woD " urIThRW

Iranian Scientific Fisheries Journal Vol. 16, No. 3, Autumn 2007

593 2N 0.2 10 392 90 Cudgij Wiliduo T obaw il
Ol T 192> (5 9%e0 ol iy S AL
(Astacus leptodactylus)

Y) wqo PO . Y » *(y . . .
()y.;w,:.u%%,”‘s,mwws ()du@wl:asu.chth.eua
h_a_zamani@yahoo.com
VYYY :U.L.u;l BIduo l‘,.....m\,..a ‘UN:S okl U"T.""L C'o‘t“ PRCOLA Y Ca)l:u.:n QJ)S—TJ\
FAYYH-143F :U:"""‘Q‘ Bodius ol ) ‘U)L:\S ol&shy 4..3[,'. ‘a‘,lc suSioly u.a.uL\.d'a S GJJS -Y

VWAZ Sl e ik 5ady f ) VA il il o g,

oS>

-

Caad 01351 (29581 3190 ¢ b O Ol g 5 5K0 0l wdid 3 0dd W o, (5,0 L sy el ¢,
oL (M il g (s Slalllae 046 ol 4 a2 5 b 233,8 BLBIIEE SIS 5 43 Ceb e o) il
M 53 S 85 o pllan pdaw eni 51 diin A Do sl 5 29 03T K g 3 ol 43,55 Oy g0 01 g 5 40
HO G5 L S a6y ) A g Ao ¥ /D N /D el ) TR 03 b Sl AT ol s . ol
b Olyr s 3% oli sue 8F ¢ (lao e OT Gillae) S i g W g )d 0 € USTS IS AS YD et (DE) 4an
OT I Yo LS 2 Y00 )T ST O3 3 VY oy g b1 Liolar SulS ) 4l 5 XA g oSila
i3 8 w3 g5 S gr s w5 OT o y3 Vo dilgy 5 did gy 0dd 030

O LIS L (VA 9 VF e 5 lgsln 13) ooy 5z 53 (Lulagr) O 09 ko3 A b &ligy Olgs sa oK ol
S 9 W i b ¢ ) A3 3l Wiy b O3y G Al Ady el Sl jles L NidD e 4
s:..:J)?)'u:;_U.i‘lgA{.U:‘:OWG)\AT‘shMijHMTw-\g@U.M&qlﬂ»h)\.@')‘h&ﬁ))wﬁ)ﬁe:}\g
OLG 1y laipne Nt eslly o) 5 (oomd )y doyd 9 039 SHl5d) il Wile by G Lasls (e 5
ME hold cu b 3 ot s 0 (P33 Conm a0 yd ¥ O1jus & S AL e sl 3 Sy (P> 0.05) was oo
(P<0.05) 315 0LE 1y 5 )15 ginn Il g axdly 5 gugy

) INWITE STV Sl 9y ks C)h.a 2l Ao g ol Ay oy e LDy Wile Ay sl ylee
ot dLé\bTQ@gjjanU)wb.dja{):))fio-\&)‘sw‘bwc(P>0.05) Lol 0L 1y (15 me
Sdis OS5 adY B @325 45 (P> 0.05) slw ol ) S an O b yjles b b bl Ll 51 el
(P> 0.05) Wil ol 1y $yla pne s B led 43 (30’)'7 ar\" )

Astacus leptodactylus .y b ol (5580 ol gl L3, iis 3 guls SIS

AN



woD " urIThRW

S 9y gl oﬁJao”yéyﬁjmcghuoiﬂi

$99la g o ulss Slo)

Evan & ) il oo S5 & (Si5) ool dgayd slalis
GsF 53, slaiis oledb! (Tacon, 1996 ;Jussila, 1996
Ay 53 g jpkiie 4 g Sesl dgama Glpl (sop S0 gl
lie Sl b Sludis gy s 21 Oy 595e oL
a2y b i oy 3 (V9 VO ) /D) Culgly cilisa

b plnt ol w) a3l (lajlone 4

PLFCIIY L
ol st 355 Ol 5 e A Sute (g
ol ol eyl LS bl oM Sl S e 4 Ansly
s YO cdb @ 31551 e VY Ole> slagSea
You b oyl 5 S ,e Sl o g GRe VX [8X-10)
Gk 5l Ol ey Ve aly, g oad p ool ol
2 oaile Bb Oluls g OYgid Cbly ez (oS e

