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Abstract ; Copper hydroxide, a fungicide that kills spore cells by copper ion, has promising control effect on citrus
canker. In this study, according to Test Guidelines on Environmental Safety Assessment for Chemical Pesticides and
Guidance on Environmental Risk Assessment for Pesticide Registration, the acute toxicity and environmental risk
were assessed using six types of model terrestrial organisms, including Japanese quail (Coturnix japonica), honey-

bee (Apis mellifera L.), silkworm (Bombyx mori), Trichogrammatid ( Trichogramma dendrolimi), seven-spotted la-
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dybug (Coccinella septempunctata) and earthworm (FEisenia foetida). The acute oral median lethal dose (7 d-LDy,)
was 2259 mg a.i.- (kg body weight)™ for quail; the acute oral 48 h-LD,, for honeybees was 6.19 pg a.i.-bee™.
The copper hydroxide risk was also evaluated under drifting scenes using silkworms and mulberry trees. The ob-
tained risk quotient (RQ;) was 3.083 in the outermost row of the mulberry plantation, which is an unacceptable risk
because RQ,, was greater than 1. The risk to the parasitic natural enemy Trichogramma (hazard quotient (HQ, )=
9.702>5) in the field was not acceptable. The acute and chronic RQ values for earthworms were 799.8 and 2 666,
respectively, leading to an unacceptable risk due to RQ>1. It is preliminarily believed that 77% copper hydroxide
dispersible granule was medially toxic in acute oral toxicity test on bees and toxicity test on birds. However, three
unacceptable environmental risks are found in the environmental risk assessment. Overall, the methods of evalua-
ting environmental risks on pesticides cannot rely on the toxicity classification by using only one certain type of
model organism, which is not comprehensive. Based on the recent advancements, it is necessary to update assess-

ment methods and establish risk assessment models. Therefore, more comprehensive research on pesticides is nee-

ded to improve the safety of pesticide usage.

Keywords: copper hydroxide; terrestrial organisms; acute toxicity; environmental risk assessment
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1 ##57% (Materials and methods)

1.1 M
11,1 fhkdfezy

77% E AL K A3 HORER B L 2R 2 A= B R
A RRA AL

1.1.2 Ay

RE AW H A6 2 (Coturnix japonica), F K
T RIE TR R A Z A Y 5 A S %
5~7 d,YIFEFT-H<S% A RREFFEZ Y F R
AL, ok [ [F— R, HLIR— KBk, 1m i
LA 78 5L I T B GRDRHA B 28 ) AR Y B R
102 SR BCE AR . BRI AR T (Apis mel-
lifera L) AERA Y, A ) R AL 9% = R bl 5%
Y T R Sk A TR]— o B BRAT T AR IR AR [ |
TR Bl — 3%, I8 57 R MR DA < H Ry
PR K A2 (Bombyx mori L.), IR 1@ & AP 4 A
PR vl AR | ARG R R[] 1R /N 1) — 08 i A oy
R A WA RL, DL B B R IR 9 ( Trichogramma
dendrolimi) Bt AE W), I DF R B ) AR 4 B AUp
FEITERAE RIS, NIKAF (-4 °C) B 5 i
i A AE KRR R O | AR TR B ALY 0.2
mL ZFFAKHEER B 1/8 sKEP R, B HE 0 AR
HQ25+2) C AHXHREER 50% ~ 80% MY 1 5% = (&
WG IR PG5 . PR FR IR, 75 22 A
APHEIE DL, S BRI R L T bR 8 I iR
LR 48 h NP s % o 1 2% ik 05l ( Eisenia
foetida) , W F KRBT 55 37 Wi | 5 0 A RN ), Pk
Ot B0 FE R4 1 AR R AE 400 ~ 500 mg 2 [H] )
f BRE AT M | FH Tl I A S AE R 20 C AT
wESEYINFR, Ph-& B B (Coccinella septempunctata)
FAEIRAE Y IR R B G T R et R
FHWEAE 3 ~4 d (1 —iid 4l

1.2 R HHE
1.2.1 ZHidE

K 99.9% SR RARUE M AE R 2 Lo Btk 74 i
221 BT 5% A | ORI A o R A
A SR 99% S W RAE R 2 W) BT R AT e ] 5
BRI AR I [ A A (b2 AR 2 B
5522 4 VA 3 56 E ) (GB/T 31270—2014)° 71 Fi1
(A2 AR 25 RGO ) S e A 2 1 i 0 v U ) (N Y/

T 3088—2017)" 47,
1.2.2 S

ZRAVAVES & 412! (Organisation for Eco-
nomic Co-operation and Development, OECD )iz % 7
DUPFRFR ] A A1 1 (A 2 A 24 34 58 22 4 TF M il 6 1
WY, 56 DA 10 114 e v e 8 I R AP VA B, A2 B R
PRZE) 4 ~ 5 AL 38 2 S 50K e 5 A7 T
AR B &, AR PSE e 4 2R, IRt
U H 120.6,144.7 (173.6.,208.3 ,250.0,300.0 Al
360.0 mg a.i.-(kg bw)™" 7 AFIEA, FRE R H
B0 R e AR TR 0 R 1.0 mL- (100 g
bw) ™ T2 25 IR K B A i 0 24 Y A
PR — P2 T RE RS 29 IR P B AT 45 31 R et
LIPS P RRAE , BAb P 1 IS AL
H 10 HAas5s  MEREA-F R R 7 d,
1.2.3  #0E 2kEih 2 R i 50

LRIk 122 MRPEEE R 1 E 1000 pg a.
L A 2550 FHZE IR K i, TR S FI VIR
AR FREH (B H 8 e 1.0 L iR B0k
0.1% i -80 7K., Ab3HA AIXS IR A1 1% 3 K
HE A ER 10 Rl RKEsEs A =MImmN,
FHEP A E A N, K 2 5 R, FH F S A% W A0 0
S 1.000x10° mg ai.- L HHAZ5W 1.0 pL T%
Wb 5 A AL, 1 B B BT R e AR IR,
50% (m/ V) FEREZK gL
1.2.4 #2200 w0

S T kR 122 M R45 R I 1.66 .2.82
479 8.14 138 M235 pgai.-&" &K AR
e AT 10 Halm i, K255 50% 1
AR DMARFRLE 1 2 1RSSR AERMERS 2 mL 2.0
EYHHIIA 200 wL 74 AN Ak BE AL (1 50% e
T () V) X R 25 I FE R A T I, —
HZGRHFESE W B de iUt 5 A &y )
RERE K SEAT I MR O R &), X T SRk i e 24
A R B, NS B W IHAETR D SULT
WA THAEN , i 2K E 6 h, FEXHE W 0 1 #E B2 ok
AT (RPN T A B iR A T )
1.2.5  Za o rEmteals

