[ Downloaded from ornamental aquatics.ir on 2026-01-29 |

[ DOR: 20.1001.1.24234575.1401.9.2.6.9 ]

1P S /Y 0 )b /e JWw DOR: 20.1001.1.24234575.1401.9.2.6.9 o) b RT

(e gy— ook dlio

(Poecilia reticulata) 395 Db 3 Comid i B g
Sl g sane Ml gad 559,98 0 U

*sudagar_m@gau.ac.ir

Ol OB S GBS gands pulie 5 (6555LaS 4 gle ol&ils -

VEe e ol il &b VEee gozdl o &b

oW
A 3 s 855 ol asli e CLIOIs a8 el slas) 5 S Poecilia reticulate e ol b o ol
S S 5 5l WS e s lanb 5T 5003 sb s Vseme OT (538 iz 7 ol Ol Tl 3 5 Olals
oS gl T 58 gl Sl gaat ol 38 r K8 (A58 51 g 4320 18 5 50m) Sl 0553 dsb 3 i 30 Dlis
Olale 5l ames O Asb o e b IS8 i 5 28y 5 o3 4l Sl 0 KOy g o3lsl ¢ JSK8 2 ol 55,8 a oslisl S
Lot slen b amylin o o3Vl o e Sl el B 1 el ity Colle 5 Ky Sl st bbb S
ANl bl Ll 5 erntsss K, Siles g F Sl so 5 e Vsene 0T Sl o S gl
gy s O & x5 Sl ol (e Blaal 5 (I gl Jlsl oy T (labtr ol ole x4 S
3 S i e (A ol Sl el iy e gl WO Ol S5 0Ly iz 93 8 gl 5 458 ) e

RS C,».:o.&s\ Jjb- 6«:—[.@.7 4..;.9 9 J.:}A ‘L}éé cwjdbjl tsl"bg}“’jJ J‘ ozl L: osla

a5 i e 1S Al Il Slols

Y4


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.2.6.9
https://ornamentalaquatics.ir/article-1-305-en.html

[ Downloaded from ornamental aquatics.ir on 2026-01-29 |

[ DOR: 20.1001.1.24234575.1401.9.2.6.9 ]

cer (Pl 30 Cumi> i S g y O 9 53939
w‘)ﬁ‘ LgL"”"|) )») WL».A 6Lb)lso‘) dj‘)l el odﬁ.w) )5.“5 “m

5 Mk dnwg o gape B Wliee 905k 5 WS
(S5 g (lerjg)) widl adls bl o (pl S e dawgs
\va¥

Jled 9 M35 55 by s Gaeke 2l b (95 (2Le
G VA Jlo 5o b Gdsl sl ole Gl il (o0 b
ol s it ol Lis Ll L5 a Ll J1 5 Jitse Ly
et iz 53 Npsogsi) Sl ST o9z 5 (055
Sols a4 (my5 a5 ol jo g ol oo Sgpine
oy Q] 3 S glp sole a5 Sl 0330,5 bowS
celin 5 S g polie ale S (995 Al S (o
e plale ol 5o 2l b e (S slae)lsST sl
oole u.aaLo G Cad 3855 loslasl slyls u_a:Lo PR
il aztls Jsb e b £ b wlgi o ool oale bl oo
FI0 5 Giw 4 5 ol olail oS il Giee 5o onl g
odlllgd (2o Glale 1o () £55 o0 Sele
(Blo (nl sl JBal 5 () g95 4 4z g 5 wdloe oL
3550 Yl 5 00,5 calin (S35 sla)lS ploxil 6l I, ]
g o) cwl ad s 18 Sy pele laieiils axgs
0¥ S

Gk el QL) Hbge el 2 1) (055 Glals
IS el o5 ol Sspgba wiS .
s JSb Jdo 4 a5 wilioe (055 el gl ioge
Cwl 00,5 lag 1) 05 ol llad b sy S0 K,

P 2o s ¥ 3
S g a5 g 009 polie e lapgleST 0 68 ale
Glp elie Ao b ale opl ol Lol b Ll
lilgs ojlgen L S oo ol pslsST sloaale Lo

i oz Al sl glad 5l golaws ((Luls sL) Gonopodium '

