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Pesticide ecotoxicology: concepts and methodology

LI Shaonan ”

(Institute of Pesticide and Environmental Toxicology, Zhejiang University, Hangzhou 310029, China)

Abstract: The discipline of pesticide ecotoxicology stretches across toxicology, pesticide science, and
ecology. The pesticide ecotoxicology and the pesticide environmental toxicology were compared from
four aspects, i. e. ‘organisms in concern’ , ‘levels in concern’ , ‘discipline affiliation’ and ‘ practical
employments’ . Methodology of the discipline was outlined from a few aspects, such as *test spans’ ,
‘dosages selected’,  controllability >, * exposure estimations’, °research phases’, etc. The
outstanding feature of the discipline is that it pays more attention to non-target organisms apart from the
human being and favors to study them from ecological point of view. The hazard estimation
experiments can be classified as ‘acute’ , ‘subchronic’ and °chronic’, based on the test spans, and
they can be divided into ‘indoor’, ‘semi-field’ and ‘field’ , according to the controllability of the

experiments. From economical and temporal point of view, the experiments should start from acute
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and/or indoor, and followed, if necessary, by chronic and/or field. To avoid ° false negative’ results,

one must ensure that the organisms be exposed in severe stress in indoor experiments compared with

those being exposed in field experiments. Considering the diversity and complexity of agricultural

ecosystems, ecotoxicologists should consciously accord the items and the methodologies of their

researches to the requirements of risk assessment. Only then the ecological senses of them could be

properly revealed. Along with deepen in understanding of the interaction between pesticides and

ecosystems, the discipline of pesticide ecotoxicology would progress in both theory and practice and

this would in turn promote ecological risk assessment of pesticides.
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T ARG R B2 AR Z R AT
FOBIFFEAR BN RGP R — DL R
W, WX RGN, TS REM LR
PERIA 2 AR 2 4 A T A IV 2 0 90 U T 2
TR A 2 S TR A 5 B A i KU A 2 ) 7
RETR R R, IR gt e 28 A 35 55 B Y B 50
WA FIBIESE 51k S AR 245 4 A U Al 1A 2R Z Al IR 2%
AR M EARAF AHE S 2 KA B AR SR C R, i
20 4R ARZY AR SR ISAAR B T B A A
JO7 L, 4 24 A 25 KU R R A AE A BT R SR8 3
XA # AR A AR OC Sk aE Y, e
I, B AU B A 25T B S T o
BT IHEAT B, UITR A TXE 2 Bk B AR
g

1 RAESSEFHREMNINE

“H: A FE 2 (ecotoxicology ) ” — Tl e S FH L
E 7 P2 K René Truhaut #2& 1 i, Truhaut 240 245
ASTEIAIT T BY5E SCh - TR — 03 3, T
HHFIE AR BRI (N T A ) 15 G W5t T1F
FAES RGBT Y (L4 N2 AEY R
H AR A I 7 B Truhaut 25 H % 5E X
ZJa AWAEERE T AL, BARR 20
Connell %5'*' Chapman ' | Ffli4g17 F4am™ &
Tarazona % &, T4 A M LT R, XL
FHAE N AW T AN MR, X — R
JE FS2m T AT AR 24 AE 25 3 A2 DY TR RN A S
S . IR Truhaut B9 S, AT LUACH , R4S
B AR IR 24 B HA B S ol A
B RGBS 53 AR R AE Y i — 1 1278

AR AR RS R, ok 8 5 % A
SR ARARL, R RTSR FH 2 N A58 25 SR A (3R
BONETT 5, W0 200 B A0 — 35 i X 1], — 1> B I A )
T, AR RGN R Z B R 25 aa | Bl aa [

TR S K, REA T A AT REIKAD  (HX e N
KPP AR A, LSS RG P K
FAZBE X R BAR AR HIZ AR B b4 2
APIFR R Z T TR S AR B 22 8] SR A
P O RE RS, D s AR s R R SR
TET A9 96 000, A2 B AR 2 B B M ik

