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1- Sexual dimorphism
2- Sequential hermaphroditism
3- Eco-evo-devo
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8- 11-ketotestosteroe
9- 17B-estradiol (E2)
10- Androstenedione
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5- Cytochrome c-oxidase
6- Broadcast spawners
7- Benthic spawners
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11- Bi-directional hermaphrodites
12- Sea anemone
13- Clutch


http://dx.doi.org/10.22034.11.1.39
http://ornamentalaquatics.ir/article-1-350-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

[ DOI: 10.22034.11.1.39]

cer 393 9 S (5 39UBCu ) 39 (53990

Sl

by LGS b (S jon

LLs,l o auslg o AMPhIprion s 5l as5 Yo ples
Jola 2bys Glaglis 5l bl e edlgls VL S0y
Stichodactilidae 4 Thalassianthidae .Actinidae
Jlite Ly, (Roux et al., 2019) ssl arsls s jon
ad,5 1,8 asdllas 590 @20355 08 Al 5l Ghgile cnl G
g e €8S S 53 (e alal, U lyis 4 g Sl
6‘)‘.’ |) ‘_g..\m O‘}.o cdasloes » 05315 g;.’.l'.’.)é (_ngd.’LO.w |).s)
sy oodle 5 b aleSals 5 00,5 wol 3 b aleSals
s ol slr oS s Oha wosbm sl
o2l ol sl @lals Cawjenyg,s ZooXxanthellae
& ks 4> 5 (Holbrook and Schmitt, 2005) o5’
sl o balimlis cwglie b wlos,s oW o
Jo Jlow ol Ll wass Sy s |y obosbb@lis i
YeooaS cl onl Yham! LYo 51 (S el onilo L ouis
cdadlre gly plive SlopansilSo 5 Logy) oale salis 458
5 iS5 Sldllas i 4o (Roux et al,, 2019) ais o
Pl Jae 555 Slpie @ b alacSals ()5 (2592
] 0342 g 30 g;.’.l'.’.)‘) ‘_gLQkyLD.w )‘ oolazwl

Rale 3T uliio 4 i3 2
aS Gl (60,8 pads lgie 4 (VAY+) Lee Chin Eng
pae Jodo 4ol s liST o aleSEls IS5 4 g
oS Hloy o I e g ¥ Slie bl sl csls
o] 89 5 05 awli | bag ¥ Sl (e La VY olal )
Khiabani ) o,5 s 4,56 5, (o ol 45 550 w0 (59,8
S5 ojlail (a8ly ,o (and Esmaeeili Ferydoni, 2017
@ olboleosilgs (slag)¥ alls drwg Coxdy g lapsu
&5 9 @ 5l om 59y 00 B) 69)Y (SVsb sleoyed o
Slr 1y mlye aoye Vol a8 Ysess) cliy ol
Sy 3l S (oo olml plaleosidiss (5 )5 wg )o Coidge
ol 50 Ggare Slags Bl w5 pas g odme JlSS pas Koo
e |y 0,mluiS glié ) oolial el w50 oyl (gl
ongt ole Oldllae 0l S 4 g b ool
sanl yo 1y slale cpl oY i Fy g sladss Plaw
g,¥ (o9 SeiSSsm boaniz 1 cadls sl olgs oo

5 Sl sboyes 5l b sleas > o luls ey
9k aS Wiled S anya LelSS W) lore ) 2l
WS (oo S (ad g 608 Sl L cmie B
5 S, slao,go opl (Gaston and Bennie, 2014)
s, 5 ey slcels obal 4 e b,
ST slnly Gigdnsd o )ls, a5 coul ond (559,L
3 Dl O3S o0 0l g Soolan (o) (59, Slogzge
ot oy, ley b el (b olidg, by Do
Gaston et ) sls oo bls,l ol 5l oolaul 5 (culd,
s,y xS 5e 5 elpsl Jol Lo@l, 2017
O g 5l e g B A o 1) b e egian
5 ol los 5 5le rm Billad pus 4y pomie a5 ooly s
Sllgs 51 Golwn &S Canl o @9»5 Glam Lyl s
(Longcore and Rich, 2004) sciwa g9, o b 95T
2 65 Sl g estan layg Al min Sy ol
Ve n ¥l e ladlas ol slobe Jreadss &5
2l o Wil .ed 5 o e0 Al ocellaris aleSals o
05 Al s el gl B85 I8 eled e o oS
ooliiul b olidy, celw VY 5 S0 b celu V\Y) coae
2 Sl e ((pelS az 0 000+ aaw LED (&Y
Ol ggoge ol Lol wolai 7l coddge b (g5 050 Slads
A. Gmu&ﬂa sl o)l @lmfrg.m » Lgf.io...o
oy ol agSil  coras o ,ea> 4o a5 OCellaris
o 5,8 sl dses jo 9wl gz o5 5l (Solua
as ol las (5,50 adlas (Fobert et al., 2019) o
S plebmlad pole asbw 5 (L slaly
il S, s g axien panelgle dndl eoisS uSaie
Cal 00 p.,JaAA Sy Gi)) w|)-5 J)Q Lg‘)" ‘5:5>4.»
Ol alS o Ll ezl as; olBl b s o oS
a9 SBik koo als (UV) il s e Sk
Mg babambis o o 5l ob cwlms |
L 009 arkae 5 I loailis g 00,8 Jrawi |) (6,5 0 5
9 )l T solaul A oS ‘_g)L.\f)’.n) LQJ QLHO BN
Obple @il jo alS glacl Ly, jo s> Wlg o0 (Lorae