05 (50 (p3209155) (55 Lidr pde 4y s 5

=y JB Ay g o, w3 sl 8 Gysnesi]
sl 3l ot ol AVl 0l # 5 aS g sk cl ails
5SS iy obele (FAO, 2014) ol ooy mlio
28 Sl Sysn6n] oo mre glagi il et qilio
1997 n Mellire slaw s JLiel 5 ol plo b avslie
sbcdld aox 5l Gz GloyeiS I (gl 5o 9 wllioe
S ol gy olele ady osdics Cgure mie
Sl arng o j0 Gloyeas slp Shole gl

Cubls g 5 5lae aS s 5bas (Sampaio et al., 2015)
e Se Ol 4 diged lp Geeld 0 Lol plele
Sl il axel> pl jo Gels oS i3 gl ol
1 o==es (Baquero, 1999; Bureau et al., 2006)
Coamb 4 leaddle azgi 5550 bpo 5l o sla sl
Shas gl Gl obpl eSSl Suij 1) sl ooy
W Gl S ey 3l sles (Ble 5 (e (S
(Clark and West, 2005) ¢l _zsu jial,!

gl Sl eoliinl Bld & gn; glale Ghygn g 535
o S omlb 6 I8 lesm Vb (5 glogm (JSls
Ollsz 5518 o )Lie 5 (5555 aclil (Sl 5 adsi (551008
argi 390 oled mellns il g el @l sl
2 S olbele ol (Bureau et al., 2006) ol o5
SsS b s Ller plele sla bl Gk« Sk
Jsb 4 AYL Y AAD-Y - ) sl Sl b (FAO) s e

aS el Jljo cpl el ails ;) wo e VF hugle
Iy Ls yo ooy obele lpole IS 5l asys b0 51 i
Wbl (sl pKin) olw! drwy b 0 slaysis
nls (0,0 V) I el caSles S ol (s 35905] g cyualid
awild g (o, A) GudSl d(as,0 A) ldl d(awe o YY)
ooz R obele eaiSoly (slaygdS e
sl ls jo 55 ol ;o (FAO, 2014) sl o wgmno
29ES 0 welps Gl g ol ledl cely coaio cnl 3
85 AYY oy b g olele s pliee Cenl ond
J5 50 axhd el VY sgas 4 AWYAY Lo o Sdgp

f.


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.2.6.9
https://ornamentalaquatics.ir/article-1-305-en.html

[ Downloaded from ornamental aquatics.ir on 2026-01-29 |

[ DOR: 20.1001.1.24234575.1401.9.2.6.9 ]

1F o) JU /Y o o /e JWw

o) bl

o o3l bl 32 (965 (Blo S pausld Y S

N Ky bl 2 (295 (Blo Lo sl
el Sy 4 azg w088 el oz At sl
P oz g il meer Sl o slagsl g (235,
O el S g 039 oobs iz 5l S, Sl G
55 odledy 355 oailigy 39, slasSl 5 (g5l b il
(ol oyl el oly g waST (lls po 5 Gy 5 i
ol 2 @by 5l Bae adbioe she g ol G Rk
a5 Gl g pSiin jslate 4 ool iz Lz (el ST,
WiS o pgaia olos 0 |y 5 i G50 gxoge ()
Ly e 5o slasl o egasa (Pilastro et al., 2002)

o a5 (e, Glass)) 05 5 3,8 (il )
3 il )05y e 9 B Slaogeyse 25U
OLBer g soudlpl) el Fae sl oole iz ol
P o gblld) ais syl wszacnl LLOYAA

A

Gy 03 ol Cenl (S Cao B 2 40 g Al rools
56 Wy oo JEl LSy 5 ol ol oS Jaie Ll
Bl Oleear Lo prenda e o)l 1) bSess L
Obey Dae o wilgiee 1y gdee adll sl
Fge) WS 355 S sS (55 (Ble ol slass (absS

OYAY e

i i
o osle gy iz bl (965 b S il
aibie b3 S by dw Julis a5 coul bl LB 530
o by, cnl 5l plaS™ jo b bli)l ;o Joadi 4 aslsl ;o a5
Sols AT [ Kan 5 L ,bLe) 00,8 o &l Sleuses
OF8 (oS

