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Abstract Acute toxicity tests of daphnia (daphnia magna), fish (Cyprinus carpio, Oryzias latipes, Misgurus
anguillicaudatus), earthworm (Eisenia fetida), and honey bee (Apis mellifera) on herbicidin were performed.
The daphnia acute toxicity test showed no swimming inhibition or lethal at 100 mg/L for both 24 and 48
hours. Therefore, the daphnia 48h-ECs, value was more than 100 mg/L. The fish acute toxicity test showed
all no mortality or abnormalities at 100 mg/L for 24, 48, 72 and 96 hours. Therefore, the fish 96h-LCs, values
were all more than 100 mg/L. The earthworm acute toxicity test showed no mortality or abnormalities at
1,000 mg/kg for both 7 and 14 days. Therefore, the earthworm 14d-ECs, value was more than 1,000 mg/kg.
The honey bee acute contact and oral toxicity test showed no mortality at 100 pg/bee for both 24 and 48
hours. Therefore, both acute contact and oral toxicity of honey bee 48h-LDs, values were more than 100 pg/
bee. In conclusion, acute toxicity of herbicidin to daphnia, fish, earthworm and honey bee are practically non toxic.
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et al., 2011; Bailey and Falk, 2011; Bailey, 2014; Weaver
et al., 2016).

A 8 2AlE 71E AzA%dE T2 2L 28713
S T SIS Thse] o Aidor Ealrh 47
HAY SA4o] ol Aot F4FHAN S
s 4 9le Aol ok ek 71E A Al zA EG A
gl vl B0 Eob AR AAH AR
A7+ 31 Jek(Pyon et al., 2017)

UM E F7184 AxAE UAT 5 e A2
I PAES 283 AR A2A TS S Sask A
F7F o] FARA AL IARE AJF3E © A oF4 ITh(Kim et
al., 1996; Kim et al., 1997; Won et al., 2015; Kim et al.,
2015; Park et al., 2012; Kim et al., 2018; Lee et al., 2013;
Kwon et al., 2003).

FH 2 ghsietAFdolr = AAE Ak 7Ivke] e
A i Fx AAE Sk A77F M Eo] EF WA
ol Streptomyces scopuliridis KR-0017} A48k OIARE
Herbiciding $1 A2 WZalda, APATE S3) H)
A AQ AR $9E 402 wISAHWon ef
al., 2015).
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EBE FASAAEAS, Herbicidin 97%) A& &=
100 mg/LolA 2447k} 4847 5% BHE F9As] 2
AA7F YERA] 949k TH(Table 2). w}a}/ﬂ 481 7F ECsy 7HS
>100 mg/L ©]ATHTable 3).

"= EPAS] ECsrell tist EHE 54 Ef7o w=H

W52 (very highly toxicye <0.1, 357 (highly toxicy
0.1~1, 155/ (moderately toxic)> >1~10, #1579 (slightly
toxic)Z >10~100, 223 F-54(practically non toxic)
>100 mg/LO-Z 7313 U}, o] 7152 4-8381'H Herbicidin
< EH ] i 54 A jle ACE YT

You et al. (2011, 2012)¢] B.37ol| oJ3PH Molslo|E F
zHH=, A9, Y, F2EFS, vke, A5, :la
I gEasks 5o AEFEEdd tigk 285 4847 ECy
e 25>10mgLeE vl=F EPA 54 £7l EW B
S=A0 2 YeRtth webA Herbicidin® 2 E5Z5< Y]
3 AiFo® EH S tigk 5Ado] Yo} Zolut sho
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Table 1. The values of pH, DO, and temperature

Herbicidin® gA=d 215

Test species pH DO Temperature (°C)
D. magna 7.64£0.06 7.97+0.08 19.8
O. latipes 7.42+£0.08 7.84+£1.24 23.0
C. carpio 733+0.14 7.48 +2.25 23.0
M. anguillicaudatus 7.44 +0.05 7.87+1.09 24.8
Table 2. Acute toxicity of Herbicidin to D. magna
Symptom (N. of dead)
(1?1275 No 24h 48h
Rep.1 Rep. 2 Rep. 3 Rep.1 Rep. 2 Rep. 3
100 30 Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0)
control 30 Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0)
Nor = Normal
Table 3. ECs, in acute toxicity of Herbicidin to D. magna
Species Period (h) ECs, (mg/L)
D. magna 24 >100
48 >100
Table 4. Acute toxicity of Herbicidin to O. latipes
Exposure time
(ISI;IE) No. 24h 48h 72h 96 h
Symptom  N.ofdead Symptom  N.ofdead Symptom N.ofdead Symptom  N.of dead
100 10 Nor(10) 0 Nor(10) 0 Nor(10) 0 Nor(10) 0
control 10 Nor(10) 0 Nor(10) 0 Nor(10) 0 Nor(10) 0
Nor = Normal
Table 5. Acute toxicity of Herbicidin to C. carpio
Exposure time
(E(Qf) No. 24h 48h 72h 96 h
Symptom  N.ofdead Symptom N.ofdead Symptom N.ofdead Symptom  N.of dead
100 ppm 10 Nor(10) 0 Nor(10) 0 Nor(10) 0 Nor(10) 0
control 10 Nor(10) 0 Nor(10) 0 Nor(10) 0 Nor(10) 0

