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Toxicity Assessment of Two Different Formulations of Chlorpyrifos to Four Environmental Organisms
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Abstract: The toxicities of two different formulations of chlorpyrifos, emulsifiable concentrate(EC) and capsule suspension(CS), to 4 species
of environmental organisms were evaluated, according to the commendatory general method named Experimental Guideline for Environmental
Safety Evaluation of Chemical Pesticide. The results indicated that LCs(96 h) of chlorpyrifos EC to zebra fish ( Brachydanio rerio) was
0.68 mg* L™ and another formulation of the insecticide, chlorpyrifos CS was 47.30 mg* L7, respectively. The results also showed that the LDy,
of chlorpyrifos EC to quail (Coturnix japonica) was 7.45 mg kg™, but the different formulation of chlorpyrifos CS to the same tested bird
was 56.97 mg-kg™'. Meanwhile, the toxicities of the different insecticide formulations to silkworm (Bombyx mori L.) were evaluated in the
laboratory using the leaf dipping method. The results indicated that the LCsx, (48 h, 25 °C) of chlorpyrifos EC to silkworm was 0.82,
1.87 mg- L™ and 4.35 mg- L™ for the second, third and fourth—instar, respectively but the LCs,(48 h, 25 °C) of another formulation, chlor—
pyrifos CS to the tested animal was 2.48, 4.22 mg -L! and 8.35 mg- L, respectively. After contact of silkworm with filter paper treated by
chlorpyrifos in time of 1, 10, 30 min and 60 min, the LDy, (48 h, 25 °C) of chlorpyrifos EC to third—instar larvae was 3.18, 0.68, 0.41, 0.38
pg-cm™? and the LD (48 h, 25 °C) of chlorpyrifos CS to silkworm was 6.92, 1.58, 1.18, 0.48 pg-cm?, respectively. The results also indicated
that the LC(48 h) to bee(Apis mellifera L.) of chlorpyrifos EC or chlorpyrifos CS was 0.53 mg+ L™ or 2.32 mg- L, respectively. The results
indicated that safety of chlorpyrifos CS to 4 species of environmental organisms was obviously higher than that of chlorpyrifos EC.

Keywords: chlorpyrifos; microcapsules; environmental organisms; toxicity

BB AR URR A BRI F 2T FHRHE R
BEAY , RETE P i (4.0 ) L B B R A B P Ek
WEBBEN—PER . HAUBIE T BT, 2.0

Wrfs H#:2010-04-19

ELME AL (Aol )BT & IR B1(200903033)

EERENZ W(1987—), %, INARFRA , M LA 504, FEMAEHE
A T IS, E-mail :jijing-870713@163.com

BIEE X & E-mail:fliu@sdav.edu.cn

Pt SN RS, Tl AR T, M AER R0
R 5, 5H MUR 2SI B LE , S 50 B S
RO R R AR 2 A RO 2R AR 2 (9 7 LR
TR N2 KPR IT Y

T AL (chlorpyrifos ) — MR AK L) ik | S5 5
PR PLBRESER B, 92 0 TRl e T AR 3 AR
Biif o (E BRI o RS SO Ay A
i, F IR SR A T W AR R AEAEY)



1682 Z 5% ORI BT SR VU RIS A i Y TR PR

201049 A

KA A R, AR TR AT (S K A AR
O 2R B K EFREEY S REEY, &
A 1k AR 25 SCERA B A0 S 2 S FL iR SR AR 1
B R Z MR T T iRiE . BRENE T 40%
TEALIRFLINNS 8 FhIREE A Wy AT , 45 RBR W, TAL
T A A R RIRE ERERER
2 (B s | - SR A 2 4 X A VS o e
HERBALNE T IUM R R B gEm ik 5%
e, SRR T ILR R T AP ALSE RS 1 A
DL Ak T BRTR S HUIE 1 48 SR i 4 0 i
TR EISHAEENY; SESFIE 1 27 Ml 2hxt
Rtk b gLl e e XIFR SR
PRLC T MR TN L SRR IR T T R SRR 25X 7 1
%% EU5| ( Eisenia foetida ) B9 SPERFIERLNY , 7 FEME XML
WIFEHA TR RS, T 5h, RESCFMA RZ M TR
WM K A B SR T T AT R
T AL RN E BTk, BEAE M R 51
CL B T A ARIE | BRR R SR IR 5 3 1
BIFIAN, SR T , A R TR T B SR X SR LE M i)
ASSCLATESLIFL I A% B, 35 PR Al 2 e 25 30
LAV IR AENT 8 )5 7%, 2 8 FAO REGEILI
SRR UE, W T SRS TR RN A I
B 4 FrARSER AR Y B X RS A BRI EE,
BTENS R LMSER AT ETT KR IS %,

