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Acute toxicity and risk assessment of chloropicrin
to environmental organism
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Abstract: In order to understand the effect of soil fumigant chloropicrin ( CP) on environmental
organism the acute toxicity of CP was determined using 5 species of environmental organism according
to ‘the examinational rule of security evaluation of chemical pesticide’ made by National
Environmental Protection Agency of the People’s Republic of China. And its environmental risk has
also been assessed by Directive 91/414/EEC. The results showed that CP was middle toxicity to
Scenedesmus obliquus (0.497 mg/L 96 h-£C,,) and Rana limnocharis (2.18 mg /L 48 h4.Cy)

high toxicity to Brachydanio rerio (0.222 mg/L 96 hd.Cy,) low toxicity to Apis mellifera L.
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(>65.7 pg/honeybee 48 h-LDy,)

and FEisenia foetida (76. 1 mg/kg 14 d4.Cy,). The data of

environmental risk assessment showed the acute risk of CP to Apis mellifera L. by injection method

with polyethylene film was acceptable. But based on the predicted environmental concentration ( PEC)

in water and in soil the potential acute risk of CP to Scenedesmus obliquus Rana limnocharis

Brachydanio rerio and FEisenia foetida was high. The results indicated that when CP was applied in

fields it should be taken measures to reduce the acute risk and avoid to endanger to Scenedesmus

obliquus Rana limnocharis Brachydanio rerio and Eisenia foetida by CP.
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Table 1 The acute toxicity of chloropicrin to 5 species of environmental organism
95%
Environmental organism Time of exposure o /LCw LD 95% C. L. Toxicity category
Scenedesmus obliquus 96 h 0.497 mg/L 0.342 ~0.722 mg/L Middle
Rana limnocharis 48 h 2.18 mg/L 2.06 ~2.29 mg/L Middle
Brachydanio rerio 96 h 0.222 mg/L 0.203 ~0.242 mg/L High
Apis mellifera L. 48 h >65.7 pg/honeybee - Low
Eisenia foetida 14 d 76.1 mg/kg 69.7 ~83.1 mg/kg Low
2.2 o
N N N 1.
. 99. 5% o : <1.0 mg/L; 1.0 ~
LCy, o 10 mg/L; : >10 mg/L) 99.5%
o : < 1.0 mg/L; 11.0 ~ 96 h
10 mg/L; :>10 mg/L) 99.5%
48 h . Oncorhynchus mykiss
Lepomis macrochirus oL
o PEC
PEC 19271 2.8
189 236  27.7 o
o 2.4
2.3
2 h o 32.8 g/L
. N 99.5%

3 99. 5%



No. 1 : 51

LDy, (48 h) >65.7 pg/ 99.5%
( 1o " (48 h-LDy, >
:0.001 ~1.99 pg/ :2.0~10.99 pg/ 65.7 pg/ ) .
:>11.0 pg/ ) 99.5% o
48 h o
HQ <18 874 o .
( )
2
o ISCST3 ( Industrial Source Complex— 0

Short Term)
0.019 mg/L "

412 99.5%
. (14 dL.Cy, 76.1 mg/kg)
2.5 °
7.14 d PEC
10 14 ( o
© < 1.0 mg/kg; :1.0 ~ 10 mg/kg;
>10 mg/kg) 99.5% > .
14 d o
4 PEC *, ( USEPA)
(149.33 mg/kg) TER  0.51
10. » ( REDs)
99. 5% 6 mL P
2 h
277.1 mg/kg. 277.1 mg/kg  PEC
TER 0.27 10.
’ 26
3
3
99. 5% 1 TANG Jue-ting ( ) WANG Qiu—ia( ) WANG
° Fang-yan( ) et al
PEC 3 J . Chin J Pestic Sci( ) 2009 11(4):511 -
100 514.
2 CAO Ao-—cheng( ) ZHANG Wen+ji( ) LIU Jian—
hua( ). J . Plant
3 o Proi( ) 2007 33(1):15 =20.
3 FU Sheng-hui( ). —
J . Modern Agric Sei( ) 2009 16(8):23 -25.

4 FEuropean Food Safety Authority ( EFSA). Draft assessment
report-public version-initial risk assessment provided by the
PEC

rapporteur member state Italy for the existing active substance

PEC chloropicrin (EB/CL . 2006 =05 . http: ./ dar. efsa. europa,

o eu/dar-web/provision



52

Vol. 13

15

16

USEPA. Chloropicrin dazomet metam-sodium/potassium and

methyl bromide; amendments to reregistration eligibility decisions
EB/OL . 2009-06-03 . http: /www. epa. gov/fedrgstr/EPA—

PEST /2009 /June /Day-03 /p12559. htm

USEPA. Amended reregistration eligibility decision ( RED) for

chloropicrin  EB/OL 2009-05 . http: / www. epa. gov/

oppsrrdl /REDs/chloropicrin-red-amended. pdf ( html)

ZHANG Xue-song ( ) ZHANG Guo-zhen ( )
ZHANG Hai-wang( ) et al.

