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IR AL Byt LC-20AD = R0AH G, 5
HE RF-10A, ¢ Y645 M 2% | Inertsil ODS-3 (5 um,
4.6 x250 mm) 8%+ | Oasis HLB (6cc,500 mg)
[E5] AH A RO 25
1.2 HmR&E

SRR AL T 9 T A 1 DT A A Ry Aol
K= IR GE B, Bk 3 10 %7 [G Y WF 57 E 1t
(T1.T2.T3) 8 - He IR 5 %, Y5 m R 0. 467
hm® A ROKIE 1.3 m, JEHESE 2.0 m K 100 m
BEFE50 m LA 101, BEREE 67.5 JTR/hm’,
2019 43 NP IRIAARIRAEIE R A A I 5 A
1HWHZE9A22H, S AE9 H, 48 11 HX5%
FEIEFRIA K YE I - RGURR T R  RAE, OF
K HACH 455X 22 2 $00K 5 73 A {00 5% 58
KU AR pH S K R AR T E . 10 A 11
H XT38 5 RO JEEE 4 IR BT R AE . TR0
FEVUSEE R 1 m RS R R IZFRHKEE,
RAGIRAR ORI MR X 98 15 2 )2 + 1%
(0 ~10 em) Z JURFE IR G5 28 A\ RHE B4
Hro FERIEE AT 2 SR A IR G R A
BE IS, Y HIZ SR E, T 4 CHbt
Y IRRAF .3 H PN 58 BURE Sl ATAL BT AT
1.3 WEFHZE

TR | A3 R ORI A it o e M 1 U 0
22 (R BRI 0 o s OBORH €35 ) (H
1071—2019) "¢+ 3 Fnist AL & H 1 1 0 52
FIACRAR (515 ) (HJ 1055—2019) 7,
1.4 FRERFSRERIE

KON AT E i, B B AR S AR AR
VAR i e 0..5.10.,20.50 100,200 pg/L,
25 R B S LN I A b ol A 2t R A 1T
FH040.997 9 ~0.999 8, AKAEHEH B 7 A
K BR A 2 e/ L, T SEATTAR) b 2 H Bl 1) O v
KR 20 pe/kg, BT A AR S BCE — A AT
B
1.5 HEEBRETEMR

R FHRTAE 125 %8 37 58 7K S UAR v e J B
) A A RUBS: AT TE . XURSE: B A (risk
quotient, RQ ) A4y 5 1) PR 453 A6 L vk J32 5 T oL
Wk B (redicted no effect concentration, PNEC) [
LUAE , Horh PNEC Sy BB R40W e B (LCs, ) 85
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factor, AF) Z 7, R M s 5 i AF g9 U
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Fig.1 The concentration of glyphosate
in aquaculture water
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Fig.2 The content of glyphosate in sediment
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Fig.3 The content of glyphosate in pond ridge soil
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Tab.1 Glyphosate residue in water in different regions of China

#h RS W e i
Provinces Sampling point type Concentration/ ( pg/L) Detection rate/% References
WiTL Zhejiang P 7K b Drinking water source N.D. ~5.930 27.6 [10]
VL7 Jiangsu Ji# Taihu Lake N.D. ~19.097 22.2 [11]
FtJ Guizhou YR 7K B b Drinking water source N.D.~25.7 66.67 [12]
2 Yunan 6 42 77 [X. Terrace production area 32.43 ~98. 64 100 [6]
¥ Shanghai JK =S A IE Aquaculture pond N.D. ~57 46.7 AR5
F2 AEMRTBERARYHEHBERBER
Tab.2 Glyphosate residue in soil and sediment of different areas
5 RAEA it ot it
Countries Sampling point type Content/ ( pg/kg) Detection rate/% References
M2 4L Argentina 4 H + 1% Farmland soil N.D. ~1224 >93 [13]
7o Greece et K3k 43 Rural and urban soil 26 ~40 600 36.7 [14]
P H2 #E Argentina W UUERY) Fluvial sediment N.D.~75.5 95 [13]
[if# 4 Argentina WIAUTEY) Lake sediment 0.13 ~20.34 21 [15]
H1[E China FEFE M IETTUFY) Culture pond sediment N.D. ~1 149 83.3 A5
H1[E China FEFE M IE I £ Culture pond ridge soil N.D. ~5 057 77.8 AR5
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HpEsE (K 3) , HBUS R AR LA B 2% B
ARG EBIGE . ZEI], FRGE 7 FE I 3 B 1 7
TSR BB 5 o B v 4 R R T