SR kA 1.2.2 M5 R, % & 416 553,
735.978 .1.30x10° .1.73x10° F1230%10° mg a.i.-L™
X7 NURBEAL, 25 7 R 28 IR K B, s L0 IR
4, ALFALFN AR 3 RER A EE 20 3k
Ay, TEREFRNLPR IR 8 e Ay | FHAS [A) v B 9 245 T
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TS Iy ik | 1.2.2, M 4 45 5%, e 2.772 %
107" 5544x107* [1.109%107° 2.218x107* Fll 4.435x%
107 mg ai-em™iX 5 MREEH, EFRILE TINA 1
mL 293, W 25 R AE T8 TE 8 Hh 78 00 VR W B T 1 24
JEEAE SR e P R IR e A 25 8 AT 1 h s
AT, IR RIZ 5 10% W 28 /K f] i |
JEHBAEAE O N TR R R
1.2.7 AR AM R ERE

TSI vk 122 ARPELE R 08 4851 g ali.
~hm ™ PR, FEAR TR A o AR ) R 25 T 1
mL , SR I ALK 25 A E 6 48 vh 32 iR e T IE
RS SR JE A i B &y e s S A2
(=L LT e SR RAIL R e NN G B D (TE S
B LU BRI M5 2 B TE B AR B, e M
AT FR A A0 T B g, DA IR S0 78 40
fib 2R %k REZH ) B B 5 b B A [R] O 5 Ak
FREH [FIH#EAT 48BN P Ok, PRI B BE 8 F
J€AT I FE IR A AR, AR YGR R R E 1 A4
b PR T RRZH Xt B AR B 43 1 3 AN,
BAEE N 10 3k IR BUR L H
1.2.8 iyl Stk skl

TSEEe R 1.2.2 iS4 R, S Itk dk 2y
IR VPR v ) v e 24 0] i i) 2 M R
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%45 2000 mL AR 1 500 ¢ AT 3 finAsE
SEZRIR KR Y 1 EoK R, 5 T BT Y 30%
~35% , APt 5 EHER A5, 1581 100.0
mg ai.(kg T 1) 1 AWREEIKCE SR E R IR BEK
I I T 3 ARASHR, S — R TR

()3 AEAE B EA ML 10 2%, 1582 X
W8 FHZPARFLI T N TR R s 9%
1.3 HEAbat

RIS SPSS 200" 48 4K (A Ab B 315 H
AR5 55 T — L ZZ T[] 7 21 BOOE ) (LD, ) BT 95%
{ERR T8 MR b RN 22 L1561 24 h 148 h AYFE
T-% LDy, 12 95% BARKR, 18 5 4 vk ki
B BB IR FE (LCy, )B4 24 h-LCy, (48 h-LCy, .
72 h-LCy, 96 h-LCy, A K I 95% B A5 MR, 1A 2R AR
1% 24 h EESEIHHE(24 h-LR,) 1 95% BH5MR, 115
PR 48 h .96 h MRT(13 d) MR AT(8 d)FY LRy, AN
95% EAF PR, TR R PERE S Y 7 d-LCy, 14 d-
LC,, F195% E15HR
1.4 PPAEE IR

ARWFGEIS BT BB 53 R S A | 2T AR 245 38
B RURS DA 5 A B 32 A B I SR AR O
SERVEE B A S TR RO A5 B R EOR AR S =
REE AR Ml o A v 5 0 0 B2 AR 5 BT ) L BN &
fn % 4 Ja) (European Food Safety Authority, EFSA) I
A 251 5 B4 /% (Pesticide Properties DataBase, PP-
DB), ARSH S T LR AR YR (fh AR 25 R 5%
LA IR EN ) (GB/T 31270—2014)" A1 {77
A2 R (BN B B2 ok 7 M 3 50 oE ) (NY/T
3088—2017) W Ty EE AT LI ARAF I . 77% AL
HR K S BRIV T 3% 1 b B R ER 5
IFFEEES T3 2 v RS EEEEE S TR 3

2 R 54517 (Results and analysis)
2.1 SRR 5 SRR FRAE
2,11 77% B A K 73 ORI 0 B2k Ak 0
BRI 25 R
DHREE R WK, 25 PO B2 A WSS B Hh g hi IR
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Table 1 Method of copper hydroxide application
o , o \ o SR o — o
R HEEY  BRAXS ek D JEZGIE MEKE  ME MRS Ak
Chemical Registration ~ Prevention  Application . I . Medication =~ Medication ~ Medication ~ Water supply
) Medication ) )
name crops object method ) period number interval volume
(preparation)
77% E AL A RS i
b eamil . N 256.7 ~308 mg-kg™'  KIEHI
AR B L= o 3R }
77% copper ) . Active ingredient The early ) 10~15d 900 L-hm™
. Citrus tree Canker Mist spray 3 times
hydroxide aqueous dosage 256.7 ~308 onset

