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Table 2: Comparison of the growth parameters of male rainbow trout (Oncorhynchus mykiss) broodstock after 8
weeks feeding with different strategies (mean + SD; n=3)
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Table 4: Comparison of biochemical parameters of male rainbow trout (Oncorhynchus mykiss) broodstock after 8
weeks feeding with different strategies (mean = SD; n=3)

slewd
. P— 095 ot bonlign b il
P ol Oguio &A% S S
VE/8) £V QVA? \YE/Y £ a0 AV/F5 £ 1a/rsP (i owsd 5o S ) Sol5
YV -I0F £ YEIOY VAY/- B O JAY VEY/VY £ YANS Gidowd 55 p5 o) Jsynds
YYYIAA £ £5/\Y YAV £ VYIYE V£V/AY £ SYYE Gid o 53 0,5 o) 0y yucdS 6 5
AR E R q/f5 £ Y/0- YIYY £ 1% Gid o 33 0,5 JS ot
NELERYAYN VIVO £ VXY \IPY £ VY Gid s 50 p,5) Cymagel]
¥ £ Ve YIVY £ Y/ov® o/FY £ - vfP° (Gl ows )0 0,5) elglS

PS4 0) el o pime BT Sl @0, 10 10 (Sl Cglain g >

Sgaote Hlowd 9 @3 Heb A (6w Sled ol asllas o
S35 Gk al 3l 5 el i85 o o b &
039 oald S el 1) gm0 )9e
3 oy wEy E5 g O (s oRIPBl we ) wedelinsa
4305 Hlewd b aslio ;0 (6w a> ol o20lde Jlag
Gy b og e Sw,S Jled [0 9 SYL sgue
2535 6550 ol sl (K S lews (Ml oyl
SOl 4y i yol yued 45 00,5 colaiul 05y (Fgy0
oaseie a5 6 sblen il ouls el ol yo S
sle el o ‘_g)‘éo_;.m ) e Y SUOWI PO S
4 faoge (pl a5 ol las sgaome e LS
S35l 3L 6P n 9 BB (G923 5l ke
335 soy slosd 59 2 )0 (L (lid alwsa (2>
LSe35 Ledl sslpde ATAY (ol San 5 g )

(yay
Sl ol 9y0 0 (Vere) oK 4 Power
4o (Y430) Anderson 4 Collins «(Sparus aurata)
Salam (Macquaria ambigua) Mb Ggw 5,90
Catla _als , aslllas L (Y- -+) Masud 4 Abdus
Ko, 36 L blsyl s (Y- - ) Simpkins 4 catla
st @l (S5, GYIUE (ole o 03 2
Slee OYAR) )an 5 g0l (2> ailosges (y,]55
slooygs b g3 ar (LSS, YIUBE (ale wis S

-
ble S glaie 4 wlgioe olid Casge Jlesl
ol wd; el 4 ymie g oad gikae 1wl
S9h Suigde s lagatly jo yeti g plale uaglia
Sl ol adllas 4o (Wedemeyer et al., 1990)
sl asls g ol sl el o Glauds sles sl
IR s 050 QLSS5 GYIJE 5 alse S
(el Cudgume g Cangye alan Al o 88
el 35z gdy palae a0 Sles 10 (gl g Ol s
@ S i S les 3 Oj9 GRS 0)90 (nl sk 5o
&S byl el cssliv 5w g Sy Lo
35 2590 6551 el (sl otle Ygora (K )F )90
ol G (G900 plBd gl eslaiil 4 jgume 045
Jlews ,o as, els (Mehner and Wieser, 1994)

T Ol dsb 0 e Shia bl (Sew S
oS Lk sl 355 ) e SIS S
WS 538 Bran b0 pS oo 1B oolitul 590 o
Srae il Mg Gln ] Gl mle
N oeSen wiad alss gie 93 0 &5 Jloj 2980
S9din Sran 55l el lp Sl slaazals
Einen et al., 1998; Ali et al., 2003; McCue, )

(2008


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.1.0
http://isfj.ir/article-1-2327-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1402.32.1.1.0 ]

:..\ai_} JJS.LQ.“-_).} (5‘41.333 GLAJJ:\A‘_} _;‘

&‘)&A&J (S0

CanldS 0y, 5 (AZOdi et al, 2015 \YAA
(Wang et al., 1999)