A g g5 S
YO NV 0 gy polie b Al ae 0> Lz
» SHELS Yoo ol (DE) pan JB G560 L sey
PIS o (shp )85 4w 5 e ez b Ghalej] g aes oS5k
(Lindo 1995) gaid 1531y 5t oozl b oy 0 ploxl
o 035 eagddl Jald oy gl Slge wind S dlse b
3 o5 ol 01 g oKen 31 gale 31 in 2SS Y
5T 5 5 U s K oS oy agssid Rl
Glnael 5 Jokes 5 35 oL o 42Y 50T 51 Jolo oS 5
willan gz e 3 025 Jolale dlge o g (07wt
20,5 aldl oy a4 00S p (lpim Culg) calie yrolia
b ogme oy 3 0,50 92,1 3 K25 adyl olge T
oghi 45l 1y a2 4351 sy g, nr 3 gl £
ol & ol g )lake 0K 395 4 Cui [CORRIIPIOUCENCH P
i ollB A5 S ok 48 s g 03, WL
g Lid Co ] )0 dgge (lawlds dlge Had £V g AV
g &y e b )L 4230 V0 Soe 4 eI 0 bu
Farea ¥ datnr Jlad 4 gais S2gS £i7 Syl edd 3
O Dype 4 a5 wiile S5l plaaid; 4 g 0 ools ygue
5O cles ,d oal oBzws ;o s 0,8 s sl 5o
ol Cugh, b wiad i celo Vo Soe 4 o Kilo a0
Blo (ol Kds b ey Bl 2Bl ae 0 Ve 5l eSS @

PIRY:

Ustacus leptodactylus) o)k g3 e 2l S50 ol
2 onzen g JP SV g OS5 )l sy
b; U‘:‘ (\\‘?‘\ 99 M)S) 0)‘0 o929 Q)L:g Ut“" 6[&4}505)
Sl 5 By Sbg)) g Wl slojetS )3 0058 sl
oL g3k weS (Spitzy, 1973 ;Koksal, 1988) 353 oo
5 shren Comry deleal Ll d 0 Vb Bpgp el el
3y50 0 lgad 395> iz @ A plo & Cond g1 I5)
Cherkashiua &) ool a8 13 Boies pyyp azs
.(Durliot, 1975

do Caeols il Cle 4 ey BRI [
e O oS g (555 el 5 Laoma (FOLS Ggie
it 5> clage Sligel (fjee 201 izned g (el p O3l &
56 T a2 0 il by i 18 Spas & Jlei g S
(Virta, 1973 ;Nikawa et al., 1997) s s

Aoz 3 Glale 0z )3 ol il g Sy Coeal 8 4
Noverian & ) b ,5 9% 5 (Tacon, 1988) ;Lals ;50ln
€5, 55 O ype oaelr Olalllae wgfon j9ie (Gopal, 2005
ol ) )5 e SIS (S 9T (m o 1y 995 o]
Oley Ko o Yl olisl b sz slagSon ol ygn e
g 3y 0 e ol (S 2 Blyge oS i
ol Glgz olgd wby ey 50 oF auje L 13E ogllas Gljes
Slge Sl b adis aie) , ok Beed Sllhe 4z 1
Sliglesl ool Lol 03,5 Sj90 1953 €55 (59, 13531 3 0es
Sl ol plml gl s Sl e A
Sy a5 gids Sledbl 6 ges 5 (Cherkashina, 1977)
3,5 3929 gas skl ) &
JRRYCVIN PO LT U IR e I
w5 et S5 & 5 s glalid I il fy 2S5 oSS
&S oo ooliil pgP  0ad Wgayd ol glae 5l puiomen
AL s Ol slogfes old gladi jls b el
Slr ol sl @l 0> as slp o5 ane 8BS
g gl oot S Jame ;3 el 50 el il (At
@ glaal ady ploy 0 b 2l pler Gs%es old ol

