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ABSTRACT

Among 131 isolates of Streptomyces obtained from ginseng cultivating soil, the two isolates
ST 59 and ST 129 showing high antagonistic activity to Fuserium solani (Mart.) Appel & Wr.
causing ginseng root rot were identified. The two isolates were identified Streptomyces alboniger

Porter, ¢f al. and Streptomyces reseolilacinus Pridham, ef al., respectively, based on morphology,

cultural, and physiological characteristics on various culture media. Spore chains of ST 59 and

ST 129 were flexuous(RF) and coiled(S). Spore surfaces of two isolates were all smooth. Aerial

mass color of ST 59 was white series and ST 129 red series.

INTRODUCTION

Most species of Streptomyces produce antim-
icrobial agents known as antibiotics(Gottlieb,
et al. 1952, Knauss, 1976, Rangaswami, 1962,
Shinoda, 1979) and exocellular enzymes whic-
h lyse fungi in soil(Baker, 1968, Baker, ef al.

1974). The possession of enzymes of this -

type may be important in the soil microbiolo-
gical equilibrium with the action of antibiotics.
The major antagonistic mechanism of Strep-

tomyces against Fusarium species generally

recognized was lysis caused by antibictics or
exocellular enzymes (Baker, 1968, Baker, et
al. 1974, Chung, et al. 1981). Repeated obse-

rvations indicated that lysis of fungi was a
common phenomena in soils (Chinn, et al.
1961, Huber, et al. 1966, Lockwood, 1960,

Sequeira, 1962). Lysis of propagules is a log-
ically satisfying method of biological control
of soil born plant pathogen since it could red-
uce inoculum density.

Ginseng root rot caused by Fusarium solani
(Chung, et al. 1977) and Cylindrocarpon destr-
uctans (Chung, 1975) is known to be main
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limiting factor in increasing yield.In 6-year-old
ginseng cultivating soil, a highly significant
negative correlation coefficient (»=—0. 3742**)
was obtained between population of Streptomy-
ces and Fusarium (Ohh, ef al. 1980. ) Therefore,
many attempts were made to control root rot
by stimulation of the natural population of
streptomycete that suppresses Fusarium species
(Chung, 1976, Chung, et al. 1978).
Chung, et al. (Chung, 1976, Chung,
1978) suggested that the growth inhibition of

C. destructans in vitro was due to mycolytic

el al.

activity and/or antibiotic production by Strep-
tomyces. Lysis of conidia, mycelium and chla-
mydospore of F. solani by Streptomyces was
reported (Chung, et al. 1981, Lloyd,
1965). It was also suggested that the lysis of
F. solani might be caused by Streptomyces p-
roducing chitinase affected by antibiotics or

et al.

nutrient deficiency and senescence.

The purpose of the present study was to
identify two isolates of Streptomyces antagon-
istic to F. solani obtained from diseased gins-
eng root. An abstract of the paper on antag-
onism of these two isolates have been repo-
rted (Chung, et al. 1981).

MATERIALS AND METHODS

1. ISOLATION OF STREPTOMYCES

Two isolates showing antagonism to F. so-
lani were used among 131 isolates of Strepio-
myces obtained from ginseng cultivating soil.
For the isolation of Sirepfomyces, the chitin
agar medium was used(Lingappa, et al. 1962).
The chitin agar medium contained 1.5g of co-
lloidal chitin and 20g agar per ! of distilled
weiter. Colloidal chitin was prepared as follo-
ws; 5g of the cleaned chitin (Kanto Chemical
Co., Tokyo, Japan) were moistened with ace-
tone and dissolved in 100 m! of cold concentra-
ted HCI, then filtered through glass wool pads.
The colloidal chitin was washed with distilled
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water several times, and then remaining acid
was neutralized with 1 N NaOH.

2. IDENTIFICATION OF STREPTOMYCES

ISOLATES

For identification of isolates of Streptomyces,
taxonomic characterization was done according
to the International Streptomyces Project (1.S.
P.) Method(Shirling, et al. 1966) and Bergey's
Manual of Determinative Bacteriology(Pridh-
am, et al).

