Y oolat / 4 5 caeans Jl (DOI): 10.22092/ISFJ.2020.121666 ool oMt ale alas

F9ox0 3985 Bl 30 Jwko (3958 gu T RS oS SIS Lawgio (s
(Cyprinus carpio)

0L 2T e ML e lallis bl s sl il aabls
*sh.omidzahir@umz.ac.ir

Q‘)ﬁ‘ (J.a.u.‘f‘_.i ‘CJ‘JA:;:)LA blg.aid‘é cw}@‘ 9 u:t‘:'JJ ‘5‘9.‘.“- bm‘d_\

WWAA (59 10h el ()6 AWAA o 1dl o 6

A skl sysm i polie 0k IS gl o & el )8 A5 Ge s 51 SS Jie O s s
el 0313 3 st 2u5n dmen ssS Al 3 1 et O s S Ola Ll sl i il G 38
3338 A > 3ol ssb o Jsemn sS sl ale e Osil sy (SRS 035 Olse el s ol 4
AL RPN PPN S R EON PSP SR S g JPR IR IV YA PRVLY- WAV RS PSP NCA-TEpeyer
DS w5303, 5 8 43 sl sb 4 Olale ¢ SuniS 63 gdes s Sl e A OoF Oliale Sl Ol el 48 5 VY
8 5 VY A X a0l s 5w S S5 e Ogusilpmin i) 0 o5 VAL VIS ATE Y o Glackle 5 e s
5050 SPSS L3l o3 b Sy sobT SIUT oy Sl eslinal b aie] consy sloosls i oof Olals Sl Ol sl
45,5 lma LCO9 5 LCIO LCT0 LC50 LC30 LCLO LCL falt (LC1-99) ,slin 5 <58 15 oss
0128 Clale Olpn 5 b bl ialesT Oy al33l 5 e Og sl clale (201581 b Olale U 5> O s
03 oaiS Bl o gme Olga o5k il 28187 2alaT Oley s 2l 331 b Jgemn 558 (ale s Jome O sl ey
S Olge addllan ol 53 T oty 2d 53 8 VBT 5 VYO AIAY /AP (i el 48 5 VY BA TE Lol
05 e S VTN 5 NSY NS i e Ol g S e JSe Bl Jilae 5 gk Bl Gl ol

4335 aloes

Cyprinus carpio LC50 « ol ( awlid mu ¢ Jsio (ygysilmn S5l IS

J gomno 0wt g3

0



O‘JIS.AAJ u.&l:ﬁlLa &LAAJ

mpl o Shee ke b hierygysdlowcn (2004
orulsie] Cole Gy e |l OLSYeiul
P e 9995 (o8 edlanl 9 el (lly (6590
WS (o0 xS sl e sladile 0b) 5 ek pends
@ axg b ey eidemcy (Saeki et al., 2004)
(ol il 0gb go dacd Bran 3l e ol Ho cld>

Sly Wlgh e 0ol Bpae e lade g3k polie

25,5 ol slalae

g 5,005 oloonds sole SO Caons Gyuats (glp

35 Sl 0035 Sgzge a5 gliowd oole o] Tonas clale
Idel @b cwl oY w0pSe S8 ol oy
Somer )3 1) paee S ulid e slagiales]
Oy Jole @l 5 aese JLE b5 955 L
Ll Srae jlme Gl 5 il poons (5,51
Py S Gizeins 5o Galojl 5 Ban aiS 0 051
@l slezel LB (g lme 4 (o) cg ! Slogzge )
Milijoprojekt,1994; ) el L5l sl 5l cble>

(Di Giulio and Hinton, 2008

bl 55l e nd cdale b Ylre clale 2STas

Ao sbre bl sl @ o T 092y a5 sl s
Clile hugie 1V e Jsles o] Jlake g g oo 4i8,F
Sge cale il poen ail e 4zl 35 carsS
U Se 5o WlgS o 45 Cal o 3 ale Ul "o

Jolae g 098 s3] Slogage 517V Sl o el
(Gray, 1995) sl . azcls 47 LC10

2 Jeieigsslsminy S e gy )5 S99 L
(ol ke 4 ol gy adl 5 s,5leS g)l5e
2 oSale nl Conn 5550 50 (099500 Ly Dliiss
FAO, 2002; Sabater ) ol sais pll 551 Slog>ge

