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Abstract The ring test was conducted in seven laboratories in order to find a substitute for PCP-Na and
dimethoate, which are used a reference chemical in the fish acute toxicity test and honeybee acute toxicity
test. Copper(Il) sulfate and 3,5-dichlorophenol were selected as substitutes for the acute toxicity test of fish,
and carbaryl and phenthoate were selected for the honeybee acute toxicity test. Acute toxicity testing of these
chemicals were conducted on carp, ricefish, muddy loach and honeybee. The results showed that 48-h LCj,
values for carp were 0.992~3.024 mg/L of 3,5-dichlorophenol and 0.10~0.312 mg/L of copper(1l) sulfate, 48-h
LCs, values for muddy loach were 0.992~3.024 mg/L of 3,5-dichlorophenol and 0.28~1.094 mg/L of copper(Il)
sulfate, 48-h LCs, values for ricefish were 2.04~2.834 mg/L of 3,5-dichlorophenol and 0.77~1.987 mg/L of
copper(Il) sulfate, 48-h LDs, values for honeybee oral test were 0.185~0.916 pug a.i./bee of carbaryl and
0.168~0.915 pg a.i./bee of phenthoate, 48-h LDj, values for honeybee contact test were 0.141~0.507 pg a.i./
bee of carbaryl and 0.038~0.113 pg a.i./bee of phenthoate. As a result of examine the toxicity level and the
reliability using the test results of each laboratory, 3,5-dichlorophenol and copper(Il) sulfate were found to be
suitable as a reference chemical for the fish acute toxicity test, and phenthoate was suitable for honeybee
acute toxicity test.
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Table 1. Reference chemicals in ecotoxicity test

SIS V= TP

dichromate, 3,5-dichlorophenol, copper(I) sulfate 5©] )
JSAES EER AGelE o83 A=
dimethoate, choroacetamide, cabendazim, benomyl 5°] $1
THTable 1). AN E4 & Frolf FA5AEN &
7Fsek tZE4 =2 3,5-dichlorophenol (OECD, 2011; NIER,
2015b)3+ copper(Il) sulfate (MOE-Japan, 2003; MAFF-
Japan, 2016)5 ARt oH, 28 A EAN= 5
YAe] ZAREE ZHESIO] carbaryl? phenthoateE 4173
SHATE A ERES FrolREd YA(Cyprinus carpio),
AV (Oryzias latipes), V12l (Misgurinus anguillicaudatus)
£ ARSI, B MY B (4pis melliferaye

AHg3hsict.

HA7Fs3E FREH e 544 AHE FAsL
T el gk 4B AEE flste] GLP ZVQ% w2
= 7l Alg7]do] FAlo| FeJsl= ring test B0

on, 7t A&7 #el A= OECD 7tol=2iela =iy A&7
=3 el web U =AM sk 2 Al
FofA 5 AFAAe] dair FARAE 593k
T Aol A1E9E ARSI Tk 7 Al 7|l A
A T AFEAD tigk 543 EAR Tl tig o
Ag votsle] qiAlEZ 2N 7heA S wdskaat sl

]

At B AT 20173 295H 10971A x]agrp]oi
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Reference chemical Test guideline
OECD guideline . .
. Fish, Acute Toxicity Test
. . RDA® (Korea) Daphnia sp., Acute Immobilization Test
Potassium dichromate .
NIER" (Korea) Freshwater Alga and Cyanobacteria,
. Growth Inhibition Test
MOE*MAFF* (Japan)
RDA? (Korea)
Pentachlorophenol sodium salt b . ..
(PCP-Na) NIER’ (Korea) Fish, Acute Toxicity Test
MOE/MAFF (Japan)
OECD guideline :
3,5-dichlorophenol gu Freshwater Alga and Cyanobacteria,
NIER® (Korea) Growth Inhibition Test
Copper(Il) sulfate MOE/MAFF (Japan) Fish, Acute Toxicity Test
) OECD guideline o
Dimethoate Honeybees, Acute Oral (Contact) Toxicity Test
RDA? (Korea)
Choroacetamide RDA?® (Korea) Earthworm, Acute Toxicity Test
) RDA? (Korea) ..
Cabendazim Earthworm, Acute Toxicity Test
NIER" (Korea)
RDA? (Korea) o
Benomyl Earthworm, Acute Toxicity Test
NIER" (Korea)

