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Abstract - Although chemical fertilizers have a quick effect and broad applicability to agricultural
fields, they have caused many problems like increasing soil acidity or decreasing soil organic
matters. Environmental-friendly agriculture has been attempted in various ways such as organic
agriculture, natural farming, low input and sustainable agriculture. The common interest of all
environmental-friendly systems is to decrease burden to agricultural environment by low input
of agricultural labor and materials. This study was conducted to estimate overwintering capacity
and genetic distance among Chinese Milk Vetch (Astragalus sinicus, CMV) collections based on
morphological characteristics and AFLP (Amplified fragment length polymorphism) analysis.
Furthermore, the effect of CMV as green manure was observed in mix-cultured paddy fields with
rice, sesame and sweet-potato. An another objective of this study was also to compare the pattern
of weed occurrence in paddy fields with or without CMV and different rice transplanting times.
The CMYV collected from Paju district in central region of Korea was successively occurring
through self-reseeding without artificial management. However, there was no noticeable difference
in growth habit between Paju native CMV and introduced CMV from China which is currently
used in farm fields. On the basis of multi-dimensional scaling and tree analyses, there are no
significant difference of agricultural growth characteristics among Paju and chinese collections
only excepting leaf angle and root length. The flowering time of Gurye collection was fast for 1
week as compared to other collections. AFLP that was commonly used for plant classfication,
was applied to exam the genetic variation of CMYV collections. Total 579 PCR products and 336
polymorphic fragments were generated using 8 primer pairs.
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Table 1. Comparisons of growth characteristics among Chinese
Milk Vetch (CMV) collections before overwintering

No. of Root length  Angle of  Coverage

Collections

branch/plant (cm) branch (°) (%)
China-E* 5.67 6.38 69.17 70
China-L** 5.83 6.35 67.50 80
China-1 6.00 498 70.83 40
China-2 6.33 5.73 66.67 60
China-3 5.67 6.17 69.17 70
China-4 6.50 5.72 60.83 80
China-5 6.50 5.33 68.33 70
China-6 6.67 5.62 66.67 70
China-7 5.67 6.40 67.50 80
Jinju 5.50 522 68.33 70
Gurye 6.17 5.98 67.50 60
Haenam 5.67 542 67.50 70
Tksan-1 5.33 5.78 67.50 50
Tksan-2 5.50 4.88 69.17 30
Paju 5.33 6.70 61.67 80
LSDoos 1.64 1.33 10.38

*: Early maturing type CMV from China
*#: Late maturing type CMV from China

Table 2. Comparisons of growth characteristics among CMYV collections after overwintering

Over-wintering Initial flowering

Plant height Fresh weight Dry weight

Collections rate (%) date Flowering date (cm) (ton/10 a) (ton/10 2)
China-E* 60 427 5/05 86.7 176 0.16
China-L** 65 4/30 5/05 733 1.63 0.16
China-1 30 423 5/02 76.7 191 022
China-2 50 427 5/05 85.8 1.90 0.20
China-3 50 4/30 505 81.7 1.70 0.20
China-4 70 5/02 5/08 775 1.67 0.16
China-5 50 430 5/05 80.0 184 021
China-6 40 4127 5/05 82.5 1.83 021
China-7 60 427 5/05 75.8 1.65 0.16
Jinju 50 427 5/02 80.0 1.89 0.19
Gurye 60 4120 4/30 742 1.69 0.15
Haenam 60 427 5/05 700 1.62 0.16
Tksan-1 50 427 5/05 85.8 1.61 0.17
Tksan-2 30 425 5/05 783 176 0.19
Paju 70 427 5/05 70.0 217 022
LSDo s - - 19.03 0.70 0.08

*: Early maturing type CMV from China
**: Late maturing type CMV from China
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Table 3. Euclidean distance between populations of collected CMV using morphological characteristics

China-L. China-E China-1 China-2 China-3 China-4 China-5 China-6 China-7 Jinju Gurye Haenam lksan-1 lksan-2 Paju