AY



woD " urIThRW

VAP 30l /¥ o lasd [ paa obd Jluw

Ol Sk pale e

Ly 3929 b ot ploul (Sils asals aizr (y905] SaS 43 Lo jlos

30,5 asie des )0 O pdaw ;o S5 gire DU 3929 pae
(P> 0.05)

b

S a3 (b 5 AIB) gl Slse (o)
S ol Sl 5 pled gl Sl e 4 oy (2138 55
00 adlol oole (ylgins jub Candgs) g0 00h dplna Jga 9 y0
(Y 9 \ J,'J.?) K% o G0 (A% 4.]’4).9 6‘.\5 a4

2 s o G55 ol uy sloarls Kiles awslie
e Gl Ly a5 el o 8aanilzs O B Y glo logas
Wb o Sgr etig g 033k S 9 NE JaS o pd Sl
2l g (P> 0.05) ado oo (Lti (510 sina BN
Do) § g My M3 o339 LRl asile o) laals
St | (6o ian DN S By ¥ Y ) Lmless o Ly
e & Sudgsy Gl L e Jlews )0 (P<0.05) wins oo
ML e hos cu ydy Haiig s (2L Cumn G ) ¥

‘J_f )J_...SL> .rl}’ s “olé e & Jo,.g).a 6'.50.)‘0
o ol e (595w ol alY O3 5l (s ,le o jlas 5 LI
AT g JFCHIN A SN (U 1 VL SOV [ V) IV VI g PRE B
Fo¥o¥a lojlas o analis s 5eSgp (o7 ol S0
(P<0.05) 092 05 00l (5,l5 e IS

efils U ez 59-Kee ol oo oyl ool Casds s
2 Sdgy oyez Jlasl b gl aian glocl jo 05 Vo /A ()
piis s Sl 0 05 A (H (eSilee 4 0ud Wga b (sl

St ol 9T ol Gam Sl 5 el e o
f Jgoz do g b alidee polie Oyl dy Cas (aY)
Y an oo, 10 5l Cudgl; liee Rl L a5 05 ge 0anlie
s (P<0.05) 5,155 5 )ls pme IS g3k TS 55 403
AL gae Sl ez Sled o Sudsly GRIP L
505 Lo jlasi plow Uy (gl ine NS g azily tal3dl JS
(P> 0.05)

AY

5 SaeS Slakd 4 B wiziF 15 eanS oy olfius o
b oclice 2SS slaojluil 4 ol e 2335 s
VXV Sl Gan Jb lr ored ol Olyz 655 olb Jlas
Dl s yiendes YXVB G jandes
sl 5l alejl Jora 55 5l 3,90 gz slagSn ol
Sy lie Lt b al] Sl olfieyl s
Olyz Sgfen il JE Sl (5 S0 i & S
Linl g claol adss g 5,500 lp 59y 90 Sl Sue &
YielA dagie (339 b 685 800 b 5l om g )M
ol XAl g5 (S YO il o o S3lai sl e S
QA5 VA g VO F glezele (o Cug s aljy; S
O3 &S 50 eaileudl Slge plu g gedae dm g, 0 o
ien 43,8 g0 30ma nstS 2olid 31 3 bl oy 2>
03,9 SWAE 5 anlxe (ao)d A) (559 on> ol sbalas
a4 plied jelain & (PR ) wiad (g pSojll 55 eats
CohS Jolge ol o plovl (Kida ok 0y (a3l o lns
g 93 0 s, PH 5 )l 2 )0 o Jslone 5enST wiile O
Ao atin g3 pp Cujie g Sligel W5 (e e s
A ga (8 S0l
(FCR) lié Jias wmrs «(WG) 035 Sildl olses
50 (PER) gty o33k Cumss 3 (RGR) oo 0 200
OTAF ) Sod dalona ) sladlolas 3y,
Glle 53, b o 039 SR () = (0 LW 039 -
(¢ 4l 038
s 3y a3l (ae9) = (p)5) o 0039 I
(0 adgl o590 Ve
N Jra cpd = K23 (S pae 5138 Oliea ]
ol 3dg 5 0)j
(20,3 (e 0 033k Sam = (p ) 039 P
(05 $rae oeBonx Ve
ojlas Ll S5 2SS oS (27 > e n Oliee
a2y g oo 4yl olge Cush, 5 pind oS 3l s e
5 5t 5,03l AOAC (1985) s uslicl b, 31 olol550
93,8 arwlxe ADCP (1983) 2, 5l p—ie J=U &5
O Jgo)
Load haSG bls 5T g, 4 ol (slaools el Jelo
o Silse dglin Cd )T O yg0 SPSSf5 8l 5 ) esliz