http: //www. shhydxxb. com



824 B SR = SRy N = 1 30 &

TR AR HE AU B IR T KA, HAE DT
Lok kaH BEAT 43 B, BENTO 261 fF 5% k31, +
e il 1 A B AR DX IR 1) 0B 25 A T B R Wil
FE9.4% KIEHIEBFEN2.8% . AW
IR S 24 o SR AR R T ARG 12% , 981
[ FEFE KA B LR P i R A R, R P 1 A
B2 mTH,S H R YE K B R, T R
55E K i I P At FH o B A oG, i K S DT
R P B B H B T B B R K TSR 8 2
FE 3wl 1,6 A F 7 H 32 HFREZE K50, J7 54
IEYESE A rp BOH R S A WL R R, DU R
FHBE S EA U BT BRI T S o
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W R L o e Tt 1 ) T SR AR K A 1 1
o 10 7,3 H RS Y T B4 51 B
H L BRI T B A S SR A KA, HE K K AR
S5 R 2 TR b = H B Y Py RS ikt Tl RE
BHRIRZ —
2.3 EHBESREITMG

ERPE R K AR T AR ) R M R R AR
TEORL, 2o A i) 56 [ AR S B BB B ECOTOX
( P4k : https :// cfpub. epa. gov/ecotox/ ) FI 3k %%
BRAGAH K AR A W S e s e B , T3S 2
PNEC,,., 1 PNEC .., W32 3 o JKAARSEH IR XUBS: B
1B (RQ,.. ) F1IT ALYy v B H B 09 XU RS 7 (B
(RQ..) 73 3 A% RIBIFFRAIES H29 A
FREEIK B GURR ) v 2000 B gl 3 55 3R 3 P 4%
TR PNEC,,, F1 PNEC,, 315433, L4 4
S,

®3 EHBIKEEMRUSUEERIER PNEC HE
Tab.3 Acute toxicity data and PNEC value of glyphosate in aquatic organisms

R AAPE R PR PNEC,,../ PNEC..,/ ik
Sensitive organisms Acute toxicity data/(mg/L) (pg/L) (ng/kg) References
JNER#E Chlorella kessleri 96 h-ECs, =55.62 55.62 1547.81 [18]
Z2JE ¥ Nitzschia amplectens Hustedt 96 h-ECs, =29.00 29.00 807.02 [19]
KHU3% Daphnia magna 48 h-LCy, =51.12 51.12 1422.58 [20]
2k 7% Daphnia carinata 48 h-LCyy =29.60 29.60 823.72 [21]
H AR UF Macrobrachium nipponensis 96 h-LCysy =11.237 11.237 312.71 (22]
JE B K HF (fF4F ) Caridina nilotica( juvenile) 96 h-LCs, =6.768 6.768 188.34 [23]
Je 2 K HF (U ) Caridina nilotica ( adult) 96 h-LCsy =27.785 27.785 773.21 [23]

