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Abstract : Amide herbicides may pose a potential threat to the aquatic ecosystem and human health due to their ex-
tensive use in China. In this study, both acute and chronic toxicity data of six typical amide herbicides to aquatic
organisms were collected from ECOTOX and literatures, and then the data quality and reliability was quantitatively
evaluated using ToxRTool. Water quality criteria (WQC) for freshwater aquatic life were derived by using species
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sensitivity distribution (SSD) based on the reliable toxicity data. Meanwhile, a preliminary ecological risk assess-
ment was conducted for amide herbicides in some surface waters in China using the risk quotient method based on
the WQCs derived in the present study. The acute WQCs were 1 171.5, 28.65, 71.75, 4541, 831.5 and 696.5 pg-
L™' for alachlor, acetochlor, pretilachlor, butachlor, metolachlor and propanil, respectively, and the chronic WQCs
were 101, 1.86, 149, 1082, 3.99 and 69.65 pg-L™", respectively. Acetochlor has moderate risk in the water of Song-
hua River, Jiulong River estuary and Guangxi sugarcane growing area. There were moderate to high risk of butachlor
in some water samples in the Yangtze River Basin. Metolachlor posed a potential moderate risk in the water of plant-
ing areas in Guangxi. No potential risks occurred for alachlor and preochlor in any water. Thus, it is necessary to pay

attention to the toxic risk of amide herbicides to the surface water ecosystem in China. The research results provide a

scientific basis for the establishment and revision of WQCs and pollution control for amide herbicides.

Keywords: pesticide; ecotoxicity; species sensitivity distribution; water quality criteria; risk assessment
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Table 1  Statistical values for toxicity data of 6 amide herbicides to freshwater aquatic organisms
B%*'?'“%IJ T?IB@%II YR - BEMEMEIE (g L") AS-W) AK-S)
Herbicide Toxicity category Number of species Range of toxicity values/(pug-L™")
PR JH 21 Acute 11 1 836 ~18 600 032 0.70
Alachlor &k Chronic 14 0.1 ~25 000 0.00 007
LR 2 Acute 6 100 ~40 000 0.05 040
Acetochlor &4 Chronic 10 02 ~34756.1 0.00 0.16
[EEN1S Ak Acute 7 157 ~5 350 0.08 0.69
Preochlor 1€ Chronic 5 119 ~20 030 0.00 0.17
T 2k Acute 18 11.7 ~8 180 0.00 0.14
Butachlor 8 Chronic 10 64~86162 0.001 024
SN R 2 Acute 8 240 ~46 210 023 0.76
Metolachlor 14 Chronic 14 022 ~25 000 0.00 0.15
frgi 2 Acute 6 430 ~9 500 0.02 049
Propanil 184 Chronic 3 04 ~550 — —
T — R EHE DA T US43 0T, P(S-W)RIT PK-S)/3 5l TE A A A I iR,
Note: — the data is insufficient for statistical analysis; AS-W) and P(K-S) are normally distributed test probabilities, respectively.
F2 EERRERMEFRIKEEYKRERE
Table 2 Aquatic life water quality criteria for amide herbicides
B 7 B ’ SSD 3 i 51
I-Ifric}il;e Toxztr}% fzgjgory Numbtr?jjfﬁs(pecies HC;/ng L) WQCH(pg-L™) SSDN\HTEjfls K RMSE  AK-S)
FH B 2P Acute 11 2343 11715 Normal 097 0044 >005
Alachlor % Chronic 14 201 1.01 Logistic 094 0068 >005
Z Hifli S Acute 6 573 28.65 Logistic 0.8 0.11 >0.05
Acetochlor % Chronic 10 373 1.86 Normal 091 0077  >005
S S Acute 7 1435 71.75 Logistic 0.87 009  >005
Preochlor 184 Chronic 5 298 149 Logistic 09 0.76 >0.05
TERE Z M Acute 18 90.82 4541 Logistic 098 0037 >005
Butachlor 544 Chronic 10 21.64 10.82 Normal 095 0058 >005
ST R 2P Acute 8 1 663 8315 Logistic 091 0076 >005
Metolachlor % Chronic 14 7.99 3.99 Logistic 097 0049  >005
i S Acute 6 1393 6965 Log-Normal 0.81 0.11 >0.05
Propanil 184 Chronic 3 — 69.65 — — —

