[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

\YAS DMU/(EJ)HRGJW/VADJ'L{ JL»/N@UAJ‘_;}JJUS Q}J‘gr‘,l;

s K (il 5 Ay Gbaslme p oS ilises - sl I

(Astacus leptodactylus) :y i &J

5 s S Lo e Tolhern b b5 oLl desallas (Lo, g sl iStes ) Kes
va:‘} ﬁ'; ;;_,iL“S

0 LS~

%ﬁﬁ_\}) g'j)").\ u_<..?}> Q.:UG): (M):f‘gr AEA 5;&.@)&“@,{3&& 6}\7 dueﬁ éi)s 4....«.3".3» JM\J.&:Z;{SJJ
S Voo glgme U ,a) SSB VO s pf A 09 Sl b 30 K 5 58 100 jshiie s . AS ploxil « Astacus leptodactylus
SRIA E 5 WG 855 Sl plis ol pasls Kl Shalejl (ol 53 ks 8 (55le by SSB o (151 4 3de Ve (ST5 L 5 (O
la 5K oLs (SR) (5, 8L 5 (FER) o 31,15 «(BI) wlog /331 (SGR) s3u5 435 &5 (LIR) Jsb (21351 & 5 (WIR) 03
Jab I3l &5 5efle D55 Rl F 5 0efSls D5y Rl 5SSl Sl peis aials .23 815 b5l 5,50 At slajles o
3,8 5550 5 59, 53 deoys o/YA—o/\Y 5 o3 \O/NYF/OV (deo s YF/OF-4/A ‘r,f\/ff—o/vo i N oy M Nile
CﬁLﬂ‘c.»\.;é‘ébw|)dﬁé#}d}}“)(“)éf—r)m“LsYszd}L’ e Lol 4 dis 3150 6“&:‘?}5 Aejf
Chile ol Ol3lae 4 5ls Kz S ule g bl 3535 sl me g bl DM il bl s e le ppl o Kile
S sl b odd 4085 (sl g0 ol 3 (p SV /50 ) o g SRl ke o iy &S (5550 4 35 Iy a3l 0 55 S
s Bl Ao ;3 ¥/ Lo 5 0 o 53 S o gllas Ol s ¢ broken-line O g 35 5IUT polal p dys S sdalie odS A5 ¥
oS Ao ,3 ¥ (551> o,g-,.a(MJ>07/9V)C)IJ|AE.A&MJVJ5MJ.>Y G353 (Ao ,3 ¥0) (8wl Ol o a8
dles g Sl eman M gl ,ls (ol Blod an cidises slajles s 33 slaKir 3 (B0l Ol Kile el s 4
sde 3,05 g 0 e ol 5,8 K> & o,;.-qr,.JSC):JS WLl ) oo a5 4 Gdow ol @LSA.:A:.-‘,S\;..(P< °/°0)
J°g‘:“~JS“r‘—""L"'° ol}_:.c.saj_fu_a slgdy 1 5 axdls Ol g cpl 4 d&5 s 1, 6}2-6-’1':**"’ ‘;DLSV.:.\JSL;YQJ%:&« 9l e

Sgd a5 a5 3 deo 3 V/O-F Ks ol o A ge b gl

Astacus leptodactylus .y yi ol 5,8 e & ‘V'*’JS o LIS glas}ly

55 coote S5 oI (a5 L3 p ke 0dSTELS (DS (653 Bl g mtils 5 Dbkl (585 Gile gl C 5w )
Olgionl xs o5 (55, 5LaS 0aSLiils (ol pse skl Y

Ol (e a5 ol (6 5,55LaS 0aSLSls ( pols gl SIS Y

OlmaaY (S 3,8 doly ¢ oDl 3T ol Glslind Sl Jm 53 9) Uss (5505w 5553 Gilw (sl Y

YAO


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

VAP Sl / () ez o5l / a5k S/ anb b 5 5,55L28 058 5 p5ke

CaCo; &y 3o s Ol gy S 55 O S sdas i
gy Sl Jd Dls gm0 s 35l S5 g v g 53 Sdns
<=l_<~.=a o= 03 33,8 e Ll opligs wigy Jdee 3lge (31
Cds il Soypm s (Y0 350>) Sdre slya 3l (5l
L ) 35 o 0 53 sdan ol 25w s (Gastroliths)
oo e o b 2l Go b 3l e o g0 4 55 0T 51
S S at sy Ol a5 edile L0y eds S i
S 22 S e b £ O b Sa S 2 e
5 e sl 4y ol b (gl A LS (3 gy
3L 5 S Sl 5 21 2 s A Ay DS (S
33 bubﬁsw_ksj‘b:m‘lﬁi%‘}ﬁ‘rl_?é‘é‘ﬂ
5 ol e Sl el ol 5 55 e el s 28
(Y 5TY) ol Jlay 5 (6 i el Sl UL

BT 5 G IS8 (S S 0500 5 o oY
53,8 Sl Lasil b 5l g e & L3l o S s O
i Sl pH o il Jgs qdS Codr o I pH i, oy
Gk 3 Ol der B O s IS i e s
s ay A5 o odS Do 43 (VA) Al o Sl L]
V) 53,8 o5 55 318 Sl e G b e 5 i
5 del S e et T e ol s LIS
L ols S e Jas b S 51 (ol ol 55 leztl Lailows
Dl IS 5 (Gl e o (SIS s |l s
S oS 3 i O 53 oS Glay s ale S e Cliblons
Gk 35K 200 eSOl g5 BB slie 5006 il e
Al ol A4S 5 (BS Glar S J s ol ol 1
QA Gl o aiin 55 Sl & o gt

