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ABSTRACT. Large patch disease in Zoysia japonica Steud. is the most destructive disease in turfgrass. For large patch
management, it has been dependent on chemical controls but pesticides are harmful to soil, water and biodiversity. In this study,
we evaluated 4 Streptomyces spp. strains (S2, S5, S8 and S12) which were selected in previous studies using metagenome
approaches. Root colonization of the strains, large patch suppressing effect and the pathogen density change in actual golf course
were investigated to evaluate biological control potential of the strains. All strains exhibited reliable root colonization ability that
strains populations were higher than 6 log cfu g™ in turfgrass rhizosphere. The pathogen density, with S8 treatment, was detected
average of 0.7 after a week and average of 1.2 after 4 weeks. Disease control and suppressive the pathogen population by S8 strain
showed higher efficiency than other strains. S8 was applied in an actual golf course for the large patch control and pathogen
density. The pathogen density in S8 treatment plot was detected below 1.6 per toothpick and lower compared with untreated plot.

The results indicated that pathogen density was suppressed by S8 and the stain has great potential as a biological control agent for
the large patch.
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EQFH U2l Pythium spp., Fusarium spp., Rhizoctonia spp.
2} Phytophthora spp-E *ARICH= 27| 1tk (Mahadevan
and Crawford, 1997). Streptomycesy Alato] 2l&1 WA o
O E T ot ol FRUAS 71 cheket ol kAl
AFES Al ot AR Streptomycesss Alat-2 22,500
7V Ame] ety S Edol ofrka wasel ot
(Bérdy, 2005). o]t o|AFAAHES FFoFA|, FHHlolE A
Al, A=tAl, AzA e ASAY] da2 2olal it
(Sanglier, 1993).
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Fig. 1. Root colonization of 4 selected strains on turfgrass
rhizosphere. All strains exhibited reliable root colonization
ability that strains populations were higher than 6 log cfu g™ in
turfgrass rhizosphere. Statistical analysis with Tukey’s HSD
(p=0.05).
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Fig. 2. Large patch disease control effect of 4 strains for 4 weeks.
The pathogen density, with S8 treatment, was detected average
of 0.7 after a week and average of 1.2 after 4 weeks. Disease
control and suppressive the pathogen population by S8 strain
showed higher efficiency than other strains. Statistical analysis
with Tukey’s HSD (p=0.05).

A A= wke A3 =] A=t (Burr and Caesar,
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Fig. 3. Large patch disease symptoms and control effect by Streptomyces strains. Upper panel: before treatments; lower panel: 3

weeks after treatments of each Streptomyces strain.
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Fig. 4. The disease suppressive effect by Streptomyces strains.
Control and suppressive density effect of S8 isolate against large
patch was appeared higher than other isolates. Statistical
analysis with Tukey’s HSD (p=0.05).
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Fig. 5. Population density of Rhizoctonia spp. after the
biocontrol agent treatments in a country club. S8 isolate was
applied for large patch control and pathogen density was
investigated pathogen density in actual golf course. Pathogen
density of S8 isolate treatment plot was detected below 1.6 per
toothpick and lower compared with untreated plot. Statistical
analysis with Tukey’s HSD (p=0.05). Error bars represent the
standard deviation of three replicates.

e mER BARAZ]of whet Bt WETL ofke) A;
ol AR B R Eto] H|ste] AA|HA WA HA
9] W=7} AEE Q. Rhizoctonia®] U= ZALo|A] 3 7
O] o] LA ol A ThRE Wol L2 FtAL7E 57) ofskm =

AT}, o] FAR] WEAF R M Roleh AzreE 4
Q19 Paulitz and Schroeder (2005)2] ¢13tof| 9|3t -
Sfn gy Wuke] FHT kel ok Boliz o]l 1
A% oF el FADE BaEen B van By
T} 7 ol A9 ASEA werie ®ut Q.
B Ao ofseh B o] AP} R Aol

2o] Ej9let. o] 2 Ak o|Ae] A ARl
¥ EL 940l aolo] uhet o 4 glcka Abzen
Hepsh & 4 9l et Agslolol & Ao BuEd

=2 T X1

O:

o (o]
£ =

i
=
)

4
Ol

-8 317 (Korean lawngrass)of] B
Folup Aol 4] 417ksA habse 2
oh. 28 PAS Slstel R skl
o o]k EoF A AJET}OFA O _"X]
11:} o] ] u:}ﬂ- oq:[LL 7FAH_L—]XH:I:I mxﬂ
olgstol #H| 2UYE 5, 24
Aaste 44 o] Agelel He
AFBHEE. ARA el 27
EP% 52,5, 13} 12 @39] 2

]_

b

[
O.N

!
-&' 20 MK
;9

i IO

il ru{m

S
:LmSérUﬁZoE

gﬂﬁ_&m\ﬂ

e
1
o
é?a

I

o > -l>
z
lﬁ

-~ oZi
o

e o D

do & W 1l

ogmlo%imﬂghlojgﬂlo
il
of
ol
o,
2
>~

N
S~
>
o
i)
(7
-lN
>4
N
A
(o))
<3
aQ
g
o
UQ
o
<>?~
off l'FU
ox

1%
o

=
r o
D)
1o
e
i
tX
r\l
s
gi

o

»

0

r

u
i
04.4
L

23 Ao g Uehyth 82, 5, 83t 12 #3E A 2sto] |
At Y=E ARG 23} S8 F52] ¢ 1534 Hat 0.7
oA 4FAol= 1282 Wst e Aart 7P $2

Ao Uehgton] 2Nu Yy AR 3 58 FH7H
F SR AR BT dAAYY AR O]
4 ol 88 FHE olgato] Ax| FIAeA 2wy
e U o ATE 24 A5 S8 B AT
el ol visto] WHFe] Wwst o 2A AT 16 ]
AzE|gon] s8 2% el gstel YUF Uw
4% JO= B 5 ek

o I of o
W& dd
é r*

tﬁ

Acknowledgements

This research was supported by the “Cooperative Research
Program for Agriculture Science & Technology Development
(PJ01101201) from Rural Development Administration of

Korea.

