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Abstract |

To obtain protoplasts of Colletotrichum acutatum JC24, conidia were inoculated onto cellophane membrane
placed on PDA and incubated at 25°C for 20 hrs under the dark condition. Cellophane membranes, where
mycelia were incubated, were soaked into 2% lysing enzyme solution prepared with 0.02 M phosphate buffer
(pH 7.0) including 1.2 M sorbitiol. After treatment in 2% enzyme solution for 2 - 3 hrs, it could be possible
to harvest 2-3 x 10° protoplasts/mL. The effect of several fungicides on reversion ratio was determined by
using the protoplasts obtained from C. acutatum JC24. Any protoplasts could not be reversed to mycelia on
reversion PDA amended with 10 ug mL™ of propineb. With tebuconazole, inhibition ratio of protoplast reversion
was 100 and 0.9% at 0.5 and 0.1 yug mL", respectively, while inhibitory effect on mycelial growth was 85.1
and 75.7%. The inhibitory tendency of carbendazim on protoplast reversion was as same as mycelial growth.
In the case of strobilurins, trifloxystrobin and kresoxim-methyl, they only could inhibit protoplast reversion of
C. acutatum JC24, when salicylhydroxamic acid (SHAM) was amended into reversion PDA with strobilurins.
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WA 113 SAEF-L Colletotrichum gloeosporioides,
C. coccodes, C. dematium, C. acutatum, 131 LA ATH
%l Glomerella cingulata 522 %A I chPark®} Kim,
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HE 12 Gujol|A] @2} B3t SR HF Colletorrichum
acutatum JC245 PDAC| HZ3lo] 25°C2] dAlE| oA 74
7t vjokalant. F&o 4 Aekolj A A4 5 mmo) FARZHS
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4 93, 1 mLe) Ba5E Yol ALolN Kudg AF

H Colletotrichum acutaium)®| ¥

A g AYPHE 0|8 HdH =2t 4y 89

of A3k & shofl maF F 758 PDAS HE ]
25°Ce] PDAHIR|oNH 722 HRefst 3, A7l A8t

Colletotrichum acutatum JC242| HEEX| MM
C. acutatum JC2425 € YYARYE A7) st 25°C
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A BT ZABHACKFig. 2). PDAOJA £8Hat 1 x
WmLe] B TAE 100 nl4 =g A=t ¢
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HFEAA BYE Y3A AFE3l lysing enzymed} driselase
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Fig. 1. Protoplast formation from mycelia of Colletotrichum
acutatum JC24 30 min after treatment of enzyme solution.
Conidia of Colletotrichum acutatum JC24 were inoculated on
a cellophane membrane placed on a reversion PDA, and
incubated at 25°C for 20 hrs under the dark condition.
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Fig. 2. Effect of mycelial incubation period on the protoplast
formation of Colletotrichum acutatum JC24. Conidia of C.
acutatum JC24 were inoculated onto cellophane membrane
placed on PDA and incubated at 25°C for indicated incubation
periods, respectively. Cellophane membranes were soaked into
2% lysing enzyme solution prepared with 0.02 M phosphate
buffer (pH 7.0) including 1.2 M of sorbitiol.
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Fig. 3. Effect of enzymes and their concentrations on the
protoplast formation of Colletotrichum acutatum JC24. Cellophane
membranes, on which C. acutarum JC24 was incubated at
25°C for 20 hrs under the dark condition, were soaked into
each enzyme solutions, respectively.
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Fig. 4. Effect of osmotic stabilizers and their concentrations on
the protoplast formation of Collefotrichum acutatum JC24.
Osmotic stabilizers were tested to assess the activity stabilizing
protoplasts released from mycelia. Each osmotic stabilizers
were adjusted to indicated concentrations.
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Fig. 5. Effect of pH of a phosphate buffer on the protoplast
formation of Colletotrichum acutatum JC24. Cellophane mem-
branes, on which C. acutatum JC24 was incubated at 25°C for
20 hrs under the dark condition, were soaked into 2% lysing
enzyme solution prepared with 0.02 M phosphate buffer
including 1.2 M of sorbitiol. The pH of phosphate buffer was
adjusted to 6.2, 7.0 and 7.6, respectively.
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Fig. 6. Reversion of protoplasts from mycelia of Colletotrichum acutatum JC24. The morphology of reversion of protoplasts was
observed in PDB, where hypotonic pressure was adjusted with 1.2 M of sorbitol, by lapse of time.
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Fig. 7. Effect of the concentration of sorbitol, as a osmotic
stabilizer, on the protoplast reversion of Colletotrichum acutatum
JC24. To investigate whether protoplasts could grow to regular
mycelia, protoplasts were flooded on PDA amended with sorbitol
at each indicated concentration and incubated at 25°C. Afier
incubation for 5 days, the number of colonies were counted.