Lol (K e 53 S ClE 2 Ll o
Coils g b a6 YU Sal Olegs 03 S 4Ll
CISLie 5035y Sl g za Llg o plag,lS s i &S
SIS Bl 5l by 09 55T S a1 6,0
39S Sl e a8 (pl 03500 pslae s n 5 S5

e G b ) S Ol s 4 Ll 55 e <l s roeedS

4o dle
et s G Kin 2 rosn 4 Ll a5 po e
SLa S e Wl 4 oy (oS Bl sk e S
XY 53XV 08 ) b o o mees 3 I ool 50
S lacsln & ol lasls 5,50 o SIS il Ol
53 4l 0) el 63,8 s gz 15 O s dnmny ol
3s 2 Glaas S 5l e A8 5 s o s
I s gl ada>de LB olids Cherax destructor Al
5 adss e Glaair 5y50 0 Sl e el plal
o=l 53 ) leds 5 5 S sate 408 ol (sle e slasls
WS 35 b e Jlis SSU S Glaal 4 b cs Sl
Glro o ol 550 a5l 0 ol ol e Wl 51 2
S 4 e g b lae e 5 ek S5 0l sl
bl 05 o 0ls (55 DUl 4 edd J 1S Lyl
o Ly Bl 5 A, VL FrS S S gl
ol e el 1y bS5 85, 5 odns S
(A) Gl las Sladlas gl e & ol O
2l s Oy S Gl o5 2 e S S
JB i e ol il e eSS SIS (Gls O il
(SIS gy 53 055 4 Ol gy e Sl Jlesl j3 o 58
Ay 5 05 O a5 sl e (S 5 (S el T
Gk 3 s Ol sl ol s ady &S bl bl e clil
@L_’w U S IY-5 | W] WP YR SN T PR P Y5 S H RGNepY
A ol K oS Ol [SUPESIR poelS
el o d dS GV S Ble S 5 g | Doy o
3 (P) Aoy 3 TS 5 Ay 55 5 e O (slaily 53
b e Ol S 2 sl s s e
e 203 S e odS b laclale (e s S
Sgdme paie S Ol5e 4 Lol (S 0S4 5500 3 5 il
Clacomar sdalie S Jos LS 2 A5 5 A5, oS
53 oS ke ¥ IS 51 a0l 53 b L35 30
QOA) LS Bl 5 oo |y ol opl il 550 (2

YAS


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

...J")é &«?@f ‘_;)‘f-\s‘.a"-\.&) ‘5L&JLgAﬁV:~JSbA:;uC)1:M;|

5 alisy sb ay Sl amps 5 PHe Jsloms 0581 ol O
¥ s S lid (el (S e ile S samy
350 s LA 5 g a5 SSE 4 LSS 55
5t 3 Ol Dl 5 S0 S5
A Yo VE VAT Y\EYYS 5 5 s s el of
EV/F o potd dmd o 53 Ol Jglous 0501 Lo g2a 350 01 S 5l
ol plad Sl s s GG o 5 2 0 e S e VT
(o i PH S0le s 8 5l 2 s p S ke VARV
SLAIE 3 50,55 amd g 53 Ol S e 5 el (i
/oYY /oYY mg/l Aok o/YF S ia L

o YWARNV/PY mg/l V/$Y+ $/AA mg/l o/ V+ o/o¥4 mg/l

©/\AE °/2£0 mg/l /o AF£ /o OY mg/l NNFE o/FY

3l el s 4 YAY/TE V)Y mg/l VAN \E ¥/oY mg/l
s SLASTE 5o ,d am b 53 O AS Gla el
ol 03 55 o glae Ol
O Lade Vo slias & s G 3l e b K0 0l
w\.xudjuu)&),ﬁ&uﬁﬁr;/\—q Lo g2
S s 3l sl inlasl o O L Dls e
53 Losoma 5 1S5 53 (Aops ¥ 5T oY ) o Jal)
Ayl aw Al ol B S 13 wdk 5,5 OB
SSE a5 (Fo 518) 5s lacKim = ulo gy 10 s
amg b i i LG 5, V-0 a5 S e
Il s \Jhbj\b}féjj)}mcwﬁ.%bﬁCMHlbu_éfm
oS S g 5 slile 3L (glde e 5 SAils slues
LAl o Ay L)y sy S LS i 5 alss
o5 S S Yo s o0 Jsb s abesT 5
)'j)\/ang@w);&uﬂw\.@ﬁa)y@
03 bl glae o oS 5 LOF 50 1) Aol I b o

el 0 SN J s

- Py R PSS WP Y BPRCIER R

YAV

Al Sl 5 e Dl 33,5 O
03 et A 3K 5 s e 3L ax s el
53 e Oledbl Lol el sl Coslana o g Lol 3
OBl ol (s 0 53 S il Dls 35 50
Sl IR eSS e

G ol IS o3 et 53 (Astacus leptodactylus)
S il o (1l glae S alis Gua L

)JM;N‘&‘MOJ_:?-)JWJSU%G)haAMJ

Ll ooy plmil 4 e ay o alS 5 a5 Sl gl

Ly 93l se

b3l bl g

ot s (Lalln & 4z 5l (el cnl el (s
S-S VS W PPN U W P oS A= s asals L
il dSin 3 4 aisls 355 oo S Dl olSa]
ah 3 il Ol g 53 Wl 5928 s Sl (6550
ot gn 31 OASI S e 51K 2 Ol s S 4
L Sl Gla sl 53 s (S50 gaams s> o
Ohs dm Oy 3l s Bl Sy b (1S 51 ealinl
i Doy 3 s Ao il 3T 1 (alas s 5
b S 13 eslinal )58 Sys 0 s 53 axlllas g
RITER P

G e S 3 S e s eSS 53 il
o 3 s SN0 5 (caSe e V8 b B L) e
AV sl 4y s G 53 s il Voo e b (OIS 06
Ol s o5 e s 7 2005 Hrls SSU a s ol o
a5 33y 3 e T-F STE s TS s S kS sk A
s Slain 2 g 5L 3 e O3S el slite 4352
0333 Zb 8 oy Lol 3 psle 5k aslin ()5
olal by Sl el VY plidg, coll VY Oy 4 (65
oA g s S el sy e s e slacaY
S Sl gSB 5l OIS 5 s i Jal 15 05 50