HIZE 4 TR SR A S 39T PN 7R FE K T gk B e
T T 1 S A 0 1) A 2 AU 3 0 TG B I KL
IS0 H A DXL, o7 L9 53. 3% A1 23. 8% , H
U AR AR e XU B, o BE 23 33 O 13. 3% Al
9.5% .5 AHLEI 5 H , FREH/K ok B w5 H B 2
A AU T B A KU, JHE v e B R R AT SR AT
TEFPAE i R . 9 T2 Fr 53 /K 5% B o H
XTI A A A i KUK . MENSAH 46 % ]
PR UL S0 A (SSD) 4 A5 I T TR 7 21 ik
A A R TR 7R P RSB K R A, FERRAE
0.002(N.D. ~0.021)mg/L, HFZF KIBUNER
WL T , BR 2% 85 T IR A K A b ) B H RSN, L S
GRS S s 1 HO OBy b R
e, HIES WIS HZE9 HIREIEIIRY
Hh R B BB X T 2 AR AR ) 4 AR A B
Sy A AR AR XRS5 B 23 3 Ol 50. 5% Al
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Tab.4 Risk quotient of residual glyphosate in aquaculture pond water
RO yurer
HURAEY) Tl T2 3
Sensitive organisms SH 6 7H 8H 9H 5H 6H 7H 8H 9H 5H 6H 7H 8H 94
May Jun  Jul Aug Sept May Jun Jul  Aug Sept May Jun Jul  Aug Sept
JNERE Chlorella kessleri 0.090 0.162 0.036 - - 0.252 - 0.036 - 1.025 0.090 - - - -
ESIAA
iﬂj?%. 0.172 0.310 0.069 - - 0.483 - 0.0609 - 1.966 0.172 - - - -
Nitzschia amplectens Hustedt
KIS Daphnia magna 0.098 0.176 0.039 - - 0.274 - 0.039 - 1.115 0.098 - - - -
[£k 7% Daphnia carinata 0.169 0.304 0.068 - - 0.473 - 0.068 - 1.926 0.169 - - - -
-
HATHAR . . . 0.445 0.801 0.178 - - 1.246 - 0.178 - 5.073 0.445 - - - -
Macrobrachium nipponensis
g
F’b{/j@ﬂ‘(‘?iﬂ‘). . 0.739 1.330 0.296 - - 2,069 - 0.296 - 8.422 0.739 - - - -
Caridina nilotica( juvenile)
JEL AR CRAF) 0.180 0.324 0.072 - - 0.504 - 0.072 - 2.051 0.180 - - - -

Caridina nilotica( adult)

T RO yer <0.01, S TEHI R UK 5 0. 01 SRQ, e <0. 1, WAL 3 0. 1 SRQ e <1, WKL ROy =1, WRINEE; - TR AME

Notes: RQ, .. <0.01 indicates no obvious risk; 0.0l <RQ,,.. < 0.1 indicates low risk; 0.1 <RQ,,., < 1 indicates medium risk; RQ .. =1
indicates high risk; — indicates no detection.
x5 FEERRYPHREBEZHBOXEEE
Tab.5 Risk quotient of residual glyphosate in aquaculture pond sediment
ROQ..q
HURAEY) Tl 2 3
Sensitive organisms SH 6A 7H 8H 9H 5H 6H 7H 8H 9H 5H 6H 7H 8H 9H4
May Jun  Jul Aug Sept May Jun  Jul Aug Sept May Jun  Jul Aug Sept
JNERE Chlorella kessleri 0.742 0.049 0.112 0.023 -  0.109 0.103 0.327 - 0.262 0.052 0.093 0.090 0.036 -
L
: . 1.424 0.094 0.216 0.045 -  0.209 0.198 0.627 - 0.503 0.099 0.178 0.173 0.069 -
Nitzschia amplectens Hustedt
KI3% Daphnia magna 0.808 0.053 0.122 0.025 -  0.119 0.112 0.356 - 0.285 0.056 0.101 0.098 0.039 -
2R % Daphnia carinata 1.395 0.092 0.211 0.044 -  0.205 0.194 0.614 - 0.493 0.097 0.175 0.170 0.068 -
VAT
HA AR . . . 3.674 0.243 0.556 0.115 - 0.540 0.512 1.618 - 1.298 0.256 0.460 0.448 0.179 -
Macrobrachium nipponensis
}I-ZR;?K%(ME’_F) . 6.101 0.404 0.924 0.191 -  0.897 0.850 2.687 - 2.156 0.425 0.765 0.743 0.297 -
Caridina nilotica( juvenile)
JEBRUF () 1.486 0.098 0.225 0.047 - 0.219 0.207 0.654 - 0.525 0.103 0.186 0.181 0.072 -

