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ABSTRACT : Ginseng (Panax ginseng) is one of the most widely cultivated medicinal herb in Korea. However, yield
losses reached up to 30~60 % due to various diseases during 3 or 5 years of ginseng cultivation. Therefore, suc-
cessful production of ginseng roots depends primarily on the control of diseases. The objective of this study is to
select potential multifunctional biocontrol agents from actinomycetes for the control of multiple ginseng diseases
as an alternative to fungicides. Ninety three Streptomyces strains were selected and their ability to produce anti-
biotics, siderophore and lytic enzymes such as protease and cellulose were investigated. Eight of the isolates, strains
A7S, A501, 515, 523, A704, A1444, A3265 and A3283 produced cellulase and protease. These strains also produced
siderophore and showed potent antifungal activity against Botrytis cinerea, Cylindrocarpon destructans, Collectotricum

gloeosporioides, Phytophthora capsici and Rhizoctonia solani causing ginseng root rot.
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Fig. 1. Biochemical parameters showing biological activities of the Strepfomyces strains isolated. A, siderophore production; B,

cellulase activity; C, protease activity.
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Table 1. Production of siderophore by the Strepfomyces strains isolated
Orange halo zone diameter (mm)
Treatment
AT5 AS501 AS515 AS523 A704 Al444 A3265 A3283
Mycelia 11.9 19.6 22.1 10.9 20.6 11.0 114 18.2
Broth filtrate 12.3 11.9 114 - 11.9 - - -

- : No formation of orange halo zone.
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Fig. 2. Colony appearances of the Streptomyces strains isolated.
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Table 2. Antifungal activity of the Streptomyces strains isolated against phytopathogenic fungi

Clear zone diameter (mm)

Fungi
¢ AT5 A501 AS515 A523 A704 Al444 A3265 A3283

Botrytis cinerea 12.3 16.8 - 222 14.9 22.6 12.0 28.0
Cylindrocarpon 9.6 14.0 1.1 17.7 11.4 14.5 13.4 15.2
destructans
hazo.ctoma ) 16.9 92 232 253 252 - 10.5
solani
Phyt{)]).hthora 14.0 217 12.0 16.0 20.3 - - B
capsici
Alternaria panax 17.1 23.1 13.9 27.0 17.0 29.1 22.0 10.3
Magnaporthe 13.8 23.1 19.6 21.9 19.9 24.2 17.6 215
gricea
Collectotricum 12.1 16.7 13.5 15.6 15.2 17.8 115 21.1
gloeosporioides

- : No formation of clear zone.
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Table 3. Enzyme production of the culture filtrate of the
Streptomyces strains isolated

Clear zone diameter (mm)

Strains
Cellulase Protease

A75 27.0 -
A501 13.6 23.9
AS15 14.6 15.0
A523 253 26.0
A704 19.0 26.6
Al444 17.7 26.3
A3265 - 20.1
A3283 184 24.5

- : No formation of clear zone.
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