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Risk assessment of aquatic ecosystem using pyraclostrobin in water spinach (Ipomoea aquatic Forsk) cultured
in aquatic environment

SONG Wen, WANG Qiang, ZHANG Yi, XU Mingfei, CHEN Liping, CANG Tao, WU Changxing”

(Risk Assessment Laboratory for Quality and Safety of Agro—products (Hangzhou), Ministry of Agriculture and Rural Affairs, Zhejiang
Province Key Laboratory of Detection for Pesticide Residues and Control, Institute of Agro—product Safety and Nutrition, Zhejiang
Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: In order to study the potential effects of pyraclostrobin exposure on the aquatic ecosystem, 25% pyraclostrobin suspension
concentrate (SC) and 9% pyraclostrobin microcapsule suspension(CS) were sprayed on water spinach (Ipomoea aquatic Forsk) cultured in
aquatic environments, at the initial stage of white rust. Residues of pyraclostrobin in the plant and water were detected, and the risk
assessment of pyraclostrobin in aquatic ecosystem was conducted in combination with toxicological data. The dissipation of pyraclostrobin
both in the water spinach and water were rapid. The half=lives of 25% pyraclostrobin SC and 9% pyraclostrobin CS in the plant were 2.9 d
and 3.9 d, respectively. Compared with the SC formulation, the CS formulation had a longer effective period in the plant system. In water,

both the formulations had very short half-lives of less than 2 days. The effective concentration of the CS formulation in water was less than
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that of the SC formulation. Based on the maximum environmental concentration and time—weighted mean concentration (TWM), the risk

assessment results revealed that 25% pyraclostrobin SC posed unacceptable acute and chronic risks to vertebrates and invertebrates, as

well as unacceptable chronic risks to primary producers. While the risk quotient (RQ) of 9% pyraclostrobin CS for each group of aquatic

organisms was relatively less than that of 25% pyraclostrobin SC, its acute risks to vertebrates and invertebrates were still unacceptable,

and the chronic RQ was less than 1 only in the TWM scenario. Our results indicated that the risk posed to aquatic ecosystems by

pyraclostrobin products used on water spinach grown in water could not be ignored. Fish and invertebrates were the sensitive aquatic

organisms of concern. Hence, some suggestions were put forward, such as avoiding using pyraclostrobin on aquatic vegetables, and revising

proposed maximum residue limits for pyraclostrobin in aquatic vegetables.

Keywords: water spinach (Ipomoea aquatic Forsk) cultured in aquatic environment; pyraclostrobin; microcapsule suspension; suspension

concentrate; aquatic ecosystem; risk assessment
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BT K B R B (it 2 Ak 25 URI A PR A | ) 5 C18
FIN=-N 3 2 e (R HHE AR R B A BRA D 5
GELE AR ZE R, 500 me, 6 mL( K H 94 A /RBHY

WWW.Qes.019.CN




m@g 1204

URETRR Rt Y £ 4155 6

HRRAFD
1.2 HiERiETt

R T 202045 7 H FE W 7148 48 24T ik X 1l
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oM 750 Lo-hm™, 28 AR IR/NX SR K . 43 3 Tt 2
Ja2h K5 1.2.3.5.7.10,14,18.23 .28 KR ALK K 2§
SERESh s THEZS )5 2 h Je552.5.10,14,18.28 K RHEK
FE o X FALRIERAE K 2 s IO 72 R S
JE YA TERRE 200 g0 A FESF-20 CORAERFI .
1.3 RBESHAHZE
1.3.1 FESATALFE

PRI 20 g 7K 55 28 3% T 100 mL 2) 3 40w, A
40 mL 5, IR AT HEHC T min, SRJGFEIDA S ¢ & Ak
B, 8 E HE BT min, $03E , BCIE R 20 mL.  UE W AE
40 CKIBEHHEFE R AT Z 2 | mL, Frigfb. MAZ)2
em JG 7K Bt R 4 28 v A A (B0 A AR HURE ), 9
4.0 mLZNE WAIRGW (V- V=3 1) YekE . Bkt
AR ZF b AE LSR5 31 mL L0 RIS W
(V:V=3: D) WRBEEALAE o WRBEWAE 40 CKIBSAET
Jie % e 4 22 0.5 mL, Z KR T L A 10 mL i
N KRG (V:V=3:2) iR HiE 30 s, 2 0.22 wm JE
[ SuR/ Y=l

FREC10 mL K #£F 50 mL 2.0 o, A 10 mL
ZE PR 30 mine FEIIA S g EAL4H, P73% 1 min.
SRJFTE 8 000 remin™ F 3 F 200 3 min, W H 1.5 mL |-
TR E AL . FREC 150 mg MgS0,.50 mg C18.50 mg
N-NHZ T2 mLE L& R E A 1.5 mL |
W, BB IRIE 1 min 12 000 remin” &0 3 min J5 ,
B E 3OS 0.22 wm JEFE, £
1.3.2 (SR A4

bt s ik TR7 i 4% B £ SR FH VBOAH €2 135 — R IR T 3 1R
FHACIN A2 o £8,33% K Waters ACQUITY UPLC HSS T3
%R e RS C18(2.1 mm X 100 mm, 1.8 pm) .
TENAH A R 0.1% IR CIE W W, B 7K, A:B 2l 8:2,
EEPEVER R EE 0.25 mL-min™', BEIE AT E] 3 min, FEIE
40 C, HFEARFL 2.0 pLo 1E & T 3 (ESI+) , >R A