(Mitchell et al., 2023) sl oo cyuns

i


http://dx.doi.org/10.22034.11.1.39
http://ornamentalaquatics.ir/article-1-350-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

[ DOI: 10.22034.11.1.39]

1Fe¥ Jb /) o bois /pdo 3k Jlw

o) bl

Ostrowski and ) wlesgs o ;L5 (5955wl g oo azs
(Laidley, 2001

g0 (5059 38 s

Chan Sbptes Lk o liixe lp 4SS Gl
u...Q..S L| u] aQ ‘5...:)......40 ‘UL&LA&LG.MJ o)aj Lébliw.ul.o)—l
2 Sl 5 Sl UiSel ST oS o] 5l el o
o glp a5 Ly ol Al b lie 4 (gt b g Jolo (S5
AT g wilys e el Gl 0590 Sb (LDygn e
EVWRI RS Crpiagw Joe 3 eolaznl b oo u>_>|).L= LY
O Jguz) wlasdly axegs (Ll (s

Cafiedo-Orihuela et ) aas o oylii 1) o9 Kiplo,o
b o ol pleb 85 (IS b 4 @l 2023
Esby a4 Garmy (Gille Ol o)l e Al g0 oLl
Jelo a8 Cewg )Y hyon «lr eegd 5 (nilse iz
onle (slog,Y a5 sl 5l 350 05) (5l SzsS ol
JJLQJGA Oum 9 wl.m} 0SS ‘) LSB)Y ‘;.b) Q‘)jo
$ly 2ol o> (Ostrowski and Laidley, 2001)
Sl @ole @by gy obele Ghen 9 5SS
5 oy, by (Moorhead and Zeng, 2010)
5% 055 sl adg sl s nesl o Il &5 placs,lb
S ol ) bl sl ciloads ools anwgy oLl

P bl Oldllas I (S 0 b BLocSHS gy Ui sl 1) Jgur

&g
. az o
31 oolauw! P T P I ey Ol SN 0599
. & TP - . < . <) .
455 S Rt R T ‘(sp’;; o ©w PH &
N 3 ) - >)
by e & <l ) (L/D)
(81,8 sl
Ly
A oo » Dhaneesh et al.
. als Lf-- 2 Yo Yv YY/VY A ’
akallopisos : R e wan / 2012a
Lo 10
ol
A. clarkii aly Lva- Ay o - s . ) ) Ghozsglelt al.,
9
A_AJ k_)“
A. clarkii al Lvo- K T - Ys . R ) Ghozsglezt al.,
P
.. . Olivotto et al.
Ly-- - ) ; . B ,
A. clarkii goes Y Frowe Y YA VeNE A-YIA 2008
A. . ) ) ) ) ) YA ) ) Olivotto et al.,
melanopus = 2008
TR P B _v. Green and
A. nigripes g Lo-- Ay o Yy - A-YIA McCormick,
Lysoad 558 VY 2001
BI'Re
“oe " k—)" S -Yf i
A. nigripes al ! s A ’ Y§ VWWAY  A-Y/A Aniletal., 2012
L L,yo oads Lo Yo
10
BI'Re
A. ocellaris o, Lo+ diw A ’ Ya-vs - A=A Kumar etal.,
Lyooas  aas  YF 2012
A
A. ocellaris al LVo:  ay A ; YY-Ya \YAY - Madhu et al.,
ool Y. 2006b

fo


http://dx.doi.org/10.22034.11.1.39
http://ornamentalaquatics.ir/article-1-350-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