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

VAP Sl / () ez o5l / a5k S/ anb b 5 5,55L28 058 5 p5ke

Shabesl 53 eslital 3,58 2108 6 oy aliend oS 5 5 (S olse N Jpux

JUSNCOUSIS SERPUVE SIS SRR IO SO Tt B O D
o Sl
YY/AeY YY/AeY YY/AeY YY/AeY YY/AeY ARSI
&/oo $/oo &/oo $/oo $/oo /. w;‘y)-
Vo/oo Vo/oo Vo/oo Vo/oo Vo/oo T o S
Vo /0A Vo /04A Y 2 /0AA Y 2/0AA Y o /0AA JATEHRE
Yoo Yoo Yoo Yoo Y/oo 7 58l
Yoo Yoo Y/oo Yoo Yoo AR
Yoo Y/oo Yoo Y/oo Y/oo 7 (KLS) JALA 59
Vee V/eo Vee V/eo V/eo 1 and
°/De /Do °/0e /Do /Do JASER-Y
¥/eo ¥/eo ¥/eo ¥/eo ¥/eo 1 ealu g bl
V0o VO V0o VO V0o P andS 05y Sdre ol g b gl
/Yo /Yo /Yo /Yo /Yo /. E elus
°/Yeo °/Yeo °/Yeo °/Yeo °/Yeo 1.C el
°/Yeo °/Yeo °/Yeo °/Yeo °/Yeo [ARA IS
Vo/fVY \A7AAS) VW/AYY YV/¥aq YO/eo ARSI
VEVe V1/e Y0 AT Y/EV0 Jo &l JS pds
il S5
YO/e e YO/e o YO/e o YO/e o Yo/e o 23"
YV YV YV YV YV e
Y4/0V) YO/AQ0 YY/YY AOTO F/AV 1 Sl
Y0e/o0 Y0eo/o0 Y0o/o0 Y0o/o0 Y0oo/oo (keal/kg ) g5 !

‘Bz JALZ.;J 4 aBl u’:‘uﬁ ¥ ‘K3 Jﬁt.:j - E JAL:JJ fooooo]U D3 JAL:JJ f\9°°°°°IUgA;):ALZ.3J (g/kg)wt.:j L}lzﬂ*

Yo nJ}_Z.i‘)ﬁ‘ &o C uf_.AL:.)j co/YY¥ ¢H2 JALQJ f/\aBlz JALQJ Al Bg uf_.AL:.)j f cB() JALQJ fo ¢B5 uf_.ALZ.)j AaY cB} Jv‘t.)j A

[\V] r;),l.;s & G c(e.L'JSJ.;) Jﬂl;- Yo B.H.T

cMgSO47H20 VAR 4NaZSeO4 O/ cCUSO4.5H2O Yo/o 4FeSO4.7H20 F/0e ch’lSO4.H20 «Y/A NaCl f d=xo J‘)ﬂ L_yl}u oo

[YV]00e/e Cellulose ¢o/#V KI ¢o/o¥ CoCl,.6H,0O «\Y\/4Y ZnSo4.7H,0 ¢YAY/4AA

sl Lo (oIS JaSoo 035581 O5) dald [les Ol e
i a8 dal e 4y Aoy o/ FY0 O IS Sl
o 5 53lS Aile Sl slge o slheslaxad 51
B S T S e
sl g LS osleul Lindo (copy right 1999, realeas 6.1)
byl oa b s 5 i S Do v adyl S
oo dn balie (O 5 i) U5 pad @l Sl il

Sk ¥ 3 L 2 il gl 2 S 5 Sl e

O3S 5 05 O s el s s e A S
Sl iaolosl (gl o ctlie (gl (VY 5V 0) s eslined
i AoV 5 S A 3 YO (sl Al o e
S IS 035531 b s A5 3Ll S 36 Ll (YA 5 T)
i palis 5ol 0 ¥ Ol 2 5wl o @
Sslite glacbile (sl 0, 0 IS 53 5 S 4 S
3 geddastlw d sy VY ) ‘HL}AL«J(...“._LS

ol o, () s w8 15 eslinad )40 il

YAA


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

...J")é &«?@f ‘_;)‘f-\s‘.a"-\.&) ‘5L&JLgAﬁV:~JSbA:;uC)1:M;|

o dhs 4 53 2 plie 6 e lS o shas
=3 (YY) Robbins L g eui 4|, broken-line )ﬁjlﬂ
G530 as S8 U Laasls Jolond 5 i o3 S
53 bl Slewls 4 JS 5 0ui pl=il (Y7) SAS 5 SPSS

A eals 13 RS e (P< 0/00) das 55 A0 Dbl xdas

Cou gl

il o plad oS 5

Sl 51 OLSy Gdrs slpe o s Slae o 4 5kt &
el &l Olsme o V3 5 38 s S eslinad 2l
i el ke 4 LS ale 5 s sl 5 s
Rlweld S3slee edle Wud e S L 56,
Ll w a8 s S Ol (5b 50 o o 4ty K04
o DO eSS e 4 e jole (g
oe s s L il el S ole SLlS Ly il
qud\ﬂ&ujidueﬁ);e;umbya\yd‘yp
Jol s S (eolge 51 2 T plens S 5 51 ol
A S5l 3 4 e 3550 Lsls e JSKES 1 e 31 (gl aeSla
ST 02 s g Olime 45 213 OLES Lo (o, 4320
Sl 0,) YOITY B (S JaSo 36 & ) o ys ¥F/Y e
33,5 o pshan 1LY J3t) Bl o e (ol 203 ¥
o oMie el (Sl BB Lae o s s i &S
¥ ol o a5 susb w andls (g rhy Ol g oo o
JeSe 8L 6 5 (o3 YAD) (1,268 5l S s
039 1o, 52 5 o e (s )5 0/79) r A 3 pedS
adaly iolesl slme o 3 S 5 b (Sl o
S Lse o 53 Sl Ll L oS Gl 8 a0 il e sSne
JeSe S0l s Candy cnl o S LT S Ol
oS 5L 3550 o el s 4 sk L (CaCly) odS
asioa ¥ gl 53 S b Olea el 3w bae o s
@YD (ralS | aSo d3B) 4y o 53 el Ol

YAQ

Gy o bz cpl T s glati, Oy s 4 b ol osls s
J}‘:)b&u&i}%j%sﬁﬁwlduw
Fo 0o oyl s 3 Cele VY S 4 oS St olKas
Slabd 4 o St glaandy s eols 13 51 S Sl ax o
3 e 5 0k 4SS e e Vo —A o3Il Y kb L S S S
“Vo ol amn) s5 b e Gkl laans o i ans

L S (1585 G e 03 B (518 Sl a3

b3l oo o B 45
53 4 slae e aberd oS 5 51 ST gl &,
e LR R e i |
s DVPTAOAC 5 a1 Sl 5l (gl bs, ol
gomors D3l Gk 51 (NFE) Slhds 505 Olpe s S
FVee e 5l S 5 o (o wDusbs e
G ) g 53 S Sllie e e el s 4
2Bl SO Al s oL S Al L plend e
A S el by DS L Ol 2 Sl
S b Sl s BB (655 Ol [ AOAC,code: 927.02]
S A G 5SS Y Y dales S5 S e

