[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

LV \V*\Q\;mﬂjc€)(€>10)u¢rb.>)‘.€>‘:Jbéé)}ﬁé}ﬁijlﬁkijx

Litopenaeus vannamei ) obif9 (55w (w399 £950 Olo) oy cmilin s
(O™ Oliwl) Olines™ culw 58 (Boone, 1931

Tmmode w51 e " Sb 3 s F Sb B Jgw) o sibe domas
Q\ﬁ\‘olf;‘dlf;@:bGt.aj‘5)')31.:5rﬁo@@‘:«@g)%ﬂ)&ﬁr@omb‘c}w ejjf—\

‘Q‘ﬁholf;‘;)lff@:}aGL’.«}‘_gj)jus(:}l;c@d‘:56&)%T@W¢M‘:‘QTGJJ\L«9};7Y
Ot OB F oS Sl S S o lsl ¥

WAV 1y 0B YAV YF 3l 5o b

s ooty Tl Sl 55y ol el 1 0Liea8 Sl 53 OT 2555 5 0o 5 cmlie ot 4ol Dok 4 i 5 L

33 G ol s Ol OliaS dibaie (gl 4l sles Ol sier 31 8 Blo a3 YV (glos (51,8 5l 4 53 10-Y0) [5a glos iz o |
AFQV/EV AYAVF/YR) Sl 4 B yme Ol 5 (GESa 53 ankad Yev v AT e FOrrre) o, oS 5 Llodd 5l oslize ST pezal A
=5 s g ol ain 53 ) sy Lo ped i § 5 b il OT olad 50 58 sla ol jl .05 8 plot (IFR1/0/) AF4V/F/VF
S s g s 03 gdomn | 2l wilge 1 53 el (D5 (pendS (ST 5T (3lis PH ol la el 5 oS 5l LS
033 ot 5 o 35 VWY LS Y (belay Ole 5 b o s aadad ¥ v e e (ST 3L szl 55 0 S VYPA dslae Sn 0165 055
L sla il 3 8 outaliie 352 555 VYA Soce s 3 sl 5 YA (gluls Ol 5 o575 Olen b sl g Lo gy jo 8 V8/Y Uslas
13,5 ¥ g 3 ) YW ey oo ddls 1y o s Ay o b o 5L L5 lsl 5 (ilee 3 5 HUSCs o y5 ankss VAT oS5
b el ol 2 ¢ o5 £ 5 Ol 03 5B Sy 53 (Jg ol VL Gl oST 5 b Olia8 a3 s s Sl oomlin Do

iy o llae 055 4 K B i3 8 (G5loo 3 585 5,Y Sy (slae3II 5 S ST

oo 5 3 slay 586 OlaeS ol sl Les o(LitOpenaeus vannamei) bl ¢ Ko 1 guls” Oolods”

rasulghorbani@gmail.com .0<) ©1Ke jseuge *


https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

1Y44 ;,L-M,"f,tea,u‘r“,tedmé,,ﬁéjw,;@b%u

Shishehchian and ) cul esls OLi o 53w (S 5lew
.(Yosoff, 1995

s s by e o aallae i Ol 2l 5o
sl sl 5538 g 3 o gt Ul 6 s
5 e LS| G 4 O e aha OT 148" ol
Ol e 035 ke ekt E5 S50 OYAY) O Ken
P S s s oHe s s L
0353 dyb 53 OBLT oS g aihie 53 bl 6 S
9 e 3 pmad 0 )LB ) VN Doy g
Slag,sd 5 Ol a5 Sl OYAR) O, s
Ul Ol (658Kn Uiy 5 A5y (535 2 1y ki
S35 1y o3 SSOYM) OLLSKs 5 s 3L
Ol =l s Lo T 53 15 0T Cadgon 5 4V sal
350 O 1 Il (o y 1 53 inls 13 anlllas 5 50
S OLS 58 s gl 53 bt b
aibaie 55 (VWAF) OLIKa 5 Congs Lio s 5 (VYAQ)
adbaie ;3 (\WAY) 5,1 OLS 5 5laks ¢0IsLT o o
Ol S5 adlate 53 0315 ST 5 5lsal U pgdia 5
(Y++#) TOMasso 5 SOWers ..5s S aslllas O ;e
ol Ly O ()5 el LS s S 0L
51,8 sl a3 YA 350 aigy do b Syl > am o
Sowers et al., ) cowl odd xg Uly 65500 L
o8- 4=y 4> (2007, Roy and Davis, 2006
2 T Sy s Jl 3 5liss Uity (6550
Olwl 5 (1FA0 O1en 5 8l SU5) ,gd g Ol
Sareban et al., ) Olwa sb 5 Ol 5 OLS 0
Qing-wu et al., )l,i8 Ly 55 5 (2013
i3 (2006; Krummenauer et al., 2010

O,Len 5 Balakrishnan .ol a8 o), v

AV

.