ORoslal g UKo @

(o3le iz yo planly aSd) (0 G, @

TR 9 (20 iy sladll CoaBse g S @

ojluil g JS& wlwl p1 (265 (Bl Lo (anld
o

5 Sliie Sl (055 (oo odbe g 5 iz o o IS
Ysore 5 sloasT Sisysba wibioe ;S 5l sl
osle slo 555 a5 Jbjo wijls SGL 5wl s ol
ogdleas (1 JS8) wxsbie Wi 5l 55,5 5 Soe Ygens
5 2l oslal ply 9o 5l s 4 sl ole ojlail a8
Y oshle 5 pwim sl Sew (Jle Gl (F USS) oy 0
oole iz Jsb o5 conl (> jo onl 5wl Job e Sle
3 e ey b e Bl Fogas a4 LSy e o
2 eSS (S5O glaxz ol s osle iz o o)L O s
lealy Gloy oo FSeap by dw oo Sl 05 2> L
30,5 o0 Sgpis glabamde BB ek 4 oy lopls cIl>
OYA0 ) Sos 5 ,Slsges)


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.2.6.9
https://ornamentalaquatics.ir/article-1-305-en.html

[ Downloaded from ornamental aquatics.ir on 2026-01-29 |

[ DOR: 20.1001.1.24234575.1401.9.2.6.9 ]

Ol od 9 53959

bl asls o s gl ol S slp i )08
&2 055U 5 Sl sl o kS ggdse )l a4z S
Al el oais 3155 asd plo,) b bl 5 cawe gaiw
Ssysba Swl 5 izl GelisS ool i o S
Endler, 1984; Houde, 1987; Kodric Brown, 1985; )

(Houde and Endler, 1990

.»vdbwu'xd’f@k .." ‘. ""\":f 's.\

SRl 285 (Blo Comiz G 5o Wl oo 5 oo Al
= sl Gl 5 ez Gl gsS 00 e mpe
OPeE 5 rhyy SSS, shls el S eagy iy 5 e
FolisS oole iz ;0 w0 sleall a5 Jl> ;o wiun ol
(O JS5) dtsy ood 5 iz (00 Al it g Ly 4 g e

OV e g Sols)

R e @B

00 Wb bl 3 (995 (Blo Copudar (mni 10 JSB

ol ol sl (B g, (555 slaes) bl By
ool iz slagss 5l gan Tn) Sbes e
ol il oo SIS, S Sy 6y 5 iz aiilen
el Koy ool Gz (el oo Cel (5500
o iz G sl (S 51, T o g
oz 5o olely a0 jeebs e Jlocnl b oo 5 oslitul (565
oS slp otehae IS 5 3B g, ol 4 ook
Sl asd ol 5l eolatnl e b 05 oo oolaiw] Conis
ol b Sy ol &)l cel (nl i At
5005 o0 ol Ll (2 5 4ol 0 5 iz (S,
aSd o505l ey aboBL s snmline LB o 51 L3
(O 09y w8z g 5l b Isazme g ool b pleuls
2 eSS Gl el 3 L e See sy plals asd
6T AT Lo bla) (7 USE) 5)l08 Sszg 5 55 i

OYAD oo o o oS

oM Sl -y bl g (265 (Blo Comuiar (anseld ¥ JSb

CarBgo 9 JSb oll 2 (295 (Bl Comir i

bally
¥ @95 olo o by b S8 4 @B LKL
@y Sl a5 0 fBly Sty Al oS 2dl e
Gl Soe ol sanlie LB MalS Lt S e pran
P oz &5 dged dz g aigS cnl ) Al Gl o Fasd Olen
O slaaley ol plis @t Cd azgicl> ol

Y


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.2.6.9
https://ornamentalaquatics.ir/article-1-305-en.html

[ Downloaded from ornamental aquatics.ir on 2026-01-29 |

[ DOR: 20.1001.1.24234575.1401.9.2.6.9 ]

