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Response to Fungicides of Colletotrichum Species Isolated from
Infected Tissues of Several Crops
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This study has been conducted to investigate the responses of various isolates of four Colletotrichum species
such as C. gloeosporioides, C. acutatum, C. coccodes, and C. dematium isolated from infected tissues of several
crops to fungicides such as carbendazim, carbendazim+diethofencarb, four protective fungicides, and three
ergosterol biosynthesis-inhibiting (EBI) fungicides. All the isolates of C. acutatum showed EC;, values in a
range of 0.001-3.040 ug/m/ against carbandazim, a benzimidazole fungicide. As for the response to carbenda-
zim, the isolates of C. gloeosporioides obtained from pepper, apple, and strawberry were clearly divided into
two groups, resistant or sensitive isolates. All the resistant isolates showed ECs, values above 1000 pg/m/,
whereas the sensitive isolates had lower ECy, values than 0.550 ug/ml. The isolates of C. gloeosporioides exhib-
ited a negative cross resistance between carbendazim and diethofencarb (a N-phenylcarbamate fungicide),
but isolates of C. acutatum did not. Toward carbendazim, C. coccodes and C. dematium isolates showed a sim-
ilar response to C. acutatum isolates and the sensitive isolates of C. gloeosporioides, respectively. As for
response of protective fungicides, all the isolates of C. acutatum showed a more resistant reaction than all the
isolates of C. gloeosporioides. However, there was no difference among 4 species of Colletotrichum against EBI

fungicides.

Keywords : Benzimidazole, Colletotrichum, Ergosterol biosynthesis-inhibiting fungicide, Fungicidal reaction,

Protective fungicide
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Colletotrichum gloeosporioides, C. acutatum, C. coccodes,
C. dematium, L2) 3 HAMNR] Glomerella cingulata &
o] B} Yokt 7, 1992). o1& ZF @AHBPFLS
Colletotrichum®] Zb= FEIZAQ 5L 7|F02 3t &
F& T80l FA=HAX YrhFreeman 5, 1998). &t
Colletotrichum?; rollX Fefxel EFYRte g £& —‘?’—%—
s R0l BAZ SeUE 50 Yeua, 389
AL ) e EA g 23} E_]Eq xggz%\_] E
AJ(Denoyes} Baudry, 1995)3} ITS G99l ¢] d7jAd &
A8 231 53 W (Talhinhas 5, 2002; Vinnere =, 2002)
oluf, & FolHQl primerE AF& 3+ PCR(Adaskaveg$t
Hartin, 1997; Forster®} Adaskaveg, 1999)3 7+-& 22}
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Table 1. Mycelial growth rate at two selected temperatures and
colony color of Colletotrichum spp. isolated from pepper, apple
and strawberry

Growth rate
Colony

Isotate Host (mm/day)’ i  Group
color
25°C 30°C
FLOO1 pepper 8.1 59 gray I
KS21 pepper 72 4.1 gray I
1C24 pepper 8.1 6.1 gray 1
CJ38 pepper 73 44 gray 1
YS29 pepper 7.0 4.2 gray 1
02GGO1  pepper 72 37 gray I
02YY02  pepper 6.7 4.6 gray I
020G04  pepper 7.0 54 gray i
020G07  pepper 7.1 4.0 gray |
02CO01  pepper 7.0 4.3 gray I
2001-44  pepper 10.3 9.7 white I
2001-45 pepper 10.2 10.0 white i
B&8 apple 7.8 6.0 orange I
B165 apple 11.7 11.8 gray 1II
Bi3 apple 13.0 10.6 white il
B138 apple 11.0 11.6 white I
Bl6l apple 123 12.5 gray I
B176 apple 1.7 112 gray I
B90 apple 11.8 10.6 gray I
B92 apple 13.8 12.8 gray I
B143 apple 11.6 12.7 gray Il
B147 apple 12.5 11.8 gray I
CGF225  strawberry 144 16.0 gray I
CGF50 strawberry  12.9 120 gray n
CGF56 strawberry  12.7 11.8 gray I
CGF214  strawberry 11.7 10.5 gray I
CGF210  strawberry  12.1 12.0 gray I
CGF212  strawberry 11.3 11.6 gray I
CGF215  strawberry  10.8 11.1 gray I
CGF250  strawberry 11.8 124 gray a
CGF253  strawberry  10.1 12.2 gray |
CGF254  strawberry 11.0 12.8 gray 11

*Values are means of 3 replications after 5 days of incubation on
PDA.

