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Table 1. List of English name, Chinese name, chemical name and manufacture companies of 41 tested fungicides.

English name Chinese name Chemical name Manufacture company
Copper
27.12% Tribasic copper Cupric sulfate-tricupric hydroxide
sulfate SC

4-4 Bordeaux mixtures 4-4 Lime & Copper Sulfate
30% Copper sulfate WP Copper sulfate anhydrate (Cu 12%)
33.5% Oxine copper SC Coper-8-Hydroxy Quinolate
Organic sulfur
80% Mancozeb WP Manganese ethylenebis (dithiocarbamate)

complex zinc salt (Manganese++16%
< Zinc++2%, ethylenebisdithiocarbamate 
ion C4H6N2S4 62%)

33% Mancozeb SC Manganese ethylenebis (dithiocarbamate)
complex zinc salt (Manganese++16%
< Zinc++2%, ethylenebisdithiocarbamate ion
C4H6N2S4 62%)

70% Propineb WP Polymeric, zinc propylenebis (dithiocarbamate)
80% Metiram WG Zinc ammoniate ethylenebis (dithio- carbamate)

-poly ethylenethiuram (dithiocarbamate) disulfid
Benzimidazole ( )
50% Benomyl WP Methyl 1-(butylcarbamoyl)benzimidazol-2- 

ylcarbamate (IUPAC). Methyl
1- (butylamino)carbonyl -1H-benzimidazol-2-yl

carbamate (CA;17804-35-2).
60% Carbendazim WP Methyl benzimidazole-2-yl-carbamate
41.8% Thiabendaxole SC 2-(thiazol-4-yl)-benzimidazole
Imidazole
21.2% Imazalil EC ( )-1-( -allyloxy-2,4-dichlorophenylethyl)

imidazole
25 Prochloraz EC N-Propyl-N-[2(2,4,6-trichlorophenoxy)ethyl] 

imidazole-1-carboxamide
50% Prochlorate Dichlorotetrakis (N-propyl-N-(2-(2, 4, 
manganese WP 6-trichlorophenoxy)- ethyl) imidazole-1

-carboxamide) mangaese(II)
Triazole
5% Triadimefon WP 1-(4-chlorophenoxy)-3,3-dimethy1-1-

(1H-1,2,4-triazol-l-yl) butan-2-ol
23% Triadimenol EC (1RS,2RS;1RS,2SR ) -1-(4-chlorophenoxy) -3,3- 

dimethy1-1- (1H-1,2,4-triazol-1-y1) butan-2-o1
10.5% Penconazole EC 1-(2,4-dichloro- -propylphenethy1)-1H-1,

2,4-triazole
8.93% Bromuconazole SC 1[(2RS,4RS:2RS,4SR)-4-bromo-2-

(2,4-dichlorophenyl) 
tetrahydrofurfuryl] -1H-1,2,4-triazole

10% Difenoconazole WG Cis,trans-3-chloro-4-[4-methyl-2-(1H-1,2,
4-triazol-1-ylmethyl)-1,3dioxolan-2-yl

24.9% Difenoconazole EC Cis,trans-3-chloro-4-[4-methyl-2-(1H-1,2,
4-triazol-l-ylmethyl)-1,3-dioxolan-2-yl] phenyl 
4-chlorophenyl ether

10.7% Teraconazole EC (RS)-2-(2,4-dichlorophenyl)-3-(1H-1,2,4-triazol-1-
yl) propyl 1,1,2-terafluoroethyl ether

5% Hexaconazole SC (RS)-2-(2,4-dichlorophenyl)-1-(1H-1,2,4-triazol-l-
yl)hexan-2-ol
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Table 1. List of English name, Chinese name, chemical name and manufacture companies of 41 tested fungicides (contn.)

English name Chinese name Chemical name Manufacture company
25% Propiconazole EC ( )-1-[2-(2,4-dichlorophenyl)-4-propy1-1,

3-dioxolan-2-ylmathyl]-1H-1,2,4-triazole
13.4% Myclobutanil EC 2-p-Chlorophenyl1-2-(1H-1,2,4-triazol-1-

ylmethyl)hexane nitrile
Pyrimidine
25% Ethirimol SC 5-butyl-2-ethylamino-6-methylpyrimidin-4-ol
25% Bupirimate EC 5-butyl-2-ethylamino-6-methylpyrimidin-4-yl-

dimethylsulfamate
12% Fenarimol WP ( )-2,4-dichloro-x-(pyrimidin-5-yl) 

benzhydryl alcohol
50% Cyprodinil WG 4-cyclopropyl-6-methyl-N-phenylpyrimidin-

2-amine
Heterocyclic compound
20% Oxolinic acid WP 5-ethyl-5,8-dihydro-8-oxo[1,3]dioxolo[4,5-

g]quinoline-7-carboxylic acid (IUPAC).
Anthraquinone 
42.2% Dithianon SC 5,10-dihydro-5,10-dioxonaphtho-(2,3,6)-1

,4-dithiin-2,3- dicarbonitrile
Strobilurin 
50% Kresoxim-methyl WG Methyl (E)-2-methoxyimino-[2- (tolyloxymethyl) 

phenyl] acetate
50% Trifloxystrobin WG (E,E)-methoxyimino-{2-[1-(3-trifluoromethyl-

phenyl)-ethylidene aminooxymcthyl]- phenyl}-
acetic acid methyl ester

23% Azoxystrobin SC Methyl (E)-2-{2-[6-(2-cyanophenoxy) pyrimidin-
4-yloxy]phenyl}3-methoxyacrylate

