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Assessment of the Effects of Some Insecticides on Mortality of Earthworm (Eisenia

fetida)

Na, Young Eun, Hae Son Bang, Kee Kyung Kang, Min Su Han, Young Joon Ahn"" (National Institute of
Agricultural Science and Technology, RDA, "School of Agricultural Biotechnology Seoul National University)

ABSTRACT: The toxic effects of 12 commercially available insecticides on the earthworm, Eisenia fetida
(Savigny), were evaluated using artificial soil, surface sprayed soil, immersion, and contact filter tests. The
risk to earthworm was assessed by the TER (toxic exposure ratio) value, which was calculated by the
formula, TER=NOEC/PEC (predicted environmental concentration). TER was 3 for methomyl SL, 20 for
carbaryl WP, 20 for phosphamidon SL, 30 for imidacloprid WP, and 60 for dichlorvos EC the in artificial
soil test. At recommended, the earthworm mortality to methomyl SL reached 50% in the surface sprayed
soil test, 72% in the immersion test, 30% in the contact filter paper test, whereas that to imidacloprid WP
reached 56, 32, and 100 respectively. As a result of the four methods, methomyl SL and imidacloprid WP

would be toxic insecticides to earthworm.,
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o] Ao AMgH AHol= A HO)(Eisenia fetida)©]T.
o] F& nd3Fe2olA ARSI, AR Eol7b] 2F
Aol Ex)%o1F Azt EFuiAC YAAA 25 B3¢ &
24(20+2°C)oIM F-SAIZ T izt AR AATE AW
3ol A2 AF0] 300~ 600 mgol THI EX|Folnhe:
AEof ARSSISITE Adel AME Al A 55, 1A
Hol AR oA AAZ AREFEQ 12%0]H, olF T4
FE3 {RAAE, A% Table 10 AASISATE

Table 1. List of insecticides tested

QUBEQRX|Q} HEUHIX|| Z=H]

o1 ZZA B A= 7125 B(Fine silica sand) 70%, 7}
S #UolE H¥(kaolinite clay) 20%, ¥ EE(peat moss)
10%8 EQ3l0] 417, $RFE Fol BT O] 50%
Z 3lo] pH7L 6.0+0.5 B9Vt HES Stk £ FES
Al wrE9KSand 63%, Silt 18%, Clay 9%)°lX E%
& A8k 2 mm AR A F LEF 90% HERA
10%E &3l A1, THFE ol BEFFE T3] 50%
7} HA wEQlon, pHE BAFHCaCOs)S 718t
6.020.5 W97} H=F s REY ZAAE HEE

OIBEUHE 0|25 ASH2| flsid EIt
JAFEF] 57183 pHE 28] ZAIG Ede] 43
oko] 1, 10, 100, 1000 mg/kg HE=F AE F 500 g&
Hkslo] 14 F2l wlolAd ¥tk 1 v 5574 250 ml
Ho] Eoko] AnEo] 7H 33tk EXHol= s &
o] Zalxzlgd felnlolA ol ¥ njdYPor UET
L 8)dE Yol 2 mm9 Y 50718 Eol Utk AP
7} weg suRE o g 519l om 20°C oA 1447 FAAl
th 149 H9F 3 23E v gh12:12 Al T8
O 6004200 luxd AXIAA 3L, 3 oAl HFH
t} o]% ZX|HolF £07 By BeA7al S &
Apslgitt. A8 £8 F XAREE 2ARLe] 7 okl it
A9} 100%FTFEEE Tk 9 =R F
FEredl 100% FFsEE T4 £o 5k T F=

