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Abstract; Intensive application of pesticides could result in eco-toxicities on non-target organisms, and ecological
risk management of pesticides is a key measure to prevent adverse ecosystem consequences. This study herein
mainly focused on reviewing ecological risk assessment of pesticide on terrestrial organisms with respect to model
test species, models, methodologies and end-points used in different countries. In addition, the authors analyzed the
limitations in presenting registration protocols of eco-toxicity tests and risk assessment for pesticides regarding to
terrestrial organisms, and put forward prospective solution.
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Fig. 1 Conceptual model for hazard and risk assessment for the terrestrial ecosystems

Note:The chemical reaches the initial exposure area (grey parts) and is distributed in the environment, which gets into the ecological receptor finally.
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Table 1 Data requirements in pesticide registration for representative outdoor use patterns
in European Union (EU), America (USA) and Japan
S FVE/TESIN @] B HA
Taxon Data requirements EU USA Japan
Atk Aavks iR
2k : PEZ: L5 R R R
Acute:acute oral study
.Y HHH . Fohe e
. Ji JEl:s H u\ﬁﬂfn_ CR R CR
First tier ~ Short term: 5 day diet study
K BHEY - CR R NR
RS Long term: study on reproduction
Bird Y DR s Ak 3G el ) 1 3 /35 o7 P 52 6 R NR NR
Avoidance/adaptation tests of bait, granule or treated seeds
2y o S
RO CR NR NR
High tier  Enclosure/cage test
HHESHY Wy 5,3, HH (] S 50
CR CR NR
Vertebrate Wild birds: field test
Atk Aavs iR
2k : P25 T F 5 R R NR
% Acute:acute oral study
First tier & fig . SR (BUEUH 1B 5E) R R NR
Long term: study on reproduction or teratogenicity
=] Zh 4 u‘n’f‘/.f_\,\‘A Z%
iEiR=IEY] ?TE ERZIEY/ SN R NR CR NR
Mammal Wild mammals: acute study
Y % SLIG
[ Ai FELR /08 1 S CR NR NR
High tier ~ Enclosure/cagetest
7 A T 2L S . ] SER
Eftt LE Rk AR R CR NR
Field test
S A 25
o, P : exzym| ol R NR
Acute:acute oral study
R
—# Sk STERRR TS R R
First tier ~ Acute:acute contact study
W &)y A ] 5%
i #JJ%’E@?%EJT?L R NR NR
i Young bee breeding research
Honeybee b 53
SRR S CR CR NR
Residue test
= [l 4 SIS
R RO CR NR NR
High tier ~ Enclosure/tunnel test
JH S Eﬂ [f1) S 5 CR CR CR
Invertebrate Field test
.y SIS S IR SY
‘ Ji B s ZE TS R NR R
First tier ~ GLP study
HoAb S e sh PRI S wE LA BR B BT R NR NR
Other arthropod B Extended/residue study
High tier EESR
H:”m*% CR NR CR
Field test
— Stk AR AW
. ,A% Atk ArEL O NR NR R
% First tier ~ Acute:acute oral study
Silkworm Yy s 57 g s
=R B BR S8 NR NR CR

High tier

Residue test
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ZiR1
S /E/TE-BN ] B HA&
Taxon Data requirements EU USA Japan
Ak AT
Ak Sk R NR NR
- Acute: acute study
First tier 5 . -
g A 18, 5% 2N
5] f i .%ﬁﬁﬁﬂn . CR NR NR
Earthworm Chronic: study on reproduction
(= i) 52
A RS CR NR NR
High tier  Field test
LY A —% R BT R R R
Organism in soil PRis: ) First tier ~ Study on nitrification and mineralization of soil
Non-target
=N FIESK
microorganism [ FH TR 51256 CR NR NR
in soil High tier  Field test
- .y Y it B RIS
Hofh - . VA% @E$/$$ﬁ.%5ﬁfﬂnv . CR NR NR
JEHAR A 4 First tier ~ Springtails/gamasid mites: study on reproduction
Other not-target 2y B 4SS
organism in soil -'_J & RS CR NR NR
High tier ~ Garbage bag test
4 Bt BE R 0 AR A REVE , 1) R TR IR IY)
—%
First i Screening data (e.g., study on plant toxicity, emergence / R R NR
) AHCER R frst tler vegetative activity)
Plant Non-target plant
=Y [T o] 236
[E (i) S92 45 CR CR NR