| HRETE

1.1 K7

30%TEFEMSEERIF R (BF TiER T ), 40%
FILMEZL I (YIS SR AR A PR AR
1.2 k&Y

B ( Brachydanio rerio ) , R IR /K HEIEHRALL .
KK 2.5~3.5 om K 0.2~0.4 g, TR . HIRHITE
ZWNYIFETdLL, BRIET-R/NTF 5%, KEHT1d
{F IR RIS AR,

5455 Coturnix japonica) , FH 11 Z 50 %5 38 FRAH AL
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K4z (Bombyx mori L), HINARE M il 4 Mh £
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FHERNE—ENRZE, &6 MEBM—4 2= [%t
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AH 25 AR RE . SRR AT g, a5k
7 d MEILRS BN P EER S A RILT R, A%
CBTE— R L Y1 LD (A 95%E1H M.
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Table 1 Toxicity of EC and CS of chlorpyrifos to zebra fish( Brachydanio rerio)

E ZiJtt FARATE BOEHHE LCy/mg L 95%E {5k /mg-L"

40%FFEH EC 24 Y=4.872 4+4.736 8X 1.06 0.92~1.36

48 ¥=5.172 5+4.412 9X 0.91 0.81~1.09

72 ¥=5.531 7+4.091 5X 0.74 0.66~0.84

96 Y=5.687 9+4.109 0X 0.68 0.60~0.76
30%TFFEH CS 24 Y=-8.487 0+7.522 5X 61.97 56.58~72.67

48 Y=-6.006 4+6.269 1X 56.97 52.44~64.98

72 Y=-5.115 9+5.938 8X 5051 46.80~55.44

9% Y=-5.891 4+6.502 7X 4730 43.94~50.94
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Table 2 Toxicity of EC and CS of chlorpyrifos to quail( Coturnix

coturnix japonica)
B2 LDy 95%Efs
i SRR OO Do SSPERY
mg-kg mg-kg
40%3 EC  Y=6.253 1+0.198 2X 745 5.88~9.06
30%FSLM CS  Y=-6.406 4+6.239 1X 56.97 52.44~63.98

HREEER . NETRAEM LM MR R, K
SRR AR, PEEEREEZHREL,
SLEATEHZAT R 8h , T S AR PR EE TR
BB L, ok 36 B, 4R B Bk, il )
NEARAE, USRS, MR AR A B
A, NS R RIER . RELRIEE S
EEHES” “C, B LR,

B 5 A BRI BB R, A % 7 R ML ) R
MR (3R 3) . ALTHJS 24 .48 h, TEALIREE R IR0
Bk i 1 0 K A 5 B LCs (B R TR AR ML 0k e
AHR RN LCsx fH. R 3 ATLAEH, AIEXTEAE
MR B AR SR, 2 R 5 3 MR ETE
24 h i AU, LCs HAHZEA K, HFE 48 h Ji
BESLAIABE B RIS 2~3 IR K AH LCx HAE KT
FLIMRTHE: LCs B 5 HAMETT LIE H L4 B X
BE A ) AR B PRI
232 fiRENRE BRI R

Bl 24 4 M AE R ARG i L RA TH RS, i
BEAU IR T BT NI R B AR MR , ST R A I il =R
P LDy, BRI TEF THHE A E R T RRAL (R 4) . &S
HEFT 1.10.30.60 min [FREABrEE ST SE, TSt

BEFLIMAL RS 48 h, MR MBS & LDy
{B45 51 3.18.0.68.0.41.,0.38 pgrem2, 4510 E5E
WY TR IT RN R AR e fnh LD fHI¥ 0.46.,0.43.0.35,
0.74 % . X P RBJ2 A R A A0 A T AL i A B4R
et ik E AT AT L K B R A AL
H, X EF X K ER RN FE; MA RN H I
WA R R IS 4K B ICATIN, (TR AE s T 57
JEEERE A, B e AR K F R,
FI AR MR SO TLER YN BT A IEIEAT B[Rl
58, 7E 24 48 h JR B FEMLFL NN KA LDy fEHHS/N T
LM TR RN R BN LDy (B, (HEMEERE
FEAR A FE AU IR R R R DB AR L @A T R R RE K,
RIS 2 BT , IR R S il 22 1 T AT
W, R, TR R I I AR 1Y) LD {ELZR B
1%, B B TER AT 60 min /5 , TEAE 0T IH FIZESE
W e B IERIZY)G 24 .48 h () LDy [EAZER K,
24 BIREMEENSYE