*Colony color of Colletotrichum spp. was investigated on PDA at
25°C after 14 days.

Colletotrichum%% £, 543t 7150 @ & g+
7 A g, AR B 25 Colletotrichum?®-& 5361
= 710 € ¢ US A= st} Adaskaveg®} Forster
(2000)E dAF e =8 7IRA C gloeosporioides
9} C acutatums EF3taL U=, C gloeosporioides
o #AF A £t C oacutatumB T W20 25°Col| A
o] B Hr BT 30°CoA e A SErt wED Y B
etk 2o ¥ste Cacutatume FAL A STt
=, 25°C7F Ko Aol o7l dFAEd o3
Al B Ele] Sloh. Table 19142 FAF A S22 A7
Heg 7HZA T el groupl® Aol AME-g €4
Bdo #FE s v AUk AFE VR e '

AW L 2001-449F 2001-455 A3 RE FALY] A
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Table 2. Inhibitory effect of carbendazim on the mycelial growth of Colletotrichum spp. on PDA at 25°C

Species Isolate Host Region isolated ECqd MIC®
JC24 pepper Jincheon 092 >100
KS21 pepper Geosan 3.04 >100
C. acutatum MJO8 pepper Mooju 2.94 >100
) 02YY02 pepper Yougndong 0.17 >100
020G07 pepper Okcheon 0.001 >100
02JB04 pepper Jincheon 0.31 >100
2001-44 pepper Jincheon 0.24 1
2001-45 pepper Jincheon 0.01 1
B13 apple Taegu 0.01 1
B138 apple Taegu 0.07 1
B9 apple Taegu >100 >100
B92 apple Taegu >100 >100
C. gloeosporioides B147 apple Taegu >100 >100
CGF89 strawberry Nonsan 0.02 10
CGF%4 strawberry Iksan 0.001 1
CGF252 strawberry Nonsan 0.55 100
CGF50 strawberry Nonsan >100 >100
CGF54 strawberry Nonsan >100 >100
CGF222 strawberry Nonsan >100 >100
C. coccodes KACC40010 pepper Taejeon 3.98 >100
) KACC40803 potato Jeju 0.09 >100
02CS01 pepper Chungju 0.04 20
02UDO1 pepper Eumseong 0.11 4
. 02UD02 pepper Eumseon 0.26 4
C. dematium 02UDO03 pepper Eumseon§ 0.97 4
02UD04 pepper Eumseong 0.41 4
02UD05 pepper Eumseong 043 4

*Concentration (ug/m/) causing mycelial growth inhibition by 50%.

*The lowest concentration (jig/m/) that completely inhibited mycelial growth.

B Ago) ALEst FFol s Table 39+ 7o), Ishii 5
(1998)°] B8 A7} 722 oA 755 HAT F ¢

gon, ZFWe #FF= olF 7R benzimidazole A ¢ N-
phenylcarbamate#] AztA|ol ok ¥H3-& 7FX|5LA F
of AR E EFT & Us Zow Aztdrh
B58 AatAlel gk ukg-. 33 v o whAlo) A}
£33 Sl  chlorothalonil®t propinebol] t3dle] C.
acutatum2 C. gloeosporioides®] ©+E dFEHT}F 2
ECsy % 2ol Fol] & ArAe] tigk vhgo] UE&
HoFE 7 Jti(Table 4). 28Y C gloeosporioidesS] <
FE ol chlorothalonil® propinebdl] t}dt &4 o]
=2 949 gF=% AU Dithianon2 OHE #F
S ¥lalA Colletotrichum®] Fol wel A H o
Z Aol7t Vel Al = fdth BE 8 AtAle] g
A A oA EFETe o] Wols Asste &
7t A ¢eA vk 58] A F(2003y2 C. acutatum
IC24E NAZAN 3 *‘@Oﬂ/ﬂ 2o & AgAd
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o] wols JA|st %E]- 3T B AP

ofN

= X2A dobel tigh dA EE 2ARAE BFUA
oh, B8 AAE Role dAF A% AA 237t C
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9 &34& vwstaat siairt.
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o 4Z(C. acutatum, C. coccodes, C. dematium, C. gloeo-
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totrichum®] E7Yelli= EBI A#Alell &k ECs, 3tell %l
Aol Zpol7k HolR] ektl YRY C gloeosporioides &
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Table 3. Negative cross resistance of Colletotrichum spp. to carbendazim and the mixture of carbendazim and diethofencarb