Sl a8 ol o Soselsilen la s wyes oLL o
omb a5 ol las Glie byl o ()l sine
oo pealy (535 56 pae Jds wilgsa T sles 09
poomlesl ol e eolatul oy alie  (gladss
Brunt and ) wsb YIJ53 ale s5slssed 5 silocs>
G axg b oS coslin 4w § L o Co Seiles
bl 3 MCV asls als wad plxil olalas
e smals cde a4 Ylaas! (S las 5o ohsd)
S > ot czge pol (nl a5 Sl 503 laellS
s slml L sxSede 9 S, o 58 sladelS
S slod )3 Jedsiioil Oliae (pieS g deie JoolS
G oleise 1y mls og Oglate JJo a5 ol coslis
Brunt and Austin, ) <G5e)gs 58 Curdg asle  Lelge
sdalive (Ko S jlosd )3 wpde JoulS Gliee (S
03505 ylgre (VAFF) Kawatsu dLiwl, e j0 .0
o JolS slaws 2alS cel (Kiw )5 sloo g0 a5 Cuul
2 Fe Jelse alaz 5l 058 00 YIU5E ale 50 aiu
(Fie SL)len @ Yl dnie GlaJelS slass
saia (VAP (ol liw) o5 o Lal layge 90 oylhme o
slass gals cely 4ds5 pas 5l G0 ol o) oo
Pl 50 s elie @l el oud wi sl 58
Wedemeyer et al., ) cwl ool 5,155 Slidss
5L gg090 ! (1990; Alimahmoudi et al., 2015
Salo> gy Sy Gl AR 5 pelr Slides 4
Lals

il 5o (oolal & &S Col (Sl S SIS
0,3 3l £9 5 el 00gad sla] el SUIY le
P9 D)ge ;0 Wlgige &5 Sl ploond O)y90 4 (55!
De Pedro et al., ) o Lo Sl 55, 4
Sl ol asdlhs o Lewdl SIS mlaw (2003

5 S5l RS 5wl hile (K S (SYeb
2 0 Sl sloganeils &3, @l ) o oz
SIST V- SR V-X WP Pt I V30 ERCSPVNS ORI SRS
lodsn la,gis g ol o Sles p dSume 4335
(Salmo trutta caspius) ,;5 sb,s ol;1 cale ;o 95
Aidgad o)l55 0l sl alyly yo (gl s LS
Loawslio jo yiaS 20lde 4 azgi b ogaome Jled o
ez G 65 el pae Jo (s Lo
e Gl 4 o 0)e0 Job yo 0l 5 slegcS s
RGO WA G g )Lo.,..) Ls d.......:l.cu B GJLXC J.Jd..u
Al ale Sgame adsd Jled o SUL adss ol
L obale (g Jloss )0 0l (g Hlond w )0 lle
8l poodle Lo olul W g canlio 0z uils
stz JB ah) sy eedplie a3V 35
Sgnge ddd el gl ale Loy anil anils
S 618 s 4 Ygene o odnlie 0, sl el )b
g adly aolidl (5 1e8 oBiws o e g Buile wuw
& aallle ol 3 8 oy s Spete i 5 e
eellie S 0,55 Jsbo 5o oo o3 ol Jlaio]
adl LzolS g5, B pae o] Cllate g 00,5 loy rals
Salam et al., 2000) ¢l ouis 331 6, K8 amis 4
obele 2l 0js xSl (Sl gme DS 252
@‘..\.C Cung oo A DMQL’)L&J’ (S o )Lo.u 9 .\50)5
b Gl Lylps L8t cow glabe o s,
AU saplie w,lo )18 Lo g 4dss Sad paasd
b ilel alise glaloss o oy 0y 55 50
B i) .Aﬁ‘oé; 44)_79 wJLO)] kS‘o ‘) L-;'L.\.(‘- Cng yoro
Oldle om0y WD) £ 53 Gl gae ST (s
Ceb b glos sl ool soslice calizee slo Lo
Bl ) pedplie (1ol5 (] a5 05, &5 Sels
S o, p 3l Jols gl wlin doaidl, (pl oed o
e 5 Glah (LS, GYIJE 5 el il
A


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.1.0
http://isfj.ir/article-1-2327-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1402.32.1.1.0 ]

@ gk o e 2B (S S b e e
s o oy lecdl 5l oldd Caeg e
5 Josds cdale o Bl 4 e Wl
Sl S laie 4w mdSg5 005 Wl S
P 5 S LA @l Cuxdy 0 DawelisS
adgl ol Jsb 0 @3 0nBd (rpoe s
Bucolo and David, 1973; ) cul olié Cosg e

