[ Downloaded from jair.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/jair.10.4.7 ]

m SO b oalo sl ipgfy 4 i
- Journal homepage: http://jair.gonbad.ac.ir

53919 9 Sl (pgle 5139
99l aiS olRiits

S95¥ 4> 30 43 (59 3 HUsO huso (dlohd (Fuilo 3l g (Shoal iy & 3Shos 33 599 DI 9 (559 090 Jiliio 1

(1> 435)

Tz buao o3y < (3l dee HolsS F cablS Cpuxo M oB1S Ayl gu5

Olpl sy ws gl lale Madlips Slidss gl (AREEO) (55,0la8 zus 5 g gl clindiss lojlo Lokl
Oyl gl ol ez dugd ol8sls o Kb usls 0aSiiils o BILe,o pole 05,5 (5 5SS (ggzmatils ¥

Oyl lsal ol ez anpds ol&itils o Kb ald 00Siiils o 2o yd pole 05,5 «Ltils™

Ol Gleal ez agd olBails ¢ Sijpels oaSiils ¢ oKk jo psle 05,5 bl f

ouS

=) y9 ol A,k b )low (%0 )0 00,5 dueS JolS iz U gy al> po 3l g )Y (g ol 5o
5 +ALIVSD AYLIAYD AFL:oAD YF L:+-D) 599 095 alfgmiy g (nS's) FFomFhe g IWer Voo t¥orow o)
OLL 53 -39 (9, 0,5 V) HIST aw g1)lo walid 69,5 g sl yo 8,5 51,8 sl 09,5 5 g (+LIVFD
o0 oS (339 U8 Jab 5 039 ol oy (5L )9Sl b diged sz § 9 (5510 paiged 3l o3
CF, Condition ) $l> <u o (Specific Growth Rate) SGR o3 9 oy wu o (Weight Gain) WG
Jo s (Daily Growth) DG 4iljg, iy (Body Weight Increase) BWI :yas 39 (il 38! o yo «(Factor
5‘5me S S0 5l (B czed Ll plxil abgs o bulg, 31 eolaw! b (Survival Rate) SR Slows;
o i gl b )5 51,8 ()bl ki g 43285 3590 5 (53503l 58 oy (lawdly (o Lol 9 (oo
039 9 €39y &by (g Gl weyd g Wiy woys (Bla cupd ((39) Wby b pSLlh A ax S
Copridy Ay 33 (P<e/+0) (wSgd Voo 595 s 9 Ly cecls Y (5595 0590 b jland 50 (ool ooy
ol 4 o (FOLITY) (0<+/+B) o cine BMis! b bag,¥ Slooti) wuoyd dioidon Lol widgy (gois)
L Sl el 1P g (olids) celu A Hlow )0 (VIF) (Swilojl L) oy iy Hlowd 032941 o Lo
Egomo 33 (P<e[+0) wiidls 18 Cglhe Cady 5 (SulojT Gl I (Gl 4 Comd (1) lod)
Sl o938 (Blohd 035 dmaS 51,10 9,Y wdgi plowily al8l (gl e L 9 5y 0590 (2 Fomlie

g3 S8 Voo g5 o by (Su )b ol 18 g o1y uslus A

il sloojly
Salgi ploadly ( Swilojl 9wy )6 oaloJud 9,

:allio g4
Jeol stagh

https://doi.org/10.22034/jair.10.4.7

e azsu )b

NANF il
SVARVA NPT

4 (S0 J ghuano oukonas
Uhipel eliging plajle ookl o ablS Ulolss,
Slidiss gl (AREEO) (5,5LeS gy o

ol iy g s pleale Mol

rezkazemi2000@yahoo.com : ||

doodo |

e sles,ld anwg (Kazemi et al., 2015; 2016) oS
Wlgise Wil Bop 45 Cesl 03,5 ol pos sladisS B9y
23k Wil sl ez 205 i sl los 5 lis Sl
3 S35 0590 5 Bl plaul Bllllas 4L ,» (Edgar et al., 2017)
Sl pluly @S Sy y0 (F g AliBe GladisS jo e Dl
Olgees w0 ;s Jolre Sl Dglite o Fwj ) al>ye o ()
5 Uoy9 (Villamizar et al., 2011) ols gpuans o2 4 1, Ll s
P oo ke jsbay Wi e 655 S At Wy Olies

Boeufand ) asl Lad L ailyg, (5,85 0,99 ¢yg5 Do g5 &l pus

Gl 5 neslatdl (0S5 (Huso huso) els )3
2 Ghsn lr @Vl el jlas el 55 sbys )b (ol
Slad 0)Sas ;0 sedd 5 oupd ol Giani! e
Eshagh-) .|l ale>;| (Dettlaff et al., 1993; Bronzi, 2000)
S Gss 5 Oyl Ay abb e o, (Zadeh et al., 2013
Lol s o J S Sxsnisinl 5o 45 wied (oo (Lol (sl poie
P58 S% 080 5 s Db wile (6,508 e belse (5 Sws
St g Hlews (ple adgi Gleadly el g b9 n g, Sempn
wnge ) e Sigdnid Condy g wd) wilgioe Jelse cnl 1)

995 aS olisls | £y ©

Vo (1) FA-QY ) Fe ) o600, 5 pli olo slo yiogt 4 piii


https://doi.org/10.22034/jair.10.4.7
http://dx.doi.org/10.22034/jair.10.4.7
https://jair.gonbad.ac.ir/article-1-838-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/jair.10.4.7 ]

o) g el

02315 (b Pl sy} &y |

u)b)s)ﬁ J.J‘j‘ o t)"&sf U" @‘M 41.>).A A oolaw! sals 05)5
gl 3 (035 S 032 U )i 59, 51) j9) A ey 9 VF )
Jheblis g gilail S0 5 6okl plele Mollonn wliios
Sowy plsl oy i 555 )bl plele (S pBS
" Cdr Sl g slapss l asdllas (nl LS 3550 slag)Y
T alie j Dad 5 (5,50 090 Sbajles 0 AT (LDen ole
3 g odwdigy s e 31 50 ol Ollas 0l agd (idg ouls
Lol Gshl (g g oly ooz ez 5l JSise olacSill
Egomma 40w, plil 4 (Kazemi et al., 2015) Sedly 1575,
-l VAL gl 5 V8 sl D0 gl a4 Glesd) SELIY
o ke oy 2) SSU e 40 00,08 (Seidly oy 4w gl e
b 5l sy gilo Ar glasyl o 5 LSEU! aen jo ol ass (1,55
oo S o35 St ot (sl (helal G Sl S50 e
ez S g 8 20 aids V0 Comlas L) azele YF
Jog g @b olS 5 iy Ko g abgye Lo 6588 0390 S5 Gl
Ty oliws 3l oolaiwl b e jlas 5L 9550 598 Sl 0l sl
S YeoY¥eooo cuulus L TES-1336A Jus) s
3L 4w g i (o6 TES Electrical Electronic Corpes
Sy slagly 5o b)Y hen ws,S SRS gy, wld o
7ol &S50 (e)l5 ol @) Sl VY side o> 9 (5 FO g9
- b sledly) ) eslinul b oSl ans 08,5 &0 (0l KDl
39 6399 b Oly 2 YL )0 &5 g5k 4 wal aSdy) (L]
Loits oy 5o 8590 ol b dns Jine T (255 (] sl
sialojl slagls oSyl 5 b 5l g Fu,ad axlg sad avhal O
5 gy o)l 4l 5l 1) (@0 b gy b 4 ST cdly Jla!
DB o 5 0els LT la .l JB) Gg5m 4 (795 3l e
B ke plo alin Sundg b gy (lle Llyd )0 5 Lo SELT
Joe) Jloms mwles — 35St 5l oolaiwl b allyg, cudls
330i/Set Jow) yo gl 5 (Glall HACH 5,5 _Jse HQAOd
el ao s 5 cdile ()T WTW =5 5 2A20-1012 - PH
Wlflax b a e g bl O Zla s Lo cJslxe Giens]
KV S Y C PR VO, § I DRI & ORI SRECIV S P JOL 2SR
i 4 oseil 0y Jsb 5o Siyen bl <l gl s caelid
5 9oy M /AF i s a8 L Ve IAA ol 5 ile ax s VANNY
g VIOY
9,¥ o5 WA dajles JS a9 )5 YYITY los o 1S5 52 4
Vo oS5 e 5l Galejl oyge (bl o ad (Brme odd i ojls
09 Nl (Pl (ashd Yoo Lo a5l ggemme j0 ) dalad
CSph p)S elee) 80 L GF-300 Jow) Jloms sl L oY
oSe 5l e IMaged g )l58le 5 asbpy b JS" Jsb g ()5 A&D
o) Jlams piar olfiws 4 e oo by bag)¥ 5l )l
ok plie o eds b w05 eS8 DS-L2
uu..u D S s&m 0,99 ulJL) )‘ o W) w 9 ML?LA

