-

View metadata, citation and similar papers at core.ac.uk brought to you byj’f CORE

provided by Aquatic Commons

WA Sl /) sladt/ atens s Slosl oMt gale alas

IS StigeT ouids Clhle B 15 CadghingidS ik
(Oncorhynchus mykiss) oS ¢ y s¥TJ 3 4

(Y)J.‘ J‘J-A Li%": A.:a.a.“de.c K] *(\)L;S.A‘)i Jdaso
s.farhangi @yahoo.com

[ DOI: 10.22092/ISFJ.2017.109979 ]

VIV : ey 3oien i€ (L el le (55 5ol paine — )
YA ZL;’L.‘.%@JM‘Og;ﬁk@mdngJu‘grﬁa@b—Y
WA gl Gy ol WYAA LT remdls 5o gl

oW

GNTU58 als js S S sl oiiS’ il Cdr )3 Cud by sl 85 o TH i ) shaiay canlllas )

S ST 1 il Clale b e 53 (0,510 5 &Kile) 5 4/8 YN 035 Slals am kd 1,2 0SS
318 03lial 35 50 LS Ol gim (ALY 09,8 K ki S 515 2l 5368 e Y8 5 ¥ Vo Ve 2 bold (N-NH,)
VSN cLas) PH 5 Les coli Jay i Cod ok e Sl YF itay3 (N-NH) JS S goT oS il s )8
RS dslas) 3 S SLigaT ;i 53 08 oo Y8 bl yy S gaT oisS” ke (PH = V/VEY 5 31 Ko a3
3380 5T N Y sl 5LPH 5 Laes ol )N-NHg 0555 508 S gol 2 3,8 o
amw)quklf);ﬁl)bfﬁ\bbﬁ)\f.uosuu\JSJLgyToMm)bch}gf
5 i Gy g8 e 613 mian DN Csln YF cddd 1 s il ho 0 |y S ol 5 S S 90T

1 3y G l)T adgl Glels )3 Gl o iy (P<0.01) T cansy J§© S5 0T

Downloaded from isfj.ir at 10:55 +0330 on Monday November 27th 2017

Sl edS ol diad (Bl Slals (bS5, Y135 1 gvls Ol


https://core.ac.uk/display/154346053?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://isfj.ir/article-1-219-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.109979

[ DOI: 10.22092/ISFJ.2017.109979 ]

Downloaded from isfj.ir at 10:55 +0330 on Monday November 27th 2017

JJ&S@&TOM&Q&J@JJQ&JJ@%E&@

Shalse ala 5 (Sia

Sdsdy 9 Joloee )0 uged B sl = A, B
Solsiy 9 Jslme 50 S5z 9 Sl cod b = ZA, Zg

Phillipsite) cowold £55 ¥ sl sleidshs O 5
iz oYU ks Lo (Clinoptilolite) cudsl sS
A5l y93 5 6yl 0 i Cuetl Sl pssigel
;Kayabali & Kezer, 19984 ;Bergero et al., 1994)
Jelse a sly o Ldx yo cudgs; o115 (Polat et al., 2004
Sloslaul gy 5 laroe Jolge aboz 510 )ls (Sowy (Al
Ceelgiy an by b 5 (Su5ed Jelse Geizman 5 0
Mokarami & Emadi, ;Papaioannou et al., 2002)
(2007

Bl )0 grb Clg; ) (o) addllae )l 5l Bua
b oo oole Sl 3l 6 uSsl 5 SLigel oaras cilale

