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Identification of Streptomyces species antagonistic to Fusarium solani
or Cylindrocarpon destructans causing ginseng root rots

Jae-Ouk Shim and Min-Woong Lee
Department of Agrobiology, Dongguk University, Seoul 100-715, Korea

ABSTRACT: Among 110 isolates of actinomycetes isolated from ginseng pathogen-suppressive soils,
the three actinomycetes showing the effective controls to Fusarium solani or Cylindrocarpon destruc-
tans causing ginseng root rots were identified according to their morphological, cultural and physio-
logical characteristics on various culture media. Spore chains of K6-2, S 2-1 and Y 2-2 were Spira
(S), Retinaculum-apertum (RA) and Rectus-flexibilis (RF), respectively. Spore surfaces of K 6-2
were spiny, whereas S 2-1 and Y 2-2 were all smooth. Aerial mass colors of 3 isolates were gray
series. As a result of various tests, they were identified as Streptomyces variabilis, Streptomyces virgi-
niae and Streptomyces griseolus, respectively.

KEYWORDS: Fusarium solani, Cylindrocarpon destructans, Streptomyces variabilis, Streptomyces virgi-
niae, Streptomyces griseolus, Ginseng root rots.
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Fig. 1. Effect of antagonistic actinomycetes on the
control of ginseng root rot caused by ginseng patho-
gens. Numbers with the same letter are not significa-
ntly different at p=0.01 according to Duncan’s multi-
ple range test. The each antagonist was isolated from
the above locations and inoculated on alfalfa meal
in the condition of suspension (10* cells/mi). There-
fore, the alfalfa meal was added to soil at rate of
1% after 7 days of incubation at 28C. A, Fusarium
solant; B, Cylindrocarpon destructans.
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Fig. 2. Spore chains of K6-2 (A), S2-1 (B) and Y 2-2 (C) isolate on glycerol glycine agar medium after 14

days of incubation at 28C (200X).
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Fig. 3. Electron micrograph of K 6-2, S2-1 and Y 2-2 isolates on oatmeal agar after 14 days of incubation
at 28C. The above bars indicate 2.7 ym in K 6-2 (A), 20 um in $2-1 (B) and 2.7 pm in Y 2-2 (C), respectively.

SP, Spiny spores; SM, Smooth spores.
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Table L. Cultural characteristics of K 6-2, S2-1 and Y 2-2 isolate

Isolates
Medium®
K6-2 S2-1 Y 2-2
Yeast extract-malt extract G* good good good
agar (I.S.P. No.2) A abundant, abundant, abundant,

light greenish gray
R yellow brown

light brownish gray
yellow brown

light olive gray
yellow brown

O none none none

P none none none
Oatmeal agar (LSP. No3) G good good moderate

A abundant, abundant, moderate

light greenish gray
R yellow brown

grayish yellow brown
yellow brown

light olive gray
yellow brown

O none none none

P none none none
Inoragnic salt-starch agar G good good good
(1S.P. No4) A abundant, abundant, abundant,

light olive gray
R yellow brown

grayish yellow brown
yellow brown

light olive gray
yellow brown

O none none none
P none none none
Glycerol asparagine agar G good poor good
(I.S.P. No.5) A abundant, poor, abundant,
light greenish gray yellow light olive gray

R yellow brown

yellow brown

yellow brown

O none yellow none
P none none none
Peptone-yeast extract iron G poor poor poor

agar (I.S.P. No.6)

A poor, light brownish gray
R yellow brown

poor, dark yellow
yellow brown

abundant, brownish white
yellow brown

O none yellow none

P none none none
Tyrosine agar G good good good
(IS.P. No.7) A abundant, abundant, abundant,

light olive gray
R yellow brown
O none
P none

light brownish brown
yellow brown
none

none

brownish white
yellow brown
none

none

“Medium employed by International Streptomyces Project
G, Growth; A, Aerial mycelium; R, Reverse side of colony; O, Other pigments; P, pH indicator
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Table II. The utilization of carbon sources by K 6-
2, S2-1 and Y 2-2 isolate

Table III. Formation of melanoid pigments of K 6-2,
S2-1 and Y2-2 isolate

Antagonistic strains”
Carbon source

2 521 Y 2-2

Antagonistic strains
Medium

K 6- K62 S21 Y22

D-glucose + + + Peptone-yeast extract iron  — + -
L-arabinose + - + agar (I.S.P. No.6)
I-inositol + - - Tyrosine agar - - -
Rhamnose - - - (I.S.P. No.7)
D-fructose + - + Tryptone-yeast extract + + +
Cellulose — — - broth (I.S.P. No.1l)
D-galactose + — + “Each strain was treated by 2 replications in order
D-xylose + — — to test the formation of melanoid pigments. +, Posi-
Sucrose _ _ _ tive; —, Negative
D-raffinose + + -
D-mannitol + _ 4 o1z} el KK FlFeA ol A3 6-2+
No carbon _ _ _ Streptomyces variabilis®}+= 22 rhamnose®} D-ra-

control finoseoll A Z-7b SANS- o ANHSS YRS

“Each strain was treated by 2 replications in order
to test the utilization of carbon sources. +, Positive;
—, Negative