Antibiotic compound
2% Kasugamycin WP 1L-1,3,4/2,5,6-1-doxy-2,3,4,5,6-

pentahydroxycyclohexyl-2- amino-2,3,4,6-
tetradeoxy-4-( -iminoglycino)- -D-arabino- 
hexopyranoside hydrochloride hydrate

Mixture
40% Carbendazim + (1) Carbendazim 30% 
imazalil WP (2) Imazlil 10% 
23% Hexaconazole + (1)Hexaconazole 3% 
Thiabendazol WP (2)Thiabendazole 20% 
43% Kasugamycin + (1)Kasugamycin hydrochloride 3%
carbendazim WP (2)Carbendazim 40%
43.5% kasugamycin + (1)Kasugamycin hydrochloride 3.5%
oxine-copper WP (2) oxine-copper, 40%
81.3% kasugamycin +
copper oxychloride WP (1) Kasugamycin hydrochloride 5.75%

(2) Copper oxychloride 75.6%
53% Thiabenazole + (1) Thiabenazole 18%
Oxine-copper WP (2) Oxine-copper 35%
31.25% Cyprodinil + (1)Difenoconazole 6.25%
Difenconazole WG (2)Cyprodinil 25%
62.5% Cyprodinil + (1) 4-cyclopropyl-6-methyl-N-phenylpyrimidin-2
Fludioxonil WG amine 25%

(2) Fludioxonil 37.5%  
62.5% Myclobutanil (1) -butyl- -(4-chlorophenyl)-1H-1,2,4- triazol-
+ Mancozeb WP 1-propanenitrile 2.25% 

(2)Mancozeb 60% 
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GL2209 
Table 2. Effect of different concentrations of synthetic chemical fungicides on inhibition of mycelial growth of
Colletotrichum gloeosporioides isolate GL2209 isolated from mango fruit1

Chemical

Chemical concentration (ai, mg/L)
10 100 1000

Mycelial Mycelial Mycelial
growth Inhibition2 growth Inhibition growth Inhibition

(mm/day) (%) (mm/day) (%) (mm/day) (%)
4-4 Bordeaux mixtures 0.0 100.0 0.0 100.0 0.0 100.0
25% Prochlorate EC 0.0 100.0 0.0 100.0 0.0 100.0
50% Prochlorate manganese WP 0.0 100.0 0.0 100.0 0.0 100.0
25% Propiconazole EC 0.2 96.1 0.0 100.0 0.0 100.0
21.2% Imazalil EC 0.2 95.6 0.0 100.0 0.0 100.0
62.5% Cyprodinil + Fludioxonil WG 0.2 94.4 0.0 100.0 0.0 100.0
8.93% Bromuconazole SC 0.2 92.7 0.0 100.0 0.0 100.0
10% Difenoconazole WG 0.4 89.9 0.0 100.0 0.0 100.0
5% Hexaconazole SC 0.4 88.8 0.0 100.0 0.0 100.0
24.9% Difenoconazole EC 0.6 84.3 0.0 100.0 0.0 100.0
12% Fenarimol WP 0.8 79.8 0.1 97.1 0.0 100.0
53% Thiabenazole + Oxine-copper WP 0.9 77.6 0.0 100.0 0.0 100.0
40% Carbendazim + imazalil WP 0.9 76.5 0.0 100.0 0.0 100.0
13.4% Myclobutanil EC 1.1 72.3 0.0 100.0 0.0 100.0
10.5% Penconazole EC 1.2 69.7 0.0 100.0 0.0 100.0
31.25% Cyprodinil + Difenconazole WG 1.3 67.2 0.0 100.0 0.0 100.0
50% Cyprodinil WG 1.3 67.2 0.0 100.0 0.0 100.0
43.5% kasugamycin + oxine-copper WP 1.4 64.6 0.1 97.1 0.0 100.0
33.5% Oxine copper SC 1.5 62.2 0.1 97.1 0.1 97.1
10.7% Teraconazole EC 1.6 60.6 0.1 97.1 0.0 100.0
23% Hexaconazole + Thiabendazol WP 2.1 47.2 0.1 97.1 0.0 100.0
23% Triadimenol EC 2.7 31.8 0.4 88.2 0.1 97.1
70% Propineb WP 3.2 19.8 0.9 73.5 0.3 91.2
23% Azoxystrobin SC 3.2 19.8 1.8 47.1 1.0 70.6
2% Kasugamycin WP 3.3 16.7 0.3 91.2 0.0 100.0
27.12% Tribasic copper sulfate SC 3.3 16.7 0.7 79.4 0.1 97.1
50% Trifloxystrobin WG 3.3 16.7 1.7 50.0 1.3 61.8
50% Kresoxim-methyl WG 3.3 16.7 2.0 41.2 1.9 44.1
5% Triadimefon WP 3.4 14.1 0.3 91.2 0.0 100.0
25% Bupirimate EC 3.4 14.1 1.0 70.6 0.2 94.1
81.3% kasugamycin + copper oxychloride WP 3.4 14.1 0.2 94.1 0.0 100.0
80% Mancozeb WP 3.5 11.6 1.1 67.6 0.0 100.0
62.5% Myclobutanil + Mancozeb WP 3.5 11.6 0.7 79.4 0.1 97.1
33%Mancozeb SC 3.6 10.1 0.7 79.4 0.1 97.1
80% Metiram WG 3.6 10.1 1.6 52.9 0.9 73.5
30% Copper sulfate WP 3.6 10.1 0.8 76.5 0.2 94.1
20% Oxolinic acid WP 3.6 10.1 2.0 41.2 0.9 73.5
41.8% Thiabendaxole SC 3.6 10.1 1.1 67.6 1.2 64.7
60% Carbendazim WP 3.8 4.5 2.8 17.6 1.9 44.1
42.2% Dithianon SC 4.0 0.0 1.2 64.7 0.4 88.2
43% Kasugamycin + carbendazim WP 4.4 -11.1 2.9 14.7 1.7 50.0
Check 4.0 0.0 4.0 0.0 4.0 0.0
LSD=0.053 0.24 0.15 0.12
1 Mycelial blocks were plated on 2%V-8A amended with different concentrations of chemical fungicides and colonial diameter