WU gy glge
559 oSl b Ol 1555, VI3 (ale 4z sas YO
J=ob bl ol o9, oIS 51 (2,590 — YY) 6,5 V0
YOxYx /A ) Sl S 50 g as lndS bl solgs 5ol
Shosleul b oliolesl .o 5,0 ailSlas &g (2o
Sye—o (B, Klw a0 VPEY slos g PH = V/VE-/Y)
&l g celw YF 09,5 12 sl Lialejl oyley o 28,5
O G 00) Ol w2 et 3l ey 5 Sigel clle (s
4_;l5)15 el NH4C )'99_..:9.AT )5)_15 ‘> ..\_'>‘5 ;‘)l
A 0005 aslol Ol g o8 39 O y5al (,JT Merck
sialasl g, b o 1S Shigal ol celw YT 2idS )
f“?"l_’ fo- T Js-bl-’ﬁs.ﬁs}ﬁ.-u‘ oo Ja_...:sa
&5 3l b gty A 900 sy a6 S oslo]
Aol eS b 5l aS 0gn eeds oy A L cudgln s S
o o 29 slacdgsy WS 4 olpl = By
gl sleslawl b JTolge 51 )] mbans  Sogll 28, 5 gty
3y90 yowbeo NNYO-NO s 03l b o, & jgum R
dae WL L, S0 aw 509,85 O 0 lale 28,5 18 solazul
IS Slsgel calizes lacdale om0 09,5 ;0 0 lo
Oemss aD ooly 13 (id 0 p S L YO g Y N N - a0)
Ol 0 aS o Sleade Slisle;l (5, Lululy lacdale ol

.

4000
aS col Ol oS Ol ol g, A 51 S
Shigel of (oS olse o 50 09550 3el5i (2alS &y i
O3 S o5dgm Cdlo jo Shdgal ols ol i i
23 Shigal o)l sl 53b5 o Sl (NHSY) pgigal
Partial ) -5 ,Lid Sasl Silydl g oosy Jsloe L
2 Jsde SUigel (oli8l wilgs o o yo SLigel (Oressur
Eooge Cponl dn g Lo il adls ol e an 1) (495
F8 5 o slageale daylills ( S g)le 5" Logas
e Ol Guged OISl A (5 i s (lapt 5 Lo
9 LAt dqae Sledy) oBL g W (SLS 0>
ShLD SeS ally )92S 39250 UL L Gllas o5 (5 xRy
Sl Joane leds, 5l (o 0,8 alss as)le (nl a8, 50
cdeiy o Ol b of coaS saims o8l Sase olge
Sl iz 5 ol SIS a8ly o lacdss; .ol (Zeolite)
ol S s> 05eST 0l Jkz) (s ez SEle b pseies]
¥od e olal U olglUls 5 olas o] 5o o aiied (ol
Gattardi ;Mumpto & Fishman, 1977) s ls sg>g pg 7S5l
Vo Ve ol s Sl ool U5l 40 (& Galli, 1985
Lol o cdgs; o pleaslos ol 3929 018 0929 Ol oo
YIVE-EIVY s ced b U 1) SewlS Jols ams oo ol
Mumpto & Fishman, ) a_sb azils 6,5 5 Vg ST Lo
J-B >, slssls (Kayabali & Kezer, 1998 ;1977
Wil e Na', K*, C& , MO Ysans lacdss; ,o Jobs
Na' Jols sy cnl (Sadslitysials) S5 8,50 Slsis (sl a8
i bl ey (Bergeroet al., 1994) asb s K*
NTVA (el BSIz) csl 1) 20 cdslinysids o
(Bergero et al., 1994
Cs> Rb>NH>Ba>Sr>Na>Ca>Fe> Mg>Li
Syxie om xS LS el b uled Ho gy S
ailgion Jolome )3 39290 (2 9 Sudgdy GletSla o S92g0
o)lyen a5 Lyt cpl Lais b (Jy wnS agas | 095 e
S oens opliiler (i3 (Sl L Sl el g Jgloe
Silapgjarn et al., ) oS o Joo Jolss 251y S aslen
(2006
Za BZB + Ze AZA 4 Ze AZA + Za BZ8

<dgss Jslxe Colgy  Jsle


http://isfj.ir/article-1-219-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.109979

[ DOI: 10.22092/ISFJ.2017.109979 ]

Downloaded from isfj.ir at 10:55 +0330 on Monday November 27th 2017

\ya-. ‘)L@—I/\ bJLAai/‘sL.u:\._ﬁ JL.u

Ol Ml pale alae

Gl s S, Las ol eolial by 5 Sligal il
VOIVY U ol (LCs0) el V¥ 45 SLgel sniiSaass
Olee (¥ Jloged) 990 (N-NHy) IS Sligal 2 )5 05 oo
P prSiee (IVA L 5 aby 5l oolinl b ool Coay
ygsSag 5 1og299—al) 09 (N-NH3) 0555: e Sligel 12

