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Abstract: In order to better assess the comprehensive effect of pesticide use on human health and
ecological environment, a pesticide trace model and its index system were constructed by ultilizing
compound properties data resource on pesticide active ingredient, considering comprehensively the
quantification of health and environmental impact, the representativeness of parameters, the
standardization of test methods, the authority and integrity of available data, and the convenience of the
calculation/validation process. The pesticide trace index, reflecting the human health and environmental
impact of pesticides, could be calculated by means of the pesticide trace model. Combined with the data
of pesticide application dose, the pesticide trace could be calculated and compared quantitatively in

different time and space scales. The theoretical result from the model for 70 representative pesticides
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show that pesticide trace indexes were in range of 0.002-111.348 PTU/kg. Pesticide traces produced by

once dose were in range of 0.001-41.412 PTU/hm?, with significant difference between pesticide

varieties. The pesticide trace model could be applied in a wide range, such as pesticide trace index use

for classification of integrated pesticide hazards, pesticide trace accounting use for pesticide reduction

evaluation, pesticide trace limit use for establishment of pesticide application limit standard and so on.
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Fig. 1 Migration of pesticides in the natural environment
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Index system of pesticide trace model on health and environmental effects of pesticides indicator system
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Table 1 Setting value of 13 indexes for model pesticide
%5 No %% Name 55 Code A7 Unit SVMP’

1 £ H SR VFEE Acceptable daily intake ADI mg/kg 0.02
2 2SS EFE Acute reference dose ARD mg/kg 0.1
3 W FLBY Y S k£ M EE & Mammals acute oral LDs, OLDs, mg/kg 800
4 WAL 2k 4 B BAE T & Mammals acute dermal LD50 DLDs, mg/kg 2 000
5 I AL SR BUFE i ¥ Mammals acute inhalation LC50 ILCso mg/m’ 1500
6 B AL & (48 h, £ I FIHEEA) Honeybees LD50 (48 h, oral and contact) HLDs, ng/i ng/bee 10
7 19 FEF & Birds acute LDs, BLDs, mg/(kg bw-d) 800
8 18 2 FFEIRE Fish acute LCs (96 h) FLCs mg/L 2
9 Mz 5] = FAEIK S Earthworms acute LCs (14 d) ELCs, mg/kg(T+ dry soil) 300
10 Fa 3 5 v 2 ZE 1] Dissipation rate on/in plant matrix PRLs, d 4
11 + 3 2 1] DTy in soil (typical, lab at 20°C and field) SDTs, d 20
12 7K H 2 ZEH DT in water (water phase and water-sediment) WDTs, d 10
13 LE W) 'E 5 2 20 Bio-concentration factor BCF — 30

* SVMP=RE AR 2 e (H

" Setting value of model pesticide.
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HR G 5 AR 24 1) 24 i F B &, mTn R
20 G S 2 AT A . R SR AR
XA (©2)-

e T, NZGIT (pesticide trace), & —K
B A 24 4T L OGE N S fi RE A AR S IR S W e = AR B A
TR MARE B A EE, SR “ 2GR (PTU,
Dy 725 k PR 25 148 )
= (application dosage), PAA RS, HALN kg;
I Tp(k)%% k FhAR 25 1 24535 820 (pesticide trace index),
LI PTU/Es ny NN IR ZiF0 240

2 KRR ZE R R SR 5 F R T
M2

FR A s (%) 4 e M1 55 52 W) 245 300 A5 R e L4
kg, RA () HESR] 70 FARRIERZT
iR, SRR XK 2GR BN LA
SEHME R 1.100 PTU/kg, A [A) AR 2 & Fol |) 245 325 4
BAAAER RN ESR, BB S M ER. K
I & AT B (Bacillus thuringiensis) 5K,
49 0.002 PTU/kg, #/RZ M (bordeaux mixture)-
A HE A (copper hydroxide) flEHFH & &R
(kasugamycin) 55 A=W AIR V)R AR 25 Jo /b B dh 2
E R 2 2 8 HAE 0.1 PTU/kg BA R+ 175 5 174
U (DDT). FHIM (chlorpyrifos). X7k
(parathion) F1 % H & (carbofuran) #J7E 30
PTU/kg LA I, FHpimg i =ik 111.348 PTU/kg;
K JE (aldicarb). =R (triazophos). =& KM
B (dicofol). MF G (deltamethrin). % M

pesticide trace unit)” ;
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(methidathion). = M4 (azocyclotin)s T A% 70 F &L
(carbosulfan). % (methamidophos) 15
(fenthion) Z54% 24 {1 25328 5 $r tE 10 PTU/kg LA L