were measured 4 days after incubation at 25 .   
2 Inhibition (%)=(mycelial growth without chemical-mycelial growth with chemical)/mycelial growth without chemical X 100%. 
3 LSD (least significant difference) test.
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GL2428 

Table 3. Effect of different concentrations of synthetic chemical fungicides on inhibition of mycelial growth of
Colletotrichum gloeosporioides isolate GL2428 isolated from pomelo fruit 1

Chemical

Chemical concentration (ai, mg/L)
10 100 1000

Mycelial Mycelial Mycelial
growth Inhibition2 growth Inhibition growth Inhibition 

(mm/day) (%) (mm/day) (%) (mm/day) (%)
4-4 Bordeaux mixtures 0.0 100.0 0.0 100 0.0 100.0
10% Difenoconazole WG 0.0 100.0 0.0 100 0.0 100.0
24.9% Difenoconazole EC 0.0 100.0 0.0 100 0.0 100.0
10.7% Teraconazole EC 0.0 100.0 0.0 100 0.0 100.0
25% Propiconazole EC 0.0 100.0 0.0 100 0.0 100.0
5% Hexaconazole SC 0.0 100.0 0.0 100 0.0 100.0
10.5% Penconazole EC 0.0 100.0 0.0 100 0.0 100.0
8.93% Bromuconazole SC 0.0 100.0 0.0 100 0.0 100.0
12% Fenarimol WP 0.0 100.0 0.0 100 0.0 100.0
13.4% Myclobutanil EC 0.0 100.0 0.0 100 0.0 100.0
21.2% Imazalil EC 0.0 100.0 0.0 100 0.0 100.0
25% Prochloraz EC 0.0 100.0 0.0 100 0.0 100.0
23% Triadimenol EC 0.0 100.0 0.0 100 0.0 100.0
50% Prochlorate manganese WP 0.0 100.0 0.0 100 0.0 100.0
53% Thiabenazole + Oxine-copper WP 0.0 100.0 0.0 100 0.0 100.0
40% Carbendazim + imazalil WP 0.0 100.0 0.0 100 0.0 100.0
23% Hexaconazole + Thiabendazol WP 0.0 100.0 0.0 100 0.0 100.0
43.5% kasugamycin + oxine-copper WP 0.0 100.0 0.0 100 0.0 100.0
62.5%% Cyprodinil + Fludioxonil WG 0.1 95.4 0.0 100 0.0 100.0
31.25% Cyprodinil + Difenconazole WG 0.1 95.7 0.0 100 0.0 100.0
50% Cyprodinil WG 0.1 95.7 0.1 95.7 0.1 95.7
33.5% Oxine copper SC 0.2 91.3 0.0 100 0.0 100.0
50% Trifloxystrobin WG 0.4 82.6 0.3 87.0 0.2 91.3
23% Azoxystrobin SC 0.5 78.3 0.4 82.6 0.4 82.6
80%Mancozeb WP 0.7 69.6 0.0 100 0.0 100.0
5% Triadimefon WP 0.8 65.2 0.0 100 0.0 100.0
70% Propineb WP 0.8 65.2 0.1 95.7 0.0 100.0
50% Kresoxim-methyl WG 0.8 65.2 0.7 69.6 0.7 69.6
33%Mancozeb SC 0.9 60.9 0.0 100 0.0 100.0
62.5% Myclobutanil + Mancozeb WP 1.0 56.5 0.0 100 0.0 100.0
42.2% Dithianon SC 1.2 47.8 0.9 60.9 0.2 91.3
80% Metiram WG 1.3 43.5 0.2 91.3 0.0 100.0
27.12% Tribasic copper sulfate SC 1.3 43.5 0.7 69.6 0.3 87.0
81.3% kasugamycin + copper oxychloride WP 1.4 39.1 0.5 78.3 0.0 100.0
2% Kasugamycin WP 1.5 34.8 0.3 87.0 0.0 100.0
30% Copper sulfate WP 1.6 30.4 0.6 73.9 0.0 100.0
25% Bupirimate EC 1.6 30.4 0.6 73.9 0.2 91.3
41.8% Thiabendaxole SC 1.9 17.4 0.9 60.9 0.9 60.9
20% Oxolinic acid WP 2.1 8.7 1.6 30.4 0.6 73.9
60% Carbendazim WP 2.1 8.7 2.0 13.0 1.6 30.4
43% Kasugamycin + carbendazim WP 2.2 4.3 1.7 26.1 1.4 39.1
Check 2.3 0.0 2.3 0.0 2.3 0.0
LSD=0.053 0.18 0.10 0.08
1 Mycelial blocks were plated on 2%V-8A amended with different concentrations of chemical fungicides and colonial diameter