References

Bérdy, J. 2005. Bioactive microbial metabolites: A personal view. J.
Antibiot. 58:1-26.

Bull, C.T., Weller, D.M. and Thomashow;, L.S. 1991. Relationship
between root colonization and suppression of Gaeumannomyces
graminis var. tritici by Pseudomonas uorescens strain 2-79.
Phytopathology 81:954-959.

Burr, TJ. and Caesar, A. 1984. Beneficial plant bacteria. CRC Crit.
Rev. Plant Sci. 2:1-20.

Cao, L., Qiu, Z., Dai, X, Tan, H., Lin, Y. et al. 2004. Isolation of
endophytic actinobacteria from roots and leaves of banana
(Musa acuminata) plants and their activities against Fusarium
oxysporum f. sp. cubense. World ]. Microbiol. Biotechnol.
20:501-504.

Chang, T.H,, Ru, Y.J. and Lee, Y.S. 2007. Soil mineral nutrients and
microbes are responsible for large patch disease caused by
Rhizoctonia solani AG2-2 in zoysiagrass turf. Kor. Turfgrass Sci.
21:113-126. (In Korean)

Graham, J., Marshall, B. and Squire, G. 2003. Genetic differentiation
over a spatial environmental gradient in wild Rubus idaeus
populations. New Phytol. 157:667-675.

Green, D.E,, Fry, ].D., Pair, ].C. and Tisserat, N.A. 1994. Influence of
management practices on Rhizoctonia large patch disease in
zoysiagrass. HortSci. 29:186-189.

Green, D.E.,, Fry, ]J.D.,, Pair, J.C. and Tisserat, N.A. 1993.



34 A - ot -

=)
=
of
g
"

1>

Pathogenicity of Rhizoctonia solani AG 2-2 and Ophiosphaerella
herpotricha on zoysiagrass. Plant Dis. 77:1040-1044.

Handelsman, J. and Parke, J.L. 1989. Mechanisms in biocontrol of
soilborne plant pathogens. pp. 27-61 in: Plant-Microbe
Interactions, Molecular and genetic perspectives, vol. 3. T.
Kosuge and E.W. Nester, eds. McGraw-Hill, New York. p. 511.

Kieser, T., Bibb, M.]., Buttner, M.J., Chater, K.E and Hopwood,
D.A. 2000. Practical Streptomyces Genetics. The John Innes
Foundation, Norwich, UK.

Lee, J.H., Min, G.Y., Chang, ] W, Choi, S.M., Shim, G.Y. and Kwak,
Y-S. 2015a. Investigation of fungicide response of Streptomyces
spp. isolated from rhizosphere in zoysiagrass. J. Pesticide Sci.
19:54-63. (In Korean)

Lee, J.H., Min, G.Y,, Shim, G.Y,, Jeon, CW,, Choi, S.M., Han, J.].
and Kwak, Y-S. 2015b. Soil microbial community analysis in
large patch (Rhizoctonia solani AG2-2 IV). Weed Turf. Sci.
4:124-128. (In Korean)

Lee, J.H., Min, G.Y.,, Shim, G.Y,, Jeon, C.W. and Kwak Y-S. 2015c.
Physiological characteristics of Actinomycetes isolated from
turfgrass rhizosphere. Weed Turf. Sci. 4:348-359. (In Korean)

Liddell, C.M. and Parkem J.L. 1989. Enhanced colonization of pea
taproots by a fluorescent pseudomonad biocontrol agent by

water infiltration into soil. Phytopathology 79:1327-1332.

Loper, J.E, Haack, C. and Schroth, M.N. 1985. Population
dynamics of soil pseudomonads in the rhizosphere of potato
(Solanum tuberosum L.). Appl. Environ. Microbiol. 49:416-422.

Mahadevan, B. and Crawford, D.I. 1997. Properties of the chitinase
of the antifungal biocontrol agent Streptomyces lydicus
WYEC108. Enzyme Microb. Technol. 20:489-493.

Sanglier, J.J, Haag, H., Huck, T.A. and Fehr, T. 1993. Novel
bioactive compounds from actinomycetes: a short review
(1988-1992). Res. Microbiol. 144:633-642.

Paulitz, T.C. and Schroeder, K.L. 2005. A new method for the
quantification of Rhizoctonia solani and R. oryzae from soil.
Plant Dis.89:767-772.

Song, C.H., Islam, M.R., Chang, T. and Lee, Y.S. 2012. Isolation and
identification of antagonistic bacteria for biological control of
large patch disease of zoysiagrass caused by Rhizoctonia solani
AG2-2 (IV). Asian ]. Turfgrass Sci. 26:8-16. (In Korean)

Suslow, T.V. 1982. Role of root-colonizing bacteria in plant growth.
pp. 187-223 in: Phytopathogenic Prokaryotes, Vol. 1. G. Lacy
and M. S. Mount, eds. Academic Press, New York. p. 541.

Weller, D.M. 1988. Biological control of soilborne pathogens in the
rhizosphere with bacteria. Annu. Rev. Phytopathol. 26:379-407.