1% WHART]

MRM 22 S B W I o W8 B HRL T 3.0 KV, 2 5 5 B
150 °C. JBEW R EE 500 °C, B v 7] it i 800 L-h ',
HEFL AR B 50 Leh'o R R T o o 2 0y
388.1>193.9, HEFLHL R S V, i fEAE AL 12 V@ 8 1
X§ 4 388.1>163.0, HEAL LK 5 V, Al RERE 25 V.,

1.3.3 FRuEE e i b bn i th Ze 2 i

FFH GRS 01 , He b el Pk T T s ot A Ry
0.03.0.5.1.0.1.5.2.0.5.0.10.0.15.0.20.0 pg- LY &
UBRUME TAEW o % 1.3.2. WP B SR , DA IERE VR 2
AR I A I TR AR AR R bR fEHT 2o Ab
PR i
1.3.4 #hnEnioLss

G351 25 K B GESRAE 25 KRR i rh s g
WA Pk T T B HE TRV R o K 28 SR 0 S K F- Ry
1.3.2.6.13.0 pg- ke, /KB & 0K F 24 0.13,0.26,
1.30 pg- L™, BAKF B 6 1K
1.4 KEETRGEXRE TG

MR B i %42 Ji) (European Food Safety Authority,
EFSA ) Xof it e ik b7 P e HCAC 1 10 3R 58 47 g Foxt A
FObR AW E i 98 R ] AE K AR RS R G b, it
Tk TR P A 2 o A e e, LA P 0 f 0 B A
g Py RS T e 32U PR I AR S b s ik
BERXT KA A 28 R GE R 52 R, ASPEAG A 19 X
W ARHECR 25810 PR XU PPAl T e 26 2 743 - K
HEZS R GE) (NY/T 2882.2—2016) , % K A= A= 25 R 45
AU A T P4
L4.1 ZgaIHr

AR SCRYEE T K SR - MK R R st koK
e bt e gk T 2% P 2 R T K G 2 SR S B IR B Y
WE%5 . W2, KBS B AN 70%0~90% .

R 4 790 R I A o #R 5% 1 (Environmental con-
centration) EC B . A7K H bk M ik 727 T 1% S5 000 vk B 4
N 25% WA T TR i SC 7R 7K Th B B8 I IR BT MR B . kAR
9% Nk W ik T T CS 7E 7K —TTFR W) R 48 h 0947 R B
(ATK 24 h N IE 80% i Jise 38 £ 38 114 b s ik 2 7 170 5
FNPORYy b, EFE I [R]HE RS | 0% 25 0 it neke Pk oy 755 5 AN
BT, B IXURS: fre AT BN, LAK v b v ik 7 T A
SR E 1) 209% (i 2 A ) Ay HAE K b = 5%
PP S

T SeE AW BV ECn A T R 31T A4
AEAE R, DU — 204 24 20 (1) 3 3 S ) 25 B vk i 1
B R INACE 273 & (Time—weighted mean concentra-
tion ) £ C. B!, A 55 1 s (A1 iRz /N 8 55 A O
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SRR PRI (R, RS H K s R H AR R R
LIS H PR (Limit of detection, LOD )32,

1 = Ci— Ci+1
ECu= — i =t !
v & n(e) —n(eny )W

AP e NS RERVRIE , g L5 ¢ IR E] [R]FRG L d 5 i Ky
BOREUCE BB 1.2 no
1.4.2 B85 #r
KA AR B PR 9045 S R BRI 2 R AE SR
PR AN R 1 DR, e 2 3 (2) 1380 F0 TS 20y vk
EnP (2)
UF
Z H . PNEC (Predicted no effect concentration) A T
TCRONRIE , wg- L' (LIRSS s EnP(End point)
IS S, we- L' UF (Uncertainty factor) i AN & P4 A
To EnPFIUF RIS NY/T 2882.2—2016,
B 28 05 B0 R VR T EFSA 215 # % s gk g
B O3 W AR S R A P, W b e R 3 ]
TRAIK A A AN EFN R PT AR5V . EFSA YTEAN
A5 A 8 A Y St FE MR AL Y R U 43
A (Species sensitivity distribution, SSD ) KT, 315 5%
Yy Fb 1 2 46 B (Hazardous concentration for 5% of the
species, HC)/E A A MR EAL A S MEH ., EIRHTR
FETX 2.0(RIVM,2004)
1.4.3 XU AL
TEAAT BB U BE FION o A 48 RS RS (L
P AE bt A Pk T T A /K B 2R S b i 5 1 8 K %) PR 5
PR o #8228 3 (3) 333 RUBG: 1L
RQ = #gc (3)
A H 2 RO (Risk quotient) i KUK 7 {8 ; EC BUEL AT 4
EC.o M EC , pg- L (LA REST) -
RO<1, KBS w332 s RO> 1, KU AN AT 252

