90 dlio

&l sldygd g Leudguxo bl b gy (539!l Jo eSS Hlale udgy
SLidl Yo « lal 3 gobT Lalss ool «galins Iyl & 7 a5y Anbld

Ol AFYOFATINY iy oS« oleiol olpiol o olStils o nd arlie saSCisls (ML 05,5
theyrati@iut.ac.ir : Jgtus ooius oi*

VE IO Gy b VE NN el &b

ouSz
slacune> oy cplply wosls aialys oy Wy, » 2P lB g hte Sl bl o Jreads g cwix g5l @Bl (S po
L ooz (sransil 5 ol g (IShgs ab) o8l goladl (b))l 4 4z g5 b sl Coal Pl i9p ] 3 eSS
il ol il slagss, 5l Olgier oSS Glacerer g jsliea D9l ool lygn Jae o, 5 555 ojll
b (oghan byl lagygeysn jloss o oS S ¢ 5l Lol oolitinl b otz i (sA0gS (6 S il (i
2 Gyl Al p b g, el 5l (SO (Seeyen Camiz i bl e 5l aS oS soliin] Segn 5 2L SLS 5
2 el (Gadg sl slayge 90 )’“‘b oS i pled gamb W) et @ly)s (30598 Byb 3l Glipl Comin s ol Ll
b sondie olml yoeie Wilg5 co agyge )50 (ol (( SYsb Doe a4 b Jsare 9> 5l YL polie jo (esias slagge,se 5l eoliin] &g
S (eSS Glole wdgs (s g blye (00l Ged i (nl )3 g 0S5 52,009, 398 (el s 5 JIS
Slaserss 5l ool a5 Cogslazme b Sile sz laghs, Sl eslinl 5 485 8 oLl g0 ltle 15 iz s
Sodgi Al 50 Sgzge (IS Cusgaze oled j0 5 L85 B awyp 090 9)ls OLS LSS s (S Sl Sl i shaseS

R I B R SISV REE S

NP SNRV RIS ISWEESE G PSSP CCOWNS ISP S A IR o L (51 1Y

S9nsrl 3 S gl anwgs slp 1) wox
Sonte 5o (2liwas i Wlgs o 1y el 005 5L
> og)LC 9 ML: asls 6)9)’6]"—‘ uyw w.SL:
)0 Ls)deM) )‘ ool J.AS‘SA SS ‘57«.«.‘0
ol g SlPIL ol er 0yl el sl
O o Gy bl wezgcnl L s> Ul
polde joboas SLASS 55 w0 )ls 0525 o sl IS
ool e Ol s )0 g diiad dawgs Jb> 0
sy .(Omole, 2017)  wws o ualS
RYo 4 lal po-12 L eSS slcares
(55 by Sher olele po g)lw Dlio (puix
u».a.’>~._§.t GLDW A.Js.a wy.‘a.a od.uSu.u.u
iy gl e G bl sladaiss iy o
el et Ko i A Cad (5 i

doddo
Jlo cn Fpten 31 B 5 pllo 13 el 5 35
S Syanesy! bl ool oy cwd Ll Sl
L sl s 5o (65,9liS Cario 0y b jo e
5L Sype eiisn el e @lie 5 (o s 03
4 ol bGras glol ol ] 6 iy dsol>
O3yl 5l BT Gl 5 Comer g ab, S
SiSsn gl ole CBS Com )l g alis
5 ol abex S bl (en GRIB Sl
3 el sl i 92y 58 s Glie el
Cowl o0l o 1) Lo (0I5 4 g) Comex
.(Phelps et al., 2000)

o=l sl o Gl plgea S ple
Sladoely 5 S olyied g aoly s g
4 5y Cumez sdil ol Glajls el sl (Lol

4 40 ngsl.;_éw..»” 3 ol odaisLly ul.@} W



oL g (b S

ST sbeiyss 9 bcusgame bl da s, «sionsil 20 xS plale adss

Al 4 (SaSS 4 plaeddle axgr cel a5 o)l
Dudakov ) cews (MONOSEX) (yuixSS 5,
S8 g bYo 4 lisgs ol o (et al., 2009
wsloy Gl g olrl 0 eSS plele oy
lale 0y g slacss, Al s 5 sshie
iS5 plale adgs slacusgase § i SS
5 6l el ey iy p sadgi slaby, Sl e
42590 Sl p o] e Jleiml G
355 o0 )l