 Rural Development Administration, Korea

® National Institute of Environmental Research, Korea

© Ministry of the Environment, Japan

9 The Ministry of Agriculture, Forestry and Fisheries, Japan
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FrolF FAASAAIEAE JA(Cyprinus carpio), S}
2|(Oryzias latipes), VP2l (Misgurinus anguillicaudatusys
ARSI i FARE B A4 SN A

= (4pis melliferays AHESFATH

= =]
DERol R FAEAAIFES OECD 710 =811(OECD, 1992),
=87 zeke) (NIER 2015a), &E5H 3L (RDA,

Bol Wt AAsgon, B 4
Ho OECD 7to] =221 (OECD, 1998a;

Table 2. Participating institutes & testing scopes for ring test

1998b) 2 F&21234 TA|(RDA, 2016b; 2016¢)2] A8 7]
3 W w2} ARSI T} Ring test= 2017 295-H

1097k4] 7} Al@713ke] SOPdl| whet a5t

47 9 2
EHTolF 2HSMHAE ring test 22}

B o] FAst Tl AE7|He) AFAAE 7t AFE
ol tiate] AR st SAA I 2 Al
S71qelA FHE Aghe] S9EY FFS Al A
A0 B7E Sl AA Lot 5 Aawkak Adigke Al

2 7

9|3 & i (Mean)? EFHHSD)E AT

3,5-dichlorophenoldl] g+ @<ro]F<l ol thet F4
EXAE A3, 4847F LCsake] 0.992~3.024 mg/L, 96X 7F
LCso@kol 0.992~2.654 mg/L 5252 2 YERTH(Table 3).

Table 3914 3,5-dichlorophenol] tigt YJoje] 48A|7F
LCs3ke) B3 BFAAE 1.841 £0.3940]91.01, 9647}
LCstel He3 TFHAE 1.762+0.3680|Uth A
LCsiatel 71.4% o)iko] 1SDol| Z3H=]90m, 2SD(95% Al
) Helolle BE LCsatel EFE ] Aol 95%
oldo & UETh(Fig. 1).

3,5-dichlorophenoldl] that @0l &<l $Alldl et &
A=Y A3}, 48M7F LCsRkol 2.04~2.834 mg/L, 9671
ZF LCskol 2.00~2.570 mg/L 532 & FEFTH Table 4).

Table 49|41 3,5-dichlorophenol®]] that $AFE]2] 48A|7F
LCsoakel Haah B3HxR= 2.352+0.087019021, 9647
LCs%el it EFUAE= 2.114 £0.058°]UTk. 24
LCs%kel 80.0% o]l 1SDoll E3HE A2, 2SD (95%
A E) Melele BE LCswtel 3He|o] Al2Ee] 95%
oo g YERGTHFig. 2). 2|3 EPA ECOTOX database
9] A4 zkFolA 3,5-dichlorophenoldl] T3tk A2 2] 96A]

Test institute

Testing scope

Kyungnong Co., Ltd.
Central Research Institute

Fish, Acute Toxicity Test(carp, killifish, muddy loach)
Honeybees, Acute Oral(Contact) Toxicity Test

ABSolution Co., Ltd.

Fish, Acute Toxicity Test(carp, muddy loach)

Fish, Acute Toxicity Test(carp, muddy loach)

Croen Inc.

Honeybees, Acute Contact Toxicity Test

Hankooksamgong Co., Ltd.
Agricultural Research Center

Fish, Acute Toxicity Test(carp, killifish, muddy loach)
Honeybees, Acute Oral(Contact) Toxicity Test

Korea Testing & Research Institute

Fish, Acute Toxicity Test(carp, killifish, muddy loach)

Fish, Acute Toxicity Test(carp, killifish, muddy loach)
Honeybees, Acute Oral(Contact) Toxicity Test

Korea Bio-Safety Institute

Hoseo University,
Toxicological Research Center

Fish, Acute Toxicity Test(carp)
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Table 3. Acute toxicity of 3,5-dichlorophenol to Cyprinus carpio