Caridina nilotica( adult)

RO <0.01, N IGHIL R R 5 0.01<RQ g <0. 1, AMRMUE; 0. 1SRQ o <1, AHFEENEL; RO =1, RN - AR

Notes : RQ
indicates high risk; - indicates no detection.

S BITREAR R AU , 2 BRI R AT BER T BLAR
ol T 77 2Bk 5 lORs 38 38 FH K e slf Mt A7 B
o 2R FH R H B S5 B 7R B R 4 o A
SR MUGIE o I8 S it PR o o O A B Kk
A1, 0 FH 5 H M T A 2% A0 T ) R K nh e o
JELANS 5K B o 7E 2P T T R 5 4 3 (] ) e 4 4
T H R R AR TR K

3 e

DL B4 X 3 1 % [RVE MR SR 56 3% O 0F
FER G AR N 5L (1) FREE AN, FRFEK
DURL Ay i 308 3 b e B ARG R 23 g R
46.7% 83.3% M1 77. 8% , 5 K% B8 1H 433 A 57

sed

<0.01 indicates no obvious risk; 0.01 <RQ 4 < 0.1 indicates low risk; 0.1 < RQ

wd < 1 indicates medium risk; RQ =1

bg/Lo1 149 pe/kg 15 057 pg/ke. (2) % H B
5 B KT 5 HUA M XA LA T+ 25 K, 300k
A MR e o R SR O B (3)
A 2 SRR A 2 T , 98 03 ) K U B
ek B I B R A8 17 6 1 SR
(4) LI 33 2 R0 P A R 0] L LSRR 5
PR . T T K 77 3 B B v IR
% SL IR , 76 L O F 5 o T 8 A 34
Ml PR R B IR B R R K 7
A A A TR
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Residual characteristics and ecological risk assessment of glyphosate in
Macrobrachium rosenbergii culture ponds

SHEN Luyao', PENG Ziran', HE Wenhui', FENG Minjie' , DAI Xilin®
(1. College of Marine Ecology and Environment ,Shanghai Ocean University , Shanghai 201306, China; 2. College of Fisheries
and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: Residual characteristics and ecological risk of glyphosate in the culture environment of
Macrobrachium rosenbergii( M. rosenbergii) were studied. From May to October 2019, the concentrations of
glyphosate in aquaculture water, sediment and ridge soil samples of three M. rosenbergii ponds in Jinshan
District of Shanghai were monitored, and the ecological risk of glyphosate in aquaculture water and sediment
was assessed by the risk quotient method. Results show that the detection rate of glyphosate in aquaculture
water was 46.7% ,and the maximum residue value was 57 pwg/L. The detection rate of glyphosate in culture
pond sediment and ridge soil was 83.3% and 77.8% ,and the maximum residue value was 1 149 pg/kg and
5 057 wg/kg,respectively. The results of ecological risk assessment showed that the ecological risk level of
glyphosate in aquaculture water to the sensitive organisms was mainly no obvious risk and medium risk, while
the ecological risk levels in sediment were mainly medium risk and low risk. Research shows that the residual
level of glyphosate in the culture environment of M. rosenbergii in Jinshan was at the middle level compared
with other areas at home and abroad,and the main source was the use of glyphosate in pond ridge weeding.
The residual glyphosate in aquaculture water and sediment had potential risks to M. rosenbergii.

Key words: Macrobrachium rosenbergii; aquaculture pond; glyphosate; residual characteristics; ecological

risk assessment

http: //www. shhydxxb. com