4o

gy 5b 5 olaw 1T slaa S gl om o3
N353 Slem s Cmpadl Sl oudly ol sl (sla Kon
Cml malin OT O s 6l 5 Slgzr Lo 5 ol
S 5Sen ool o 3 LOIYAY (O LSCen 5 (sd )
S35 o ST 52 T sl Jorlser (g5 Aok
oo Y YL e Jsb 5o OT gbes) o
355 Jeol o3 53 48 pl il o (5 e
)J&)}J}J\J_?Lsﬁ\_w 4= 3 YAU YZ glas s
) AS s G )l 5p 5 Camd YO S 5u>
Lol by (OYAY (3T s 550 5 (6 jinr
S UL L asiel oSis fuab 457 bl (ol
37 Sl 08 o g ol sl s 55 okime
(Tseng et al., 2009) asl o obly 655 S0

o’ dnws 30 Jamn 55U ol g1 obls 655
SOl 53 5 e Ol & YA Jle s Ol O
Jlw 51 Ol 5k 5 Ol 5 g5 Ol 55 Sla
o= s WA Jlw 1 0keud® Glal s 5 \FAY
S elah) s 8 LT oliaed colw jo 5 S
s 45 Glacue B4 .07 oldS ools
S e 51 (55 GLa6 S e b alis )
S5 5 Las Dl i 51 (gles 28 Ll Jamd ek
leily 5 YU (Slejl o b (s p a5 5o
DSl S (5 Sy bl A 5
ol 5 Pl ol 4 pslis sladd e A S g
-at il O e L 5 Mg au e a5 oles
Olgme amly sy dbbasS ol i

QM}DDJL_:‘,;@:QJJJ_:LSLG}Q U’-’Jill;—


https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

v

Gl gles Ol s Ol OlicaS aibis gl ,
Dl s1sn $las 5 Sike oS Lol 035 oy g ok
53 4l sales 51 559, 0p5 Jub 55 WYY Jlu o
Ay e O B 5 9 G el h 4B 8
s B alonn L3 a4 by e Sl Sl 5039

T ol 558 L,y 56 51 ()5 mas s
(Ol (dlad (O3S PH (g i Las Jols
5 S S A ST oy
SLaosl 33 ¢ o s 5 83555 Loomnd ¥ 51 Sain g
g b 8 el 1Y) g LS ol 5 1 S
BTl Gt oSas 1 (5555 6 S o310
oK losliiwl U 03581 ¢ATAGO Jus ¥+ »
tles Sleslinal L Les dWagtech due o0 5.l
Cslis s AQUA-PH Jue 2 pH oK U ay !
g N el (i Bl) s i Uy 53
D e Jels e slay 5ST6 (58 o510
ST St 305 IS 5 oS amnlty (Dlid S 5T
ST slacs (55146 5 ls sl Cd ¥
Jaze 08 8 o8aits oBssbo3T 4 5 s b 5o
e VYo Wagtech Jue e oK L
L §

35 5K 31 613 146 g5 sl i g
I .c,_sjfﬂ_?a PSR ST IR A TS
5 S8 g La i 53 3 g o oK sy o)
5 (O gls Lgsl 6 gy gy &S 5) JS Il 6810
5 Graghe /0¥ 285) ol S baw s o 2 6T 05
(1> g Sl a3 s 8 (5 S o3Il 5 5515
NI R R SIS PEPRPUNR | DR
L3 8 alons 15 g b Jaw 5 (SGR) o325 At
.(Keawtawee et al., 2012)

------ AUl3 58 30 9,5 0L o s s

(AU19) din b (6 Kn Aoy (59 anlllan 5 o(Y21Y)
QL&MJJQ)L&A&)DQKS#‘;))@)}J&
o,\_gojjafqt_wan;svs\;wbu,ts,um
. - . I s PO .

Sl sSb end 5 sUls S5 s Fos 0L
‘SJS:AJJ"J_?'C;.&LM)JQTA_&):JSL.GJ;;}A
el OliaS

b rg) 9 3lge

Ol g 53 58 ys Sl 53 Goid o)
e ¥ s 5 G, b0 5 0f) oS
s S el 1F4Y JLw ) Ol Ol o Jlos
2334 g Ol 1 sty 658n 5,Y oy
Sl A3 8 (55l s OLaseS Syl (gla s
5 Solwo 3 Olaj Bladd 51 aS sl A sbats o
S s 8 Ol (s sl (g5lee 53 oS5
and YOr s (STELY Y ) oslad el el
Olas L e V/O Goas o (G 1/0) LS o s
el 4 5VF 5 SV ol = Y S S (glee 3
V) LSa s s aaks YO S15L0 5 Fold
Y& i lee 3 L e W0 Gas 4 (SIS
WY oo ST, LV 58 opled paal 6,5V 5 0ls 5
mo 5 5 2 V0 Ges 4 (G 1) HUSKs a3 anks
S1H LA lad pmale 5V 5V s G e 5l
e V0 e 4 (GESA ) JUSCa a ys ankd Ve ees
L3 g als 0 ) 5 Sl (ilwe S g