Institutes LCsy (mg/L) 95% Confidence Limits LCs (mg/L) 95% Confidence Limits
48H Lower Upper 96H Lower Upper
1.569 1.438 1.721 1.464 1.344 1.597
A 1.153 1.062 1.260 1.135 1.040 1.249
1.429 1.322 1.550 1.429 1.322 1.550
2.26 2.110 2.440 2.15 1.943 2.463
B 2.16 1.961 2.320 2.13 1.982 2.335
2.08 2.007 2.150 2.03 1.941 2.108
1.471 1.169 1.957 1.471 1.169 1.957
¢ 1.394 1.105 1.830 1.207 0.945 1.543
1.88 1.73 2.05 1.79 1.66 1.93
D 1.83 1.72 1.96 1.79 1.66 1.93
1.83 1.72 1.96 1.79 1.66 1.93
E 0.992 0.835 1.213 0.992 0.835 1.213
F 221 1.99 2.50 221 1.99 2.50
1.98 1.74 2.26 1.85 1.55 220
G 2.527 1.785 3.578 2.219 1.532 3.180
3.024 2.052 4.577 2.654 1.747 4.069
3.500 - 3.500
3000 4TI +25D 3.000
aspp T ———— & 1D 2500 {-ermrreremmeeeeremeeeeenmeeeeenmeeeeennnd 50
@ ® | | e CEerrersssrssssssrsseanans ® -9 +1SD
2000 ; Lo cee ° Mean 2.000 bl rae  ® .
1500 @ P 1500 3 @....@ereeeeee @ -15D
roop | T e P 1.000 3----- L SR -25D
0.500 1 0.500
0000 - 0.000
Mean+SD:1.841+0.394 Mean+SD:1.762+0.368
A B

Fig. 1. Distribution of LCj, values of 3,5-dichlorophenol to Cyprinus carpio in 7 testing institutes (A: 48h-LCsy, B: 96h-LCsy).

Table 4. Acute toxicity of 3,5-dichlorophenol to Oryzias latipes

Institutes LCso (mg/L) 95% Confidence Limits LCs (mg/L) 95% Confidence Limits
48H Lower Upper 96H Lower Upper
2.20 2.027 2.388 2.20 2.027 2.388
A 2.13 1.982 2.355 2.13 1.982 2.355
2.04 1.956 2.128 2.00 1.924 2.086
233 2.16 2.52 2.04 1.91 2.18
B 2.33 2.16 2.52 2.10 1.94 2.26
227 2.13 243 2.10 1.94 2.26
C 2.834 - - 2.570 - -
7F LCso@tel 2.3 mg/LE FAFE O W | ring test A9} 3,5-dichlorophenolel] tgt B0 {el njgle] tist &

Abstoitt. A=A A3, 4877F LCsywkel 1.659~3.200 mg/L, 9641
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Fig. 2. Distribution of LCjs, values of 3,5-dichlorophenol to Oryzias latipes in 3 testing institutes (A: 48h-LCs, B: 96h-LCs).
Table 5. Acute toxicity of 3,5-dichlorophenol to Misgurnus anguillicaudatus
Institutes LCso (mg/L) 95% Confidence Limits LCs (mg/L) 95% Confidence Limits
48H Lower Upper 96H Lower Upper
1.910 1.760 2.060 1.810 1.650 1.970
A 1.659 1.579 1.755 1.641 1.554 1.722
1.848 1.779 1.943 1.753 1.588 1.978
2.32 2.182 2.491 2.15 1.943 2.463
B 2.19 1.999 2.353 2.16 1.961 2.320
2.08 1.991 2.168 2.01 1.920 2.089
2.015 1.556 2.554 2.015 1.556 2.554
¢ 2.175 1.701 2.781 2.015 1.556 2.554
2.04 1.91 2.18 2.04 1.91 2.18
D 2.04 1.91 2.18 2.04 1.91 2.18
1.99 1.89 2.09 1.99 1.89 2.09
E 3.200 - - 3.200 - -
¥ 221 1.99 2.50 221 1.99 2.50
221 1.99 2.50 221 1.99 2.50
3.000 | 3.000 1
25500 - 2500 -
e e +25D 1 +2SD
) P O o® 415D ) [P g — ©-® 415D
2000 | —————8—9———5—— WVem 2000 ——————— = Mean
] g -1SD 1 i,g,____,__ -1SD
---------------------------------------------- -25D 1 -25D
1.500 1.500
1.000 - 1.000 -
Mean+SD:2.086+0.138 Mean+SD:2.034+0.143
A B
Fig. 3. Distribution of LCs, values of 3,5-dichlorophenol to Misgurnus anguillicaudatus in 6 testing institutes (A: 48h-LCs,, B: 96h-
] 1.641~3.200 mg/L 502 YEPHTH Table 5). LCsoake] Bzt ¥3HxR= 2,086 + 0138919101, 961 71
LCs#tel Btz XFWAR= 2,034 £0.1430]90th A