PNEC =

2 HRE5HMH

2.1 KT R AT E BZEMK DR

AR e P SRy s A s, Ko 7 14 6 T B OR PN AR e
bR fERT & AR . A5 R KD, 7E0.03~2.0
pg LT 1.0~20.0 g« L7 VI A, IH I i 1 190 Joi
B 6 g ) TR AR R B LA R G R . &
B /N AU T B bR E M 4R, KB ZE SRR 1 [m]
5 7243 3 4 y=10 344.9x+4 436.9 (R*=0.998 6) .y=
36 378.4x+780.914( R*=0.998 9) ,

IR IR B 25 R (32 1) W] . 76 1.3.2.6 pg-
ke Fl13.0 pg-ke ! 3MNEIIAKE TR, /K5 2 5% rpoth g
Tk T T B4 181 05 2l 98.29%~109.0% , A1 X bk 1E e 22
(Relative standard deviation, RSD) & 0.7%~3.8% ; 1&
0.13.0.26 pg- L' F11.30 pg- L' 3 PMUHIAKF T, Kep
nk s kTR IR Y 100 2R Ol 84.7%~101.0%, RSD K
0.6%~1.7% . FPAAJ7 35 10 1A J38 FFIORS 88 188 34 40007
FE AT 4

DA 3£ M EL T3 s fik BT TR 1) LOD) , 7K 855 2 3%
e b A i B 75 1 LOD Sy 21.20 ng - kg™, 7K H b na ik B
& LOD A 3.66 ng- L' LA 10545 M He 45 H Arfk
A1) E B R (Limit of quantification, LOQ), K 15 2%
S o I A R T T 1Y LOQ K 70.66 ng = kg™, 7K H it nas ik
HIEE A LOQ M 12.19 ng- L' A WL, A 7 1 i 46
HE BRI o BR8P A BT
2.2 MM E R BR 7E /KBS ZESEFNOK F AR BB 0 4

bt s ik 17 P 7 7K 85 28 38 b T i s S L L
259% Nk M ik 1 P SC 76 /K 3% 28 3 b 19 R BR TR il
4.80 mg kg, i 24 f5 5 d FEA# 2 1.70 mg-kg, FEf# T
64.6% ;9% W Bk T T CS 77K K 28 52 v 1 i in TR
N 4.02 mg-keg, 5 d BFRESFE A 1.06 mg- ke, BEfF T
73.6% , 3% W 9 o 70) 75 7K 55 2 S5 v 10 3 fie e o A

R 1 KIEZEIEANK Mt DA o T 7 ) R [ R AN AR S AR AR 2 (n=6)

Table 1 Recovery rates and RSDs of pyraclostrobin in the water spinach (Ipomoea aquatic Forsk) and water(n=6)

AT EIKF [0 Recovery rate/% AFRS A 1 i 22

Sample Spiked level 1 2 3 4 5 6 SEHIE Average RSD/%
KK 1.3 ug-kg” 98.2 102.0 99.5 100.0 104.0 109.0 102.1 3.8
Water spinach 2.6 ug kg 106.0 106.0 107.0 107.0 108.0 107.0 106.8 0.7
13.0 pg-kg' 107.0 106.0 106.0 105.0 105.0 104.0 105.5 1.0
K 0.13 pg-L" 84.7 87.8 88.7 86.5 86.0 85.9 86.6 1.7
Walter 0.26 pg-L’! 95.9 95.0 95.9 93.8 95.7 93.2 94.9 1.2
1.30 pg L 100.0 100.0 101.0 100.0 99.3 99.8 100.0 0.6
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5% F 1 Residual amount/(mg-kg™)
)

. n N o 8
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A5 18] Time/d
B 1 AR T R /K IS ZESE P Y TE AR B TS

Figure 1 The dissipation kinetics of pyraclostrobin in the water

spinach(Ipomoea aquatic Forsk)

INTFS o MHME Pk TR i 7 K 35 28 S8 R T R AT B — 4
FN B H72 07 R, 25% W Tk B T SC R T i it £k ol
C=4.502¢ %% (R*=0.954 2) , TH fftF- 7= WM 2.9 d;9%
N M ik B i CS A9 71 A7 R 48 A €=3.350 4e ™74 (R?=
0.958 4) , 3R 3.9 d.