(Navarro and Gutierrez, 1995
Loy Jy 2l 5 30 prlS 55 gl 12l aalllan
O gludss Gl gboal, 8b cos
Soye o Shia wola lis gyl s
LR o»)5.9.3 ALY (5""\; Cungyme g Cudgdome
03 JoredlS 5w pddS 65 50 o gime OlidS o
il mals 5 ol sles Yo ol ol Lo 08,5
ol e Sl Ledly S5 Gl (eSS
olie & guly 50 0SBl 5 (il Glagseen
lagey92 cnl @iy Sl o Nadoo mds 95 (b
4 & e g ond Jlab Slsed o 3558sS 8IS a3
BF o (MrdSs5) bz (wiws o pbS
ool o opl sl (Larsson and Lewander, 1973)
055 0805 )y oz sdad Sl e eal ol Gz
Selsi wnld cnl 1 e a8 aiS e 51 a5 ends
Palmegiano et al., ) s, o Sygo 55 Jg s
OS5, YIUR  p alie oldlas (1993
<2l Wb 5 (Acipenser naccarii) Sk ol alo b
Jsb 50 Lewdly o elS 6 5 moba o9 Sl 51 (6 s
Furné et al,, 2008; ) cul ool 5  Siw)s
Lol ol aalllas b guea a5 (Ashouri et al., 2014
Ol s fosinn Gl (KiwyS e 53 9IS o
sl bt 4 axg b ois cdslie gl sxe
g Samgyme Sde Job g Sad a5 e e
a

N TES R SN S URC R kER CESPA PSP |
3 ol Olas (S g Sguote 438 Jled b sl S
S whaw (@l Cangme 5 Cadgase 0)90 (LG
209 Ol Gl gre Hsb (KT jle o Landly
(olie alzn sloo ol ane; o @l Sl
Y (2o e 3 (S S Sl p Sl whaw alS
YIUB «abs,) oLy b «Tinca tinca) ol
(Acipenser baerii) w2l Wb 5 HlS 5,
Power et al., 2000; De Pedro et ) coul ool <ol
al., 2003; Ceinos et al., 2008; Shirvan et al.,
malS ol cde ol 598 aslllas b guwpa a5 (2020
0)95 Jsb 15 S35 e Olye 4 SIS ST as
che Juals ol adlas jo cwl olié Coeg e
Js 4 wilgs g Vaiol (K )F Lo o Lowsdly 55515
039 FBL) (Seye pBS mb w5l 6l 0
o Lawdl 5515wl (3395555l8 b 5giseSls
Andenen et ) cul 555505 5 iy S 5T
Ced)b b e S Las (ke 4 .@l, 1991
aalol Gygo j0 g el bad e a5 5658 5l ool
5 &S 59855 slS am giledld (S s,
Foster and ) col atwly 5S35 Gpae 75 50 ials

.(Moon, 1991
Sy g Cadgdzme diad Al ax Gols addllas o
Sl sme Dglis bjled G JS etign polie (lié
%s,5 ole (1440) Gutiérrez 5 Navarro .o S5 sl

S Job o Lewdly IS (e RalS 4 Liles oS
degyn cudls O ple ol dadllas L aS o)ls 54>y
2 Jyodl e S a5 e o 7, Sloy L
B pan 005S Ghygo a e (005 oy g G5l
£y uL..mLc W /Ja.m.a )..al:> aJllas 5o ..\...ula W)
).ll:}f) ;_é}.a.‘o “S';_éli)o ‘.‘,5 ‘_g))ﬂ Q|).¢_? (_glj.g (KVS )|
P Loy plisl s oS o s Uy SisselS
ol oolaiul 03 gy wled 5l g esls 1,8yl
03518 (G S ,S loj g Dud « JHle 4y Lailes ,SS
sl plo g 55615 5l ol polas Bi> 4 joxis oS
odle ‘;Li oo)y’dwo L';“'i"ﬁf fl}é 9 \)9...» ‘_g))."