J . Acta
Phytopathologica Sinica( ) 2009 39(5):555 -

560.

SOUTH D B. Chloropicrin as a soil fumigation treatment

in Southern Pine Nurseries ] . Sowth J Appl For 2007 31:1

47 -51.

THOMAS JE OU L T ALLEN L H et al. Nematode fungi and

weed control using Telone C35 and colored plastic mulches J .

Crop Prot 2009 28(4) :338 —342.

WANG Q X WANG D TANG J T et al. Gasphase distribution

and emission of chloropicrin applied in gelatin capsules to soil

columns J . J Environ Qual 2010 39:917 -922.

ZHANG Y WANG D. Emission distribution and leaching of

methyl isothiocyanate and chloropicrin under different surface

containments J . Chemosphere 2007 68:445 —454.

USEPA. Revised screening ecological risk assessment for the

reregistration of chloropicrin. DP barcode 348669 EB/OL .
2008-04-6

home. html#documentDetail? R =090000648064bd93

USEPA. Reregistration eligibility ( RED ) for

chloropicrin EB/OL . 2008-07-09 . http: // www. epa. gov/

oppsrrdl /REDs/chloropicrin—red. pdf (‘html)

. http: // www. regulations. gov/search/Regs/

decision

National Environmental Protection Agency ( ).

The examinational rule of security evaluation of chemical

pesticide( ) S . Beijing(

) : China Environmental Science Press (

) 1989:1 -25.
OECD. OECD guidelines for the testing of chemicals test No.
201: alga growth inhibition test EB/OL 2006-03-23

http: //titania. sourceoecd. org/vl = 31322427 /cl = 19/nw =1/
rpsv /ij/oecdjournals/1607310x /v1n2/s2 /pl

OECD. OECD guidelines for the testing of chemicals test No.
203: fish acute toxicity test EB/OL . 19920747 . hup: //
titania. sourceoecd. org/vl = 31322427 /cl = 19/nw = 1 /rpsv/ij/

17

20

21

22

23

24

25

26

oecdjournals/1607310x /v1n2/s4 /pl

OECD. OECD guidelines for the testing of chemicals test No.
214: honeybees acute contact toxicity test EB/OL . 1998-09-
21 . http: // titania. sourceoecd. org /vl = 31322427 /cl = 19/nw
=1/rpsv/ij/oecdjournals/1607310x /vIn2/s15/pl

OECD. OECD guidelines for the testing of chemicals test No.
acute toxicity tests EB/OL . 1984-04-04 .
http: // titania. sourceoecd. org/vl = 31322427 /cl =19/nw =1/
rpsv /ij/oecdjournals /1607310x /vIn2 /s8 /pl

207: earthworm

YU Cai-hong( ) LI Hao( ) ZHANG Xian-ao(

) et al.

J . Chin J Envir Eng( ) 2010 10(4):2397 -
2400.
TANG Qi~i( ) FENG Ming-guang( ) . DPS Data
Processing System: Experimental Design Statistical Analysis and
Data Mining( DPS ) M
Beijing( ) : Science Press( ) 2002.
CHEN Rui( ) . Karber’ s Method( ) M //Chinese

Agricultural Cyclopaedia: Volume of Pesticide(
) . Beijing( ) : Agriculture Press( )

1993:163.

Council Directive. Concerning the placing of plant protection

products on the market ( 91/414/EEC) EB/OL . 1991-07-

15 . http: // eurdex. europa. eu/LexUriServ /LexUriServ. do? uri

= CONSLEG: 19911.0414:20100901: EN: PDF( html)

Institute for the Control

Agriculture( ICAMA) ( ).

of Agrochemicals  Ministry of

Pesticide manual. Electric edition for enterprises(

) V3.1.21 EB/OL . 20100345 . hitp: // www.
ny100. cn
CAI Dao+i( ) . Environmental Toxicology of Pesticides
( ) M . Beijing ( ) : China
Environmental Science Press ( ) 1999.
WANG Yu-tao ( ) WANG Wen-bo ( ) GUO
Dong-iang( ) et al

I . J Anhui Agric Sci( ) 2009 37

(18) : 8651 —8652 8655.

LI Fu-gen( ) SONG Jun-hua( ) WANG Yi-yan
( ). J . Plant Prot
( ) 2008 34(6) :128 —130.



