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ABSTRACT. Biocontrol potential of an isolate of Helicosporium spp. against Rhizoctonia solani, Fusarium
oxysporium and Phytophthora drechsleri was evaluated in vitro and in vivo. A selected biocontrol agent designated
as Helicosporium 0635BP strongly inhibited growth and lysed mycelium of Rhizoctonia solani and Fusarium
oxysporium on PDA. Autoclaved culture filtrate of the agent also completely inhibited growth of the turfgrass large
patch pathogen, R. solani AG2-2 TV at the concentration of 50 ml L. The pathogen was killed when dipped under
the 20% filtrate for four hours or 50% for one hr. In a field trial, plots applied with the crude or times diluted culture
filtrate showed 100% control efficacy of the turfgrass large patch as a chemical applied for a comparison. Results
indicated that Helicosporium 0635BP is a promising biocontrol agent on control of the turfgrass large patch disease
and its culture filtrate contained unknown heat suitable antifungal substance (s). Further studies on mass production,
purification and identification of the unknown compound (s) are in progress for practical use.

Key words: Biocontrol, Helicosporium, Large patch, Turfgrass

& e A7 Fofo|thElad
A AT

o

FEUAES el
S

e
=
m

>
>,
s}
>
N
)
T
i)
k1

*Corresponding author:
Phone) +82-54-530-1212, Fax) +82-54-530-1218
E-mail) whitegrub@knu.ac kr

and Baker, 1993; Omura et al., 1988).
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olzl =12l shtolth(Shim et al., 1994; Jung et al, TIZAHAYY WA RAE ALt H=2 WA ©l87Fs
2008). AA s Po] FaAgoA zt)e] FAE AskA S HESNT
AFsh= Wol7] " AAES JFHQ HHE 3t
3 glonm F2 FleHsokd oFsa k. 2EY oy  AlSHelFo| HARMERIN St
gk HoFA]l slekA WA= oFAl Ao wd s 2 A3 A8 Helicosporium sp. KCTC 0635
A= digh F28 Fo] $HEL o FAXY A7l 19989 A ko] W AAMRA 2 EH —‘1], ﬂ‘
e woke AP sk A tisk duIEe] AR Al BARYGS Yeh 2, 84 53 = += PDBHIA ¢l
= =2 AAo] D}(Shlm and Kim, 2000; Uddin and Viji, A1 157F w&F A] 9hale] MAE Bulgit, i 2 A
2002). wZol] F= oA ZAHAAY S WA & FH FF= Helicosporium sp.2-2 57 F A THChoi et al.,

sJ5tol TheFe A-Eol
o AAE A 20|
EEo) A Fol Al

5 o] &3st A=A A, A #F
2005; Islam et

%2 JTHChai et al., 2001; Geon et al.,
al., 2009; Jung et al., 2008).
Helicosporium2 E-7] #3702 AUF-F(Pinus), £Z
2H(Populus), -2 HF2=(Eucalyptus) 52 FAHgoA FAY
Hom sAets ZFolz LA rHGoos, 1987).
Helicosporium®] EA& FAAA FLS S - o83t
7], 9184 HAle 5 48R cellulose} pecting: -3l
3l cellulasel} pectinaseE w4l & Aoz d&HA Ut
(Goos, 1987). Lut Fgolo] AlEH FARL 2153} 7o)
cellulose® A5 o] 1222 Helicosporiums THE 39|
o] AlZ¥ & A7 AY S JANTI= AFAES
ekl Zo 2 A7tE=4| Hardy and Sivajithanparam (1995)
= Helicosporium © 278 A5HE 2302 sgle
™ Choi et al. 2012)= & Aol o8 € #FEFE FA
=4 2-methylresorcinol S &1 sk v} gtk z2u,
Helicosporiume 215 Bl A glste] EFHAL HS W

ASAY AL o3 48y WAATE o} B
A B} A= /\1240]1:}
A B AJAEL R JAIE O 2 HE By

Helicosporium®] T8 EAAA A EHQAE2 Rhizoctonia
solani$} Fusarium oxysporium 2 Phytophthora drechsleri
‘:oﬂ r,HE]- 61—&5]—/\‘] o:] LHoﬂ}v] 7—124 o]—j’__ HH 0]:)\1-5
o] Wdstel A= FFE RARIA ST, A 2H