0 O~ =

o o2 it o ol
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Insecticide formulation* Active ingredient Recommended rate Class
Carbaryl 50% WP 1-Naphthyl methylcarbamate 20g/20 ¢ Carbamate
Cypermethrin 5% EC  (RS)- & cyano-3-Phenoxybenzyl(1RS)-cis-trans-3-(2,2 .
-dichlorovinyl)-2,2-dimethylcyclopropane carboxylate) 20mt/20 ¢ Pyrethroid
Deltamethrin 1% EC (S)- a -cyano-3-Phenoxybenzyl(1R,3R)-3-(2,2-dibro- .
movinyl)-2,2-dimethylcyclopropanecarboxylate 13me/20 ¢ Pyrethroid
Dichlorvos 50% EC 2, 2-Dichlorovinyl dimethyl phosphate 20me /20 ¢ Organophosphate
EPN 45% EC O-EthylO-4-nitrophenyl phenylphosphonothioate 20me /20 £ Organophosphate
Esfenvalerate 1.5% EC  (S)- @ -cyano-3-Phenoxybenzyl(S)-2-(4-chlorophenyl) .
“3methylbutyrate 20me/20 ¢ Pyrethroid
Fenitrothion 40% WP  O,0-Dimethyl-O-4-nitro-m-tolyl phosphorothioate 20g/20 ¢ Organophosphate
Flucythrinate 3% EC (RS)- & -cyano-3-Phenoxybenzyl(S)-2-(4-difluorome- .
thoxyphenyl)-3-methylbutyrate 20me/20 ¢ Pyrethroid
Furathiocarb 10% WP  Butyl 2,3-Dihydro-2,2-dimethyl-benzofuran-7-yl
N,N'-dimethyl-N,N'-thiodicarbamate 208/20¢ Carbamate
Imidacloprid 2% WP 1-('6-Chloro.-3-pyn'dyhnethyl)—N—nit‘roimidazolidin—Z 208/20¢ Neonicotinoid
-ylideneamine
Methomyl 24.1% SL S-Methyl N-(methylcarbamoyloxy)thioacetimidate 20me/20 ¢ Carbamate
Phosphamidon 50% SL  2-Chloro-2-diethylcarbamoyl-1-methylvinyl dimethyl 20mL /20 ¢ Organophosphate

phosphate

*EC, emulsifiable concentrate; WP, wettable powder; SL, soluble concentrate; and DP, dustable powder.
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Holg 2gstd AARS AAFE FAFo} @ mlE &

A %= $& NOEC(no observed effect concentration)

9 T2 A8t aEa eluRely Al oF
ol we} 7} sore] #4595 (predicted environmental
concentration, PEC)E AAFSIGTE 5423 (toxicity
exposure ratio, TER)¥ NOECE PECZ Uro] ghe A
Z33ich

HEQ HIX|E 0|38 52| HALSZO| CHE HarET}

FA(immersion test) : FOF FTH(GFHAEHI 3
AR 05, 2, 42 EAFo] 10 vle}E 305 <
AR} Fofo] HeHA k& A3t QT ARYN &
Aok A8TE 4 FRE 5HEEoR 9o, 20T oA 7
A AR 7Y B BEAL W B12:12 AhE
TSR] W2 6002200 luxd FAIAA FUI, W ol
Al AT o] F EXHo)g 02 Egel EeA)7
) 79 Foll AAES ZARSIE 7 AT gE £
& Scheffe's testZ FA3ch

EEA2Y(Surface sprayed soil test) : 1/ -F2jn]o]
Aol F LEFAIFE)S A5 750 g& A9, A
o] 107k S o]3tel HAlst] 79 Fet A7) & 5w
of T AXBGIE AT 2t FEG 5iE0E Y
27 20C oA 1493 FAAFT 149 53 F 208 &
T 91212 A& TR S 6001200 uxs FAA
A FHRI, B oAFA AT 0] 3 EXHo)E o
EIA RYAITIIL AR ZARITE 2 Al of
3 72442 Scheffe's test® AASISITH

o}2] HZ*H(Contact filter paper test) : HEZ |3 (H

7 8.5cm)ol ¢3%|(Whatman No. 6 ¢ 110 mm)<& 21 3]
qo Bof| gallg 7wk AN 1 g FUI F 1t

& 93, 955 ¥R da] 545 9t
Zp F(FAAME S AR 054, 29, 4R)EE
tfal] 109HEC 2 HE]3tgia o] gli= 20T a2l &7
I 2447 Fof) AAHES ZARISIY EAHe)d AT
iR v RS AS6ke] FAoH Aolle Aew
G, 39 ol AFEAR FHoA] dord 2 A
o7 7HEsisith