woD " urIThRW

(599 E 0512 53 392 9e Cual 9 ) Alidee £ glacw O B Sl g dawe meulas Jilo)

VWAL Ol 5 5lg ey 55 03licul 5 g (b 9 pa5) Ayl 5l ge WA pd N Jyd

Sind S g, S HNslesly g g p pB oo SR
(UJ#) (-LJ))) (-\-0)5) (-\u‘)é) (J-‘)é) Oj' (U)é) (MJ-“) (MJ#)

/0¥ 0¥ /A CNE VL RE 27V, SR Vi I Y _ _ NV o5 sl
£
N YW oAy JYE TS _ V5O /0 Y Q$/0E /Y0 oY)
AL EA EYY Y£ A QEVELYY  o/efQker \YOE/YD oAAEe/e T S
\IAY ¥/ /A0 VEVAL /¥ O/VAE /A SN AR/ $VIANE N Al o)l
Y ANVY ¥AF YASOEGYE  O/FOE/SN FA0E Y FAYE/A Y. R
Y /AN YVEY B Seke /YA YEARNY EXYESEY oAkt SANVE /A Al sl
S
VA \7a - - - - - - NP

e )ﬂ vrSD &g‘ﬂy RUNHLH ,!.;\2..

Flae o plid 3550 g a8 5 A ys 1Y gt

§ opr ¥ Yo Vg mo gl olge
VY VY Ve 0 o e 025 el
q 4 Y \i \ o5
\aTANs AT \LYANY Y AN iASs
\e Ve Ve \e Ve Al o)l
Ve Ve \e Ve Ve LS|
\e Ve v \e \e S Al o)l
1 5 5 $ 5 ol Kkl 48,
Y g g ¥ v Al ey,
Y Y Y Y Y sy ol ye
¥ v r v ¥ s ol ge
- o \ V0 Y Ly oa
Y V0 \ 0 - gl
/Y0 Y0 /Y0 /Y0 A gl
ey oY ey ey 84 NS T
\ \ \ ) | e
i oY Al Y Y IR
‘4 /¥ /¥ ‘¥ :/¥ MAP livs oS 4

S5 3 b 4 APAL Db g g i

AY



wod *uexTbeu

VAP aala /¥ 6 jlasd /as alid Jlw

Oyl Sk gale dlae

(\YAF) i asle ‘_,.-Lu-lﬁ (‘J'uJ_L-jT rL'l.uﬂ j's}ij)u.ﬁ.ﬁ": ...T,S._..-L: b OS5 d-'liu slee om A& Q}:.G:\'J_,.b:

3 wole sslas J5 S rb‘-,_.,i - e fb'-‘-,;.?_,,; 3l ge

o3
\0/0% Y /Y2 /58 B/Y £+ /AN /T /Y¥ OA/A% Y Ol yee

Foan SW 3 et Dl R sl ) S5
S5 g sk ST 4 (Ae03) $5en ol Db SIS 5 ofiles e lin 2t J gt

jld_}buw JS;-SH fb-,:.; rlﬂ'-‘ﬁ fli-;ﬂb"qg b)h.:.n'

o3l
1078 2N Vgt 2o S T\ 0/4% £4/\0 OvV R xet Aals
O/ £ /0F Vo aa v oV 1u/0g o™ 2ot OVIA® Lo /py \
\OIA % 08 \O/0% £+ /57 OV ™ et O/ £4 /7 ov/0™ £2 AV Y
1078 ¥ars \0/0% £4/A om® oy og* 2oy ov/A™M £4/AA v
\O/F 2 1 VU0 10 /0 O/ %50 /8Y O™ /¥ OV/O™ £4/\V ¢

A

(P<0.05) rzs jlamn SN (glyhs OLSG Sy b O g S5 3 e SE: %\



uoo *uextbeuw

...L;,Ju._al.léOHJadﬁy@ﬁijﬁualﬂl gJJLth.laag.wL_aSuéLaj
14,0
a = Vig
3 V44 » _
) 5 3 " 33 B
o M8 ’ 4w 5? o[ :
4 14 - ] b4 54 bod :
VA > - \ 4 *4 *
Lo TS B
5 » Ly L 4 L 4
3 B E
WJ Y T be 194 +
Y *
. 6 Y o '
’ ) ¥ ; "o \ Vo Y
Sy o s S des
CanJMJJJLd‘waJ&_‘JL:JHualT)h’J G‘JjjuJauft‘lﬂaJ,dt"EI?‘gﬁ‘;Lf"’!u“‘ )13.’.‘5
A
AI&O_
M_ pod T-
1: ' “‘ 43
5 B 3 Yo, i s
A : } i s
] 3 o feef B
a AFOJ 4 _l Al 2 Z#
s 3 3 |
& AF 3. b 4 E
1 £ : 4 i
» 3 : 1%
PR =
L 1,0 Y
D o Y
e s S ) o s

Cad gy dee s ol By Lo ps o Rils aslin ¥ Sla e Cd i) b p3 lael p 1B Bk o il aglin Xl pas

O g 005l S

gy Aoy el g 0350 S Ay lin 0 15 gad

AF



woD " urIThRW

VAP 5aals /Y o jlacd /a0 bt Yo

O 3 ol e Sladame 0 ASTHB g s ol BasS
odiS g5 SO leie 4 (Nikawa e al., 1997) o)ls (A&
o ol ey oo SLigal (i ol el O 0 g
S9-is =9 (595 & (5mg ek 30 o 2113
(Virta, 1973)

ety ol 59K0m oLt oy SLoS 5 (il anylie o
P sz ey L cndss) gahaw ol sl 4 cod (a2Y)
Vodo s o 10 5l cudesy lime SRalidl b aS 558 o0 oualine
3 43 Il JS 1S b (Sase slge (s3ie Sl 5 s
b olml Eel (Dl sleidl o ()% 0> Jhals
S35 2 Oehdzma | (B p N5 e 45005 o0 4l )5 sl
(Tacon, 1988) wil, co Lale jgaln

$lamdss Slallhe adgl aina 9500 talesl JS job &
Oly 53500 ols ()95 50 golatdl slodisso ol cy
Ity ol 0391 0ol (G090 B 1) ol (gog2 b 9L &555
gy asile ($39 38 bl Jlax (lree cHlil p ogile
ot g LaodiiS g osinnsr wiile Giiepé yolis plu
(o 5lass) 5 )los slid ctls g @ Jolain 0,0 S

Ak o sain] 50 (6 i Geiod diejls

19y g K
linl Jy Slidios ol p e LS 3 lalis 5 )
ek @l 00Sils SO 09,8 5 (5 bl aged oSS
9 DL oo Jd s o Jadus o8 o8 ails

