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Identification and Characterization of an Endophytic Strain of
Streptomyces from Rice Roots (Orysa sativa L.)
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We isolated an endophytic actionmycete from root tissues of rice plant collected from paddy field
near Dankook University, Cheonan, Korea. Surface sterilized roots were laid on the selective agar
plates and incubated. The powdery actinomycete colonies appeared on the root surface after four
weeks incubation. We isolated a strain JK-5 among them and could determine its taxonomical
position as Streptomyces diastaticus subsp. ardesiacus by using 16S ribosomal DNA sequencing. The
chemotaxonomical and morphological studies confirmed the taxonomical position of the strain JK-5.
The shape of aerial hyphae was flexible and they contained spore chains with more than 30 smooth
spherical spores per chain. Cell walls contained LL-diaminopimelic acid. There was no
characteristic sugar in whole-cell hydrolysates. The major fatty acids were anteiso-15:0, anteiso-17:0
and is0-16:0. The specific menaquinones, MK-9 (Hs), MK-9 (Hs), were detected. The GC content
was 72%. Antifungal activities of the strain JK-5 were relatively strong against fungal plant
pathogens. The endophytic growth of the strain JK-5 was confirmed by SEM observation of the
root and stem of the infected rice plant.
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Fig. 1. Colonies of actinomycetes emerging from the surface-
sterilized rice roots after 4 weeks incubation.
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Fig. 2. Scanning electron micrography of aerial mycelium of
the isolate, Streptomyces diastaticus subsp. ardesiacus JK-5.
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Table 1. Fatty acid compositions of the strain JK-5

Fatty acids Composition (%)

15:0 1.9
16:0 12.3
iso-14:0 2.6
is0-15:0 11.4
is0-16:0 13.2
iso-17:0 5.1
anteiso-15:0 29.7
anteiso-17:0 12.8
cyclo-17:0 1.3
anteiso-17:1 w9c 1.5
iso-17:1 w9c 1.6

16:1 w7c 2.7
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Table 2. Chemotaxonomic characteristics of the strain JK-5

Characteristics K- 5
Cell wall type I
DAP LL-DAP
Sugar none
anteiso-15:0
Major fatty acid anteiso-17:0
is0-16:0
Menaquinone MK-9(H6) MK-9(HS8)
GC Mol% 72
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Fig. 3. Antifungal activity of the strain JK-5 against the
pathogenic fungus, Fusarium solani grown on yeast extract
malt extract agar plate.
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Fig. 4. Scanning electron micrograph of the endophytic
growth of the strain JK-5 in the root of the rice plant,
Keunnunbyeo.



Table 3. Antifungal activity of the isolate JK-5 against
some pathogenic fungal strains on different media.

Fungus Medium Antifungal activity
Fusarium oxysprum YEME ++
TYE ++
HT ++
PDA -
Fusarium solani YEME ++
TYE ++
HT ++
PDA -
Rhizopus oryzae YEME ++
TYE ++
HT ++
PDA -
Trichoderma sp. YEME +++
TYE ++
HT ++
PDA -

YEME: yeast extractmalt extract agar
TYE: tryptone-yeast extract agar

HT: Hickey and Tresner agar

PDA: potato dextrose agar
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