Le Baile, 1999; Puvanendran and Brown, 2002; Stuart
and Drawbridge, 2011; Gunnarsson et al., 2012; Prayogo

(et al., 2012; Honryo et al., 2013; Wang et al., 2015
2 Wlee & Sl mptn BB e Jelse e cnlnle
phite S5 > Sos 5 3 3% 5B b ale Syjslgrid colles a5 >
S S e a ) bole (JSb Seeyer g ras piens
e b Cote b Ll 0y p g WS il egian san ol
Biswas and Takeuchi, 2002; Ridha and Cruz, 2000) s,l3%,
Iy diyls 5l e wads Jla> 4 o ale 1z (Ruchin, 2007
G g @M Slge Joa g 9 SBras GRIBN cew g Dad
lacald Gl il 5 (Gl plas Son ol G300 3190 DO

Trippel and Neil, ) 55,5 o o] 5 pl3 (i gazd g ooy
2003; Monk et al., 2006; Karakatsaouli et al., 2010; Stuart
and Drawbridge, 2011; Honryo et al., 2013; Wang et al.,

(2015
Sl el 5 a5 Do 5 58 090 S @ (gl
Fielder et al., 2002; ) sas ilj8l 1) o 0l F5  (gine

Trippel and Neil, 2002; Howell et al., 2003; Imsland et
al., 2006; Ballagh et al., 2008; Martinez-Céardenas &
Purser, 2011; Gunnarsson et al., 2012; Prayogo et al.,

e dlse Cl Sen SL 5 bl sliss, LI (2012
Zhengkai et al., ) w5 obxl 5,9ns5] Glass slp Guas
Le Baile, 1999) 555 Ll joo 5 Sye a5 o > 5 (2022
(Boeuf and

Ol (ale sladisS Sl (2 9)Y 59y Slalllas I (S eizen
39 ol 5l WilgE el ye5 DAl 5 (5585 0,90 Ll 45 4T el olo
anl asls (S5 adgl Jxle o Ll Swilesl 5 o, w@dss
9 0, o e oL (Karlsen et al., 1998; Pena et al., 2004)
oS Ly Oad g obsS 65 oyen ulyd o lag  Swlel
Sl el Y (5,60 0,90 0 > o (Villamizar et al., 2011)
lpls s # ) cal (Sew (Mino et al., 2008) ,ao o ol 4
Olose 4 digy (g8 Sl g 0,90) yo8 aials 5o slaosls u.cnlﬂ
My 4 Ganmy 0 1) Lo Wl e (Jame Jalge on fhage 5l (S
5 bl o5l sloaiss Sygn solatdl adyo 4y (g5ke 5 il
(Kazemi et al., 2016) sl )b sl Soi; alises J>p0
9 6og 093 o aels 4 (oltws (Aagh nl Sl Sae
Glize slooyge bl Jl liee Guead 5 plojed &jg0 arj58 Dal
Pl 9Y Gl e 5 03, laygSl e Dad 5 )y
Job oBaus 5l (9 Lalpd e 4 (liws jolaie & (B9

D52 598 D g (5,95 099

by g 0lge | ¥
a\?L:’AD 4YfL:”D) 6)53 0)5\) )LwJ a )| Qj‘)—‘ k‘)"‘ )‘)
=) L,y b yles Fog(e-LiYED 5 -ALDVED AYL:NVYD
B)L":‘:"“ WY V‘Jb L (u»Sjj YY--Yo- 5""*\\/‘ NeeVe ‘\'


https://www.sciencedirect.com/science/article/pii/S2468550X21001659#bib34
https://www.sciencedirect.com/science/article/pii/S2468550X21001659#bib7
https://www.sciencedirect.com/science/article/pii/S2468550X21001659#bib35
http://dx.doi.org/10.22034/jair.10.4.7
https://jair.gonbad.ac.ir/article-1-838-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/jair.10.4.7 ]

e (Filojl g (ol ) 0, 5o 598 S 9 (599 098 Jibitie i

05550 5l bosls Ly (sl o solawl Excel YoV« 158 o5 5
20,5 oalawl o lailiwl ol

@Y
Sosn 2l 5 OieST Casledl Jloe ST o S0k
Eofo A w0l F le ax O YANY £ VD i 450,50 Jobo j0 g)Y
oy VIDY £ /) 5aoy0 WV /AF £ VY 2 4 o8 Lo 1 - JAA
Okl o g ¥ S Jsb 5 09 (el ol plis (raghy ool gl
EVYE G55 03k )0 w4 6398 0590 slojlasd ;0 Salesl o)90
LA Yoo A foF Jsbo g oS dee SO/-N £ [V AV
oSl Ll 5g oo o one OS] L e e VAAQ
15 b ol gla)less o o sine IS L osh ol (sla_asls
POl el V= Veefoe koY (S5 05L 50l 5 40 (6599 0599 9
)3 iedee YoNNY E foFo VAAR £ 00 Jsb s S oo
(F 5 Jglaz) (P<-1+0) sl

Sl e 39 5, slapasls aen a5 o ol gl
58 (el s (39 5 ailig, 0y e59 Gl oy cofng 0y a0
LSy Ve 9 Dol g alidg) Sl Y (590 )90 b jles
aoy Lol wivg Cardy Gy 5o (P<H0D) Lo gme B
Aol L5 (O 1+0) o ime S L lag ¥ leoss; b Suilojl
s 0, di et 025 4 b let plus & Connd (FOTITY) lonm
el V8 5 olidy, celo A Ll o (V/F) Swilel L) o
(Y o) Joloz) adodalie Sl Vor joi ol b (SO,6

a3y & aily glagasly 5 o5y (a3Ls deesls LT aly
039 9 439y 98y (3s SRl e yd g wd o pd (Pl p2)
Gl sme Jliie SIL) wogr 558 o g (5,55 0,90 @b (o] Cawsay
(stlidyy celo Y (5555 0,95 50 3,5 9m o8 o 5l Ly g
25 el b G 9 910 F) ah) akilon (WSl Ve e Dad o
2l Gl Sl iy, Celo VY o are 5 ialS Celo VP
Ay lade 4y gl Lals ol Wy alidy, Celw A o oles o g
Celo Y 51 GuSed Yooy ol jo o, olidy, <ol VF o
Celo A oy wialitl by a5l oy, celu VY b oliss,
il 0 el Y o 5 uSe YO 4o b salS olid,
wialS 0, sy, alids, el A b olidy, celo V8 51 Ll g,
(Vg ) Jolaz) wis

2P Ok g )5 090 Mlite 3l 4yl g0 iy LT gl
SF=YYIYY =) AST 608 (slop sl o o 2aS a5 alo ol
SF=F\IOY p=-) ALT «(df=5 4 F=Y-/5Y p—+) ALP (df=5
A s 0y o (AF=F 5 F=YYIAY p=-) LDH 431 5 (df=
095 5 Sl Vet g Bl b (b el Vg il cela
(F oY Jolaz) ol &, wals

g aeS it gloyg Dal yo aS o plis @l ezes
=) 1gM 5 (@df=5 5 F=DFIOY P=-) nujony e aipi

(WG=W2-WI1) ouois S (39 Liul3!