2 &

QABEQHS 0|88 AEH2| 2lad Bt
ATEFUE ARSI 24 AFAe] 7RSS} A5
5T 9 SAEHE Table 200 AAEAT
A =FFH|(TER)7F 1007718 52kE dichlorvos EC
1 60, imidacloprid WP+ 30, phosphamidon SL-2 20,
carbaryl WP 20, methomyl SL<> 39] =02 &40
Al =Ade] Y= AoE H7h WA deltamethrin EC, EPN
EC, furathiocarb WP, cypermethrin EC, flucythrinate
EC, esfenvalerate EC 59k 10001402 H7tEo] £x)
HolelAlE Gl gl= ZoE FdHUT

oX,

LEY HiXIE 0|28 U] FHAISTO| Ther FEHH ot

Aol wl 125:] AFAe] tigt Ex50]e] XAkg:
o Bl FEg FrIeh) fste] FRAEEY FAEE
°] 0.5, 2, 48lFS A3l EAHo| AAHEE ZARIIY
(Table 3). Fx%°] 058 *2FlA methomyl SLO]

Table 2. Assessment of 12 of some insecticides to E. fetida using the artificial soil test method

a b

Insecticide (mg/Iljé) Efy soil) (mg/ kl;E(Ci:ry soil) TER®
Carbaryl 50% WP ) 20 1.00 20
Cypermethrin 5% EC 20 0.05 400
Deltamethrin 1% EC 2 0.01 154
Dichlorvos 50% EC 60 1.00 60
EPN 45% EC 200 0.90 22
Esfenvalerate 1.5% EC 20 0.03 667
Fenitrothion 40% WP 200 0.80 250
Flucythrinate 3% EC 40 0.06 667
Furathiocarb 10% WP 40 0.20 200
Imidacloprid 2% WP 06 0.02 30
Methomyl 24.1% SL 15 0.48 3
Phosphamidon 50% SL 20 1.00 20

 No observed effect concentration.
® Predicted exposure concentration.
¢ Toxicity exposure ratio, NOEC/PEC>100 no risk
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54%2] AAHEE UERIT, FHFlME methomyl SLO]
72%, imidacloprid WP®] 6%4 EA Y] AAEE YE
Bt B3 ] 249 HE]ollMe methomyl SLo| 92%,
imidacloprid WP°] 100%2] A AH-& B33, 3139 4
1 A 2]ellA= methomyl SL] 100%, imidacloprid WP
7} 100%, flucythrinate ECt 62%, fenitrothion WP+
28%, phosphamidon SL7} 20%2] A|AF&-S Webith

BEA et 1259 A g X901 A
ALl m|AE QR jﬂ7}°}7] st AR -
AHEY] 05, 2, 4M1FS ABlete] EXHo] RS FAL
3 tHTable 4). &% %b] 0.5% A]ZIA methomyl SL
o] 34% AAHEo] YR I, FU%e|ME methomyl SLO]
50%, imidacloprid WP®] 32%2] £A%o] AAL&-E et
wick, w8k 232 282 X]el = methomyl SLO) 56%,

Table 3. 12 of some insecticides to E. fetida using the immersion test

Mortality (mean+SE, %)°

Insecticide 0.5-fold Recommended 2-fold 4-fold
Appl. dose Appl. Appl. Appl.
Carbaryl 50% WP 0 b 1216 b 8+4 b 16+7 C
Cypermethrin 5% EC 0 b 0 b 8+4 b 0 c
Deltamethrin 1% EC 0 b 4+2 b 0 b 4+2 c
Dichlorvos 50% EC 442 b 4+2 b 10+4 b 16+6 c
EPN 45% EC 0 b 0 b 0 b 6+2 C
Esfenvalerate 1.5% EC 0 b 0 b 0 b 4+2 C
Fenitrothion 40% WP 0 b 0 b 6+2 b 28+6 bc
Flucythrinate 3% EC 0 b 0 b 10+3 b 62+11 b
Furathiocarb 10% WP 0 b 0 b 12+4 b 612
Imidacloprid 2% WP 64 b 56+8 a 100 a 100 a
Methomyl 24.1% SL 54+8 a 72+12 a 92+6 a 100 a
Phosphamidon 50% SL 10+6 b 0 b 6+2 b 20+7 be
Control 0 b 0 b 0 b 0 c

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

Table 4. 12 of some insecticides to E. fetida using the surface sprayed soil test

Mortality (mean+SE, %)”

