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Abstract

Various microorganisms live in soil, of which those colonizing rhizosphere interact with nearby

plants and tend to develop unique microbial communities. In this study, we isolated diverse actinomycetes
from rhizosphere of rice (Oryza sativa L.) cultivated in fertilized (APK) and non-fertilized (NF) paddy soils,
and investigated the diversity and antimicrobial activity of them. Using four kinds of selective media, 152
isolates were obtained from the soil samples and identified by determining 16S rRNA gene sequence. All of
the isolates showed 99.0%~100.0% similarities with type strains and were classified into six genera:
Dactylosporangium, Micromonospora, Kitasatospora, Promicromonospora, Streptomyces and Streptosporangium.
Most of the isolates, 143 isolates, were classified into the genus Streptomyces. Additionally, many isolates had
antimicrobial activity against plant pathogens, especially Magnaporthe oryzae (rice blast pathogen) in fungi.
These findings demonstrated that rice rhizosphere can be a rich source of antagonistic actinomycetes

producing diverse bioactive compounds.

Key words Actinomycetes, Rice rhizosphere. Antimicrobial activity
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THol= AF ‘E‘ﬂﬂé&(Sclemtinia sclerotiorum KACC #79 F= 152470 eH, 72F #5759 16S rRNA 4
40457), 2F BEAWE(Colletotrichum  acutatum KACC 2 A7 g E{F T 278 99.0%~100.0%2] =2 4
40804), =¥t YIS (Didymella bryoniae KACC AL e e Zeg EIHT(Fig. 1). ¥4 275
40938), Aol (Botrytis cinerea KACC 40573), A& 2 747} Streptomyces 2:(20%), Micromonospora 3:(3%),

N o Number of positive isolates

Species ;:;’ia?els snml(l;; ;ty Fungi Bacteria
FO FS CA MO SS BC DB BO RS PU XO PC

Streptomyces anulatus 53 99.5-99.9 0 8 3 40 7 8 8 29 33 1 19 8
Streptomyces griseoplanus 99.8 0 0 0 1 0 0 0 1 1 0 2 1
Streptomyces setonii 1 99.5 0 0 0 0 0 0 0 0 0 0 1 0
Streptomyces cinereorectus 14 99.6-99.9 0 2 1 9 3 2 2 6 5 0 8 2
Streptomyces flavovirens 1 99.7 0 0 0 1 1 0 0 0 0 0 1 0
Streptomyces pulveraceus 1 99.9 0 0 1 1 0 1 0 0 1 0 0 0
Streptomyces atratus 2 100.0 0 0 2 2 0 2 0 1 2 0 0 0
Streptomyces yanii 1 99.9 0 0 0 0 0 0 0 0 0 0 0 0
Streptomyces violascens 1 99.9 0 0 0 1 0 0 0 0 1 0 0 0
Streptomyces scopuliridis 3 99.3 3 2 3 2 3 0 3 3 3 0 0 0
Streptomcyes colombiensis 17 99.8-100.0 8 12 11 14 11 7 11 9 13 2 2 0
Streptomyces cirratus 5 99.9-100.0 0 0 0 2 0 0 0 0 0 0 0 0
Streptomyces spororaveus 1 99.9 0 0 0 0 0 0 0 0 0 0 0 0
Streptomyces olivochromogenes 15 99.7-100.0 0 0 0 7 1 1 1 7 11 7 9 1
Streptomyces phaeoluteigriseus 1 99.1 0 0 0 1 0 0 1 1 0 1 0 0
Streptomyces turgidiscabies 1 99.3 0 0 1 1 0 0 1 1 1 0 0 0
Streptomyces humidus 7 99.8-100.0 0 5 7 7 6 7 7 1 7 7 6 5
Streptomyces rishiriensis 11 99.9-100.0 1 0 5 11 10 11 10 4 11 6 0 0
Kitasatospora paranensis 1 99.2 0 0 0 0 0 1 0 0 1 0 0 0
Streptomyces herbaricolor 1 99.9 0 0 0 1 0 0 0 0 0 0 0 0
Streptomyces shenzh i 5 99.7-998 0 0 3 4 5 5 5 4 4 4 4 1
Streptosporangium canum 1 100.0 o o0 o0 o0 o0 o0 o0 0 O O 0 O
Promic spora flava 1 99.0 0o 0 0 1 0o 0 0 1 o 0 0 0
Dactylosporangium siamense 1 99.7 0 0 0 0 0 0 0 0 0 0 0 0
Micromonospora mirobrigensis 1 99.4 0 0 0 0 0 0 0 1 0 0 0 0
Micromonospora chokoriensis 1 99.5 0 0 0 0 0 0 0 0 0 0 0 0
Micromonospora saelicesensis 3 99.6-99.9 0 0 0 0 0 0 0 0 0 0 0 0
0 'ﬁon Total 152 99.0-100.0 12 39 37 106 47 45 49 69 94 28 52 18