710

LCs).
7+ LCso#k
Table 5941 3,5-dichlorophenolol] thah wjita]e] 48A]7F
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LCso%kel 83.3% ©]/do] 1SDoll =] om, 2SD(95% 4l
Fx) Helole BE LCytel X o] 21Z4Fo] 95%
ol o 2 YEThFig. 3).

Copper(Il) sulfateel] Tt Bl 7Sl Yool st T4 5
ANE A3, 4847F LCs#kol 0.10~0.312 mg/L, 964|7F
LCs%te] 0.08~0.189 mg/L =22 YEFITH Table 6).

Table 6914 ool thah 4847 LCsake] Hatzt ¥4
= 0.159 £0.0470]100.H, 9647 LCs%ke] B3} %+
HA= 0.129 £ 0.039910TE. HA] LCsitel 73.3% ©17d°]
1SDol| 310, 2SD(95% AlZ =) WellE 96.7%7F
s g o] AlEFEo] 95% oo 2 UEFHTHFig. 4). L
I EPA ECOTOX database®] =4 AFFolA copper(Il)

Table 6. Acute toxicity of copper(Il) sulfate to Cyprinus carpio

sulfateol] TH3F 9Joie] 48417+ LCsakel 0.110~0.312 mg/L,
96N 7+ LCsiatol 0.09~0.237 mg/LE ZAFEJCH, ring
test 23} FAFSISATH

Copper(Il) sulfatel] thet Frol /Rl ALl gt 54
SN A3, 4847 LCsy#tel 0.77~1.987 mg/L, 96417+
LCsp%to] 0.50~1.422 mg/L 7522 YERGTH Table 7).

Table 7914 SAR] o thek 4847 LCs#ke] B+ £
HA= 1.030 £0.3170120.27, 96A17F LCs#ke] Hk} 3
THAE 0.564 +0.0510100F AA LCstel 80.0% ©17d
o] 1SDo] E3HE|Qlom, 2SD(95% AFE) Heols 2E
LCsiarol EFE|o] Alg]a<Eo] 95% oo et
(Fig. 5). Z18]3L EPA ECOTOX database®] 54 A-golA]

B

Institutes LCs, (mg/L) 95% Confidence Limits LCs, (mg/L) 95% Confidence Limits
48H Lower Upper 96H Lower Upper
0.108 0.062 0.192 0.098 0.058 0.167
A 0.189 0.123 0.289 0.189 0.123 0.289
0.187 0.111 0.306 0.187 0.111 0.306
0.14 0.119 0.166 0.11 0.057 0.144
B 0.10 0.097 0.110 0.09 0.070 0.115
0.12 0.098 0.164 0.09 0.075 0.114
c 0.204 0.147 0.324 0.138 0.104 0.185
0.239 0.167 0.488 0.157 0.117 0.211
0.11 0.09 0.15 0.08 0.06 0.11
D 0.13 0.10 0.16 0.09 0.07 0.12
0.12 0.09 0.15 0.08 0.06 0.11
E 0.150 - - 0.122 - -
P 0.17 0.14 0.19 0.17 0.14 0.19
0.13 0.11 0.15 0.13 0.11 0.15
0.132 0.047 0.205 0.101 0.023 0.139
G 0.312 0.186 0.488 0.237 0.149 0.346
0.260 0.126 0.429 0.176 0.098 0.258
0300 0300 -
0250 -=mmm-mmmmmeesesees P — ® s 0.250
0200+ s . ........... @ rrrrrsn e +1SD 0.200 .. ...................................... +25D
o150 - 5 ° Mean o150 - ........................ P P —— [ TS
® LIPS [ X 1 L —° Mean
0100 7@ YT (PP PPN 1SD 0.100 _’... ........ . .‘ .
oos0 1 0 0.050 ---------------------------------------------- -25D
0.000 0.000
Mean+SD:0.159+0.047 Mean+SD:0.129+0.039
A B