T R TEAR CHAR , HCs 2R 5% IR 6 (L2 vk BE s WQC 2K STk ; SSD 2 Wy R Uk B2 4317 5 RO J2

SRR AR

Note: — no relevant data; HC; is hazardous concentration for 5% of species; WQC is water quality criteria; SSD is species sensitivity distribution; R is

coefficient of determination; RMSE is root mean square error; P(K-S) is the normally distributed test probability.

PeiE B RMSE S22 5 PK-S)
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Species sensitivity distribution curves of amide herbicides acute toxicity

Note: (a) Normal model; (b) Logistic model; (¢) Log-normal model.
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Fig. 2 Species sensitivity distribution curves of amide herbicides chronic toxicity

Note: (a) Logistic model; (b) Normal model.
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SHEEE AR T ARAS R O 1 S, AT b
T R 22 W R R 1) 5 M S I T, 23 B He W b i
JEEE S A RE

YRR 2 B — 28 B 5], oAt [ Kt I
T BRI B K R HERT IR (R 4), g KRR
BRI R STV IR 73, I FH e U A ) Sk
1% 28 d ) MATC €L 0.01 £33 7 54 B 51
A 7K B B 7.8 wg - LB 5 A HF 5% 18 1 WQC
(399 pg-L ") HE4%iIr, US EPA (4 25 BRI Ip 2
TR T BB X s 0 HE S ) R ) A K 5
FEHEAE 3 I B3N 2 1 A 0 1) S SO ol 1) B 1R A
Te A3 2 5l (level of concern, LOC)5 23R /K K 4=
AWK FEER Horh  LOC X 7K AR 35 HE A TG4 #E
S A TR EIUE N 0.5 18RRI A HOK AR A
BUE R 1, ASAEFE A5 i B R e | 5 79 FR e e A
TR A PEFEE( 5 US EPA 4554k T [al— Ao
G, ORGSR 25— B G T
V(LD 3036 I, YRR IV R 7 2 PO S T Y
Jie it FL4E A€ 8 (Poecilia reticulata) i) 48 h-LC,, 7 L)
TEHT A 0.001 ARAF TR AT SE P il & (9 0.02 pg-
L™ VE R B K 5 BE v I T A A5 b i) 2 1 I o
(.99 pg-L™)o DL LKA E 2 i i S 4
Fe LATEH IR 15 3], HEREAE A AR KON 7k, A
W9 R SSD vE Tk & i M T 48, HERIETT R

S K 5 S (AR L, ASBIF S Hp T e A S (AR
2 A% AR AL R — A5k 2, T A 1 i o (D) A 22
1900 245, NS FEA 4G50 HE1T 22 S 0 #T
SER R T HHO R T AR M R T S AR S
I e A5CHH () AF A S 3 M 25 57 (P<0.05) . 12 SE (A
25 5 2 KA D DR AT 2 T 5 ) T R e P 1 1k
PEARXT R ANAT 5 A 3 3 BT A 004 A5 R 1Y)
R M8F 0977 FEK e BB 5 oA B BE £
A DX IR AR 4 X 22 R AIF 119 2 P e , L8
R ZE RN EE L bR T EOBL S 1 B R s 2 A,
AT A WQCs 32 56 0] 58 J3 45 i 1 25 1 i
H1 SSDs kA5, AT FH T v [ 1 2 7K r ik Jie 2 B 5]
(7K BTS2