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.1.0
http://isfj.ir/article-1-2327-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1402.32.1.1.0 ]

:..\ai_} JJS.LQ.“-_).} (5‘41.333 GLAJJ:\A‘_} _;‘

&‘)&A&J (S0

(Oncorhynchus mykiss) LS 55, VY1 ;8
e 5 pilge ;0 Sgmgn oolaiSl Sl o) p
cDOoil NN -NY (F) YA lpl s e
10.22092/1SFJ.2019.119093

(I ) o e (kS T (ilayl
v Syl Gilmo g B Semlu 098 wp
SYTUE o, 5 wds sl asls IYAA
b (©ncorhynchus  mykiss) LS .5,
S (2038 5 oldd Comg e alits (slro g0
NV (ONVA Gl s cale aloxs

Aadle g .y (GFldge g p (Ol 2>
WJoyedS mhuw » K J31AYAS LS.
OleS 5555 @Y1 9> slowdly (g 5 555
038 g pole alxe (Oncorhynchus mykiss)
XYY (0P ol by

EHRTIL  X UP I [ PRSI SN I S P
Slo Sl g ol 3 Sloe j duome 4385 5 (oS
Salmo ) ;55 sl slilele ;5 5> aloords
ol3T olails s psle alze (trutta caspius
BA-FA (VY (o lmaY o>l

=2 gobe Glalie (o) 2 IWAZ €50 bzl
P OFF P ez Gyl Glagge,ee
Liza) ;55 sbjs (Mo JUS @b g o)l (nolse
ST olasls )l owlis )5 4l bl .@uratus
dsmiio MY (oY oSl

9T «obry Bl wo GBS g
Yok oy90 Jles! 15U IYAY (g w0oljulawlie
g o) o 8les p (IS8 Zudgacms g (S S e
ACIDENSET ) (¢ s (Blo ol azm 15 G S 5
ANV Y OOVY (ol s cede alxo (baterii
Doi: 10.22092/1SFJ.2017.110136

AT (O oMW g .z LB e oLidl eolple
5 by o Shes y laiis 3yl 5 (SiwS Sl
Acipenser ) ws, (plewl al¥ S
OV s 9 byl al=e (Queldenstaedtii
DY-FY

235 plale a5 conl 009 gasa olde Codgase
SRS S 3l S esliial 053 % (SeBen 5 207
ol 5 9 Jready Jab 5o Lo (o9 omly Vet
Sl o goe WS laad 6 s Ly pendslie
$ oonge ol o Slae b lis asllas ol s
5 Cudgazme aiin A L gzl jo (LSS5, Y15
ol Dab g 0 3 Sl Cow GI3E Coeg e
a4 (Su35 g e o R e 4 (S Sk
30 e ool gles Jdo ol Lo g ,iST uad
Srae by oad ga, e DI L (S S jles
Oy Ul Jreads e 0 551 e
sow,S (sl g0 odeliwsds mls 4 axgi b .aigd o
el 5 (Sl bl Gollasl Ol 1 sgae adis
o> sbyell (s sl badl olierdion 5 o,
0,9% Job ;o w50 Ol (i o S5 sbar 9 I8
gl g 08, 0 Sdes 2 (2l Caeg e Dl (S S
Ll e iy (il el o plosle Lol 55,05
5 551 7S I (S 4 o Span 435 3
O @l gpdge (nl 4 425 b cdls (5 gmdle s,
oo sl A 138 5 patiiie (e 4 (ot Sl
YU 5 ndlse Sojglynsed o 0y slayial)ly 5o
Sail g dgame Ol 4y azgi b oS o sla) e 0.5,
Sladss ool sl oslawl o (palse  olde Cuogame
slanie pals gl owlin 055, Wl so Sgaon
Pl Ghsn 9 5SS STy (nalse 43085 L Ly

23l GleS 555y Y158

SIS0 g S

Sl ssmed (B eatge GBI alewgon
285 by GYIUE Gody OS50 e o pde
S8 5 Sad wisged 53k 1) Lo Liagh onl sl
prmbod o

&b

@ 56“&0 ol 5)&"3{5 "8 5&”5’)3 6){5‘
o 0 Se3 b asly 5 ol o Slee NYAA


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.1.0
http://isfj.ir/article-1-2327-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1402.32.1.1.0 ]

Acipenser baerii Brandt, 1869 in response
to short-term food deprivation. Caspian
Journal of Environmental Sciences, 12: 41-
52.

Azodi, M., Ebrahimi, E., Farhadian, O.,
Mahboobi-Soofiani, N. and Morshedi, V.,
2015. Compensatory growth response of
rainbow trout (Oncorhynchus mykiss
Walbaum) following short starvation
periods. Chinese Journal of Oceanology
and Limnology, 33: 928-933. Doi:
10.1007/s00343-015-4228-1.