1F o) JU /Y o o /e JWw

o) bl

o=l g P (B3 hyy Sl eslitul b lgiee
Mg slo et sln goladl Hlai 5l &S iz s
el a8 Gl esle g 5 iz Bl @ p0 4 oS
@ o> 90 5l o lp ]y Supse Slaal g ol s
AP Caesl 4y az gl oyl 5l 09 Jlesl e &0
5 obebe Ghian 5 5SS Cato jo 8 plele S
S paiils slp 3o 5 plul olagds; 4 ol
$r9r0 &5 Swl Gyl (i g5l 4 o) 51 1S (lale
olkele ol sl iy @ axgi nlply ww)oe Jhia
ssbie 4 by, onpesls Sl (S ol G 0 068
potie Onl yiw S50 lp 4z ST Al o Loz aris
W 55w 9 (S by 5 i Oldllas 4

Qbo

P AT 9 O (SIM B (ol Tp ((ooul ]
Sleogas y gywgied WY 50,50 31 ITAA
e 53 5¥ Sy 5 Qe (uliBdl iz argl
038 9 psle alxe (Poecilia reticulata) 45
XE-F2:(F g V) A (objo

or AVAD cyp (5o 3.0 sl 0§ ¢ 0lSG (553
0398 bawgi (295 (Blo 3 5 pled iz sl (S
ale 5 630588 05 g pole (g ymgiad e WY
FAV-YYA :(V)V + g

ALl YA e ol gz s ST egh S0l
VA Grw zge Shlaml oyt O pon)lsST (Lalo
w?

Gl ojlas 36 AVAF y8 ool g b 2 leie)
2l 5y5,L 5 o, » (Foenicolum vulgar) «Ljl,
(M 5,90 s axwgPoecilia reticulat) 45
YA-Y4

WA wo (Sl 9 .7 (LSS wp Slogw
5,Skee , (Vicia faba L) SBL oLS o, 3l cw,p

\al

(285 Bl oz asil 0 Cawnl P OS5 S
Sosdge ilige iz 90 2 )3 (25 Al SO 4 4z
SOgeie job 4 a5 039 (oo Ay I S Lids (2 3o all
sl e s gyl 5 i el (o8 Al | 5SS
"p510519355 " 4y a5 009 S o sleil b g Sk g
solitul oole & pyanl JUl lp o] 5 5 Ceul Bgyna
5 oligS ool iz 0 2w Al S o oS s
Bayley et al., ) (¢ JS&) owj e e S ilie
W ey ,0 "eg05 68" drwg 4 ols lis wlasss (2002
Hopper, 1965; ) 54 oo J 8 6olS slagysg,ail alewg

(Pandey, 1969

N

R
k(@{ﬂ, 't \‘\{)\ N

e all

sz 350 G4 lwl 3 (295 (Plo Camir (i P S

I (& s

Sl 5l plale o egata bpl 0 Camir s
9 P o e paddd Bl Seeal s Gl
3ol a5 oladisS jo Saiy wlaml Jolee jo eole
5 oslizul b O¥gane w00 b1 5,0l sla S35
plsl )10 paSs b J9ey90 zokaw (5Sojlail sla by,
Slge Brae 8y Byo Jdo 4 by, cpl 005 oo
Som 4w g ol lp Shlhswe obul (Bl
SRy Gk )l & cwl obal > 08 sl


https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.2.6.9
https://ornamentalaquatics.ir/article-1-305-en.html

[ Downloaded from ornamental aquatics.ir on 2026-01-29 |

[ DOR: 20.1001.1.24234575.1401.9.2.6.9 ]

cee (Do 30 Cumid (ot SBO I 5

Ol od 9 53959

the world, Retrieved Feb. 2014. FAO, Rome,
Italy. ISBN: 9789251082751.

Hopper, A.F., 1965. Inhibition of regeneration of
the gonopodium of the guppy by treatment
with thiouracil. Journal of Experimental
Zoology, 159(2), pp.231239.

Houde, A.E., 1987. Mate choice based upon
naturally occurring color-pattern variation in a
guppy population. Evolution, 41(1), pp.110.

Houde, A.E. and Endler, J.A., 1990. Correlated
evolution of female mating preferences and
male color patterns in the guppy Poecilia
reticulata. Science, 248(4961), pp.14051408.

