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Toxicity Assessment of Different Formulations of Diazinon to Avian

HAN Zhi-hua'?, ZHOU Jun-ying?, CHENG Yan?, WANG Ming—Hua'

(1. Plant Protection Institute of Nanjing Agriculture University, Nanjing 210095, China; 2. Nanjing Institute of Environment Science, SEPA,
Nanjing 210042, China)

Abstract: The short—term risks of pesticides to avian currently are assessed by comparing the LDs, and LCs, determined from the laboratory
acute oral toxicity test and dietary toxicity test. This paper assessed the toxicity of different formulations of diazinon to Japanese quail (Co—
turnix japonica) and hill partridge (Arborophila brunneopecius). Firstly, a rang—finding test was conducted to determine the dosage levels of
diazinon to birds in acute oral toxicity test, and then the definitive test was conducted to determine the LDs, of different birds. Duration of
definitive test was 7 days, during test periods, all signs of intoxication, other abnormal behavior and mortality were recorded and reported by
dosage level and by day. Based on the results of oral toxicity test, the toxicity category of different fomulations of diazinon to birds was educed.
In dietary toxicity test, Japanese quail( Coturnix japonica)and 50% diazinon EC were selected to determine the LCg).The test period was 8 days,
including 5 days of exposure to 50% diazinon EC in the diet (exposure period) followed by at least 3 days of additional observation (post—ex—
posure period) while the test birds are receiving an untreated diet. Mortality and abnormal behavior were recorded throughout the test period.
Average body weight and food consumption per day were calculated and recorded. Finally the L.Cs) were determined by statistical analysis.
The results showed that the LDs, of diazinon and its two formulations to Japanese quail was 4.61~13.9 mg-kg™ body weight, and there were
significant toxicity differences between the two formulations and diazinon; while, the LDy to hill partridge was 22.39~31.67 mg-kg™ body
weight, and there were no significant toxicity differences between the two formulations and diazinon. 50% diazinon EC showed significantly
different avian dietary toxicity to different birds, being high toxicity to Japanese quail with LCs 120 mg kg™ fodder and low toxicity to hill
partridge with LCs, 1 210 mg-kg™ fodder. 50% diazinon EC for seed treatment and 10% particulate diazinon for dressing in the field could be
harmful to birds.

Keywords: acute oral toxicity; avian dietary toxicity; avian
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I (Diazinon )& —Ff A FPAFREVERY A
PUEAR ORI ), FAT Al A 2 B2 e E i IR
VERT, AR FAALE R3] 2 Tk AR e s 1, — e
JE X S HAT iR R i KU (AR 24l o 756 [R 3A
P Jrs (USEPA )£ 24535 H 750 % 1) AR S Floids e v
ATHEIT 300 AP AR A=W BT TSRO R
R, HPFE T R ZHO 520, X — B LT
b TAESHEHORENY 10%, fEX R HRIET Y 5
DL, 2% H, 2RO R R b A
FERBE I REER . [Nk, USEPA 25 11 HoAE e i1 2835
SRS T, A7 SR AR A (el FH R HC A 22
EJVE JE PO IV 2% 1 - — Wl e KRS A

FREvErPRER RN, S R IRE A 24538 T 5
VP2 WAV R PG A B TR LR T R
SRABAT RS XA AR SN R I RIS . AR 2%
SRR fEFENERRRE, FEA (D) SR EREH]
T AR5 YR KR (2) S22 15 YLy R 1~ R
52 B AR (3) ] 245 I s e 1 52K
A 5 (4)FE g o6 A 5R) BUARURL 7] 451 I 4

R S8 [ 155 L 4 2B el 5 B 2E 3 ) JR) (Fish
and Wildlife Service, EPA) L) & & [E & /i A= 4
GEIRAL [ B A S e 0 (The National Wildlife
Health Center, Biological Resources Division, U.S.Geo—
logical Survey ) YRR, HHTZHIA AT 51E 521G
FHRBARGZIA 60 T, 2R S RAE TS AR
HEAT I R G A, AR AT R G IE X 2T L
T G T R AR 2 A GE IR 286 0. U Pimentel
SEREE TR A PR 255 1Y 10 1556 4 2 I ER A
fEFBR N, SR E R, mik 21.00 {E5T,
I 25.85% o & [ R4 1] ELIZAR Al AR ER A 2Y
) 5528 Bk 67 200 J7 ., 2y 10%8) 6 720 71
HaWIAET,