A2 AHE3E sorbitolo] FEHAAL] AAE| n|2]= FgkS
ZARE A3} Fig. 73} Zro] AMSE F27h 1.2 MO A9
HRYEL 2.8%F AMESH BE & Zo4 718 =2 QAE

By T2 A8 AR BE $E 7o) $4HQ

e JRER ottt
C. acutatum JC24 HEEH|Q| Aof| p|X|=
el Fek

HVHAAY A A= AtA ] G Table 10)4

w A3t 2ol AdAY et A w= webA gk
Ut 258 719 propineb: 50 pg mL" A2} 7Lol|A]
TG A 27 43.8%218] HlBkl, 10 pg mL" Ao
Ao} AFAA AL 100% A 3lct Tebuconazole 7
$ol&= 0.5 ug mL 9] el AFAR S HBL 100%
AA QAT FAAL 85.1%7F A At dFA]gt 0.1
pg mL" X ol YA A JAEIRE 0.9% 79| 9]
A3k ke 20| AA T, FARIAL 75.7%U AABIL §)
otk Fig. 8oljA] B A} 7o) 0.1 ug mL™" 9] tebuconazole
Aol Ao AR A &0 0.9%u] =& AN, FAH
#&2 27 FAE T} vlaste] @AstA A= ol E
7-]__ o} 9\1041;].

Tebuconazole, carbendazim®] %7} 22} 0.1, 10 ug mL™

Table 1. Inhibitory effect of several fungicides on protoplast reversion and mycelial growth of Colletotrichum acutatum JC24

Inhibition ratio (%)

Fungicides Concentration (ug mL™) - ;
Protoplast reversion Mycelial growth

Propineb 10 100 43.8
5 3.8 21.6
Tebuconazole 0.5 100 85.1
0.1 0.9 757
Carbendazim 100 41.5 78.0
10 54.7 67.9
Carbendazim 100 71.5
+ Dethofencarb 10 0 66.1
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Fig. 8. The morphology of colonies of Colletotrichum acutatum JC24 on PDA. Protoplasts were flooded on PDA amended with
sorbitol at each indicated concentration and incubated at 25°C. Hypotonic stress in PDA was adjusted with 1.2 M of sorbitol. The

photograph of colonies was taken 5 days after inoculation.

Fig. 9. Effect of fungicides on the protoplast reversion. A; 0.1 g mL" of tebuconazole, B; 10 ug mL” of carbendazim, C; Untreated control.
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Fig. 10. Effect of salicylhydroxamic acid on the inhibitory
activity of strobilurins, trifloxystrobin and kresoxim-methyl,
against protoplast reversion.
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Fig. 11. The morphology of colonies, to which protoplasts from Colletotrichum acutatum JC24 were reverted, on PDA amended with
1.2 M of sorbitol. A and B; Kresoxim-methyl was included at 10 and 1 pg mL”, respectively. C and D; Additionally 100 ug mL’
of salicylhydroxamic acid was amended into PDA with 10 and 1 ug mL! of kresoxim-methyl, respectively. E; Untreated control.