Bekcan, S., Dogankaya, L. and
Cakirogullari, G.C., 2006. Growth and
body composition of European catfish
(Silurus glanis) fed diet containing different
percentages of protein. Israeli Journal of
Aquaculture, Bamidgeh, 58: 137-142.

Berglund, 1., 1995. Effects of size and spring
growth on sexual maturation in 1+ Atlantic
salmon (Salmo salar) male parr:
interactions with smoltification. Canadian
Journal of Fisheries and Aquatic Sciences,
52: 2682-2694. Doi: 10.1139/f95-857.

Brunt, J. and Austin, B., 2005. Use of a
probiotic to control Lactococcosis and
Streptococcosis in rainbow trout,
Oncorhynchus mykiss (Walbaum). Journal
of Fish  Diseases. 28: 693-701.
https://doi.org/10.1111/j.1365-
2761.2005.00672.x.

Bucolo, G. and David, H., 1973. Quantitative
determination of serum triglycerides by the

Shlasl L obpl ey o> IVAY wo M
(38l ez @op)lS (ele Jlo (bjse] Ao
Ao YYVYT ()l s

ol (B9 (g wp (B )g oy (B

YAV wp oo spad g p cgoemosl

o 5 obpl osF oS oSies hlsd

OBk ohlasl L glele ol )8

Ambo YV o s,

Abdus Salam, M.A. and Masud, S., 2000.
Effect of various food deprivation regimes
on body composition dynamics of Thaila,
Catla catla. Journal of Research Sciences,
11: 26-32.

Ali, M., Nicieza, A. and Wootton, R.J., 2003.
Compensatory growth in fishes: a response
to growth depression. Fish and Fisheries, 4:
147-190. Doi: 10.1046/].1467-
2979.2003.00120.x.

Alimahmoudi, M., Salehipour Bavarsad, S.
and Moghdani, S., 2015. Effect of
different stocking densities on
haematological and biochemical parameters
of great sturgeon juveniles (Huso huso).
Research  Opinions in Animal and
Veterinary Sciences, 5: 348-352.

Andenen, D.E., Reid, S.D., Moon, T.W. and
Perry, S.F., 1991. Metabolic -effects
associated with  chronically elevated
cortisol in rainbow trout (Oncorhynchus
mykiss). Canadian Journal of Fisheries and
Aquatic Sciences, 48: 1811-1817. Doi:
10.1139/f91-214.

Ashouri, G., Yavari, V., Bahmani, M.,
Yazdani M.A., Kazemi, R., Morshedi, V.
and Eslamlo, K., 2014. Cortisol and its
metabolites in juvenile Siberian sturgeon,


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.1.0
http://isfj.ir/article-1-2327-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1402.32.1.1.0 ]

:..\.uj'.:_} JJS.LQ.“-_).} 6‘41.343 GLAJJ:\A‘_} _;‘

&‘)&A&J (S0

use of enzymes. Clinical Chemistry, 19:
476-482. Doi: 10.1093/clinchem/19.5.476.

Cakli, S., Kilinc, B., Dincer, T. and Tolasa,

S., 2006. Comparison of the shelf lifes of
map and vacuum packaged hot smoked

rainbow trout (Oncorhynchus
mykiss). European Food Research and
Technology, 224: 19-26. Doi:

10.1007/s00217-006-0283-3.

Cardona, E., Bugeon, J., Guivarc'h, F.,

Goardon, L., Panserat, S., Labbé, L.,
Corraze, G., Skiba-Cassy, S. and Bobe,
J., 2019. Positive impact of moderate food
restriction on reproductive success of the
rainbow trout Oncorhynchus  mykiss.
Aguaculture, 502: 280-288. Doi:
10.1016/j.aquaculture.2018.12.057.

Ceinos, R.M., Polakof, S., lllamola, A.R.,

Soengas, J.L. and Miguez, J.M., 2008.
Food deprivation and refeeding effects on
pineal indoles metabolism and melatonin
synthesis in  the rainbow  trout
(Oncorhynchus  mykiss). General and
Comparative Endocrinology, 156: 410-417.
Doi: 10.1016/j.ygcen.2008.01.003.

Cerda, J., Carrillo, M., Zanuy, S., Ramos, J.

and de la Higuera, M., 1994. Influence of
nutritional composition of diet on sea bass
(Dicentrarchus  labrax),  reproductive
performance and egg and larval quality.
Aguaculture, 128: 345-361. Doi:
10.1016/0044-8486(94)90322-0.