I RS

L1 iX5a 471

H A3 : (Coturnix japonica) R 5L K57
St B 30 d i SR 100 g AT, SRR
Tk s i,

[i5#55 . (Arborophila brunneopectus ) /i 7t % & K &
FRIHAR L S A 370 ¢ 7t

PR YT S IR A T R 18, Bl
TR S A R, TR JCAET

A2 :95% R IR 25 . 50% W EC . 10% %
BSOS by Pl Y LA Ty A BR S w4
1.2 K7 %
1.2.1 — kML T Yediik

R =T 20~25 °C, ENENRE . kR
AL, B LAV K . IR AT PR R s, RS
Ko RS ES 5 RSV A R 00 A4 E
B AR Se MR, SR AR 24 % 4 2 RS 3 1) Fe (IR 4 3
HUHR P e e A AN BOEHR B TE A Iy [ P
1T, 20l 95% — Wt 2l 50% — W EC . 10%
I T T ey ) 15 B T A BV B | A YR 3 TR
&t —dH A P R e E 10 HAHSAEY)
(ERFEAS12 ), b o 15 6 €0 R 6, MESS B i B 20y
SRR AL 5 e i 7 i A S rh o A — B 58
Yy, MR BEAT B A — A /INEE T AP A8 5 S
Fow L PSR S E A 3 S S B AR IR FISE
ToED . I 7 d, P850 REUTE . RS
TIESR XIS 25 G 6 %) 21 3L ) 2 LD fH (mg - kg™
),
1.2.2 W]k

R AE IR E (25+2)°C JBJE 45%~T0% 2 7], H SR
FEHR 12~16 h i KU S5 N AT o 545 22 AR e
A HERAE Y, I HT 24 b5 kMR A E RIS
M, AR R & B 4~5 MR, IR A H
XTREZH , ol A BILI ) B ()3 5 1 s 7R o) AL
X HRZH e B —AbBREAT U 3 AT o BEHLR A 55 A
SRS AGRIR S8, A28 10 GRS ). AN
W 50% Wt EC 25 FE A TaDRFh EF TR , 108
R 8 d, i 5 d MES 250k}, J5 3 d MIE R 1REL, 45
2y SE 8 d SR AZ A0 21 RIS 8 i SE T 1 0 5
BEAEIR, S 1 SR SRR, Z e H 1 IR ARPEHY
S FNBG S P FETHL, K H 321 0T 52 1 458 26 A S
() f IR A Bt B A o A Te v B o 1B 7
R N e — R E R B 5~7 MR E AL, R
10 JANKA Y, IFi% a8 oxt B , T A HLE ) Bhis
(R3S T TR A RN IR 2, X R R B —Ab B4 3 A4
AT WARZ IR PRREIE R A0 A5, iE 2 8 d MER
ZARHSFS IS RS A AL TG O 5 TR R X A T
BIRG, K H LCs fH M 95% B G IR