Nor = Normal
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You et al. (2011, 2012)= AUSIO|E, SZEHE AT
i, 283 g fFEHEE 59 HEFEE
$AH] 4877 LCsee 6.7~>10mg/L, Pk, =,
aekx 5o AEFEE tig SR 96417 LCsi
>10 mg/LeZ R &3 tE wetA Herbicidin® 48 &
Eof Hjg)] AiHoR offel gt S uj§- Ho} =H
3 s R oo FA9EE & $He fle Ao
et

wo
e e

i

q

rl



216 Q17| - ©g0l - o] & - 4B -

Table 6. Acute toxicity of Herbicidin to M. anguillicaudatus

Exposure time

(ri‘;ﬁ) No. 24h 481 72h 9 h
Symptom  N.ofdead Symptom N.ofdead Symptom N.ofdead Symptom  N.of dead
100 ppm 10 Nor(10) 0 Nor(10) 0 Nor(10) 0 Nor(10) 0
control 10 Nor(10) 0 Nor(10) 0 Nor(10) 0 Nor(10) 0
Nor = Normal
Table 7. LCs, in acute toxicity of herbicdin to fish
O. Latipes C. Carpio M.anguillicaudatus
Test substance 48 h 96 h 48 h 9 h 48 h 9% h

LCs (mg/L) LCs(mg/L) LCs (mg/L) LCs (mg/L) LCso

(mg/L)  LGCs (mg/L)

Herbicidin 97 % >100 >100 >100 >100 >100 >100

Table 8. Acute toxicity of Herbicidin to E. fetida

Symptom (N. of dead)

Conc

No.of total 7 days 14 days
(mg/kg)
Rep.1 Rep. 2 Rep. 3 Rep. 4 Rep.1 Rep.2 Rep. 3 Rep. 4
1,000 40 Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0)
control 40 Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0)

Nor = Normal

Table 9. Acute toxicity of Herbicidin to E. fetida

LCs, (mg/dry soil kg)

Test substance

7 days

14 days

Herbicidin 95 %

>1,000

>1,000

X go| gd=H

Ao F4854 A4, Herbicidin 1,000 mg/kg &
A 78T 149 BT XA Al #EEA ?%%l’t‘r(Table
8). ek Ao 142 LCzhe >1,000 mgkeo2 Ao
o gt #4548 A gle A& YESTHTable 9).

You et al. (2011, 2012 2013)—— Astole, FR2HH =,
A, 2pid], 8, F2EEE, 7oL 04Y, $5, vks T
1EF2E9 Aol Tﬂ‘f} w4 S4AEA 14Y LGy
2HS 149-988 me/kgO 2 WY SIT) o5 AE 2z Eof
18] A& 22 Herbicidin X]‘jﬂO]"ﬂ 3k EA4Jo] o}
A AR o] ARSIl S 7d-F- Bl tHRE o] A|He]
o gt 424 T2 §lS o= dActdn)

>

=9

2 FHEYN
=4 34 HE 2 AA54 A1E43, Herbicidin 100
ug/bee FE=ONA] 2447k 4841 7F 25 XA FHAI 7F AT

(Table 10, Table 11). wWehr HZ 2 4254 4847 LD,
e BF >100 pg/beeS 2 LEITH(Table 12).
H]=r EPAS] LDs, #holl thst #4954 B/ M2

=4 (highly toxicy> <2, H5=J(moderately toxic)S 2~

11, 57 (practically nontoxic)
o] 7|#E A8-3shH Herbicidin
& o} 2= 9T}

>11 pg/beeZ %L%ié}bﬂl
o) 540] A9 &

You et al. (2011, 2012y A 3lol=, SFRHEBI=, Ay,
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Table 10. Acute contact toxicity of Herbicidin to A. mellifera

Herbicidin® gA=d 217

Symptom(N. of dead)

(Ii;f) No 24h 181
Rep. 1 Rep.2 Rep. 3 Rep. 1 Rep. 2 Rep. 3
100 30 Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0)
control 30 Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0)
Nor = Normal
Table 11. Acute oral toxicity of Herbicidin to A. mellifera
Symptom (N. of dead)
(gfg’?{) No 24h 18N
Rep.1 Rep.2 Rep. 3 Rep.1 Rep.2 Rep. 3
100 30 Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0)
control 30 Nor(0) Nor(0) Nor(0) Nor(0) Nor(0) Nor(0)
Nor =Normal
Table 12. Acute toxicity of Herbicidin to A. mellifera
Acute Oral Acute contact
Test substance (LCso, ng/bee) (LDsp, pg/bee)
24h 48 h 24h 48 h
Herbicidin 95 % >100 >100 >100 >100

Hol| FAZAo] A ¢l ez yeidt wEhA

Herbicidin 3732 tfsh ebAS g1sh 4= 9lof 7]

F9] A xAZ WA7} o8 S shdolu ¥ 283 FAEAY
A

o7 FoE)

goz o Fx7F FAE I e ey | i
ok ozt =2woly AEFH L gFFog ALg
T AEAE Gotry] {3 715y Al tig 54
% gas Aojt},

re ot ol

B ATE 20183HE 2019974 £33 FEKEH
A Az A8 B4 9 ASEAS
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