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Abstract:

Introduction: All-female fish can be produced by direct methods (feminization using hormones such as
estradiol) or indirect methods (masculinization and production of xx males and mating them with normal
females). In fish such as common carp (Cyprinus carpio), the indirect method is more suitable because in
this method, there is no need for hormonal treatment of fish intended for human consumption and all
offspring produced by this method are female. In this study, masculinization of common carp by oral
administration (50 and 100 mg/kg of food each for 6 and 8 weeks) and immersion (1 mg/liter of water for
24, 48 and twice 48 hours) of 17-alpha methyl testosterone were investigated.

Materials and Methods: In the oral method, 17-alpha methyl testosterone hormone was dissolved in
alcohol and sprayed onto commercial food. The rations were kept overnight at room temperature to
evaporate the alcohol and then kept in the refrigerator. In the immersion method, the methyl testosterone
and alcohol solution was dissolved in 50 liters of water and the fish were kept in it. After the treatments
period, the fish were fed with common carp commercial diets during the rest of experimental period.

Results and Discussion: The results showed that 17-alpha methyl testosterone was ineffective on growth
and feeding indicators, so that none of the treatments showed a statistical difference compared to the
control group (p>0.05). Methyl testosterone did not have significant effect on sex reversal of common
carp in immersion method (p>0.05). In contrast, the oral administration of methyl testosterone was more
effective for common carp masculinization (p<0.05).
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Conclusion: According to the results, feeding with a dose of 100 mg of methyl testosterone per kilogram
of food for 8 weeks has produced about 70% of males in common carp. Therefore, this method can be
used for masculinization of common carp fingerlings (about 9 g at the start of the experiment).

Keywords: Growth performance, Masculinization, Rainbow trout, Sex reversal.

* Corresponding Author: a.irani@urmia.ac.ir

23


http://dx.doi.org/10.71901/jad-2025-2-854
http://aqudev.liau.ac.ir/article-1-854-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-854 |

Y¥ YYUYY ol amin VP F Ol s> oyleds (235 Ju«d)jﬁéﬁTw}I 4 Lh
DOI: 10.71901/jad-2025-2-854

9 s> pexi w9y b (Cyprinus carpio) Jeoxe 335 (Sikw
Si9dbos

Sl sl
Q‘ﬁ\té\g))ﬁ%ﬁj)‘ ali.i}‘: ‘é)jj:tﬁj{T}l:-“j‘)T"m}};’\

VERIVAY L5 b VEORONY bl 5

Olale aai S Sl (ol 3 iz ST Olabe Uy 5 i IS Gl Sl SLOsas 58 st Lo ¥

5 Ay amdys (ol S i 3l SR o3l i iy (Cyprinus carpio) Jsess 555 ol 55 5,8 o 55 eslinals g
WISV G0y 50 D31 rass cnl 53 cplpls il ails o3le 5 5 B 4 Cad 5L (655T05m Ll 55 g0 03le uir )5
3308 o 1) Gopabo st 5 (in A 5% ooy oS o 1 0 SIS 150 8 a1 0r 500) (S 5y 25 o) g 4 Op s 52 e
(SUs S5y 23 I3 83 sn 3050 dsne 558 S5lag s Ay sl el (Colu FA lss 5 FA FF Skeay OT 2
6 813 GT sles 53 b &S o o SN e (6l ok (6 el (S0l SIIE S35 15 oS 5 JSIIL O i s e 050558
OT 3 Olale 5 w3 8 Jo ST 23 00 55 JSU 5 O jon gid e s c(S3abse 35y 53 b (61385 dlodey )3 s 3
5 S s oS ol 0L gl ik 4065 game sloo e b (Sl ez 0L b 20U T slaslas S| ey Obale i 5515
Aals 05 8 4 S Lajlag 1 pliS o 4 (g5 sy (LI (6 S i 5 by Slaatli p O s e Oges 8 (Sosebse
(P>/00) LIl S o 53 Sl 30 (5abss [Bay 55 O3 i st e 5l eslizwl (> /0 0) Ll Ol (g,lT (oDl
A oty 13e 0 8 kST 53 0 i g e 5 on Vv 553 b aydis 4 (5 by (< /00) 3 sm 5w S sl (SThs has Ll
Olg oo (0,5 4 550) Jgeme 558 BEiSl Olaloans 53 pl ol sl old Jgame 555 53 5t y3 Ve 33> g5 ol azin

25 eslazal g5l 5 6l By ot )

&jbj‘bjﬂﬁg}pcgw)}?fc&):‘swcw

a.irani@urmia.ac.ir : L Slsedgs *


http://dx.doi.org/10.71901/jad-2025-2-854
http://dx.doi.org/10.71901/jad-2025-2-854
http://aqudev.liau.ac.ir/article-1-854-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-854 |