E

2012; Goos, 1987). -2+ 9] FH&A > Ak uf =
(PDA)IA Helicosporium sp. KCTC 06355 HIA| 7]’ L
H plate SHHC HESo] 25°CoN A 5L 7 v ks &
2= AT (Rhizoctonia solani), 7] Z “”-47]
T (Rhizoctonia solani AG2-2 1V), A1 S U+ (Fusarlum
oxysporium) R AW (Phytopthora dreschsleri)®] 4% <
40 mm Aol HXuiF sttt 7} WAFo] HA ujt
2LoA 77 v & T FAlole] AR Y A7|E ZAL
skt g 7he] plateE gk WHEO R 3ubE HF AT
Helicosporium sp. KCTC 0635 BP @5 Q0] &
2l ¥ Rhizoctonia solani®t Z¥T] oA &2 ¥ Rhizoctonia
solani AG2-2 IV el ts|A] w9 =& 43S Yep)
ATH(Table 1). R. solani (cucumber)ell THa+ A A LS 15 mm,
R solani AG2-2 IVE 12mm it} 184 Q0]e] 8 &
FHADEHC! Fusarium oxysporium=}; Phytophthora dreschsler
of ek F&Fe AR wAY fle ZAoE YE
Wok(Table 1). 3A13 ZE Aol thdl coiling A2
Holx] okorom, A lysisss Phytophthora dreschsler
< A9t 359 WAl tiste] BT

o]

Hiek oflio] s AlEHAR0| CHEF XS Tl
ool wjfdS A7) $15ke] 850 ml WAL Aful-&
Z#~¥ £7)9 PDB 500 mlE 2o] 121°C 1.57]¢}ellA

308 7F D51 PDAR|AI A 7L 7F HH%?‘& ]+
AP H (R 7 :10 mm)S V2] Htste] 4§ PDBYL &
FE A Auglel FF F 25°C RI"HE1(120 rpm)

Table 1. Antagonistic activity of Helicosporium sp. KCTC 0635BP to Rhizoctonia solani, Rhizoctonia solani AG2-2 1V, Fusarium

oxysporium and Phytopthora dreschsleri.

) Antagonism
Fungi Host
Coiling  Lysis  Over growing Inhibition zone (mm)?
Rhizoctonia solani Cucumber - + - 15
Rhizoctonia solani AG2-2 TV Turf grass - + - 12
Fusarium oxysporium Cucumber - + - 5
Phytophthora dreschsler Torreya - - - -

“Inhibition was distance between pathogen and Helicosporium sp. KCTC 0635BP.
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Table 2. Effect of culture filtrate of Helicosporium sp. KCTC 0635BP on the mycelium growth of Rhizoctonia solani (cucumber),

R. solani AG2-2 1V and Fusarium oxysporium.

R.solani (Cucumber)

R. solani AG2-2 IV E oxysporium

Concentration (%)

Diameter (mm) % Control* Diameter (mm) % Control Diameter (mm) % Control
Control 63.3 - 28.3 - 15.0 -
1 48.7 23.1¢ 26.3 7.1b 16.0 0.0d
5 17.3 72.7b 0.0 100 a 16.0 0.0d
10 11.3 82.2 ab 0.0 100 a 14.0 6.7c¢
20 6.3 90.1a 0.0 100 a 14.0 6.7¢
50 0.0 100 a 0.0 100 a 11.0 26.7b
100 0.0 100 a 0.0 100 a 5.0 66.7 a

*The same letter in column represents not significantly different (P=0.05 : Duncan's multiple range test).
% Control={(Mycelial growth(mm) on control-Mycelial growth(mm) on treatment)/Mycelial growth(mm) on control}x100.

oAl 1047 wiFate] 121°C 1.571bell A 3037 Etdt
ATh Hd T Aol AZ FAE A AT v Fo] A (x
v GFed o) S AATE PDARNA] ol i Fe el L 1, 5, 10, 20,
50 B 100% B]&E H7bste] A4tg Tha 9 cm Petri dish
o 20ml® EF3th PDAMIA oA 5L ZE w3t
Rhizoctonia solani (cucumber), Rhizoctonia solani AG2-2
IV 2 Fusarium oxysporium dAPSA(A7: S mm)S HE
skl Wi 7d F #F] HAHS s Age &
7] Petri dishE ¢k RHE-0.2 39HE0 2 519
Helicosporium sp. KCTC 0635 BPS} 21 &1 Q2] th=]
Hj S A] Agkalgo] ug- =& Ao IRIE Helicosporium
sp. KCTC 0635 BP9 vjgoioll s s ® H7hgh vz oA
o] A = Lo A3= Table 29F 74T} Helicosporium
o] wjFolel e AEH U] T} v Ao s wh
gt Aol & AolE BT v A Aol o
gk A&l 7P =A vEh s 5% A2 skl
A& 100%°] AAES B3t Qo] ZE o] et &
TEHL 5% FEOAA 70%0174e] AAES AL, 50%
FEAME 100%2] AAES Bk Aol dial
A= 100% FENA 66.7%2] AAE&S HS Rhizoctonia
solani®l| V13l A TH7T A= AL HATh