Bl STL Ol e 4 1sa glos (Gl ) 5o
A% A0) (sl glos dix o Sl ds 4 S L o
- Sl )3 Y 5 YF YK LYY VY (e DA Y

sl sles Ol se 4 .sljf@su a5 YY) gles c(;bf


https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

1Y44 ;,L-M,"f,tea,u‘rm,tedmé,,ﬁéjijbwu

JHB ot el (S5 gla ) 586 S e b
Joes Sl o b SHOT J STl 5 dites J 28
b el o ke 5 b il Sl 5 | bl
e i) 5 lsr 5 T Ll 5 L s
Olgie o lpn slas (Gaios ol 53 .l OIS
Glales 3 s an § by il Lo
adaly 5 VLYY los caly los Ol 4 oolgiy
ettty oim s dsy o o L1y g S
S 055, ¥ Slaj slaoils 14N B AVAY cladla
3L Ol e as ey YY) (glos 4 La0T slabes u:iul.:n

rbjjowgu‘)b&)jﬂtjﬁs\ﬁ&b)

A

Lndst os5—Ln ole 055
SGR = x Y

o Siss
Sl il ames Sl 2yl o Sauslie ) 5
0033 b 53 e by iman 5 5 8a s
ezl o 53 4 oSS sl SIUT 51 s 5
4—wle SPSSI16 )l5sle ;= Sleslawl Ly O=2/+0
53l 5 3 o3litad L La s sad sy Cpioman i3 8
.23 5 plnil Excel 2010

oW
J.Alj.cwjg‘tg;a‘éﬁﬂékTﬁgTQ_{f
W5 oS ol il il 5 e S5

_— - . - :
A a5 Ql.:lelfJ..S" Uyl \.M;@)!Jstwcw“\)
%’T ol 5 liln) Ll , sy sl =
e m  sEsssaEas Y e — =T — T YYAM YYAY
YO o
s -
xii Yoo d ... \/
;-. \a- ) --_-.-'
3
D
4 Y- d
Ny
A
- &2 F g ~— I ®o F g ~— } © = g = 3 o o r
A T T T B o cu N~ <l < e~ S }Lz\‘iz\"’
a9 a9 T Ty T T T Ty T Ty = 4\\
G A & A ;’:

ff;ffffffffffif

WAV AYVA Lo als 5 5 Coigud )l (slaske 53 oS 55 Ol gl Al O (glsn (gles J:i;l:.» A Jﬁ&

Jes 03 9doma 53 (50 bl .ub__s;dﬁfajl.b'\
ﬁ.:ﬁg}lb)wtﬁabjAm)béj Jﬁ)ﬁ:ﬂ
5 A elesla, s Sl 5 5 (oS5 Al oS sls

(Y 5V o) 390l pen 2550 L ole

L slapal 53 59 Rosmy e dsb oo

2 AUl 68 s n Sl 3 Calies oS 5
(O 55 5 T 25 60 5eS| jy3lie cOLieS Oliw gl
G5 Sl 03 9dos 55 (6394 B PH 5 ey clos
Hame o 51 YL s ST ppolie (S50


https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

a9

WA Jlo 5 0LieS” Culu s (55lme 3 S5 e UL SR 5235 Sl el OT pleod 5 56 sl 2ST6 2) Jsulr

------ Sl S s gors Ol b fmle ek

Jsd 6 oble Yoraen YAY A XRRR (,\;iﬁﬁuwr.ﬂ,-
(APHA, 1992)
Yu 40 O/0FE: /557 O/VYEN /448 YESVAR ma/l) o587
5/0-A A ¥ ¥ A VEF? v/t /Y pH
(EERT FYANEENYY rreetr FY/PVEE/OA PP )5
AR YO/AAEY/YSY e vV YV ALY/ Y CC) Ls
- SUALYYVE®  B9ATEVPAVY rasfvE YoV Cm) stz
<e/ny VeS8 VYL /05° Ve e Mg/ S 50T
<o O/AE NV O/OAE/AV? o/ MY/D oty
f-\5e § /¥ Ak VAR §rvE N o/vvE N Mg/ ks’
- F/5k0 ¥r? FIALY/FF° FIASEY/FY mg/l) Js
- AN YR A A58 mg/l) olis
o VR =2V IS VIN'Z V0 (SR 4 V0 A mg/h < 2
oy AVE A VALEVT YAREAL mg/h o zs

Il 55 0laaS ol 55 (lue b Olaj i p (aUls 6550 (s Sl Stnl 55 OT (olard 555 (o, 556 ke oY Ut