VEMR IR SC RN E VIR 2 2B R 253005
TEH AR A AT B e S AP, HIX
B EBARBUAE 1) REX AR, X T AR AL
Wy A2 PRI RE B E N SRR AR 2 R T
A T AU HA) o 5 76 A0 7 1, 2
TR O TE 1 K/ RIE R G K R, T
PRI I R G TEARA R AT B o0 IR A K
NISREAE S P, 2) KER AR, T2
F AR A ST ORI AR 2 BV R R AL
IO, BISGTEAO A 25 2R GE 1 22 BEPE A S8 BE AR 75 I
SR AR 24 8 P 10 8 5 AR 2 R s R P AT
H R TEAR YT PR B AR LT 2 T A 16 3 2000
3)FERHHBANE] A 25 BT 75 B AR It b U
TR BRo i —> 00 32, A 245 2 25 75 B2 AR AR TR
PIET AT, 4) BERM NS TR, A2 4
AT L AT 5T IR 32 N T A 28 A 2 XU
Al s AR M, A 25 BRI 7 PR A IS R 2R T
RGN AL

X T BR AL M AR RLAR A 90 09 5 LA R 348
MAEBZITEHATONIE , AR 25 A AT B2 DO
RIS M i W AR, FE BRI A2y
HEZSTEB A AT I 2 DL 201 ) A X 4
SR FEA 24 )75 T RO, T A 25 PR 75 B2 5 I
MoK FAT I S50 ik (AR TE
g AR A RE S G N AL A T 2 A A, A AT
JIR SR TE A9 B 2 2 A A HE A R B R —— N TR
YRS PR AR ST AN o1y I A AT
HEITHFAREALY A 13X 88 J2 1 19 75 3 AN AS B i



No.4 D AR SR M BT YR 377

SEARHE— D TR X LU RE AR S B R R AR A AT
PRI Z [] i O

2 RHGESHTEFMANAEEER

VBTt BLIE 20 SN aTT) RN AN Y e e i g
A5 S R BBt A% S, T g R A
AT 8 i IR b it F22 A 2 XU BPA 1) T 3K . DA
K AN A B XoF A 2 A 25 3 B 2R AR 9 04 vk 2 2
EIIIJE/ ST
2.1 REHE

PRI, A 25 28 00 VAR U8R T 4o ¢ A
PE? CWRPE (SRR AR ) T g pET 3 Fh R
L
2.1.1 AEHFERE SR H TR AP
Wi AR JE R PR ROV, SRR St
JETE— KM 250y R BRI Y, 36 IR AR B
(EPA) [l 528 Zobk 11 Rt 7 1 e 2 e vk
filida B HE TR A, MR AES K RA
41( OECD) Ky % M 2 P 25 1k g7 1) 3 [ PR AT
“Al2FAe 25 BREE 28 A PE A 0 o ) T A g < R
AR e (e ) 2 2 A B e e S R) R 1 b, 3
J& T AR LA 2R

AR R A2 A W AE 2k Y B IS SR
BRAKD ) g R, RIS ILE BN, k2
Xof B2 AR A 0 118 15 T B o R 3 ) S 52 T T A 1
5o, 8 HH X — B, R 24 ) 1 A5 DU AN i O 5
) SIE 2 17T 3G 54

f£ OECD /i A 1 “ £ 258 20 (96 h) i PE ik
g 100 <R3 AP (48 h) BRI L0 o iE] A
(14 d) B P B 2(5 d) A R IR
By 2 CEE (72 h) KM P AR,
AR Wy i 270 1) ) 55 348 D AR I R
TR & R 2R, 2 Bk e
F 2R WG | 2 B R 7R 3 2 56 A2 i A
e 25700 st IR JE GRS A 1 8150, ozt
li] B L 7 3234 WA A A D A AR/ N —3 43

¥ OECD*“ 32 (72 h) 2B KAWL 2 5 ke

(8 AR AR i 5 O R 28 A IR A, i i
HASET R A IR A A

2.1.2 TEAEFHERE FAaMIREEERS
18 s E R AR 2 7 T HEAT Y 2 (Y Dy A B
KT AR, i OECD fy“ 2k KM (14 d) &
PEIRE 24 EPA il < i 45 S 18 1 (28 d) FEEIR
B VA BARBET TSRS B A IR L HA

