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Abstract : Astragalus sinicus L. is one of cross-pollinated plants with heterogeneity in cultivar population which
results in difficulty for cultivar identification. In this study,3 cultivars selected from Minzi cultivar series bred in Fu-
jian have been analyzed by using SSR molecular marker and the effect of sampling strategy on cultivar differentiation
was investigated. The results showed that: (1) When the primer combination was confirmed by 4 pairs and the sam-
pling amount ranged from 5 to 50 in each cultivar,the amplified loci and the observed number of alleles tended to
increase in the cultivar,but the effective number of alleles, Shannon index , and genetic diversity index tended to de-
cline after reaching to a maximum as sampling amount was as much as 30 for total sample. With the increase of the
amount of sample,the Nei’ s genetic distance between cultivars and the PhiPT value among population obtained from
AMOVA reduced, but the confidence level of PhiPT was raised. (2) When the sample capacity was constant with ei-
ther 30 or 50, and the primer number was increased to 6 pairs with the added 2 pairs of primer which could amplify
the marking locus showing different frequency among the cultivars, the tested cultivars could be effectively identified
because of the higher PhiPT value and more significant confidence level (P <0. 001 ). The analysis of principal com-
ponent further indicated that the distribution of samples from 3 tested cultivars along principal component axis was

similar between sampling amount of 30 and 50. This study of sampling strategy for Astragalus sinicus indicated that .
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In order to enhance the ability in identification of cultivar of Astragalus sinicus L. ,the optimum sampling amount

was as much as 30 that could achieve the better effect for cultivar identification as well as reduce the cost in analy-

sis.
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cultivar of Astragalus sinicus
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Table 1 The relationship between sampling amount and parameters of diversity based on SSR amplification among cultivars

of Astragalus sinicus

TS

B i Sampling amount

Parameters based on SSR amplification 5 10 20 30 40 50
IA=%4 )% 5 = 13 13 13 14 14 14
Amplified loci ] £ 6 5 9 10 11 11 11 11
4 7 5 10 10 14 15 15 16
JMA Total 13 13 14 15 15 16
WL 2557 e R 4K Na %55 1.563£0.203 1.563 £0.203 1.536+0.203 1.688+0.176 1.688+0.176  1.688 +0.176
M6 5  0.938+0.232 1.125£0.239 1.188+0.228 1.250+0.233 1.250+0.233  1.250 +0.233
475 1.063+0.232 1.125£0.239 1.625+0.180 1.750£0.144 1.750 £0.144  1.875 +0. 085
BA Total  1.188 £0.132  1.27120.132  1.458 20.119  1.563 +0.111  1.563 £0.111  1.604 =0. 106
R B PIEL Ne MJ4£5%5  1.410+0.072 1.380 £0.087 1.369 £0.086 1.355+0.086 1.371+0.087  1.363 0. 086
MJ%£6 5  1.233+0.085 1.280 £0.088 1.259 +0.084 1.321£0.098 1.295+0.094  1.301 0. 094
MJ%£7 5 1.319+0.101 1.294 £0.093 1.303 £0.082 1.314+0.084 1.319+0.084  1.311 0. 084
SUA Total  1.321 £0.050  1.318 £0.051  1.311£0.048 1.330 £0.051  1.329 £0.050  1.325 0. 050
Shannon [Cf5 BI85 1 MJ%£5 %5 0.397 £0.061  0.361 £0.063 0.351 £0.064 0.348 £0.060 0.360 +0.060  0.354 0. 060
MJ%£6 5 0.209 £0.071  0.256 £0.071  0.241 £0.070  0.280 20.073  0.263+0.072  0.268 +0. 072
MJ%£7 5 0.261 £0.078  0.262 £0.072  0.311 £0.059  0.320 £0.058 0.321 £0.060  0.317 0. 058
S Total  0.289 £0.041  0.293 £0.040  0.301 £0.037  0.316 +0.037  0.315+0.037  0.313 £0.036
WL LRSS S H MJ4£5 5 0.260 £0.041  0.234 £0.045 0.227 £0.046  0.221 20.044  0.230 +0.044  0.226 0. 044
%65 0.140 £+0.048  0.169 £0.049  0.158 £0.048 0.186+0.052 0.173+0.051  0.177 +0. 051
MJ4£7 5 0.180 £0.054 0.174 £0.050 0.194 £0.042 0.199 £0.042 0.201 £0.043  0.197 0. 043
JA Total  0.193 £0.028  0.192+0.027  0.193+0.026  0.202 +0.026  0.202 +0.026  0.200 =0. 026
F2 BHEESSRirEHEZERMEZERSHZEXR

Table 2 The relationship between sampling amount and parameters of difference among cultivars of Astragalus sinicus based

on SSR marker

i 2E R SR

BUff i Sampling amount

Parameters of difference among cultivars 5 10 20 30 40 50
Nei [Cist &R B %5 ~6 [A] 0. 042 0.034 0.015 0.017 0.015 0.014
Nei's genetic distance M5 ~7 ] 0.038 0.023 0.021 0. 009 0.011 0.010
] ££ 6 ~7 [A] 0.036 0. 062 0.013 0.019 0.01 0.01
SF-34 Mean 0.039a 0. 040ab 0.016b 0.015b 0.012b 0.011b
Gy FIT T A R PhiPT -0.074 0. 048 0.015 0.023 0. 020 0.025
The results of AMOVA P P value 0. 874 0. 100 0. 180 0.048 0. 020 0. 005

T R B IR ] 1) 22 S FH R ¢ A3 LA P (B 22078 P <0. 05 7K 3%

Values with different letter were significantly different for at least P <0. 05 by a paired sample ¢ test
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Table 3 Summary of AMOVA in samples from 3 bred cultivars of Astragalus sinicus

il

Ir TR RBE SN (%)

i 75 SR HHE A ¥h% AL F Y ) P{a
Sampling Percentages of Molecular PhiPT
Source df SS MS cv Pvalue
amount Variance
30 AR ] 2 20. 867 10. 433 0.268 10 0. 100 <0. 001
AR Py 87 209. 167 2.404 2. 404 90
50 m A AR ] 2 26. 107 13.053 0.211 8 0.078 <0. 001
A Y 147 365. 440 2.486 2.486 92
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Fig.2 The principal component analysis of 30 samples( picture above ) and

50 samples( picture below) from 3 bred cultivars of Astragalus sinicus
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