypes, namely R type, RG type, and G type. It is suggested that
the population of A. membranaceus var. mongholicus in Longxi county is heterogenous.

Key words Astragalus membranaceus var. mongholicus; principle component analysis; cluster

analysis; morphotype

« “F— T EFFH AR E (2007BAD64B04) \“ + = 1" E F B T RITUE (2011BAI06B02) # W B b B i LR BT &
( BS1J2009-30) ¥ B
+ @15 1E# , E-mail . liyi@ nwipb. cas. cn



HaW

BANE,ZE B RAREE R AR RN B T 479

% 1 | & Astragalus membranaceus ( Fisch. )
Bge. var. mongholicus ( Bge.) Hsiao X T F}
(Leguminosae ) 5 15 J& (Astragalus) LA AR
Yy, 5o T 4R AR I R H P 24 3 K ( Astragali
Radix) , BA 4T FH B 2R LT VR K T i A2 e
FM.ITHER EEHEANSUEENFD
U, HEEEEHACENANER, HEXE
Wk A, HILRETHFER, KR EME
PR, M R R DA RRESE Y U RERAK
ZFRAHAEEEELY.
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HARAEMEAT AR, ZHARFRETHEHF
EERRRES, ATT RBOEFER B ER R F
B3 A B R T R 5 — O IR R
PR o g R AFTE 3 B BB 1F 2R, AT R O i
Th R EERRRE T BAERE . 430wt
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VB HE R T R A ENEERE, it
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1 #eMGE

1.1 ##

TEVT R & L5 25,2004 4F 6 HA =
THARHREERERAREHETMHEE R
R¥EBY FHBEH 2 FER T HRERERE
(900 m*) , 7E H P BE ML ¥R B 210 %k FF AL A 4 A 4k
Y0 H B R ZEAF . SRWCAE — MR X R A BUBGR
¥, HTF 8 A 5—6 HIGHMMIZ M, — FH [
BEHTWE .
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Table 1 Investigation items and respective standards of biological characters of A. membranaceus var. mongholicus

IS RS LR
B/ cm xl M ZR A KRR
FEH/mm x2 MR E R (T2 2 SRR AR AR AR, W DLBEL i 2y B BRI B AR 3T)
Vil 3¢ x3 Rl —HE bk 1 2 BEBR S
EE Vigid 4 x4 WEERHMEHNG S, X EX ERIER
e x5 O=MHREBARE;] - HKEE 20 HI AL
e x6 0 = BTE LA A LR B 6251 = B AE IR MR A RR AR MM E
RIEBIE x7 0=RIEWATRAMALRE;] = RERBTRAEL RO APEL
MFEL x8 1 =802 = |/ — RN, WAFFREL B FEL =2FHFEL
ME/g x9 HERXNTFTEHER
A/ mm x10 WMERRT G, ER 2 A EET A EHEHPHE
¥ [l BE x11 WHE = (REHHRE - B ERE) /(FEE-1
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BT RT3 A E R84, 3 A E R85
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TR HEAL AL B, T B BB RE 5 2 R R R B B R B,
EX AR BT A 4 E &% B ( between-groups
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RN DB L3 A 48 4R B Y, FEAR MR 3 =
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£2 FHEER 1 MEYFEERZELN Pearson X EH
Table 2 Pearson correlation matrix of 11 biological characters of A. membranaceus var. mongholicus
RS x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11

x1 1. 000

x2 0.330" 1. 000

x3 0.032 -0.450*" 1. 000

x4 0.158 " 0.378** -0.239™ 1. 000

x5 0.017 0.016 0. 000 -0.031 1. 000

x6 -0.082 -0.125" 0. 039 0.011 0.195* 1. 000

x7 -0.083 0.032 -0.036 -0.025 0.779 ** 0.181* 1. 000

x8 -0.037 0. 028 -0.031 -0.003 0.675*" 0.171 ™ 0.837* 1. 000

x9 0.382™ 0.442* 0.083 0.264 0.012 -0.113 -0.001 0.038 1. 000
x10 0.319"" 0.350" 0.189 " 0.197* -0.041 -0.126 - 0. 006 0. 029 0.641°" 1. 000
x11 0.307 ** -0.036 0.192" -0.386" 0.077 0.014 0.043 0. 054 0. 091 0. 105 1. 000
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Fig. 1 Scatter plots of principal component analysis scores derived from the tested plants

of A. membranaceus var. mongholicus
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MR G RERGFZATHR RS, oK
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FI3 ELHERENFERIBRSHEN
BIEEMEARE
Table 3 Eigenvalues and contributive percentages
based on the principal component analysis of biological

characters of A. membranaceus var. mongholicus

EBA AR W&/ (%) RITTERE/ (%)
1 2.6115 23.74 23.74
2 2.4613 22.38 46.12
3 1.7200 15. 64 61.75
4 1.0779 9. 80 71.55
5 0. 9329 8.48 80. 03
6 0. 6650 6. 05 86. 08
7 0. 4160 3.78 89. 86
8 0. 3562 3.24 93.10
9 0. 3286 2.99 96. 09
10 0. 2952 2. 68 98.77

—
—

0. 1355 1.23 100. 00

T4 NAEYEEREFIAEERSPHREGR
Table 4 Information loadings of 11 bioclogical

characteristics in the first 3 principal components

ESHER BLERG H2ERES B3I ERH
731 -0.1962 0. 5809 0.3247
£y | -0. 1680 0.7343 -0.3393

4y Bk B 0.0156 -0. 1604 0.7153
EEHER -0. 1668 0. 4833 -0. 5640
E ) 0.8531 0.2324 0.0163
pi RS 0.3498 -0.1244 -0.0343

R¥Bie 0.9130 0. 2409 -0. 0407

Y 0. 8651 0.2702 -0.0188
RE -0.1932 0. 7861 0.2175
b8 -0.2020 0.7070 0.3165

5[ B 0. 0817 0.0832 0.7202
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WL 210 #RIRIE S B EA YR TR
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Fig.2 Dendrogram of 210 tested individuals of A. membranaceus var. mongholicus
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8, H AR 95.36% MM BRI R F 1A L
42.27% HHER W BT 26 So s M 4048, 57. 73% FE Bk
RO B St ik B e, WALHE b R E N4
R, ROGREGRIE LD AROATLG R
1 MERRI S FFAL, B R F LN, KA

HER B BT B T B 3 5 i A AR B0 SR Y 78 Se i IR
BRERLE. 2 M EHRELMKER EJAR
RaRFELZR(RS). TR, X2 /M LHBFKR
Sr 2 LABESCHOR /E D ik i, H LA B B A fE R
X 51 i £ EAK R
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Table 5 Statistic data of biological characters of each group or subgroup of A. membranaceus var. mongholicus

HEE R £
- 3= EH K E 3

T ST

B L THE

Vg3
A 36. 47 4.69 1.50 10. 40 0.97

B 38.71 4.58 1. 60 10. 70 0.00
a 36. 61 4.69 1.50 10.39 1.00
b 32.13 4.75 1.33 10. 67 0.00

c 38.71 4.58 1. 60 10.70 0.00

0.42 1.00 2.94 9.87 . 8.05 1.49
0. 00 0.00 1.00 9. 89 8.59 1. 47
0.42 1.00 2.94 9.89 8.04 1.49
0.17 1.00 2.83 9.41 8.50 1.35

0.00 0.00 1. 00 9.89 8.59 1. 47
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