Collins, A.L. and Anderson, T.A., 1995. The

regulation of endogenous energy stores
during starvation and refeeding in somatic
tissues of the golden perch (Macquaria

ambigua). Journal of Fish Biology, 47:
1004-1015. Doi: 10.1111/5.1095-
8649.1995.th06024.x.

Dacie, J. and Lewis, S., 1995. Practical
haematology, 8th edn. Churchill
Livingstone, Edinburgh, Scotland. 568 p.

Davis, K.B. and Gaylord, T.G., 2011. Effect
of fasting on body composition and
responses to stress in sunshine bass.
Comparative Biochemistry and Physiology,
158: 30-36. Doi:
10.1016/j.cbpa.2010.08.019.

De Pedro, N., Delgado, M.J., Gancedo, B.
and Alonso-Bedate, M., 2003. Changes in
glucose, glycogen, thyroid activity and
hypothalamic catecholamines in tench by
starvation and refeeding. Journal of
Comparative and Physiology, 173B: 475-
481. Doi: 10.1007/s00360-003-0355-7.

Doucett, R., Booth, R., Power, G. and
McKinley, R., 1999. Effects of the
spawning migration on the nutritional status
of anadromous Atlantic salmon (Salmo
salar): insights from stable-isotope
analysis. Canadian Journal of Fisheries
and Aquatic Sciences, 56: 2172-2180. Doi:
10.1139/f99-147.

Drabkin, D.L., 1945. Hemoglobin, glucose,
oxygen and water in the erythrocytes: A
concept of biological magnitudes, based
upon molecular dimensions. Science, 101:
445-451. Doi:
10.1126/science.101.2627.445.

Einen, O., Bgrre, W. and Magny, S. T,
1998. Starvation prior to slaughter in
Atlantic salmon (Salmo salar): 1. Effects on

VY


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.1.0
http://isfj.ir/article-1-2327-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1402.32.1.1.0 ]

weight loss, body shape, slaughter-and
fillet-yield, proximate and fatty acid
composition. Aquaculture, 166: 85-104.
Doi: 10.1016/S0044-8486(98)00279-8.

Falahatkar, B., Akhavan, S., Efatpanah, I.
and Meknatkhah, B., 2013. Effect of
winter feeding and starvation on the growth
performance of young-of-year (YOY) great
sturgeon, (Huso huso). Journal of Applied
Ichthyology, 29: 26-30. Doi:
10.1111/].1439-0426.2012.02017 .x.

Foster, G.D. and Moon, T.W., 1991.
Hypometabolism with fasting in the yellow
perch (Perca flavescens): A study of
enzymes, hepatocyte metabolism, and
tissue size. Physiological Zoology, 64: 259-
275. Doi: 10.1086/physzool.64.1.30158523.

Friedrich, M. and Stepanowska, K., 2001.
Effect of starvation on nutritive value of
carp (Cyprinus carpio) and selected
biochemical components of its blood. Acta
Ichthyologica et Piscatoria, 31: 29-33.

Furné, M., Garcia-Gallego, M., Hidalgo,
M.C., Morales, A.E., Domezain, A,
Domezain, J. and Anz, A., 2008. Effect of
starvation and refeeding on digestive
enzyme activities in sturgeon (Acipenser
naccarii) and trout (Oncorhynchus mykiss).
Comparative Biochemistry and Physiology,
149A: 420-425. Doi:
10.1016/j.cbpa.2008.02.002.

Gurney, W., Jones, W., Veitch, R. and
Nisbet, R., 2003. Resource allocation,
hyperphagia and compensatory growth in
juveniles. Ecology, 84: 2777-2787. Doi:
10.1016/j.bulm.2004.03.008.

‘Y

Hardy, R.W., 2002. Rainbow trout,
Oncorhynchus mykiss. In: Webster, C.D.
and Lim, C.E. (eds) Nutrient Requirements
and Feeding of Finfish for Aquaculture.
CABI, Wallingford, United Kingdom. pp
136-182.

Hojesjo, J., Johnsson, J.1. and Axelsson, M.,
1999. Behavioural and heart rate responses
to food limitation and predation risk: an
experimental study on rainbow trout.
Journal of Fish Biology, 55: 1009-1019.
Doi: 10.1111/j.1095-8649.1999.tb00736.X.

Huang, S.S.Y. Fu, C.H.L., Higgs, D.A,
Balfry, S.K., Schulte, P.M. and Brauner,
C.J., 2008. Effects of dietary canola oil
level on growth performance, fatty acid
composition and ionoregulatory
development of spring chinook salmon parr
(Oncorhynchus tshawytscha). Aquaculture,
274 109-117. Doi:
10.1016/j.aquaculture.2007.11.011.