@bl s
s O3l 53 ST L s, e glae s el pl 5
(Completely Randomized Design) _jslas Wals &y 2
iy 5 0 8) ol 055 amlome ke 4 LA S 0
(o) 1 JULS &5 ddo)) sy A5 &5 (deo )
S oslizad b Loasls (4,8) ole g I3l 5 (4o y3) 5,5k
SUIG S sl atls Sile BaE 33ls , Excell 1l o
13 eslizal 3550 (Ll s 5 i 55 Sldalie Ol pe «
S0 s T b o La e S sl 55
S 4 sl il LSS 4l 5 (ANOVA) 16

b b i S se (DMRT) (S0l a0t 3051


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

w.fa_l»JI 6"“‘}:’.’ (o 6,;’0!.»’!) wﬁ & P Y JJJq-

VAP Sl / () ez o5l / a5k S/ anb b 5 5,55L28 058 5 p5ke

i A Y | o (el Ol 30
(hsy3) (hsys) (sys) (1) (sys) o phesd S S

YO/Y Vo /Yo YO/ AE/YO YO/Veto/YA YO/OVER/NA ARZARFAVARS Ty 5 5

Y/AOEY /5T ATARCEATATY ATARE XY ¥/VOEY /o F 0/84%e/\A |sr

V/4\ e /N Y V/$0%e/Y0 (RVARETYAR \Y¥/Y S0 /Y YO/44£Y/Y) T b

VE/ASEe/VY YV /AVEe/ VY Y o/AMEo/YD IIATSTIAIN Y/YYto/0AA /Sl

F£/84EA/5 ATZAR A0 FYNFLE/AD FY/ALY/SF YAAAEN/ oV /. NFE

¥/00ko/00Y Y/YOte/o Y0 \/VOo/o %) VYO o/o VY o /¥YOx /Y0 T S
o/Volto/YEY o/$YOke/o00 o/OALo/o¥Y o/fYOt /Y0 o/fYOto/o 0V T pd

YOVY/X20/Y0  YHVO/VEYFA/¥Y YOYA/SEYS/\0 YOAO/XEYY/YA  YOVO/YAEV/ON (e SolS /s JE6S) IS 50

ol ol cilises glae o b odd i 5155 oS
3 g la sme

s dsl sl 5o Job 5 Sos A, il e e Sl
3l Jlaast il acils bliyle o s oeelS 5508 Lo g2
5 G & lp el Slrge o 3 oS Ol
i S |y Ol S5 Blod 5 a3l wal 5
s 5 Ly Ll 3 ol s sl lasle v
23 em s JB Jsb s Sos Al Cl (S g3l
23 85 edalie 5l skl >

S el el b 53 e IS 5y a8 o de
50l s glal&o 2 s (Gastroliths) Lacs wwl§
S Ol a (A S =B a1 0T (311 ey 5 e
S 5 La il dows 4 S o DA LS e 0
Lyl s sl Sl 30158 A olss Sl eedS Ol
3550 oS Sl e Ol sk 4o 53 eedS 3 508
s e3y )l 3 J! 5 il Gl el Gl
YU IG NN P | RPN I O S | ] B T L g
Y A Sl R pae (pl e oendS o slapie
p AR Slkes ol plonil 358 2L O S 5 oS

S5y b i oMo 4 ol 43 S DL e 5 4y
sl slse ) 2 L 1 6 5 ilesT glse e s
A a3l 535 5 0 ehs w lae e )3 el e
Siie BUs 5l 5o il gl slend oS 5 Jl-
Ay B 4 eall LIS gl LB s S
5o Ll Sty aolsn Lae o ol LSl el 5 adis

A3l 10 53 5 g g S il slie Julis

b oKen ol 55 A3, glaasls
Slre e Lol 005 5l sl 2 035 Sl (Lo
aals (1 Jsdz) 35 it S YA LS 0V 51 il
s lasles 53 Jsb 5 Gis A, F SSle Sl i
deal s 4 deo )3 VOIYT=X/OV 5 YEOF-4/AY 5 5«
oo L odid wdis 5hs slalsr = IS .00 JS5)
3 s Ay (Ao ¥-F) e IS o WL e lale (ol
3 8 My p e oS sk sl Ol 1 g e Sk
Ay e g peedS o3 ¥ 5 Y Gl slasles 5 IS
A S edalis dS Ao ¥ s Y s lee e 2 sk
Jsb 5 855 Gl Kle o S G55 slacslis 525 L

4o


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

...J")é &«?@f ‘_;)‘f-\s‘.a"-\.&) ‘5L&JLgAﬁV:~JSbA:;uC)1:M;|

oS iliss palis dorly lae e b odd 4085 1) Cu K & A, b jasls X J

D3 SUS Ol ) T olase l51 SGRY() ey iy Ol (0055 Sl (1) ey 53 onedS e o o jlo

VV/YYEE/VO \WALESVIZ o/\Y+o/oY o /VOEo/\O o (o/0)* \
YARES 774% Y/o¥£Y/fo ? VAR EXVAN o/Qoto/AS Y (V) Y
AVELE/NY \AREAVA A SN o/\O%to/oA /) F+0/0A Y (Y/0) Y
VE/ o VEY/AA YA/YYVEY/OF b o/Yado/00) Y/\Ako/$o v (¥/0) ¥
V¥/54£4/AY VYV /20 Y0 o/YALo/\Y YANEY /oA ¥ (¥/0) 0

e e 0L beﬁ);(.._“JSJS)Uie);}lﬁ J=ls slael o *
(YO (a6 035 = adsl 035) 7 adsl 035} )V ee = (GR) aiy Olpet )

OOILn( e 059) = Lnladsl 035 )7 Guy) Sibesl esss dsb § xVee = Gy s doys) efps A3, Olje ¥

OF) (o8 4 035 Sl Bl o5 o G jeme i JS) x Voo = L2 S Ol

OO oo 03 — adsl 035§ x Glaw) B8l = ale g :