b plo )0 Commir (runti (L poiunns

2 S e e & oSt (5 5ba
s (| 310 50 Cltin ol 0alls 3,155 el
o] 5l S s iz slopsizes,S U5 cod
lpgipl b (it Slopgiges S JyuS ov
> SWopgigeg,S Sesl (Sen 2925 (nl b e
i (25l 0l lalib LB i, L
ol 5o el XY s (yldle jo G s
oz g (XX) Salfgen oole iz s
39 ol (dls cpl o el (XY) SlSy e
el Sz 0diS (S X poigeg)S S
S8y L Y pgisessS sl cwlS A Gl
Pl &5 2l 5 008 by 5 Sz wnles
oz 4 b S 283 1) X pgiees S 5ol
S5 i ks s
2585 «2sy plear S (LSS5, GYIJE o
155 ¢ (Hypophthalmichthys moltrix) o

u.u.x.) W u..,ojo w‘ oo live )|9?LD.J.C Q
Tilapia aurea 5 4 sl o6 WZ i

s ool ol ssales eole

=3 lyle 35 9 Tilapia  hornorum
ool 0gd e oslin (Anguilla japonica)
odbo iz 5 (£7) SealSgen 5 iz s
£93529,5 3573 (nlple 5 Sl (WZ) Soals's o
ol iz 008 s 00le i I W
O e eexy 5 OeokE (Onese
Az iz Glapgiges,S Giyb I Comix

> (p®S s (ages 50 Ogd oo S

&

Ictalurus 255,  pla,S o Jloyleca
Oreochromis  Jo WS 3 punctatus
WS o &by oske 5l a5 01,81 miloticus
Slgzile 555 3550 50 Ll
Oncorhynchus S .55, Y1 J5¢ ddella
oole i (yLole 5.8 o lalesl;] oo g mykiss
glyl 5l golans S (oo 0B, 5 iz Gl S e
U 5 Sy o 5 Sas8 slaeir o clals
ez Eob 4wy BB ojlala aas,
S9zy &sa ) o Wlgioe emay (nl a0
Slale w515 il a3 5 4l Jreadys
Spo e & pizmes 9 (Shyop slapl
sl ¢lp shn obele bwy o5
(Abo-al-ela, 2018) sas  als ( lieads
039 9 SebsS CodsS Sl cl (See (izren
Al axile 0g>g Dl oole g 5 iz o ALY

Ctenopharyngodon

¥ (59 g CubsS CudS b s pwin (Souw,
Esl Gam)l 3 b ;s (Soo5 bls )l olale
g aBL rals ab)y Sy (bl (Soww; g (i
alaly )0 fyizmes b o S alY ool as o b
Solor plp 5o Cuaglie o (6,500 (5,8 las
i syl 55 ol Cgllasl coasS Joos b
B yoiS Sy 00 0429 AT S w0
ootgy Cdllre b ogyd (o5y90 AT 9959
oy So5edeST Dl syl Jlaisl 1y !
5 b e 4 o sl )le Jelse JU!
2 )l 092y g ladisS ) go ualS
o9 Sl adelas VeS| ool 3l eolaiul g0
9,10 3929 oladon 55 (2w ,dT Ao Cupae 0 b
4-‘44\»‘54.330&:} o)‘su.s.u.]od.oLDQT wlu_iul).»)
gyl (SUiss 0,33 g5 oly slaaisS b el
iS5 lale slacaaes 5l solatwl .aisS sy
)" L;M:b OMSie b ablis LgL:zso‘) )\ é) POTTS L
S, boakaly o osle 5 5 wim slacgly
6ol oladl wlsd oobe plad b 5 plad Comox



Voo VP o)Lo...';': A 0,99

Sransrl pole 4 i

gl Sz S ool g8 e
P oo 3l X poiges S oS Sl 8 g s
o2 3l (095909, ST 2] g eole il 2l
FRRS-OWOUWIRNY PR VIR VY P RPRVEL G PR
3 Sl eals s,5S Sternoptyx  diaphana
77 &y04 5 oo 9 20 oole 2o ZO i
Ol 8 Gz 00iiS s odle 5 0gs winlgs>
oo iz 5l 15 Z poigeg)S a5 (G2 i
S8y (093509, o glagl 5 5w cdl
Oy e (2l 350 Jlie ol dialgs eole caiiSS
el Colisa lalia o)y ooy ple G
bug 08 Comiz e Sl (e
9 398 S5 (093l b oz e lapgises,S
Ot s () AL (i pggeg)S WS 03
Xiphophorus (g pieisps oo ;0 G
5o el oas Sl b o655l (S g hellerii
Dyl az s ol e Jelse 992y lale )l
Sz p Slgige Wb Guiz jpa> 5 o
Slagby; ;o 95 9ol Bl She sudy gls
ZZIZW 5 XX/XY lopimms ouniz ymts
olale O )0 ez mnl ) A
Ebrahimzadeh and ) wsd o Come
.(Darafshan, 2011
oSS oo slxl 5wy s,
ol
ool g 5 iz Giluliz e Gilwlos
sl Sz g o9 Plas 4 (s O)jg0n
ey ol bl ol sl i S5 e
ool Gl )SL L Sedy oS ans Cole
hoas Ganlp (s Ojgen i gilolax
Sl ogzs bl G155 @l Jlgdo 5 sl sl
Jo o sl )eiS )5 ohodr 655 soba b,
Py ol S S LR eslitul 950 arwy
Ol 45 AL b, o> 4 Wb a8 cuSl lels
aly gl esle 5 5 iz oo gilulazr 5l 43
o ol (nl amei e &5 Sl aris pedar (b,