AN, ANEAR 2SI IG B B & 06 3
HEWmAERKESR, XiERSHTEHN £
SN, BRI R A R AR 245 i e AR ) 2430 2
Fo WMRATIWHEFRNG A LAEHE L
PR, i (2) TR SRAG X Bk 24 LR B P e AR
258, HhEERFER. R IEE (6-benzylamim-
opurine). K[ (bensulfuron-methyl). SUILNR

(forchlorfenuron). PBEMEfi#[E (amidosulfuron). F4&
FE 24 R R 2K R L (emamectin benzoate). J7 2
SFMME . BORZR. HAEKH B (chlorant-
raniliprole). T B [Z (penoxsulam). 3 L
(cyhalofop-butyl) XL fjF (bispyribac-sodium) f]
B BRI &R 258448 0.01 PTU/Mm® LR,
T B AR SRS R AIK, 4 0.001 PTU/hm?;
o0 B BEAEIR. 3 KB =R 7E 10 PTU/hny?
PAE, swEBRsE, 1441412 PTU/MM?, 5&F
BHRARE LTS 2 Ok 4 MER UL E (K 2).

*2 KRRURAGNPGTIEBMERAE~ENHIT

Table 2 The pesticide trace index and pesticide trace produced by once dose for representative pesticides

e A T 8] gt B e o 1o e o = 1) DRV .
rif Commﬁ%ﬁ?gzﬁ ticide éE;r;l.tle_:zkrarl%ei‘iat%lxicity éﬁl;;%aﬁjﬁeiosure APef?igj: t%ce Cflé}e\ii” oy Peiéﬁdiﬁicég Jelach
index/®7 1518 index®7 1517 index/(PTU/kg) (g/hm?) application/(PTU/hm?)
1 ?iﬁiﬂﬁﬁ 0.012 0.203 0.002 1920 0.005
2 U/RZ W bordeaux mixture 0.093 0.080 0.007 900 0.007
3 AL copper hydroxide 0.171 0.080 0.014 2310 0.032
4 TERR kasugamycin 0.184 0.165 0.030 45 0.001
5 FEMET % bensulfuron-methyl 0.113 0.546 0.061 30 0.002
6 RS cyhalofop-butyl 1.332 0.053 0.071 113 0.008
7 WS amidosulfuron 0.085 0.985 0.084 30 0.003
8 z_ﬁfniuffﬁmopurine 0.338 0.303 0.102 8 0.001
9 LM azoxystrobin 0.214 0.484 0.104 180 0.019
10 %t chlormequat chloride 0.519 0.236 0.122 500 0.061
11 ZH thiosultap-disodium 0.943 0.171 0.161 750 0.121
12 MEEE dimethomorph 0.265 0.668 0.177 350 0.062
13 iiiiﬁﬁiole 0.058 3.085 0.179 40 0.007
14 TBEEE penoxsulam 0.186 1.011 0.188 38 0.007
15 WL pymetrozine 0.597 0.320 0.191 90 0.017
16  FHJ} captan 0.441 0.447 0.197 1 406 0.277
17 FUEREE bispyribac-sodium 0.529 0.384 0.203 45 0.009
18 l5HiEs trifloxystrobin 0.347 0.635 0.220 169 0.037
19 WkHf% dinotefuran 0.584 0.441 0.257 150 0.039
20 WEHUK acetamiprid 0.740 0.361 0.267 42 0.011
21 KW cyromazine 0.284 1.044 0.296 150 0.044
22 k%M etofenprox 1.126 0.315 0.355 150 0.053
23 THiJ#% butachlor 1.571 0.272 0.427 1200 0.513
24 LHiJE acetochlor 0.588 0.795 0.468 1620 0.758
25 Eiff)ﬁjtf—methyl 0.411 1.167 0.479 1125 0.539
26 2,4 2,4-D 0.761 0.674 0.513 1594 0.817
27  &MLHR forchlorfenuron 0.269 2.232 0.599 4 0.002
28  HHiH chlorothalonil 0.891 0.748 0.667 1026 0.684
29 ifﬁfg ﬁii‘fjﬁ Hadh 4.092 0.180 0.735 4 0.003
30 %% pretilachlor 0.665 1.125 0.749 675 0.505
31 %2 atrazine 0.674 1.135 0.765 1755 1.343
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Table 2 (Continued)
e o 25 R AR ,,?i/a% PEFRBIT Y r i R R EPUE R B %‘: [[::]J YKt H 25 8
No. Common name of pesticide nt@grate[(g_g(l)sﬂ]mty Integrate([l(’s)lggglsure _Pestlclde trace Once dose; / Pesthde trace eachz
index' index! index/(PTU/kg) (g/hm?*) application/(PTU/hm?*)