Yo wSosibss 5 Syt e i,y b (Cyprinus carpio) Jsexs 558 i\l

Lis Jyens 558 e p SAS 55 8 e Ve
Hulak et al., 2008; ) Csl 63 505 dJ 5 5 FO-0+7.
L s 3l Obale slaai S 51 (gl 5 2010
«(Nakamura, 1975) Sarotheradon mossambica
s (Takahashi, 1975) Poecilia reticulate S
Oncorhynchus — mykiss oL‘SJf\. b YU
(Solar et al., 1984: Solar and Donaldson 1985)
30315 Ko o g i id o 030558 Sl 03lizal
Ll 0l (g 3lwosle Cols

(AAM) LK 3 Nagy  adles s
eSS 53 o8 e Vv e 4 O s e
Y G A) Clten i 53 59, W9 ke 4y 5 w3L1 142
oLz T b el by, Y 4 (G & Sl e Sy
Ldd 5 Olabe Ao s Ve byl aen 3 &S sls
Obale L Ous é\i Iy WL i i 5 Olabe
o3l pled Olaleazs 5 i o3ls el Jle i esle
eS ke Vi Ks adlee s T sy
(G 3N 595V 5P Ol 93 55 09 e i St
ooliiuls)go Jseme 555 Gl 5 jsy FroDe w
L3 8 W5 5 de,s0) 5A0 a5 23S 1
wdl Sl ,ux sba 5 (Gomelsky ef al., 1994)
3OS o855 GYTUF Ods s Jsmme 558 3
Bye and ) dia sk S8 Slapll L
.(Lincoln, 1986; Geffen and Evans, 2000

adlas s ull » (V44F) 01, 1Kes 5 Gomelsky
Ll 555 Jsans 555 Comiz X Opors8 6
OLale 035 ¢y (Sl 457 ol 0315 slgiiny (ke
odlitel )50 (A0 foh Dl Olsew
4 Gy sl S s b 51,818

.

oo

e gy 4 g el pl Obale W5
L (Jgal el Jo o0 50y 98 Sl oslazal b (g 5luosle)
el XX e sl A5 5 (G5l ) ks b
S Sale 5o 353 plal (Jpens slaosla b LT
(ks b gy (Cyprinus carpio) Jsexe 555
S 4 B s ol 03 1)t Sl
Lo OLdl O3 e @ Sl 13 65T Slale Ssa)5m
o3le ¢ gy I e ddld 5 5 ples omen 5 S
.(Basavaraju et al., 2008) 5 3% .

Sl Slsapr dhwst Conir b
W5 5 Coir IS Glp ml sy S Ulsee
3550 Obale G S 51 ol 53 i ST Olale
Megbowon and Mojekwu, ) "J:fu" ol eslanal
b oS 5 ot U by 2l ool 52 25 (2014
35 9 V.:E:M Cosdbss Do Nty (g ldE o,
504 RS L AF oo (oS 3l
Pandian and ) ol o3 O 2w b5 (giluslsT
OWl gwiz pled juws 5 o5 B4 .(Sheela, 1995
popsn Ol phad 552 b iz pI) JulST (ko
02 ey opl bilege (Bl b sy (1
Col odd osls Ol Olabe 1 ol ba S
.(Devlin and Nagahama, 2002)

Obale (Sl slp 4y J874 055,4T 0 5
S a8 Y0 53 S eng O st e — WT VY
3158 51 6ok 53 5 Sl ol (g5l 5 ol Olale
035 fgn slems Obsle (5lu i gl 059, 0T 5 2
«t>,» .(Hunter and Donaldson, 1983) ..l
Ol et (blosy 5T Cunsas hnd puls Oliioes oom
e & O g e — WTV Sl eslizal (Jbe


http://dx.doi.org/10.71901/jad-2025-2-854
http://aqudev.liau.ac.ir/article-1-854-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-854 |