YYY
NH3-N=NH4-N/10 (1007-0.033T - pH) 1

W DY) ol 4 cudgsy caliza polia 0,5 adlal b

o b gl iy el YT o sl oy () )0 0,5 V0
Hoged jo 4S5 jghailen (Y loged) 090 doyd Ve g £ V-
Ly oo ol o cudgsy polie iul3sl b conl oo ools ylis
Clle 3 Sy ymd 5o 0510 g3l e Gl 50
53 Eilys (JS Shigal i j0 0,5 Lo YO) Sligel ooris
WS 6yS el ol aoye Ve ol el YT G
lam ol Gl § (S5 Sloogas (55So3lail (¥ Jgaz)
5 st ialS o) gl e L M lislegl
8 S Slbgel saras clale o yre 0 a5 Jlals jo

S ol o3 wad )8 o Jels (5,0l oDle il
9 2® r cpst)lsST (slao,US L 0595 (2t DS >

bl (ol 30,8 5 (So3 a1 Ism (ol (o
90,5 oanalice

S Fr VDY alexr )l US Slisel 5 oo, slaclal
S, Sliolesl ol Golwlp o8 )8 18 solaul 0,90 O+
Seel Gy el Y Gae jo sy Ve b Lhs l olals
@Y 05,8 Sl sy ol glacdile 55k (no
pos Jodom ot ass 3l s wals 09 8 Glem oo o oale
lyo S 5l liglesl 1o «Sligel g9, 50 08l SIS
5 (iS5 o) (Su b Slovgas o solil oolgn lsies
otalojl sl g lanl o Ol (Sligal 5 (e PH) obars
19 Cedshi oS 3l 0, S ekt gl g Sl
G IV A DY olie 5l SLigel Ly Cuvogannne 1 (65t
Sligel oaias clale )0 cudslngidS o)1 1) )5 6,510
S oslial L s ans oolizul (idys o5 e YO ) US
Least Significance (LSD) ys—;! 3 Minitab ,I; éls,

B0 duglie a3 5,5, 5 Difference

el

o IS SUigal calisee slacdale jo ale il so o

Yo NN lackle o.()V Jgoz) ab s el Y oS
o el YY)QQLwMJQJYJQJyTHJQf;&@Y(Bj
VoY Jodore oSt ol Kl a0 VoY gl Lol i
FANE A0 L ol sy PH=VIVEY g ) 068 oo
Hogad ol j0 4SS jahailen () loged) 0gs Aoy Voo g FVFA
s Ol oy Sligel cdale iali8l b sl oo osls lis

slacble o olal ol oss ovie ey bl oo (il

sl 5 b 00 O o sl Y8 (b (i 55 p 8 k) S SLpol il slacals 55 ale DS Sl s 1) Jpur

:J&\“o}}f}h):wb

Ol oy Sl slam g Sligel chle S Sl clle o8
G s 5 k) G 53 S k)
. . dals
Yo/YA Y /Y Vo \
YA/L 0 /Y1 Vo Y
/0 A Yo Y. v
| Y it Yo ¢

VoY


http://isfj.ir/article-1-219-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.109979

[ DOI: 10.22092/ISFJ.2017.109979 ]

Downloaded from isfj.ir at 10:55 +0330 on Monday November 27th 2017

JJJS;S@}AT&MSQB&J&AJJC)QJ%EK@ JJJ‘)A@[AJ‘;:LA)é

100

80

60

Qul}'.x.p):

40

20

0 10 15 20 25
(M) IS 5151 il

00 o e sl Yo (b () 53 p 5 ko) JS SLpel il o lals 55 ale Sl Sl s ol S st 1) s s
:.Lﬁ“‘a;;,h):dbbﬂhﬁjfcj

Wl YE (b (ad s 0 8 Jee) JS SUsal ot clale lis 53 (ad 53 p8) 83 T b el deo s Sl ks Y Jsix
b&\'a}ﬁﬁ)b@bé‘MgHO' yiv.'a-."-