AL UL BEZ5 5 2 h A 1.3.5 d P, 25% NHomae ik
PRI SC AL BRAE K BE 9 v TR S 38R 9% ks ik
PR CSAb PR, i 2 7 d J5 AR 3. 25)5 28 d,9%
N I ik B g CS Ab B () 5% B2 42 0.046 mg - ke, = T
25% W WA K T2 B SC b FE 25 2 4% (0.015 mg-kg ™) ,
9% NHL MK ik T2 Tl CS AHAE T 25% W A Ik 1 ik SC A B K
FIFFRON , 31X 5 T 7 I SRR AR AT

N A ik B T 7K P A B B I 25 R WL 2. e
2 J5 2 h, 25% N ik B i SC AR 35 26.03 g+ L'
9% W 5 ik P i CS 7 7K A4 HP B B AV 8 R 29.98 g -
L U AW} 6.00 we- L' FiZ)a 2 d,25% Nk mk
Tk T Pl SC ) ¥ BE A il 22 1.65 g - L7, T AL T 93.7% 5
9% WH I ik AT il CS S AR B2 A 22 1.05 pg - L7 TiE S

R2 MMBEBEEKPFHKRERE (ug L)

Table 2 The residual amount of pyraclostrobin in the water(jpg-L™")

TRUREIFIA] 259 Wik e ik 144 9% WHk 1A kT IR ol A V7 57
Sample | 9% pyraclostrobin CS

time 25% pyraclostrobin SC B General form 2545 Free form

2h 26.03+2.38 29.98+2.05 6.00+0.41
2d 1.65+0.12 1.05+0.06 0.21+0.01
5d 2.32+0.12 1.32+0.01 0.26+<0.01
10d 0.71+0.03 1.36+0.17 0.27+0.03
14d 0.28+0.02 0.78+0.03 0.16+0.01
18d 0.24+0.07 0.24+0.06 0.05+0.01
28 d <LOD <LOD <LOD

1% WHART]

AW 0.21 wg- L™ THHL T 96.5%. 45 R LU Fp
TRV ) M A Pk T T A 7K o 35 I i TG T A e o DTS
INTF2do TZ5)5 28 d, 7K Atk ik TR I 00 v C IR
T LOD. 9% Ntk msk fik 71 g CS Ab BRAE 7K Hhilie 25 5 vk
B 38 A1 T 25% D nae Pk TRT T SC A 3R 5

IR EE LA n s Pk TR P A K B 2 S TP Y SR R
DUBUR R FAEK R A IR DT X 32 B2 R R KBS
ZESRN A BRI R R, M2 R BRI B 2 AR
24, A, bt ik DT T 7K 5 28R A AR TG
TAEAR PRI AR 1.
2.3 KA AR R
2.3.1 BEEOHT

FH 2 2 ] I, 25% ML Tk PRI SC 1 9% LA fik DT i
CSH EC..SFERLZ )5 2 hillAS, 73124 26.03 pg- L™ Fl
6.00 wg- L' %A (1) 452,18 d A28 d 3B BEAY
EC m, 535905 13 #EPE A BE 2~4 21 d F128 do 28 d
K H A 5% B A DL LOD 1. 11545 31 25% Nk v ik 1
fi SCHY 2,18 d F128 d B EC\n 7351 J7 8.84.1.85 pg- L™
F11.21 pg- L5 9% ML fk TR R CS 192,18 d Fl1 28 d Y
EC\3 591,73 .0.37 pg- L' #10.25 pg- L7,
2.3.2 W AT

Wb A i T G X A [ 288 591 2K A= A W 1 80 4 DL
£ 3. 2VEREYEAREE HES W R DS HE S R 2R
AW s 8RR AR B AE S W JCEMESh W A G AR
FEHE SR o RO A AT A AR W, T bt ik D g
B PSR BUR K A A YR B HESh ) (1) RS HEZD
Y (RBLRR) o
2.3.3 XU AL

FETF EC.. 53 BT T ik ] g Xof 7K A= 26 W i 2k
P8Pk KU, 25 9 L 4. vl AR A B ) B %
KA EME S Y 2 S8 TCEHE s 2 S e
BT 77 35 0 P By RS R (B 43 KT 1, BKAE A3
RGBS AT 5Z o Fo, KU (e KR 2 TG HE
SN 2 XU , U R A HE S 4 08 M XU, S5/
ARG 7 3 A M XU

TR 25 S 5, 9% WM ek TR i CS X A — 2K
A ) S A e IR 7o (B34 AIC T 25% ks ik 1R
B SC., 156 W 368 o8 98 70 7K r i 25 bt e ok 77 755 55 it BB ik
KA AN (BT EC. A5 51 9% Nk s
fik TRT Filg C.S X 7K Az A= 40 1 2 e R i e JRURS: T (AT 7
1.9~38.2 22 Jd]

BT EC.. A5 21 3t K A A= 9 i) ot Fnte vk
KBS B E Y R F 1, b iE— 238 ) EC.... JE1 7 XU PF
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Table 3 Analysis of the effects of the active substance pyraclostrobin on aquatic ecosystem