Sre Ol it S0l 1Y STI Ll el gme oDl (gl ls Sogline o o b slael

1Y)
513,00 SF SV sls = ¥4 OESos 3 aalad) o571 5
O/VFEs /A RESVie AZEI VS OV /Y mg/l) o581
A /Y IAREVALE V/VEE /P NSk v pH
¥y/oLY /4% FY/AYEE/Fe? vY/AvEE/8? ¥/ pE/a0° PP &5
Y&/MEY V! Y&/AEY/YE? \WAE= /M YVAVEY/A5° C0) Ls
SUALYVVES  FEESEISOFY AN /5 ¥5/544/4¥° Cm) cslis
V/FYE oA V/08 /FE? VYL N VYL Y MY/ S5 T
/AL /W Naeiia O/fYE VAR AR Vinm MY/D ooty
§/¥AE VAR O/AYEY /- F2 e OVYE 9V M/l s
¥/ /FY Fr5LY/VE F/YFEY /AN £V VE (mg/h Js
JANENNE AN NAREAl N5 mg/l) clis
WAA =2V ISRV YZSVN L SR oot/ mg/h <
AVE A AvE AAE A YRR mg/l) ol z



https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

1Y44 om;‘f,tea,u‘rm,tedmkg,,ﬁéﬂijbwu

Vosled Stul 4 bg e 059 cp i 5 Sos g 0080
Y4 ilala, Olaj g ,USKa 55 ankes ¥O+ s oSt

J}—bjb(dj—bdj—&yj)cjf VE/0Y Jslas sl 5

(v d)b) ..libjfau\.hl.&n g}i'))}.’:)')) YWYA Sl

ol 53 Ul K s orss Jsb )

9 0,5 WA dslas oL 055 208 cOLiaS
YO oS50 0 oslad Sl 53 (Jsb o S
5o WL 5V sSlalay Ol 5 JbKa a5 asks

(Y OleaS g5 Calie 55 sy 0085 dsb 5o 55 03 5 dsb palie =Y Jsur

A v g 0 f A \ \ Sl wan/ ol
AF/AS v/ INZA\S #0/+¥ FAYS \ArAl v/ ¥ N4 Jdsb
eolexr
A4 ¥/ /0 \I4 \Al \ad /Y £\ Oss
4\ /A8 a0 A/BA \idiax AY/NF va/ve AY/04 a\/y Jsb
O/A¥ 4 FIVY ¥/ £\ £\ £V o8 R3Y)
Veo/08 Veeny VeV/AA WANF aa/8v ar/y v ao/vy Jsb
VY VIFA AR sNY 4 5I¥5 Axg #/0 Oss
\ARVALY VWF/AY \Yo/4F VY /FA Ve Y/A WY/ VeA/d A% Jb
3
/4y VONF W/FO AIVY YIVY /0 q A O5s r~
WA VYF/F Vsl nony VWE/YA AAATAL) VV4/VA YRy Jsb
V.M)'\j:
/e VY0 o/ f \RVANY Ve /& VWYY MY/VY R3Y)
VY4/FA VHY/FA VY0 VAN Y/ F VYENF 1Y4/04 Jb
2k
WY \\eid VYo \R¥ias VE/00 AN 2% R3Y)
\YS/YY VYA Y /FY \Fa/5F Jsb
s pla
VY/SA Al AN LR Oss g
Yy VY Y )Y VYA Fosn iy JS

S5 s 550 LGSV 5lala,; 0L osled Sutal e gdy sl Sl 53 o 0093 sk )3

wjjjﬁQWQMJ)b)J.MTQ.X{Oa)w}dx\&\.bjb\O/'?()T@L@J@j)l{)&)bw\""'
sls 5 Y4 gilelay Olej 5 HUSa s anks YO+ 4 v r.ﬂ,s\,.h)w;@wbﬁf@jmﬁp&;sww%
(¥ Jsi) s 8 edalie (Usb op S 5) 0 8V /5F L

)l_:g.aja):‘ubé\/\\““ vs‘jl{vjf‘&hf@ﬂ“wm)J‘J)jﬁd)b)bajf.ju)%ﬁw)jjﬁ

mo 3 b LS a y anks YOL e g\;pfﬁmrmm,;%\mv,uf;;@@mf'sj(ﬂ&n)

)séj_g\?djuoﬁﬁ-':dbj\{)&.ajajac\aﬁ YOr e rfljQfﬂlﬁ:jl):)ﬁsmjambﬁ"ﬂngl...u

azin )3 Sos 095 0LL 5o 5 5V (ilue 3 L K a ys ankss FOe s (S15 L0 Al onslgz aain


https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

------ AUl3 58 30 9,5 0L o s s

.U:ﬁ\)\:\)ﬁj%féd%:\:f\“\t;juoﬁésobjl{)l:ihﬁ):ulaé YOvrvn rf\;p\;wl‘rmju

¥ ij\?-)

(\\"Q\)Q%@J}ﬁ_ﬁﬁb).}L})}ﬁ:)}}d_ﬁbjba}}ﬁ)gﬁyﬂbwfJ‘gu\?

