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Assessment of the Effects of Some Herbicides 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 9 commercially available herbicides on the earthworm, Eisenia fetida (Savigny) were
evaluated with recommended dose, 2-fold and 4-fold dose using soil surface spray, immersion and contact
filter tests in order to find out whether herbicides actually influence the life of earthworm in the soil or not.
In the surface sprayed soil test, the earthworm mortality to nine herbicides were not significantly different
from the comparison with the control regardless of level of dose. In the immersion test, the mortality of 4-
fold dose was 34% in the napropamide and 64% in the alachlor. In contact filter test, the mortality
appeared 80% in alachlor, 37% in napropamide, and 10% in triclopyr at 2-fold dose level and those of 4-
fold dose were as follows: napropamide 96%, alachlor 80%, glyphosate 47%, triclopyr 37%,
paraquatdichloride 37%; glufosinate ammonium 33%, pyributicarb 10%. As a result of these tests by
three methods, the mortality of earthworm in terms of the recommended dose level was no observation
about eight herbicides while the napropamide appeared 33% in contact filter test.
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Tablel. List of herbicidesto betested.
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Item name Common name Chemical name Recommended dose Class
: ! (RS)-N, N-diethyl-2-(1-maphthyloxy) .
Phamid WP, 50% Napropamide propionamide 33g/200 Amide
AlraEC, 43,7% Alechior 2-Chloro-2, 6-diethy-N-(methoxy methy/) 240 1200 Chiorozoetanilide
acetanilide
i ' (£)-(ZE)-2-(1-ethoxy iminobutyl)-5-[2- )
h EC, 20% h A
Sethoxydim EC, 20% Sathoxydim (ethylthio)propyl]-3-hydroxy cyclohex-2-enone 250 200 mide
i . (3, 5, 6-Trichloro-2-pyridyl-oxyacetic acid)
Tricl EC, 61.6% Tricl h
riclopyr EC, 61.6% riclopyr butoxyethyl ester 430 /200 Others
| lamine salt of N-(phosphono methyl
Glyphosate S, 41.0% Glyphosate sopropylamine g:)yci nép osphono methyl) 750 /200 Organophosphate
1, 1-Dimethyl-4, 4-bipyridyldiyli R
Paraco SL, 24.5% Paraguatdichloride m hy. .|pyr|dy wim 500 /208 Bipyridilium
dichloride
Simane WP, 50% Simazine 2-Chloro4, 600 .s(e.thyl amino-1, 3, 339200 Triazine
S-triazine
I - O-3-tert-Butylphenyl 6-methoxy-2-
buticarb WP, 47% buticarb . . Carbamat
Pyributicar! () Pyributicar pyricyl(methyl)th de 750 /200 e
Glufosinate- ammonium . ) Ammonium 4-[hydroxy(methyl) phosphinoyl]-
| h
S 18% Glufosinate ammonium DL -homoalanine 600 /208 Others

WP, wettable powder; EC, emulsifiable concentrate; and SL, soluble concentrate.
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0000, 000000 40000 phamid WPO
6%, alra ECOO 6%, sethoxydim ECO 4%, triclopyr
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6% D000 O000.000 000 oOod oo
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(Table 3). OO0 050 ODOODOO phamid WPO
4%, alra ECO 4%, sethoxydim ECO 6%, paraco SL
0 4%0 D000 0000 0000 oOoO0.000
000 phamid WPO 10%, sethoxydim ECO 4%,

triclopyr ECO 10%, paraco SLO 4%, simane WP
4% 0 0000 00000 0000 ooooo o
000 0O00. 000 0000 40 oOoooo
phamid WPO 34%, alra ECO 64%0 O00O0O0O OO
OO0 0000 Oooog oog.