3 Acetolactate synthase

4 Median lethal concentration or lethal
concentration 50% (LC50)

5 Maximum Allowable Toxicant Concentration
(MAC)

6 No Observed Effect Concentration (NOEC)

7 10% LC50 96h

8 Lowest Observed Effect Concentration (LOEC)

EVRVT

Bl oy om 3l Gle slerd Slse @y 08
ol o &S cl (g5,5leST slacdld Gl Send
Ngame ity 5w Oluls mals 5 oy
Lot edl ag) (o g ol oolial 03,5 o (55y5laS
2 Ll sge Sl o)lye sl sla S Lo jlsen
Ohen 5 Slaes) cewl ooy oljer ) lare
Sy slacdad Glye 4,528 Jled slagliwl (VTR
S O Gl e aSh sk Sgd o0 wgeie (55,9L5
Gl 5 a5 3518 992 19057 )3 @i SiS ) S
2 Y75l G olisle 9 IS slap b e le
4 ary b OYAY L Kas 5 camly) ail e LSe
Exlre 5o BB a0 5l o uXiw o, o jieole aS)
I ol s ol olond olgs 3l eolitul «g5,5laS
g o 0oliisl ST L allis gl 45 (5,5La5 pgons
o LT basg g5 s 9 00 S ST o
oo o LSl ol iy 5 Ll collB wigd o
Contj bz (Sogll aie) 5 0SS5 ele 51 (S
oslaw! (Newman and Clements, 2008) <.
5 &)l 5525 5 kel (Ql55laS gt psans ) o
poems (2l 8959 s &5 i alse 552> slatn,
@l Slogzse Gk oal il 5 905 0 2 slabae &
NS0 SR eyl oo 3 gl alex
Gl oyl Gl Bl 4SS (o ol L (Mattews, 2006)
WX pges w3l Sl s bons OlS 5 pl s
Sl hls 5 ondy Slogzge wla (gl ailed co asly
YY) olSan 5 Slins) sl wgllasd

&l o33t 3,088 £yl 50 o (BT pgans 5 S
ol degygilamin )l sl 35
S oS ale TSty ()l pb L etecss il
sladile J;u5 glp o aBloe 0y5l Jeisdlgw o0l5il>
Ogmed (flide SVgarme gl50 )3 S (e 9 550
e Lo gblie 5l gl ;0 &8 5 Ligw puiS i

Okamoto et al., 1998; Saeki et al., ) s, 0

1 Bensulfuron methyl
2 Londax
22



Ol oY ale el

s PH o)l az o ol O oleond 5058 sl S35
A5 RS el s ST ol Jslons (5051
Gl ol (( SoiS coguste s uig'LA)'T alel gl
09,5 ;o 10 plooas A olaxi Log,S A jo Bolar j4b
ab 18y 5l 50 aald glsie 4 0g)F S Wud el
095 V 50,55 2o Iy e (yg)98lgmiy 51 (ilale 5
R AP EY ARV ER Lngu]a.LC quM )») t_ou.i).a.i ).i{é
D3 e Boy9098gmin ) 0 e S T g Y N /D
Sl el A8 5 VY FA XY glagle; o 5w S
Sialej] o FaraS sogame cdale 0,51 cansys 51 e
Hebiie (pl 4 .85 O g0 eaiS cale lawgie (ral
30 09,5 ;50 ool sae Ve slawi Leg )T 0 o labs
S e aald laie 4y 0,8 S el e 1SS a4
99,55 8l o e (g5l 5l Ble g ol a8 S
VA 5 VIS AIE Y ol b yme 45 S0 05,5 ¥
O g a8 S 18 Lie (y9y9,9800m (] 0 S
obale bl slaws el 45 5 VY FA TF slapl
Oogy 5 oolatwl b sdel cawdy (slaools o Lol oS

. . TR T .11
B (2 )30 SPSS 58l o 5 b g 55kl U]
LC30, LC10, LC1 Juls (LC1-99) polie g ob,5
Jga> 5l eslaal L LCY9 4 LCOO ,LC70 ,LCSO,
Jlas g Jae s clale Glre clale iSlas ixen
ol 0 e Onygsilmin S e fee cdale

W L.}“..“.."‘U“ (.3'. ..“‘L". <
%)

ULN.: ém IRPRC RS Y 5 U’“"L")] )‘ J..ol} C.:L..s
Vool Ve el o)) e lacdale o lele ol
bl Sl Jieyg g eblgm sl e a5
S S T g Vs abey S e oSS