RIS AN PR T BN

EX/ P S

MR MO
*?; H:thj: Biological A 7J:d£%ﬂ] Toxicit = l;i/.‘ ‘t‘}\( SR Endpoint for Uncertainty e PNEC/
ox1cIty Laxa quatic organisms OX1CIty endpoin }Lb assessmenl/( }Lg . L’l) fact()r ( }Lg . L’l)
2R BHEshY WL Oncorhynchus mykiss 96 h(##4) LCso 6.16 54 5.4 9 0.600
Ac:uFe Vertebrate 96 h(Fi k) LCso 6.2
toxicity 96 h(HiKat) LCx 42
¢4 Cyprinus carpio 96 h(#45) LCso 17.7 19.3*
96 h(#) LCs 21
WK BH £ Lepomis macrochirus 96 h(# ) LCso 25.4 17.0°
96 h(3ii7K30) LCso 11.4
ZL s Cyprinodon variegatus 96 h(Jii7KxL) LCso 76.9 76.9
BE 81 Danio rerio 96 h(FH#%) LCs 61.9 61.9
R AR S £ Leuciscus idus 96 h(F#7) LCso 19.1 19.1
melanotus
F s 4h Oryzias latipes 96 h(##A&) LCso 533 533
PR BR O 8. Pimephales promelas 96 h(#H45) LCso 16.1 16.1
JHHEBh ) K D. magna 48 h(##) ECs 157 157 15.7 100 0.157
Invertebrate
R BHEsh Y W68 48 Oncorhynchus mykiss 28 d(Jizkal) NOEC 464 33" 3.3 10 0.330
Chronic Vertebrate 98 (L Ar FIIBHEL HOKEONOEC. 235
toxicity Zk At Cyprinodon variegatus 36 d(A=Ar AR B, JikaXONOEC 10.8 10.8
SRR T A Pimephales promelas 36 d( A FHBEL, Tik=ONOEC 4.14 4.14
T HESY) KIGE D. magna 21 dCF##) NOEC 4 4 4 10 0.400
Invertebrate
WA fiEEE Diatom 31 10 3.100
Primary il B 2538 Skeletonema costatum 72 h(i#H7S) ExCso 96.2 31
producer FHERE Navicula pelliculosa 72 h(F4) ErCso 10
£R 7% Green algae
A H A Pseudokirchneriella 72 h(#745) EyCso 148 148
subcapitata
5L 3 Blue—green algae
FKAEAR PR E Anabaena flos—aquae 96 h(i#7) ExCso 1410 1410

T a R [F — P Rh Z AT Z R LT 280 b S BT SSD 43744 3 49 HCs s ¢ e BBUBA R A 28 Al . NOEC Jy JE WAL MR L ; ExCao o JE
?ﬁi{(%zﬂg EC50:EYCSOj‘]%ﬂ:€E%%Eg ECsoo

Note: a indicates a geometric mean of the endpoints of the same species. b indicates median estimate of the HCs based on SSD analysis. ¢ indicates the
endpoint of the most sensitive species. NOEC indicates no observed effect concentration. ErCs, indicates median effective concentration (growth rate). EyCs
indicates median effective concentration (yield).

R4 BETF EC,. e B 5 s 3t 7k & 4 95 XU 7

Table 4 Risk quotient of pyraclostrobin on aquatic organisms based on EC..

JRES 7 EX s i3] B e W AU TG A T JRUR R
Risk Biological taxa Treatment EC,/(pg-L7) PNEC/(pg-17") RQ
AR BHESIY) Vertebrate 25% SC 26.03 0.600 43.4
Acute risk 9% CS 6.00 10.0
o5 HESH Y Invertebrate 25% SC 26.03 0.157 165.8
9% CS 6.00 38.2
P AU BHESN ) Vertebrate 25% SC 26.03 0.330 78.9
Chronic risk 9% CS 6.00 18.2
TeHHESIY) Invertebrate 25% SC 26.03 0.400 65.1
9% CS 6.00 15.0
VI 773 Primary producer 25% SC 26.03 3.100 8.4
9% CS 6.00 1.9
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W A5 5. S AL, BIRP IR KA A P
2k 18 XU T B EC,. VRN 45 A BT R .
Hh L 25% N Tk TR B SC XS 7K A Az 10 1) 2Pk A e XL
IS FAEL , LA 9% NH W ik T2 g €S Xof 7K AR AR 0 1) 2k IR
W6 BB SR T 1, KU AS W] 237 o AN 9% WHk I ik 1
P CS X 7K A 25 40 1) e RS i (L F 0.6~0.9 =2 [T
INF L KBS AT A7

3 g

ARSI AR 25 5% BA S T A S IE H B A
IR BA S B BRI A ek TR T E A 3K Iz g
P T AT RO o % K AR AR e R Ay, AR K AR Y
R —H) % %1 . PEREZ-RODRIGUEZ %P 7E
P27 4 A5 S el SCEE A I T R K, 45 SR SR B el it
S, A3 AL H A b e i TR TR VA< B2 A 0.05~17.40 mg - L',
REILLY 8822056 3 [8] 3 /> M b 22 /K F1H T 7K g W ) ¢
B, A AR K Al e Pk A 7 AL ] 0 1 b
T K s Pk TR 1 B BA AL HH 3R 42% , B R ELEE 239.0
ng- L7, Hb T 7K sk ik R R % 2R A 56k 33% , i (HL
H 48 ng L X LEEXT R HUAEY) 5T 3R BH L
7 7 M 8 ik TR T A S 23 A7 AE T R 30 K AR IR B v
AH TR HAEY) , 2K B RR B2 5 /K 38U 8 9 7K H
e bk Pk G R N K AR AR S R G A O HLAR Y
Wi o P ] P MR A A bk e ok 1 T 7 7K AR B R
AR DRI A A 16 ) M e T T K A i 3R
FE AR A A FR ARG Ol . BRI, {07 MR ik 77 T Tl 5
BRI e e A P ERE G KBUKIRTE 1 em DUF
fii 1, GUO SE>I ot 5 3% I v [ A L P bt mse ik o
TRBER IR RIS, RF H K P RS B AR O R e d g ] 3k
29.27 pg- L7, 3k 5 A FEARAG A bk mae ik 1 16 £ 7K b5