Fig. 4. Distribution of LCj, values of copper(Il) sulfate to Cyprinus carpio in 7 testing institutes (A: 48h-LCs, B: 96h-LCs).
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Table 7. Acute toxicity of copper(I) sulfate to Oryzias latipes

Institut LCsy (mg/L) 95% Confidence Limits LCs (mg/L) 95% Confidence Limits
nstitutes
48H Lower Upper 96H Lower Upper
1.58 1.162 2.156 0.61 0.447 0.828
A 1.01 0.652 1.478 0.50 0.367 0.660
0.80 0.540 1.185 0.53 0.394 0.704
0.86 0.70 1.04 0.56 0.44 0.71
B 0.77 0.62 0.96 0.50 0.40 0.63
0.90 0.75 1.09 0.62 0.49 0.79
C 1.987 1.603 2.568 1.422 1.167 1.820
2.500 - 1.000 -
2.000 -
1 0.800
1.500 - ----- & A +2SD
] e ————————— +1SD 0.600 o *rees @-srrrnnsrnnsirnnnsnnnnrnnnnsnnnnnnnd @.... +1SD
1.000 ] = Mean '_. Mean
1 ° ° ® T secsnnnnnnnnad L -1SD
S LR L L L L L L L L CLEE -1SD 0,400 o "TTTTTTTTTEmmmmmmsmsssssscosoccocooooooooos -2SD
0500 | 25D
0.000 - 0.200 4
Mean+SD:1.030+0.317 Mean+SD:0.564+0.051
A B

Fig. 5. Distribution of LCs, values of copper(Il) sulfate to Oryzias latipes in 3 testing institutes (A: 48h-LCs,, B: 96h-LCs).

Table 8. Acute toxicity of copper(Il) sulfate to Misgurnus anguillicaudatus

Institutes LCs, (mg/L) 95% Confidence Limits LCs, (mg/L) 95% Confidence Limits
48H Lower Upper 96H Lower Upper
0.462 0.361 0.752 0.048 0.041 0.058
A 0.520 0.366 0.772 0.051 0.033 0.091
0.419 0.199 1.125 0.051 0.030 0.088
0.45 0.329 0.653 0.12 0.079 0.159
B 0.28 0.214 0.366 0.12 0.081 0.155
0.35 0.267 0.555 0.14 0.090 0.194
c 0.451 0.323 0.658 0.148 0.112 0.196
0.335 0.237 0.483 0.181 0.135 0.244
0.32 0.27 0.37 0.11 0.09 0.13
D 0.34 0.30 0.38 0.11 0.90 0.14
0.30 0.24 0.36 0.10 0.08 0.13
E 1.094 0.897 1.429 0.478 0.350 0.649
F 0.56 0.48 0.72 0.26 0.24 0.29
0.47 0.43 0.52 0.20 0.16 0.26
copper(Il) sulfateo] thgh SAFIS] 48417 LCsl 0.80~ Copper(Il) sulfateel] T ol 7l vlFe]ol] thek 54

1.987 mg/L, 96717+ LCs@ke] 0.50~1.167 mg/L2 ZAFE R SN A3, 4827 LCs#tel 0.28~1.094 mg/L, 96417+
o, AE 3% (MOE-Japan, 2003)0l AAE $AK] 964] LCsotkol 0.11~0.478 mg/L <522 YERTH(Table 7).
7F LCsy%S 0.45~0.93 mg/LE ring test 23} -FAFSIATE Table 8914 dojo] 48A17F LCswke] Wt -z
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______________________________________________ 25D 0.200 {erssmsessessnsssssssnpguenssssassasnsssss@unesennss 415D
0.200 - °
'—'-. oo, Mean
G -15D
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Mean+SD:0.415+0.084 Mean+SD:0.133+0.060
A B

Fig. 6. Distribution of LCs, values of copper(Il) sulfate to Misgurnus anguillicaudatus in 7 testing institutes (A: 48h-LCs,, B: 96h-

LCsp).