Sl we s Sl sl ) Lldke 03 S
(& 5 e )
Vo \ . dals
[ Vo Y \
Q- A 0 Y
T § Vs v
Yo \ VY ¢
. . Vo 0
120
100 *
y=3.9078x- 11.653
a0 R2=0.9078
60 *
40 *
20 ry
0 ; : ; : ; ‘
/ 5 10 15 20 25 30
20

Ol e sl YE (b (R s p S he) JS S sl s sl 55 ale DS Dl iSO g B i 1Y Sl gl
348V 0y 8 a pn ale slaas (d 00


http://isfj.ir/article-1-219-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.109979

[ DOI: 10.22092/ISFJ.2017.109979 ]

Downloaded from isfj.ir at 10:55 +0330 on Monday November 27th 2017

\ya-. ‘)L@—I/\ bJLA.i/‘sL.u:\:‘ JL.u

Ol Ml pale alae

;La.g -\..AJ.}
A

. T L

b4

b4
b4

-
-
-
_ i
-
-
-
44

el il il e il s e

Ve 'Y Yo

(Al 02 5) iy Ol

(;g,af,fgg)gssgyiam &b&\b,:(,&l,:cﬁ)q‘,ﬁaﬂlﬁ;&gw,:a|m.i3(a|)§_,:....,a Y15 ged

a8 Ve oy S a e paleslans i) 00 Of e cslu YE b

) ol Jlhe 5o colu YE b OF bt 5 (S5 sla, 56 & by slns OBl puil 5 5 Kke ¥ i

IS s IS Sbisd pH 055
(A, pfg)':‘) (A ()fs‘c“)
gor® vo? ViA £\® dals
£ o/ TEIA/OA SAeer? vivey® ORI AT

Jolae (LCop) celiw Y¥ |5 oS aag ccbile forn 5,
5 e sk +IYA Jsbe) S Sligal 1 15 a5 Lo VOIVY
7 Sl (PH 5 &)l az )0 Gololy 05 o Sliisel 2]
6l eaal Cewas dae b ialesT ! 5o ool e sue i
AYVE ygssag 5 15ga95ml) Cosl Sliia bl (slacis? Lo
sloadaisd o ules o ol sl wls (Knoph, 1996
Sl talel bl e toman 5 SLidsel ol )0 il
s e Lale VYVF) lygssSys 5 Sgapgusl sl 4l isS,m
L /o0 e el Y o labe ol sl 1, (LCop) oocs
sl s S ol ogign e Sidsel 2l jo 8 e o/ A
) prS s HTYA) alejl Ll 5o oaal ey liee
saal Cewy dle (sl JTosul Lyl ) (o380 ,0é Sigal

A

AP<O.01) wib go osls D399 sls sne Kby @, b

-y

Slapinr )0 Shisel L Cugons Sonl ayazgi b
@obey Sldlas 5551 Gl o ol 51 56 Sl 5 (59
;Sommai & Boyd, 1993;Chen, 1992 ) coul a8 5 & g0
Knoph & Thorud, ;Knoph, 1996;Person et al., 1995
uilysl (Alcaraz, 1999 ;Ruyet et al., 1997 ;1996
s ale sl s )08, 50 Gl 555w Ol & Sigal
Sy s —ac DL, A OMae ol o eld oS
il s oale 5o loles g oy5eeb lis 5 Jobss pac dgazyl
C;_*SJS;}| é_ae.b)|a C;ngaA ¢)ti£JKA )aLu tngd;éQ L )Al O
)_||)’ YTJ)J Gml_n Lg‘).: JS SLJ}AT oS clale el Y
Ol yad  oie ] ooliiul b ol casay iy 05 Lo YO
Lis atolas g Shigal cilisee slaccbile jo olal as,s


http://isfj.ir/article-1-219-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.109979

[ DOI: 10.22092/ISFJ.2017.109979 ]