1) Morphological characteristics

The morphology of Isolates ST 59 and ST
129 was examined microscopically grown on
glycerol-glycine agar and oatmeal agar, resp-
ectively, after 14 days incubation at 28°C.
Spore wall ornamentation was determined with
Electron Microscope (Hitachi, HU-11E).

2) Cultural and physiological characteristics

Growth, aerial mycelium, and soluble pigm-
ent formation were observed on the T7th, 14th
and 21st day after incubation on various media
described by International Streptomycs Project
Method at 28°C. Utilization of carbon sources
was tested by growth on the Pridham and
Gottlieb’s medium (Shirling, et al. 1966) con-
taining 1% of various carbon sources.

In the test of physiological characteristics,
peptone-yeast extract iron agai, tyrosine agar,
and tryptone-yeast extract broth media were
used to examine the formation of melanin pi-

gment.
RESULTS AND DISCUSSION

Spore chains of ST 59 and ST 129 were fl-
exuous (RF) and coiled (S), respectively (Fig.
1). Spore surfaces of two isolates were all s-
mooth (Fig. 2). Growth and formation of ae-
rial mycelium were good on glycerol asparag-
ine agar, nutrient agar, tyrosine agar, glucose
‘peptone agar, glycerol glycine agar,and potato
dextrose agar in Streptomyces ST 59 and inor-
oatmeal agar,

ganic salts starch agar, yeast
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Fig. 1. Spore chains of Isclate ST 59(Streptomyces alboniger Porter, ef al.) on glycerol glycine
agar(A)and Isolate ST 129 (Streptomyces roseolilacinus Pridham, ef al.) on oatmeal

agar(B) after l4days incubation at 28°C(x200).

Fig. 2. Electron micrograph of smooth spores of Isolate ST 59 (S. alboniger Porter, et al.)
on glycerol glycine agar(A) and Isolate ST 129 (S. roseoliacinus Pridham, ¢t al.) on

oatmeal agar(B) after 14days(x6, 500)

Table 1. Cultural characteristics of Streptomyces alboniger Porter, et al. ST 59 and Sitreptcmyces
roseolilacinus Pridham, ef al. 8T 129

Streptomyces

) Streptomyces
Medium alboniger ST 59 roseolilacinus ST 129
Czapek’s agar G* peor pocr
A poor, oyster gray, moderate, pinkish gray
S  yellow yellow
Glycerol G good moderate
A moderate, yellowish white poor, pinkish gray

asparagine
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agar(L.S.P. No.5)** S none none
Inorganic salt-starch agar G moderate good
(LS.P. No. 4) A moderate, yellowish white abundant, pale brown
S none none
Nutrient agar G good poor
* A abundant, yellowish white poor
S yellow orange
Oatmeal agar (I.S.P. No. 3) G poor good
A poor, white abundant, pale brown
S none none
Tyrosine agar (L.S.P. No. 7) G good poor
A abundant, yellowish white poor
S orange none
Glucose peptone agar G good moderate
A abundant, yellowish white poor
S yellow orarige
Glycerol glycine agar good poor
A abundant, yeliowish white poor, pinkish gray
S  yellow aone
Yeast extract-malt extract G moderate goad
agar(1.S.P. No. 2) A poor, white abundant, pale browa
S orange yellow
Poptone-yeast extract iron G poor poor
agar([.S.P. No. 6) A poor, white poor, pinkish gray
S orange orange
Potato dextrose agar G good good
A abundant, yellowish white abundant, purplish white
S vyellow none
Starch agar G poor moderate
A moderate, yellowish white moderate, pale grown
S none none

* G: growth; A: aerial mycelium, §: soluble pigment

** Medium employed by International Streptomyces Project.

extract malt extract agar, and potato dextrose
agar in Streptomyces ST 129(Table 1)

shown in Table 2. ST 59

reaction in ¢e'atin liquefaction, starch hydrol-

showed a positive

Aerial mass color of ST 59 was white series ysis, milk peptonization, and H,S production,

at 14 days after inoculation and ST 129 red a negative reaction in melania fermaticn, nit-

series. Soluble pigments were all yellow to rate reduction and cellulose decompcsition.