Izquierdo, M., Fernandez Palacios, H. and
Tacon, A., 2001. Effect of broodstock
nutrition on reproductive performance of
fish. Aquaculture, 197: 25-42. Doi:
10.1016/S0044-8486(01)00581-6.

Kawatsu, H., 1966. Studies on the anemia of
fish anemia of rainbow trout (Oncorhychus
mykiss) caused by starvation. Bulletin of
Freshwater Fisheries Research Laboratory,
Tokyo, 15: 167-173.

Kumar, S., Sahu N.P., Pal, AK,
Choudhury, D., Yengkokpam, S. and
Mukherjee, S.C., 2005. Effect of dietary
carbohydrate on haematology, respiratory
burst activity and histological changes in


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.1.0
http://isfj.ir/article-1-2327-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1402.32.1.1.0 ]

&‘)&A&J (S0

Labeo rohita juveniles. Fish and Shellfish
Immunology, 19: 331-344. Doi:
10.1016/j.si.2005.03.001.

Larsson, A. and Lewander, K. 1973
Metabolic effects of starvation in the eel,
Anguilla  anguilla L. Comparative
Biochemistry and Physiology, 44A: 367-
374. Doi: 10.1016/0300-9629(73)90489-1.

Lovell, T., 1998. Nutrition and Feeding of
Fish. Kluwer Academic  Publishers,
Norwell, Massachusetts. 267 p. Doi:
10.1007/978-1-4757-1174-5.

McCue, M.D., 2008. Fatty acid analyses may
provide insight into the progression of
starvation among squamate reptiles.
Comparative Biochemistry and
Physiology, 151A: 239-246. Doi:
10.1016/j.cbpa.2008.06.034.

Mehner, T. and Wieser, W., 1994. Energetic
and metabolic correlates of starvation in
juvenile perch (Perca fluviatilis). Journal of
Fish  Biology, 45: 325-333. Doi:
10.1111/j.1095-8649.1994.tb01311.x.

Navarro, I. and Gutiérrez, J., 1995. Fasting
and Starvation. In: Hochachka, P.W. and
Mommsen, T.P. (eds) Biochemistry and
Molecular Biology of Fishes. Elsevier,
Amsterdam, Netherlands. pp 393-434.

Palmegiano, G.M,, Bianchini, M.,
Boccignone, M., Forneris, G., Sicuro, B.

and Zoccarato, ., 1993. Effects of
starvation and meal timing on fatty acid
composition in rainbow trout

(Oncorhynchus mykiss). Rivista Italian
Aquaculture, 28: 5-11.

Pavliov, D.S., Pavlov, E.D., Ganzha, E.V.
and Kostin, V.V., 2020. Change of
rheoreaction and concentration of thyroid
hormones in blood of juvenile Rainbow
trout  Oncorhynchus  mykiss  during
starvation. Journal of Ichthyology, 60: 325-
330. Doi: 10.1134/S0032945220020149.

Pérez-Jiménez, A., Guedes, M.J., Morales,
A.E. and Oliva-Teles, A., 2007. Metabolic
responses to short starvation and refeeding
in Dicentrarchus labrax. Effect of dietary
composition. Aquaculture, 265: 325-335.
Doi: 10.1016/j.aquaculture.2007.01.021.

Power, D.M., Melo, J. and Santon, C.R.A,,
2000. The effect of food deprivation and
refeeding on the liver, thyroid hormones
and transthyretin in sea bream (Sparus
aurata). Journal of Fish Biology, 56: 374-
387. Doi: 10.1111/5.1095-
8649.2000.th02112.x.

Rinchard, J., Lee, K., Czesny, S., Ciereszko,
A. and Dabrowski, K., 2003. Effect of
feeding cottonseed meal-containing diets to
broodstock rainbow trout (Oncorhychus
mykiss) and their impact on the growth of
their progenies. Aquaculture, 227: 77-87.
Doi: 10.1016/S0044-8486(03)00496-4.

Salam, A., Ali, M. and Masud, S., 2000.
Effect of various food deprivation regimes
on body composition dynamics of thaila,
Catla catla. Journal of Research (Science)
Bahauddin Zakariya University, Multan,
Pakistan, 11: 26-32.