ZESE S K P B BT AR AT . AT DL it
PRI PG 7E 7K FH 88 PR IS 7K o A 5% P e K 5 it

SRR TR T T, MR T R A R R R A K
ZE3E E IR0 K, HEAK H A R T FAAIG, AT
BT H BRI K A A ) B B IR A . AR
PEARTIFFE KU PAR 25 5 , A6 7K B 28 5% 1 8 R bt e ik
Fig 2 7 D K AR AR S RGBT ARG AN AT 2 1 2tk 18
PEZR KUK, e B A K AR AR B R R R Ak 2%
RS AL A AT 337 . (HAHE R A, BT R AK G
PRI AR U Hh G202 A s, X 3R RO A= 1 s
M 8 AN B R O, AR SCRIF S RBAT 1 Sk Fi
TEU 72025 b A T R T R K B SRR, T Bk A
B3 b il AT RE XK AR AR K B AR . H
R, DAAK 5 20 3 R A 2 10 7K AR 8 58 1 b ot ik 22 b ol P
VEFR B 5 S5 K AR B AL i A gk dds . DR, 7
WK A A5 R G4 4, SN b e ek BT 76 /K 2B R
AR, R A S R LR A R R, DA KA O
FEAK = FRAE X 0] 55 S5 A AR

I 0 A i) b mee ok TR P 7 K 85 28R B K
FREF PR & . I H S A GB 2763—2021 H i 1tk
A ik P T A PR A K A 8528 KO RN E ISR ) B ik
5% B B i (Maximum residue limits, MRL) , 43 1] & 30
mg-ke ' F17 mg-keg'o B AT, B I Tk B R 119 K
A 2bE B RS A R LI RIEE ), ARSI ) 75 1
LOD KL RE T 53 2% v itk s ik 1 i 9 MR (0.02 mg -
kg ™), Ho /K AR 85 28 0 MRLBLGERY 55 [ 16 B A &
T 5 35 v bk e i T T 9 MIRIL IS, 9% S0 B T 4 4%
GRS, H AR AR A A MRLELER, HELIS
25 1 3 s ik PR R 194 /K A BEME L I PR AR X K A R
r I s ik TR R MRL A R E | XK A2 AR S RS T 1

RS BT EC,. BB 5 S X 7K A A 0 00 IXURR 7

Table 5 Risk quotient of pyraclostrobin on aquatic organisms based on EC,.,

SR 25 751 W2 b B ] IR 2 e W CEs ] AU TG A T JRUR R
Risk Biological taxa Treatment ECul(pg-17") Test time/d PNEC/(pg-17") RQ
XU BHESIY) Vertebrate 25% SC 8.84 4 0.600 14.7
Acute risk 9% CS 1.73 2.9
oA HEH Y Invertebrate 25% SC 8.84 2 0.157 56.3
9% CS 1.73 11.0
PR BHESIY) Vertebrate 25% SC 1.21 28 0.330 3.7
Chronic risk 9% CS 0.25 0.8
TeAFHESNH) Invertebrate 25% SC 1.85 21 0.400 4.6
9% CS 0.37 0.9
WYL 773 Primary producer 25% SC 8.84 3 3.100 2.9
9% CS 1.73 0.6
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YUK RS . S5 K IEE G IRSE LY MRL, &40
5 A1 BAAGE I (1) 66 143 7K 15 2 S2 0 i P G FR i 5% 7
i s 225 B AE SRS I MRL, A 7.6% (AL itk g
ik DA R 5% B R AR o ARG 251 T K B B S e it 2
J5i 2 h 5% B i 52 TR A K 1 MRL, AR
i AELE Lt 24 5 T XK AR AR 7S R G Sk 2 1 KU
ELANAT4%52 o ARWFFEHEN GB 2763—2021 1 41 56 £
FE W] RE AN SR T Ak B R B XU i R 5 SR R B X
Wr , DRI ARG G o IS0 70 405 P s ik D i %o 7K A
AP A BT AR K AR 85 3% b 19 fe Rk i PR A
W SR X W, TF SRR A R M