- —t

AP< 0/00) Wt Sls sma O (gl slite Gy b O st G o slel 1 SD Sl

sboles po a8 J o Aol s el Yo 555 53 pes Dles
o35 1 s 5 sbKs 5 Sk Sl o eoler
Al ol el

sl a3l oS Gl Gy b 1SS 350 eedS el
Loyl s ol ol aals s il eyss Ll ys o 5o
S 5 as, L) 3 S o S 03 KIS e 05
S 5 (65,051 Oy 5 SIS gy 3l 25 )il
ol s 5.5 8 est lealy ol s b 1, OF 51 b
e 5 dsl slasles 53 510 Glasln & (Il oy
e s ol sl wlin (5,50 YO 5 VA Y s 5 w)
s 5o 5l min (dsl b)) 35050 S slesly Lo (o 5 00
P RUH FiCRN RPN PRI PPVIC R JUe
o e LB Jo by S5 Al O oIl sy
o bl s T s st s Sl s §
s edalie 5y LK = iy Sl bl sl IS5

5hs Gla8ln & wls 50 5 (SGR) o3y iy c~
Sl e 3 S Cale 8 S g 4 il
(Ao o/Y8 ) €liss Ohs Ll i (F Jsds) il

S Ao 3 ¥ s 0 Lol A 5100 K 2 o

Yy

ol sk s s i, LlE e 1 500y 6551 G o
Ol 03 s B 4 das G IS L5 s (S Ca
s e ) ndS @V sl (sl gl bS]
S 3 03500 el s K Al SIS s
VAVY JLw ;5> Westman (glaanl lul . .Xlods sl s,
bydses oy SL 40 CaCO; s ys Vo 035 Ll (Fe)
S 3 o Ll s 5 S e S Lol
el 0 S 505 SR 2k Gl s
S&ar & Ay Ly, 45 AS s jasedne ¥ SE o)
S sl Gl wslss O SU S slasles s Sl
Sl 5 (eedS Lo 3 ¥ (5l) ool Slas B 8 s bajla
delsl 5o s b Ks = s, (pedS Ao 5 ¥ ) oy
53 5 el el oyss bl 5s 5 il ilasleg s
s pober sbaoled s ad, Ll oas 200 [y RO
Pt N N YNy SY SR SN R (P
Lgy 05,8 o da=d 55Y IS 53 a8 Ol ol el LS
o35 1357 S e DLl ey 5 poler lasled 53 A
opdls el o250 SIS e 5 Jol sbaoles 5 s

BRI T LY PSP RUP 5 IVCISERVS PR S HVIgEL e


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

VAP Sl / () ez o5l / a5k S/ anb b 5 5,55L28 058 5 p5ke

Yo _
YO.oo Dg;é)} __
3‘ Yo _
4
3
§ VO .00
—_
n
§ \ o J
- D.oo
\ Y Y A
(..\_.;JA)AHJA‘...__.\JS

ol e palie (55l (slae e Lo 408 s K & Job g (G b nfele ) IS

—— 2a ) e
—— 2a 0]
—A— a3 D Al
—O0— a3 S
—HK— 22 04 S

\Y.oo _
Yo, 00 |
7}:
\\% Aoo
2
D) FPoe |
o,
Q f.o0 |
Yoo |

Yo

s NS

.,?,,;V,.quu;suc,h.ﬂwu,gwm_uj;l,;‘_;u&;f,;u,x,,xJ:..z

Gy Loy VY 'CJJJNL. d=le Gl s s ¥ ailys, AS,
¥ Jsles asly, A, -C,;was,waww@.xwiw>
Sl o Lol 005 Ol s e & 6l 1) A
OLLSan 5 55l issed (5158 s Ao s Yoo (glgimee ol
33 b |y Procambarus clarkii 58 ) ;3 Ko 5 L, (04)
B B P R P P RPN J FCT PP A S |
3l sy sl 53 4 sl QL el s s il
oo el S 68 Al S slallr &
03 3 °/4=2/0 Jgl Il 53 655 Iy Ol iils olaz

o Lot i Ss (Ko 5 3 wlose (p it s
sl oLal bl 53 S sdalin oS dsys T shls
e b il Glasles 5o ey LS, &) oSl cp
Lasles 53 o cnl 51 ele s (Rl S0le S0l S
(P<o/o0) 545 5 e
G iy Ay F el plail Sla s Ll
() sl ol 55158 Ao s V/ Y=o /A A 5 K »
355 slasiilesl 53 9490 L s () 0l Kes 5 Ackefors

Olsee Astacus astueus 3\ 3 L<~P'J.>- Sl sl e Gl

Yay


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

...j')é &«?@f d)‘f.ﬁ‘.«}“) d&)@ﬁm&sbﬂ:}ucﬁm;|

Y5
Yx |
Yy ®
Y Y=o/f0re X + o/08Y
5
Ky
}‘, Ve
."\
3
Y,
a
- v
A .
o5
of
x4
-0 .0 \ V.0 Y.0 s ro f £.0 o
(w;:)om):w.lsc&l.é

broken-line & s 55 ulul » 51,3 &K & 055 Sl 5 0 F""JS dal, ¥ S

i e e do s WY L E

S S 4y 5L Sl slas sl s
s (Y#) Homarus americanus d—ile Sl wy S o
O Ales el aseis |y (Yo) Penaeus japonicus
= slacl s asl iy sl als o rdS 35S
3 o Shcaleds 5058 5 oS
Sz 3 G S e eedS 5 S
ol aS Wi S oledl (VA) O, Ka s Hessen Js cod o)
AUl (Saals o 53 3 g pedS mlie 4 5 05l
Bl o 55 odS sl oS 3 iz ) slizel o
Sl sl be el s ol ssls J<..w Jole 95 @
JoSe S 5 S Wi eyl b Sl S Ol
23 S Gl Sliis ol e 53 S
TJ.ALB N Sl Lot wldss 5 sl =
JO L Al Gk ) edS Sl s sl VL il
Gk 315 5, 5e {..:..JSer.o Cler el 058 il s
oy 2 25 g e dS U 5 4B S 0 )18 4
S G i 3 (e B Al e M
Al asls |y e pl w5l 2

AR\

S 59y 03 M):Y//\ S gl (jb =

4_3354"‘5 J_j:) Q‘J_:.A cwibnﬂﬁl.w L;LQ‘\.BL:LM‘L?LA ).}
u:..“.l_»j =il ¢_>J)'|)>;§_:>u.>‘ PP sdal Cs
Ll o sl ) s 2eS LWM. (Astacus leptodactylus)
S e Sly g sl e g bl on dsb s Odletl 1
o VL 5 sy dal s bl slae e g sl el
Al 8 ol e Sn 2 sl S Gl S