were measured 4 days after incubation at 25 .   
2 Inhibition (%)=(mycelial growth without chemical-mycelial growth with chemical)/mycelial growth without chemical X 100%.  
3 LSD (least significant difference) test.
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GL2423 
Table 4. Effect of different concentrations of synthetic chemical fungicides on inhibition of mycelial growth of
Colletotrichum musae isolate GL2423 isolated from banana fruit 1

Chemical

Chemical concentration (ai, mg/L)
10 100 1000

Mycelial Mycelial Mycelial
growth Inhibition2 growth Inhibition growth Inhibition
(mm) (%) (mm/) (%) (mm) (%)

4-4 Bordeaux mixtures 0.0 100.0 0.0 100.0 0.0 100.0
10% Difenoconazole WG 0.0 100.0 0.0 100.0 0.0 100.0
24.9% Difenoconazole EC 0.0 100.0 0.0 100.0 0.0 100.0
25% Propiconazole EC 0.0 100.0 0.0 100.0 0.0 100.0
5% Hexaconazole SC 0.0 100.0 0.0 100.0 0.0 100.0
8.93% Bromuconazole SC 0.0 100.0 0.0 100.0 0.0 100.0
21.2% Imazalil EC 0.0 100.0 0.0 100.0 0.0 100.0
25% Prochloraz EC 0.0 100.0 0.0 100.0 0.0 100.0
50% Prochlorate manganese WP 0.0 100.0 0.0 100.0 0.0 100.0
60% Carbendazim WP 0.0 100.0 0.0 100.0 0.0 100.0
41.8% Thiabendaxole SC 0.0 100.0 0.0 100.0 0.0 100.0
53% Thiabenazole + Oxine-copper WP 0.0 100.0 0.0 100.0 0.0 100.0
43% Kasugamycin + carbendazim WP 0.0 100.0 0.0 100.0 0.0 100.0
62.5%% Cyprodinil + Fludioxonil WG 0.0 100.0 0.0 100.0 0.0 100.0
40% Carbendazim + imazalil WP 0.0 100.0 0.0 100.0 0.0 100.0
23% Hexaconazole + Thiabendazol WP 0.0 100.0 0.0 100.0 0.0 100.0
10.5% Penconazole EC 0.1 97.8 0.0 100.0 0.0 100.0
12% Fenarimol WP 0.1 97.8 0.0 100.0 0.0 100.0
13.4% Myclobutanil EC 0.2 95.6 0.0 100.0 0.0 100.0
31.25% Cyprodinil + Difenconazole WG 0.2 95.6 0.0 100.0 0.0 100.0
43.5% kasugamycin + oxine-copper WP 0.2 95.6 0.1 98.0 0.0 100.0
10.7% Teraconazole EC 0.3 93.9 0.0 100.0 0.0 100.0
33.5% Oxine copper SC 0.6 87.8 0.2 95.9 0.2 95.9
50% Cyprodinil WG 0.8 83.7 0.3 93.9 0.2 95.9
23% Triadimenol EC 0.9 80.0 0.0 100.0 0.0 100.0
5% Triadimefon WP 1.3 71.1 0.0 100.0 0.0 100.0
2% Kasugamycin WP 1.9 61.2 0.0 100.0 0.0 100.0
42.2%Dithianon SC 2.1 57.1 1.3 73.5 0.1 98.0
23% Azoxystrobin SC 2.2 51.1 2.1 53.3 1.4 68.9
50% Kresoxim-methyl WG 2.2 51.1 2.5 44.4 2.3 48.9
25% Bupirimate EC 2.4 46.7 0.6 86.7 0.0 100.0
50% Trifloxystrobin WG 2.4 51.0 2.0 59.2 1.4 71.4
62.5% Myclobutanil + Mancozeb WP 2.5 49.0 0.3 93.9 0.0 100.0
80%Mancozeb WP 2.5 44.4 0.7 84.4 0.0 100.0
33%Mancozeb SC 2.7 44.9 0.4 91.8 0.1 98.0
80%Metiram WG 2.7 40.0 0.8 82.2 0.1 97.8
27.12% Tribasic copper sulfate SC 2.9 35.6 0.3 93.3 0.0 100.0
81.3% kasugamycin + copper oxychloride WP 3.2 28.9 0.3 93.3 0.0 100.0
70% Propineb WP 3.4 30.6 2.4 51.0 0.5 89.8
30% Copper sulfate WP 4.2 14.3 0.4 91.8 0.0 100.0
20% Oxolinic acid WP 4.3 4.4 2.6 42.2 0.6 86.7
Check 4.5 0.0 4.5 0.0 4.5 0.0
LSD=0.053 0.28 0.13 0.06
1 Mycelial blocks were plated on 2%V-8A amended with different chemical concentrations of chemical fungicides and colonial

diameter were measured 4 days after incubation at 25 .   
2 Inhibition (%)=(mycelial growth without chemical-mycelial growth with chemical)/mycelial growth without chemical X 100%.
3 LSD (least significant difference) test.
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10 mg/L GL2209 