A Bl Y pal 7 el 0 ¥ el

r‘)?r.".w‘ Yjsr.".w‘ \fv;.w‘ e}i)-\.&)g.ﬁ_:'fp/o‘.ﬁ)

AVAA \Atd f/av Y/a% Y/
\/0Y Y/Y Y/0) Y/ Y/A
\/f \/YY YV Y/bY V/av
A% AVAR /70 \/IAD \/AY
LoV VY \AR Vidt

+/f4 /7N

- - - (’)LG’: aan
Y/ 0 Yo% Y/ e aan
V/AY Y/N# V/VF = aan
Y/VO Y/#v Y/ v - aan
Y/¥4 \/& Y/ NE 033l 93 azan
/A AVAR! +/OA rAJ)L@%-m

+ /¥ A ".A:J.:LS: aan

g.f.’.f"".:‘?fﬁA o)LQ_.}J.;;L_w\)J (\/YYi'/O\)aj_.l}
odalive ¥ oyl Sl 55 (YVYEVVD) KL
L‘”ﬁ“‘@)-’j-’ﬁ)bwdw‘uﬂ‘g%-’;

(0 Jgu) 345 Hls sme

P ol gl bgr e 0o § 5 b 0 i
3538 5S¢ e d DA 5 Y (gl punad

Wiy ot 0l o, meS (B o9 Jsb

(“"ﬂ\)uﬂ)}ﬂé}}}d}lﬂ)}dwqb‘;}))ﬁL;Ubfnhﬂ‘))@u}d}itdckju\;’)g_ﬁﬂu:ipOJJb

vh&)é}i“ r‘ b a e}‘}.«\,ﬁ:)%ﬂ P-.Lﬂ‘d)w

S, sy " YAFS  feeeny V5 £ a5 \
e oS e T “/AA YIOAP  efeeeed VP 4y Y
e oS e T “/AA i VIR Y/ ok /v v
e oS e T +/48 YARD /e Y /1Y ¥
e oS e T +/48 YSOF /ey VAAE AP 5
e & e flT +/A4 /Y VAR YVYEY VO 4

S pas ) “/AA YAFS  /eeeny VAR /v v
e oSz T +/48 Y/040 Joreed VYV /oY A

S s allan b bl bl 1S Se Co

33dmen T o oS Kn y5 5 Sla izl )3

(35 st R s F e T LodS 5 ol
531 ST G oS S re L OB s 5
0333 Jyb 3 AS Lo ¢ 8 e 03 gk

03 gl >we 4> d}—kﬁﬁ O}..—w-{‘ QL—-"y aals ‘u;)ﬁj—i

sla b chle (o SKle ((1YAF) 0LKas 5 Sy
(JS G dslmslse o lodi g S5 3550 O3S

P35 Eol 3 s A 2T 5 Jsdes 055 |
e A 3 0T s s adlate > il 6 S

bose 6l S48 ol o S Sley o3


https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

w««}ﬁg‘f,ﬂwuwwtﬁJm&,,ﬁ&jw;@bqﬂ

0593 dyb 53 (G ol 53 AT e Hled 4 S
039 >es y5 Led 55 9 Gy Olw g als ¢ Sy5
Aby o e Sl ST Sl il I3 sl S
33 Gosd 5 Sl a3 Sl sl K
33,8 (oo Ay SalS e lls 88 B
J=B s U 5 cudles (Brock and Main, 1994)
0035 Ml 5| Sn o3, s Sl il 53 s
P9 0033 SEI B (Gilue 3 51 LS g s
SIS 5 O e 0 a3 LS |5 ol Cvatl byl
e B
PH Ol o 51 Jelse 5 das on 513 S slas )Y
AU oy G (S 55 5,5 558 el
5 7o Sl FO B YO OT Ol oy Jewlin das oyl 3
.(Chen and Lin, 1992) wil o e Sl ¥ B¥ L
0533 Julsl 53 Sdlid 5l se ST ) a5
NI WS PR P ST R P PV S RN
oalsT Y (V44Y ) Brock Lc—ul o5 s o sl
Ol 1y hysp Sl peal 53 Ko S hilejl Aoy
b izl T alge 5l SRl cles (215310 (5555
e 2o Vb ilee x5 (0S5 00 YL 51 S0)
Y game Lils o (aslie Slass Cod 4 aalde
L ST 51 ad 53 p 8 (oo o/) 51 2aS sl
LS o A 53 La Ko sy sl e o e
S gl Jgmd ol Cale 2STTus (VWY (g )
- e Bl a3l gl ol a3 0 8 e ¥ i g
g s Kn Ay o ST (YL oS5 sl
- AU LT pds 5 0581 O e o310
VY yldis cpeiima (Chen and Lin, 1992) s,1i%
P N PE U PR (U PR I SR S