A 5T I F KB 9S8 2 I /K TR B 1 EC..
EC o X5 I A i TR i 5 500 RS R TR R A TR A AR
A KBS PEH IS, AEAE TL A AN o PR 26« QDN nae ik 727 P
T Ak 17 ) e 2 A U B AR i R PR B AT Ry )
WS 2R S ARAT s @ASHIE T () 7K A P b B FLag 22
SUBUERTE T EFSA, BURBE BRI 85 18 T FRIE K
AP AT AR BUSA YRR E A — 25 5
PIRh B V2 B 52 PNEC AT THE45 R ; @78 2152
Yoo K R 9 55 it 24 , 24 5 /Kb iy 5 B o7
YEPIEA K wp i S5 m o SR A5 21 5 R I TEAS 25
B4 B S AR EA 2 s 2R EE TR
A6 25 /A FR K SCHI ST A, 44 B AH N ) B R R 4R
A2 mp gt . IR E A AT T A 2508y 5 H R K
A5 ZFZ 1Y China-PEARL AR F 0 4 24 75 )y 7K A
FH 1 2% 7K R kb T 7K P15 55 5% 1 TOP-RICE #5274, DL K
T e 24 5 H 4t 3R /K PR 5% 52 8% (1) China—PSEM #525Y ,
H W JCIE AN S AR, 32 25 TR, AR Ik
TR LIK H 5k BE 1 A5 1) 2 88 XUBS D O <7, A7 1 —
SE R B | B HE R P 75 E— 25 B v R P
Al RS TR Bl T LT 3 55 W 6, A% i PR DA FH ]
P 2 S K

4 it

(1) Nk na ik T 55 7 7K 5 288 3 R K v B8 g e b o
25% WA ik T2 1 A5 77 751 1 9% b el ik BT i ke 208 L 77 77
TEREAR b BT R 120 50 2.9 d F1 3.9 d, il A
TF AL 07 A ZEAE AR A R RO Wi
KR T HCE N T 2 d, R R TR R AE K Y
RO E /N BT

(2)FE /K K5 283 I ol FF b ik 7 P Ak 77 510 6 7K AR
B RGAFAEAR T HEZ 0 2 02 1 2 50 XU 5 T e
BIE AR AR R G 2 2 8 XS AN AT 3557

T A T AR X i — 2R 7K A A W ) 2 I 1 XL
INTF TR o I E AR TR B K A A ATt RO A
Y.

(3) T8 73 75 R L A T R T X /K A A 0 18 XL
W%, 5 7K AR i i A 7 P A TG P I P P R e TR
TTREET X R RE AT, BT HA K AR R 3 E Rk
R B

Sk

[1]HE B Y, LING L, ZHANG L Y, et al. Cultivar—specific differences in
heavy metal (Cd, Cr, Cu, Pb, and Zn) concentrations in water spinach
(Ipomoea aquatic ‘Forsk’ ) grown on metal-contaminated soil[J].
Plant and Soil, 2015, 386(1/2) :251-262.

2] Zad . 2O RGN R e, Lyl 22, 2012(21) ¢
190-191. YUAN Y X. Research and development prospects on hy-
droponic technology of Ipomoea aquatic Forsk[J]. Northern Horticulture,
2012(21):190-191.

[3] ENDUT A, JUSOH A, ALI N, et al. Nutrient removal from aquaculture
wastewater by vegetable production in aquaponics recirculation system
[J]. Desalination and Water Treatment, 2011, 32(1/2/3) :422-430.

[4] RUIGEFE, 22, 28—, 55 SRR FAE A & 8 IR Ak AR AL g
J1J). BB TR 2F 4, 2013, 7(7) :2607-2612.  LIU X D, LI J,
GONG Y F, et al. Purification of eutrophic water by five aquacultured
plants[J]. Chinese Journal of Environmental Engineering, 2013, 7(7) :
2607-2612.

[5] B35 . 14— fa A IR OK SR 7 S8R 2 SRR B9 s e D). b
50 ER M RRARE, 2021:4-36. BAO T. Impacts of different crop—
fish co—culture systems on greenhouse gas emissions from freshwater
aquaculture system[D]. Beijing: Chinese Academy of Agricultural Sci-
ences, 2021:4-36.

[6] SRS, FAHM, BN, 45 . 2 PRAMAR 2500300 B A A FR A it S K
SR LACR)]. 1 5l 27412, 2019, 50(6) : 13781384, GUO Z
B, WANG B M, YIN Q L, et al. Purification effects of floating bed culti-
vation of water spinach on tilapia aquaculture pond water quality[J].
Journal of Southern Agriculture, 2019, 50(6) : 1378—1384.

[7] )3t . ZEBRAE P R B AR AR % W B TR FE R K B 58D AT - 8
YL R, 2013:51-63.  XIANG K. Study on the treatment of turtle—
breeding wastewater using economic plants floating—bed system[D].
Hangzhou : Zhejiang University, 2013:51-63.

[8] A% b A% Asf 8 A 24 a7 T . 4R 24 8% 92 4% [DB/OL).[2021-10-19].
http : //www. chinapesticide. org. cn/hysj/index. jhtml. Institute for the
Control of Agrochemicals, Ministry of Agriculture and Rural Affairs.
Pesticide registration data[DB/ OL]. [2021-10-19]. http://www. chi-
napesticide. org. en/hysj/index. jhtml.