China-L*  0.000
China-E**  0.140  0.000
China-1 0.099 0.071  0.000
China-2 0.035 0.126  0.097 0.000
China-3 0.063 0.078 0.056 0.056 0.000
China-4 0.135 0080 0.117 0.105 0.092 0.000
China-5 0.079 0.063 0053 0066 0020 0079 0.000
China-6 0056 0.095 0.072 0.032 0035 0082 0.039 0.000
China-7 0.111  0.035 0048 0.09 0055 0076 0.043 0.065 0.000
Jinju 0062 0.080 0.045 0.055 0018 009 0.025 0032 0.051 0.000
Gurye 0.111  0.051 0032 0.100 0062 0095 0.053 0071 0024 0.053 0.000
Haenam 0.163 0.045 0.076 0.149 0.107 0.105 0.093 0.117 0.054 0.102 0.053 0.000
Tksan-1 0.029 0.133 0094 0021 0062 0.119 0075 0042 0.101 0.058 0.100 0.151 0.000
Iksan-2 0086 0.071 0.026 0.077 0045 0099 0.041 0051 0.039 0.030 0029 0.080 0.075 0.000
Paju 0.175  0.060 0.118 0.152 0.121 0068 0.105 0.123 0.074 0.120 0.089 0.063 0.160 0.109 0.000
*: Late maturing type CMV from China
**: Early maturing type CMV from China
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Fig. 2. Multi-Dimensional Scaling (MDS) analysis of collected
CMYV based on morphological characteristics.
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Table 4. Polymorphisms produced from 8 AFLP primer pairs in

CMV
Number of AFLP bands i

Primer pair polymorphic

Total* Mono** Poly*** frequency(%)
E+AAC/M+CAG 38 11 27 71.1
E+AAC/M+CTA 34 7 27 794
E+AAGM+CAC 37 17 20 54.1
E+ACC/M+CAA 74 32 42 56.8
E+ACG/M + CAT 56 15 41 732
E+ACT/M +CAT 121 55 66 54.6
E+ACT/M+CTC 109 41 68 624
E+ACA/M+CTT 110 65 45 409

All 579 243 336

Avg. 724 304 42 61.5

*: The Total number of AFLP bands observed
**: The number of monomorphic AFLP bands detected
*#%: The number of polymorphic bands

Table 5. Genetic similarity coefficient between populations of collected CMV using Nei and Li’s method

Paju  Gurye Iksan-1 Iksan-2 Haenam Jinju China-E China-L China-1 China-2 China-3 China-4 China-5 China-6 China-7
Paju 1.000
Gurye 0.850 1.000
Tksan-1 0.866 0.855 1.000
Tksan-2 0.837 0.833 0.865 1.000
Haenam 0.887 0.855 0.892 0.868 1.000
Jinju 0878 0.863 0.876 0.866 0916 1.000
China-E* 0.875 0.856 0.885 0.895 0916 0932 1.000
China-L** 0.868 0.838 0.881 0.848 0.904 0.905 0.904 1.000
China-1 0.861 0.839 0.888 0.870 0.895 0.891 0.898 0.892 1.000
China-2 0863 0.854 0879 0.866 0903 0907 0915 0.892 0.906 1.000
China-3 0858 0.828 0.860 0.854 0875 0.88 0.895 0.874 0.893 0.883 1.000
China-4 0856 0.826 0.885 0.862 0.890 0.898 0.902 0.884 0908 0901 0.894 1.000
China-5 0.854 0.843 0.885 0.858 0902 0.896 0911 0.867 0.885 0917 0.865 0.902 1.000
China-6 0873 0859 0886 0.874 0914 0909 0931 0904 0.898 0904 0.895 0.895 0.895 1.000
China-7 0.889 0.865 0904 0.868 0927 0917 0934 0910 0904 0924 0.887 0939 0910 0.939 1.000

*: Early maturing type CMV from China
**: Late maturing type CMV from China
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Fig. 3. UPGMA cluster dendrogram of CMV collections based on
the AFLP analysis.
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Fig. 4. MDS analysis of CMV collections based on the AFLP anal-
ysis.
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