Downloaded from isfj.ir at 10:55 +0330 on Monday November 27th 2017

JJJS;S@&ATOMSCAB&J&A)JC)&JJ%EE@

Shalse ala 5 (Sia

A8 CedE 5l am sb,s b 6l 1, (LCsp) Slogel surses
VY Jolse) 5 Slisgel ot jo o5 b $o ol el
@l po Blo sl g (5 e Sligal 12 o 05 s
b5 ke VIO Jsles) JS Sisal 2 13 0,8 (s OV Joleo
1 oslaul pgas o ols 5155 (o pmé Sligel yud yo
Sl 5 (alesl g Shsel (el o el
Slalllhs als joa> 0 5 los ok Ll coul 4285 & )90
bbb (129F) ), Sen g BErgero .ol aid 55 & ja0 oS
89 Sy bawg 59l Sl I 1, Sligal cuslo
Sl syl Salsis e 2 5l Gralesl ol o il 18 aslllas
wdglin gidS (bl wonnl®) o 5 soliid Sligel i
Sy ool Ol b Culible ivg 5 ge de | Eodsliygids
Voo 65l L aSy sk ol las 1) g8 ST (eS
Ve 3l SUsel slasl ccbale O, 20 $0 o e gy 6,8
Yo% 5 calible o ) o Sk YIY @ 52 o 05 oo
PSSR NI 17} SRONNRICHP R SR o
5L (12aY) Boyd 5 Sommai .ol o, codglin S
Sl 1) sl g oL SL ol s wedss; (oo 2
oS Y o958l ioles] cpl yo aisls 1,8 asdllae 5,90 SLigal
O | Shigel cbale ey codshngds cudgs;y i o
ooly s calizee Oladllas oo als aoyo A= ol
LedySse olos s wl3L 30, (el S5 4z 5 el
;Farhangi, 2010 ss5 o s Gl lie g 0l yiio
;Farhangi & Hajimoradlioo, 2009) ;Sommai & Boyd,
s eslinal edelingidsS o)1 5l oliobes] jo opl by (1993
cdgs; ol)d as e asab oL (VA4Y) Boyd 3 Sommai
5 09 o Sdgy i Sligal I (gt e Bl 5,
4 Camd Sligal (20l 0 65t 3l ons 55 sboelss;
9 (V+ ) Farhangi 4 Hajimoradloo .o ls i 0 sladiges
5 2olga ol Slidh Lisee wliule;l Lo (Y- ) +) Farhangi

il LT assges aalllas OF cinS o | codsls samasls
Sedosy ails g Jgil S b annlie jo odosy o)1 5l solitul wis,S

als Sligal (6l (55t i

%0y Jalge a5l as s b (50 labame o oo
38 Sl a0 509 Vb g (5enST 39008 dlox 5l (arme
s Shbgel ;aS polie cplplo oS wass |, Sligel
Solay o Wl ol fpaan 090 ol o Olal ey wilgs o
Slsgel 51 sl (VAAY) MUIT ol ool oy slael o
Sgon o ol Hlale iy palS el a5 1) o5 pué
s Wbl (50,5 ol ,d 50 oS e o1V
Oloe 25 2t 3yl bl glyil w55, 3l a5 |, Sligal
ol )3 S VT s S (55, YIS s
/+0-+/V+# o, (Ictaluras Punctatus) JUS el 4,5
/85 ol (Solea sp.) ole oy ol o e, S Lo
2 prStee s 2l TUbOE gy ol 2 50 08 Lo
Chen ., )3 o, s NY 2l oyl ole Jlo g 2
Iy o, a5 Sligel Jgud bl poy;Sle a8 cosls (Lo (124Y)
).gl)g o..\.ﬁl...n 9i».e ‘_gLQ’j)y L) ‘_g|)..| AR oo u.,.calS RW-SN) \-Y
b oo ST (59 .0l 0 05ug e Sligal /) L
Maximum Acceptable Toxicant Concentration  Js—.3
Slsgel yd j0 0,5 Lo 05 eS| lagi sl (MATC)
555 Dl o5z sé Sligel 1 4o 05 s /YO L JS
Gy &l 1, (LCsp) ooiisS aous clale (VA99) Alcaraz
FA a3 5l am (Penaus setiferus) subw o5 slag,y
JENPRNE ST, ST (NI FRKERCENE |
(V23Y) o ,LSen g RUy€t ols 5155 0589 e SLigal
5o Turbot g ale sl |, (LCsp) o0itsS oy clale
Slsgel 2 50 0,8 oo <130 L 0l 59, YA 0238
e oy ol ;) By oSl jo 3551 ey 0 juigy
T3 sl QT )‘l ‘_g)_:fe)_efg pd—=< g lae QJLUJ u.&lf 1).:]
Sl 9 Glowsdly jo Ol pesd o ity Colls Hlebl piran
Knoph .s,ls (g5 SLigal cbile Uy ooy bLs,las
el FA S 5l am 1y (LCsp) suriS aes clale (1445)
= 50 oS e 0A/F Jolae o1 ale slogaul sl m