(SGR= (Ln W2-Ln W1)/day-1 x100) o339 oy oy
(CF= (W /L) x100  3l> o
BWI=(WI1-W2/W1) <100 a5 o35 Giel3él 0o e
(W2-W1/W1*day culture*100) ail3g, o,

(SR=100 x (N1/NO) _Fuilejls ooy

9% s2by gl Sl eslinul b Glize slajlos o b)Y
o, (Taylor et al., 2006; Bani et al., 2009) s ,5 pladl
LS 0o W gl (59 W2 iadsl (59 =W das il
o lag,Y slax =N1 5 yse3l 5T 40 bag,Y slaws =NO .S Jsb
g2 099 kL

sl glooasli pSolul ly o) Dbl o eizes
bl ALT L 5l ginel VT ALP |y clind o JISIT)
sl (LDH L 55,0000 oSy AST L 5lauils gl
5 (ACHS0 L colabeS’ collad 5 LA L jsY <ollé JIgM)
Slallaz b & Glu L jS5l5 5 Pro b JS e550) (aleordon
L Hob 4 9 ¥ dae Ve el 098 5 Al VY (slajlocs 1,55 50
EJPRCI U SPPIPNUINC ISR I I KV I IV EET
Sz atnie bAS L alolddl diged ol slbogs ol asy
oislejl jo bl Jlasl -Ve b ol slegtles] plxl
s Slind 3L LT 4y 395 9 o9 5l oy dlodiged (i g g
Wiy s 3 2851 1)+ Cons & VIF 2l b Jse +/) (PBS)
VYYeo b e esle SR30 Jae MTOPS Lo Ses oK b
Cldiges vl Ken WolS caids ¥-F Cioeds g 4B0 0 90
Eppen- 5,5 5415D Jowe 5euis il 5l oolatwl b ond Kes
aiBs O Soed g aBs 0 490 Verrr Ceyw boolJT dorf
3o D eady il oS il ax 0 F sl yo 9 (@=VYRY)
ALP iomis sl a3 Gpslasr <85 & (05, mbe Sse il
by Soytegis Ghgya ACHS0 «Sislepil (b5, 40 AST ¢ALT
5 35515 (o 0903l oy S5 polaisl slacs 5l eolina
“she9 Ghas ey ol 9 1M (S e IS 55,4 LDH
gy il 4 3l o)y 2550 slece ST L5 Sk

45 sln L) S5 g baog 57 50 ool Jloy @8 Gmend Holaiea
Shapiro- ¢se31 5l (o351 5 (olariism sloasls il slo e
5SS s 50 bosls S a5e5 a8 ol lias ol ol solazul Wilk
sl sboosls Gog Jloy Jdoar 3 Jloy 555 slo e
ST bajlars 5o oy, o (5be] anslie (gl caslllas 950
Test a0l plxil 5l o 9 (ONE WAy ANOVA) 48,laSs il g
5 %0085 b beeg 5 anslie g 0f Homogeneity of Variances
25 D05 5 598 0590 Jlike S ey o s ooliisl Sl (a5
hele wiz ST el Sl ampl 5 0s) i alds s
sl JUT ads .o oolawl (Univariate Analysis of Variance)


http://dx.doi.org/10.22034/jair.10.4.7
https://jair.gonbad.ac.ir/article-1-838-en.html

Olyen g bl SO (bl plo oo 4y | o

9 celie 03 jlesd plindon 5 (el Slo Pl zolaw o5 ol
Shosd & o s giee BT L (V) Lo Sloosy oy aige
(F o ¥ Jolaz) (P<+/+0) 393 YU sl 09,5

Celw VYY) Sae aily (6,90 0,90 40 ol 5 4 (dF=F § F=05/0Y
9 Y Js‘») sls t) (@L.M:B) el /\*\Y) O ol395 9 (lemj)

OLis yg5 Do g oy90 el et g (598 0)90 Wl p o0 s . (F

(Olexo obuidl £ (52Kilue) (5599 099 oo L)l 50 (hyg 1 Plobd 9)¥ Slo o) duoyd 9wy oLl gl - Jguz

£ oi9 ek Job Sl o Ay g b Cowddy (439 oyl oy wlygy o) (1) Slooss Lo
(5 o) (5% hso) (1395 0329 o) oal 1) 5% 039 5 skl 35
(p55

Y[V YE DYQUAEEL /Y BV NEeY A NSedkeje. BANSEVES AVV\Y/ASES/EY  AF.fVvk.y  Dyf.sayys 24L:00D
oyyeyt. v Pyasareses S dopveveee deavasere dysaatsyer dvenysgyy yeLyeeya 16L:08D
BYARYE-NY  Pyasvee oA Pyoeay Pupavaees baygsrona Pyayvexyy o Pyyrax.ps @yapeyte.q 121:12D
OVf/eokefoY  Byaqat.ses Cojavikeso) PCyfax e CRALYEY  BOVARMRE VY Dyspevi.n. Avsgperyys  08LIL6D
dyofoestefey Ay Ao Qupsaay Sopyeaderes deesaa A Syypyeseey Sdypyesefey By pA£eyy 00L:24D
Eop/e Ve /o) CYAARE/eq  CofqVEefo)  EC/AYFEoee BYV/EYE/o EVPY/Fedke ¥ C\qUsvE./.. BYEYAL.yE c

(laro obsl £ (453l0) (6595 099 iz o yloni )0 ()9 (Blodsd 9,Y (o2 lowiign 9 (ool (oo 3T S aS L @i -Y Jgua
AST ALT ALP LDH LA IgM ACH50  Glucose Protein

Lo

[ Downloaded from jair.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/jair.10.4.7 ]

u/kg tissue

u/kg tissue

u/kg tissue

u/kg tissue

u/g tissue/min

mg/100g tissue u%b tissue

mg/100g  mg/g tissue
tissue

A YELHATETYYEY PAYOV/ASEONAA AYATYAV/ATLYYY/FY
ByYVALFFVEIFL PVVEV L VERY/EA CYOASTIY - EF ) O/AY
By \eaN/- -EOYAIFY PVVRFVEAVVA YT H/FALYY /A

By, qav)v. LYoy

CA-AY/YYENQ - /04

fa. YN OEVA/YA

GYVQTYEYYFY IV AAAEVAAIBA CYYY Y/ EYSYV-

PYYYAVIASES VYA
ByyPEL YD PVIASSYEVY Y VBV B/ cEYYJAY

9. AJVFLY TS
PAYAF/TYEA /A )
2AFFAIAOEVAE/ITY
PAFVS/\ALYAF/P4
BAGEEYYEV VYT

AR E/ay
RATNAEIAP
VALY
2EYIVEL VO
Bras. o£1/-9
REVALEVAVN

Ya/EYEVE Y via0E- A
CEYEAEVVY Py v/AQEY/FS
BaeVAENY BY L Y/B0EY/YA
A0/A-E- /YR PYETE Y]
P/ £ Y ByLgr e Fy

MRV = NV E2Y/24

AYQ/YAENNY
PY QYL AT
OYE/VEL. /8y
By /pAt- FA
PYE/FYE. /Y0
PYy/f ot /Y0

241.:00D
16L.:08D
121.:12D
08L:16D
00L:24D
Pyq/a.£./vY C

BRVAES
By . j5 o0
RAARENA}
RIVAEIN
AYY/YVE- /7

(laro ol £ (12S0luo) 595 ool 9 (5599 0395 Alizko (Gl slond 5o (o ygyy (Blobud 9,¥ (Silo ouij duoyd g oy o S LE - Jgux

~ o) 2l 09 hee) 2l Job  (Blr cups  ojrg by ceps  odel Candd 0ig (g Ui Moy ailjg) ad) (1) Gloowsj L los
(55 (% (Dl 395 (p 5 ) () g P25k 395