orange on some media (Table 2). Starch hydrolysis, melanin formation, and nit-

Physiolozical properties of two isolates are rate reduction were positive, while gelatin lig-
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Table 2. Physiological characteristics of Streptom-
yces alboniger Porter, ef al.
Streptomyces roseolilacinus Pridham, et al.
ST 129

ST 59 and
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Table 4. Comparison of ST 59 and ST 129 with

Streptomyces alboniger Porter, et al. ISP
5043 and Streptomyces roseolilacinus Prid-
ham, ef el. ATCC 19922

Streptomyces Streptomyces Isolate ST 59  Isolate ST 129
Characteristics aIbom'pef' SyT 59 roseolilacinus Characteristics  S. alboniger S. roseolilacinus
‘ & ST 129 ISP 5043 ATCC 19922

Gelatin liquefaction -+ - Morphology

Starch hydrolysis -+ -+ Spore chain Rectus-flexibilis Spira

Melanin formation®’ — + Rectus-flexibilis Spira

Nitrate reduction — + Spore surface Smooth Smooth

Peptonization of milk - - Smooth Smooth

Cellulolytic activity — - Cultural

. characteristics

H,S production -+ -

a) Peptone-yeast extract iron agar (LS.P. No. 2), Aerial mass color Wh?te serfes Red serfes
Tyrosine agar (LS.P. No. 7) ann Tryptone-yeast White series Red series
extract broth (I.S.P.No. 1) media were all used Melanoid pigment Negative Positive
for this test. Negative Positive

uefaction, milk peptonization, cellulyvoltic ability Soluble pigment  Variable Variable

and H.S production were negative in the ST Variable Variable
Carbon utilization

129,

. D-glucose -+ +

D-glucese, L-arabinose, D-xylose, D-fructose, T +
and D-mannitol were utilized well but L-rha- D-xylose + -
mnose, I-inositol, sucrose, and. raffinose were + _
not used for growth in ST 59. Isolate ST 129 L-arabinose 4 _

used D-glucose, D-fructose, and sucrose as ¢ + +

arbon sources, but did not utilize the other L-rhamnose - -

sugars mentioned above (Table 3). - -

In comparison of ST 59 and ST 129 with D-fructose + =+

Table 3. The utilization of carbon sources by Str- * *

eptomyces alboniger Porter, et al. ST 59 Raffinose - -

and Streptomyces roseolilacinus Pridham, - -

et al. ST 129 D-mannitol + -

Streptomyces
Streptomyces omy -+ -
Carbon source . roseolilacinus

alboniger ST 59 ST 129 Linositol _ _

D-glucose + + + -

L-arabinose + - Sucrose - +

D-xylose + - - -

D-fructose —+ -+

L-rhamnose _ _ Streptomyces alboniger Porter, et al. ISP 5043
Inositol — - (Shirling, et al. 1968) and Streptomyces reseo-
P-mannitol +- - lilacinus Pridham, et al. ATCC 19922(Pridham,
Sucrose - + et al. 1974), respectively, all of the morphol-
Raffinose - - ogical and cultural characteristics and almost
No carbon control - - physiological properties were in agreement w-
+: Positivee +: Doubtful —: Negative ith those of the latter (Table 4). In physiolo-
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gical characteristics only a little difference roseolilacinus Pridham, et al., respectively.
was recognized, Isolate ST 59 did not utilize

inosital, but S. alboniger Porter, et al. ISP ACKNOWLEDGEMENT

5043 did. The ability of Isolate ST 129 to

utilize L-arabinose and sucrose as carbon The auothors wish to thank to Dr.Kyung Hee Min
sources was uifferent from that of S. ro- in Sook Myung Women's University and Mr. Chang
seolilacinus Pridham, et al. ATCC 19822, The- Keun Lee at Forest Experimental Station for their

refore, the Isolate ST 59 and ST 129 were helpful suggestions and assistance in this experiment.
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