Table 5. Effect of 3 different media on inhibition of mycelial growth of mango Colletotrichum gloeosporioides isolate
GL2209 by various synthetic chemical fungicides at concentration of 10 mg/L 1

Chemical 

Chemical concentration (ai, mg/L)
2% V-8A 5% V-8A PDA

Mycelial Mycelial Mycelial
growth Inhibition2 growth Inhibition growth Inhibition 
(mm) (%) (mm/) (%) (mm) (%)

50% Prochlorate manganese WP 0.0 100.0 0.0 100.0 0.0 100.0 
10% Difenoconazole WG 0.1 96.3 0.4 92.2 0.3 92.8 
53% Thiabenazole + Oxine-copper WP 1.2 69.8 2.2 45.1 2.0 47.4 
43% Kasugamycin + carbendazim WP 3.3 14.6 3.6 12.7 3.3 14.4 
80% Mancozeb WP 3.5 8.3 3.8 5.8 3.9 0.0 
62.5% Myclobutanil + Mancozeb WP 3.6 7.3 3.9 4.9 4.0 -4.1 
42.2% Dithianon SC 3.8 0.0 4.0 1.0 3.9 0.0 
70% Propineb WP 4.0 -4.2 4.4 -6.8 3.9 0.0 
Check 3.8 4.1 3.9
1 Mycelial blocks were plated on tested media amended with 10 mg/L chemical fungicides and colonial diameter were measured 4

days after incubation at 25 .   
2 Inhibition (%)=(mycelial growth without chemical-mycelial growth with chemical)/mycelial growth without chemical X 100%.
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GL2209 
Table 6. Effect of different concentrations of synthetic chemical fungicides on inhibition of conidial germination of
Colletotrichum gloeosporioides isolate GL2209 isolated from mango fruit1

Chemical

Chemical concentration (ai, mg/L)
10 100 1000

Germination Appressorial Germination Appressorial Germination Appressorial 
(%) formation (%) formation (%) formation

(%) (%) (%)
4-4 Bordeaux mixtures 0.0 0.0 0.0 0.0 0.0 0.0
33.5% Oxine copper SC 0.0 0.0 0.0 0.0 0.0 0.0
80%Mancozeb WP 0.0 0.0 0.0 0.0 0.0 0.0
80% Metiram WG 0.0 0.0 0.0 0.0 0.0 0.0
42.2% Dithianon SC 0.0 0.0 0.0 0.0 0.0 0.0
53% Thiabenazole + Oxine-copper WP 0.0 0.0 0.0 0.0 0.0 0.0
43.5% kasugamycin + oxine-copper WP 0.0 0.0 0.0 0.0 0.0 0.0
62.5% Myclobutanil + Mancozeb WP 0.0 0.0 0.0 0.0 0.0 0.0
33%Mancozeb SC 22.0 1.0 0.0 0.0 0.0 0.0
62.5%% Cyprodinil + Fludioxonil WG 45.5 0.0 45.0 0.0 0.0 0.0
70% Propineb WP 52.0 1.5 0.0 0.0 0.0 0.0
50% Cyprodinil WG 64.0 27.5 48.0 13.5 1.0 0.0
31.25% Cyprodinil + Difenconazole WG 78.5 44.5 71.5 6.0 0.0 0.0
60% Carbendazim WP 91.5 17.0 95.0 4.5 97.0 3.0
13.4% Myclobutanil EC 95.0 32.0 15.5 6.5 0.0 0.0
10.7% Teraconazole EC 95.5 22.0 0.0 0.0 0.0 0.0
40% Carbendazim + imazalil WP 96.0 9.0 0.0 0.0 0.0 0.0
20% Oxolinic acid WP 96.5 88.5 99.0 79.5 99.5 54.0
50% Trifloxystrobin WG 97.0 10.0 95.0 2.5 98.0 0.5
5% Hexaconazole SC 97.0 27.5 99.0 15.5 99.0 6.5
21.2% Imazalil EC 97.5 17.5 0.0 0.0 0.0 0.0
30% Copper sulfate WP 97.5 6.0 96.5 6.5 0.0 0.0
25% Propiconazole EC 98.0 78.0 34.5 2.5 0.0 0.0
24.9% Difenoconazole EC 98.5 83.5 88.0 76.5 0.0 0.0
43% Kasugamycin + carbendazim WP 98.5 86.0 97.5 82.5 97.5 71.5
50% Kresoxim-methyl WG 98.5 91.5 98.5 89.0 44.5 11.0
25% Prochloraz EC 99.0 18.0 1.0 0.0 0.0 0.0
23% Hexaconazole + Thiabendazol WP 99.0 12.0 98.5 0.0 0.0 0.0
23% Azoxystrobin SC 99.0 84.5 99.5 70.0 76.5 9.0
50% Prochlorate manganese WP 99.0 80.5 99.5 61.5 98.5 52.0
2% Kasugamycin WP 99.5 81.0 11.5 3.0 8.5 1.5
41.8% Thiabendaxole SC 99.5 81.0 98.5 39.5 94.0 3.0
81.3% kasugamycin + copper oxychloride WP 99.5 92.0 98.5 88.5 97.5 32.0
27.12% Tribasic copper sulfate SC 99.5 95.5 98.5 89.5 99.0 28.5
12% Fenarimol WP 99.5 46.5 99.0 44.0 37.5 0.0
25% Bupirimate EC 99.5 91.5 99.5 65.5 72.0 9.0
23% Triadimenol EC 99.5 95.0 100.0 80.0 95.5 45.5
10.5% Penconazole EC 100.0 95.0 0.0 0.0 0.0 0.0
8.93% Bromuconazole SC 100.0 90.5 99.5 83.0 97.0 27.0
10% Difenoconazole WG 100.0 90.0 99.5 9.0 98.5 0.0
5% Triadimefon WP 100.0 87.5 100.0 8.5 93.0 0.0
Check 97.5 74.3 97.5 74.3 97.5 74.3
LSD=0.052 2.15 1.27 1.07
1 Conidia were dipped in 1% CV-8B amended with different concentrations of chemical fungicides and germination were counted