Sasayama, Y. and Takahashi, H., 1972.
Effect of starvation and unilateral astration
in male goldfish (Carassius auratus), and a

\f


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.1.0
http://isfj.ir/article-1-2327-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1402.32.1.1.0 ]

design of bioassay for fish gonadotropin
using starved goldfish.
Faculty of Fisheries, Hokkaido University,
22: 267-283.

Bulletin  of

Shirvan, S., Falahatkar, B., Noveirian, H.A.

and Abbasalizadeh, A., 2020.
Physiological responses to feed restriction
and starvation in juvenile Siberian sturgeon
Acipenser baerii (Brandt, 1869): Effects on
growth, body composition and blood
plasma metabolites. Aquaculture
Research, 51; 282-291. Doi:
10.1111/are.14374.

Simpkins, G., 2002. Responses of body

condition and composition of juvenile
rainbow trout (Oncorhychus mykiss) to
fasting, activity and water temperature.
Dissertation, University of Wyoming.

Svesbodora, Z., Fravda, D. and Palakova,

J., 1991. Unified Methods of
Haematological Examination of Fish.
Research Institute of Fish Culture &
Hydrobiology, Vodnany, Czechoslovekia.
331p.

Turchini, G.M., Mentasti, T., Frgyland, L.,

Orban, E., Caprino, F., Moretti, V.M.

and Valfré, F., 2003. Effects of alternative
dietary lipid sources on performance, tissue
chemical composition, mitochondrial fatty
acid oxidation capabilities and sensory
characteristics in  brown trout (Salmo
trutta). Aquaculture, 225: 251-267. Doi:
10.1016/S0044-8486(03)00294-1.

Vazquez, G.R. and Guerrero, G., 2007.

Characterization of blood cells and
hematological parameters in Cichlasoma
dimerus (Teleostei, Perciformes). Tissue
and Cell, 39: 151-160. DOI:
10.1016/j.tice.2007.02.004.

Wang, Y., Cui, Y., Yang, Y. and Cai, F.,

1999. Compensatory growth in hybrid
tilapia, Oreochromis mossambicus
niloticus, reared in seawater. Aquaculture,
189: 101-108. Doi: 10.1016/S0044-
8486(00)00353-7.

Wedemeyer, G.A., Barton, B.A. and

McLaey, D., 1990. Stress and Acclimation.
In: Schreck, C.B. and Moyle, P.B. (eds)
Methods for Fish Biology. American
Fisheries Society, Bethesda, Maryland. pp
451-489.


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.1.0
http://isfj.ir/article-1-2327-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1402.32.1.1.0 ]

Iranian Scientific Fisheries Journal Vol.32, No.1

The effect of feeding strategies on growth performance, hematological indices, and
biochemical parameters in male rainbow trout (Oncorhynchus mykiss) broodstocks

Mohammadi M."; Falahatkar B.**"; Sajjadi M.M.%; Akbari Nargesi E.*

“falahatkar@guilan.ac.ir

1-Fisheries Department, Faculty of Natural Resources, University of Guilan, Sowmeh Sara, Guilan,
Iran

2-Department of Marine Sciences, The Caspian Sea Basin Research Center, University of Guilan,
Rasht, Guilan, Iran

Abstract

This investigation was carried out to determine the effect of feeding strategies on growth
performance, biochemical parameters, and hematological indices in male rainbow trout
(Oncorhynchus mykiss) broodstocks. For this purpose, 45 broodstocks with 475.55 + 54.24 ¢
(mean x S.D) were divided into three treatments and fed at satiation, restricted feeding (50%
of satiation limit), and starvation levels in concrete ponds. The flow rate was 1 liter per
second for each replicate and the broodstocks were fed for 8 weeks with extruded feed.
According to the results, the final weight of the starvation treatment had a significant decrease
compared to the restricted and satiated treatments (p<0.05). Moreover, the weight gain, body
weight increase and specific growth rate showed significant differences among the treatments
(p<0.05), but the condition factor was not significantly different (p>0.05). A significant
difference was observed in feed conversion ratio between the restricted and satiated groups
(p<0.05). Hematological indices did not show any significant difference between the
treatments (p>0.05). In the blood biochemical parameters, plasma glucose level in the
starvation treatment showed a significant difference with the restricted feeding and satiation
treatments (p<0.05). In addition, blood globulin level of the starved fish was significantly
different with the starvation treatment (p<0.05). In general, the present study showed that
unpredictable stresses during the breeding season and the consequent reduction or interruption
of feeding regimes could adversely affect the performance of male breeders, including growth
indices and some physiological parameters.
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