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Studies on Early Seedling Establishment and Early Growth Responses of
Astragalus membranaceus Bunge with Different Seeding times, Application
Conditions, and Green Manure Crops for Developing Organic Agriculture

Relating to Cropping System
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Organic agriculture of especially medicinal crops has been interested and focused in taking the qualitative and
safety agricultural products in order to maintain and improve the health and happiness of people. With respect
to the organic agriculture relating to cropping system, objectives of this study were to examine the seedling
establishment after seed germination and emergence and to investigate the ealy seedling growths of
Astragalus membranaceus Bunge with treating two green manure crops, hairy vetch of legume and rye of
gramineae, two different conditions of green manures, fresh and dry, and different seeding times. When the
seeds were planted at once after treating the green manures with the fresh condition into the soil, the ratios of
seedling establishment were very poor, less than 10%in hairy vetch and 20%in rye, respectively. They were
increased gradually with delaying the seeding times after the treatments. With treating the green manures of
dry conditions, the ratios of seedling establishment were up more than 50% in both hairy vetch and rye crops,
showing that the damages of seedling establishment were more in hairy vetch than those in rye. The eady
seedling growths were slower in treating the green manures than those in the control, showing slow growth
with fresh green manures compared to the dry. It would be very important and considered more to evaluate and
utilize well the seed germination and the seedling establishment in cultivation of the organic agriculture using

the green manure crops relating to the cropping system.

Key words: Astragalus membranaceus Bunge, Seedling establishment rate, Seedling growth, Organic Agriculture,
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Fig. 1. Seedling establishment ratios of Astragalus membranaceus
hairy vetch as a green manure crop with two conditions of fresh
seeding at once after treatment, B

(*Con : Control, A :
after treatment, D :

seeding at 15 days after treatment).
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Fig. 2. Seedling establishment ratios of Astragalus membranaceus Bunge at different seeding days after treating the rye
as a green manure crop with two conditions of fresh and dry. The bars represent the standard deviation (*Con :

Control, A :
treatment, D :

seeding at once after treatment, B :
seeding at 15 days after treatment).
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Fig. 3. Reduced ratios of seedling establishment of Astragalus membranaceus Bunge at different seeding times after
treating the hairy vetch as a green manure crop with two conditions of fresh and dry. The bars represent the standard
deviation (A : Fresh weight, B : Dry weight).
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Fig. 4. Reduced ratios of seedling establishment of Astragalus membranaceus Bunge at different seeding times after
treating the rye as a green manure crop with two conditions of fresh and dry. The bars represent the standard deviation
(A : Fresh weight, B : Dry weight).
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Fig. 7. Changes of plant height of Astragalus membranaceus Bunge in eadly seeding growth cultivated on treating two
different conditions of rye, fresh and dry. The bars represent the standard deviation (A : seeding at once after treatment,
B : seeding at 10 days after treatment).
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