EARRYERE YR R R VN R S VA &2V B ¢ EARNCRR RATIY - R\ AEVANS AEY/OVE /oY EAAE N 241.:00D; 100lux
Wypjeekeoy SNy Byaakgy foveax. LIV e NAfASE- YA Tysifaeof D\yAfx. vy 24L:00D; 200lux
EVAVERE TV I VT =L SR LU = PV PS SR NIY o =P Keyiva-loy KosnyE - Kyypve£eoy  9yyafk.ny  24L:00D; 350lux
E A R PR YR T SN/ ST PR YIS EYR vt/ o /fYE. - F Yyak./.. Oyspvyxayy  16L:08D; 100lux
Boyg/oatefey  PyQpfetay By fkay S gt SFQ/FIE. /) EYVABIAYE-[-0  SYRIOFE-Y  Kysakay. 16L.:08D; 200lux
deqrkefey  CVQIFEENE CoqpE./eY INIR 2 C A Tey eVt WyewvEe o8 dveyse.e. Prysyx.yy 16L:08D; 3500ux
PAfevte/oy Pyqayzayy Syayzay o Papsta. POYIAVE: /- ) Py.siveEeov Pyqead.s.. Masvk.nq 120:12D; 100lux
Oyyjeekefoy o O\ATOE Ny Py VY G EYEL V2 VAVEYE6 9vpAavEeoy fyyavs..a 12L:12D; 200lux
OVAI« oo N CVAIYAENY GV ENAYSER 9ae AV dYAY/OE- /- dygivas./.y  herasens 12L:12D; 350lux
Gypjeetey Pyqas.q Syt ENIYN A dEY/YE. ) DAVEYE- [0 YYgA-Ee/oy 3/-0k-\d  08L:16D; 100lux
EZVERE AL LT ILLEN L PR VA VAR 4 SV P YT AL YO/ AL iyo/-\E-/oy CYA/NYE.¥.  08L:16D; 200lux
PANV/ e wsEefe)  BYefofEeye dyovEefey CoNOYE Y/ V- \ ©yaN/ ok /- OYY/¥aEe/o. \#/\Yx./-A  08L:16D; 350lux
Ayefoedefod AV Aefer O jASEL)Y LRVIR 2 PEE/SVE PV £/ YO Y IVVAAE Y 00L:24D
fepjeete/oy DA AE4 vy MO YEE MEVEYE) MIPYEeE g F MAsTE./e. SYEYAENF c



http://dx.doi.org/10.22034/jair.10.4.7
https://jair.gonbad.ac.ir/article-1-838-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/jair.10.4.7 ]

oy |

e Slojl g (Seoul sy 0 ,Slos p yg8 L 9 (595 0,90 Jliio I

(Lo olocdl £ (uRiln) jo9 o g (5395 0595 Aliso (b yloud 15 (o938 (Ploed 9,Y (o2 brordions 5 (roul e 02 3T GRS Ls gl -F Jgux

AST ALT ALP LDH LA IgM ACH50 Glucose Protein B lows
u/kg tissue u/kg tissue u/kg tissue u/kg tissue  u/g tissue/min  mg/100g  u% tissue  mg/100g mg/g tissue
tissue tissue
Py\YOSY/TYEAF/VE  OYVOUNFFEAUAT  CAAS/--EYVE  CAYYNNEAYYS  IYVAYELA SEyarEesea QqpvEes. AvyvEens Oy.syE.qy 24L:00D; 100lux
Y NSEISVEADIVA  PYSAY RV VA PVERVYYERY. o8 GAVABSEEY Y vaarEen e drEveany Gy sy YE Pvaaaxyvy IvevyE.y . 24L:00D; 200lux
A\ ESSYIVALYADIYS  AF-EYY/XYLEYALAA PVSOSSVEY /YA 2V OFABSEYNNS  Ovy/s.kova Sy va CyovisvEe sy Cyspyetava Byya.£. vy 24L:00D; 350lux

bedy \YYEISVEYYY V8
DO\ Y L YIS VEEV/AY
bedy \Y££/SVEVAVIAY
HOYFYFTEY SV /VE
dey L AV /TYEVAY/FA
a1y, /. - £YYSIAE
B YAV T YRV VEEY

Bedy Y a8V N \EVYVEN §

odey |\ FE/SYEEY/Y
Cdey \yyL /e YOS
IACAY/FYEIA- /04

Byy . YIVALSV E/55
By, FAALYVY/- 4
dyy L Y FEEVE/V]
Oyyyy. /. V1535
Bys. qy/ Y'Y\ va/sY
CYFOVANVEYY PV
CYEL L YYEVEY /Y
By AL /Y YEEAVOY
AYQAAYY/YYEFYVYN O
abyey . /e oYY JAY
EY19+ A/AAEYAA/B]

CYPYEEVETAY . ADYYVVEVSY/AS
CAFAINYEY AP CEATAL/- o) - FIFE

Y\ FAINYEY - /0
BVSTNERELVAON

eyage/AALY V/AS
Payya/YYEYSA/5

BAYE/ EVYTE CEATAV/FYEY - Y/AN
TIAVY /e eV Y/aE YAV Y

USE=A0N

fOVEESIPFEY VYA

9y L AVAEYANA CTYASA/FELYYAY

TIAAY - cEVV/F e B OYE/PVEFY VA
S\ VASEVEVY/- Y CAQSEINYEVVINY

fayya/erLyy /ey

RARRIRRES FA7IS

IYASVE. 5
B R TGUESIIN
ey £ vy
REALEEW
BN v FY
RIAEETAR
deyiveE. v
DEE/VYE VY
AES/YVE. T
cdyq/. . £/.9
Y q/vYE. AA

GPAIFALEIAY VYo vyt /-
CEY/A-£ Y Ve a/e e FY
CEO/AFEN/TY
PEQ/Y .o /VE By VYL SF
AVIYYEYY BV Y/PVEL O
CEO/OVE /A - CANSVE-IYE
By ¥k ¥ Ay of e FY
ALY DY f Y
ENREHS
B LA S PR 3
Cdyqpr.a v IAVYYEN/SS

fayrrey/ry

dy. e ot %

Ty y vyt YA
B\ ¥YE Y
ECL I
9. /a.£-¥.

POy AJAYE- /YY
defy gy £ /5
R NI EESAIN
By jyy£. A8
MOy /fyE.
Py rfYL YD
ey YD

WAE-£ PV
Oy vy ny
fyyns+ve
RAASES
RATAAE=
SYY/AVE. /Ay
Iy o V£ YA
Pyq/ar+./ 4
R RVES ZA N
CYVIYYE- /)
Pyajq.+./vy

16L.:08D; 100lux
16L.:08D; 200lux
16L.:08D; 350lux
12L.:12D; 100lux
12L.:12D; 200lux
12L.:12D; 350lux
08L:16D; 100lux
08L.:16D; 200lux
08L:16D; 350lux
00L:24D
C

Rozani ) 1,55 5= Sl5s, ol @l cogas cnl )0 )% s
Dicentrarchus ) oL,s b 2l g9, (Cerqueira, 1991
(GRS 4.‘>)f‘ (Low @Y}.‘d) M9—U 6)5" 0,99 as ols QL».MJ (tabraX
3,5 B s 1) wsF onl ok ple Ll s ad, il
5 @by b wsle LES Gl (Fp e a5 AL atie eies
W3S9 Lg)y Lngo)go ).:.al.: WS IN W L ng)y 4.l>)4 B LSQLAM
alie g5 Llps jo 1) pled 5 ol o Shee (nimye 5 G2
oo (Villamizar et al.,, 2011) wisls olas and Lol
5,¥ 5, (Kazemi et al., 2016) ,Ken 5 oblS Sldlas
Tuckey ) coewl 3 S 5 (ACIpENSEr PErsicus) fy! ale b
Siboh ol ol alie mls 4 55 (Paralichthys lethostigma)
6)93 f“")) ‘) (;A.CL...; WG ) O OUQS 6)9.7 0,99 9 ML‘ Cawd
oy ol op ol |) diwgs (So,b Sl jl (S oad ol
1525 «Trotter et al., 2003) wils co 5,Y Sleodi g oy sl (5,5
9,¥ G5k el 03 o 5l 9 Vb a5, Jiis o5 > sl LS
o Adlogl oo (8L 4 0 95 5 pas o Glale Sleg)S ()
Hippoglossus ) Soodbl wodla 45 asile laasgs
S (S5 3l Al e onl 0 sl 6,58 0559 53U (hippoglosus
Sl Gldllas ool mls o, (Karlsen et al., 1998) el il
0399 Job &5 (nl Lol bl 5 (55972 (50l )95 9929 215 4135
WS A (S il Gliee 4z Wb Sy 5l ale e ol o 688
Sigh b S50 « Sl 5 (5 6y50 ed) ae Ll
b wlgiee 95 0y90 00 Wil i 4t plas 5 Jlsle (pop