32 WEWKEER thifluzamide 0.590 1.432 0.844 90 0.076
33 FEJRMERL fenoxanil 1277 0.734 0.938 200 0.188
34 LHEZRHRK spinetoram 0.837 1.194 0.999 27 0.027
35 ¥ propiconazole 0.343 3.088 1.059 180 0.191
36 U dichlorvos 21.392 0.051 1.093 600 0.656
37 HRMKTE spirodiclofen 1.102 1.013 1.117 36 0.040
38  Z R carbendazim 0.979 1.445 1.415 900 1273
39 Mtdimk imidacloprid 1.482 1.004 1.488 37 0.055
40 MK amitraz 1.839 0.830 1.527 150 0.229
41 BU4ER K abamectin 11.560 0.160 1.846 14 0.025
42 =3 tricyclazole 0.584 3.189 1.861 338 0.628
43 PHWEHER oxadiargyl 1.069 1.820 1.945 96 0.187
44 JRMEE tebuconazole 0.572 3.538 2.025 115 0.233
45 ANUERTHE fenitrothion 4.190 0.506 2.121 563 1.193
46 WZER carbaryl 2.680 0.976 2,617 1275 3.336
47  Efidg indoxacarb 2292 1.252 2.869 45 0.129
48  FJE R isoprothiolane 0.350 9.807 3.432 675 2.316
49 EWREH buprofezin 0.715 4851 3.469 113 0.390
50  SE4lE cypermethrin 2.043 1.801 3.679 90 0.331
51  AEEFIFPE difenoconazole 0.794 4.792 3.803 125 0.475
52 R4 dimethoate 7.103 0.545 3.869 600 2321
53 WKEEHZ prochloraz 1.132 3.663 4.146 375 1.555
54 WAWER pyridaben 3.840 1.326 5.094 135 0.688
55  C.MEfiF hexaconazole 0.851 6.473 5.508 72 0.397
56 A FHME cyfluthrin 4.065 1.709 6.946 29 0.204
57 PIIRWE profenofos 3.779 2.157 8.151 600 4.890
58  f&HiWE fenthion 4704 2.400 11.286 750 8.465
59 &Rt methamidophos ¥ 15.559 0.844 13.132 450 5.909
60  THIEH B carbosulfan 7.948 1.686 13.399 180 2412
61 =M azocyclotin 4.746 3.232 15.339 100 1.534
62 &4 methidathion 26.476 0.616 16.299 300 4.890
63 IRFFGNE deltamethrin 6.046 3.637 21.989 15 0.330
64 =S ANWEEE dicofol ¥ 3.384 6.940 23.488 300 7.046
65 =M% triazophos 13.599 1.857 25.257 480 12.124
66 AR aldicarb 26.468 1.123 29.713 900 26.741
67 5L B carbofuran 32278 0.950 30.676 1350 41.412
68 XM parathion * 36.947 0.901 33.274 — —
69  TESLAE chlorpyrifos 12.181 3.633 44253 720 31.862
70 WA DDT 2.999 37.134 111.348 — —

JUA~F-14 Geometric average 1.192 0.926 1.100 190 0.186
DR AR 2 SR A R B PR 2 TR s S R A U S B E BN R, R — S BRI E T8 A 50 000 TU/mg™, 1E

WS, f%& “50 000 TU [R25 138000 =1 mg 2R ATHE. O DA EILMEAIARZ .
Y According to the upper limit of recommended once application dose in China’s pesticide registration. » The active ingredient content of Bacillus
thuringiensis (Bt) is expressed as toxicity titer. The toxicity titer required is 50 000 IU/mg for its first grade technical. Therefore, “50 000 IU for toxicity titer

equal to 1 mg active ingredient” is adopted in the course accounting pesticide trace. ¥ The pesticides no longer registered for use.
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Table 3 Recommended criteria for pesticide harmful classification based on pesticide trace index

