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Toxicity of Glyphosate on grass carp ( Ctenopharyngodon idellus) , chub
( Hypophthalmictuthys molitrix) and crucian ( Carassius auratus)

Jian-wei FU, Meng-zhu SHI, Jian-yu LI, Yong YOU, Hui WEI"
Institute of Plant Protection, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China

Abstract; [ Background ] Glyphosate is a sterilizing herbicide effective in controlling perennial weeds. In recent years, glyphosate
has been increasingly used to control aquatic weeds, its safety to fish is paid attention. [ Method] Acute toxicity of glyphosate on
Ctenopharyngodon idellus, Hypophthalmictuthys molitrix and Carassius auratus was investigated by using standardized laboratory
procedures to calculate the safe exposure concentrations for these species. [ Result]The results indicated that the median lethal con-
centrations (LCy,) in these fish species gradually declined over exposure time. LCs, of glyphosate on C. idellus, H. molitrix and C.
auratus were 0.2518 mg + L™", 0.2588 mg - L. ™'and 0.2599 mg - L', respectively after 96 h exposure. The safe exposure concen-
trations were 0.0252 mg + L™, 0.0259 mg - L™" and 0.0260 mg + L' for C. idellus, H. molitrix and C. auratus respectively.
[ Conclusion and significance ] Glyphosate showed high toxicity to these three freshwater fish species, C. idellus, H. molitrix and C.
auratus. This paper indicated the importance to improve guidelines for spraying glyphosate when used in freshwater farming.

Key words: Glyphosate; Ctenopharyngodon idellus; Hypophthalmictuthys molitrix ; Carassius auratus; acute toxicity ; safety assess-

ment

MTAF A, B 50 S ik 22 b B it 1 K sk
ARG, ntayE JE La A, X ] e &5 YK
BRGS0 A= 0, e TR AR A, & ]
RESZ M (S 9758 . HH I ( Glyphosate ) 1y —Ff
DA R A2 S U T 3% A MEBR R0, i ok 25 i RS A%
FEFEY) A5 FRAL, AT By B B i RO i — 4 A
MZAEAE FATEARS 40 ZRHHEY, T 2T
I F 2% SR K S . EFRE R T
B i6 7K 38 A0 e A AR 4% 725 0 3+ W Alternanthera

1775 B #A ( Received ) ;: 2013 =03 =05

philoxeroides (Mart. ) Griseb. ( Z B B 4E 2009) 7K
A Eichhornia crassipes ( Mart. ) Solms % M 4 A
L HA BRI PHARCR

i Ctenopharyngodon idellus Cuvier et Valenci-
ennes | i fi1 Hypophthalmictuthys molitrix Cuvier et
Valenciennes #lffi Carassius auratus L. & F% E B
2T 2 IR TR  IIVE SR K 3R 5 b i L Y
TR, FE N TAAE T )R A B (B AR LLAE,
2008 5 4 IRARFI A=A FY, 1998 5 47 i A6 45, 2003 ) .

3 HH( Accepted) : 2013 -04 - 10
* 3 1 # ( Author for correspondence) , E-mail; weihui318@ vip. qq. com



- 120 - WAL Journal of Biosafety

H22 4%

] A A7 35 A X6 AR 245 %68 7K A A 0 1 AP R A8
T IREGE (BRAE A A, 2005 5 BT A, 20025 1)
AR 2004 ; # T T 4E,2007; Carlisle & Trevors,
1988 Jason et al.,2007) , 47 5 5 H PR 028 74
YERIR B WA — 28 (3R MM, 20115 2R B/ 4%,
2000 ) , H 5T FEH IRl w6 £ R £ B 14 A 4k
AL I, AWFSE LLRH TR X 42, TS
HOpF S £ RO A8 Y S VEEE VR, IR I 2 )
B R 7K Bl 2y e g e A VAR AR
1 w57
1.1 ik

R RO A0 PR BT R (0.20 £0.01) g
Rt TR R (0.49 £0.01) g - BT
e ta PR (0.52 £0.01) g - 7', 3% 3 Fl
£ Y A AR A AR T R R R G R A

RIS 7K Rt 48 h 540 L ORK, TR
Ji 24 ~26 °C ,pH 6.8 ~7.2 , A 745 7E 5.8 mg - L™
DL DREE A SROEIR
1.2 fHZ7)

4% F TR S P RER /K, 58 R LI A ) A7
1.3 KW AH*E
13,1 fistde  SRAIEERSE AT (5508 5,
1999) , Fifh fiffn 060 S5 i e I AT 9o
10 d 2247, I 1] HARBET- 3L IFTE 5% LI, ik
PRl SO RAL /N — U a0 TR
T 24 h 47 IR, IR TERMIE AT (P =25 cm
x25 cm) "PEAT, BEASAEELTPINACS L 25, 3 5
AL 10 B2, i 0] (i) A $ R RL, 10w
FIG 6 h 5, BIEF g st Ak 0 5 i A7 g
SR BT R EAE, S 43 i 5) 24 .48 .72 F196 h
MISET- R, BEZREMILER, & LMk
N AR FET, I S5 R FE T AR . A R
IPC R IR B pH S i R B o 1 9 [R]
24 h 1 IR - o
1.3.2 asiiRs  AREI0LE 000 E
JBxs L 0 | i £0 0B 6 7Y 24 h 100% AT Uk B
(LC,o) F196 h 5 K524 B2 (NOEC) |, SR 5 7T
FEI AR 6 SR BERR BEFI 1 S TH KO IR, A Ak 3
A 3R, FH BBk . 10,205 .0.256