Slsgal 5o Sl o, 5 Lo +/7F) S5 SLsgal
Yo


http://isfj.ir/article-1-219-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.109979

[ DOI: 10.22092/ISFJ.2017.109979 ]

Downloaded from isfj.ir at 10:55 +0330 on Monday November 27th 2017

\ya-. ‘)L@—I/\ bJLA.i/‘sL.u:\:‘ JL.u

Ol Ml pale alae

) SLssal (2alS s baoslgn s oo Lis cilises Sligle]
o ool aols 5l laglesl jo Ll pran 4y 0y o285 O
Farhangi ;Sommai & Boyd, 1993 ;Ver & Chiu, 1986)
(& Hajimoradioo, 2009

VI8 (gl o b5 IS0 Colgl jlaie 0925 0ol L
Sl j3=S (2o sl a8, 6 codgsy lade 51 i Sl
YT 58 ol comules 1l ol o 5o 0,5 V0 )
Laas e 0l ()90 plole lo g 5005 (oale 4 Cnd
Ol QLS YT 58 95 sladaeme jo Sl 4 azgs
S (S Sligel yidys 0,5 Loe YO) oariS o b Slsgal
e o 5,5e8 welds Jdlye o fsan o |2 wans oo &)
50 o5 N0 0,5 1 S e a0t 1] Crons 45 051 3959
5 Climen ) S5 A (o sy i s 53975 Sl
W 4850 4y (49,80 (2By9 0 Sledasze 10 (] j0 0,5 Lo VO)
St (ot s o) (ale oS (398 (Slapines ;3 K
Stz bid odgy i g0 05 V0 (G polie 5l 098 oo Sty
By oolal Glal 3l (6Kt

S50 g S
Joid) (o oitee oo ()50 5l abegany
b lie 5 (65,5laS psle olails o jgun olKiules]
Wdged gyl b ol Gl 0 1) e dilerens a7 (OB S

&bw

9 Grdioy (partS IYVE Lo dgguwssug 9.5 Jogggm!
sibhas ez 5 e Sliagene 9 oo low lejo
el olanl Gosrm 5 ;iS5 Siglee Sl iy
Ao YOF « iag, o

i ol lasl ol adas Jeol SWYA wp s ol (Sl
amio FEY o lhaol oS

Alcaraz G., 1999. Acute toxicity of ammoniaand nitrite

to white shrimp penaeus setiferu post larvae. Journal

of the World Aquaculture Society, 30:90-97.