OO0 0000 00 ooo ogo oooooo
OO0 OO0 DOOOO phamid WPO 33%0 OO
O 0000 00oo,00og 200000 phamid
WPO 37%, alra ECO 80%, triclopyr ECO 10%![]
0000 DO0OO. 00ooo 400000 phamid
WPO 96%, alra ECO 80%, triclopyr ECO 37%,
glyphosate SLO  47%, SLO  37%,
pyributicarb WPO 10%, glufosinate-ammonium SLO
33%0 0000 OOO0O0(Table 4).
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Table 2. Toxicity of herbicidesto E. fetida using the surface sprayed soil tet.

Mortality (mean+SE, %) "

Herbicides

0.5-fold Appl. Recommended dose Appl. 2-fold Appl. 4-fold Appl.
Phamid WP, 50% 0 a 0 a 0 a 6+2 a
AlraEC, 43,7% 0 a 0 a 6+2 a 6+2 a
Sethoxydim EC, 20% 0 a 0 a 0 a 442 a
Triclopyr EC, 61.6% 442 a 442 a 442 a 442 a
Glyphosate SL, 41.0% 442 a 442 a 442 a 442 a
Paraco SL, 24.5% 0 a 0 a 442 a 442 a
Simane WP, 50% 0 a 442 a 0 a 0 a
Pyributicarb WP, 47% 0 a 0 a 442 a 442 a
Glufosinate-ammonium SL, 18% 442 a 0 a 442 a 6+2 a
Control 0 a 0 a 0 a 0 a
" Mean followed by the same letter in column are not significantly different (P = 0.05; Scheffe'stest [SAS Intitute 1986]).

Table3. Toxicity of herbicidesto E. fetida using theimmersion test.

Herbicides Mortality (meanSE, %)

0.5-fold Appl. Recommended dose Appl. 2-fold Appl. 4-fold Appl.
Phamid WP, 50% 4+2 a 10+3 a 4+2 a A2 ab
AlraEC, 43,7% 442 a 0 a 0 a 64110 a
Sethoxydim EC, 20% 612 a 442 a 0 a 6+2 b
Triclopyr EC, 61.6% 0 a 10+4 a 42 a 10£3 b
Glyphosate SL, 41.0% 0 a 0 a 0 a 0 b
Paraco SL, 24.5% 442 a 442 a 0 a 6£2 b
Simane WP, 50% 0 a 442 a 0 a 6£2 b
Pyributicarb WP, 47% 0 a 0 a 0 a 0 b
Glufosinate-ammonium SL, 18% 0 a 0 a 0 a 0 b
Control 0 a 0 a 0 a 0 b

" Mean followed by the same letter in column is not significantly different (P = 0.05; Scheffe'stest [SAS Ingtitute 1986]).
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Table4. Toxicity of herbicidesto E. fetida using the direct contact-filter paper application.

Mortality (mean+SE, %) '

Herbicides
0.5-fold Appl. Recommended dose Appl. 2-fold Appl. 4-fold Appl.

Phamid WP, 50% 0 a 3B3£3 b 373 b 9%+ a
AlraEC, 43,7% 0 a 0 a 80£6 a 80+6 b
Sethoxydim EC, 20% 0 a 0 a 0 d 0 ¢
Triclopyr EC, 61.6% 0 a 0 a 10+0 ¢ 3743 d
Glyphosate SL, 41.0% 0 a 0 a 0 d 4743 ¢
Paraco SL, 24.5% 0 a 0 a 0 d 371+3 d
Simane WP, 50% 0 a 0 a 0 d 0 g
Pyributicarb WP, 47% 0 a 0 a 0 d 10+0 f
Glufosinate-ammonium SL, 18% 0 a 0 a 0 d 333 e
Contral 0 a 0 a 0 d 0 g
" Mesan followed by the same letter in column is not significantly different (P = 0.05; Scheffe'stest [SAS Indtitute 1986]).
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Phamid WPO OO Stauffer Chemical D 0O OO
0O 0O0O0OOCcylamideYl OOOO00, 0000 O
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0 0000 2—=3000,00000 50—e60000
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