K RESE MRS 28 TEZW
KIE,

2.1.3 EMHsHERAR EBEREENERAYK
R TR AL 2% i b B 32 1 3 35 I iR S Y, HE
I 336 5 5 A2 A ) A T s R R sk () 3
AR, 41 EPA Fil OECD (9 25 (21 d) BAE Rk
I 2% OECD By« FE I it B d ik g 7 25>
8 XS T 2R T B SR T R 8 M g B ) B
TREZ IR A ESERTE bR, DL
R IR P BTG SRR AR T

P 2 0 25 SR 5 AR 2R IR v 8 B TR
A L HC, TT LAAS 1A 25 %60 I35 A6 0 1 Stk U
(acute risk) ; AH N b B 200k 5ICRE PR A 3K 5 45
HRAGERE DKM DUR A L, vl 1R Ak 24
Xof A58 A 49 4 4K 391 XURG: ( chronic risk ) P07
2.2 FIERE

A 25 A O VAL e 1 R (SO ) I
Jr A 2 B, B AN R 2 I SRR DU RR
AT ATRRZ O R R S5 B T RREC %0
R .

IV R B 0 & (R ) J2 A
FTHEFEWHER, RHZT R RRE, L EH B
AT 7 R -0 R, FEAR R T ST ) O R R AT
x% S NAH (ED, ) B¢ x% 380 B (EC, ) , 3 il ik
AL PR 2 (R s A B2 5 )RR 2 2 (R ) 25 5 B
G3HT , SR A5 521 4 e s O R e/ e (A 80
(NOED/LOED) B # = Jo A H e ./ S5 A 0007 vk s
(NOEC/LOEC) , # fii i 5 3 18 W 1Y F5e K Fu v 511 4
( maximal allowable toxicant dosage , MATD ) ¥, fiz K
SOV (maximal allowable toxicant concentration,
MATC) .

T 24 AR R FUR) ik i, L
BN RN 7R SRS HE (EDs, ) SRR
MR (ECy,) i By, Fr LA % i+ &3 5 4,
B PR i T AR AR Ab R A 1 A2 1A 23 AT A 5
B, BETAN A (EIEXT A RS Ek
BEEULTEEZ/VOAEE  FE IR H
(IR A5k B R 25 S (5] 41, TR oA 3 263 565 v
B — 0 s 2H R BE 1 5 5 X B Lo BT At s
A MR 2 W) s M B, AR R DL OR B
MATD 5, MATC 2y H %, ) % 55 & 20 (£ 4% % 18
2H) IR At i B A i HE R R #
—ERIE, DA e 25 5 B R A R 2

R 2O 1 7 T i g st B 5 2 AR 24 1



378 w2z %

Vol. 16

P E) 370 AR B (B0 AR MR B ) AR SRy 5 B R Y K
P RFEORN R R e 2 SR W
TEHEATIR R A 2 RS D PR R A (R
TR B2 ) VA 77 i e B Ak 4l , A BRIE b i, e
EP NN BURTYING 87 v 2] ke b A e /1§ -]
Pt BA R BRAE - 5 5, A 24 ] T AR B 0 25 SR A
B — e iR 28 HAK, BRIV B 151 B RS L
SR A 245 1 TR) T AR i JHG il s bt pr) At A2 i —
PRSI 2 AT . — HLARIRZ B0 5 %k
HRZH 22 S AN I A, AATTH T DA AE T 32 1R 245 76 B 1
FRE R AT RE AR BUSE MR, AT DL DA XU DA B9 £ B
WA i g 5 RO AR B S m A AN,
AHSL, 4 38 2o 32 00 D 55 326 00 45 19 A F R & (EC,
NOEC/LOEC 45 ) 5 % i %I AH X IR, AN {H RE 2
BT A DA 245 70— I 25715 s i XU /0N, T L g
285 LB X RS P B ) 2 ) 434
2.3 RIGRYArEME