ds S slgiie (Ul s 55 9, ¥y s n s

Slde oy o=l s (Espiricueta et al., 2000)
! oTjL?u;fl.A}jJ_»): &394 U dfl:.;}.a"\'
s e e 5 St 5 1 DS
S b san (6,8 058 015 Cndss alauly
S Sl i Dl S 5 S Ol e (il oS
el 33115 OT G S 50T VL 0S5 5 03 5
o=l 03 OFAY (oalT &gs B35 5 ) s s
L s opdlas o 55 Oy 5 0D polie Gl
S At Pos a3 =il 03 305 93 5 Ol
b Sl ag ST Sl 03 e Ol
Lol S 5 g e s B Laa 53 Sy 034
Tseng and ) 3 55 o sUls 6550 m) LialS
S 4 (e sl edas i3 (Chen, 2004
Sl 60502 BL 3T Sl gl 8 Canr Sl 5
Do ¢ g, 035 J b ,5 (Esteves, 1998)
Cmwl 83 5 loes A 3 5YL 5,00 S ys Dlad
“Jled 3 5 Sl sk s Aol 0531 oy
Roy et al., )c,_wlr_@.aNa+K+—ATPase Silw
2 5 o sllae do 5l S 0505 hisl 55 ey L2007
“0g O1AE Ll 05 9 O gllan U 1m0y 95 Sl
>3 Sdes Sz oS e 5 el 05 4 (S35 Sl
23 Lysgdome sloml o Ll 5 0 L5V O (b
355 sa (AUl9) (ot b b (5580 Lk 5 At
0y95 Jsb o H{ﬁ\_&a .(Davis et al., 2004)
A Al Sl 03 Sl b ) 2 1T 555
gy el Sl 5 Sles iz )3 (eSS
Ll e At Ll gl GUs St (6510

.(Zweig, 1999)

— 2 23 (Y1) O, 5 Balakrishnan

rf‘;.i‘))(y&)}ﬁv\:&.ﬂ\i)@b\jd}_ifu\_&)


https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

S5 o ols gan LU a3 (53lwe 3 O glize
4S5 s (nls OLES 1) 00 035 s 5 0 03
S5 a8 b e 51 SLes 0 0 oSSl
LS 5 Ol . WS 5 il by 6,53
STE L bl (558 a8 4 Wsls 5l (1Y)
ol 53 o LSA ¥/0 Coluwe )5 2 53 4akas 30
O L oS ol nlin iy S 6113 OlaaS
L) 5,0 Cilas Oyl Olwl 53 48 opl diy
5 58K ol i,y Jl e 4 (090 O,
5 4bb s Al B LT SO 3b) LwT s WUl
90-80 Fuslejb L S sla peaul 53 (5500
@@f,;»,;uaa%-w 6ur5|,;)> Loy
Chamberlain, ) cl azia )3 o5 V-1/0 Ol e
Lo U b aS ola sl 55 ¢ Guows ol 5 (2003
dsb 5o (g5lwo 53 S 43 aabad Vevvr (S5
oS ol Al baslie 53¢ 005 0l B)s 0590
LS 53 a8 Y0 v (ilee i3 0S5 L s s
e 055 s s S GYsk s esss dsb s
Al sy i ol e by o S s S
osdhe 0,8 /0 3 i 055 L sl s, Y oy S e3lizal
e b OIS (on e s 0093 dob A el S
Lol L (sla 58 cls il ST o) s
OLLSan 5 il UL j3) 5,8 cils y 568,
5> (Y+Y0) Mude and Ravuru gla o, » (VY40
bassd I elsole 5o by s (555 Lin 528
WA Gles 43 g ,l5a s pf?—w,,;g,_ﬂ
@f&\HJuJAMSO vf\jl{a\;g;ﬁl.w 4> 4>
OS5 oys G bl o3 8 ol
ankes 3L 550 (ST15 L lily SKoe s «(1V40)

SN Sl o3 LSS il 55 e e 3

S0LS 555, VT U5 ale oo o, 3o Slog iy ey Sl eslial

S 33 lis 0355 A0 095 &S b ole L5 5 bl
3 eSS 0js LS cosls y 0laj s
55 (.5,4:55310 iy g Ao, 80 SbL
355 Sl 355 158 53 o s 1S
“o 53 (ST, L e S YK by 58 Jlamnal
P 5o V) S (b m e e 3 s A (GG
.(Salehi, 2011) 5 4o 0L