2 HR5WR

2.1 —RMZOFHREER
150 T R R 2 K AN [R] 5500 68 385 1Y —
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M2 DN IR SR, I 1 el i, 50%
R LI S 5SRO, S — k4
LDs {4 4.61 mg kg™ TR, 95% MR R 25 F1 10%
TR R ) X 4 3 ) — R M 22 11 LD {E 4 51 A
13.9.7.38 mg-kg™ {48, ARG ZG X 220 21
S J3 R IE , LDs>500 mg - kg™ 1A [ 4R 24 4 ML B¢
A2 ,50~500 mg kg™ PR AR 24 A TR EEAR 24, 10~50
mg ke PRI AR 25 N R A 2, <10 mg kg™ IR
KRR, T 50% R LI L 10% R
AU 0T 8 28 PR B S R E , 95 % — R Jir 24 X 2
FRIREPE A 1o R o Yeali Ji TOE 2 Tl A S S 2 1) S I
Se B ERRE IR, LRSS K A A R A S 278, — i
R AL A M3 B0 R S ER 1 b SR AR i A
T 2~3 h A BEB AL 1EH 5 U0 w0 I ey e
BICT G, 0 v SR 25 50 T~ 2 A 55, 150 RH
T 35 5%t Wl o A AR VR R 2 8 5 ) B v
ARy - e e S A B S 4R T T, = 700 S B P
FEAR g AR S B 5 ARISTE Wk VR PRI AR S
R EF 2 20~30 min J5 4G HIRIET

T2 G T R I 2 AN [ R0 6 S 1) —
W DI IR s R, I 2 il I, 95%

W R 24 X IS S ) R d ok, XS RS — k4
LDy BN 22.39 mg-kg™ IR, 50% - BEmEFLili Al 10%
TRl OB R X6 B S — YR 28 11 LDso {EL 43 0 R
32.01.31.67 mg-kg™ PR, MRHEA 2 0F 9 25 1 S v 75
PEEFIIN 53 FR U, 95% — Gk 5 24 . 50% — LI |
10% W&t TURE 77 X6} B 8 A B 2 M e B . R R
24 RN S S ) AU 25 S 0O 2 A
B RS BB AR, AR A Dl AR —
o Yemp 5 IR AL B TP RERER o AT FE 5 1
RGN AR B2 HR 2218, 29 1~2 h h B SEIR T 2%,
WeBEZH B TR RE R oA « P B i ORI B
KB N R 29 20 min 24T IIAET I
BRI E 2 Z R e, A
s AR =048 TRl —Fhefe 245 X6 2 2 iy st K
IINZ NI S B R, FE T B AR 25 R B v A 2 %) 1
K E N BEF M FLIRS BT FLAI> K]
AIESPERGASTTE R IR [F]— AR 2 S R0 AN 7]
FBERIE2E R, — R 52 L /N 5 24856 ] —
2GRN AZ T, B B SR LA 2 ]
— A2 SRR 2 S0, ANk H AR ES 38 Y LD,
4 1.0~1.7 mg-kg™ AT, WEEAFHERY LDs, Ky 4.15 mg+

® | ZERBEARARSFNEIH—RtEOEHE

Table 1 Acute oral toxicity of diazinon to Japanese quail

R AT 95% IR J5 2 50% P 7L 10% T FR0RL 7]
W 1d 2d 3d 7d W 1d 2d 3d 7d W 1d 2d 3d 7d
CK 0 0 0 0 CK 0 0 0 0 CK 0 0 0 0
Kb B 24 0 0 0 0 13 0 0 0 0 2.0 0 0 0 0
5 4.8 0 0 0 0 25 0 0 0 0 4.0 0 0 0 0
PHIFELH 95 101 11 50 6 6 6 6 8.0 6 6 6 6
14.3 5 5 5 5 75 9 9 9 9 12,0 9 9 9 9
238 10 10 10 10 125 10 10 10 10 20.0 10 10 10 10
LDso(mg * kg' A E) 13.9 461 7.38
95%n 5 11.6-16.6 3.81~5.58 6.09~8.93
R2 ZIEBEARARSFITEESH— SR OF 4
Table 2 Acute oral toxicity of diazinon to hill partridge
AR 24 F 95% WM Js 24 50% T 7L il 10% W Tl Jukr 771
e id 2d 3d 7d ez d 2d 3 7d it id 2d 3d 7d
CK 0 0 0 0 CK 0 0 0 0 CK
LA 79 1 1 8.3 0 0 0 0 12.0
5 1538 1 1 1 1 16.7 1 1 1 1 24.0
FRIFECH 317 9 9 9 9 33.3 3 3 3 3 48.0 10 10 10 10
475 10 10 10 10 50.0 9 9 9 9 720 10 10 10 10
79.2 10 10 10 10 83.3 10 10 10 10 120.0 10 10 10 10
LDso(mg * kg 1K) 22.39 32.01 3167
95% 1] {5 R 19.93~25.15 25.38~40.37 27.77~36.12
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kg™ MR, LRSS BARARIEK B TAEY
SEREPE AN ], XA 30 A4 24 it ol S S, n PG %
R, BIRERIEI, (HXFWRmRPHEE R U, H
LDy, 43514 0.37,0.6 mg-kg™ {1,