20-24 hr after incubation at 25
2 LSD (least significant difference) test
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Table 7. Effect of different concentrations of synthetic chemical fungicides on inhibition of conidial germination of
Colletotrichum gloeosporioides isolate GL2428 isolated from pomelo fruit 1

Chemical

Chemical concentration (ai, mg/L)
10 100 1000

Germination Appressorial Germination Appressorial Germination Appressorial 
(%) formation (%) formation (%) formation

(%) (%) (%)
4-4 Bordeaux mixtures 0.0 0.0 0.0 0.0 0.0 0.0
33.5% Oxine copper SC 0.0 0.0 0.0 0.0 0.0 0.0
80% Mancozeb WP 0.0 0.0 0.0 0.0 0.0 0.0
70% Propineb WP 0.0 0.0 0.0 0.0 0.0 0.0
80% Metiram WG 0.0 0.0 0.0 0.0 0.0 0.0
42.2% Dithianon SC 0.0 0.0 0.0 0.0 0.0 0.0
53% Thiabenazole + Oxine-copper WP 0.0 0.0 0.0 0.0 0.0 0.0
43.5% kasugamycin + oxine-copper WP 0.0 0.0 0.0 0.0 0.0 0.0
62.5% Myclobutanil + Mancozeb WP 0.0 0.0 0.0 0.0 0.0 0.0
33%Mancozeb SC 27.0 2.5 2.5 2.5 0.0 0.0
21.2% Imazalil EC 56.5 1.0 0.0 0.0 0.0 0.0
62.5%% Cyprodinil + Fludioxonil WG 60.5 0.0 51.5 0.0 0.0 0.0
50% Trifloxystrobin WG 67.5 4.0 64.0 0.0 52.0 0.0
40% Carbendazim + imazalil WP 73.5 9.0 0.0 0.0 0.0 0.0
25% Prochloraz EC 76.0 3.0 0.0 0.0 0.0 0.0
2% Kasugamycin WP 76.5 0.0 0.0 0.0 0.0 0.0
30% Copper sulfate WP 77.5 1.5 7.0 6.5 0.0 0.0
41.8% Thiabendaxole SC 78.5 8.0 85.0 3.5 87.5 0.0
5% Hexaconazole SC 82.5 40.0 42.0 3.0 65.0 9.5
24.9% Difenoconazole EC 82.5 1.5 50.5 0.5 0.0 0.0
10.7% Teraconazole EC 84.5 35.5 0.0 0.0 0.0 0.0
25% Propiconazole EC 85.5 43.0 0.0 0.0 0.0 0.0
60% Carbendazim WP 87.0 18.5 86.0 14.5 75.0 0.0
23% Hexaconazole + Thiabendazol WP 89.0 9.5 0.0 0.0 0.0 0.0
10.5% Penconazole EC 90.5 27.0 0.0 0.0 0.0 0.0
12% Fenarimol WP 90.5 36.5 14.5 1.0 0.0 0.0
31.25% Cyprodinil + Difenconazole WG 94.5 0.0 48.0 0.0 0.0 0.0
13.4% Myclobutanil EC 94.5 82.5 54.5 16.0 0.0 0.0
50% Kresoxim-methyl WG 94.5 4.0 95.5 4.0 96.5 0.0
50% Cyprodinil WG 95.0 2.5 94.0 0.0 0.0 0.0
23% Triadimenol EC 96.0 17.5 94.0 9.0 66.0 2.0
50% Prochlorate manganese WP 96.5 8.0 97.5 0.0 97.5 0.0
20% Oxolinic acid WP 97.0 8.5 99.0 0.0 96.0 0.0
25% Bupirimate EC 98.0 1.0 42.5 0.0 0.0 0.0
27.12% Tribasic copper sulfate SC 98.0 5.5 95.5 5.5 93.0 0.5
8.93% Bromuconazole SC 98.0 6.5 96.0 0.5 0.0 0.0
81.3% kasugamycin + copper oxychloride WP 98.0 13.0 96.5 8.0 97.5 0.0
43% Kasugamycin + carbendazim WP 98.5 29.0 97.5 13.0 98.5 0.0
23% Azoxystrobin SC 98.5 7.0 98.5 5.0 98.0 0.0
10% Difenoconazole WG 99.0 3.5 33.5 0.0 0.0 0.0
5% Triadimefon WP 99.5 7.0 98.0 0.0 0.0 0.0
Check 96.3 29.6 96.3 29.6 96.3 29.6
LSD=0.052 1.19 0.98 1.13
1 Conidia were dipped in 1% CV-8B amended with different concentrations of chemical fungicides and germination were counted

20-24 hr after incubation at 25 .   
2 LSD (least significant difference) test.