S5 g S | F

0P DD 5 (55 0,90 Cute hliie U n Glegh (nl Lol S
90 Ploed (S 4055 al> o )Y ced CedS g LS (59,
o3l )0 g8 DAl 5 (5)g 090 a5 9,5 ol adlllas (pl gy 55 e
SHlol gl 59y (e b Sute Sl il oo B Sloj sla
O3g (Yl az ST aslllae cpl o andl wdls (b n oalo b 5)Y
VE o5 0n90 bl slag)¥ jo wd; laasls agy Coxdg g
20593 0kl yo g Y (Suilesl pliee (Jy ol &) (plidy; cele
O Jgo2) 09 OFI7-7) omly Jlws lo g L e oyl
b elids, colo A g5 0)so b jled jo a5 el (Jlojo
2oy Y7 5l G g, ¥ (Saibosl ;) sloadls cenlin Cundy
e 5l i 2l VO 5 0y ae Jled 5l i plp VIO o
s ole plas mls )bl Judow g asiod () Jguz) o 0,6l 4 valls
N) Sessy ! (Fi9 cmlio sland jo lag ¥ (Sailely lade a5 >
Ay ante Jlesd 2l VIO (2l 039 o5 e VT b by, csls
Rl s Ll 09 (2l 039 £5 oo AT L (plitig) cel Y)
Sgr ply tNY LB G5s camlie land 4y S A yled S
(O Jgo=)
b e b, Sl (S (6558 0590 o Sl las s ()
5 ale 53 513 44385 55, pekions sl 4 S50 o5
Shan et ) wle S S adg) Jole o 1, oale 4, cazslis
as ol lad 56 i 5l S s, ansdS oldlas (al., 2008
Solberg ) cuul (55 23, 4 Sty shos 03,5 annS i
Sy B Jelse o iege I So s @nd Tilseth, 1987
o2y (I i e 8 bl lale )Y wh, bl
Kazemi et ) wis o 55 1) 0309 0y (5555 0,90 1) sl (55
Alnon W odalie (iagh ol @l o a5 4 les @l., 2016
calize Jalge 15 0,005 3529 (ogmmen (oale Gl g dige 0l O
bocade il b Gleowsy by jo ailgige (s 5 (e


http://dx.doi.org/10.22034/jair.10.4.7
https://jair.gonbad.ac.ir/article-1-838-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/jair.10.4.7 ]

o) g el

SO (bl plo oo 4y | o

Loyl Sl s 15 ols rals Gl a0 1) Wy as o (ol Liegh
2 ple Cwodles (0Ll s a4y g il ly 4 e Wil 0 98
S 2le (Bani et al., 2009) 5,Lss alex 5l Calisee sloasss
Migaud et al., ) Y1 J;5 5 (Biswas et al., 2006) b, 3,8
Oebizee 31,550 29,5 Olalllae o 5 slaline s oes (2007
Allen-Ankins et al., 2012; ) o sanliv calies sladisS o
49 wad plplo (Mirko et al., 2018; Zhengkai et al., 2022
03,5 wisle) 2la¢ slge i LB Ol 50 a8 Conl (6,95 A cdige
DBl 093 Comdy (pFwlie 0 (PBrae gliE SVL et 0 g
FoS oy Dad o e (Sp 0wl Jleewsy 5wl
Tamazouzt et al., 2000; Kazemi et al., 2016; Lee et al., )
SYL e a0 Koo S 0 9 (2017; Zhengkai et al., 2022
L azdl aas o #, (Ellis et al., 1997; Trotter et al., 2003)
pae s g diee cnl )3 bataghy slate oS 5 Sglite ls & 4z g
5 ol sl Wl dige Glagatls o saeys Ve Gl
a8 DAL 5 55 090 G &S SIS (g oe )5 DD 5 (588 080
w0y eJslme 50mSD) ST liass 5 (S5 slogasls 5 B by
Sl K bl (Gl Jolse s 5 s gl el
Sjse oy | oy ol plojes jsb 4y aS o)1y 352y line
a> ,» (Boeuf and Bail,, 1999; Kazemi et al., 2016)
log)Y (608 slagShy 5 St g8 w35 Glo S &5 4isSilen
-l oS Sl 05d o 1) Sglite @l cnl Wl oo 3
Gl Wgd oo g plible Cuadle by Gunt 3 e o
slatl glacwnl alas Gar b 93 slawdly 5o b 31 ool ol
el ;3 ALP s LDH AST ALT lagsl polie il
Vaglio ) ssi e v b o5 slouidly 53 Ll Gl Sl ety
ol 5L5g 0 olSY myl s (and Landtiscina,1999
Blo 0 S8l sl e 5 ol elge a4 @35S sly oains
xS slemil pohe pon mb ol lesh o il
Ll Nl b Gloosy 5 oy jlars jo bag,Y o slewdly
gob ORI s lo &5 SSlen ) 09 lag)Y Cany e
5 Ohan bl e Lulyd ol pa3ls oS sy
Uil olgen alJl (Abdolhamid et al., 2004) ool adss
asl ol e oSles Sy wilgioel oS Glampl collad
S ALP o3l pgas 0 a5 sloasay (Allameh et al., 2017)
Slaglas ols 75 iegl (nl 5o calie Jled log,Y (s slewdly
655 0 Dol 1 iU Wiy oo mpl ol codled o euls cdnlin
asl bl Jelse plo Ledyme o 385 )13 ol «obe
2 &S asSilen Koo B,k 5l (Taheri Mirghaed et al., 2019)
Tobe comlio 5 aige Jled )0 d axie ek onl mls
e ACHB0 5 555 colled dgM il ol o (slo asLs
Sy iy Josine S L aals e ohis 5 yless ulo 4
L golasl e glbs 5l | (idu a5 mjen¥ ol ol
»okele LUl oLl Ce (oelie (aPlops aao o0 JuSiS

lids; B Ooe wily dtwgn olids) 5l oad b sla Shg 4 azs
ASL e S oS
3505 DAS ()5 050 ogdle oS ols (LiS ragh (nl mls
aeS S slog,Y (2555 g 0 o 6)"351::3?5 5 e b Jole
Ol 5o oY ady 5 s VL az ST g (LD n (pleed 0oy
oSV E oal b alidy; celu VY e slag,Y ()l 5leye0
D91 duo ;0 Vel a8 byles cpl 5o g, ¥ gleoni aus jo Lol gy
(203 F0) Sloodsy ao o VL b clie slog,Y (59 (Xl
A oaslice Sl Voo e ol b olidy, celo A les o
By 4 0y cpl ol Casody s )0 azei BB 4SS (Y 5 ) Jsloas)
a5l &g SAD g 6)5 0)93 (e Jole 95 pa 2L Cod Lag )Y
ssb ar bag)Y (Sleonsj wo)s g ul; ) sla Ll Wisg oloyen
sl 13 (6585 0,90 f.;L\ Cou add oS oy JSlej 3l iy jlolixe
OB g D (ohygn ladd (S ) Al nl o o
0,55 SR (el (LB (5,58 0,90 Ay Cad 55550 5 S, n
S i il 4 Gloowsy g oy caslie Cumdg Sbml o (5)9
GERgd ol o 09,8 Bia 95 5l (6,55 0,90 45 S wale Slej
0,99) )5 Db 5 055 cemlie Jlord slag,Y (Gloos wo s (ke
SgY 4 Cod (S Ve e ol b ol cele A (5,9
Voo g ol b olidy) Cele VY (655 0)90) 0l e jleS
osliztl cpl by gy plp YIV Ve e aals e 5 (LSy)
GBSz 8 Dad g 5)58 0y90 (e Jele g0 Sl lejen
S39r2 Syl i tyan Bladd 09,5 aneS hls 5)Y w5 Lol
S slls 5,Y g5, (Kazemi et al., 2016) iags mls ool
Sldllas o Lo Ghagh @mls b o 58 Glal bl ooy
55 DA Gliee g il as sl plas el alise sladisS (g9, puden
9,Y 63y Sl @i e OLSs (b sladisS aen )Y ()
Kiyono and ) 5,45 5l w Cuss slasg, ,o Latris lineata 5
el Umlhe 5o Jg S Yoor e ol o (Hirano,1981
(Sparus aurata) b, pew g, ;0 9 5o Voo jo Jld @i
Chatain and Qunais-Guschemaan, ) ,.Sgl V¥« -+ ;g5 Sal o
Sides plo (59, N0 il yo b plas |yl e (1991
asdlle s aul o 5 (Maccullochella peelii) 50 o=
2 Sk SR ()5 050 A Camd Hgi Dl &S ol ol ol
@ atws Wb e wal andl (Zhengkai et al., 2022) cosls o,
55 DD, g adl 093 calie a0 Sai A e g 4T
(b oS (ol alge 52 50) (ale o Sigln it cmlie
9 by 5eSlee a3 5 (el plans w00 093 Coandy dinge
S il g, o M ols walgs ol sl Sleodsy ws e
S5 0390 bS5 50 Sl Ve gl al o SD s (Bleded 05
5 cewlie Al w00, 4w Jol iz es olidy, celu A
a4z SIYL e oad Lol ol o 1y ¥ (Saibosl aigs sy
casliol Comsg obul Jdo a4 Lol wisn Sal 1) 005 dwnS
2 oY on sledl a8 glampl Gl ele Sijsls s