FEA GG o T FH I AL, 39395 95% — R I
24 I AN HURK, IS X 95% MR i i 24 e M R 5 A
XF 50% W LM R HUSE,  BS RS XT 50% — R wEFLIH
S AU o 24 B o ol 0 % S 8 1 B 25 SR
NI REE2E e W, R L R A R
o WS S R AR 2 SR S R R 4 S 55 1Y)
4 A% KF 2T AT 320 L b At 56 B 5 S S AR AN
i 52 F1852% SR R R A AU R B b 2 i
22 AREFSERIEER

12 3 1] UL 50% — W L i 6] 68 55 1) fa i B
LCso K 120 mg-kg™ Filte}, I EDHEAR 2406 2 24 i k
B AE AR R 53 1 : LC50<50 mg kg™ FaIEH) Ay Jal
B ,50~500 mg-kg™ FlRHI A R EE, 501~1 000 mg-kg™
TR R EE 1 001~5 000 mg - kg™ 4R AL HE
>5 000 mg-kg™ T R FEATCE, o [ AR 255
A IR B SR R ARl - LCs <50 mg - kg™ 1]

BH N JEIFE , 50<LCso <500 mg - kg™ 1RRH N = 75
500<LCsp <1 000 mg kg™ @k} i A 8, >1 000 mg -
kg™ FRIRLI A AR EES, PRI 509% — 028 8t L b X 48 25 1)
T MEREPE A

gyt AR, Ab PR ZH Y 2G4 U AR T 0 R
20, H A B, 48 25 15 B i SR i 3 b B
TS d R H AT AR 430 S R
ZH 11 88.2% .56.7% 38.0% .13.8% 11.2% ., PO IEH
T RHE  AbFZH g A - A A BB 3] Akt R
2019 92.9% . 74.2% . 76.8% .58.6%.,

CREGEE AT R IRADF R R E SN 11 g, Ab3RZ
SRR 4R R R 5.5.23.4.21.0 346 35 g, 45 8d
IRIGEE A, XoF HAZH S Ab B 2H 459 36 SP- 2434 5 0 391 Ay
147.5.136.0,118.0,132.5.105.0 g, 545 24545 R sh A
Lt SESA R ER A BN 12.0.16.5.16.9 .45.0 .25.1 g,

I 2R 4 T UL 50% 158 Bt 2L 70 XoF B 1y ] MR P
LCso 24 1210 mg-kg™ falK}, #2 BRAR 24 0] 12 2 (R A B
PESF I A3 FRUE | 50% W8 B8 L 700 XoF 1S % f ] L
KRR . 5 — IR ZE H BRI AR R R AR R
BT AN B IR E B AR T AR 2

& 3 50% _IRBEFLIM RS H R (RRE)
Table 3 Dietary toxicity of 50% diazinon EC to Japanese quail

