Sasokuats| x| A4 A3 (2000)
The Korean Journal of Pesticide Science
Vol. 4, No. 3, pp.68~74(2000)

ENE(Trifolium repens L.) YR MEWMH Penicillium oxalicum
(PENOX)Q| Hio}, A4ZF ZEXMEAM 9l ERARI0|20]]
D|Xjl= =28 4 20| Het

HBEAATE FAABLADTAE

Qo : Penicillium oxalicum(PENOX)-2 Ztjt &7 E(Trifolium repens L.)9] WAE 13 AEA|A|(biocontrol agent,
BCA)ZA e ZFANG Holgth mABAZFF] AT AXTAHL U S48 o]89] wolg, 44 2
7170184 Tl A FFL etk gk B A= PENOXY thokst $284(0.94~099% a,) € 2=Z7(18~
30C)stoll A o] TAMIA, EApdols @ EAAPAHS glycerolZ ZAE MEA(malt extract agar) ¥IA|& AL&-3lo] in
vitro’dol| A 2AFEIATE PENOXS| #AMALS 52 $ESA2(0.99 aw)old 7H3 Eken 30CHA 713 453
Ak BEZ 0995 awollAE A2Q20TC)oM T FAMF] diAZ Faste REA0) ok v Z7(0.97 aw)ollA 9
Hof TARET v]s3h ARIAS-S Yehith 097 awollde] FAMAASS 25T 9 30C 247 A= H|53
235 vepor A2Q0T)olA= vlg 2asigich PENOXe| Zapdolg® 0.995 aw/30CelA 7Fg &okom ¢
2o AATFE YolA= IS etk A2(18T)olA 9] wolA z)A|AIZHlag phase time)2 A a, Z713}ol
A 6AIZE o], 1Bl W FEEANZA094 aw)dlolME 183 25T ZH 18, 12417t oo Yl I3y
AL 0995 aw] ¥ FREAY H|s) oF @ 097 a, 2AA, 23 Z(30T)ol Hla) AHL2(207)
oM A FzaAck €8, GN MicroPlateE ©]-83) PENOX<| 7]d2Ae] 957) ergdol] et o8& 2AMS
A3} 0.995 aw/25C A2 AeRd A2k niche size)d 8608 714 Eghow FEAEHAZ7I(0.955 au)dlAE 1
olgAo] Yol 1 & 655 YEhirk 18l 112B0T)AE 0995 aw Z 0955 awollAE 2z} 849} 508 vel
0.99% awolX Bt} 0955 a, ZANA €AY o]gA LEAEF X o wzslA whgelE Ao Jehith o3t
TR Al AR @A BCAY /e 93t 7| 2AS2A f-83HA 288 F g Aojrh (20004 7¢
149 H4, 20004 9€ 159 52))

Key words : Biocontrol agent(BCA), clover, Penicillium oxalicum(PENOX), temperature, water activity.

AN B Bl e dEAQd EAZE FEO o AEsY 7
AE A% IFATE JVAYH (Midler-Scharer 5,
R2AE A3 ABTE SIReEe dgow of 200

S| BEoh) AF, A2 LBz ¥, 7]ZEJAH At 30013z FEAAE AT M= AzA gl &
Aol sty B3 e ekt BAy)l olgoz Az 3 B2 A7V olFoA 10007 olde mAE(RE
= AAMHAS n2id AEAA(biocontrol agent, BCA)  Bochel HEEAsH F™o] gle Aow g =] o gk
£ |43 AL wh(biological control) EE AR (Jackson 5, 1998). ol2|gt A= B ela AF7HA 9
=3 WAz Aol sp= 9] AxT Yrh. AEX HAEA 2AE AzaAANA 7]1E9] FEA| A vl
ol whdle] o3t oMzE Fo| whE: Al 9 gou w3, AR el ARE AR 7] E 0|1

AEH T wARe ABHH WAy Agejerary  TAZIEN WY WS cfeigel loign
= gaxo] REHHA ARAA] AFLS MelA 2z 9, BCAY] AiHQ st AAsts falMe ols
g 2 odAls BE ATAEORY nEQQAN de x O AEAARMS Kol puxoes Aikseiel s
g Ao wolSodx T o weld Hoee g 0 5 WERR] W@ AxBAel & v o ¥
EAEAE Eoehs AREore] ALES BASY 9 oA Ao AzPAdol W fAEHIZ HA(ES
9 SasElE B MARAGA HH Solrlm Q= A 715A)e) 2 AL 5 e dFAAT) BrlEo ok g}
Holn, fddRe] A4S HIkx COST-816 Zzome  DCAZE ZIFHEA A= Adsted AxBYS LAY +
e TES FR FEBY P L 5o #7edd b
"R} AA dEgs we Aoz dEA vk H2d A F