Table 9. Acute oral toxicity of carbaryl to Apis mellifera

) LDso 95% Confidence Limits LDso 95% Confidence Limits
Institutes (pg a.i/bee) (nga.i/bee)
248H Lower Upper 48H Lower Upper
0.310 0.279 0.349 0.302 0.273 0.338
A 0.243 0.216 0.275 0.234 0.208 0.264
0.197 0.172 0.226 0.185 0.162 0.211
0.34 0.29 0.40 0.34 0.29 0.40
0.22 0.18 0.27 0.21 0.18 0.25
B 0.27 0.22 0.35 0.22 0.17 0.27
0.29 0.24 0.35 0.24 0.20 0.28
0.22 0.17 0.27 0.21 0.17 0.26
c 0.971 0.568 1.832 0.916 0.555 1.653
0.863 - - 0.619 0.280 2.149

0.415 £ 0.084°112H, 96A17F LCs#ke] B3} A=
0.133 £0.060°] At} A LCswkel 75.0% ol’de] 1SDe)
EFE 0T, 2SD(95% A1F| =) Heloll= 95.8%7F 23+
o] Aol 95% o] o= UERITHFig. 6).

Table 6, 7, 8941 copper(Il) sulfatesl] T3t o} F(Yof, %
AR, PR LCsik =& Al7ko] Al wet of Fof
gk S0 Hat Frlele AR UEht olde 73
O 48N 961170 HA47ke] AfolE Bl o AF
HHEZke] Hxl= AR 3ttt

24 FHSYAEY ring test Z 1}

= FASGATEE 2 A7 Fods 7 AldrR F
I AIR7IHN FlEon, ARARE Ad=dERE
FHste] SAA AT 24 Al 71HelM AAEE LDyt
5 Aokt Adigks A9 +3 FFAUAE ALt
At

Carbarylel]l Wit = F44

|

5
T o

a

7}

R

BERR

=

5
=

A3, 244

LDse%ko] 0.197~0.971 pg a.i/bee, 4847+ LDsgzkol 0.185~
0.916 pg ai/bee TEO =2 ERSITH Table 9). AlH 2 ol A]
e Fasl7] S AP ZAIFAAM g
A3 g3} gtE o] f718E ARSI oH, A2 A
Sl EHe] A2 AFAGo] Yehs #AHC] A
&} o] e BAlH oz s AlgAFte] AF A} v
23 ZA epd 2oz wetE

Table 9914 carbarylol] it &dAd219] 24A17F LDsgk
o] P FEHR= 0345+ 021401901, 484)7F LDs,
el Bid BEFHERFE 0.297 £0.138910T} A4l LDsa
o] 87.5% =7} 2SD (95% AlZ]| =) Helol| E3hs|o] 212
T2 vl gl YERTHFig. 7).

Carbarylel]l thet =¥ FHHESFAANE A3, 24407
LDsizko] 0.141~0.327 pg a.i/bee, 4847+ LDszkol 0.141~
0.507 g ai/bee 5O 2 LFEFHTHTable 10).

Table 102141 carbarylell thet =8 52] 244]7F LDs#k
o] Ha¥} FFEAAE 0.250 +0.0550]91.0.1, 48~17F LDy,
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Fig. 7. Distribution of oral LDs, values of carbaryl to Apis mellifera in 3 testing institutes (A: 24h-LDs,, B: 48h-LDs).

Table 10. Acute contact toxicity of carbaryl to Apis mellifera

] L].)SO 95% Confidence Limits LDSO 95% Confidence Limits
Institutes (ng a.i/bee) (ug a.i/bee)
24H Lower Upper 48H Lower Upper
0.196 0.107 0.336 0.187 0.155 0.223
A 0.262 0.144 0.474 0.250 0.136 0.451
0.327 0.128 0.735 0.314 0.112 0.731
B 0.23 0.18 0.30 0.21 0.16 0.27
0.22 0.18 0.28 0.22 0.18 0.28
C 0.270 0.084 1.717 0.266 0.097 1.168
0.507 0.317 0.956 0.507 0.317 0.956
0.319 0.227 0.654 0.319 0.227 0.654
D 0.141 0.125 0.158 0.141 0.125 0.158
0.173 0.121 0.255 0.173 0.121 0.255
0.500 - 0.500 -
o400 4 2% 0.400 -
............ e eesroeserengeeeseromeseen 4150 T s
0.300 - 0.300 | sssssssssssstensnseeneenrnnnsnnnnnnnnnnnnrrssrnsnns +1SD
() s L4 Mean o - ¢ Mean
L e A 000 { o ~©% o 50
om0 { 20 o100 { T 2D
0.000 - 0.000 -
Mean+SD:0.250+0.055 Mean+SD:0.242+0.055
A B