[91 5K . = T M R 28 3 T2 S8t () A S PR D). Al 2,
2014, 2(4) :57-59. ZHANG H. Occurrence and control of main dis-
eases and pests of Yunxiao willow leaf and white—stalk water spinach
[J]. Southeast Horticulture, 2014, 2(4) :57-59.

[10] 47 RV, 2%, [kl i . AN [) 245500 %o 9 1 65 FH 1] B R0 B 7 o 11

WWW.Qes.019.CN




m@g 1210

URETRR Rt Y £ 4155 6

FmJ]. WAL R, 2016, 57(7) :1004-1006.  YANG F L, FU
S, LU Y L. Field efficacy and yield effect of different fungicides on
white rust of water spinach[J]. Journal of Zhejiang Agricultural Scienc-
es, 2016, 57(7) : 1004-1006.

[11] BARvEaHe, 7 I, 2R, 4 . I Fg I 785 2 30 20 338 2 2t 26
K5t F AR #52%, 2017(7) :48-50.  CHEN H Y, JIX C, QIN S,
et al. The species and their control of main kinds of diseases and
pests on water spinach in Lingao, Hainan[J]. Vegetables, 2017(7) : 48—
50.

[12] BARTLETT D W, CLOUGH J M, GODWIN ] R, et al. The strobilurin
fungicides[J]. Pest Management Science, 2002, 58 : 649-662.

[13] 272, B9, BRALEL . T SEURE PRI IR IR 2 2% 1 70 X K 2B A= e A
B AE B L)) R 25272741, 2019, 21(5/6) : 831-840. LI
H, CAO F J, QIU L H. Research progress of the ecotoxicology of stro-
bilurins on aquatic organisms|J|. Chinese Journal of Pesticide Science,
2019, 21(5/6) : 831-840.

[14] European Commission. Review report for the active substance pyra-
clostrobin[R]. Parma: European Commission, 2004.

[15] European Commission. Renewal assessment report pyraclostrobin[R].
Germany : Rapporteur Member State, 2018.

[16] AR IR, HAYTHAM S, JRAFTH, 45 . LT 5% 9% ik ms it 7 8 4 3 A
TERVBARNS ST R 2GR S, 2018, 39(7):28-34. NA
X L, HAYTHAM S, ZHU C Y, et al. Analysis of technical characteris-
tics of BASF pyraclostrobin 9% CS[J]. Pesticide Science and Adminis-
tration, 2018, 39(7) : 28-34.

[17] & 2z . AN [ Jo0 1500 T4 B e P o 155 065 7K A= A= 0 3 PE RS2 W [D]. 28
2 I R4 K2, 2017, GAO Y. Toxicities of pyraclostrobin with
different formulations to aquatic organisms[D]. Tai’ an: Shandong Ag-
ricultural University, 2017.

[18] OECD. OECD guideline for the testing of chemicals Daphnia magna
reproduction test (Test Guideline No. 211) [R]. Paris: OECD, 2012:
22-23.

1% WHART]

[19] FRAL, BB, 4 7, 45 . RS X AR 25 % /K A A= M 1R ) K
SRRty FRE YRR 8 735 AR A B A4, 2011, 6
(5):471-475. YU C H, HU L N, HU D Q, et al. Primary aquatic

risk assessment of pesticides in european union : Uncertainty factor ap-
proach of standard species|]]. Asian Journal of Ecotoxicology, 2011, 6
(5):471-475.

[20] GEMS/Food-EURO. Second workshop on reliable evaluation of low—
level contamination of food: Report on a workshop in the frame of
GEMS/Food-=EURO[R]. Kulmbach : GEMS/Food-EURO, 1995.

[21] PEREZ-RODRIGUEZ P, SOTO-GOMEZ D, PARADELO M, et al.
Concentration levels of new—generation fungicides in throughfall re-
leased by foliar wash—off from vineyards|J|. Journal of Environmental
Management, 2017, 203 :467-475.

[22] REILLY T J, SMALLING K L, ORLANDO J L, et al. Occurrence of
boscalid and other selected fungicides in surface water and groundwa-
ter in three targeted use areas in the United States[]J]. Chemosphere,
2012, 89(3):228-234.

[23] GUO X Y, WU W Z, SONG N H, et al. Residue dynamics and risk as-
sessment of pyraclostrobin in rice, plants, hulls, field soil, and paddy
water[J]. Human and Ecological Risk Assessment: An International
Journal, 2016, 23(1) :67-81.

[24] European Commission. Eu Pesticide Database[DB/OL].[2021-10-
25]. https://ec. europa. eu/food/plant/pesticides/eu—pesticides—data-
base/mrls/.

[25] Electronic Code of Federal Regulations. Tolerances and exemptions
for pesticide chemical residues in food[DB / OL]. [2021-10-25].
https : //www. ecfr. gov/current/title=40/chapter—1/subchapter—E/part—
180#180. 582.

[26] The Japan Food Chemical Research Foundation. Residue limits of ag-
ricultural chemicals[DB/OL].[2021-10-25]. https://www. ffer. or. jp/
en/zanryu/index. html.

(ifEgmit - 4