Insecticide 0.5-fold Recommended dose 2-fold 4-fold
Appl. Appl. Appl. Appl.
Carbaryl 50% WP 0 b 4+2 b 4+2 b 10+3 c
Cypermethrin 5% EC 0 b 0 b 0 b 0 C
Deltamethrin 1% EC 0 b 0 b 0 b 4+2 C
Dichlorvos 50% EC 0 b 0 b 4+2 b 612 C
EPN 45% EC 0 b 0 b 0 b 4+2 c
Esfenvalerate 1.5% EC 0 b 0 b 4+2 b 4+2 c
Fenitrothion 40% WP 0 b 0 b 8+4 b 1244 C
Flucythrinate 3% EC 0 b 0 b 0 b 0 c
Furathiocarb 10% WP 0 b 0 b 8+4 b 12+2 d
Imidacloprid 2% WP 4+2 b 32+4 a 60+5 a 74+6 a
Methomyl 24.1% SL 3445 a 50+8 a 56+9 a 62+5 a
Phosphamidon 50% SL 0 b 0 b 6+4 b 24+2 be
Control 4+2 b 0 b 0 b 0 c

* Mean followed by the same letter in column are not significantly different (P = 0.05; Scheffe's test [SAS Institute 1986]).
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Table 5. 12 of insecticides to E. fedita using the direct contact-filter paper application

Mortality (mean+SE, %)

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

Carbaryl 50% WP 20 20 30 20
Cypermethrin 5% EC 20 40
Deltamethrin 1% EC 0 10
Dichlorvos 50% EC 10 20 20
EPN 45% EC 20 30
Esfenvalerate 1.5% EC 10 0 30
Fenitrothion 40% WP 40 40 60
Flucythrinate 3% EC 0 0 10
Furathiocarb 10% WP 0 0 0
Imidacloprid 2% WP 80 100 100 100
Methomyl 24.1% SL 20 30 40 40
Phosphamidon 50% SL 30
Control 0

imidacloprid WP®] 60%%] XAH-S B3, 370 4H)
# 2] o4& Imidacloprid WP7} 74%, methomyl SLo|
62%, phosphamidon SLo| 24%¢] A& Yepdoh

A HEel we} 1252 Al gk £x]30)9) A
Aol PR 3 L% Bk et FRAMER b
£59] 0.5, 2, 402 Halslo] ZA]Po] AL 2V
T{Table 5). FHFS] 0.54) X%j/]akoﬂ/ﬁ,_ imidacloprid
WP7} 80%°] AXHS el $34%lA= imidacloprid
WP7} 100%, fenitrothion WP7} 40%, methomyl SL7}
30%9] EAFo] AARES depth. et AT ovje
A@ellA= imidacloprid WP7} 100%, fenitrothion WP7}
40%, methomyl SL7} 40%°] AAHE-S BT, F3480) 4
B A2lelX= imidacloprid WP7} 100%, fenitrothion
WPZ} 60%, methomyl SL7} 40%, cypermethrin EC 40%
7F AAHES VERC

i

O

e BASA ks BrhR 9RE Z T 9l
o] M PRt ALGSlA HH @ FE WE shsde) 7
wizel ofnl el e 7k WS AMgsiA Brlse A
o] WSt} 53] A|go] 9] A o]F o] A7) ufite] of
g 7P o g wope) =4e] rhofof gt whEba o]
AgelM e 1259 FFA dishA AFEPPOE £A4Y
olellA viA= A HIHE AAsIGla, of wetol A
A HHAE AFEFE VIFECR AW, BEAHY
H, AAAFH oz EAH01Y AAEE vw Bt
o 47K WRelA B 35A 0 R 5A0] ZshAl vkt 5

2k methomyl SL9} imidacloprid WPI3{t}, Methomyl
& DuPont 3A7} 1966\d0l ek ofAlZ -2fvfetel=
19750 A7iEe] gupbl, AGE o AREEY $rh
SEAIRE FH ol MRS BN EFAIES $8498 st
A|egolg olgato] AL H7} 3t A P54 (Extremely
toxic) 0% X I35t Edward 9} Thompson, 1973; Stringer
9} Wright, 1976; Ruppel®} Laughlin, 1977; Haque$}
Ebing, 1983; Roberts$} Dorough, 1984). Imidacloprid+
AZAAY UsEl Ao Zak 28-S 51 Neonicotinoid 7|
FOFOFE A glom, 7| AFA sk g A%
=0] vl F7IRMAZA] sk diAlseko Rzt
Atk spAE A|Folel] thgt FJ(LCso)> 10.7 mg/kgl =
o =0 707 whE ATk Tomlin, 2003). Wb o A& o)
ANE 2AZ T Y methomyl #AI9} imidacloprid -8}
AE BYAOE AEA] B A4 ZFolo]| FEo] S A

o7 AL},
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