dispersion granule

mg-kg™!
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Table 2 Physicochemical properties and environmental fate data of copper hydroxide
Data sources
5 H — . BN
R £ % 4 JR(EFSA) - AR 251 B 8ds ¥ (PPDB) .
Iterm Final data
European Food Safety Pesticide Properties
Authority (EFSA) Data Base (PPDB)
43 FJFi & /(g-mol™") Molecular mass/(g-mol™") - 97.56 97.56
W EE(20 °C)/(mg-L™") Solubility (20 °C)/(mg-L™") - 0.506 0506
M FNZESE Q0 °C)/Pa Saturated vapor pressure (20 °C)/Pa - 1.0x107° 1.0x107°
+ 0% [} 2 %(K,.) Soil adsorption coefficient (K,) - 12 000 12 000
+ R A P T (34020 °C)/d Soil degradation half-life (aerobic)(20 °C)/d 100 000 - 100 000
®3 SEUENESEEHE
Table 3  Ecotoxicity data of copper hydroxide
; WL A " ; .
AR S ok Toi:city . Bellide Bty
Toxicity endpoint type Species value P Data sources Subjects content
B A% O LDy, /(mg ai.-(kg bw)™) S iz
Acute oral LDy, of birds o . 223 PPDB Technical
North American quail .
/(mg ai.-(kg bw)™) material
5 BMELE T LDsy /(mg a.i.- (kg bw)™) g KB A Z BEAR T i B i % A 5 E TR .
Acute oral LDy, of birds o 2259 Institute of Agricultural Products Quality Safety and o
Coturnix japonica . L . ) Formulation
/(mg a.i.-(kg bw)™") Nutrition, Tianjin Academy of Agricultural Sciences
HHe SR LD (ng ai %) R e 22
Ty  bee-! Apis mellifera L 49.0 PPDB Technical
Acute oral 50 of bee /(ug a.i.-bee™) p. . material
A TEZ 1T LDy Mg ai- 7)) R FHTAMFEBEAT TR LS TERITS
Acute oral LDy, of bee - . 6.19 Institute of Agricultural Products Quality Safety and o
Apis mellifera L. . L . ; Formulation
Ang ai.-bee™) Nutrition, Tianjin Academy of Agricultural Sciences
WM 2 Ve Al LD, /(g a7 5 2 e Vs
% o LAH A >44.46 PPDB Technical
Acute contact LDy, of bee /(g a.i.-bee™) Apis mellifera L. .
material
3 LR i P EL e A b= s 2%
WM 2 VB LDy (g ad.-#71) B B KB AR B ™ i B i % 42 5B IR I T A
A Ty obee-l)  Apis mellifera L >100 Institute of Agricultural Products Quality Safety and Formulation
cute contact LD, of bee /(g a.i.-bee™)  Ap ’ Nutrition, Tianjin Academy of Agricultural Sciences "
FAr Ak LCs A(mg ai-L™) S F KT A B2 BEA ™ il JoU bk 22 4 5 B SR ST i
Acute LCy, of Bombyx mori L. T 2 080 Institute of Agricultural Products Quality Safety and "
Bombyx mori L. . e . ; Formulation
/(mg ai.-L™) Nutrition, Tianjin Academy of Agricultural Sciences
LRSI B A LR, /(g ai.-hm ™) o e Fiz
Acute LRy, of non-target Asaphes vulgaris 50 PPDB Technical
arthropod/(g a.i.-hm™?) Walker material
AT B 2 e LR (g ai-om™) o duARiREE SRRV B PR & SRS
Acute LRy, of non-target Trichogramma 1690x1073  Institute of Agricultural Products Quality Safety and Form Jllat'on
ulati
arthropod/(mg a.i.-cm™?) dendrolimi Nutrition, Tianjin Academy of Agricultural Sciences
BT RN 2 TE LRy Mg ai-bm™)  Lstmph SRRV F bR PR & SR
Acute LRy, of non-target Coccinella >485.1 Institute of Agricultural Products Quality Safety and F }ll "
ormulation
arthropod/(g a.i.-hm™?) septempunctata Nutrition, Tianjin Academy of Agricultural Sciences
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R RE
Toxicity endpoint

BEPEA R Wk
Toxicity endpoint type Species

Data sources Subjects content

value
g 2Pk LCyy /(mg ad.-kg™) JEi 2
oltme 87 TR Az
Acute LCy, of Eisenia .. . >677 PPDB Technical
Eisenia foetida .
foetidal/(mg a.i.-kg™") material
F 5] 44 Ly (g ad.-kg) P RITANF AR TR S BRI
UIN i
Acute LCy, of Eisenia . k . >100 Institute of Agricultural Products Quality Safety and 8 .
Eisenia foetida . L . ; Formulation
foetida/(mg ai.-kg™") Nutrition, Tianjin Academy of Agricultural Sciences
B3] %5l LCsy/(mg a.i.-kg™) - ezl
o . o T ) )
Reproductive LCy, of Eisenia L. . <15 PPDB Technical
Eisenia foetida .
material

foetida /(mg a.i.-kg™")

T LDy, F/RFEOUHE ; LCsy FARFEOLIREE | LRy, KR FHOUH L ; PPDB F/R A 251 BRI 18 24 2 K AN AT IRI I, 326 % XURS: A fe AN )

R .

Note: LDy, indicates median lethal dose; LCj, indicates median lethal concentration; LRy, indicates median lethal rate; PPDB indicates Pesticide Proper-

ties DataBase; when the data are different, choose the data that is most detrimental to the risk assessment.

Aub PRZF G 25 BT Sl | R | 4 K
A UESEAKRAFREAR . RS ES 2P 2 R B &
(7 d-LD,,) 4 225.9 mg a.i.- (kg bw)™',7 d-LD,,
95% B {HFR A 1833 ~292.1 mg a.i.-(kg bw)™", a4
TN Y=3.78175X-8.90196 , [0l )1 2% R* =0.934,
BRSSO TP
2.1.2 BRI KU 2 R A0 BT

AR BEAL P BT 77% AR R 7K 53 BIORE F) 1)
W25 S, , ZER AR N AR 55 | HEAT 14 S AL T A
i 2R (AR) N 2772 g ad.-hm™ | R 2%
Yol SR LB R /0 2 /N U S 24
FER A AL T, S 4 77% S A K S Biok:
FUZA 3 YO 528 M R TR0 5 5% 77 B (PED R (1)
T ST RSB A RN 4 Fos,

PED,_ . =FIR,,. ,xRUD,, xARXMAF,,x107° (1)
A 1. PED, . AT 5 25 7 & (mg a.i.- (kg bw-
d)™");FIR,,.q RGP LA A B fat SR B i) £ %

Wit (g- (g bw-d)™"); RUD,, %5 90 H 43 i 1 AR
Jith 2457 e A AR 25 5% B e (g adi.- (kg BH) " (kg
ai.-hm™)); AR S 1 AR 28 st 25 90 k(g ad. -
hm?); MAF,, & RUD,, X 2 iti2h K 1,
2.1.3  EZEEREE KU 73BT
77% S AACH K 43 BRI X 195 28 2R 56 (0 7
PEA B T3 5 b 42 K@) 53 Fim) Jo &40n; 57 &
(PNEDY™ | 11550 I S E AT AL R a3 5 s,
pNED =P @)
UF
. PNED A 1l JG 8% 1 1) 4 (mg a.i. - (kg bw -
d)™"); EnP N EEMEIR I S (mg ad.- (kg bw-d)™"); UF
HARHEER T
2.1.4  ERZEIRET XU RAE
RS R AE(E 38 L X G) T BT RS A4S
S5 R FW] 77% A AR K A3 HIORE 7% 1 2 APk K
BTz, SSRGS 6 i,

x4 BEREITFEPHN 77 %S ELEKS AT 2ETNRETE
Table 4 Risk assessment of birds: Acute predicted exposure dose of 77%

copper hydroxide aqueous dispersion granule

FIR,, .4 RUD, PED
MAF,,
g+ (g bw-d)™") A(mg a.i.-(kg food)™")/(kg a.i.-hm™2)) (mg a.i.-(kg bw-d)™)
0.87 54 15 1953