15 1 200650

GL2423 
Table 8. Effect of different concentrations of synthetic chemical fungicides on inhibition of conidial  germination of
Colletotrichum musae isolate GL2423 isolated from banana fruit1

Chemical

Chemical concentration (ai, mg/L)
10 100 1000

Germination Appressorial Germination Appressorial Germination Appressorial
(%) formation (%) formation (%) formation

(%) (%) (%)
4-4 Bordeaux mixtures 0.0 0.0 0.0 0.0 0.0 0.0
33.5% Oxine copper SC 0.0 0.0 0.0 0.0 0.0 0.0
80%Mancozeb WP 0.0 0.0 0.0 0.0 0.0 0.0
80% Metiram WG 0.0 0.0 0.0 0.0 0.0 0.0
42.2% Dithianon SC 0.0 0.0 0.0 0.0 0.0 0.0
53% Thiabenazole + Oxine-copper WP 0.0 0.0 0.0 0.0 0.0 0.0
43.5% kasugamycin + oxine-copper WP 0.0 0.0 0.0 0.0 0.0 0.0
62.5% Myclobutanil + Mancozeb WP 0.0 0.0 0.0 0.0 0.0 0.0
60% Carbendazim WP 26.5 8.0 59.0 9.0 0.0 0.0
62.5% Cyprodinil + Fludioxonil WG 42.5 7.0 0.0 0.0 0.0 0.0
41.8% Thiabendaxole SC 65.0 11.0 39.5 3.5 35.5 1.5
23% Hexaconazole + Thiabendazol WP 65.5 21.0 3.5 1.0 0.0 0.0
33% Mancozeb SC 72.5 5.0 0.0 0.0 0.0 0.0
40% Carbendazim + imazalil WP 72.5 27.5 3.0 0.0 0.0 0.0
43% Kasugamycin + carbendazim WP 75.5 21.0 74.0 12.0 1.5 0.0
50% Kresoxim-methyl WG 79.5 51.5 78.5 35.5 37.0 12.5
21.2% Imazalil EC 87.0 51.5 0.0 0.0 0.0 0.0
10.7% Teraconazole EC 92.5 67.5 1.5 0.0 0.0 0.0
10% Difenoconazole WG 95.0 55.0 95.5 5.0 96.5 0.0
25% Propiconazole EC 95.5 37.5 0.5 0.5 0.0 0.0
24.9% Difenoconazole EC 95.5 49.5 86.0 1.5 0.0 0.0
23% Azoxystrobin SC 95.5 57.5 90.5 22.5 73.5 10.0
25% Prochloraz EC 96.0 8.0 61.0 6.0 0.0 0.0
31.25% Cyprodinil + Difenconazole WG 96.0 55.5 89.5 16.5 0.0 0.0
50% Trifloxystrobin WG 96.0 66.0 89.5 47.0 88.0 28.0
30% Copper sulfate WP 96.5 51.5 93.5 4.0 48.0 0.0
50% Cyprodinil WG 96.5 11.0 95.5 7.5 94.5 6.0
12% Fenarimol WP 97.5 16.5 95.5 3.0 0.0 0.0
70% Propineb WP 98.0 11.5 16.5 0.0 0.0 0.0
13.4% Myclobutanil EC 98.5 22.5 7.0 3.0 0.0 0.0
81.3% kasugamycin + copper oxychloride WP 98.5 82.0 94.5 71.5 92.5 8.5
8.93% Bromuconazole SC 98.5 4.0 97.0 34.0 51.5 0.0
50% Prochlorate manganese WP 98.5 38.5 97.0 36.5 85.0 12.0
5% Hexaconazole SC 98.5 6.0 97.5 6.0 97.5 0.0
23% Triadimenol EC 98.5 66.0 98.0 64.0 93.0 0.0
5% Triadimefon WP 98.5 11.5 99.0 11.0 0.0 0.0
20% Oxolinic acid WP 99.0 75.5 97.0 58.0 98.0 53.0
25% Bupirimate EC 99.0 6.5 100.0 3.5 97.5 1.5
27.12% Tribasic copper sulfate SC 99.5 68.0 95.0 67.0 96.0 69.0
2% Kasugamycin WP 100 6.5 7.5 0.0 0.0 0.0
10.5% Penconazole EC 100 39.0 32.5 0.0 0.5 0.0
Check 96.5 80.5 96.5 80.5 96.5 80.5
LSD=0.052 0.84 0.90 0.69
1 Conidia were dipped in 1% CV-8B amended with different concentrations of chemical fungicides and germination were counted

