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Identification of Antagonistic Streptomyces Species on Phytophthora
mcottanae var. parasitica and Fusarium oxysporum f. sg. vasinfectum

Causing Sesame Wilt and Blight

Bong-Koo Chung and Sang-Oh Ser
Department of Agricultural Biology, Chungbuk Nat'l University, Cheongiu 360-763, Korea

ABSTRACT: The two isolates of Streptomyces antagonistic to Phytophthora nicotianae var. parasitica
and Fusarium oxysporum [. sp. vasinfectum were identified as based on the morphological, cultural
and physiological characteristics on various culture media. Spore chains of St-11 isolate was rectus-
flexibilis(RF), whereas the other isolate, St-20, was shown rectinaculum-apertum(RA). Spore surface
of St-11 isolate was smooth, while St-20 was spiny. Aerial mycelia of the two isolates were all
gray color and growing conditions on media were good as a whole. Any soluble pigment was not
shown in cultivation of the two isolates. St-11 isolate showed negative response on starch hydrolysis
and gelation liquefaction, whereas St-20 isolate was positive on starch hydrolysis and a negative

on gelatin reaction, St-11 isolate was identified as Streptomyces bikiniensis and St-20 Streptomyces
echinoruber, respectively.

KEYWORDS: Phytophthora nicotianae var. parasitica, Fusarium oxysporum vasinfectum, Streptomyces
bikiniensis, Streptomyces echinoruber, Sesame blight and wilt.
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Table 1. Inhibition zone produced by the three Strep-
tomyces species to Phytophthora nicotianae var. parasi-
tica and Fusarium oxysporum vasinfectum grown on
G.A. medium

Streptomyces Inhibition zone(mm)”
isolate F. oxy. vasinfectum P. nicot. parasitica
St-7 7.7 5.0
St-11 22.3 13.0
St-20 7.0 20.0
Control 0 0

“Inhibition zone was a mean of 5 replicates
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Fig. 1. Rectus flexibilis spore chain of St-11 isolate(A) and rectinaculumapertum of St-20 isolate(B) cultured
on oatmeal agar medium after 14 days incubation at 28T.(X400)

Fig. 2. Smooth form of electron micrograph of the St-11(A) and spiny form of the St-20(B) on oatmeal agar
medium after 14 days’ incubation at 28C. Bar=19 um(A) and 0.5 pm(B)
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Table 2. Cultural characteristics of St-11 and St-20 isolates

Medium® Isolate Medium® Isolate
St-11 St-20 St-11 St-20
QOatmeal agar G good good Nutrient agar G good poor
(I.S.P No 3) A abundant abundant A abundant poor
grayish brownish gray grayish none
R yellow grayish R grayish none
O none none O none none
Inorganic salt- G good moderate Glucose peptone G good good
starch agar A abundant abundant agar A abundant abundant
ISP No 4) grayish brownish gray yellow brown yellow brown
R grayish grayish R yellow brown  grayish
O none none O none none
Glycerol aspara- G poor poor Glucose- G poor good
gine agar A abundant abundant asparagine agar A abundant abundant
(ILS.P No 5) white gray brownish-gray grayish brownish white
R yellow brown  yellow brown R white gray yellow brown
O none none O none none
Tyrosine agar G good poor Peptone-yeast G good poor
(LSP No 7) A abundant abundant extract iron agar A poor abundant
brown white brownish-gray (LS.P No 6) brown white brownish white
R yellow brown  yellow brown R yellowish brown yellow brown
O none none O none none
Yeast-malt G good good
extract agar A abundant abundant
(ISP No 2) grayish yellow brown

R grayish yellow

O none

grayish

none

*Medium employed by International Streptomyces Project
G, Growth; A, Aerial mycelium; R, Reverse side of colony; O, Other pigment

Table 3. Formation of melanoid pigments of St-11

and St-20 isolates.

Medium

Antagonistic strains

St-11

St-20

Peptone-yeast extract iron agar

(I. S. P. No.6)
Tyrosine agar
(1. S. P. No.?)

Tryptone-yeast extract broth

(I. S. P. No.1)

Each strain was treated by 2 replications in order
to test the formation of melanoid pigments. +:
Positive; —: Negative

113} St-20 2% Gelatin #(LgES
a3 47}R 9] g A 2

gl Table 5).
Hed AF |

e AEY BR A 5 Bk St113 St-203

BF 11-389) 4£FREHES 2k

HERER St-119) piEd B RERHFH
7103)0]9 2 fgFAH&(Spore chain)e F-EFEL
R 9KRectus-flexibilis)o] ™ HaF#E 10-50 Llke
aFes 71Al o 2] REsdth MRS Cylind-
rical ol EHMm-S vlaze]d = KSmooth form)
olgich. welA B FFE I Bl HFEsERS}
(Shirling 5, 1968) —KBEIEE S. bikiniensisZ A
sEstedoy. )3 HERE St-11-2 surcose, d-mani-
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Table 4. The utilization of carbon sources by the St-
reptomyces isolates, St-11 and St-20

Antagonistic strains®

Carbon
St-11 St-20

D-glucose + +
D-fructose + +
L-arabinose + +
Cellulose + -
D-xylose + +
Salicin + -
I-inositol - -
Raffinose - -
Mannitol - +
L-rhamnose -

Sucrose - +
Melibiose - +

No carbon control - -

“Each strain was treated by 2 replications in order
to test the utilization of carbon sources. +: Posi-
tive; —: Negative

Table S. Physiological characteristics of the Strepto-
myces isolates, St-11 and St-20

Antagonistic strain

Item
St-11 St-20

Hydrolysis of starch - +
Liquefaction of gelatin - -
Formation of melanoid pigment + -

Temperature range of growth 11-38C 11-38C

+: Positive —: Negative

tol, ramnose$} raffinoseol| A x}e]7} ¢)9l 2 St-20-&
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tum)e]™ MITEES vHs29KSpiny form)o]e
v} vjm2]$ Z9KSmooth form)E 72 ey}
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Ak

AZREA A HEES Streptomyces spp.e  chiti-
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m =

I R R AE el BRI BET 25Kl
sle] JRERY, BIER B AR Sl S8l F
Asgch. MEHEAEY RTFAMERES] #HEAE
St-11-2 FEFE3ZF 2ol Rectus-flexibilis)?l KE 7
BEiERE St-202 7] 2 9l (Rectinaculum-apertum)o] gl
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