Rz I RER AR [pUi RAEMEAZ
Code Classification name Pesticide trace index/(PTU/kg) Representative pesticide
A WA fe 1k <0.1 BoGHANE. WREW. BEHR
Slightly harmful B. thuringiensis, bordeaux mixture, kasugamycin
B fiRfe 1 0.1~0.3 MR B TR
Lowly harmful azoxystrobin, chlormequat chloride, penoxsulam
C & fa ik 0.3~1 HEBR P R . PIRERZ . PP B 4 o 3 P R
Medially to lowly harmful thiophanate-methyl, pretilachlor, emamectin benzoate
D s F 1~3 Mk, B4R R = FARE
Medially harmful imidacloprid, abamectin, tricyclazole
E s e 3~10 SRR WEER . MR
Medially to highly harmful dimethoate, pyridaben, hexaconazole
F e E Tk 10~30 DU S, S HURRE
Highly harmful deltamethrin, triazophos, dicofol
G A i fes o 1k >30 Rz NN NPT
Extremely harmful DDT, carbofuran, parathion
32 AR Bltn. E S 2R EILH T K FERR

2 308 72 e W AR 2 15k R Ok N 2R B R A S IR I
FE A AR S i AR B ) — N AR FE AR . 2505 AT DR
F BT 288 ST 11 24 720 A5 28 A AT ] ) 1) 0 2 ) RORE gk
TAZ S, WA LUK A SEBELSE — H A BT A AR 245 1
2 AT R SRR LA s mT DA RE S Y L PN 1 4 36
RAGRATAZ S, AT DL RO R (19 40 28 07 4T
Iy AL AT DAAR 4 S B ) 8 B AT A B
AT DA 24 75 R TIZ L

Bl an s 75 A T RS 48 a6 B T AR L X\
B TP K FEEE M 2017 4F B ZR RS (1 4R 24 4
B TSR E, SGaR 2 AN
IHEEL, KA Q) AT . AESEERY, ®
TR AE A P A R ST AR 2 5 ik, BRI 3 R
K2, FEONWRGHE LN 1635 g K26 B84
7K 1.843 PTU Mg FEFNIIREFZ 0 (K 4).
3.3 HEXtEE

BT HBZEN T, BT DS AR E5
AFE X AFEED AREAFTTRS RFEPE
PR B AN ) FH 245 7 58 55 TR AR 247 46 P A R ) 245 32 s
ITHCR,  BA R B A IR S s e Y 22 S, R K
LA AR A R

WG, A 10 P32 EE A R P e R
AR RN G — 4% E R 3T R = 2
M, RIS A AR 25 2 8] 2 08 A AE R ORI 22 7
(KZERIE 1696 fif), H i/ 2EHR %
% . MBS (azoxystrobin). FEJEEENZ (fenoxanil)
MM (propiconazole) %5, 244K K 2 Fa
R (isoprothiolane). WK% (prochloraz) 1% B R
(carbendazim)(F 5). KU, N T AR 250 i m
SO, FEIG T FH 247 SR I LK 25 T8 A% BERN B B 2
RAEN—ANEHEENFZER R —, REGRFHT
EER N 2577 %6
3.4 RGBT

FRAB A 24 ok it 1) H PR A2 9020 A 245 45 TR N 3K
R R A A AL AN R 20, 17 24 128 B A gk 2 %
SRR 2545 PR N S Al R AR S PR S5 S el ) — P A
BT Rt e 25 AR AT AR 25930t
VAL 5 S et ) H B 2 T B R A
PEA ) F5 6 AN 5] 4 4 1) 24 308 347 A% SR EL B
THE 25 pd /A (MR B, w e LR AT [ A 245
HH AR 24 A58 FH 6P N S RN AR S IR B AN R B Ml 7R gk

5
DFRERE



No. 6 TR EAEAE: R0 R SR

ST 2 R R F R 5 773

F4 2017 FHRE RN RKBEBNRAERBRRATEE

Table 4 Pesticide application and pesticide trace accounting in a rice base of Yiyang, Hunan Province in 2017

H 39 GA=g ] R M Lipui=E 2yl
Date (m-d) Growth stage Pesticide Dose/(g/hm?®)  Pesticide trace index/(PTU/kg) Pesticide trace/(PTU/hm?)