[ DOI: 10.22034.11.1.39]

e 393 9 S 5 3gldCu ) 3 (53990 Suls
&g
) a0
slooliiwl o e - ol 0,99
3 o . . cles YR ;
495 Gls e e by | S Op) 40 & PH &
- 3) - >)
by e ol <l _ (L/D)
(o1, Hlw
Ly
(W= M)b
liﬁ *rj
Ve
09
s
ol
AN Kumar and
A. ocellaris JUEs Ls. e L,o L ¥ A4 V.Y A-O0/A  Balasubramanian,
Se) ole o 2009
(Eg-an
A. ocellaris JUEs LY. - - - - Y YA VWY A-O/A Rouxetal., 2021
g ol B'RE)
Veooo ol » Dhaneesh et al.
al, : YY YAGYE  VYNY - *
A. percula . . Ly . in / 2012b
Lo AR
A GY-
Ve o vy Kumar and_
A. sebae aly e AT YA \YAY  V-Y/A  Balasubramanian,
L ceas ve 2009
092
L.‘.)‘)
Yoo -YY Ignatius et al
ol _ - - FY-YA - - o
A. sebae 2 L s 2001
P. Madhu et al.
. Lo-- : - - - Ya-vy - - '
biaculeatus o 2006a

S alo el et byo xmb ol 5l eslinul & )50
2 5oy s (652518 CoaBae ol a8 Sl o Wb
cnliie) Larzme O (glos 5 (gmmsl jild e ZoaS Lo
S el i 05l go ooliiul )Y hygn g (s (5510055
L Sl b s 4 of cuaS o Pl 48 o
HFge 3y P Gl pleew 0 (S sl Jae
Coje 8,5 by g S92 Slaolig, «)9a8 da Sl 0929
@oﬂpqéjgﬁwlwljbwp)lfwl
6Lmra‘)l4 Ld.........: (_QLDW 0)5.0 )\) ASG]l})b b)‘..b' u]
s S8 B aigd aly plate j5b 4 b Of coiS

sl co wyle 13 Lo (Soop ye a5 ikl gl
o5 Lol eelin (a5l a8 sl ails 1) Cas i ol
ooliza] w0l 08 SalS 5 aten e gl o i
Lo ol e b aliyles] cole alols 2al5al b oS
e S5 1) (arae Ol b Yaene pliie
(Roux et al., 2020) oS o JLio i is >
o CateS i O go 0 Hheleglis calize claaisS
i S5l ((Egtan b (b)) Lo Ol gg5 4 Cons
5 Llre shls BIS woad (b (o895 laplus soles
9 5ll ol b (els doas o Hla 5l ogay ale colee
3O Aed Coadge 4 dlusly a5 o0g ol SISl

\2


http://dx.doi.org/10.22034.11.1.39
http://ornamentalaquatics.ir/article-1-350-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

[ DOI: 10.22034.11.1.39]

1Fe¥ Jb /) o bois /pdo 3k Jlw

o) bl

'y 5 (Roux et al., 2021) oL Y¥ b wlss o OCellaris
Anil) sas #, p50 ole 1o (AL NIGripes) s alle ale 3l
o 03l e b Ylaxsl ley o3k ol (et al., 2012
G5l 5 Wz Lo b )5l @l p3Y ole gk
Od i |y 5 Wge a5 09 oo drogi ling Bl g ,050
O & wiiad JUU oz Sl 5l a8 5SS slaaz
odle o LS Wi glcas U o,S aslsl cole Wge
SlolA Al aer 5058 5l Qliebl sl il 23 cnl 5
s gl 09 Coley gosaie bulpd Wl weisS
dlis ,o a5 ail r:lﬂ wlad o Wb Jlowsl cdl> 0 o9
oz (pgd .Cawl ouds oy (Y+Y)) K 4 ROUX