T FIR g 7R AR PR 547 (A B ek B 6 ) ) FER i, RUDy, 7R3 90 7 7337 5437 THT AR 24 70 22 ) L 0 AR 24 5% 6 &, MAF, %718 RUD

of I (14 22 ¢ it 24 P -, PED 278 T 2% 55 77 4t

Note: FIR,,,. 4 indicates food intake per unit of body mass per unit of time; RUD,, is the food pesticide residue of the applied dose per unit area in the

90th percentile; MAF,, indicates corresponding multiple application factor for RUDy,; PED indicates predicted exposure dose.
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RQ—PED @y UHRECR =08720, BHEGHN TE
PNED 2.2.5  EEWEIREE XU 2R b
A RQ KUK B R A RQ <1, UK AT 452 5 HRYEREFAL W 77% S E AR 7K 53 FORL ) Y R
RQ>1, KA 252 ARV FEFE(Good Agricultural Practice, GAP)fi5 B 7]

2.2 W2 MR Ah SR XU AT
2.2.1 W LMEAEEES ALY

98.5% 4 H X 2 W SoME 2 Ml 3 PR 19 24 h-LD,,
90174 pg a.i. -, H 95% EEIXE K 0.155 ~
0210 pg ai.-¥%" 7£ 0.10 ~0.30 wg a.i.- ¥ Z ],
R B AR BTG 20K IR EE R AT 4
2.2.2 EWAVES RS HIRGSE R

98.5% A X B W S 4 LT EE W 24 h-LD,,
90103 g ai.- ¥ H 95% EAF X [H] A 0.0829 ~
0.143 pg ai-#" 7£0.10 ~0.35 pg a.i.- 9" 2],
TR AR R AT G 20K IR A5 R T 5,
2.2.3  T7% S AR 7K 3 BIORE ) Xof 8 e S 4
BRI AR

TERZE L IR | 25 P BR 2 AR ISR 3] i SRR
A P2 8 W AR U 8 28] v AR, 0o e P
LD, H>100 pg ai.-#™ G NI,
2.2.4  T77% S EARH K AT RIORL D 2 e S vk 22 0

RZE PR | 25 PG IR 2 R g2 3] rp BRIk
Ab B2 2 0 BRI I | 0 SR B RS 2 X Ak
SRR R R Bl AR AR, X A4 T 48 h-
LD,, 7 6.19 pg a.i.-" H 95% BER N 5.21 ~
796 pg ai.-BET MIHTFEA Y=1.5692+4.3340X,

HL,AR 2772 g ad.-hm™ il 7B 55 it 24
W FTE M P AN PED, R AR 25 AR 1E-0 5
2.2.6  EEWEIREE XU RN 53 B

W5 55 i 25 A~ 1154 PNED, A i FH % i 2 4 1
o P A B P T B R AR R LD, , 24 R i HL A O
O3 B HAR 50 72 B LDy, B R 30 % 1 4 s Y B
Wi, IR 4 PR 77 % SEE AR K 53 FORL R X 2 i
ZVEZ I LD, M 6.19 g ai.- i W R g Ak
filh LDy, 7>100 pg a.i. - 857" 5 S0 UMb i 24 ) 5 i
ZPEZ 0 LD, J49.0 pg ai.- X5 1 A%
fit LD, A>44.46 g ai.- W DRI 420 i 500 5o 2
WeaPEZ 0 LD, , N 6.19 pg ai-B",
2.2.7 CEEWEIAEE IR FRAE

3 3 T AR A 247 B e v it 247 39 et R 1
RS DR ORI BT R AR 2 77% SR
AR 7K S HBORE ) 22 % 3 55 1) XU R {EL(RQ,,, ) o

RQ. - AR _ 2772
P LDy, x50 6.19%50

RQ,, <1 , KUF W 455Z
2.3 FAx a2 A XU AR
2.3.1 F&LMFENS RS
98.5% SR N KA S MEEE MM 96 h-LCy,

=0.8956 @)

x5 LBEREITFMGPE 77 %S S HE KD BARIF F 1L SR BN T3 7 2 (PNED)
Table 5 Risk assessment of birds: Toxicity endpoints and predicted no effect dose (PNED)

of 77% copper hydroxide aqueous dispersion granule

dvE L] FEPEZ S /(mg ad.- (kg bw)™) U PNED
Effect type Toxicity endpoint/(mg a.i.-(kg bw)™') /(mg a.i.-(kg bw-d)™)
aran
- LDsg qeue =224 4 10 2244
Acute oral

I UF R Ao E R 7

Note: UF indicates uncertainty factor.

F6 BRI FHI 77 % S E WK 53 B 41 R XU Tl 45 3R

Table 6 Risk assessment of birds: The primary risk assessment results of 77% copper

hydroxide aqueous dispersion granule

RO A PED

Effect type /(mg a.i.-(kg bw-d)™")

Amg a.i.-(kg bw-d)™")

PNED AU R (RQ)

Risk quotient (RQ)

2% Acute 19.53

2244 08703
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134x10° mg a.i.-L™"  FEFRHEZSRE IR, AL 0 45
AR
2.3.2  77% S A A K A3 HOR R 6 5 A Atk BRI
R 2L R

MRZE R R | 25 A BRZH R L 3] 3R E IR
SCFRE F e AR B R D k22 I XA
IR PR EAERER . W R A ZPELH 96 h-LCyy, A
2.08x10° mg a.i.-L™", H:95% BN 1.80x10° ~2.60
x10° mg ai. L™, [BIHAFER Y=-7.0096+3.6197 X, 4
KZE R =09738 , B EFR I “IKEE"
2.3.3 RGN R

FRE R 0 T 77 % &AL R 7K 43 BIORE 3 Y
GAP {5 8., "M 58 7 5 A i 5 P @) ~
(7)o BT Z Uit 2 d5e A1 B R A1 B SRARS L B T
I % & vk BE (PEC) , 22 Wit 24 [Fl - (MAF)  F it b4k
MR R EU(DF by

PEC,, . =ARXPDF xRUD,, xMAFxDF,, ()

