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Effects of Some Fungicides on Mortality of Earthworm,
Eisenia fetida
Young-Eun Na’, Hae-Son Bang, Min-Su Han, Young-Joon Ahn' and Seong-Tak Yoon’

National Institute of Agricultural Science and Technology, RDA, Suwon 441-707, Korea
'School of Agricultural Biotechnology Seoul National University, Seoul 151-742, Korea
*Department of Environment and Landscape Architecture, Dankook University, Cheonan 330-714, Korea

The toxic effects of 14 commercially available fungicides on the earthworm, Eisenia fetida (Savigny), were
evaluated using surface sprayed soil, immersion and contact filter tests. At recommended dose, the
earthworm mortality is 4% on mancozeb, carbendazim, propineb and captan in the surface sprayed soil
test, 4% on mancozeb, 6% on propineb and 10% on captan in the immersion test, and no effect on all used

chemicals in contact filter test.
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Table 1. List of fungicides to be tested.

Item name Common name Chemical name Recommended dose Class
A inati f zine i d thylene bi
Mancozi 75% WP Mencozsh coordination productg z'mc ion and manganese ethylene bis 3920 | Organosulfur
dithiocarbamate
Thalonil 75% WP Chlorothalonil Tetrachloro isophthalo nitrile 25 ml/20 I Organochlorine
Carbenda 60% WP Carbendazim Methyl benzimidazole-2-yl-carbamate 20 ml/20 [ Benzimidazole
Propi 70% WP Propineb Polymeric zinc propylene bis(dithiocarbamate) 33 ml/20 [ Organosulfur
Captan 50% WP Captan 1,2, 3, 6-Tetrahydro-N-(trichloromethylthio) phthalimide 40 g/20 | Others
Saprol 17% EC Triforine 1, 4-bis(2, 2, 2-trichloro-1-formamido ethy)-piperazine 20 ml/20 [ Organochlorine
0-6-eth bonyl-5 methyl lo[ 1-5- imidin-2-yl-O,
Pyrazo 30% EC Pyrazophos crioxyearoony ,me vl pyrazolof . a pyrimidin-2-y 33g/20 | Organophosphate
O-diethyl phosphorothioate
Thiopan 70% WP Thiophanate-methyl Dimethyl-4, 4" -(O-phenylene)bis(3-thioallophanate) 13 g/20 | Benzimidazole
Fenari 12.5% EC Fenarimol ()2, 4 -Dichloro- -(pyrimidin-5-yl)benzhydryl alcohol 5m/20 [ Pyrimidine
Benomyl 50% WP Benomyl Methyl-1-(butyl carbamoyl)-benzimidazol-2-yl carbamate 10 g/20 | Benzimidazole
. 2 A-diguanidino-3,5,6-trihydroxy cyclohexyl-5-deoxy-2-O-(2-
Nongyongcin 20% . . _—
WP Streptomycin deoxy-2-methylamino-e-L-glucopyranosyl)-3-c-formyl-f-L- 20g/20 { Antibiotics
lyxopentenofuranoside
5-(2-Amino-5-O-carbamoyl-2-deoxy-L-xylonamido) 1, 5-
Polyoxin 10% WP Polyoxin B dideoxy-1-(1, 2, 3, 4-tetrahydro-5-hydroxymethyl-2,4- 20 g/20 | Antibiotics
dioxopyrimidin-1-yl)-B-D-allofuranuronic acid
Tolos 10% WP Tolclofos-methyl 0-2, 6-dichloro-p- tolyl O, O-dimethyl phosphorothioate 20 g/20 | Organophosphate
Thalodong 40% Chlorothalonil Tetrachloro isopthalonitrile 402120 | Organochlorine +
+20% WP +Oxine-copper Bis(8-quinolinolato)copper 8 Organocopper

WP, wettable powder and EC, emulsifiable concentrate
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Table 2. Toxicity of fungicides to E. fetida using the surface sprayed soil test.