Sl a3 3L5 Sl 4 bl 6 s 65
SIP A ST e il e 055
“ole ool do 53 48 ol (6558 5 Sl a3
093 ehowy o B 1AL o ) 0 g 5 305 5 sla
Sl ol Qe 3o, Y U Cigun )1 YV JLs
sleeS15 L N N W T - ST Y g
g S5l 3 OLa 53 amilinr ol SV
ST L s el ol g ek b S slagyY
ibws 3 ;855 55 Sy slaoII L 5 (6 oS
O o 1y 4y s 51 0Le 5 Sods L Ka b s

Ao st 055 4 5055

S Rl
w&wjjlrﬁ'bw(:jyg‘,_ﬁ-ﬁlng”\)s
Maﬂg)lﬁé_:bdo_llﬁ_?é\):bl_ad@l_wf

&
SolS I Lok S s STyl

juinTjjf)J}ifui))ﬁbjﬁw

camioo AD 0LieS 0L T s 5


https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

w««}ﬁg‘f,ﬂwuwwtﬁJm&,,ﬁ&jw;@bqﬂ

G g3 (Glae c.CcJ.é Ot cep (s Hlaal
03l (A8 o ) (@ o e i g B
Gpelas G g A e ey s
D35 s ) F 55 e VAV €5 ¢ an
53 IS g s M s e e S0l
Litopenaeus ) ai—wl oo iys,—
Ol sl ONs ke dlas 0l 4] s (VAnNamei
NO-YY (Y)Y

s sSs G e (JLS CE s
e St S 9Sn Ay sy YA ez gl
s sl s (Penaeus  semisulcatus)
sy Ol o Syl (6580 b3
YAXP (VY Ol OMs e

E Bl e (o Glme G (B 05 0 3L
Ol s Joes (6588 Sl 50 (VYAQ g oSl
L (5550 e e Gy s 5 Y s
b @ls 4= Litopenaeus vannamei ;
AVYSAEY O Ol

53 sl 5 OT Sy e ATV 0l (6 o
RO NP PERCK g PP - ST
G5l JS eolsl QLT s p 9 S5 Sislas
AL T

p (gL cdgs J_?)',: o (G manr D
ShHlisl o 8s s, bl Cupde NFAY

o2 YOF (iu, s

Gt LIS Gp (S (PP p g3 e
RSV R P PP DR U R P
ol ST S 5 =S ey p ITAY “z
OLT oS g adlate 55 aUls 68K Ji5
NOA-NPY (F) ¥ (LT pign 5 psle
(sl s 0y 0 S ez T Olllo
Wiy WA o5 o g oz o
Joloe L 0T Byl 5 olily 5K s
455 0l (gl el 55 OT olast S50
Ya-o+(™) 8 “Sjjj:‘skT dxw 5

D e I e oo el
3 Ol (a2 MWD o Sl g5 (AL
TS ool U S il 3 il 5 o
YO Ol pl MG sade s 5 L ys Hsd

AVO-YAY (V)

4.&.&463‘5;.“\.3) “z Ccé\_:fw Coamly SLS

P R B ST U L LT JNE gy
5 e aslhad gd g Ol 53 (lly o sy 52

YE-Y2 (VDY Ol g Cdenn

bs Candy iy p WAL G SHIOLS

ailaie ably 5550 s Sl il 55 S
()Y Ol sl OMs  ade aloea, OI5LT ol o

Yo- ¥

L.chﬁg}_b-c.luﬁgw)c.tcj_é&rh .

LgLAL;)}d;)Q)lJ}@)bQ‘;‘w)J{ AYAS

Al Ol 58 (Sl 5 iy Calien


https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

WL T s ol> 5l .(Litopenaeus vannamei)

APV F (F) Y-

il Y O (ol OLST e Glds

Olsieas (5555US sl 53 L0 SN, g2

ab)bu: B ‘5)}}3.‘5}’-" Wd&“ BE d.bu

e adoms (g 5 U jlsal) 09,18 4l g,

14.

15.

16.

17.

18.

19.

20.

BO-FF (OYY (o)l S

APHA., 1992. Standard Methods for the
Examination of Water and Wastewater,
18™ ed. APHA, Washangton, D.C. 8p.
Balakrishnan, G., Peyail, S.,
Ramachandran, K., Theivasigamani, A.,
Savji, K.A., Chokkaiah, M., Nataraj, P.,
2011. Growth of Cultured White Leg
Shrimp Litopenaeus vannamei (Boone,
1931) In Different Stocking Density.
Advances in Applied Science Research, 2
(3), 107-113.

Brock, J. A., 1991. An overview of
diseases of cultured crustaceans in the Asia
Pacific ~ region. In:  Fish  Health
Management in Asia-Pacific. Report on a
Regional Study and Workshop on Fish
Disease and Fish Health Management,
347-395.