http://dx.doi.org/10.22034/jair.10.4.7
https://jair.gonbad.ac.ir/article-1-838-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/jair.10.4.7 ]

of |

e Slojl g (Seoul sy 0 ,Slos p yg8 L 9 (595 0,90 Jliio I

oo s g pelS Lo jaesme o Flyy s edige oolide
Olroz Sl oy 55 g OlaisS e waige 5 (Jg; Gl
losao 203, aali 1) G () Jlo anjn | pi o5 slgal

53,5 o (5 5%k

OB W 95 S g i Conny

rezkazemi2000@yahoo.com (oS lllgs,
mohsenkazemi660@gmail.com PN ELRNEN

tak.mohammadian@gmail.com 1obdee 55lSS

m.mesbah@scu.ac.ir izleas o500

REFERENCES

Abdelhamid A.M., Abdelkhalek A.E., Mehrm A.l,
Khalil, F.F. 2004. An attempt to alleviate aflatoxicosis
on Nile tilapia fish by dietary supplementations with
chicken-hatchery by-products (eggshells) and shrimp
processing wastes (shrimp shells) on clinical, blood
and histological parameters. Journal of Agricultural
Science, 29: 6175-6196.

Allameh S.K., Noaman V., Nahavandi R. 2017. Effects of
probiotic bacteria on fish performance. Advanced
Techniques in Clinical Microbiology, 1: 1-5.

Allen-Ankins S., Stoffels R.J., Pridmore P.A., Vogel M.T.
2012. The effects of turbidity, prey density and
environmental complexity on the feeding of juvenile
Murray cod Maccullochella peelii. Journal of Fish
Biology, 80: 195-206.

Ballagh D.A., Pankhurst P.M., Fielder D.S. 2008.
Photoperiod and feeding interval requirements of
juvenile  mulloway,  Argyrosomus  japonicus.
Aquaculture, 277: 52-57.

Bani A., Tabarsa M., Falahatkar B., Banan A. 2009.
Effects of different photoperiods on growth, stress and
haematological parameters in juvenile great sturgeon
Huso huso. Aquaculture Research. 40: 1899-1907.

Biswas A.K., Takeuchi T. 2003. Effects of photoperiod
and feeding interval on food intake and growth rate of
Nile tilapia Oreochromis niloticus L. Fisheries
Science, 69: 1010-1016.

Biswas A.K., Seoka M. Takii M. Maita K., Kumai H.
2006. Stress response of red sea bream Pagrus
major to acute handling and chronic photoperiod
manipulation Aquaculture, 252: 566-572.

Boeuf G., Le Bail P.Y. 1999. Does light have an influence
on fish growth? Aquaculture, 12:129-152.

Bronzi P. 2000. Beluga, Giant Sturgeon. Doc. [IUCN/SSC
Wildlife Trade Programmed, AC.16.7.2, pp: 88-103.
Cerqueira V.R., Chatain B. 1991. Photoperiodic effects on
the growth and feeding rhythm of European seabass,
Dicentrarciius labrax. Larvae in intensive rearing. In:
Lavens P., Sorgeloos P., Jaspers E., Ollevier F. (eds.).
Larvi 91 Fish and Crustacean Larviculture
Symposium, Gent, Belgium, Publish in Europian

Aquaculture Society, 15: 304-306.

Chatain  B., Ounais-Guschemann N. 1991. The
relationship between light and larvae of Sparus
aurata. In: Lavens P., Sorgeloos P., Jaspers E.,
Ollevier F. (eds.). Larvi ’91-Fish & Crustacean

o e gyl Jelse 4y Cond G el ozl 5oy
soal sloaslis ol il (Kim and Austin, 2006) ss,5
S 2o iy S8 o Sl (Sl b 9P sledl o
b uSion cu i |y 095 (ale Lo e ol (armee Julge
Yuet) oS of5l 055 s Lad> sl |y ol w2331 (g0l olows
olis myepY cdld o IgM als s s 4 (@l 2020
DB 5l om Ses Bk il plale (el s 055 0 0aimo
Lol 5SS 5 o sSid 5555515« oyl oo 53 (2lo 555
5 Lol sl 00,50 055 Olz o)l 5 ead ST G o
S Gl asle So5ele b 9 lrertion St e Joid 505
Sydsr Lowdl slacntign mudplbls 5 (3eSlS malSs (55
0ds plomil Wlallas 4l s cplpls (Chowdhury and Joy, 2000)
0,99 1S IS o0 it (nl o) )90 SboaSll @l 5 s
Lo e atlyioe (e i Jolo 93 Glgie 4 590 Dol g (595
@l SRSy » Jlite FILL g %0 5l Jas 5 poditne 53U
Ly o 08, Glale 9, (Glooasy o ys g 0l Gliee o 1) (Jslite
Sy o (F 039 [ il Wlgs oo 0> 5 A b g 05 Sl o5
ol IS s ol s (Boeuf and Bail., 1999) 555 ols yue g
0¥ el b (Al Sy a5 08 olo iz Gl e Reg
JAVL g ad g Do (GYsb Wy (695 0)90 L2 R0 5 (B
iy g ol walgs caws I 0gr gy oIS 0,5 e
Gl 51OYA0 (o Sas g abilS aily o LialS a4 Suilesly
0,99 Jsb b )58 0590 )0 ;S (Sailel e Sl 4 S0
Ll pd a S i 08, Gl &S i je Duld g ol
Ly il i 6550 GSpae g a¥lad sl s 4 Wl atge
) it @5l soadol Lulnd 53 5Y plie 5 augy OS>
GlS s A 53 00, pae wad w655 4 e
(Cerqueira and Chatin, 1991) o5 aales Sl

oy plis shysm Bleded 035 aneS LIS 0¥ (55, sk
995, 59, Jlobie jsbay jo5 Dol 5 (5,95 090 e Jole 90 a5
6% 0399 3l St ilye 4y 598 Dol 53U 0oy fse (Sleossy ws o
Salesl 5 by o 58 & anly Jele 5o (nl plojes 3L s
ol b Gy pladed (Sl 435 slle g)Y celie g At
Sl el V8 5 s, el A o yg8 0,90 45 ol i axllas
Lilys oaleed (Sui; gl alspe Gl sl 9 Ve e oad L
odiy | Clalllas .04y gloons; oy 5 0y Cupr cawlin 5 Ay (5,99
S99 0y99) Al ae Jalse 23U 69, Wb e cnl 5o
S adsl Jolie 0 losen b 4 (Jeloe 5T 5 oo 95 o
23,5 38 yeke Sleonij g 0B i Llyd 4 olitws sl
10508 9 ;S | O
()b lale (Malliyn Dladod groul o a5 I, Ken a5
S5 S Slasl 9 5SS 55 e 9 IS il SIS S o)l
Symans uige QLB oisay Cudy (i 2SS bl plele


mailto:rezkazemi2000@yahoo.com
http://dx.doi.org/10.22034/jair.10.4.7
https://jair.gonbad.ac.ir/article-1-838-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/jair.10.4.7 ]

o) g aBlS

GO bl o lo slo g 5y 4 it | N

Larviculture Symposium, Gent, Belgium. Publish in
Europian Aquaculture Society, 15: 310-313.