6}9& 790l &= trifloxystrobin¥} kresoxim-methyl 2% 10
7} 1 pg mL™ Q] AL 15.13F 2.1%, 03} 21.9%0]91E A
A A&l SHAME HZjdt Aol AE 64.73 20.7%
o} 91.8% 71.3%2 Z7}3141}).

< ¥ GFAAE 8T 5 At HEGAFARE 1.2
M sorbitol- & AH8-513L, M ZHEFEAZE 2% lysing
enzymes AHE-3M%th. pH+ 0.02 M phosphate bufferS
ALgste] 7.002 24st0] AE sa4etict. 9FEAY A
S AL PDA H7Io] AFRYRIEAR B713 sorbitol
O ¥T2 12 M2 ZEFAL W, 2 - 10%2] AYBS B
o oo wpog AgA 9 aTE Agshed FRI 4
o) AYAAE 2L & Uglon, AUB] o AIE 7%
FozMW AFAT A thop BHS 2 4 Qg

A ES A wjA] AFollA] joFd A, FARAZE 24
AVsHA Fokal FAMA golglE wEY] figo] ARl
sjol o ZAIE Seetrlols A7 95t weby
NAEZRE 9FAAE P55t BN AE
&, ARG FAAL DR $5, WY 27, LE pH £
o QAN W4T YYo) YIS v)AckDavis, 1985).
Kregere+ Kopecka(1975)= Saccharomyces cerevisiae©)
&S 2ol AAE A2 dhH 3-6A17F Atolof) 7MY W
A AA} AL 8191, Geotrichum candidum-& ©)
&3t Sagara(1969)= 7-10A12t H2|3tg& o sZeko| 7}
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Aok 1 AR EE A AA AT = Fure ot
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53} 28 A0 ST AR deo Tjde] &
27} 94510, Saccharomycessh 2 BT AL R
7b 2 23S Yehdrgal 2 aE ot Moore?l Peberdy,
1976; Peberdy &, 1976; Stephen®} Nasim, 1981). C.
acutatum A 09 M9 ¥E=2 KCI¥# mannitol &
sorbitol S H|wslo] HH KC19| 447t YEAAE o Fol =
e = AN 1.2 MY FEoXe sorbitold AN
o, 7714 KClEoh g2 4FEAE 438 & U}k &
3] C. acutatum AFEUVEA|S] FE7}F #& A4 5
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ol AR S EE= dAE 8T 4= Sirh oehA Ay
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At gARe] propinebE A 2|stge Wek A, HYd W
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Aol Bt AR aztRct AF LA AN AA st 2
A vehgd Aoz Mz} Tebuconazoled HUF9
ergosterol A4S Aaflsl= AwA|Z 4B A 9ItHZiogas
%> 1991). Tebuconazole2 YFAA o] 0.59} 0.1 g mL'g
A2stE o, A4 A EIE= 1007 0.9%0]9 o, 5L
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sterol THAL THE AA|5to] FALS] AS AT Byt of
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Sh A0] AT Alslel] ulEelekn Azt a1
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o] 2t Fdol ¥ FoEH Aol 27Hs HE R
2 A7tk B-Tubuling 8& AAsH: Aoz g7
carbendazim®} 7-2(Davidse, 1986), 100 ug mL"2] #jz]7L0]
A AP AAE R A& o] HojR)i= o] HYA]
T EAAA KL AT 5= ATk AT carbendazim
o dlethofencarb—4 A7 AFAA Y Ay A IA
SHA| Fohs ol o 2F *e%‘:—"— S|4 Zropriotof
AR J&‘?_WE} ol 2 AlzHo] gl %&‘
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2F 313 v Colletotrichum acutatum JC24= PDA ] Z| o] 2|43t cellophane™to] ZA} HZE3le] 25°CY]
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SHAmMY} FAlo] A2Jatgle A5AAe Ao et A 77t 34 A5sigd.
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