Brock, A. J., Main, K. L., 1994. A guide to
the common problems and disease of
cultured Penaeus vannamei. The oceanic
institute, Honolulu, Hawaii, USA. 90-94 p.
Chamberlain, G., 2003. World shrimp
farming: progress and trends. World
Aquaculture, Salvador, Brazil. 52 p.

Chen, J. C., Lin, C. Y., 1992. Oxygen
consumption and ammonia-N excretion of
Penaeus chinesis juveniles expose to
ambient ammonia at different salinity
levels. Comparative of Biochemestry and
Physiology, 102, 287-291.

Davis, D. A., Samocha, T. M., Boyd, C.
E., 2004. Acclimating Pacific White

S0LS 555, VT U5 ale oo o, 3o Slog iy ey Sl eslial

21.

22.

23.

Shrimp, Litopenaeus vannamei, to Inland,
Low-Salinity Waters. Southern Regional
Aquaculture Center Publication, 260, 8 p.

Espericueta, M. G., Harfush-Melendez,
M., Péez-Osuna, F., 2000. Effects of
ammonia on mortality and feeding of
postlarvae shrimp Litopenaeus vannamei.
Bull. Environ. Contam. Toxicol. 65 (1),
98-103.

Esteves, F. A., 1998. Fundamentos de
limnologia. Interciéncias, Rio de Janeiro.
606p.

Keawtawee, T, Fukamil, K.,
Songsangjinda, P., Muangyao, P., 2012.
Nutrient, phytoplankton and harmful algal
blooms in the shrimp culture ponds in
Thailand. Research  Paper. Kuroshio
Science, 5(2), 129—-136.

24.Krummenauer, D., Cavalli, R. O., Ballester,

E. L., Wasielesky, W., 2010. Feasibility of
pacific ~ white  shrimp  Litopenaeus
vannamei culture in southern Brazil:
effects of stocking density and a single or a
double crop management strategy in
earthen ponds. Aquaculture Research,
41(2), 240-248.

25.Mudeg, J.N., Ravuru, D.B., 2015. Growth of

Cultured White Leg Shrimp Litopenaeus
Vannamei (Boone, 1931) of Brackish
Water Culture System in Winter Season
with  Artificial ~ Diet.  Journal  of
Aquaculture Research & Development, 6
(2):1-2.

26.Qiong-wu, L. I. N., Shaojing, L. I., Gui-

27.

zhong, W. A. N. G., Jia-gi, H. U. A. N. G,,
Chun-xiang, A. I., Xue-lei, C. H. E. N,
Hai-hui, Y. E., 2006. Study on
reproductive ecology of shrimp and crab
broodstock. Journal of Xiamen University
(Natural Science), Z2, 201-204.

Roy, L. A., Davis, A., 2006. Effects of
Lecithin and Cholesterol supplementation
to practical diets for Litopenaeus vannamei
reared in low salinity waters Aquaculture,
257, 446-452.


https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1399.14.4.2.6 ]

w««}ﬁg‘f,ﬂwuw&eJm&,,ﬁ&jw;@wﬂ

28.

29.

30.

31.

32.

Roy, L. A, Davis, D. A., Saud, I. P,
Henry, R. P., 2007. Effect of varying of
aqueous potassium and magnesium on
survival, growth, and respiration of the
Pacific ~ White  Shrimp  Litopenaeus
vannamei, reared in low salinity waters.
Aquaculture, 262:461-469.

.Salehi, A., 2011. The survey on possibility
of culture, reproduction and brood
stocking shrimp (litopenaeus vannamei) In
Golestan province. Inland Waters Aquatic
Stocks Research center-Gorgan. Iranian
Fisheries Research Organization. 48 p. (In
Persian)

Sareban, H., Davoodi, R., Bozorgi, E.,
Sahu, B., Esmaeilzadeh, A., 2013.
Successful production of two crops per
year of Litopenaeus vannamei in
Hormozga Province, Iran. Journal of
Applied Aquaculture, 25(1), 66-70.
Shishehchian, E., Yosoff, E. M., 1995.
Composition and  aboundance  of
macrobenthos in intensive tropical, marine
hrimp culture pond. World Aquaculture
Society, 1, 128-133.

Sowers, A. D., Tomasso, J. R., 2006.
Production characteristics of Litopenaeus
vannamei in low-salinity water augmented
with  mixed salts. Journal of World
Aquaculture Society. 37, 214-217.

33.Tseng, I. T., Chen, J. C., 2004. The immune

34.

response of white shrimp Litopenaeus
vannamei and its susceptibility to Vibrio
alginolyticus under nitrite stress. Fish
Shellfish Immunol. 17, 325-333.

Zweig, R. D., 1999. Source Water Quality
for Aquaculture. A guide for assessment,
Washington, D.C. 76p.


https://dor.isc.ac/dor/20.1001.1.23223545.1399.14.4.2.6
https://aqudev.lahijan.iau.ir/article-1-549-en.html
http://www.tcpdf.org