Chowdhury 1., Joy K.P. 2000. Effects of administration of
testosterone on some biochemical correlation in
seminal vesicle of Bloch (Heteropneustes fossilis)
during preparatory phase: a study correlating changes
in plasma testosterone level and testis activity. Indian
Journal of Experimental Biology, 38: 713-719.

Dettlaff A.A, Ginsburg A.S., Schmalhausen O.l. 1993.
Sturgeon Fishes. Journal of Developmental Biology
and Aquaculture, Springer- Verlag, Berlin, Germany.
300p.

Edgar A.AF., Leonardo M.C., Crisantema H.G,,
Guillermo B.Q., Oscar 1.Z., Javier M.R., Oscar
U.H.A,, Porfirio J.L. 2017. Effect of light intensity
and photoperiod on growth and survival of the
Mexican cichlid, Cichlasoma beani in culture
conditions. Latin American. Journal of Aquatic.
Research, 45(2): 293-301.

Ellis E.P., Watanabe W.O., Ellis S.C., Ginoza J.,
Moriwake A. 1997. Effects of turbulence, Salinity and
Light intensity on Hatching rate and survival of larval
Nassau grouper, Epinephelus striatus. Journal of
Applied Aquaculture, 7(3): 87-94.

Eshagh Zadeh H., Rafiee Gh., Eagderi S., Kazemi R.,
Poorbagher H. 2013. Effects of different photoperiods
on the survival and growth of beluga sturgeon (Huso
huso) larvae. International Journal of Aquatic Biology,
(1): 36-41.

Gunnarsson S., Imsland A.K., Siikavuopio S.I., Arnason
J., Gustavsson A., Thorarensen A. 2012. Enhanced
growth of farmed Artic charr (Salvelinus alpinus)
following a short-day photoperiod. Aquaculture, 350-
353: 75-81.

Fielder D.S., Bardsley W.J., Allan G.L., Pankhurst P.M.
2002. Effect of photoperiod on growth and survival of
snapper Pagrus auratus larvae. Aquaculture, 211:
135-150.

Honryo T., Kurata M. Okada T., Ishibashi Y. 2013.
Effects of night-time light intensity on the survival
rate and stress responses in juvenile Pacific Bluefin
tuna Thunnus orientalis (Temminck and Schlegel).
Agquacult. Res., 44: 1058-1065.

Howell A., Berlinsky D.L., Bradley T.M. 2003. The effect
of photoperiod manipulation in the reproduction of
black sea bass, Centropristis striata. Aquaculture,
218: 651-669.

Karakatsouli N., Papoutsoglou E.S., Sotiropoulos N.,
Mourtikas D. Stigen-Martinsen T., Papoutsoglou S.E.
2010. Effects of light spectrum, rearing density and
light intensity on growth performance of scaled and
mirror common carp Cyprinus carpio reared under
recirculating  system  conditions.  Aquacultural
Engineering, 42: 121-127.

Karlsen Q., Skiftesvik A.B., Helvik J.V. 1998. The effect
of light on activity and growth of Atlantic halibut,
Hippoglossus  hippoglossus  yolk-sac  larvae.
Aquaculture Research, 29: 899-911.

Kzemi R., Noori F., Bani A., Najdegerami E.H., Yazdani
Sadati M. 2015. Effects of photoperiod and light
intensity on growth factors and survival rate in Persian
sturgeon, Acipenser persius (Borodin, 1897) in larval

to fingerling stage. Journal of Applied Ichthyological
Research, 3(2): 29-46.

Kzemi R., Noori F., Bani A., Najdegerami E.H., Yazdani
Sadati M. 2016. Effects of different light intensities
and photoperiods on growth, survival rate and yolk-
sac volume changes of the Persian sturgeon
(Acipenser persius) larvae. Journal of Aquatic
Ecology, 5(4): 22-32.

Kim D., Austin B. 2006. Innate immune responses in
rainbow trout (Oncorhynchus mykiss, Walbaum)
induced by probiotics. Fish and Shellfish
Immunology, 21: 513-524.

Kiyono M., Hirano R. 1981. Effects of light on the
feeding and growth of black porgy Mylio
macrocephalus  (Basilewsky), post larvae and
juveniles. Post larvae and juveniles, Permanent
International Council for the Exploration of the Sea.
178: 334-336.

Imsland A.K., Foss A., Stefansson S.0., Mayer I.,
Norberg B., Roth B., Jenssen M.D. 2006. Growth,
feed conversion efficiency and growth heterogeneity
in Atlantic halibut (Hippoglossus hippoglossus) reared
at three different photoperiods. Aquaculture Research,
37: 1099- 1106.

Lee J.S.F., Britt L.L., Cook M.A., Wade T.H., Berejikian
B.A., Goetz F.W. 2017. Effect of light intensity and
feed density on feeding behaviour, growth and
survival of larval sablefish Anoplopoma fimbria.
Aquaculture Research, 48: 4438-4448.

Martinez-Céardenas L., Purser G.J. 2011. Effect of
stocking density and photoperiod on growth and
survival in cultured early juvenile pot-bellied
seahorses Hippocampus abdominals Lesson, 1827.
Aquaculture Researchs, 43: 1536-1549

Migaud H., Cowan M., Taylor J., Ferguson, H.W. 2007.
The effect of spectral composition and light intensity
on melatonin, stress and retinal damage in post-smolt
Atlantic salmon, Salmo salar. Aquaculture, 270: 390-
404.

Mino S.A., Metillo E.B., Tobias E.G. 2008. Effects of
photoperiod on egg hatching and growth and survival
of larvae fed with different diets in the Asian Catfish,
Clarias macro- cephalus (Glnther) and the African
Catfish, C. gariepinus (Burchell). The Philippine
Agricultural Scientist, 91(4): 431-438.

Mirko B., Clara S., Desislava G.T.B., Slater M.J. 2018.
Effect of ambient light intensity on growth
performance and diurnal stress response of juvenile
starry flounder (Platichthys stellatus) in recirculating
aquaculture systems (RAS). Aquaculture Engineering,
83: 20-26.

Monk J., Puvanendran V., Brown J.A. 2006. Do different
light regimes affect the foraging behavior, growth and
survival of larval cod (Gadus morhua L.)?
Aquaculture, 257: 287-293.

Pena R., Dumas S., Saldivar-Lucio R., Garc G., Trasvin
A., Ndez-Ceballos A.D. 2004. The effect of light
intensity on first feeding of the spotted sand bass
(Paralabrax maculatofasciatus Steindachner) larvae.
Aquaculture Research, 35: 345-349.

Prayogo N.A., Wijayanti G.E., Murwantoko M.,
Kawaichi T., Astuti, P. 2012. Effect of photoperiods


http://dx.doi.org/10.22034/jair.10.4.7
https://jair.gonbad.ac.ir/article-1-838-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/jair.10.4.7 ]

Y

e ( Filojl g (ol ) 0, Shos p y9d Wl 9 (59 098 Jiliie i

on melatonin levels, the expression cGnRH-II and
sGnRH genes and estradiol’s level in hard-lipped barb
(Osteochilus  hasselti C.V.). Journal of Global
Veterinary, 8: 591-597

Puvanendran V., Brown J.A. 2002. Foraging, growth and
survival of Atlantic cod larvae reared in different light
intensities and photoperiods. Aquaculture, 214: 131-
151.

Ridha M.T., Cruz E.M. 2000. Effect of light intensity and
photoperiod on Nile tilapia Oreochromis niloticus L.
seed production. Aquacult. Res., 31: 607-617.

Rozani Cerqueira V., Chatain B., Lavens P., Jaspers E.,
Ollevier F. 1991. Photoperiodic effects on the growth
and feeding rhythm of European seabass,
Dicentrarchus labrax, larvae in intensive rearing.
Larvi’91, Special Publish European Aquaculture
Society, 15: 304-306.