5 eSSBS O 51 St olel Slulome
sy LS a3l 5lhs e & 055 Sl 5o
5 (Y=o /FATYXH0/OA) 035y o 5 ot alaily ol 5 )ls
o=l o edls an = 0/0) ol a5 LB 58 ol s
ol et 4 55 L;u&}%,;); Loy sl el ST Gudes
sl 0L il e cislesT (slae s 53 eendS Sl 1531
oS CLle o alail, broken-line O S5 56T bl
6‘)\3_} ;714} JK.Z 4..)‘)3 6[}!;{.;:J> d)_} &‘f‘_} 0y
ag ey ol ol Jbe (S Wl e eSS dets S
@ =2/80) Ol a5 L 5y =o/FOY X + o/OFY &y 50
o 03 el o stlae Ol Jie (nl G 2 S S
o 53 jand oS S ras e Bl s LS 2


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

VAP Sl / () ez o5l / a5k S/ anb b 5 5,55L28 058 5 p5ke

=l 5ol el e il Lol s T 5 8L
ol 5l aS 4558 Oles ol ol 63,51 ¥ g s ol
53 3l 2 Bkt (Sl s s
S ok o wslate (sl ole) o5 e J=lsl
Ll s K 2 s (Ao 48/5V) (8Ll oy mies
PRIV OF ( yieS 5 oS o3 ¥ (5l 6 Ly o
olo 5 el Cus poeelS Ao 3 ¥ (g5l 0 3 (Ao
S 2 03 G oo 5 S o bajles WS 55 50 053
e Al Laslass 5l e 55 ele ol 53 slsl Bt 51
sl b il Sl ds s ¥e 5l i B (Jy)
slasles 5o DLl Ol 51 (s ole) 555 0555 25
3 Blaln & (Bl 4 (g 4 s anulS il
ol s S sl de s Ve Sl i T 51K e s
GBIk i ole cpl 53 a8 il OF 51 Sl sdal s
3005 (oS Ao 5 1) oy Hled @0 b gy e (Us 5 AO/YY)
(S Az 55 1) 25 sl (Ues 3 VE/FY) OF oo S
JS 5535 85 e alae ¥ Jsdr 5o oS Olor Lils olazs
03 S e (I 5 sl 2 (6 8L Ol
o U dsl Glasles 53 OB Ol e .l 253l o,
ol e s el slasled 5o s e 0 S5 L
Yo) 0 Olie o rmeS 313 OLES 1y (6 eKodin L
O Sl iy 5 (S A3 ¥) s Slas 3 (Ao
ARG (poedS 2o 55 ¥) o2y Slas 53 (Ao OF/PY)
il glasles 3 b K & (LBLk Ol Ske
(P< 0/00) Ws g s s Ml (glls (g bl Ll 4
Jsb 53 503 slaKin 2 (58wl Oljee Sl A,
clasles o3 Ll LB gl slis sdas Ol o3l o5
LS il b B S 53 S 5k Olas 2L e il
25 Rl Sl (oS Lo 3 Y ) s sl 55 (8L
S 5 (S JoSe 1306 ) sl slasles L3 i o
534S sk 4l ol Cpline (edS Ao 55 ) ey
Ll 5 Iy s YU (8Ll Ol ilasl o)s Ll

wlie glae o oI,
Sl 53 e e Gl KL Wil e (FER) o TS
Em Sl aalas ol 3 il P PR CH LW 3
A 3 VY/PA-ANY acls 5 oslial 5550 (glao J‘Bls
Aoy ¥ gsl o o (VF/24) ST slus el Ol y
45):)3@ r}.l.auvdj.)o-cbc%;-}:l;.b}; aML..'LAV.S...lS
S sl LgLa:ﬁ@w&;limﬂ_lSCLﬂbéLMﬁ
ol glasysl o aalesl glae o ST 5 o sdalios
SIS Ol Sl 1y (guls ime M £
sl olis olises L;Lmﬂ;-

(deo )3 VE/FA-ANNY) G ol 5 edel cows & FER
Sl (SAOl eie L Slidod Sl sl il L

S el (YA) Ol Sed 5 0 Ul

S el 5550 glis L;US Cherax quadricarinatus
UL 5 s A 50l i3S s ,s VE/FA B AY/PY
LS ol Gl B o e SIS & 5 aals (T)
Cﬁ (YO) u_:.aljj B3 J_QJS Ql_:.' do > \E/PV=\ o /VO
j_Ajsle";:)bbg '.:J}'-L“ é_‘.‘ C&‘JKJ

o3 YY ool o Lol wdis (C. quadricarinatus)

A Al e b ped 3l p Lo 3 VYO L, 5
o=l 03 el 35 5e Slae i ((Sdin 3l 50) ploord S5
SN G i Lo 5 o 03 )08 & slae s 5 Jiales
o S 53 el sdaline OVl &S cils Ll Ol 5
et Sl e S Spe g0 sl 1 Yo
o3ls ) aalllas 5550 458 (S5t Slosa s o
oAl Sl sl 5 lasl ol 534S O il
ol 45 S 0 g 5L 550 Slae e g sl (AL
Sy mle Sl il glse i 53 il s

Ales S eslanal ol

e gL & g BNk

Ao GlnSs F Gl Ol s sk 4 addllas ) s

Yay¥


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

...j')é &«?@f d)‘f.ﬁ‘.«}“) d&)@ﬁm&sbﬂ:}ucﬁm;|

uig\»)i 098 J_,.EJDV.;.JSMC}JAM Sl e, Lol Ai.li.?jb.: 6\.&5.{';;,"- 6)"(7'5‘” oy ¥ Jj.\;-

(Ao y3) L;)@JJL«

Gao V0o, 55 IS VO-Feo 55, 3l Fo=Ye 55,3l Ye—o 3555 (e 3 el S S
fo/oo A¥/YY NZAN Qo/oo o (o/O)* |
fo/oo @ VY/YY £Y/5¥ AY/XY Y (V/0) Y
Yo/oo® VAT 04/VY adia Y (Y/0) \
INAn qr/rY $4/5f AY/TY v (¥/0) i
N 40/7¥ SY/YY 48/5V f(F/0) o