TG FPORER B, R R AY R[] e 5 Ak L4 e 1
AT AR R PRI E R
B AL, I AL R

RIGERNFR 5. BRT2AR AN E AT
PR A — TR TEI R, BRI SRR
HH BT 11 XU PR S R 3 53 A v (I T8 < LCso << 0.5 mg - L7
F#:0.5 mg L'<LCsy<20 mg-L7'; H18:20 mg-L'<
LCs5 <200 mg-L7; fik5F : LC5>200 mg- L), #% B8 ix b5
TERE TR ZL I AT BB PRI N B i 48 h (1 LCso 23571
9 0.53 mg- L™ 1 2.32 mg- L™, B R TR, K TR SE
o2 06 LA 5 1 XL

R 3 FERPEREY A SRERTSZT S SRS m R
Table 3 Susceptibility of larva of Bombyx mori in 2~4™ instar to EC and CS of chlorpyrifos

e pillpis! 2y El/h FAEETE BEEHHE LCo/mg L 95%E i FR/mg L

2 A0%ZFE EC 24 Y=3.381 5+2.418 2X 4.17 3.48~6.93
48 ¥Y=5.225 8+2.601 8X 0.82 0.60~1.09
30%EFEH CS 24 Y=3.711 0+2.024 9X 433 3.12~7.07

48 Y=4.106 5+2.259 5X 2.48 1.97~3.34

3 A0%ZFE EC 24 Y=4.066 9+1.422 1X 4.53 3.31~7.16
48 Y=4.364 7+2.336 6X 1.87 1.32~3.27
30%E5E 1 CS 24 ¥=3.315 4+2.327 8X 5.29 3.86~9.29

48 Y=4.453 4+1.036 6X 4.22 3.53~5.14

4 0% EFE I EC 24 Y=2.839 2+2.489 4X 7.38 5.59~10.58
48 Y=4.116 4+1.384 5X 435 3.48~5.80

309%EFEME CS 24 Y=3.691 7+1.181 0X 12.83 10.15~15.97

48 Y=3.814 5+1.286 2X 8.35 6.67~10.96
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Table 4 Toxicity of EC and CS of chlorpyrifos to larva of Bombyx mori by crawling on the toxic filter paper in different contact time

F A BT 5] /mnin FY ZjJaEtE/Mh AT FHLH R LDs/pg-em?®  95% B (5 M/ ug- cm

1 40%EFPIE EC 24 Y=4.150 2+1.159 5X 541 4.86~6.07
48 Y=4.568 1+0.858 1X 3.18 2.95~3.46

30%5FEk CS 24 Y=3.801 1+1.159 5X 10.81 9.40~12.64

48 Y=4.109 9+1.059 7X 6.92 5.67~8.78

10 A0% T A EC 24 Y=4.844 3+1.186 6X 1.35 1.13~1.65
48 ¥Y=5.197 9+1.188 2X 0.68 0.53~0.84

30%E 50 CS 24 Y=4.591 2+1.022 6X 2.51 2.12~3.08

48 Y=4.786 7+1.071 6X 1.58 1.37~1.86

30 40%TEFEM EC 24 Y=5.238 3+1.078 7X 0.6 0.55~0.65
48 Y=5.238 1+0.747 4X 0.41 0.34~0.57

30%EFEHE CS 24 Y=4.877 6+0.818 5X 141 1.22~1.66

48 ¥Y=4.950 6+0.675 6X 1.18 1.00~1.41

60 40%EFPIE EC 24 Y=5.379 3+0.845 6X 0.55 0.42~0.72
48 Y=5.443 8+0.812 5X 0.38 0.26~0.51

30%FEM CS 24 Y=5.167 5+0.761 4X 0.6 0.51~0.69

48 ¥Y=5.380 7+0.899 4X 0.48 0.43~0.52

S5 FEF SN EEFFMH8 h)
Table 5 Toxicity of EC and CS of chlorpyrifos to
Apis mellifera L.(48 h)

BOUIHE 959 H iR
it s 2
i waEprR o BT T
40%FFLH EC  Y=5.742 3+2.715 0X 0.53 0.44~0.68
30%FFM CS  Y=4.064 0+3.131 2X 232 1.91~2.43
3 #ig
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