P oo g XiXiXoXo Ko a4 eole i
oy el we el XiXoY  Ojged
wlys ZlS Coim oS sl g SilSg e
055 5l (P S ez et e (2] g
Megupsilon aporus ,1ls lalss  leb
P oo e el 5o Sl 0l )5S
shls oole iz 9 ZZ slapgigey,S  slle
e 2l 5SSl ZWIW2 - lapggeg S
&‘.‘.olfg).& 6L®o.>Lo ‘Cb’; S>> OMSM
L WiWz slapgjges,s a5 Slwj8 ot
)‘ ‘)Z |°9)9"°9J5 as G’LQU] 9 osle ‘..x,.,SGA MBL’)Q
WP RPRCE  VIN T VPR VEL St IRy X\ PRV Y
o2 Pl (£8  Comiz ek S )l
ol b,;5 Apareiodon affinis &b « il
FRNE L IRGET SUUrS I | OWIUON ST
Sl Gipiol el S s sleaiss
by wsl osdosnlie Hoplias sp. oy
XX slapsises,S bosle 5 XY1Y2 slapg)gas S
OALS (yuatd 3 > i (2] o il lo
Slapgiges,s oS Glwjh cwl (ale S
§ P S S g0 by g0 Wiy 5, Y Y2
& oo anled <8l o 1, X pgiges S oS ol
oele lply S GBgle 1) Y pgiees,S
sole WY WX XX lale 3 5 XY.YY

S Bl 50 Comiz Gt pls (] S
Lol saiosalive Xiphophorus maculatus
ond (Glole )3 phucw (peidd g (pelin
e (i 295909,S S sl LS 45 098
P939e9,S S Olaid Slgzge I aiws (nl o
3 dgbee P Sz Sbml 4 e wix
5 At XO by g XX bkosle XO g
5 Sl (i pgi509,S 9 sl 4 O cuii>
S5 £95909)5 Sy D93 (cag)9eg,S Sde ;0 5 09
ol e aS cul maly ity walys cole 0,8



oL g (b S

ST sbeiyss 9 bcusgame bl da s, «sionsil 20 xS plale adss

O. mossambicus X O wrolepsis honorum
0. mossambicus X O aureus
O. niloticus X O, wrolepsis honorum
O. niloticus X O aureus
HX X £ZL = 100% XZ =100% male
Q. urolapsis honorum &+ X O mossambicus
Q. urolepsis honorum 7 X O, nilolicus
0. aureus X O nilolicus
0. aureus X O niloticus
W * >
F;, =256% 25% WX Female
= 75% 25% WY Male
25% ZX Male
25% ZY Male
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Fulvic Acid Humic Acid Humin
Light Yellow [DETY Grey- Black
Yellow Brown Brown Black
Increase in intensity of color
Increase in degree of polymerization
2,000 Increase in molecular weight 300,0007?
45% Increase in carbon content 62%
48% Decrease in oxygen content 30%0
1,400 Decrease in exchange acidity 500

Decrease in degree of solubility
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Abstract

In some cases, sexual maturation and reproduction show significant adverse effects on production trend so,
monosex production has a key role in fish aquaculture. Respecting economic importance of sexual dimorphisms
in growth rate, focusing on the sex with greater size and higher growth rate is necessary. Sexual separation,
interspecific hybridization, thermal or electrical treatments, hormonal manipulation using synthetic steroids or
using medicinal or humic compounds are within the main methods for monosex fish production. Among them,
hormonal sex changes is one of the most efficient biotechnological methods, which cause some changes in
normal hormonal sex differentiation in fish. Using synthetic sex steroids at higher than recommended dose or
longer duration can cause significant adverse effects on fish such as sterility, negative feedback on immune and
some endocrine gland and liver functions. In this manuscript, the benefits and production methods of monosex
fish followed by sex determination mechanisms and systems in fish are summarized. Then some new
environmental friendly methods such as using safer sex steroids, electrical shocks and/or medicinal plant
compounds for fish sex changes are fully described. Finally the limitation of current knowledge regarding
production of monosex fish are mentioned.

Keywords: Aquaculture, Biotechnology, Monosex culture, Immune function, Dimorphisms in growth rate.
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