Dydien (10,8 9 K25 059 5 (nl 0 p3Y Sl plecal,

&b

oL adi (o) p 0392 (2l IS IYYY E A
O SLiins danrgs 5 SLIAE b o d O (6%

AY

Ol edadds pals dlas
-

Lo, 50 alls Sls adyl olge 51 i aSGT e
5 4l 8 o 3l s ke olge ol &5 Canl T aiiS i e0lic]
a0 9 el g2 GLagSn oLt (gl gy 4l
el 4yl olga ST 150 035 o Jia by Voho |, Ll
(Al 4 0,u) 09 ailal 1 &

iy 300 ¥ a0 ¢ 10 1 Sy e ialiel L
2l Sl 48l 35 s ey g (BOGL S 9 38 s
olee o2l3-81 L (FCR ,WG ,SR ,RGR) wt, sla \Lrs
Ot ) § e 0 las 00 )0 ¥ @y do o /0 b 5 Codsl;
BB YU cilises gl as ;0 lpasls ol 4> 51 s o
P bl iz (P> /0 0) aims e plii | Solosras
(Penaeus indicus) ol ;o 595w phas Glimgy Coew 5,90
sNoverian, 1998) cuul ool ssslie fliixe | & lawgs
(Gopal & Raj, 1990

Olre $9) 2 35U L 23 slajls alie s 4 S
Ll w0105 3929 S, 950 g8 wl; (o 50 wogllae gl
2l 45 0900 bluiul iz ik 5 (gl D215
Pl ssKen old g (2l )0 (§55%00 iile limgy e (slaaiS
=l 0 Gls oS 5 6)le3 ez 4ed il Jodo 4 it
> 9 Fr LT Gliee 4 (atSy Slge wpdis L85 L gl
Cowey & ) S o oolizul 0950 (i ol ;0 A0 FO
(Tacon, 1983 ;Ackefors et al., 1989

Jiis syl 03, laJele 5 algy S e )
gt 0 ol A g g 0995 Bl 50,8 155
Cddgty aiile (glouiS aBLsl 5l alinal b o e dgs oas ploxi
Sgrter > Wk dngg dipp LBl (el (Gihee 00T 1 S, i
WS (oo S ge IS (et ol (55em ol L 090 Gra Slge
o3y Sl leals 590l (59, 2 il cnl s gulis oS

SIS (fein 454! 1 odle Las (Tacon, 1989) .



woD " urIThRW

w(§9y 3L 0y jo U9 90 C_\:d‘,.'njdﬂ'aac‘,hwal_,ﬁl

Sl g o plas Sl

Evan, LH. and Jussila, J. , 1996. Freshwater
crayfish growth under culture conditions.
Journal of world Aquaculture Society. Vol. 28,
No. 1, pp.11-19.

Gopal, C. and Raj, R.P. , 1990. Protein
requirement of juvenile Penaeus indicus-1. Food
consumption and growth process. Indian Acad.
Sci. (Animal Sciences), Vol. 99, pp.401-410.

Koksal, G. , 1988. Astacus leptodactylus in Europe.
Freshwater crayfish biology, management and
exploitation printed in Great Britain at the
university press Cambridge. pp.365-400.

Nikawa, H. ; Yamamote, T. ; Hamada, T. ;
Rahardjo, M.B. ; Murata, H. and Nakanoda,
S. , 1997. Antifungal effect of zeolite-
incorporated tissue conditioner against Candida
albicans growth and/or acid production. Journal
of Oral Rhabil. Vol. 24, No. 5, pp.350-357.

Noverian, H. , 1998. Protein energy interaction, in
different size of Penaeus indicus utilizing semi
purified diet. Ph.D thesis, CMFRI, Cochin,
India.

Noverian, H. and Gopal, P.V. , 2005. Effect of
different levels of protein: Their energy on
growth factor of Indian white shrimp (Fennro
pnaeus indicus) of different sizes. Iranian
Journal of Fisheries Sciences, Vol. 4, No. 2,

pp.59-80.

YO U VO Slio o)

7S o P YU 5l Sz > WP ¢ p gy mr S

i Vo DLF il NS Slisios

2 s e polas Il adlhe NFAF (2 il

$55en ol (5 yplive oy ;o el Jlre )

Sl WY ojlad oolpl OALs ede alme pyed o

AOO B VFD Sl ATAY

Ackefors, H. ; Gydemo, R. and Westin, L. , 1989.
Survival of juvenile crayfish for Astacus astacus
relation to food and density. European Aquaculture
society. pp.365-373.