06-15 T} Seedling stage FEmEfi# FE bensulfuron-methyl 36 0.061 0.002

L[ pretilachlor 324 0.749 0.243

Mt sk imidacloprid 75 1.488 0.112

07-18  43BEW Tillering stage EIRELRG cyhalofop-butyl 300 0.071 0.021

KU bispyribac-sodium 60 0.203 0.012

Mt sk imidacloprid 75 1.488 0.112

07-29  4rEERM Late tillering stage SRR 30 0.179 0.005
chlorantraniliprole

L4 R pymetrozine 150 0.191 0.029

LM hexaconazole 75 5.508 0.413

08-20 %53 L ] Ear primordial stage 5 HUH FH BEAZ 30 0.179 0.005
chlorantraniliprole

N7 pymetrozine 150 0.191 0.029

LM hexaconazole 75 5.508 0.413

09-10  F5FEHH Full heading stage SR T 30 0.179 0.005
chlorantraniliprole

It EF i pymetrozine 150 0.191 0.029

CLM % hexaconazole 75 5.508 0.413

%1t Sun 1635 1.843

®5 FEEBHAEERARREANTLR

Table 5 Single application pesticide trace comparison of main pesticides to control rice blast

Vi) Eaputizg-io B A AR 238
Pesticide Pesticide trace index/(PTU/kg) Dose once/(g/hm?) Pesticide trace each application/(PTU/hm?)

¥ # & kasugamycin 0.030 45 0.001
I B 6 azoxystrobin 0.104 180 0.019
Fe e fenoxanil 0.938 200 0.188
PI¥AME propiconazole 1.059 180 0.191
FA LR R thiophanate-methyl 0.479 1125 0.539
= IR tricyclazole 1.861 338 0.628
H #1H chlorothalonil 0.667 1026 0.684
Z# R carbendazim 1.415 900 1.273
k£ prochloraz 4.146 375 1.555
i R isoprothiolane 3.432 675 2316

Bitm: HEHE 2000—2002 G HTIT A WM T B A
R AR A RE RS GTE, % 3 A
AR MG R O 2 AT . A 2000 4F
2002 4, SPIYRRALERE o B A & (LA
BN i) 23 Hh 2 348, 2550 F12 076 g 255 4%
HEER 9 23.239, 17.531 1 14.836 PTU.
2001 A LEHT—4F % BTN 8.60%, For =Mk
EmEmfaEMWRZGHEH R, R H (thiosultap-
disodium) AT 2 R 2548 & B E N, %
A5 RO R T8 k> T 24.56%: 2002 4 EL T
—EF R F R 18.59%, HAdw., =m

{0225 38 B Y | R T | e eb e 6 A E b= e
BN, KR ROR BRI T 15.38% (5K 6).
AR SRHS 2017 1R A B PH 7 SRR B 4 10 5%
I BL (R 4) 55 2002 E 1L R M T I A 1 2R
HGRAE SO (R 6) BEATELEL, W IAE 15 )5
7 B Rl SR SE R AR, A 3R &b
> T 66.76%, ok HUHE 245300 B 2 b T
97.81%.

4 FR5ihe
1) AR SCAR A AR 2 30 R R B L i b A 28 e st



774 g 7 ¥ F

Vol. 20

F 6 2000—2002 FHTHBRM HEEFE_ EXBFIERBRRATLER

Table 6 Insecticide application and pesticide trace comparison for late rice in Shengzhou, Zhejiang Province in 2000—2002

247 Pesticide trace/(PTU/hm?)

St {4 i1 E2:22 Application dose™/(g/hm?) SR

Insecticide 2000 2001 2002 Pesticide trace index/(PTU/kg) 2000 2001 2002
A% B thiosultap-disodium 924 1218 773 0.161 0.149 0.196 0.124
=B triazophos 752 518 422 25.257 18.993 13.083 10.658
/RS dimethoate 195 191 183 3.869 0.754 0.739 0.708
FH %1% methamidophos 216 206 178 13.132 2.837 2.705 23374
HeAth Other 261 417 520 1.937 0.506 0.808 1.007
#vh Sum 2348 2550 2076 — 23.239 17.531 14.836
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