K. PEC,, . NE WL 5 fe sl —17 R T 2
B E (mg a.i.- (kg M) ™); AR Ry Ba A7 T AR 2 e
FE it FH #2 (kg a.i.-hm ™) ; PDF, N sME—17 M
MR R s RUDys AR 155 95 A 437 1 A it

2y ) A 25 5% B i ((mg adi. - (kg F M) 7 )A(kg
a.i.-hm™)); MAF N £ KJiti 25 [ F; DF,,, M &M I
P2 (A 2B

PEC, . =ARXPDF _XRUDy,XMAFXDF,,  (6)

K H . PEC,, , NZ Wil 24 5 R A1 BBl —1 7 o) J 0
R E (mg a.i.-(kg M) ™);PDF, MIKIME—1T5
B E RS T

o2
1 —e ™"y,

i (7)
—€ DTs

K GG UCHL; £ RG2S M R (d); DT, WK
PRI FRIREARE RE(d)

In2
DF,y =e(—D

MAF =

xPHI) 8)

50

Ao PHI A 24 85 i — R AT FH B 9 5 R i 174 i)
BI(d), TR DT, =10 IA{E), PHI=1 (¥R IA(H),
=1, HAWEAE K45 Rk 7 fios
2.3.4  FAIEE XA 53 B

BRI 77% S0 E AL 7K J3 BIORE 36 R A
FEMEL A LCy o N2 080 mg-L7' il it (9)itH 815
IEE R B (LCy, ), 33 X (10) 1155 PNEC, 1157
ZER K 8 P,

F7 RERETH[PH 77 %S ENEAKSSBRFI TN BERE (PEC)ITEER
Table 7 Risk assessment of silkworms: Predicted exposure concentrations (PEC) of 77%

copper hydroxide aqueous dispersion granule

RUD,, PEC
i H AR _
. 5 A(mg a.i.-(kg mulberry leaf)™") PDF DF MAF /(mg a.i.-(kg
Type /(kg ai.-hm™) 4
kg ai.-hm™)) mulberry leaf)™)
IRAME F T (fr)
02772 950 9.8% 0.9330 1.75 42.14
Outermost mulberry leaf (fr)
KO Z& (1)
02772 950 0.6% 09330 1.75 2.580

Sub-periphery mulberry leaf (sr)

TE : AR FR SN I AR 2 d i il FH ik, RUD s 378 S0 155 95 1 433 (14 5L (S 245 70 dk 11 SR R 2453 B8 4, PDF /R S0 LIRS [H -, DF by
FORFENM ARG R B MAF 28 225N T, PEC FR RN,

Note: AR indicates the maximum pesticide application amount per unit area; RUD,; indicates pesticide residues in mulberry leaves at the 95th percentile

of unit application dose on mulberry trees; PDF indicates the drift factor on the mulberry tree; DF,, indicates degradation coefficient of pesticides on

mulberry leaves; MAF indicates multiple application factor; PEC indicates predicted exposure concentration for mulberry tree.

*8 HBREITMHE 77 % K EW K 53 BT N T %R B (PNEC) it E &R
Table 8 Risk assessment of silkworm: Predicted no effect concentration (PNEC) of 77%

copper hydroxide aqueous dispersion granule

LCsy/(mg a.i.-L™") F./(L-(kg mulberry leaf)™")

LCs,.c/(mg a.i.- (kg mulberry leaf)™) UF

PNEC/(mg a.i.-(kg mulberry leaf)™")

2 080 046

956.8 70

13.67

T LCsy F/RFEUILIKIEL , Fo FRBIERLL, LCsp.c FRBIEFBILIKIL , PNEC F/R TN G HR E

Note: LCs, indicates median lethal concentration; F. indicates correction factor; LCs. indicates modified median lethal concentration; PNEC indicates

predicted no effect concentration.
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LCy o =LCoy oy XF- ) AbBHLL RIS Bl A S B X SNSRI B il

KA LCy, o AIEIE LI F (mg a.i. - (kg 5
MY™Y; Fo AIBIEREU(L- (kg M),

EnP

PNEC="112 (10)
UF

A, PNEC 9 I JG 24 W ¥k B (mg a.i. - (kg &
)™ EnP il g A5 i SR (mg .- (kg R
™) UF RAHRE T T,
2.3.5 FERFNE R

WA A 25 SR R B, 77 % SR AL 7K 3
R R A WS T #2572, il (11) 1158 RQ, 1T 5
ZRNER 9 iR,
_ PEC

RQ=—-—""~ (11)
PNEC
L RQ N KRS B {E; A RQ <1, KBS il 45232 ; 47
RQ>1, KA T 432,

2.4 AESEERYT Rl St R I 2 SRR XU A
2.4.1 BRI W) S RE 2 i g 45

98.5% FRIEAE 020 g-hm > F I - 2 50 4)
HBET-F N 53.3% , 1E 40% ~ 80% Z [a], FF & b ife
BRG], R A R R 75 G 20K 45 R

SEREAR, X ARHR 4 2Pk 24 h-LR,, & 1.690x107° mg
aicm”,H 95% BEFFRA 1.200x107 ~2.590x107°
mg a.i.-cm”, [BIH A Y=3.70131+1.33547 X, [A]
TZ%L R =09649 , TSS9 K77 .
2.4.3  T7% A A ALK o3 BOR R - R B 2k
BEPEIR IR R

MR S5 A 7R 28 PO BRA AW 3 h BEAE AR 5
b R b A S B B AE AR, 77 % SRR AR K 43 B
A X B 2% A 18 d-LR,,>485.1 g a.i.~hm™,
BEPESFH R AR
2.4.4  ARSEART RSl Wy I EE XU 2 5E S B

FRYEHEDEAG B Bt 77% &5 AR il 7K 43 F80RL )
GAP 15 2., i3 2 (12)F1=X(13) 73 3R e Ak
FH P A% H A1 1) 150 0 2 5% FH 4t (PER) , 38 3 = (14) 31
B MAF it i X (15) 7580 4% 24 76 A8 Ak 3% T 1Y) 3 e i
REB(k), TTESESITELERNE 10 iR,

A P4 22 55 43 B

PER, =ARXMAF (12)

. PER,, A< H PN 700 00 2 5% FH it (g a.i.- hm™);
AR WHEFEI AR 254 S50 53 A T R e e itk 24 5 (g