68



| & (Trifolium repens L.) ¥

(199, 1997)2 PENOX7} E71%% 9|%3

g 7ok, =uiet
T 2% gad w5 AxTEE B

2l A A7 ol

$ate vlaEAzAel AL 93 A4 EAE AY 2

zol Aelshe AT APatn gom g sl 7R
o

| A o
Aol vt S4E 747}0}0:1 PENOX#t ol o A of
A7k A2
AelMe g
st Aol ol5e] FRAVEAY e E(fungal ecophy-

siology) %}Q] S/dell #& A7t vl Fesidn B £

7 E(Trifolium repens L.)o| Xe5
d AxE3E wolw Penicillium oxalicum(PENOX) ) <=
184) 0 eng pe aAsEdzd) da
A4 2 ARE T 5% dohpaa vy
& % %*g(o 94~0995 a,) % LE(18~30°C)Z 75kl
(1) FAEApge}, oyt A (germ tube elongation) 2
FAPAES 2Alem, () TAULEE 2ARE, ()
AREAS Bl o84S 2A] 404 A (E
B e dobmogA gatael AEAA s 9
5} Z|EARE gt & A5 AAEich

Lo

o F

w Aol AHEE E7IE] AxEdE Ve 759
A2 o g 25 AU d9o] el Ao &}
Ashke BE71E ojmitonry A Fejsiach e
Y2 bl e elstien AxEEE
B = Penicillium oxalicum(o)s} PENOX)o.2 &4
Hdel 9F Ae Czapek’s agar % pdtato dextrose

agar(PDA) wjx|ol| HEsle] wFeo] ez EAL 383
u]7 2 WxEuE (SEM)stel A #2515 o8] Samsond}
Pitt 5(1990)2] ol whel AAstsich Helg F& A9
71305 4T ol WARISEA 2 A At

Hijx|
TS 91 71EuAE 2% MEA(malt extract agar,
pH 55& ARtk 71RwiAle]  FEE4 = (water

activity, aw)x= 0.995%10 7o 842 glycerolg- 7}
ato] 094, 097 aw WiX|E ZAEIAT. AR wix9) a,
+ Novasina IC H(Novasina AG, Zurich, Switzerland)
2 Zsel Falsgick

TAMEE AL
PENOX% ©
o 7 a2 4 v ﬁoﬂoﬂ AeAA BT
A(1x10" me Ve o e
A2 FAke] Sistele %—Alﬁ%ﬁ EAEAE awst

VA& WEAA Penicillium oxalicum (PENOX)2) 69

HE olgstel e HFsATk HF T w9
aw?] 2= polyethylene bago & W¥-dle] 20, 25,
30CoA wieketHA 2d7tA 07 FALY] AL ZAL
ek TAbe]l A AR TFo S 4 WA 5
Aste] AUk ]E-rﬂ il?lz—l’d% T8 FAMEE(mm
day)& Feldon] BE A¥e 3utgow AAsgo

FEXjglolz, ol M 9 ZAMMZ TAL
oty 9 wopdh AlEAR= PDAW|A oA a3t
Ao %2 7 094, 097, 0995 aws ZAHE {do
A2 HEAA FAEAFGA1IX10° m')S w50
a2 ZAF MEAW|R|6] =d3te] 18, 25 30°C o A
G AREpE R wjdTiel A Aol
stav) el EAskgith Lol dolte] Hollt £
A A} @731,} o o]/\u 74__; 7}To}910tn1 dlo}