Rhizoctonia solani AG2-2 TVO| CHEt &7 &1}
Helicosporium sp. KCTC 0635BP < Wl N ] Rhizoctonia
solani AG2-2 TVol] 3l s 2 HAXA|7le] W2 378
S dolHr] 95t g dS 1, 5, 10, 20, 50, 100% H]
&2 2A-3t] 50ml AAZEAA ] 20mIS Lo] A
33t} PDARIR| A w3t Rhizoctonia solani AG2-2 o+
APEAEA: 5 mm)S 1, 4, 8, 2417+ AAA 7] F A
T2 g NS A Aste] PDAMAI(R17 9 cm Petri dish)
of HEsted 25°CE27|o A wjgste] #Fo] AAE =
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Ssh AN B 2] AAR Az e PR
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Table 3. Antagonistic activity of Helicosporium sp. KCTC
0635BP according to dipping time of large patch on culture
filtrate of Helicosporium sp. KCTC 0635BP.

Table 4. Effect of culture filtrate of Helicosporium sp. KCTC
0635BP on development of large patch by Rhizoctonia solani
AG2-2 1V at 7 days after treatment in field experiment.

Diameter(mm) of

Concentration pyiping R solani AG 2-21v 0 Control”
flwate ) M0 T T s 2days 4d
yS ays ays ays
0 270 80 - :
271 850 - .
8 278 80 - :
24 275 850 - :
1 I 270 650 00 b*235 b
4 260 620 41 ab27.1 b
8 247 617 112 a 274 b
24 240 520 127 a 388 a
5 I 260 600 37 a 294 a
4 260 620 41 a 271 a
8 270 600 29 a 294 a
24 257 90 66 a 305 a
10 I 252 30 67 b 377 a
4 230 580 150 ab318 a
8 244 592 222 a 304 a
24 247 580 102 b 318 a
20 I 160 430 407 b 494 b
4 00 00 100 a 100 a
8 00 00 100 a 100 a
24 00 00 100 a 100 a
50 I 00 00 100 a 100 a
4 00 00 100 a 100 a
8 00 00 100 a 100 a
24 00 00 100 a 100 a
100 I 00 00 100 a 100 a
4 00 00 100 a 100 a
8 00 00 100 a 100 a
24 00 00 100 a 100 a

*Control (%) = (1-treatment/check)x100.
*The same letter in the column is not significantly different (P=0.05 :
Duncan's multiple range test).

= A= s Aol 27 F4HE
of Hlsle] Fri o R =A Vel om Abghe] HQF AR
I MCF-7°] tisliME HAaAMEE7F 5.4 pg/ml= B
YERSTHChoi et al., 2012). 22\ Helicosporium 0635BP
w9 AEH g JF> Ha 9 v glow 2 5
oA gago] = EFZ 39l H 2-methylresorcinol©]

Treatment Area of patch (%) % control®
Control 23.5 -
Antagonistic filtrate 1x 0.0 100 @’
10x 0.0 100 a
150% 18.6 209b
500x 252 0.0c
Pencycuron 25 WP 0.0 100 a

*Control (%) = (1-treatment/check)x100.
*The same letter in column are not significantly different (P=0.05 :
Duncan's multiple range test).
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Rhizoctonia solanidl] )¢t FEZ BA3 gAde Aol
298 zlo=w Y7t
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Helicosporium spp.®] 2 & A<+ Rhizoctonia solani®t

Fusarium oxysporium, Phytophthora drechsleridll )3t &
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48 Aol okelollX AASIAY. Helicosporium 0635BP
TF= Rhizoctonia solani®} Fusarium oxysporium®l t 3l
PDAH| Aol A 7hgt FAA &35 BT A b)
oA 50myL A2 Al 2] 22 H W +F(Rhizoctonia
solani AG2-2)° st =& A &5 BAh g
ofel] 20%el 4X17F F]E FAA AU 50% v gl 14]
7F RA] Al Rhizoctonia solani AG2-2 TV 100% AFE 3}
Aot Fx2 EFY X Helicosporium 0635BP 2]
HHokoqou 2] Al 108 71A] =] 22w AHe] ¥ 2 HS
kA 2} FAHAl 100% AT WebA Helicosporium

0635B Hj] O1: HOo %] 3= 7LAH,411tﬂ4 A§€7H ul—xﬂ X]—i keig
27Vs & Aoz AZER dests geka g
et 220 GA9F T BoT BoF HITh

HYW, =2 9,

44|, Zt], Helicosporium.
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