Fiz BRG] 42 M, A 24 4 880N PE AR IR R R
Bl ooy a N A E AT E IR 3 AR
2.3.1 ERRE FE NI EORTE A ERE B3
BEA T HE AT, 10 OECD k27 & ik vfi 00 )
Wit SRS 45 R R B A AT R —
T B A s e 2R & I R b R DR AR
TRAE R 60% LA F, o 17 2 X — 450, A7 I it 22
Ji 014 S A A, L 2 T BB AR K SR
TR A 4 AR K K, “ OECD
A2 i DR DU B0 8 55 K B I 45 T T e KA
K [1940% ~60% Z 1] KR, 3 [E EPA
“ A 2SS E ] OPPTS 850. 51007 X F- - 55
IKAEIIHLE N 10 kPa 22471,

IR EEAR AL A2 AN AR % A a0 1Y) — I B A 2
Ko RIRT-HEh THALER & 5, RBUR 25 78 Horp
(A 2P (availability ) A Ta], PR A AT 68 52 i i 46
SERMHEINE NI, BRI Pk oh | IR A DL A
NIEFIRLE , HATRZ AN T A2

= AR v i ] B 32 X0 ol SR B
BT A/ sS4 S ME, MR S 15 R B A
BORMAEAT ). FREIAT A2 AR 2 BT & VAN
UG o W) 3 37 BE 1 Cyprinus carpio F13E 5
Brachydonio rerio £ a2 2L s AR RY
v, SR TETR 2 M 4 A o0 A, O BB & T
2%, DA I T T MR8y Al R R 5 [ 5% ) . .
fti Oncorhynchus mykiss F1 K BH . Lepomis cyanellus
SE4— 2 B e — P/ NRLI PG LR HAE TR

FEIBE NI B AR A5 , BEARAS LT & 5 f A 2
Wil HiZ fa s N A 5, & T 08, BRI [ B
AT E A2 R DL RRE R DR 5 1 32 i Fh
Y EI DI Xenopus laevis | 7% T % W8] Eisenia
foetida 55, M, FEFRE /04 H AABZE LM
EA TR R " (i it fikfh G0 ) HIR D8
VEAERE M0 (9 32 A ol | 5 DR D2y T 2 £
e B SRR METS % N R 5

AR E RIS B X S DL R R £ (H A )
Hb o TERIIAL 27 ft %t - SRR Wi e A RN AU Ak 52
M (9 s v AR A B R & T 2R,
PR L BRI AR A T I T/ R B i i
FAL A I8 AT 3 I 3R A4 L 22 25 ( ASTMY) 2 A 1
“HRUEAL K A2 105 HF ( standard aquatic microcosm
SAM) i 5" 1T

5 NI T RE SR A9 45 245 T XA Rl ke b 2352
RS PR R 52, LS A R0, BRI £
B AR g 25 7 R dE <t R R
W7 PR o SR A (H KUK PEAR Y £ FE
18, A e S WS T AR g i I S5 R e
A PR R Ao s A 42, DRI R A S R D, 4]
PER 2R 257 SRR 1 AP, B DLPEAS H ARV ik 8
My, A AR AR A Y, o] Y 45 25 07 U
COKBET ARG I g5 7 A (BT 25 i 4b 3
TR B e e R ) A I T W 5 )
SRR Ry KU IPAN P2 A I B A 15 2., SR L Ath 45
24577 3 P 45 14 0 it 25 B AR AT R A PE A 45 e
P 2%
2.3.2 HWEAEEELRE DL PR, R
Py 2 N0 0 25 SRR A I A 245 5% A K ] IX s
LR SR, HAE R AT SRR Z B B B, X &
BRI . 1) BEAMIREE S5, IR R OB R AR
M RCRN 2= AR b, LA S AR 245 BT A1 BRI B 25 AR
TR E NS TRMEERBL, 2) RAWEZ
RN, el | R RETE BRI E AR  TEE NS
PERIRMERE RN &, 3) EE AR R , AR ME
LI 2] 4% 2 5 R MIIREE GO . 25T % IS 7E Tl
W 245 A5 28000 T Y SR B | A7 AE S AUt T[]
IR T AMTE N (BOE BN R 257 5 RS
AU B e 2t . TR 1 JE S R 1 H R A
25 25 RS DA v Y B AR