ADCP , 1983, Fish feeds and feeding in developing
countries. Rome, FAo, ADCP/REP/S3ns. 97P.

AOAC (Association of official Analytical Chemists),
1985. Official method of analysis AOAC.
Washington D.C., USA. 1263P.

Cherkashina , N.Y. and Durliot, F . , 1975.
Distribution and biology of crayfish of genus
Astacus in the Turkmen waters of the Caspian
Sea. Freshwater crayfish. Vol. 2, pp.553-561.

Cherkashina, N.Y. , 1977. Survival, growth and
feeding dynamics of juvenile crayfish for
Astacus leptodactylus in pond and river Don.
Freshwater crayfish. Vol. 3, pp.95-100.

Cowey, C.B. and Tacou, A.G. , 1983. Fish nutrition
relevance to invertebrates, biochemical and
physiological approaches to shell fish nutrition.
In: Proceedings of international conference on

Aquaculture and nutrition. pp.13-30.

AA



woD " urIThRW

VAP jasly /¥ o jlach /alu 33l Jluo

Spitzy, R. , 1973. Crayfish in Austria, history and
actual situation. Freshwater crayfish. Vol. 1,
pp.10-14.

Tacon, A.G. , 1996. Nutritional studies in
crustaceans and the problems of applying
research findings to practical farming systems.

Aquaculture Nutr. Vol. 2, pp.165-174.

A

Olodl EMad gale dlae

Tacon, A.G. , 1989. The nutrition and feeding of
farmed fish and shrimp. A training manual.
Feeding methods. FAO field document, project
GCP/RLLA/075/1TA, field document No. 7.
Brasilia, Brazil. 208P.

Virta, R.L. 1973. ZEOLITES. U.S. Geological

Survey Professional Paper 820, pp.83.1-83.3.



woD " urIThRW

Iranian Scientific Fisheries Journal Vol. 16, No. 3, Autumn 2007

Effects of Zeolite levels on growth indexes of juvenile
freshwater crayfish (Astacus leptodactylus)

Zamani Kyasajmahaleh H.A. ©*; Hadavi M. ® and Khoshkholgh M.R. @

h_a zamani@yahoo.com
1, 3- Department of Fisheries, Faculty of Natural Resources, University of Guilan,
P.O.Box: 1144 Sowmeahsara, Iran
2- Department of Biology, Faculty of Science, Guilan University, P.O.Box: 41335-1914
Rasht, Iran
Received: March 2005 Accepted: August 2007

Keywords: Nutrition, Growth, Astacus leptodactylus, Zeolit

Abstact

To decrease cost of the commercial formulated food in culture of freshwater crayfish
(Astacus leptodactylus), inexpensive additives like Zeolite can be incorporated into food. An
eight week experiment was conducted on juvenile freshwater crayfish to determine the
suitable level of Zeolite in food of the fish. Four levels of Zeolite 0.5, 1, 1.5 and 2 percent
with three replications each and a digestible energy (DE) of 3500Kcal’kg diet were
formulated. Five hundred and forty juvenile crayfish weighing 2+0.8 grams each were
randomly distributed between twelve aquariums of 250 liter capacity. Juveniles were fed on
pellet foods at 8 percent of body weight four times a day. Different nutritional responses in
terms of weight gain (WG), Relative growth rate (RGR), food conversion ratio (FCR), protein
efficiency ratio (PER) and survival rate (SR) were calculated and compared. WG, RGR and
SR in treatments (1, 2, 3, 4) were not significant statistically (P>0.05) as compared to the
control group. FCR and PER improved with Zeolite addition and in treatment four with 2
percent Zeolite level showed significant difference (P<0.05). No significant difference was
found between treatments 1, 2, 3 and the control diet. Body carcass composition assessment

of the crayfish fed on different levels of Zeolite was not significantly different to that of the
treatment.
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