Fig. 8. Distribution of contact LDs, values of carbaryl to Apis melifefa in 4 testing institutes (A: 24h-LDs, B: 48h-LDsx).

e Had &
9] 75% o]XFo] 1SDe|
LCsq#tol

Aol mE

FHAHE 0242 +0.0550] 300k, AR LDyt
F3ER0.0H, 2SD(95% A %) W
EdH o] Aol 95% oo

UERtthFig. 8). Z22]3 The pesticide manual (2012)2] &

H5A AEOA carbarylol] theh EHAA5S 48A7F
LDs#ke] 0.21 pg a.i/beeZ ring test Ao} HIPH S o]
N $AEI0R], HE540) 48170 LDyREE 0.14 g a.i/
beeZ A ring test 27NN E& FF0 7 eI
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Table 11. Acute oral toxicity of phenthoate to Apis mellifera
] LDso 95% Confidence Limits LDso 95% Confidence Limits
Institutes (ug a.i/bee) (ng a.i/bee)
24H Lower Upper 48H Lower Upper
0.206 0.171 0.251 0.168 0.141 0.210
A 0.216 0.179 0.262 0.207 0.172 0.250
0.229 0.126 0.443 0.229 0.126 0.443
B 0.35 0.26 0.47 0.31 0.22 0.41
0.51 0.39 0.67 0.32 0.24 0.41
C 1.163 0.569 3.579 0.915 0.665 1.359
0.800 ~ 0.800 ~
N1V RS ——— +25D 0.600
°
..................................................... +1SD
0.400 - 0.400 o oo +2SD
! Mean | | = ]| ssssussssssnnsnsnnsnnnnnnnnnns | RLLLLLIL [ LTI +1SD
Mean
0200 4 cereeeee@riiinnne e -15D 0.200 o *rrreree { Sl B -15D
---------------------------------------------- 25D
---------------------------------------------- 25D
0.000 - 0.000 -
Mean+SD:0.326+0.137 Mean+SD:0.267+0.057
A B

Fig. 9. Distribution of oral LDs, values of phenthoate to Apis mellifera in 3 testing institutes (A: 24h-LDs,, B: 48h-LDs).

Table 12. Acute contact toxicity of phenthoate to Apis mellifera

] LDso 95% Confidence Limits LDso 95% Confidence Limits
Institutes (pg a.i/bee) (ug a.i/bee)

24H Lower Upper 48H Lower Upper
0.061 0.053 0.071 0.060 0.052 0.070

A 0.081 0.074 0.089 0.080 0.073 0.088
0.079 0.069 0.089 0.074 0.065 0.084
0.09 0.08 0.10 0.09 0.08 0.10

B 0.09 0.08 0.10 0.08 0.07 0.09
0.08 0.07 0.09 0.07 0.06 0.08

c 0.116 0.103 0.131 0.113 0.100 0.128
0.101 0.092 0.114 0.100 0.091 0.112
0.075 0.057 0.099 0.055 0.028 0.086

D 0.045 0.023 0.071 0.038 0.017 0.064
0.073 0.066 0.083 0.063 0.050 0.078

Phenthoated]] thet & FAHNSAANE A3, 2447F LCsotel 75% ©]/do] 1SDell &= %le™, 2SD (95% Al
LDs,k¢] 0.206~1.163 ug a.i/bee, 48~17F LDsp@kol 0.168~ Fx) e BE LCsitol Xghg o] Alg4=o] 9

0.915 pg a.i/bee 22 YEHTH Table 11).

Table 11914 phenthoateoﬂ ot 8 442419] 24217 LDs,
kel ety XEWAE 0326+ 0.137019.01, 48417
LDsatel st EFUARE 0267 +0.0570100 AA]

oo & YEPITHFig. 9).