Kodric-Brown, A., 1985. Female preference and
sexual selection for male coloration in the
guppy (Poecilia reticulata). Behavioral
Ecology and Sociobiology, 17(3), pp.199205.

Pandey, S., 1969. The role of pituitary and
gonadal hormones in the differentiation of
testis and secondary sex characters of the
juvenile guppy Poecilia reticulata Peters.
Biology of reproduction, 1(3), pp.272281.

Pilastro, A., Evans, J.P., Sartorelli, S. and
Bisazza, A., 2002. Male phenotype predicts
insemination success in guppies. Proceedings
of the Royal Society of London. Series B:
Biological Sciences, 269(1498), pp.13251330.

Sampaio, F.D., Carolina, A.F., Vinicius,
M.S.T., Jean, R.V. and Luis, F.F., 2015. The
precautionary principle and its approach to risk
analysis and quarantine related to the trade of
marine ornamental fishes in Brazil. Marine
Policy, 51, pp.163168.

(Poecilia ;55 (ole )0 o,¥ sli 5 heady
YA Sl cupa (Jladxs g,k daeticulata)
we £ NPYONAD b anlis

)« gigled 9@ ( Slw oz (20,55 p SToguw
» (Vicia faba L. 5L oS o)1 51 ow,, YAV
P Bl 0 @l Ol g e (S
(A byl wlis pg ale (Poecilia reticulata)
Ne-\g

e 05l ol lasl pe s T AYAY oy oyl YL

Baquero, J., 1999. The trade of ornamental fish
from the Philippines. Reefs. org, 21p.

Bayley, M., Junge, M. and Baatrup, E., 2002.
Exposure of juvenile guppies to three
antiandrogens causes demasculinization and a
reduced sperm count in adult males. Aquatic
toxicology, 56(4), pp.227239.

Bureau, D.P., Hua, K. and Cho, C.Y., 2006.
Effect of feeding level on growth and nutrient
deposition in rainbow trout (Oncorhynchus
mykiss Walbaum) growing from 150 to 600 g.
Aguaculture Research, 37(11), pp.10901098.

Clark, T. and West, K.D., 2005. Using
outofsample mean squared prediction errors to
test the martingale difference.

Endler, J.A., 1984. Natural and sexual selection
on color patterns in poeciliid fishes. In
Evolutionary  Ecology of  Neotropical
Freshwater Fishes (pp. 95111). Springer,

Dordrecht.
FAO, 2014. Fishery Statistics Yearbook. Catches

and Landings. The state of food insecurity hn

¥F


http://jae.hormozgan.ac.ir/article-1-615-fa.pdf
http://jae.hormozgan.ac.ir/article-1-615-fa.pdf
http://jae.hormozgan.ac.ir/article-1-615-fa.pdf
https://dor.isc.ac/dor/20.1001.1.24234575.1401.9.2.6.9
https://ornamentalaquatics.ir/article-1-305-en.html

[ Downloaded from ornamental aquatics.ir on 2026-01-29 |

[ DOR: 20.1001.1.24234575.1401.9.2.6.9 ]

Iranian of Ornamental Aquatics Vol. 9, No.2

Sex determination methods in guppy (Poecilia reticulat)

Norozi F.%; Sheikh Sh.; Sudagar M.*!

“sudagar_m@agau.ac.ir
1- Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran.

Abstract

Guppy, Poecilia reticulate, is a member of the Poecilidae family. This species is viviparous and one
of the most popular ornamental fish in the world, whose phenotype is usually determined during the
last ten days of pregnancy. However, most differentiation and development of secondary sexual
traits are formed during adolescence, i.e., about 16 weeks after birth. These secondary
characteristics that are used to identify gender include: body shape, size and color, tail and dorsal
fin shape, and anterior fin deformity. Ornamental fish that have more color characteristics and
attractiveness have a higher selling price commercially than their less attractive counterparts.
Whereas males in guppies are usually more beautiful, colorful, brighter, and have longer fins than
females. Separating them for investment purposes and management purposes is something that
needs to be considered. Because, the production cost is the same for both sexes, but the demand for
males is higher. Therefore, it is important to correctly identify males and females using inexpensive,
accurate, effective and noninvasive methods.
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