N
H:l

% 1 o
i iz
HU
é
oo ©
r2L
-lol

> g
{0,
z

oo} FAl Wobd AAA| Hlag phase time)
o] g 5%¥E FEE VIE aslen] 243k
2 =Aslgr) 3, r)rotz;]. SRS I 2% ZAF A
o) XA TS A7 Astele 7] W s
A2kl on MEAW|AS 2~85 74A] wfidrlel st
% 7} plate2 el agar plugs Faed o|F AF(01%
Tween)7h B0l 2FA P ¥ 50| IAATY
e F #8873 8}ko A haemocytometerE A}
g38te] EA4(CFU, colony forming unit)S A3tk

o rle

= Ui T ]'é_

EIL0I8M XA

B 2A¥e BIOLOG plates(GN MicroPlates, BIOLOG,
Inc. CA)E o]83to] PENOXQ| 7]Hol 8434 °‘°}E‘_7 #
5ted Lee¢t Magan(1999)9] el mz} thdsl
9 2% 27stelA PENOX7L o848 & &
ZAlste] 'Y o] 8A(7IME A A FEoR
Ao Tk & AeA $F& PENOX7F 9570 €4
AF 7+ 2700 W ol 8rleT @i o 2t
ek

Z+ BIOLOG plate’doll= ©538HE, 71254141 ofnjx
AL o, olmlel=, 7|E} BASFES HIEd 957H9] gt
297180 FREoldh. PDAwA|oA] wjck &
PENOX¢e| RAXAE 4t dgste A4E '“46}% &
e 3‘31 WHEE & MES$Hs9(Sigma Chemical Co.)o.

2 o QaRdsiak MES§ele] NaCle] %

%ﬂfs}oi 090, 0955 2 0995 a, £HE& W= L o] %0“
o8 TARGNZAFE 1x107 m)e 5ol 4 w
o] 100 p¢# "ol mFHuh Ael¥ Biolog Plate= 25
0T 159 ol ke F wadlel o s 4
0 AN ASI 2Ate] 2 2ol 44
o) 2718 Fakgek

¥ rﬂ —{>

N P oAe
fo e —
ru]o ox,

o

c



70 o)y .

ERE

PENOX2| #AMYZE o) st +E8A U 250 Fu}

TAE Aol MR a9t 2x9 ke 18 1949}
Zth PENOX?| A} AAE a,8b £%o upgt zjo)7t 9l
ATk

4
B20C
B25C
N 30C
3} SR
2

Radial growth rate(mm day)

;5;5;5
0.995

HEH 4

D
0.97
Water activity (aw)
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Fig. 2. Effect of water activity and temperature on
the germination of PENOX on 2% malt ext-
ract agar medium. A: 18, B: 25 and C: 30T.

Vertical bars represent standard errors.
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Effect of Water Activity and Temperature on Growth, Germination, Sporulation, and Utilization of
Carbon Source of Penicillivm oxalicum(PENOX) as a Biocontrol Agent(BCA) for control of Clover(Trifolium
repens L.)

Hyang Burm Lee and ChangJin Kim (Korea Research Institute of Bioscience and Biotechnology, P.O Box, 115,
Yusong, Tacjon, Koreq)

Abstract : Penicillium oxalicum(PENOX) has shown the potential as a biocontrol agent(BCA) for control of a
weed, clover(Trifolium repens L.} in grass plots. The bioherbicidal activity may be due to germinative and
growth capacities and substrate availability of the agent over a range of environmental factors. The
influences of different water activities(0.94~0.995 a,) and temperatures(18~30C) on mycelial growth,
conidial germination, sporulation on 2% MEA(malt extract agar) adjusted to different water activities with
glycerol, and carbon source utilization using BIOLOG GN MicroPlate were determined in vitro. Decreases in
aw on MEA caused a reduction in mycelial growth and conidial germination depending on temperature. '
The mycelial growth of PENOX was greatest at 30°C /0.995 a.. At some lowered water activity(0.97 aw), the
growth was similar between 25 and 30°C, and considerably decreased at lowered temperature(207C). The
germination rate was also greatest at 30°C /0.995 aw. Lag phase times for PENOX at 18°C on MEA were
>phrs at the whole a, level tested, and at 18 and 25°C they were >18hrs and >12hrs at 094 aw,
respectively. However, its sporulation was some better at 0.97 aw than 0.995 a, or 0.94 a., and better at 2
0C than 30C. In contrast, the number of carbon sources(niche size) utilized by PENOX varied with aw
and temperature. Under some water stress condition(0.95 aw), the agent utilized smaller number of carbon
sources than 0.995 a, depending on temperature. The niche size at 0.995 and 0.95 a, were highest at 25T,
and showed 86 and 65, respectively. At 30°C, the niche size at 0.995 and 0.95 a. showed 84 and 50,
respectively. There was no carbon source utilized by PENOX at 0.90 a. regardless of temperature. These
information of the fungal ecophysiology will be useful for the effective development of BCA.
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