0.113 pg a.i/bee F

Phenthoated]] th3F EW FAHZ=AAIE A3}, 2447F
LDsko] 0.045~0.116 pg a.i/bee, 48X17F LDszko] 0.038~
TELE UEPTH(Table 12).
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Fig. 10. Distribution of contact LDs, values of phenthoate to Apis mellifera in 4 testing institutes (A: 24h-LDs,, B: 48h-LDs).

Table 12914 phenthoate®]] t)g+ EHZ 2] 2447k LDy,
el Had EEUARE 0.081 0012019001, 48417
LDs@ke] Hvat FFUA= 0.075+0.015010c. AA]
LCs,ke] 85.7%71 1SDell E3H=21.0H, 2SD(95% AlF %)
Helolle BE LCswwke] E3E o] Algla<Ee] 95% oo
2 YERStHFig. 10). 28] 2 The pesticide manual(2012)2]
w54 FHA phenthoatedl] THEH = H A4 =42 484
7F LDsg@kel 0.115 pg ai/beeZ ring test A4 =4

Wom, BHUHEEY] 4847F LDsik 0.069 pg ai/
bee= HXPH WA ARSI

B AFlA ZF AR 713 AR ARE Hlaeste] A E
A 7Fsds AES A3, grolR sA58ARY e
A2 3,5-dichlorophenol’?} copper(Il) sulfateo|A] A1& o]
Q1 AR, dof. mFedd tidk SA4RLCs) Aol
AL AFHA M= 93} HAY ThsAdo] vrol A EdE
Agrairtal st B FASEAEY] gxEdEE
phenthoateol| 4] =8 HE 2 424 54ZHLDs)e AFA
=3 B4 24 2 AY FFME AP eAe] 2 TS
go] Yo A EA = Agtsittal ddksiqict. 223 Al
713l upet 7 AEF] g Azt 5 HAxpL 2 B9
7F ARk olyd Aghe] Hxh= F7]1#ola vHEA
AHS Foto] Y 7 o, AHHoE ZYAEE
AerhE S ST 4 S Fo= AL,

Ao o 4
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BHHTE) DT, TAASTNIATY, (BT FYATL, Fololl 4, e,
A2, TANE SHYHIHIE, THR BN FAENNYR A Bk

2 % FFoRF SASEAEH B SASEAE AR EHE tixed 5 AREA 22 E A4 E PCP-Nagt
dimethoateZ AT & = BAL A} =] 7l Alg7|Fo] #d3lY ring tests AAISIAT UiA] 72 =
g4olF ﬁ"‘éi"o/\]z—ﬁ‘ﬂ] copper(Il) sulfate®} 3,5-dichlorophenol, % 45/ A1l carbaryls} phenthoateS A1
ettt A B2 AREEte] o, wrE], SAI] tigk S =AA ) wdel o AN 2 SRS
AT S A o}‘x‘t} Alg A, Jojo] gk 48A7F LCsyk 3,5-dichlorophenololA]l  0.992~3.024 mg/L,
Copper(Il) sulfatecl 4] 0.10~0.312 mg/LI$ L, w|FF2]ol] thek 48A17F LCsat-2 3,5-dichlorophenolol A 1.659~3.200
mg/L, copper(Il) sulfate?llA] 0.28~1.094 mg/Lo1 oW, FAF] o] tgh 48A17F LCsp#2 3,5-dichlorophenolollA]
2.04~2.834 mg/L, copper(I) sulfateo¥ 0.77~1.987 mg/Lo|Stt. &4 2]el] Tl 48417+ LDsgika carbarylollA]
0.185~0.916 pg a.i/bee, phenthoatellX] 0.168~0.915 pg a.i/bee] AL, EHHZ tISt 48A17F LDsyak> carbaryl

ol|A] 0.141~0.507 pg a.i/bee, phenthoatecll X 0.038~0.113 pg a.i/beeZ WEFHTE 7} A& 782 Al A 7E o] &3}
OE] E}é AZJ,]_ A]g]/ﬂ KN 74E5L 7{‘/} ;H €7\1§ /\].B_ 7%5} Eﬂg)ﬁ I:V\ .'ET :LHE/&}\]tgoﬂ 3,5_
dichlorophenol} copper(Il) sulfate, = F35/dA18 4l phenthoate”} 2 s}chal -&‘i}%}ﬁ

Molo] thzEH, #4554, PCP-Na, dimethoate
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