LT AT a5 VR A 32 AR A
1) Ry (Z88) SRR AR [ R0 55 80 . 2) &
LN (AN ) K257 S ARSI . 3) A2y



No. 4 A0 ARE A BT AR 379

C BUSH. THBK
Physicochemical parameters and parameters on
environmental behavior

ENRR
Laboratory tests

l

HEFE Hazard dosages

FEFEBA Models
—|

H [a]aR 56
Field tests

/KT Exposures

L* SRAAE (REVO

Pre-registration assessment (low tier)

AR Field tests mummpy

BLETE (RETO
Pre-registration assessment (high tier)

MR Field tests  mummmpy

BidJa VM Post-registration assessment

B 1 HEENREE R &SR TG & et F4E A

Fig. 1

(R B0 DAL SR pE s

FH 1] 12406 2 AR RE A 45 by L ST Ml s g 245 119 A 285
DA, {ELE 5 A AE A6 2 B Bt e el A | T AR
I SR E I 22 5 b, ST, AT —
RYVAY T rh R PR AR R 40, B2 ) g
ARG, WG 2 [ A /N 2 H RS 2 40 ] i
— WA 43 Ry < BT (microcosms ) 7 H T
(mesocosms) "} “ K F i ( macrocosms ) ", H 3 [A]
PR TE—E P IR A S R GG A )
BE, MARVF AT R G AT — 2 B 4
2T RCFE TP AR BRI R 43, BT
SEEN T E IS, MK AEAE ), Heimbach ' A
KT 0.1 m’ 1, HBERAE B ;0.1 ~1 m’
(i, AT BEAE KRG 51 ~ 15 m® 1, AT AR B35 4 5
1A AR FRVE 8 19, Dz R BR F 15 m* 19
KAEABZRG, NAEYEHE T, bk HE
FRGE AR 53 Ry K (lentic) ” 1 Y K (Totic) ”
MR, Hid oK R 4801 LLRLIX 53 8 DL YRS A )
hEERE R ORI YR B LA A R OK R
40" FLATE IR ) o 22 e R IR W Al o L A
B TRKRGE” , T 2 FEFs iy &, K &R
4 A AR SR A L E U R N HE K I8 IR A ) 2 IR
TG Y DI, O AR B R 25 A R E R R K

Position and function of field tests in pesticide ecological risk assessment
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Table 1 Basic drift values used for pesticide exposure assessment'**’
3 EH K Spray drift®/ %
e R FFAEY) Tall growing crops”

K
Field crops

Distance from

% Grape vine

HAl A Other fruit trees

field edge/m AT Early stage

Ji 1] Late stage

AT Barly stage JE W] Late stage

1 1.39

2 0.58

3 0.41 4.99
5 0.24 2.88
10 0.11 0.91
20 0. 04 0.24
30 0.02 0.11

2.39 18.16 9.18
0.75 12.02 4.92
0.21 5.74 1. 84
0. 06 1.90 0.51
0. 03 0.89 0.22

T IR R R AR R R A3 o AR 25 A B At (AL . kg/hm® ) B ET 433, RS R S AR 25 1 25 X AN FEL R — o sl UL AR (D,

Note:* Spray drift is the percentage drifted against rate (unit: kg/hm?) applied by spray. It can be used to calculate deposition (D ,kg/hm?)

of pesticide at a point outside application area. The formula is; D = application rate x spray drift at a point outside application area. °The pesticide

was applied by air blast sprayer.
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Table 2 Some physic-chemical properties and parameters on environmental behaviors

employed in pesticide exposure estimations

118 PR BT I EEAT N FEE Environmental behaviors
Chemosphere Physic-chemical property #31%: Mobility [ fi# P Degradability
R RS/ A IR B VA P R SR AT AR IR ) H Rk JOARPE FEARIE (4 RS
13 Soil — Absorption/desorption, leaching ( thin-layer and Photolysis, degradability
column chromatography ) , volatility (aerobiotic, anaerobic)
. e AR e g 1 (4 R4
KV IR K bk . » ) »
# &M Volatility Photolysis, degradability
Water/sediment Solubility, hydrolysis
(aerobiotic, anaerobic)
KA Air #&S K Vapor pressure — YefftE Photolysis
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