2 Probit analysis
44

et al., 2002; Singh et al., 2016; Yu et al,,
@ 50 55i8 Jlad slagbisl ;5 055 5 10l 0 (2017
&l 53 Jee G9ysdlgmin p 5 Syl B oolinal o8,
49y 9 B Sslsid Sleosgar s as o)l mn
g oyl 58 Ol s bLs )1 o a5 o] B, cuns
4 pgew ol slacley 5oy plie o)lges
il wis S oo o)l lalills jglme ol slolame
o S Olie 0yglp boalaly o i mee
G sl 48,55 D jg0 bl e Ggy58)5min
y et 0sasgmin S lie L sl sl pol>
Gl 5o eelosls JB g 2 8590 (Jyere 5505 (Bl 5
oaiS clale haugle ( SoiS odgaze (e Gaiod
Foo cdile Jlao g Jgope chile lxe chile 2Shas
5 o Gyere ssS Bl o e Hyslgmin m

005 s

B gy 9990

Soere 155 (e azm sae VY slow Lol> e jo
aS & S VYIYEVE 59 oSl L (Cyprinus carpio)
Syse g 0dd i 2o S (ale Ngn asye Sy
sohie 4 b ale Buams £9,0 51 L8 .c8,5 )8 colaiul
)0 Akhe G S 4 wae e bl b8l
Sae 50 5 (6,055 ey lsST jo alRasle;] Loyl
2ol G g weps Vol 4 iy, )85l
RER%

Pl L (Olnl ol e8530) e (sy9dlgmin RS ale
S 23,5 ) 659l pgens oKy 8 51 (60%
Gialej] coansnS Clld g (et Ghalejl el
ha 4 oS nl b plasl | FALES s0gume (yrend
o abul OECD g, (wlulp 5 oSl b Sl
5 5 siales] £5,5 5 U cels YF (OECD, 1992)
boe Sooll 5l 6pFol> sl Lialej] plamil s
ool Das Jsb o 5wl gie plale 4y (polié

1 Rang Finding Test



OloKan o U.M:Q.';L& u_]l.a.;)

Ga0yd (N=Ye) Jgoro jgu5 o il olasd ¥ Jguo
sbcdile L apalgo 3l w cclw A7 g VY FA T lagybo)

(5 59 055) S (39,98 g gl
Table 2: Mortality number of C. carpio (n=10) at 24,
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concentrations of Bensulfuron methyl (g/l)
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Determination of median lethal concentration of herbicide Bensulfuron methyl in
common carp (Cyprinus carpio)

Rahmani Khangahi F.}; Omidzahir Sh.""; Movahedinia A.*; Akhoundian M.!
“sh.omidzahir@umz.ac.ir
1-Faculty of Marine and Oceanic Sciences, University of Mazandaran, Babolsar, Iran

Abstract

Bensulfuron methyl is one of the most widely used herbicide which is used in agricultural
fields, especially rice fields. The present study investigated the toxicity of Bensulfuron methyl
in Cyprinus carpio for the first time. To this aim, in order to determine the range Finding
Test of Bensulfuron methyl, the fishes were randomly divided into 8 groups including 0, 0.01,
0.05, 0.1, 0.5, 1, 2 and 4 g/l Bensulfuron methyl and fish mortality was recorded at 24, 48, 72
and 96 hours. After determination of the range Finding Test, the fishes were randomly divided
into 5 groups in three replicates at concentrations of 0, 1.2, 1.4, 1.6 and 1.8 g/l of Bensulfuron
methyl and the fish mortality were recorded at 24, 48, 72 and 96 hours. Then, the data were
analyzed using Probit analysis by SPSS software and LC1-99 including LC1, LC10 .LC30 .
LC50 .LC70. LC90 were calculated. The results showed that fish mortality increased with
increasing concentration of Bensulfuron methyl and exposure duration, and the lethal
concentration of Bensulfuron methyl decreased with increasing exposure duration. So that, the
LC50 at 24, 48, 72 and 96 hours were 1.86, 1.82, 1.75 and 1.62 g /I, respectively. In this study
Maximum Allowable Toxicant Concentration (MAC), No Observed Effect Concentration
(NOEC) and Lowest Observed Effect Concentration (LOEC) of Bensulfuron methyl were
calculated 0.162, 0.162 and 1.41 g/, respectively.

Keywords: Bensulfuron methyl, Toxicology, Fish, LC50, Cyprinus carpio
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