AEAH(Table ). webs, olzfdt RES BT
frastel Bohs o, 7h5} 6-2(K 6-2), A& 2-1(S2-
1), oFF 2-2(Y2-2) = Z7; Streptomyces variabilis
9} Streptomyces virginiae X Streptomyces griseo-
us2 SEREE Aok

Shirlings} Gottlieb(1968)+= Streptomyces varia-
bilis®) fa¥+ 703 (Spira) o] i, faFRES Hl
ERoko] Ael(Spiny)el, HES Wik Az
KA Zo) 2, [REFES 7182 ul, D-glucose, L-
arabinose, I-inosito]l, rhamnose, D-fructose, D-xy-
lose, D-mannitol& 4% FIAgw stdct 2
2], Streptomyces virginiae] Ba 7= 2] 3 e} (Re-
tinaculum-apertum) $1.2 BFRE-S vz 3
(Smooth) o)™, B2 ke 4722 KEA S|
D-glucose, D-fructose-& 4% Fifgcte stdch
T3 Streptomyces griseolus®] MavE TFETEZ
el (Rectusflexibilis) ol JaFEmES wlme]$
He(Smooth) 9o, BEHER @k 442 K&
Al%o] 2 D-glucose, L-arabinose, D-xylose, D-fruc-
toseE AFol FIFETI dhdch. Table IV #5
ot o], RS A B R R EREQ
BT Ao ZAstont SEAQl HEel A 2k

A& 2-1% Streptomyces virginiaeS= 22 D-fruc-
tose®} D-raffinosecl| A 77zt SAI RS-} oA uk--&
el g o} Doraffinose’}t Arbg el A$
2-1¢] AFL RERC A7 A o2 Bt viw
L w o] 2 AHm=E <7t Ak
ofF 2-2% D-xyloseol A SA3WF3-& viehdl 7o)
Streptomyces griseolus] 7352} @k ow], 3k suc-
rose, D-mannitol, rhamnosecl| A& Streptomyces
griseolus’} S-S JERd R T oS
= veld $E glvbs #HE(Shirling®} Gottlieb,
1968)71 glema Fu] AU o] "o d A
o]t

8 %(1989) AZ@elA 5B Streptomyces
alboniger 2 Streptomyces roseolilacinus7}  chiti-
nase S AArEte] F. solani®l A2Hg HyES
sk, & HRAA 5ERER Streptomyces
spp.&= chitinase®l] 213k 74217} ol T2 & 4x0j)
o8 FEHRRE 433y ABRBHS Bk
sto.2 qpgser & Zlo|ch

m =

ABREE g 2 Re 11080 HBES
Este] AR BIREQ Fusarium solanis} Cy-
lindrocarpon destructanso| RS vehlie 3
o) Hogigol Feiz wioka A=Aql A ¢
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Table IV. Comparison of K6-2, $2-1 and Y2-2 islate with Streptomyces variabilis Pridham, et al. ISP5179,
Streptomyces virginiae Grundy, et al. ISP5094 and Streptomyces griseolus Waksman, ef al. ISP5067

Characteristics . K.6-2 S21 . Y22
S. wvariabilis ISP5179 S. virginiae ISP5094 S. griseolus 1SP5067
Morphology
Spore chain Spira Retinaculum-apertum Rectus-flexibilis
Spira Retinaculum-apertum Rectus-flexibilis
Spore surface Spiny Smooth Smooth
Spiny Smooth Smooth
Cultural characteristics
Aerial mass color Gray series Gray series Gray series
Gray series Gray series Gray series
Soluble pigment None Variable None
None None None
Reverse side of colony None None None
None None None
pH indicator None None None
None None None
Melanoid pigment Variable Variable Variable
Variable Variable Variable
Carbon utitization
D-glucose + + +
+ + +
L-arabinose + - +
+ — +
I-inositol + - -
+ _ _
Rhamnose - - -
+ - +
D-fructose + - +
+ + +
Cellulose - - -
D-galactose + - +
D-xylose + - -
+ - +
Sucrose - - -
- - +
D-raffinose + ' + -
D-mannitol + - +
+ - +

+, Positive; £, Doubtful; —, Negative
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Azt 247t SERESAT A 2ok
73t 6-2(K6-2)7F 7713 el(Spira) 93, A& 2-1
(§2-1)-& :z) 3= (Retinaculum-apertum) $1.2.9,
FF 2-2(Y2-2)& FEFES Fel(Rectus-flexibi-
lis) Ach £xpd Ewle] meke 743} 6-2(K 6-2) ¢
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(Smooth) G.o.m, Z1AFAMAS] A2E 25 K
AZ-oldh wekA, 73} 6-2(K 6-2), 48 2-1(S 2-
1), ¥F 2-2(Y 2-2)& Streptomyces variabilis, Stre-
ptomyces virginiae, Streptomyces griseolusz 27
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