B3 o il ool 5 L Ryl lge slecix o8
p2ld s bl 5l 6Ty ln o il eslinal b allas
slased il 5l Gayen o3 ST el e LT O
gy oy b Sle sub Dlio b gl gl olSal o>
e 5l laabe o olSin 355 6 Sslr (e 52 o
S| )“ef ‘A));(;o ] éj} o)ld.)‘ )_,5|J.> ® 9 JJ}N‘SQ V)
W8S 0 &5 S n sl AP 5l S e
51 oolaiwl il e solw Vo 5l eSS Lol o5ladl 3T Lol g
(Roux et al., 2021) 545 0 dog S p> b 35
Cou Alel oo dilwd (598 [Co ¥ge aSepl 4y axgi L
azgi ol Ll iph iS5 e Lyl Sl pry cinh
Gl sl 15 iS5 sl e dasl o oy 3 JTonyl sl
O e bl 55 5 (b Jteady Juad p sidaie 45
SV Jgao j0 aodls jsb a4 ole OYlie o oyiiie
o YY) o)Kea g ROUX 5,158 b cawl ool
Lis Jlo Jsb oles 3 550,05 51yt b3 o5 ol
Ol i Gl wsdor Jeads Cudidge 5 a8
Sde 4y a0 50 b S i35 slod 95 o0 drogi Gl
(oiyey gles 4 canF il 5l L8 U oal telS aes ws
sode DYlie 950 anil alilo 1) 09> SL3L Sl palge
e (Joipl b o) eolanul lelegplis adg oly

iy wlise 15 08 blast ol 1S (5,5 5 eolind
v

I oz @ Db 4y Jols el onl 0 e O
G ) odd (6, lale olows b avslie )0 (ot
Ogelyiled 5508 5 @8 Ol a4z )0 9 40K £y o3y
Sae s (K () 9 (Sl Gamml 2l8) s
5o bolews b bal s aasd S el ol Ol o
e san ol Cllaxde el pige (6,4 pivo
s el OF Glos Lass (9 s S >y
(IS 4 S e dgume ) leady el
oy Ol Bl Jsb yo a0 plaleglals
Madhu and Madhu, ) acS o 55055 ' 08 45 ,>
JruS slaylse o Ll «2007; Dhaneesh et al., 2012b
sy Jl Jlo Jobo plat 3 Wi Jandss wud
S olBinlejl Wl s S o (Thresher, 1984)
b los 4 logiiinns a5 6,5 e (LY 4 ol
SUleg o s il aaly Lad &g 4 bys O
Slnl iz ab)y ey )0 (SUie g Gy 5 50

(Dhaneesh et al., 2012a) s 5 salys

R ge CublogSS g (g 5lwalge
s olale glaellag bl lsige 1) Wlge slacir
5 5 Sop P eeleazy S Bl L) S gl
2y gy Can 3l L (i jomme b b (3 SzsS
b a4 o ol 05 o)l ‘eli;.:o Wb aS Gl sl
Ve andai B oye0 Pl (b S |8 axgi 0550 (Bj9p
30 (Pl cdls Coxdg 4 axgi b i L) o), VO
Jlassl 5l 6 Sela slp Canbioe oS cnl anda B 5l
) wllaz atn pegw S o (Sogll b S e
NP ol g el Jlae 5oz b ()& Jis 35
ole pley (Sladss Sl Glulis )5 51 g by 0l
OB w399 5l B3 ) (bl b et O ples)
DS oo olpiing o5l ()55 AT o Bl (gl adal )
Solowm oMo j9 sl Wb by ale ik B o)g0 Jsb o
Ded el b odd (g Hloyd 0,90 Uil Ll cow
Oyl @i Splaer Canb 5l el &S e
M‘un dLﬂu‘ 6)».?“0} )‘ o ole Y-¢ yw LEJ")T"?”
A plSals i Sds aleglis 0 sp,e5S sl

1- Lunar cycle


http://dx.doi.org/10.22034.11.1.39
http://ornamentalaquatics.ir/article-1-350-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

[ DOI: 10.22034.11.1.39]

cer 393 9 S (5 39UBCu ) 39 (53990

Sl

SIS o s
I okaleglad w25 Gln 2byd BBS sszy 4z S
oxiliS o iiie slaghy; (soled o Ly Ll Lol s
SIS 5 b Wi e by gl@lis Gl alas
sy el 1) banje 5 oS Juged ) Glosn el
L (Roux et al., 2021) aiws,lone slaginaw ;8 ofgds
(o (gomas bk g 4 cetes & Gl
b e e @S Ly wsls pdyo bl
s ol (50,5 5 oy 65 Slaiie 4 & s
Olalemid (By9n ;0 &5 Sl polie 5l Koo (o)l
S sl e fim i 0gd a5 Sl s Wl
S Y e Slsie 4 Olgiae |, dlss 5l ilisee glail
0d) GoSin (Jiw L Sl gl il alex
15 0,5 oolitul wsye Sl Slalsd |y Jiw glaglals
) e palge (5 05050 6l canlin Jome (ladd & )90
2 oS8 el gl a8 WIS (o0 G35 o)l s,
O Ll JUml g lag )Y (28,5 (sl o5 WS e s
SLETp3) Wsd b ) Gislas Cws Jexie (s
ol g 55 (aBl e 3] o 4 Ades lale ol
WS 3)ly el g Y a4 Wl oo 1 e Jlonsl w3
pls 4 Jo! fuoren 09l sl F5 jielS 4 e
35 gl yild e 50 w0aid (g 5laem slag,Y oLl