AIAE, N a.i.-hm™); MAF N2 2514 1,
2.4.2 77% S A AR K 43 HIORL I 2R HIR 04 St B & AN
PG 25 R _ ARXMAFxPDF
PSS R 25 X R AR B IR PERw =" VpF (13
x99 KEREITME T 77 % S EWHEK 5 BT H R TG 25 R
Table 9 Risk assessment of silkworms: Primary risk assessment of 77% copper
hydroxide aqueous dispersion granule
BiH PEC PNEC
Type /(mg a.i.- (kg mulberry leaf)™") /(mg a..-(kg mulberry leaf)™) RQ
H A B Z& I (fr) Outermost mulberry leaf (fr) 42.14 67 3.083
YHM I F I (sr) Sub-periphery mulberry leaf (sr) 2580 0.1888
Fz 10 FEERART B E R IR R BT 77 % S |KUAK S BRFI TN ZEZEFE (PER) ITESHEITEER
Table 10 Non-target arthropod risk assessment: Predicted exposure dosage (PER) calculation parameters
and results of 77% copper hydroxide aqueous dispersion granule
s AR PER
Seenc g ai-hm) PDF VDF DTs,/d n MAF g ai-hm)
4% I (i) In the farmland (in) 2772 - - 10 3 175 485.1
4% H 4N off) Off the farmland (off) 2772 23.96% 5 10 3 1.75 2325

E DTy AR 2T ERE PR T A9 R A2 01, VDF FORRET oA T, n JR 25 IR B

Note: DTy, indicates half-life period; VDF indicates vegetation distribution factors for pesticide; n indicates number of applications.
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K H . PER,;, R H AN 5 2% ] (g a.i. - hm™);
PDF JJ A 2 SRS A ; VDF AR 2546 8% 53 A A1

nxkxi

o™ (14)

. n HELTUEL; k Ry A 24 76 R R 2% 1T 1Y 9% A i
RHH N R A (),
_ 2

DT,
. DTy, AR 24 A R 2 I B A 1 1 (d)
2.4.5  AREEART RS MRS AU R AL

BERAC R DRI LR, , 24 7] — 28 A A bR 1y

S PI(NATs)H 24> LR, (HI, SRRy LRy,
18, PRLH X 2 A 1 R Bl LR, (B 1 425 F o e R B 1)
LRy, , /50 g ai.-hm™, K HHNEEREMHQ,) K
FH AME FE B EHQ, 7 ilF X (16) Fn=(17) 1155, it
RAERNE 11 Prn , UF SRHBIAME 5, HQ<S5, %
B XU T 252 s HQ>S , RIS AN AT 37

MAF=17¢

k

()

PER,
HQ,, = - 16
Qll’l LRSo ( )
PER ;xUF
HQ,= TR, (17)
50

ARAEATAL P 5T 77 % 4 A0 7K 53 BORL ) 1)
GAP 15 ., 77% S A A 7K 43 HORE 37 %ot 35 #0685
S TA PRI B AP XURS PPA 43 A 3 L )
UM R AR IR % HQ, =9.702>5 ,HQ,, =2.325<5;
X E M R BER HQ,, =1.000<5, HQ,, =0.2396 <
5. PRI, 77% S AU R 7K 43 HIOKE 70 X6 4 P 27 AR
P R T R MR e JXURS: AN ] 422 32 5 % 4k FH A B A FH AR 4l
T PE R RO A A0 2 A8 R 5t R e XU 3 W]
3z,

2.5 M| St RE P 4 SRR XU R AE
2.5.1 Wl e RENES g 4
A LTRSS e | S PEFEPE 14 d-LCy, }45.1 mg

ai-(kg T1)",7£20 ~80 mg ai.-(kg T+)" ZJal,
ARG LR THE
2.5.2 77% A AR IK 3 EORL T e 45] Sk 2
R4 R

25 O HE A A UL 2% 1) rp B i bR 5 Ak B A A R
BN EEREAR | 77 % A AR A 7K 43 HORE 7% ke 5] 2
P£ 14 d-LC,,>100.0 mg ai.-(kg T 1) #EHESH N
“AREE” .
2.5.3  HHEUEYIRER AR B8R b

HRIEBEITAG P 77 % S A 7K 53 HORE 77 A9 A=
BRI it 24 15 B, % - 338 4= 1R il PECsoil
SFO_China BRI TR AVERRER 00 . W12tk
BT T PEC acen, overan T 0 T 1 HEPR BT i
JE PEC it sccu. overan 7 998 mg-kg™' , PECsoil_SFO_
China BEAYE A S B 25 RNk 12 Fis
2.5.4  BIEA Y EREE RS RN S AT

KA T BEAE AT A5 1 R 2 a5 B AR I 1)
AW 2 R 1 AT 00N TG R0 Mk B (PNEC) 15,
PNEC #:0(18) 115, 1AW &S T F 4R
N 13 FiR,

Endpoint (18)
UF

A H . PNEC &7 Fil il JC 3% 07 ¥k ¥ ; Endpoint 7 i
BN, W LC,,  25% ROV R (EC,, ), o2
AN B (NOEC) %% s UF Fm A e M 7,
2.5.5 AR RS RAE

KU T ERQYE A (19) 1, AW LS H
KATEZERNE 14 TR,

PEC
RQ=51 e (19)

o RQ /R KUK {1 ; PEC 37 TN 1 38 1 855 vk
J& s PNEC Ze7m X - 38A= W 0 JC A v e 4 . 24 RQ
<1, KU AT 237 5 24 RQ>1, M2 B XU A il 43252

PNEC=

F11 AERERTRI R TG RN 77 SEXFEKSBEHFEERE(HQ) TELER

Table 11

Non-target arthropod risk assessment: Hazard quotient (HQ) calculation results of 77% copper

hydroxide aqueous dispersion granule

ERX7Eies LRy,

PER,, PER,

UF HQ;, HQg
Type Ng ai.~-hm™) Ag ai.~hm™) /g a.i.~hm™2)
50 485.1 2325 5 9.702 2325
Asaphes vulgaris Walker
LAMR
485.1 485.1 2325 5 1 02396

Coccinella septempunctata
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PLINN O P16 &