.MJ&OW‘)@K)QMJSJSJ‘MF‘%J}L‘JQ‘J&\:*

(P< o/00) dten ls gre Ml glols osline g b 0t s sl L SD - Sl

+J_¢)Jjﬁ_¢mw..\5

Lo,y ¥ V.:.,JS

Ve o
) ks
Yoo _|
A oY kS
Ao X
:g —N—
do s ¥
B 2 ¥ s
R
o
,
1.
Yo
Yo ) 5o AD

(595) ol

o p 0295 Isb 5o eibil 5l gbKix 5 BNl Ol i Ky, S

0o 5,5 8a 2 o gl 4 spr e gla) ail eslul
Yo i Ve ) oy blsl oo olds 55, .(op & el
Glallon = el s g iy slad s 8 el (Ao
w8 gl e 5 S e Olpee 31 5 a8 15 eile 3L 5155
Lasles ol 5 (aalasloggs =0l 5 Slil il s
i o Ll 53 BUL S (gosb @ g St b
slas as 5Ll Bl Sl edss ol by oL 5 oS
— Lg\j\ai.@fj_:odu’l_w()”—\‘” ssd> c—ulu
510 dOY) Ol 5 asls i S ol b 510K >
A iy AoV (nlasl SO dab s (4) OLes

Cwd 4 |y deo 3 AD-0° 5 Jws )3 AO-Ve 5 Kb Ol 500

Y40

Sl s a Sole 3 e, S My s e (ps ole) 052
V) pss slad 52 Bk Ol e Ol s sy SIS
= A S5 5 (S Lo 0 1) ol 5 (oS Ao
S palS 5o ey bl s bl cpl 3
S S Oy 3l 50 Laslsl 55 5 00l &5 6 8k s
0535 sl 5o st glaslas (ol U35 Sl 4 e ol S
L sy o S B0l Bl il
i pasie aalllan () s 5l S b Oles
il Lol 81 s Sl Olsee (F IS2 5 F Jsd)
ol Ko Sy ol 3 0353 T s e0ss Ml s


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

VAP Sl / () ez o5l / a5k S/ anb b 5 5,55L28 058 5 p5ke

O o A1 3 e (Sl S oondS e oy o
ol s L;La&;;]i-); 05| BH NGV RN VIR U E T
o8l L 5l Gl sl 23 peelS 05 Slae i Lo

w‘ezfﬂjnu)wkﬂu

S S 4o
oS 03,5 BLSl sy o S5 4y ot gl Slaessly eled
SRl 5 At 3 s e 0 e T sS4
slacble sl gl oDl 5,15 s 5 B UL
23 i b ST W35 0 (A5 T-Y) eedS VL
sl s b ol a5 bl andls e 2 adis
5o Y Ol il o 3 S Ol Bl ol
e Ol sl s a S Ja s Aoy Y/O-F O Cslis Ol
A5 g St oS AL axdllas (ol > ;IS Glas e oS
58l GES1s 0 asiie g Sl oY pl ol
Slae e SUE w0 i 5 aeedS o Szl Jlize ol
:U_»ajjfduijé):}g)m.é)m”ﬁg_ikéucjhﬂ,\g-u
515 O go b o OF 53 O A S 3 s
o e g e S b Ol Slme (3,8 Glas
oS e 5ol WS elese A s sk
Slles o 2l Gl s 4 oL s Sulg 5o 5 1S aypa

2 6 5l sy slas (YY) il <8 US|
D03 S 58l e e Bl PEOYEA ) 5l S
oS Al s Ol 8 olids b oys (14) Oea 5 )5l
035 SIS 50K 2 s sl mpe e Bl Ve (glias
oo oL 3 Ul e ep il LS Esl
spd Las bl Lal s 8 e 5 sl & olaz|
S5 ey S 3l AIS o 3L 350 B m e e Sl YOO
s alS ) Sl Ol 5 0351 Jas 4 Cailos o
e GBSl Ol 3 O 5 o Saslasl ol s
Gond 5 Jools Sl oo om0 sl s il slajlas
30 5 SIS S Enie il e el ) S | e
¥ dsdz 3 aS b oles il bl glae > le
sl 53 3hs laKs & Sl Ol el sdal ¥ IS
3 il GialS b (nlasl esss 2l s ey 5 el
L 2500 o by o bajles ple 5o ool plas -
S 3 (SIS G gy sl 4 sl OLES CLU Sses b
PSS g b Log e alie pss sles 2w bejles
wlss Bl 4 Sdae slse 558 Cls bl o5 (7F) D
23 Gl e e 5 Gl S eaS L ls ele
4 3503 OLedl U155 o 3 5 0 g 503 SO 2
e N R S gl gy WS 5

s ezmen 5 O 55 3550 pedS (el sk 4 (615

oalaul 3,40 cLA

IS Dbl 9t Do S o0 gty | endl tocin 5 e o (55500 0 o 4 ATV (a0 ) = Ll

QLTSSJS)J._.Z) Lgl_au.a;'-l_.iﬁaﬁe- B C}hw Q‘JS\ SIS sl '(’)LS)‘J"’:*.’.]‘; RSN Jubtcr (Glows Y
Ned =49 :(F) ) ol ul S wi.o oo (Huso huso) ale | a5 0L
3. Ackefors, H. and K. Torok. 2002. Exprimental studies on nutrient release by noble crayfish Astacus astacus L. fed

two different diets. Fresh water Crayfish 13: 41-57.

4. Ackefors, H., R. Gydemo and P. Keyser. 1995. Growth and moulting in confined juvenile noble crayfish Astacus
astacus(L.)(Decapoda, Astacidae). Freshwater Crayfish 10: 396-409.

5. Ackefors, H., D.J. Castell, L.D. Boston, P. Raty and M. Svensson. 1992. Standard experimental diets for crustacean
nutrition research.Il. Growth and survival of juveile crayfish Astacus astacus (Linne) fed diets containing various
amounts of protein, cabohydrate and lipid. Aquaculture 104: 341-356.

6. Adegboye, D. 1981. Table size and physiological condition of the crayfish in relation to calcium ion accumulation.

Freshwater Crayfish 4: 115-125.

Y45


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.24763594.1386.11.40.32.2 ]

...j')é &«?@f d)‘f.ﬁ‘.«}“) d&)@ﬁm&sbﬂ:}ucﬁm;|

7. AOAC. Official Methods for Analysis of the Association of Official Analytical Chemists. 1990 Fifth edition,
Arlington, Virginia, U.S.A.