Fig. 1. Phylogenetic diversity and antimicrobial activities of isolates from the rice rhizosphere.
FO, FE oxysporum; FS, F. solani; CA, C. acutatum; MO, M. oryzae; SS, S. sclerotiorum; BC, B. cinerea; DB, D. bryoniae; BO, B.
oryzae; RS, R. solani; PU, P. ultimum; XO, X. oryzae; PC, P. carotovorum.
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Table 1. Representative actinobacterial strains isolated from rhizosphere of rice cultivated in the fertilized paddy soil (APK)

Isolation media

Total no. of isolates

Species

No. of isolates

HV

2

Streptomyces colombiensis

\9)

SCA

19

Streptomyces anulatus
Streptomyces cinereorectus
Streptomyces cirratus
Streptomyces flavovirens
Streptomyces griseoplanus
Streptomyces herbaricolor
Streptomyces olivochromogenes
Streptomyces rishiriensis
Streptomyces setonii
Streptomyces shenzhenensis

Streptomyces turgidiscabies

—_ e e e e = e = W) ]

SIM

38

Streptomyces anulatus
Streptomyces rishiriensis
Streptomyces humidus
Streptomyces cinereorectus
Streptomyces yanii
Streptomyces spororaveus
Streptomyces shenzhenensis
Streptomyces olivochromogenes
Streptomyces colombiensis

Kitasatospora paranensis

—
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I T S |

TWYE

43

Streptomyces anulatus
Streptomyces colombiensis
Streptomyces shenzhenensis
Streptomyces scopuliridis
Streptomyces olivochromogenes
Streptomyces cinereorectus
Streptomyces humidus
Streptomyces atratus
Streptomyces violascens
Streptomyces rishiriensis
Streptomyces phaeoluteigriseus
Micromonospora mirobrigensis

Promicromonospora flava
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Table 2. Representative actinobacterial strains isolated from rhizosphere of rice cultivated in the non-fertilized paddy soil (NF)

Isolation media Total no. of isolates

Species No. of isolates

HV 2

Streptomyces colombiensis 2

Streptomyces anulatus
Streptomyces olivochromogenes

Streptomyces cirratus

SCA 14

Streptomyces colombiensis
Streptomyces griseoplanus

Streptomyces pulveraceus

—_— = W) NN

Streptomyces anulatus
Streptomyces olivochromogenes

Streptomyces cinereorectus

SIM 29

Streptomyces rishiriensis
Micromonospora saelicesensis
Streptomyces cirratus

Streptosporangium canum

Streptomyces colombiensis
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Streptomyces anulatus

Dactylosporangium siamense

TWYE 5

Micromonospora chokoriensis

Micromonospora saelicesensis
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Fig. 2. The proportion of isolates with antagonistic activity
against each pathogenic microorganism.

FO, FE oxysporum; FS, F. solani; CA, C. acutatum; MO, M.
oryzae; SS, S. sclerotiorum; BC, B. cinerea; DB, D. bryoniae;
BO, B. oryzae; RS, R. solani; PU, P. ultimum; XO, X. oryzae;
PC, P. carotovorum.
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