S S endlys 2 )3 05 V0 (liee 4 Sdgs; 5l ool
Shigel yid )3 05 oo Y0) Sligal oaias clale 1o ale
Sas i o il Sho a0 |y il 5 WS (5,5 ol (S
ole Sl 5l 6,5l g O Sligal (als )0 cudgs; 0)l8
39— dleasile sy oS glale jo wiz jo au; c0 DL &
S syt s ooy Sligel 5 230 Sluls 5l Lawis Sl o
Al bl d9mr e 0590 sk 0o 5 D s )0 Wilsi e
WS s g 00l 13 8l o | sl (5ol ied Jloc!
oS Cbale )3 Sy (50 LGl ey 00,5 0
15 55 g0 SLigal lime el VE S 5l amy 5 Sligal
T gl Bl d S &S 0t (6, Sojlul Lapgy ST
o (5 Shadsel 2 50 0,5 (oo +17) 092 (252 )l
Sl i 55 6yl sime b B clss Y cis
Aty Cudgy amo o ylis yel (! (P<O.0L) sl sy JS
sl U el ol S 555 i 1) SUgal elisl caond
;Sommal & Boyd, ) o,ls coiillas ool ey slaaisl
slis Boyd g Sommai  .(Bergero et al., 1994 ;1993
Ay codglin g S cdesy i) 0 8 5 Y 5l eolatal wisly
o5 koo V¥ gl a8 T 511, Slisel aoys Ae-e e
S i el S Sigel s 4o
Sodgsy 5l ealatal wisls Las (VARY) o, Ken 4 BErgero
SN PUSII PN 7 SNE S PR PRI
i) 5o p S den Ve el Y 5l any 1, S Slgel e
plo gy @il Lulyd o 2 (0 08 oo Yo7 4
—d 50 5 N0 0 ,)LS sl s Slislesl pizen aile
Foo sl 05 et el Y cladS 5l o colys oodss;
Ol o e als i) o 6,8 YROINY @ 1) jo 65 e
el ped Gialesl 050 gty ws § b Jalagl
led a4 azgi bans oo 2ol 55 |y JS (s oSS Sl
iz 008 48 Col (el szl (s 4 Sl i
el ol Al el I (5 ) it il 4 S Slisel
250 Shigel (als 4y cod cdgly iz LTS )0 Wl e
oS Wl kit gla i wilize sl 4] e 0,05

S oleul 1y codssy sleslanul o Coogasms Wilgs oo


http://isfj.ir/article-1-219-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.109979

[ DOI: 10.22092/ISFJ.2017.109979 ]

Downloaded from isfj.ir at 10:55 +0330 on Monday November 27th 2017

JJLJSAS@&TOMSQB&JAAJJC{.}JJJ:\:%EK@

Shalse ala 5 (Sia

Bergero D., Boccignone M., Dinatale F. and
Forneris G., 1994. Ammoniaremoval capacity
of European natural zeolite tuffs: Application to
agquaculture waste water. Aquaculturean and
Fisheries, 25:813-821.

Chen J.C., 1992. Effects of ammonia on growth and
molting of penaeus japonicus  juveniles.
Aquaculture, 104:249-260.

Farhangi M. and Hajimoradloo A.M., 2009. Role
of aeration and adding Zeolite to remove TAN-
total ammonia nitrogen- in fish culture systems.
157 International Congress on Aquatic Animal
Health Management and Disease, January 27-28,
Tehran, Iran.

Farhangi M., 2010. Effects of natural Zeolites on
water quality used in fish culture. 2™ 11ZC Iran
International Zeolite Conference, April 29-30,
Tehran, Iran.

Gattardi G. and Galli E., 1985. Natural zeolite.
Universitadi Modenavias. Eufemia. 409P.

Kayabali K. and Kezer H., 1998. Testing the ability of
bentonite amended naturd zeolite (clinoptilalite) to
remove heavy matds from liquid waste
Environmental Geology, 34:95-100.

Knoph M.B., 1996. Gill ventilation frequency and
mortality of Atlantic samon (samo salar)
exposed to highe ammonia levels in saewater.
Water Research, Oxford. 30:837-842.

Knoph M.B. and Thorud K., 1996. Toxicity of
ammonia to Atlantic salmon (salmo salar) in
ssawvaer effects on plasma osmoldity, ion,
ammonia, urea and glucose levels and hematologic
parameters.  Comparative  Biochemisry and
Physiology, 11:375-381.

Mokarami, Gh. and Emadi H., 2007. Study of
application of zeolite (Clinoptilolite) in salt water
by absorption of ammonia and its effects on
growth and survival penaeus indicus. Iran
journal of fisheries sciences. 2:127-138.

Muir J.F., 1982. Recirculated water system in
aquaculture. In: (J.C. Chen, 1992 ed). Effects of
ammonia on growth and molting of penaeus
japonicus juveniles. Aquaculture, 104:249-260.