8. Austin, C. M., P. L. Jones, F. Stagniti and B. D. Mitchell. 1997. Response of the yabby, Cherax destructor Clark, to
natural and artificial diets: phenotypic variation in juvenile growth. Aquaculture. 149: 39-46.

9. Celada, C., J. Carral, V. Gaudioso and J. Gonzalez. 1993. Survival and growth of juvenile of freshwater crayfish fed
two raw diets and two commercial formulated feeds. J. The World Aquaculture Soc. 24: 108-111.

10. Chavez-Sanchez, M. C., C.A. MartinePalacios, G. Martinez-Perez and L.G. Ross. 2000. Phosphorus and calcium
requirements in the diet of the American cichilid Cichlasoma urophthalumus (Gunther). Aquaculture Nutr. 6: 1-9.

11.Davis, D. A., A. L. Lawrence and D. M. Gatlin. 1993. Response of Penaeus vannamei to dietery calcium,
phosphorus and calcium : phosphorus ratio. J. World Aquaculture Soc. 24 (4): 504-515.

12.Davis, D. and E. Robison. 1986. Estimated of the dietary lipid requirement level of the white crayfish . J. The World
Aquaculture Soc. 17: 37-43.

13.D’Abramo, L. R. and E. H. Robinson. 1989. Nutrition of crayfish. CRC Crit. Rev. Aqua. Sci. 1: 711-728.
requirement of prawn for dietary minerals. Bull. Jpn. Soc. Sci. Fish. 44: 907-910.

14.Fjeld, E., D. O. Hessen, N. Roos and T. Taugbol. 1988. Changes in gill ultrastructure and haemolymph chloride
concentrations in the crayfish, Astacus astacus, exposed to deacidified aluminium-rich water. Aquaculture
72: 139-150.

15. Gallagher, M. L., W. D. Brown, D. E. Conklin and M. Sifri. 1978. Effects of varying calcium/phosphorus ratios in
diets fed to jovenile lobsters( Homarus americanus). Comparative Biochem. and Physiol. 60A: 467-471.

16. Goddard, J. S., 1988. Food and feeding. PP. 145-166. In: D. M. Holdich and R. S. Lowery (Eds.), Freshwater
Crayfish: Biology Management and Exploitation, Croom Helm, Sydney, N. S.W.,

17.Goyert, J. and J. Avault. 1978. Effects of container size on growth of crayfifsh (Procambarus clarkii) in a
recirculating culture system. Freshwater Crayfish 4: 277-286.

18.Hessen, D., G. Kristiansen and 1. Lid. 1991. Calcium uptake from food and water in the crayfish Astacus astacus
(L.,1758), measured by radioactive 45CA (Decapoda, Astacidea). Crustacean 60: 76-83.

19.Jover, M., J. Fernandez-Carmona, M. C. Del Rio and M. Soler. 1999. Effect of feeding cooked-extruded diets,
containing different levels of protein, lipid and carbohydrate on growth of red swamp crayfish ( Procambarus
clarkii). Aquaculture 178: 127-137.

20.Kanazawa, A., S. Teshima and M. Saaki. 1984. Requirements of the juvenile prawn for calcium, phosphorus,
magnesium, potassium, copper, manganese and iron. Mem. Fac. Fish. Kagoshima Univ. 33: 63-71.

21.Merrick, J. R. and N. C. Lambert. 1991. The Yabby, Marron and Red Claw: Production and marketing. Merrick,
Artarmon, N. S. W.

22.Momot, W. T. 1995. Redefining the role of crayfish in aquatic ecosystems. Rev. Fish. Sci. 3: 33-63.

23.Penaflorida, V. Dy. 1998. Interaction between dietary levels of calcium and phosphorus on growth of juvenile
shrimp, Penaeus monodon. Aquaculture 172: 281-289.

24.Robbins, K.R., A. M. Saxton and L. L. Southern. 2006. Estimation of requirements using broken-line regression
analysis. J. Anim. Nutr. 85(7): 1712-1718.

25.Rouse, D. B. and B. M. Kahin. 1998. Production of Austrlian red claw Cherax quadricarinatus in polyculture with
Nile tilapia Oreochromis niloticus. J. The World Aquaculture Soc. 29: 340-344.

26. SAS(Statistical Analysis System). Copyright 2002. Version 9 for Microsoft Windows. SAS Institute Inc., Cary, NC, USA.

27.Taugbol, T., S.B. Warvagen, A.N. Linokken and J. Skurdal. 1996. Post-molt exoskeleton mineralization in adult
noble crayfish,4stacus astacus in three lakes with different calcium levels. Freash Water Crayfish 11: 219-226.

28. Thompson, K.R., L. Muzinic, L. Engler, S.H. Morton and C. Webster. 2004. Effects of feeding practical diets
containing various protein levels on growth ,survival,body composition , and processing traits of Australian red
claw crayfish(Cherax quadricarinatus) and on pond water quality. Aquaculture Res. 35: 659-668.

29. Webster, C. D., L. S. Goodgame-tiu, J. H. Tidwell, D. B. Kouse. 1994. Evaluation of practical feed formulation with
different protein levels for juvenile red claw cray fish (Cherax quadricarinatus). Trans. Kg. Acad. Sci. 55: 108-112.

30. Westman, K. 1973. Cultivation of the American crayfish Pacifastacus leniusculus. Freshwater Crayfish I: 211-220.

31. Wheatly, M. G. and A. T.Gannon. 1995. Ion regulation in crayfish: Freshwater adaptations and the problem of
molting. Ameri. Zoologist 35: 49-59.

32. Wheatly, M.G. and J. Ayers. 1995. Scaling of calcium ,inorganic contents, and organic contents to body mass during
the molting cycle of the fresh-water crayfish Procamarus clarkii (Girard). J. Crustacean Biol. 15(3): 409-417.

33. Willing, A. and R. Keller. 1973. Molting hormone content, cuticule growth and gastrolith growth in the molt cycle
of the crayfish Orconectes limosus. J. Camparative physiol. 86: 377-388.

34. Wolcott, T.G. 1988. Ecology. PP. 55-96. In: Burggren, W.W. and B.R. McMahon (Eds.), Biology of the Land
Crabs. Cambrige Univ. Press., New York.

Yav


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.32.2
https://jstnar.iut.ac.ir/article-1-713-en.html
http://www.tcpdf.org

