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Table 1. Composition of the artificial soil for
culturing earthworms

Sphaganum peat 10%
Kaolin clay 20%
(kaolinite content above 30%)
Industrial sand 69%
(particle size 0.05~0.2 mm)
CaCO; 1%
A4 A%z ARAY
ANFEG A et 7|2 FdsiA &g <
TEY 500 goll SRTE Jletel RIS FHskL ©

[¢]
2 O EE 95 A7 14 enx ¥l 13

t!



B

B2z o\ (Lumbricus rubellus)&

cm)oll getet. 2 G7init} 10vie el E-2x|30](300~
600 mg/ ) S Flste] B RIS 54210, 20,
30, 40, 50%), %o} pHi= 45:2(pH 5, 6, 7, 8), 18]35 &
T 65F(18, 20, 2, %, 26, 28°C) 0.2 walste] ALGS
Rom, Hojgtd 49kEH Algeldth. 47l 574l

o 3L o= 1\\:1
B E2GUFOR o) £ UIE cigon) £he

Az YA FAHT FAS 7IFoR T4d W )
d Mtk 2%E 400~800 lux@ A Dﬂzbﬂ HEa}
qon, wolz AJgAl ezt 15U S $-5-2 FHeCh
458N E
sreAlgole] g Adsere] weAibsEE al)
flae} A Eek 500 goﬂ ) *ﬁ‘é%%k% FEER A8
3 FU

TEIEE FRT % Htﬂ 40%, pHE CaCOs2 pH 7
+18, oxE 22T 24831 P72 8% 49
L7 14 emx Zo] 13 em)oll woith b g7]upd) 10
R4 o] HEexol(300~600 mg/viel)E Fdetn &7
E EEe] Y FgaEdEoR do| FR AxE
Tekow, o Hx AR ST FAE T1EL
e gt v BESRdth £k 400~800 lux®E A
71 dEstalen], el ARVIE FA ek
FroAlole] AHASZEA(RE 294 AdEet fxEd
< 727+ 01, 1, 10, 100, 1,000 mg/ke¥A A3 A%
Foll ANPAES FUSH 14UT ARET F AR
2 AFPsEs A0 AES vEER 4y A

shalom, 1445 AAFF A5 2AKse] probit £4

A2 xg o) 9 *Eﬂlak(blomass) W3}

ol 9Kartificial soil)olA] H2A|golS 1497k A58}
9% 0 A%eed Agols) AAF wake 17 1904
BE glel o] 18T ¢ 26T A E A=
oLt 20-24Tofja] AAF) F7lste] o
AR AA4sE9ltk Lofs-Holmin(1982)-2 OL%EO(}OH
A AelE AT u AgFole] Fo wet HAH2Ert v

Biomass change(%)

18 20 22 24 26 28

Temperature{-g)

Fig. 1. Effect of temperature on the biomass change
of earthworms during the 14-day of culture
in artificial soil.
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Fig. 2. Effect of pH on the biomass change of
earthworms during the 14-day of culture in

artificial soil.
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Table 2. Test conditions for evaluating the acute
toxicity of the pesticides using earth-
worms(Lumbricus rubellus)

Factor Test conditions
Species Lumbricus rubellus
Soil Artificial soil
Temperature 2 12T

Soil moisture 40%

pH 711

Light intensity 400~800 lux

A#)s% MAA)H(Range finding test)
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Table 3. Mortality and loss of body weight of the
earthworms(Lumbricus rubellus) exposed to
some selected pesticides for 14 days

Pesicide Concnttion Martlty 1%, G 0
~ (%,mean)

1,000 100 -

100 100 -

C‘z/i\;ll;endazim 10 0 10

1 0 10

0.1 0 9

1,000 100 -

100 100 -

Benomyl 10 0 11
1
0.1

1,000 100 -

100 100 -

TTvl\i]%phanate—M 10 0 12

1 8

01 0 10

1,000 100 -

100 100 -

%bendazole 10 0 15
1
01

1,000 100 -

100 100 -

Chloreacet- 10 0 11

1 0 10

01 0 9

Control 0 0 5
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Table 4. LCsy of four fungicides to earthworms
{Lumbricus rubellus)

Concentration Mortality LGso

Pesticide o mg/kg d
ms/ke) (%) e o

100 100

76 62
Carbendazim 59 52 59
WP 45 2 (54 ~63 )

35 7

27 2

100 100

67 55

44 32 53
Benomyl WP 30 12 @ ~5)

20 5

13 0

100 100

76 62
Thiophanate-M 59 35 64
WP 45 12 (60 ~68)

35 2

27 0

100 100

67 90
Thiabendazole 44 62 36
WP 30 32 (33 ~40)

20 12

13 0

50 100

38 77
Chloroacet- 29 57 27
amide 23 35 (25 ~29)

17 5

13 0
Control 0 0 -

¥95% confidence limits.
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Fig 4 . Relationship between mortality classes and
biomass change of earthworms after the 14-

day exposure of pesticides in artificial soil.
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Table 5. Estimation of toxcity-exposure ratios(TER) of
pesticides to earthworm

. LG PEC
Pesticide (ne /i?g) (ng/ke) TER
Carbendazim WP 59 26 23
Benomyl WP 53 21 25
Thiophanate-M WP o4 3.0 21
“Predicted environmental concentration.
YL Cs/ PEC.
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Development of test method for the evaluation of pesticide acute toxicity using earthworm(Lumbricus

rubellus)

Yeon-Ki Park*, Kyeong-Hoon Park, Byung-Seok Kim, Kee-Sung Kyung, Jin-sup Shin, and Byung-Youl Oh
(National Institute of Agricultural Science & Technology, RDA, 441-707, Suwon, Koren)

Abstract : A study was performed to determine the maintenance conditions of the earthworm, Lumbricus
rubellus, for the acute toxicity test. To fine out climatic and soil conditions, the earthworms were
maintained in artificial soil consisting of sand, clay mienral and peat at different levels of conditions for 14
days. Lumbricus rubellus led to an increase of biomass at temperature 22 + 2C, soil pH 7.0 + 1 and
moisture 40%. And four fungicides were tested for acute toxicities to Lumbricus rubellus, according to the
optimum condition. The test earthworms were exposed to each pesticide with various concentration
gradients. After 14 days, the number of surviving earthworms and their weight alteration during the test
period was determined. The 14-day LCso values for the Lumbricus rubellus, of carbendazim, benomyl,
thiophanate-methyl and thiabendazole were determined to be 59, 53, 64 and 36 mg/kg soil dry weight,

respectively.

*Corresponding author (Fax:+82-331-290-0521, E-mail:pyk519@rda.go.kr)