Ruchin A.B. 2007. Effect of photoperiod on growth,
physiological and hematological indices of juvenile
Siberian sturgeon (Acipenser baerii). Biology
Bulletin, 34(6): 583-589.

Shan X., Xiao zZh., Huang W., Dou Sh. 2008. Effects of
photoperiod on growth, mortality and digestive
enzymes in miiuy croaker larvae and juveniles.
Aquaculture, 281: 70-76.

Solberg T.S., Tilseth S. 1987. Variations in growth
patterns among yolk-sac larvae of cod (Gadus
morhua) due to difference in rearing temperature and
light regime. Sarsia, 72 (3-4): 347-349.

Stuart K.R., Drawbridge M. 2011. The effect of light
intensity and green water on survival and growth of
cultured larval California yellowtail (Seriola lalandi).
Aquaculture, 321: 152-156.

Taheri Mirghaed A., Fayaz S., Hoseini S.M. 2019.
Dietary 1,8-cinoele affects serum enzymatic activities
and immunological characteristics in common carp
(Cyprinus carpio) exposed to ambient ammonia.
Aquaculture research, 50: 146-153.

Tamazouzt L., Chatain B., Fontaine P. 2000. Tank wall
color and light level affect growth and survival of
Eurasian perch larvae (Perca fluviatilis L.)
Aquaculture, 182: 85-90.

Taylor J.F., North B.P., Porter M.J.R., Bromage N.R.,
Migaud H. 2006. Photoperiod can be used to enhance
growth and improve feeding efficiency in farmed
rainbow trout, Oncorhynchus mykiss. Aquaculture,
256: 216-234.

Trippel E.A., Neil S.R.E.2003. Effects of photoperiod
and light intensity on growth and activity of juvenile
haddock (Melanogrammus aeglefinus). 217: 633-645.

Trotter A.J., Battagleneb S.C., Pankhurst P.M. 2003.
Effects of photoperiod and light intensity on initial
swim bladder inflation, growth and post-inflation
viability in cultured striped trumpeter (Latris lineata)
larva. Aquaculture, 224: 141-158.

Tuckey L.M., Smith T.I1.J. 2001. Effects of Photoperiod
and Substrate on Larval Development and Substrate
Preference  of  Juvenile  Southern  Flounder,
Paralichthys lethostigma. Aquaculture, 11(1): 1- 20.

Vaglio A., Landtiscina C. 1999. Changes in liver enzyme
activity in the teleost Sparus aurata in response to

cadmium intoxication. Ecotoxicol Environ Saf, 43:
111-116.

Villamizar N., Blanco-Vives B. Migaud H., Davie A,
Carboni S., Sanchez-Vazquez F. 2011. Effects of light
during early larval development of some aquacultured
teleosts: A review, 315: 86-94.

Wang T., Cheng Y.Z., Liu Z.P., Long X.H. 2015. Effects
of light intensity on husbandry parameters, digestive
enzymes and whole-body composition of juvenile
Epinephelus coioides reared in artificial sea water.
Aquaculture Researchs, 46: 884-892.

Yu Z., Wu X.Q., Zheng L.J., Dai Z.Y., Wu L.F. 2020.
Effect of acute exposure to ammonia and BFT
alterations on Rhynchocypris lagowski: Digestive
enzyme, inflammation response, oxidative stress and
immunological parameters. Environmental toxicology
and pharmacology, 78: 103380. DOLl:
10.1016/j.etap.2020.103380

Zhengkai Di, Kang Li., Tiezhu Li., Li Y., Haofei J.,
Liping L. 2022. Effects of light intensity and
photoperiod on the growth performance of juvenile
Murray cods (Maccullochella peelii) in recirculating
aquaculture system (RAS). Aquaculture and Fisheries,
8(3): 274-279.

o ol 4y olciwl og

9 Sy 0)9 JJLL.A ).:l AF e CL.»AA S ul_n.\_o..’?z.a op ‘so.!alf oy Go.lols

y9, HUSO huso ele L8 Sailosly 5 (ciosl sy o Slas 5 jo8 Dol

()5 el ale o imsly asyis (Sl 438) )Y a> e o
https://doi.org/10.22034/jair.10.4.7 . $A-0V :\ - (f)

Kazemi R., Kazemi M., Mohammadian T., Mesbah M. 2023.
Interaction effect of photoperiod and light intensity on the
growth performance, immune and survival of Great
sturgeon, Huso huso reared in the larval stage (endo
genus). Journal of Applied Ichthyological Research, 10(4):
48-57. https://doi.org/10.22034/jair.10.4.7



https://doi.org/10.1016/j.etap.2020.103380
https://www.sciencedirect.com/science/article/pii/S2468550X21001659#!
https://www.sciencedirect.com/science/article/pii/S2468550X21001659#!
https://www.sciencedirect.com/science/article/pii/S2468550X21001659#!
https://www.sciencedirect.com/science/article/pii/S2468550X21001659#!
https://www.sciencedirect.com/science/article/pii/S2468550X21001659#!
https://www.sciencedirect.com/science/article/pii/S2468550X21001659#!
https://doi.org/10.22034/jair.10.4.7
https://doi.org/10.22034/jair.10.4.7
http://dx.doi.org/10.22034/jair.10.4.7
https://jair.gonbad.ac.ir/article-1-838-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/jair.10.4.7 ]

oy g ablS

&9 gl plo s ipgly 4 s | oy

Interaction effect of photoperiod and light intensity on the growth performance, immune and survival of
Great sturgeon, Huso huso reared in the larval stage (endo genus)

Kazemi R™ ., Kazemi M2, Mohammadian T2., Mesbah M*,
1 Assistant Prof., Sturgeon International Research Institute, Rasht, Iran.
2 PhD student, Agricultural Research, Education & Extention Organization (AREEO), Dept. of Clinical Sciences, Faculty of Veterinary

Medicine, Shahid Chamran University of Ahvaz, Iran.

3 Associate Prof., Dept. of Clinical Sciences, Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Iran.
4 Prof., Dept. of Clinical Sciences, Faculty of VVeterinary Medicine, Shahid Chamran University of Ahvaz, Iran.

Type:
Original Research Paper

https://doi.org/10.22034/jair.10.4.7

Paper History:

Received: 07-11-2022
Accepted: 14-02-2023

Corresponding author:

Kazemi R. Assistant Prof., Agricultural
Research, Education &  Extention
Organization (AREEO), Sturgeon
International Research Institute, Rasht,
Iran.

Email: razllazami2?2NNN@vmshnn ram

Abstract

The aim of this study was to increase the production efficiency of reared Great
sturgeon (Huso huso) in the larval stage (after hatching until absorption of the yolk
sac) under the corresponding influence of photoperiod and light intensity. In this study,
the larvae from the after hatching to the complete absorption of the yolk sac were
exposed to four light intensities (0-10; 70-100; 200-170 and 350-330lux) and five
photoperiods (24L:00D; 16L:08D; 12L:12D; 08L: 16D and O0L: 24D) treatments and
the control group. Each treatment and control group had three replications (70 g of
larvae). At the end of the experiment, after sampling and biometry of the samples,
growth factors including weight and final length, Weight Gain (WG), Specific Growth
Rate (SGR), Condition Factor (CF), Body Weight Increase (BWI), Daily Growth (DG)
and Survival Rate (SR) were done using related formula. Also, some enzymatic,
immune and biochemical factors of body plasma were measured and analyzed
statistically. The results showed that although all growth indices (WG, SGR, CF, BWI
and DG) in the treatment of photoperiod of 24L:00D and light intensity of 100lux were
in the maximum growth, but the maximum survival percentage of larvae (65.32%)
compared to other treatments, especially the maximum growth treatment (7.41%), was
observed in the photoperiod of 08L:16D and light intensity of 100lux treatment. Also,
enzymatic, biochemical and immune indices were desirable conditions in the larvae of
optimal growth treatment (treatment 11) compared to many other treatments. In total,
the most suitable photoperiod and light intensity to increase the production efficiency
of larvae with a yolk sac of reared great sturgeon, was the treatment of 08L:16D and
100lux.

Keywords: Huso huso larvae, light, growth and survival, production efficiency
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