20-24 hr after incubation at 25
2 LSD (least significant difference) test.
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GL9501 PDA 
Table 9. Effect of different synthetic chemical fungicides on inhibition of conidial germination and germ tube growth of
mango isolate of Colletotrichum gloeosporioides isolate GL9501on PDA1

Chemical
Conidial germination Length of germination tube

(%) ( m)
102 100 1000 10 100 1000

4-4 Bordeaux mixtures 4-4 0.0 0.0 0.0 0.0
53% Thiabenazole + Oxine-copper WP 0.0 0.0 0.0 0.0 0.0 0.0
62.5% Myclobutanil + Mancozeb WP 45.5 0.0 0.0 28.1 0.0 0.0
80% Mancozeb WP 50.0 0.0 0.0 125.4 0.0 0.0
42.2% Dithianon WP 52.3 1.4 0.0 28.4 0.0 0.0
70% Propineb WP 100.0 0.0 0.0 175.3 0.0 0.0
24.9% Difenoconazole EC 100.0 100.0 0.0 39.9 24.1 0.0
50% Prochlorate manganese WP 100.0 100.0 85, 0 42.1 34.4 0.0
50% Benomyl WP 100.0 98.5 96.0 170.6 136.2 139.3
43% Kasugamycin + carbendazim WP 100.0 100.0 99.3 188.4 148.4 102.9
Check 96.5 253.3
1 Conidial suspension were plated on PDA amended with different concentrations of chemical fungicides and germination were

counted 24 hr after incubation at 25 .
2 Active ingredient in mg/L.

Table 10. Effect of mancozeb and benomyl on mycelial growth and spore germination of 3 different types of isolates of
Collectotrichum gloeosporioides isolated from mango fruits

Chemical
Radiate mycelial growth1 Conidial germination

(mm/day) (%)
102 100 1000 10 100 1000

Isolate GL9501- resistant to benomyl
80% Mancozeb WP 4.9 3.3 2.8 0.0 0.0 0.0
50% Benomyl WP 4.8 4.5 4.3 88.5 76.0 72.5
Mancozeb Benomyl 5.0 4.3 0.0 6.5 0.0 0.0
Check 5.5 96.5

Isolate GL9502-morderately resistant to benomyl
80% Mancozeb WP 4.7 3.2 2.3 0.0 0.0 0.0
50% Benomyl WP 4.5 4.2 4.0 85.0 76.0 20.5
Mancozeb Benomyl 4.4 0.0 0.0 2.0 0.0 0.0
Check 6.3 99.5

Isolate GL9503-senstive to benomyl
80% Mancozeb WP 5.7 3.3 0.0 0.0 0.0 0.0
50% Benomyl WP 0.0 0.0 0.0 87.5 0.0 0.0
Mancozeb Benomyl 2.5 0.0 0.0 0.0 0.0 0.0
Check 7.3 95.0

1 Mycelial growth rate and conidial germination were counted 6 days and 24 hr, respectively, after plating on PDA.
2 Concentration of fungicides (ai) in mg/L.
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ABSTRACT

Tsai. J. N.1, Ann, P. J.1,2, Hu, C.Y., and Cheng, S. F.1 2006. Evaluation of fungicides for suppression of

mycelial growth and conidial germination of Colletotrichum species isolated from mango, pomelo

and banana fruit. Plant Pathol. Bull. 15:39-54. (1  Plant Pathology Division, Taiwan Agricultural

Research Institute, Wufeng, Taichung, Taiwan; 2  Corresponding author, E-mail: pjann@wufeng.

tari.gov.tw; Fax: +886-4-23338162)

Anthracnose caused by Colletotrichum gloeosporioides on mango and pomelo, and C. musae on

banana were major fruit diseases in Taiwan. In the study, 2% V-8 juice agar (2% V-8A) or 1% CV-8

juice broth (1% CV-8B) were amended with individual chemical to evaluate the suppression ability of

a total of 41 chemicals to anthracnose pathogens isolated from three different hosts. For suppression

of mycelial growth on 2% V-8A, 3, 18 and 16 kinds of chemicals, respectively, showed strongly

inhibition effects to mango, pomelo and banana isolates at all tested concentrations (10,100 and 1000

mg/L, ai). Especially, 3 chemicals were most effective; none of tested isolates could grow on the

medium amended with them. They were 4-4 Bordeaux mixtures, 25% prochloraz EC and 50%

prochlorate manganese WP. For inhibition of conidial germination in 1% CV-8B, 8, 9 and 8 kinds of

chemicals, respectively, could completely suppress the conidia of all tested isolates from mango,

pomelo and banana at all tested concentrations. Among them, 8 chemicals, including 4-4 Bordeaux

mixtures, 80% mancozeb WP, 80% Metiram WG, 42.2% Dithianon SC, 33% oxine-copper SC,

53%Thiabenazole + Oxine-copper WP, 43.5% kasugamycin + oxine-copper WP, and 62.5%

Myclobutanil + Mancozeb WP could completely inhibit conidial germination as well as appressoria

formation of all tested isolates at all tested concentrations. 62.5%% Cyprodinil + Fludioxonil WG was

also very effective in inhibiting appressoria formation but not conidial germination at low

concentration.

Key words: anthracnose, Colletotrichum gloeosporioides, C. musae, mango, pomelo, banana,

fungicides, chemical control