15 ARG PR 235 21 S s, o 2] 3 b 3 7K Ak e
P e A8 [ e 351 EL A e A i v 1Y) R 5 AU ) P
R DX TS A A6 VT 300 3] 100 5 Al 3% 3
X, BB KA R TR R el R Y Y B B R
A A e IRURG: ) | AT i IX el 24 1 A KA 6,
IV AARCINSE € 1115 u¥ /€ = 2 SN /90 b 2 e
PR AL T A RS, Bk [ v AR X 54
AZEFE, PRI, 338 X 3 dth 26 7K Hh ok Al S Bk 2 591 )
TR HR KT FIE 3 AU 75 BRI 50 X F AR &
T e DR P K T A e A s AN O SR BB
B a4 it .

x4 HHRPEBERERERRKREE

Table 4 Water quality criteria of amide herbicides in other studies

(pg-L™)
Bl Io 051 AP Wik a2 THEMESY R4S EY AEHY)
Category Herbicide Toxicity category Method Fish Invertebrate Non- vascular plant Vascular plant
LT fE 2 Acute 190 4100 143 34
Acetochlor &+t Chronic 130 22.1 - -
2 fre £ Acute 900 1250 1.64 23
SB[ IR (4 ) Alachlor 12 +4% Chronic 187 110 - -
US EPARY A g Zk Acute 1 900 550 - -
Metolachlor & Chronic 30 1 8 21
[ A Acute 1150 265 16 110
Propanil 12 Chronic 9.1 86 - -
122 6] iz e 4 .
IE-wN ST H B !u: i aﬁﬁ ST AF .
Canada®! Metolachlor  Interim Guidelines
i 1] S i 7 2% B0 it I 4 '
R H B ST H B !u: i af’ﬁ ST AF 0.02
Australia and New Zealand®  Metolachlor  Interim Guidelines
o [ R S T TR BYE Acute YRR 11091

Qiantang River Basin in China?”!  Butachlor & Chronic

Ak SSD

0.00056

TE - AT H

Note: — no relevant data.
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58N BE SR MURN & B e 525 ¥ G o IR i 1 80 e
SR TR RZES R LR OR A Y B ERUY & T
PRy TR i AT RN A T T B
R R EDR FE A T 80 i PR A R, %
5T B R SRR BE K R AL AR 2 ) 46 IF 38 % Bt
R BRI FEE K B AE R, TF A [R) PR35 2%
TR BB 550 A TR R R IF Y IR R IR N &
SRR R OCR , T LLOh #E ST  I0E R 1) K 5 3
HEFNRUBS PEAN P2 AR i

A 2578 S B i b S 8 B 300 DL R 4% SR K AR
. BRTZ A5 23 B R 2 1500 1 T R
24, Beggel S5 OAIFT i & BRI R 44 T AN R UG A
25 R FEER T PE AU . Mesnage 5557 F 58 &
B9 Ffiefe 25 1 500 R AT 8 A G I T LAl S MR
g5 EN R K BT B MEAE O o, O B R 4l
FFIVKR IO AR 24 1 390 (Hb 2, AR 38 ) 0 2 P A 7 I 3 1 2
5 RAG I 2K BT SR MEAE 22 16 4%, 182 K B AR
HHZE 50 £55 ) Pereira S5 B AF 5 UF BH AR b il
FURT R IR 2t Bk & T IE A, (X 32
TR I 9 A BRI P A0 14 3 4 R T R ol o
R, PRI, 2R 25 B 7K Jo0 6 v AIF 93 Hp 0 20 L 2 A
BRI AR R SR ARSI T R 5
FER A3 H DR A fE A A5 DL KU T A S
ety uliq 245 BhR) (A7 76 AT BE 21 o BERL R PR B0 A
B, T B TR X SRR R 9 75 YKo R
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251 ARFIEARAT T 5 hy TS 114 AL TR G e 28 B
B K A A K 0 BEHEAAL, T LA Ay ok B 285 B 2 741
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