37

. Carbendazim Carb. + Dietho.”
Species Isolate Host -
ECsy MIC* ECs MIC
IC24 pepper 092 >100 1.12 >100
KS21 pepper 3.04 >100 1.49 >100
MIJ08 epper 294 >100 1.24 >100
C. acutatum 02YY02 Segger 0.17 >100 14.0 >100
020G07 pepper 0.001 >100 0.01 >100
02JB04 pepper 0.31 >100 0.94 >100
2001-44 pepper 024 1 0.06 100
2001-45 pepper 0.01 1 0.01 100
B13 apple 0.01 1 0.01 1
B138 apple 0.07 1 0.04 10
B90 apple >100 >100 0.12 100
B92 apple >100 >100 0.09 100
C. gloeosporioides B147 apple >100 >100 0.11 100
CGFg9 strawberry 0.02 10 0.13 1
CGF9%4 strawberry 0.001 1 0.09 100
CGF252 strawberry 0.55 100 0.01 100
CGF50 strawberry >100 >100 0.58 10
CGF54 strawberry >100 >100 031 10
CGF222 strawberry >100 >100 0.49 10
C. coccodes KACC40010 pepper 398 >100 127.6 >100
KACC40803 potato 0.09 >100 0.29 >100
02CS01 pepper 0.04 20 0.72 20
02UDO1 pepper 0.11 4 0.53 4
. 02UD02 epper 0.26 4 0.75 4
C. dematium 02UD03 ﬁeﬁﬁer 097 4 247 20
02UD04 pepper 041 4 0.64 4
02UD05 pepper 043 4 0.93 4

“Figures indicated the mixture of carbendazim and diethofencarb.

®Concentration (ug/m/) causing mycelial growth inhibition by 50%.

“The lowest concentration (pg/m/) that completely inhibited mycelial growth.

Table 4. Inhibitory effect of several protective fungicides on the mycelial growth of Colletotrichum spp. on PDA incorporated with each

fungicide
Species Isolate Iminoctadine® Dithianon - Chlorothalonil Propineb

JC24 506.6' 185.2 412.1 4.7
KS21 2274 457 3575 532
C. acutatum MIJO8 182.7 165.2 >500 44.1
) 02YY02 185.3 40.6 189 168.5
020G07 462.0 137.8 1522.0 3320
02JB04 90.4 90.4 846.1 177.4

2001-44 0.01 338 61.93 -
2001-45 0.15 61.7 952.1 7.2
B13 <0.01 14.0 224 102.2
B138 03 11.8 61.6 21.8
B90 <0:.01 225 974 41.2
B92 <0.01 40.5 44.0 8.6
C: gloeosporioides B147 0.01 14.0 460.3 4.5
CGF89 <0.01 50.2 23 1.2
CGF9%4 <0.01 34.6 343 03
CGF252 <0.01 42.1 8.9 6.1
CGF50 0.01 66.3 65.6 31
CGF54 3.1 474 30.7 7.5
CGF222 0.01 68.4 275 24

*Concentration (ug/m/) causing mycelial growth inhibition by 50%.
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Table 5. Effective concentration: inhibiting a mycelial growth of
Colletotrichum spp. on PDA incorporated with each fungicide by
50%

Species  Isolate Tebuconazole” Hexaconazole Prochloraz
JC24 0.20" 0.22 0.24
KS21 031 1.02 0.08
C. MIJO8 0.54 0.47 0.05
acutatum 02YY02 0.01 0.10 0.02
020G07 0.49 1.20 0.02
02JB04 0.06 1.30 0.02
2001-44 0.6 0.34 0.26
2001-45 340 17.07 0.07
B13 1.93 1.58 0.01
B138 1.81 2.26 0.02
B%O 2.02 1.37 0.03
C B92 2.16 1.31 0.02
gloeo- Bl47 1.74 1.68 0.08
sporioides CGF89 1.81 0.73 0.09
CGF%4 1.91 1.42 0.02
CGF252 0.20 0.39 0.01
CGF50 0.51 0.60 >0.01
CGF54 0.39 249 0.09
CGF222 0.60 0.73 >0.01
C. KACC40010 2.17 0.39 0.31
coccodes KACC40803 0.83 0.40 0.26
02CS01 0.12 0.20 0.02
02UDO1 0.04 0.20 0.01
C. dema- 02UDO2 0.03 0.20 0.01
tium  02UDO3 0.23 0.70 0.01
02UD04 0.01 0.10 0.01
02UDO05 0.03 0.20 0.01

*Concentration (ng/m/) causing mycelial growth inhibition by 50%.
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