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Biopesticide Seed Coating for Controlling Phytopathogenic Molds of Soybean Seeds

Auntika Sawatwanich

Abstract

The main objective of this research was to use the biopesticide which had potential antifungal activity against
phytopathogenic molds of soybean seeds for seed coating application. Sixteen seed-borne pathogenic isolates
belonging to 8 genera and five soil-borne pathogenic isolates belonging to 5 genera from soybean seeds were used as
test molds. Five selected plants were tested for their antifungal property and the effect of plant extracts on germination
of soybean seeds was also investigated. Based on the antifungal activity and seed germination, the plant extracts which
were effective were found to be Acorus calamus and Eugenia caryophyllus followed by Stemona tuberose and
Stemona curtisii. The extract from Mammea siamensis was least effective. Therefore, E. caryophyllus was selected
because it was able to inhibit all the test molds and it had no negative affect on seed germination. The active
compound in  E. caryophyllus was eugenol which could be extracted by steam distillation.

Eugenol at 1% was found to be the best concentration for seed coating since it had no effect on seed
germination and could control fungal contamination as good as the fungicide, captan. The proper formulation for seed
coating consisted of 1% w/v eugenol, 2% w/v chitosan, 0.1% w/v lignosulphonic acid, 1% w/v acetic acid, 0.1% w/v
food colors and 95.8% distilled water at a proportion of 100 ml per 400 g of seeds. The seeds coated with chitosan
plus eugenol showed less phytotoxic effect on seed vigor and viability than those mixed with captan and they were
very effective in inhibiting seed-borne and soil-borne fungi. Although, the seeds mixed with captan exhibited better
germination than the others but there was no significant difference.

After the coated seeds were kept for 6 months, the seeds blended with captan had the highest tendency to
control all the storage fungi for 4 - 5 months, followed by the seeds coated with chitosan plus eugenol (3 - 4 months)
whereas, the quality of the untreated seeds was decreased by fungal infection during 1 month of storage.
Nevertheless, the seeds coated with chitosan plus eugenol maintained their viability and vigor better than the seeds
coated with captan and those fungi were inhibited nearly as good.

The greenhouse experiment showed that the seeds coated with chitosan plus eugenol had good protective
activity against the infection by Alternaria sp., Cladosporium cladosporioides and Fusarium oxysporum. Field
experiments indicated that the seeds coated with chitosan plus eugenol had lower percentage of germination than those
coated with captan and the control. Nevertheless, the seedling infection of soybean could be reduced better than the
untreated seed. There were no significant difference in the yield between the chotosan plus eugenol and the captan
treatments. Some chemical properties of productive seeds indicated that treatment of soybean seed did not have any

side effect on product qualities.
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