Mortality (meanzSE, %)"

Fungicides

0.5-fold Appl. Recommended dose Appl. 2-fold Appl. 4-fold Appl.
Mancozi 75% WP 0 a 442 a 442 a 0b
Thalonil 75% WP 0 a 0 a 0 a 0b
Carbenda 60% WP 0 a 442 a 0 a 145 a
Propi 70% WP 0a 442 a 0 a 4+2 ab
Captan 50% WP 0 a 442 a 442 a 6+2 ab
Saprol 17% EC 0 a 0 a 0 a 442 ab
Pyrazo 30% EC 0 a 0a 0 a 0b
Thiopan 70% WP 0a 0a 0 a 0b
Fenari 12.5% EC 0 a 0 a 442 a 6+2 ab
Benomyl 50% WP 0a 0a 0 a 0b
Nongyongcin 20% WP 0a 0a 0 a 0b
Polyoxin 10% WP 0a 0a 0 a 0b
Tolos 10% WP 0 a 0 a 0 a 0b
Thalodong 40%+20%WP 0 a 0a 0 a 0b
Control 0 a 0a 0 a 0b

" Mean followed by the same letter in column is not significantly different (P = 0.05; Scheffe's test [SAS Institute 1986]).

Table 3. Toxicity of fungicides to E. fetida using the immersion test.

Mortality (mean+SE, %)T

Fungicides
0.5-fold Appl.

Recommended dose Appl.

2-fold Appl. 4-fold Appl.

Mancozi 75% WP
Thalonil 75% WP 612
Carbenda 60% WP 0
Propi 70% WP 0
Captan 50% WP

Saprol 17% EC

Pyrazo 30% EC

Thiopan 70% WP

Fenari 12.5% EC
Benomyl 50% WP
Nongyongcin 20% WP
Polyoxin 10% WP

Tolos 10% WP
Thalodong 40%+20%WP
Control

[e]
o

o~
I+
[\

[ - - - R - R - D -

SO O O O O o o o o o

4+2

—_

]
F

(98

S O O O o o o o o o

L= - - - - B < R I =

[«
()

8+4
0
0
612

62

62

[*)}
+
[\

o~
"y
[\

S O O O O O O o O

[ - 0 - - - R - B - B - R e
S O O O O O o o o o

I - - - - R D - -]

" Mean followed by the same letter in column is not significantly different (P = 0.05; Scheffe's test [SAS Institute 1986]).
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OiX|FEHo|l 28t x|HO| XALE  AAHFH
o3t Frte F e 2ufFo| A& saprol EC+ 80%,
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ECE 40%, mancozi WPE 10%¢] AAMES Eoh
(Table 4).
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g Stringer and Wright (1973)+ benomyl,
Thiophanate-methyl, carbendazim ¥ X &o] X
Abell =Ado] Atk By Egith I o] B Atak
£9°] benomyle] A& oloA =4 (extremely toxic)
< veditty 2% 319 tH(Stringer and Lyons, 1974,
1977. Black and Neely, 1975: Edwards and Brown,
1982: Lofs-Holmin, 1982). ©] ‘s b A EA U] A
W A -2-wl Zo]utpE 7bubw] o] E (methyl-2-
benzimidazol, MBC)Z &4 3lE o] HAFS A3 HA
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(2-aminobenzimidazole) 2 3 Z]o] o] FA A
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RE7IAl R MBCE AA £, AE Y C= &
o] AtgtEo] C=0 Aoz UAsEE A o
Aol Al =5 (very toxic)e YHERATIL 7]=d}
A th(Stringer and Lyons, 1974; Cook and Swait,
1975: King and Dale, 1977: Roark and Dale, 1979:

Roberts and Dorough, 1984). B3} carbendazim®™ A+
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(Cook and Swait, 1975: Keogh and Whitehead,
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Anton, F., E. Laborda, and P. Laborda. 1990. Acute toxicity of the
fungicide captan to the earthworm Eisenia fetida (Savigny). Bull.

Table 4. Toxicity of fungicides to E. fetida using the direct contact-filter paper application

Mortality (%)

Fungicides
0.5-fold Appl.

Recommended dose Appl.

2-fold Appl. 4-fold Appl.

=]

Mancozi 75% WP
Thalonil 75% WP
Carbenda 60% WP
Propi 70% WP

Captan 50% WP
Saprol 17% EC

Pyrazo 30% EC
Thiopan 70% WP
Fenari 12.5% EC
Benomyl 50% WP
Nongyongcin 20% WP
Polyoxin 10% WP
Tolos 10% WP
Thalodong 40%+20%WP
Control
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