High tier  Field test

TR, 75 2 CR, LB 28 NR, AT 2+ S 4 O sl S MR it 7

Note:R, Required; CR, Conditionally required; NR, Non-required; ¥ Acute oral or contact study.
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Table 2 Data requirements and parameters for toxicity, exposure and risk assessment

for the pesticide registration in EU (Tier-1)

o N ) 5 5 TER/HQ i1 fih % 8
e Bn 2R 238 RGBS W5 :
. . . Trigger value
Taxon Data requirements Endpoint Exposure parameters  Risk parameters
of TER/HQ
Ak AL AR
LDy, = 10
Acute:acute oral study
5% B0 .5 HARETFSE
] ] LCy, DDD TER = 10
Bird Short term: 5 day diet study
KM BFHOES
) NOEC =5
Long term: study on reproduction
Ak aanuR
- LD,, =10
- Acute:acute oral study
WL o o
K FEHIATIE (R PERTE) DDD TER
Mammal
Long term: study on reproduction/terat- NOEL =5
ogenicity
. i
P 2 PR 2 T S A S o
LDy, Application HQ <50
Acute: acute oral or contact study .
3 concentration
Honeybee it &
B A TR T o
NOEC Application TER =1
Young bee breeding research .
concentration
Fb 15 1B sh 4 B s TS R
LRy, HQ <2
Other arthropod GLP study Exposure rate
Ak 2R 13 PEC
LCso . TER = 10
o ] Acute: acute study PEC in soil
Silkworm 18 2 BEFH WS 15 PEC
_ , NOEC o TER =5
Chronic: study on reproduction PEC in soil
TIARSARRUEY IR IR LR - PEC
Non-target Study on nitrification and mineralization NOEC ) TER =1
. Lo . . PEC in soil
microorganism in soil  of soil
HoAl SRR D) , .
Bk /0 . BB T 5% Springtails/gam- +3 PEC
Other not-target o ) NOEC L TER =5
o ) asid mites: study on reproduction PEC in soil
organism in soil
. ik Kt , WA R it
AERbR A , o
Screening data (e.g.,study on plant tox- NOEC Application TER =1
Non-target plant . .
icity) concentration

TE: LDy, BRI  LC , BB L LR , 2 BGEIER ;NOEC, Ik K TER MV i ;NOEL , JeE Fi ) &t ; DDD, 4 H Ak & | 4k ; TER, 41 2%
% HQ, f& 5 e ; 8¢ PEC, 3 (BTN A vk 1
Note:LDy,, median lethal dose; LCy,, median lethal concentration; LRs,, median lethal rate; NOEC, no observed effective concentration; NOEL, no ob-

served effective level; DDD, daily dietary dose; TER, toxic exposure rate; HQ, hazard quotient; PEC in soil, predicted environmental concentration in soil.

Wi A7 2 P8 2 ()R TR B2 B M, o e i DA KU G, A, Sk o/ o B e
PEAT SR LR SV E AR SR R B, ROWITPAG AT RI(IGR) I, A7 2 0 7 Al A SR U6 VA 0 2
MR LDg(n g/ ), Z s R IR 200 g s i KU J2 0 2/, 25 HQ =50 I, 7 %
FfeEREHQ, i & (g-ha' YLDy,)., 4 HQ<50 i By /2 R i SL g Xt 4 e Ph A7 FA , 4ok v8 51
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A=A Y A SE G
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FRAE A 25 A AS[R) 26 70 | nT 6 T 23 ok v Oy 2 e
(Apis mellifera VIRBUZPE R S5 . AR PEA%
fd FH A5 M 2% 5 2 LD, (ng/% 18), 1524 LDy, < 11
g/ W DU BT g 2 U 1) 7 P S 6 i 1]
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Table 3 Data requirements and parameters for toxicity, exposure and risk assessment

for the pesticide registration in US (Tier-1)

Taxon Data requirements Endpoint Exposure parameters Risk parameters Degree of concern
A 2R DR D FET R H Y EEC FETRER RQ 0.5
Acute:acute oral study » EEC based on the dose ~ RQ based on the dose 0.1% )
IS .5 HIRERFI LC FETIRER EEC FETIRER RQ 0.5
Bird Short term: 5 day diet study » EEC based on the diet RQ based on the diet 0.1% )
K BT NOEC FETIRER) EEC ETHRER RQ |
Long term: study on reproduction EEC based on the diet RQ based on the diet
Ak AL DR D FET R B EEC FETRER RQ 0.5
Acute:acute oral study 50 EEC based on the dose =~ RQ based on the dose 0.1% )
HEL 3 . . ST IR EEC HEFHEH RQ
K SRS B LB 5 A A
Mammal ST 1) EEC AT AR RQ
Long term: study on reproduc- NOEC/NOEL 1
) - EEC based on the RQ based on the
tion or teratogenicity . .
diet or dose diet or dose
s SRR AT 5 D < llpg ai/#E ¥
Honeybee Acute contact study 50 < 11pg a.i./bee
MR S FHER B 3 9 EEC 25% (A R
W 22 Al 2 A < AN 532 ]
JES kA Germination rate study : ity o AR
NOEC Application rate or 3 Adverse effect
Non-target plant )35 J1WF5%

Plant viability study

times of EEC

<25%

U EEC, PRBE R B8 % s RQ, KUK s i, UK Y

Note:EEC, Environmental Exposure Concentration; RQ, Risk Quotient; a.i.,

active ingredient.
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