Mumpto F.A. and Fishman P.H., 1977. The
application of natural Zeolites in anima science and
agquaculture. In: (D. Bergero, M. Boccignone, F.
Natale, G. Forneris, G.B. Palmegiano, L. Roagna, B.
Sicuro, 1994). Ammonia remova capacity of
European natura Zeolite tuffs. Application to
aguaculture waste water. Aquaculturean  and
Fisheries, 25:813-821.

Papaioannou D.S. Kyriakis SC., Papageriadis A.,
Roumbies N., Yannakopouloss A. and Alexopoulos
C., 2002. Effect of infead incluson of a naurd
Zedlite (clinoptilolite) on certain vitamin, macro and
trace dement concentrations in the blood, liver and
kidney tissues of sows. Research in Veerinary
Science, 72: 61-68.

Person L.E., ChartoisH. and Quemener L., 1995.
Comparative acute ammonia toxicity in marine
fish and plasma ammonia response. Aquaculture,
136:1-2,181-194.

Polat E., Karaca M., Demir M. and Nacionus A.,
2004. Use of natural Zeolite (clinoptilolite) in
agriculture. Journal of Fruit and Ornamental
Plant Research, 12:183-189.

Ruyet JP.L., Glland R. and Roux A.L.E., 1997.
Chronic ammonia toxicity in juvenil turbot

(scophthal mus maximus). Aquaculture, 154:155-171.
VoA


http://isfj.ir/article-1-219-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.109979

[ DOI: 10.22092/ISFJ.2017.109979 ]

Downloaded from isfj.ir at 10:55 +0330 on Monday November 27th 2017

\ya-. ‘)L@—I/\ bJLA.i/‘sL.u:\:‘ JL.u

Ol Ml pale alae

Silapajarn O., Silapajarn K. and Boyd C., 2006.
Evaluation of Zeolite products used for
aquaculture in Thailand. Journal of the World
Aquaculture Society, 13(1):136-138.

Sommai C.H. and Boyd C., 1993. Effects of
zeolite, formalin, bacterial augmentation and
aerdtion on totd ammonia nitrogen concentration.
Aquaculture, 116:33-45.

Ver L.M.B. and Chiu Y.N., 1986. The effect of
paddlewhedl aerators on ammonia and carbon
dioxide remova in intensive pond culture. In:
(C.H. Sommai & C. Boyd, 1993). Effects of
Zeolite, formalin, bacterial augmentation and
aeration on total ammonia nitrogen concentra-
tion. Aquaculture, 116:33-45.


http://isfj.ir/article-1-219-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.109979

[ DOI: 10.22092/ISFJ.2017.109979 ]

Downloaded from isfj.ir at 10:55 +0330 on Monday November 27th 2017

Iranian Scientific Fisheries Journal Vol. 20, No. 1, Spring 2011

The effect of zeolite (Clinoptilolite) in removing ammonia lethal

concentration in Rainbow Trout (Oncorhynchus mykiss)
Farhangi M.“* and Hajimoradloo A.M.®

s.farhangi @yahoo.com
1-Higher Education Complex of Gonbad City, P.O.Box: 163 Gonba, Iran
2- Gorgan University of Agricultural Sciences and Natural Resources, P.O.Box: 386
Gorgan, Iran
Received: December 2009 Accepted: May 2011

Keywor ds. Tissue lesions, Water refining, Water quality

Abstract

Clinoptilolite efficiency on absorption of ammonia in rainbow trout was studied. The fish
specimens weighted 9.5-21g and were exposed to four different concentrations of total
ammonia as N-NH, including: 10, 15, 20, and .25mg/I. A group of 13 fish was considered as
control. Lethal concentration was determined after 24 hours. Under stable temperatureand pH
conditions (T= 16x1° C, pH= 7.7£1), the lethal concentration of total N-NH, was 25mg/| (as
ionized N-NH3=0.44mg/l based on temperature and pH). In lethal concentrations of anmonia,
different amounts of zeolite (2, 5, 10, 13 and 15¢/l) were used. Application of 15g/l of the
zeolite prevented mortalities in the fish. A significant difference was found in reduction of
total ammonia and total hardness through application of zeolite after 24 hours (P<0.01). The
maximum mortalities occurred in early time of experiment. The histopathological lesons of gill,
kidney and liver were studied.
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