2% 14 WA, 77% SR AR 7K 3 IOk 700 %5 i 5]
Ak 1B TR RQ>1, R KU AR AS AT $:37

g5 LTk ARG R

(1)77% S48 AR H 7K 3 HIORE 751 % 28 0 ke 22 1
B R U0 B Xz AR 24 1 i P kT 3 T
BT R R 8 TR DX LA B 7 B B SRR 1) L I ) vk
FH A T e I 1 70 8, O L it 24 24 R i XL
FIFA ], R R 2 % B 0 SR AR AR Y S
F WA R )R 5 R AT OB PR A R 3R
A5 5 S2 B  XURSE Ak 25 5, AT BRIP4k 25 S B AN

e e

(2)77% S A A 7K 53 HIORE 770 6 22 A% i A el e
HFE—A7 B 11 R A KB AN W] 57 N TE AR 25 h5
2 1T e A FRL SRR S B Bl AR I

(3)77% Z A A 7K 43 HORE 7 XT 458 A= ) ke 5]
AN 4252, B AEAR 25 AR 2 1 132 B < 4% 1k 7 e ]
FroE A SRR

(4)77% 248 A 7K 3 HORE 77 6 4R PN i HR
DA 45257, AR A 25 hn 2 1 W< i TR R 4%
O RIZE F S5 hRiR

%12 PECsoil_SFO_China # B\ S HER

Table 12 Input parameters and output results of PECsoil SFO_China Model
Y| ZHUE
Item Values
#4254, FK Name of compound AEALH Copper hydroxide
+ %)% /m Depth/m 0.05
eI/ Half-life in soil/d 1 000 000
Jiti FH X %X Number of applications 3
Jifi FH E] B #/d. Time interval between application/d 10
YE#) Crops LA BE Potatoes
Jifii JH 5 /(g - hm ™) Application rate/(g-hm™2) 2772
YEYIHER 240 Interception 08
+ 1 HFRE /m Soil accumulation depth/m 02
RS R BRI (PEC, sy )k
7 9984953

Total predicted accumulated concentration in soil (PEC; aecq, overan (Mg kg ™)

F 13 TEEYREIEMGPH 77 % SE AL EK S BT F 1L S R TN T MR 7 E ( PNED)
Table 13 Soil biological risk assessment: Toxicity endpoints and predicted no effect dose (PNED) of

77% copper hydroxide aqueous dispersion granule

Al FEMEL S (mg-kg™) UF PNEC
Type Toxicity endpoint/(mg-kg™) (mg-kg™)
i ] £ e
100 10 10
Acute endpoint for Eisenia foetida
e s
15 5 3

Chronic endpoint for Eisenia foetida

K14 77 % SENHEK S BRI RS T 158 4 W XU T (B

Table 14 Risk quotients of 77% copper hydroxide aqueous dispersion granule to soil organisms

Al PEC,; PNEC
1 RQ

Type Amg-kg™") Amg-kg™)
LIRGE=RS
. o . 7 998 10 799.8

Acute endpoint for Eisenia foetida
i 518 14
7 998 3 2 666

Chronic endpoint for Eisenia foetida
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BEAL K s e di A B, 30 i B AU PP Al 4 AR
PIBRIEAL XA 24 AR 25 RIS B Ak 2 AT
ST B W B A BRAL, T8 KU A IR R
T B 22445 TR £ P AR 24

BIREER A FAFAII—), B, ML RN, ZE2MA
FRARF R B4,

£ 2% 3 ik ( References) :

[1] JE¥E. BRR WA P RRERP T AR —
VLRI F AR A B [D]. #4: PEALAR MR
K, 2013: 13, 155
Tang X Y. The environmental protection behavior of farm
households providing safe agricultural product [D]. Yan-
gling: Northwest A & F University, 2013: 13, 155 (in
Chinese)

(2] WAL, WGz & Az IR B XA 7 Il B4 52 0
D] A FHE, 2019(23): 92-93

[31 Ka&hr, 220, 2, S5 MEM AR A AR T A
REERHEHARN]. AL RHL, 2020(7): 115, 118
Zhang Z B, Li Y, Zhou Y R, et al. Causes of citrus canker
in Meizhou City and comprehensive prevention and con-
trol techniques [J]. Modern Agricultural Science and
Technology, 2020(7): 115, 118 (in Chinese)

[4] 5. 30% SRR TE R B iR AR 15t 92 5 BORBIE 5T
[1]. BF2EFFE, 2012(4): 29-30

(51 JEEA, A, DeBwl, 55, itk m /e i i A el e A
XA IR AFL I 4 1 [0) By 2 [T]. Wi v AR FL2%, 2015, 56
(11): 1877-1879

[6] Pinto E, Sigaud-Kutner T C S, Leitao M A S, et al. Heav-
y metal-induced oxidative stress in algae [J]. Journal of
Phycology, 2003, 39(6): 1008-1018

[7]1 SKREZ, BRERZE, XIERE. Cu XY 2 % UF o8 e T
HEAO K AE244R, 2004, 33(3): 289-294
Zhang G J, Qiu D L, Liu X H. Advances in copper toxici-
ty to plants [J]. Journal of Fujian Agriculture and Forestry
University, 2004, 33(3): 289-294 (in Chinese)

[8] Lewis K A, Tzilivakis J, Warner D J, et al. An interna-
tional database for pesticide risk assessments and manage-
ment [J]. Human and Ecological Risk Assessment: An In-
ternational Journal, 2016, 22(4): 1050-1064

(91 e NREFNE [ 55 B A I A6 SRy, b
FARMEAAE B2 D1 23 AL~ AR 25 BR8P A 1 of
25 9 #5r: SRAMERMEIL%: GB/T 31270.9—2014
[S]. Abmt: v AR ] 52 o o M B A 0 A 2
Jey, v AR A A PR 5 2%, 2014
General Administration of Quality Supervision, Inspection
and Quarantine of the People’ s Republic of China, Stand-
ardization Administration of China. Test guidelines on envi-
ronmental safety assessment for chemical pesticides—Part 9:
Avian acute toxicity test: GB/T 31270.9—2014 [S]. Beijing:
General Administration of Quality Supervision, Inspection
and Quarantine of the People’ s Republic of China, Stand-
ardization Administration of China, 2014 (in Chinese)

(101 rhie A R ] [ 52 o ek Mg B A 6 AG 32 ), v
FHREAAE P D1 2 AL P R 25 PR B8 22 AT A 1 0 of
W55 10 FR o B S kR GB/T 31270.10—
2014[S]. dbat: s A RS [ [ 5% 5w W R 560 4
P2 Sy, T AR AL A B D1 2%, 2014
General Administration of Quality Supervision, Inspection
and Quarantine of the People’ s Republic of China, Stand-
ardization Administration of China. Test guidelines on en-
vironmental safety assessment for chemical pesticides—
Part 10: Honeybee acute toxicity test: GB/T 31270.10—
2014 [S]. Beijing: General Administration of Quality Su-
pervision, Inspection and Quarantine of the People’ s Re-
public of China, Standardization Administration of China,
2014 (in Chinese)