95¥ (392 Jgoxe Lo
4 o (Folile (350 )0 dduor GlaleBlad )Y (b9
Ol b by o layielly Lol sl o plil (pally
3 s sk a4 0¥ Gysn i 2l 09,8 n ik
e | 008 o0 Dpye sl e ol eslinl 5k
09 S 5o s Wl 0 59, ol Al ye p0 O Sl
e > 055 ol liasd Slasis i 51 Gk
9 31 (K (hy9n e Sln 9290 Ldd & B9
3 O KB adly psie il VeV e anels o Wil s
il Jebais b mpe bgye al b oS 05 Wl

Li> (olp ajois oloSs oK ite 3l lag)Y
Sboomb gohe 5o Wb by ¥ CudS 5 ailge Sl
(NH) poiigel slrs sl yiSla jslane cnl sl aiiley
2 pS ke & (NO3) wlys g +/Y (NO2) oy o+ /0

(Callan, 2007) ceul ouis el 2d

LRSS

5 SodeS 585 S0 cfeads Ll pleebl sl
Loy el 19,55 5 (plwas ol 5l (Bras e CeS
Cz gl Gl g Glid ol o cwl asie
Sl SRl el bapnaling 5 anel slasl w92
Callan, ) o5 oo bg,¥ o)y g i ke 00i) g (plse
slpin goaxe WY (2007, Khiabani et al., 2019
aSk 045 solatl solel (5,6 slalic j Lsas a5 auS
Bao gyl alax 5l S sbalie glgil I eaie oS5
5 ACELES (slagSon o) (ol 5 <5 o (ol ¢l
oolae (Wittenrich, 2007) 54 eolatul oui) Ll
Dgbige plml (G 9> 50 Gy 0 L VY }!w
5 69,k Cudige Cauilys (Y41YA) l,Ken 9 Dhaneesh
L1, A percula) i,b aleSals sods slapss sloss
Acetes ous; slaglo sl s 5gdae Slge I eolanul
59 b (o35 Yo FEVPIF) oo cuioS 5 (a5 YVFEYY/Y)
A olidl (o0 VY ed) o) Sas gldd s 4 ol
256 g,Y sl Losios ol Soe 138 CarnS ool pogdle
5l sl 9 Al sEbae aleSals jo 4S5 5bylen 5,105
odd osalin (5,555 sl (ale alemis (Jao pleole
Varghese et al., 2009; Khiabani, 2019; ) <.
4a% Wge slacas 28ly ,o (Khiabani et al., 2020b
b oanslie 0 «FYLVERIV) Lo Gleel slosos b ond
Tasesul  cbsS (B UIYEYY) TAL oo S
CungS g (OFIVEVVY) OS o cale calsgS (07 £O/Y)
ab i 65Yb sl Faoa (FEAYEOY) FRLL Gas
(Y Jga=) (Varghese et al., 2009)

2- Deep-sea prawns
3- Mature mussel meat
4- Squid meat
5- Sepiidae (cuttlefish)
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Abstract

Anemones are beautiful and unique fish from the Ovalentaria order, the Pomacentridae family, and
the Pomacentrinae subfamily, which are distributed with 30 different species in the waters of the
tropical and subtropical regions of the world. Anemones have quickly become one of the most
popular ornamental fish due to many biological characteristics, including small size, tendency to
small territories, sexual dimorphism, sequential hermaphroditism, high reproductive frequency,
visual appeal, ease of spawning and adaptation to the captive environment. They became marine,
which is very valuable for ecological, scientific, and commercial purposes. They were the first fish
in coral areas that were successfully reproduced in captivity, although their commercial breeding
has always been accompanied by challenges, and success in this regard depends on compliance with
the technical rules of production, especially increasing the survival rate of newborns. The
development of appropriate breeding and breeding methods at the scale of laboratory research is of
great value to scientists interested in using anemones as a model organism. Therefore, in this article,
the biotechnological rules of the production of these fish, including broodstock breeding system,
breeding and maintenance of broodstock, diet, spawning bed, common larval rearing systems,
breeding method without broodstock care, and other relevant practical points were discussed based
on the latest scientific findings.

Keywords: Anemonefish, Clown fish, Broodstock maintenance, Larval rearing systems, Marine
aquariums, Laboratory research.
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