\Fe¥ Q\:«.{U c(ajb a)l.‘..fn ‘v-“").}’. Ju cd)}};‘_;}ﬁw}: 44”].&4

sl 055 b sl wom ()8l 0)55 51 ey
ST o b s a3 Y e 05a YV e 54 550
MATJBJJQ}MJA)QQA;YOVS‘J:\{}H\"
3] di.i,a 03 Ak gilwe 3 Hlad a6l )|J§5
ol onds a2ds 5> 2 O/F-7/¥ ;.)T > O ks ol
STUBLIST SIAARNRCSN VI VRN WY VISRU- g GV S P
ays ol Sl pl (boLds szl.s& O3 Bes
w) 318 Sl amys VANFSYYY aals s Ol
(el S e gl H3 4 4 pas s gl
S PH pslae (o :‘qu.:}l.w a3 V7 s9d> Les
aals 53 Jsloee o}:ﬂfl polae 9 VIFA-A/+ 7 asls
B 03 0,8 (ke BIN-YV/OY
(Frome 55 Obale o 3 G5l Wl
5 S pes Sose A O e sl fe
‘;&5‘)}5 ohey > S esla Sosdb s
ST Gloles 4 e 5 L 5lisy 50 05 i s Jima
ssba ol ST g9y 2 s als S9) V0 Gl
33 0aeSis i da () Jsdar) dd (g el 25155
oo J=ls s el V0 Do GBI (gbes
2 Olabe am (ysabe gy 3 oAb I
fjfgsl'.‘." Vs e 03 hosp 056 s
5 slag 8 8513 20 55 Op e gl Jire O 3m 550
oki ol w28 (latagn s elel L)
.(Asad et al., 2021; Komen et al., 1989) &l
on o chaleT bl oy OLE G 3wy
VT3 ol ST b 2 095 OLL b Olale

Ll w i 4l p oS s Sl

Y#

O N VI B 37 SR
(Gomelsky et al., 1994)
2 Hosn Ol p Sage 51 (S (Jsens osS
Kalantari et al., ) LT o Clu= & Ws 5 Ol
45 .(2020; Bakhshzad Mahmodi et al., 2021
@l O ole el aleans 5 o3 A5 T
Db calibes Qlidses vy ssTwsa ilu
3@V Ao LE & g sba Sl 03y e
Gl Cowir by Loy e i)l Olale
oSKen 03,058 1 Gk 53 SKos Db ) il
el (sl ol B 5 ¢S S o3Il b Olaleany o
s B O W s s 0> Sl
055 Gl (Ol Gl e ) O
Sosbs 5 Shs nes Cbis b (S
354) GV o5 5 G 53 09 i 5l St O 50558

STLPTR

b 235 9 Mg
b3l Sslos g adgy Lul s
S 9> Sl @ é}w )J’%{ aale 4w OL;-“L‘ Ao

oo SG 4 V55 (Saody 4SSl Lo g sde Ve
Agd Olbale (65La3l S 50 51 05T pgu 55 5 T
o6 RT 5 kel olSinys 4 Cidly Wb
G &y Obaboasn s Jime 4yl ol
3p On 533 555 03 Sda & 6,8 Sl 053 05,5

S KN


http://dx.doi.org/10.71901/jad-2025-2-854
http://aqudev.liau.ac.ir/article-1-854-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-854 |

Yv wSosibss 5 Syt e i,y b (Cyprinus carpio) Jsexs 558 i\l

Ssere 58S S5l 6l odboslanal Jgeyen sbayles ) Jgu

Table 1: Hormone treatments used for masculinization of common carp

Treatment Methyl testosterone (MT) level Duration
Treatment 1 50 mg MT / kg food 6 weeks
Treatment 2 50 mg MT / kg food 8 weeks
Treatment 3 100 mg MT / kg food 6 weeks
Treatment 4 100 mg MT / kg food 8 weeks
Treatment 5 1 mg MT /1 water 24 hours
Treatment 6 1 mg MT /1 water 48 hours

Treatment 7

1 mg MT /1 water

twice 48 hours

Control without hormone treatment -
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Table 2: Values of final weight, weight gain, specific growth rate (SGR), and feed conversion ratio (FCR) in

common carp

YA

Treatment final weight (g) weight gain (g) SGR (%/day) FCR

Treatment 1 46.51+0.86 37.58+1.34 1.38+0.06 1.53+0.05
Treatment 2 46.89+1.01 37.96+0.75 1.384+0.01 1.53£0.04
Treatment 3 48.44+3.20 39.44+3.31 1.4040.07 1.48+0.12
Treatment 4 49.574+2.55 40.44+2.70 1.41£0.06 1.4440.09
Treatment 5 49.2242.79 39.96+2.35 1.3940.02 1.45£0.09
Treatment 6 49.32+0.92 40.12+0.91 1.40+0.04 1.43+0.03
Treatment 7 49.26+2.31 40.06£1.96 1.40+0.03 1.45+0.07
Control 48.06+0.75 39.12+0.61 1.40+0.03 1.47+0.02
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Figuer 1: Percentage of the male, female and intersex of common carp in the different treatments.

*The different superscript letters indicate significant different amongst the treatments.

The values are mean+SE.

d

1


http://dx.doi.org/10.71901/jad-2025-2-854
http://aqudev.liau.ac.ir/article-1-854-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-854 |

Y4 wSosibss 5 Syt e i,y b (Cyprinus carpio) Jsexs 558 i\l

u’_ihbwszéw)xf(%W)a:b;(@b@)ﬁﬁéhr‘.\ﬂ%@;l*Jgil

Figure 2: gonad of female (left) and male (right) common carp in the age of seven months.
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Figure 3: gonad histology of female (left) and male (right) common carp using Aceto-Carmine squash method in
the age of seven months.
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