(1] e A R [ 5 52 o B A 3 A6 R, b
R AT B 5L 2. AL A R G R 4 AT A U
W5 11 Ry oA MR MRS GB/T 31270.11—
2014[S]. Jbat: rhe AR AR 1R 58 5 A 96
P2 SR, Hh T AR AL B D1 2, 2014
General Administration of Quality Supervision, Inspection
and Quarantine of the People’ s Republic of China, Stand-
ardization Administration of China. Test guidelines on en-

vironmental safety assessment for chemical pesticides—



376 CHE T T 516 4
Part 11: Silkworm acute toxicity test: GB/T 31270.11— of Agriculture of the People’ s Republic of China, 2016
2014 [S]. Beijing: General Administration of Quality Su- (in Chinese)
pervision, Inspection and Quarantine of the People’ s Re- [16] J&—F. H SPSS ki1 58 261 LD, [J]. 242t @
public of China, Standardization Administration of China, 2003, 27(5): 314-316
2014 (in Chinese) Zhou Y P. The calculation of LDy, in new drugs with soft-

[12] o N R AN E E R 5T WE R g a s, E E ware SPSS [J]. Progress in Pharmaceutical Sciences,
KIS T R 2. I F RG22 T i T 2003, 27(5): 314-316 (in Chinese)
55 17 Eor REORIRE SRS GB/T 31270. (171 Wek, BiEEAE, Wids Dy, 55, 4 i ms i e 2 70 52 Fo bR Re
17—2014[S]. dbat: Hrde N RS E E 55 B FHRT T R 8 e T A B i R e 1 Pk B M A )
Sy SR, v B E R AR AL 2R Bl 2%, 2014 RS PEAL D], AR S HEFR 24, 2018, 13(6): 298-306
General Administration of Quality Supervision, Inspection You Y, Ying B H, Lai L F, et al. The acute toxicity and risk
and Quarantine of the People’ s Republic of China, Stand- assessment of four multi-combination nicosulfuron to Apis
ardization Administration of China. Test guidelines on en- mellifera and Trichogramma ostriniae [J]. Asian Journal of
vironmental safety assessment for chemical pesticides— Ecotoxicology, 2018, 13(6): 298-306 (in Chinese)
Part 17: Trichogramma acute toxicity test: GB/T 31270. [18] iEEpNiA, FEFE, b IoI, 5. Hr oIS 4 245 76 3. [ 1Y &
17—2014 [S]. Beijing: General Administration of Quality TEIR BT 2 8% () W1 R XU TPAG [J]. AR ARSI,
Supervision, Inspection and Quarantine of the People’ s 2019, 14(6): 292-303
Republic of China, Standardization Administration of Chi- Tan L C, Cheng Y, Bu Y Q, et al. Registration status re-
na, 2014 (in Chinese) view and primary risk assessment to bees of neonicotinoid
[13]  FpAe R A ] [ R o b WA e 3 R s ), v B pesticides [J]. Asian Journal of Ecotoxicology, 2019, 14
FIREALE P ZE 01 5. AR 2 I8 % 2 1A i 0 v (6): 292-303 (in Chinese)
W 555 15 F A3 Mgl kR AR GB/T 31270.15— (191 TFHE. i = AR 245 PR35 IRURS: I Al B 4% 1] SR s 0t 5
2014[S]. dbat: e AR A I%ﬁ B EE R [D]. LFH: TE ALK, 2018: 50-182
REEJR, W EEREE B 5 4, 2014 Yu Y. Study on environmental risk assessment and control
General Administration of Quality Supervision, Inspection strategy of pesticides commonly used on vegetables [D].
and Quarantine of the People’ s Republic of China, Stand- Shenyang: Shenyang Agricultural University, 2018: 50-
ardization Administration of China. Test guidelines on en- 182 (in Chinese)
vironmental safety assessment for chemical pesticides— [20] TEiE4N, FEHaH, k2%, 45, FF TOP-RICE #5751 % B s
Part 15: Earthworm acute toxicity test: GB/T 31270.15— - WENKBENE4 Yo R MECTH 770 7 HH /K s R X Ak A AR S R B R
2014 [S]. Beijing: General Administration of Quality Su- WAL AT (0], AR AT HE2E AR, 2017, 12(4): 153-163
pervision, Inspection and Quarantine of the People’ s Re- Mao L G, Zhou Y M, Zhang L, et al. Risk assessment of
public of China, Standardization Administration of China, azoxystrobin - thifluzamide 4% spreading oil water over-
2014 (in Chinese) flow in rice paddies on aquatic ecosystem based on TOP-
[14] FAe B ILRIE AV . i A 25 R (S0 i) 2ok 3 RICE model [J]. Asian Journal of Ecotoxicology, 2017, 12
fi TR 3 v ) N'Y/T 3088—2017[S]. db &t Hide A (4): 153-163 (in Chinese)
RS E AR HR, 2017 217 RER FEHEH, FERRR. A 2550 PR U DA ) 2
Ministry of Agriculture of the People’ s Republic of Chi- MR JRET). 2Bl E 588, 2015, 36(1): 12-15
na. Chemical pesticide—Guideline for natural enemy (la- Wu Z F, Zhou Y M, Zhou X X. Present situation and
dybird beetles) acute contact toxicity test: NY/T 3088— prospect of environment risk assessment (ERA) for pesti-
2017 [S]. Beijing: Ministry of Agriculture of the People’ s cide registration [J]. Pesticide Science and Administration,
Republic of China, 2017 (in Chinese) 2015, 36(1): 12-15 (in Chinese)
[15] e AR R [ R . AR 2458030 R XU DAk 45 [22] TRAT, BHME, MORAE, S5 RN Rl A= AW 19 2R 25

F9: NY/T 2882—2016[S] b at: A AR LA [E AR
K, 2016

Ministry of Agriculture of the People’ s Republic of Chi-
na. Guidance on environmental risk assessment for pesti-
cide registration: NY/T 2882—2016 [S]. Beijing: Ministry

FE B KBS IEAG D], AR AT HAER, 2015, 10(6): 21-28
Yu CH, Li CY, Lin R H, et al. Eco-toxicity and risk as-
sessment of pesticide on terrestrial organisms [J]. Asian
Journal of Ecotoxicology, 2015, 10(6): 21-28 (in Chinese)

2