e iE/ 1d 2d 3d 4d
mg - kg'fkL P CFERAE CPRItE P PR CPIaRY P P CPRIaRl Py CPRIE PSR
BET-HL g g BET-HL g g BET-HL g g BET-HL g g
CK 0 124.5 9.0 0 122.0 18.0 0 125.5 19.0 0 130.5 20.0
40 0 125.0¢ 7.0% 0 121.5¢ 17.0* 0 123.5¢ 17.0* 0 120.5¢ 17.0*
80 0 1245 7.0% 1 118.0% 10.0* 1 113.9% 11.1* 1 108.8¢ 11.1*
160 0 108.5* 6.5% 2 108.0* 6.5* 2 96.3¢ 11.9* 5 96.0 4.4
320 0 114.5* 3.5* 0 108.0* 3.5* 1 97.2* 1.5* 5 86.6* 2.2*
600 1 120.0* 3.0 1 116.0* 2.8* 3 105.0* 1.6 6 97.5¢ 2.1*
LCso — — >600 254
95% i B — — 62.8~1 020
e/ 5d 6d 7d 8d
mg - kgl BEEE  CEE PR SPEEE Py CEORE CPeR P CEURE CPeR P CERE CPERS
T H g g BETHL g g OTHL g g T H g g
CK 0 1355 19.0 0 147.5 20.0 0 1495 30.0 0 1475 35.0
40 0 119.5* 17.0* 0 133.5* 19.0* 0 132.0* 30.0 0 136.0* 30.0*
80 1 101.1* 9.0* 2 113.7* 14.4* 2 111.0¢ 25.0* 3 118.0* 23.7*
160 6 87.5¢ 3.0* 8 117.5* 10.0* 8 125.3+* 25.3¢ 8 132.5¢ 30.0¢
320 8 79.9¢ 1.0* 8 95+ 12.5¢ 8 100.0* 15.0* 8 105.0% 22.3¢
600 9 85.0¢ 0* 10 — — 10 — 10 — —
LCso 159 129 129 120
9500 {5 [l 111~228 95.8~174 95.8~174 88.0~165

T A PEA % R 22 5 25 (P<0.05) .,

Note: *indicates there are significant differences between the treatment groups and the control.
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BB — WG E R, B0 ) S R
W SRR TR B 2, A3 7T gt Ik B 2 U 1
TR AR 2 it T TR B 4 o ()R sk i 2 2
M TR A R AR ™ & T R, P 0Es , BE A
B AR 2 21 IAET

AERL T 5 d A R S A 4R A L4 R
Xt FEZH 1Y 94.9% .59.6% .39.1% .10.5% .8.3% ., PXMEIE
W, AL FRZH F HES AP AR A S 43 ) DA R
ZHHY 90.3% .97.2% .66.7% . 76.4% .85.6%

R ARG X BRAD-EIARE R 0 21.6 g, b3
HF- IR 3 ) TR 29.0.53.0 .71.7 .51.5.55.8 g, 4%
8 d IR ZE R SR LG LE BT AH L, PR EE 73 035
5.1.15.5.46.0.43.2.29.0.26.3 g,

50% & EC HIWER T A I A 42751 5k
1:500 $EFf, ZFh TR E Sy 42~45 g, ARG 22
il b ZRBEAURRHE 297 0.045 mg a.i-fi' e 1.2
e, 698 HFIE 10 K2 FERN S A Fh
RIAT 2 E 50%BEARAET, FEHEICE 260 b2 4y 22 Ff
BRI S35 S0%HEHASET , S5 F- 3 H B84 20~30 g,
PraZ el 444~666 Ki . K 50% 857U 0

VERR T ELAGH X S SRA AR A 1 T XU o —
FIUREAP- KPR E h 0.331 mg, AT 10% B
R BPRE S AT 2083 0.033 mg, SFH{ATH 100 g
MRS IR A 3~5 Rl A Al BB AL T, R 14 Ki/E
A RIAT S S SO%AHASET:, IREAE 20 g AT 953k
W45 Z BIBORR I E T , AR 1~2 Bl il 5| ik
SET,
23 —RMZOXBEEAREESEXSETMH
AIPER == P

— U2 1 YRR S AR ML S F AT E B LB
WA S 28 2 EADE SRR PPN J7 1, USEP-
A OECD ¥t i PRIk il g 1 R4 it I o
Fe[E T il 80 ARARHIIT 4R — Uk P28 1 eati ik
THEACZNS B 2R SETEEPEY, LI R IB A TT
T ARIMRIE R SRR FE PN T AR

— Yk N ek ey AU B DT, AN
Ak PR JEE A 2430 HE A S ARS8 e A T DL
TSR B 52N AN [ A BRI JBE 1) S BEREAR , 5 B 5
TR ZR RN 5 2R BV A LS SN o M ik —
FTFBEZy ] FH 40500, (5 50500 i e s 1) 2