0.342.0.410.0.513 .0.683 mg - L~"; fif4.0.205 .
0.256 ,0.342 .0.410,0.513 mg - L~ #illfa.0.205 .
0.256.0.342 0.410.0.513 mg - L™, iK¥HES
HETIA S

1.4 #EsbE

K FH SPSS 17.0 #4741 3t , 1153 Hh 4k [l
VAR, I3 R S B H B AL B 24 48 (72 F196 h
JE W LCso {8 LA B2 95% A7 DX 18], 8 2 B T Il xof
o Ao A0 i SRR AR . AR AR Se
=96 h LCsy x 0. 1 550 H 75 H i o) B £ % £ 01 )
0 VR BT (IR 7 ,1993)

BEPEVEO AR (A7 24 PR35 22 D i e v
WY, LL96 h LCs, fH R % s3brif , LCsy <0.1 mg - L™
FFEE,0.1 mg - L™ <LC,<1.0 mg - L™ N E#E,
1.0mg L' <LC,<10 mg - L™"Jyh3, LC,, > 10
mg + L™ MKEE ( E R R o SR Rl 2
WF5E I ,1990)

2 ZRE5HH
21 EHA& ffeafnfladE B EER

LG AR EE 12 h 5,3 APkl A g 34 2 I
T E R FRRER U AL BRAL Y 3 b £ i A
FEIN R PRI 22 AR S I R T B A R e B
TiE 5l , JU LA R W B Ak B 2 S5 ok W 5 i 5 2 6 15T (1)
FYAEA: | 4% 1 AL FRZH ) 3 Fb AR £ 1 H B[R]
TR EE 0 it e U | AV 9 A 52, A0 A B Ok 25
g, WF AT RIS VR oK, — Bt ], fa gk
ZEEBUTT K, X AP SR R N 55 , B AT
22 HA ffafnflad s B atEs

EH T X B RV £ 11 2 R SR
L1 ~3, WA RERN], A R H B E 1S K,
S fA R A ST T R T, S I R —
BN KRR o AR 24 48 72 F1 96 h, B H i X) w1
LC {43514 0.320 .0.288 .0.266 F10.252 mg - L™';
FEH g X i £0 1 LC, {8 43 1) 240.326 ,0.273 0. 261
F10.259 mg « L1 B H 0 6 421 LC, (B 50 51 A
0.463 .0.302.0.264 F10.260 mg - L™"', A U, Bl%
TR IA] B HEA , LC S, (B2 WU /) | 22 B X
o B £o R A0 ) Stk R R R



552 1 RS S 25 B X B ) £ ) 2 - 121 -
*1 EHBIEGNIMESE
Table 1  Acute toxicity of Glyphosate in C. idellus
I ] E WPy 95% ‘{7 X [i] BEMEAFLR BAYSE
. 7 . ) LCs y : g .
Exposure time Toxicity regression R” o 95% confidence interval Toxicity category — Safe concentration
(h) equation (mg -+ L7) (mg-L7h) (96 h) (mg- L")
24 y =10. 1345 +10. 3724« 0.9617 0.320 0.2940 ~0.3412 =7 High toxicity 0.0252
48 y =10. 7121 + 10. 5656« 0.9162 0.288 0.2575 ~0.3108
72 y=11.3174 +10. 9830« 0.9240 0.266 0.2301 ~0.2911
96 y =10. 8839 +9. 8225x 0.9220 0.252 0.2106 ~0.2799
BESIEATF ARy FETAEER v o BEXS 4
In the toxicity regression equation, y is probit of mortality, x is the logarithm of concentration.
*2 HEHBENEEHNIESE
Table 2 Acute toxicity of Glyphosate in H. molitrix
I ] = nlEpE Ic 95% A X Il B AR AR
Exposure time Toxicity regression R? Sli)’l 95% confidence interval Toxicity category — Safe concentration
(h) equation (mg - ) (mg -+ L") (96 h) (mg - L71)
24 y=12.7225 +15. 8780« 0.9932 0.326 0.3097 ~0.3436 =7 High toxicity 0.0259
48 y =14.6131 +17. 0520« 0.9613 0.273 0.2468 ~0.2906
72 y =16.5549 +19. 7994« 0.9183 0.261 0.2242 ~0.2810
96 y =16.7139 +19. 9569x 0.9187 0.259 0.2206 ~0.2795
BESEADF ARy AAET SR, x o BEXS 4
In the toxicity regression equation, y is probit of mortality, x is the logarithm of concentration.
*3 HEEHBHAaMANESHE
Table 3 Acute toxicity of Glyphosate in C. auratus
I [ B A 7 Ic 95% E-Av X Ii] BEESFER LR
Exposure time Toxicity regression R? 5071 95% confidence interval Toxicity category — Safe concentration
(h) equation (mg - L70) (mg L") (96 h) (mg- L")
24 y =8.4088 +10. 2036x 0.9683 0.463 0.4153 ~0.5774 =7 High toxicity 0.0260
48 y =10. 0490 +9. 6957« 0.9489 0.302 0.2795 ~0.3214
72 y=9.2834 +7.4035x 0.9231 0.264 0.2329 ~0.2877
96 y=9.5110 +7. 7094~ 0.9362 0.260 0.2286 ~0.2836

BES AT Ry HAET SR, i BEXS 4

In the toxicity regression equation, y is probit of mortality, x is the logarithm of concentration.
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