R4 50% — RBEFL M TR AS H IR I (fARE)
Table 4 Dietary toxicity of 50% Diazinon EC to hill partridge

el 1d 2d 3d 4d
mg- kgl BRL Ty TAE TPHER T TRAE PR, T TRAE TGRS T TEMGRIE T e
JETHL /g g TR /g g PETHL g g PETHL /g g
CK 0 300.0 8.0 0 323.0 17.0 0 318.3 18.0 0 320.0 18.0
400 0 268.5* 7.0* 0 258.5* 17.0 0 255.0* 17.0* 0 247.5* 17.0*
800 0 288.0* 7.0* 0 275.5* 16.0* 0 259.5* 10.0* 2 248.0* 9.5%
1600 0 278.5* 7.0* 0 264.0* 8.0* 0 246.5* 6.0* 0 224.0* 5.0*
3200 0 262.5* 4.0* 2 251.3* 1.5* 2 226.9* 1.3* 5 212.0* 1.3*
6 000 0 269.5* 3.5* 0 247.5* 2.0* 1 227.2* 0.5* 4 216.0* 0.5*
LCso — — — —
95% 7 {5 B — — — —
el 5d 6d 7d 8d
mg- kg ikl CPB CPIAE CPRfR P CPISGRE CPIaR P CPRIRE CPIERES Pl CFBINRE CPasR/
TR /g g Aty /g g JETHL /9 g Ay g g
CK 0 321.6 17.0 0 308.3 17.0 0 320.0 25.0 0 326.7 30.0
400 0 239.5* 16.0* 0 251.0* 15.0* 0 248.0* 20.0* 0 255.0* 30.0
800 2 235.0* 4.0* 3 250.0* 9.0* 3 254.0* 22.0* 4 281.0* 39.0*
1600 2 206.8* 4.5* 5 226.0* 5.0* 5 224.0* 19.0* 6 250.0* 24.0*
3200 8 211.0* 0.1* 8 215.0* o* 8 230.0* 32.5* 8 240.0* 22.5*
6 000 6 213.7* 0* 7 235.0* 5.0* 7 242.0* 28.3* 7 240.0* 28.3*
LCso 2430 1540 1540 1210
950 175 R 1830~3210 891~2 650 891~2 650 674~2 160

T Ab B SX R L 25 57 1 5 (P<0.05)

Note: *indicates there are significant differences between the treatment groups and the control.
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AR R, X A 2 m] 5 S A B RO, £
PR 0 it 24 P e A A B P I SR B o 2 5
BOR, e BE2H A 24 B 230 23 DN 4B 3 B B MR 2
BET= o T3 ME SRR 2 %) S5 ST MEAR 5 , 10 o o s 7
R, NITEREA TR S R P AN A S B HE 2]
T S Fe 26 1) 1 45

3 #ig

(1)L LY TP 0 i, W I 24 S i
Tl 750 0 8 25 () BEPEA A AE I N 2 5, D 2 X ) Sy ey
BE , PR 0 68 25 S JR 2 , BRI S AR 25— U],
Horp s 2555 50% — & W Lo fc fUR, H LDs BN
4.61 mg-kg™ MAH, T REE I 2 K A R0 A
PR 2E S AN 3 247 IR it 550 %o S ) P R S
Y aE , B ES ) 95% — Wk I 24 frc R, e LD f
A 22.39 mg-kg™! 7Nz

(2) M AR I F 0 , 50% — WEREFL I AR ) 2%
PRI R A W35 25 5, P 3 A A Rl
B, H LCso N 120 mg-kg™ TP}, Xof JES8E 4 P M 14 o
fiKEE, H LCsx 24 1210 mg-kg™ )£},

(3)50% — G W FL il HIVERD AR, 10% — 1%
TR 7R 7 FH [ U P o 5 SRAFAE BRI 12 T UG

SE

[ XUSETT, AR & B R T GE RO, b i BiRbdy
At ik, 2002. 24-26.
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