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DEVELOPMENT OF THE NEOMALE SILVBR BARB

B arbo nymus go nionolzs (BLEEKER' I 850) BY 1 1 -KETO-ANDROSTENEDIONE (KA)

Nuanmanee Pongthana
Saifon Siangwan

Pathumthani Fisheries Test and Research Center
39 Moo l, Tumbon Klongha, Amphur Klongluang, Pathumthani 12120

ABSTRACT

Experiments on development of the neomale silver barb Barhonymus goniorutlus
(Bleeker, 1850) by 11-keto-androstenedione (KA) and lTcr-methyltestosterone (MT) were
conducted at the Pitsanulok Inlancl lrishcries Rcsearch ald Dcvelopmcnt Ccnter, Pitsanulok
province during March 2000 to June 2002, and the Aquatic Animal Genetics Research and
Development Institute, Pathumthani province during May 2003 to September 2004. Fourteen
days old gynogenetic silver barb fingerlings produced followed the methods of Pongthana e/
al. (1995, 1999) were sex reversed by oral administration of KA at dosages of 10, 20,30
mg/kg feed for a period of 35 days, and by oral administration of MT at a dosage of 25 mg/kg
feed for a period of 28 days. The experimental fish from all treatments were reared in 4-m3
hapas for a period of 131 days. Survival rate and male sex ratio from all treatments were
observed and statistically analyzed.

Results from this study indicated that the most effective method to develop
neomale silver'barb at an average of 47.46+2.28yo,33.33+7.g7oZ in survival rate, and a
production cost of 33.31 Bahts per fish is the oral administration of KA to 14 days old
gynogenetic silver barb fingerlings at a dosage of 10 mg/kg feed for a period of 35 days.

Key words: Silver barb, Barbonymus gonionotus (Bleeker, 1850), neomale, XX-male
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6ruru : lu1av 4s0 6": l#qnilnrfiuorur:rur:s6'ulrj:6u :ox rl?rl* 30% 110.:1irnrTn6'r :yuyr?ar

,,
:s iu &ruanilnrh]rfru{siolun:v#rturer 4 anrrflririla: dru'ru 3 n:y#{ hi'onrjnrfiuorflrsiirri0qqq

I

:rJ :ad'u}J: 6u zsw rliru riu :-s% I osd rn rind'r : u uur?ar 1 3 I 5u

grn*u.lfi z na^srrlnrsrvtfiuuclrrfilonralpruldaofluu u-r srrrLiGnr:$oir pongthana e/

al. (1995,1999) 
.

rrilarrvrsilnrrryrfiuur-r':lolu6fifiarusrfiuorrJ l4 5u lutirnnraer^nru-ro l,ooo 6fl:

{ruru : htas 4s0 6'r h?anriarnuorln:flflilaoflrru Mln'n:Jr{ru{u zs fiofinfutorl1r: l,, 
I

filnnfr :euvt?ar zs 5u ornfiuh?nnilnrn^uormr:Hs:v6'u}J:6u :ox il?rurar 30% uo{drurTn6'r
,"

6n z iu flruqnrJarhJtfiursiolun:v#sruro 4 QouldriuJfl: druru : n:vfr h?qnilarfruornr:tirrTo
'--t

;rJ:r 6'u irJ: 6u zs,t rJirL rsu : -sz r osd r?r rTnsr'r i rus r-ra r I 3 I ;u

r fi : il fr fl il a r n v rfi uu r r rfi I o nL a Isr ul#ao ilrL u ra n r r rL r{rL {u t o ru^ n n n fiLr

o.n4'r: r fiianirL

rrrlarrvrnrJnrasrfiuurralolu6fifrarnarfiuorq l+ iu luti'ryrnrasrnrurn t,ooo nn:

druru : lutne 4s0 d'r l#anrlnrfiuorur:ruduaofJrLu ra nrrrrur{rL{u to fiafinfrLlortn: It,

filanfru :vust?ar ls {u &roonilar'hjr6ussiolun:sfi'{ru'rn 4 nflu'rflrirrugr: 6ru?u : n:v#r l#nn

r]arfiuornr:rirr5o:rJ:yflrlrlr6r zsx il?rLrru r-r* nuurilnrin,l'r:yuyr?nr l3t 5u 
s

{

r fi + r.r fi sr r J a r n v rfi uu r r rfi I o nL a In ul dao f I xJ u r n n r r ru r{rL {u zo fi n n^n :-r z

otr"r: t fiIanirL

trdorrflqflvrfiuurrr'hlu6fifrnrunrfiuorq t+ 5u luti'.ry{n"rdfinrurer 1,000 frn: {ruru

: lu1nv +so sh 1#qnrJarfiuor.n:r.rduaoflrLu * rr',u,{rl{u zo ru^afiniru/o-rur: t nlanfiL :yuy
I

t?ar 3s iu druqnrJar-lrJtdulsiolun:y#sturn 4 Qnurflr{trusr: flruru : n:v#r l#qnilarfru0r.n:
,,

drr*o:r]:y6'l}.1:6u zsx iliruru 3-5% tosrirmrTnd'r :su&r?or t:t 5u
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rfi s r.rfisrrJnrnstfiuurrrfiIonLnlprut#ooflilu re nrrruu1ru{u :o finnnfruI

oll.n: t frInnfu

tuilnrtvtgsrvtfiuuIir'lolu6fifiarnqrfiuorq t+ 5u luri.ruarafrnru-rer 1,000 a-n: {ruru

:lu1ov 45g fir 1#qnilarfiuo-ni-r:pldilaoflrLu * orlu,{rLdu :o fiafinfrurcrur: t fiIonfu :yuv
I

[?at 35 iu flrunnilnrlrltfiu.reiolun:y'fi's$urn 4 anurflriuLsr: 6ruru : n:vfr'l l#nnr]nrnu0t4r:{q{
I

dliorr]:sriulrj:fiu zsx ilirurfl :-sv, rorrirmrinsTr :suur?ar 131 iu
n:rtaou'irurunnilororu 180 iu fi:oorflrufllflnflsqyrnaor irn:rvddoruavrr{dn^6ros

9q{q{

@tltyudral
ofl:]n1::oFlsllulo{TFlYlnao{gn{"1 [nunl5ttila{{ouaoq5tfll:tof]9l1utuufl1 Arcsine ?tfl:'t&l.tft?'tuar

tu-l:rJ:tutsl{oununsuJEuutfiurn'rriluflneir.:rosrirrq6uJnrul#i6nr:afifi model uuu Two-way
ia ' -!

analysis of variance S.til IilttUUA{U

Y,: : F + Ti + Yj+ (T|)r+ t,, (Sokal and Rohll 1981)

d. - : i 'y,, rfludsr:rnr::orrsnullo{.firfi1 rrnqormqaosfi i
d,i!p riluflrrqCIuYt{fiun
d.Ti rfludvrfruo (effect) otnEflilaaorl (treatment) fi i
c3,Yr

Ti tflu6mGvra (effect) 01n.fi1 (replication) fi j

(TY)ii rfl u rJ fr fi ?u r dru rYu f: r m'j i.: qn vr n a o { tta y dt (treatment x replication

interaction)

dltij tilU random error

tuJEuutfiuufl?rilttansi-r{ro{rdflrrn'r::0Ftsnuu0{rreinyqnrnao{Inu?G rukey's

Studentized Range rest fi:sd'unrrrutfiofu qs riloftfiu 6 (z*, r:q)
riranrJaroru 180 iu dsrrfio:oersnu0rnvrnsnmnao{ura:?0dourilq irfl:rsd{ouamr.lqqqqq

AG u r I r S aira4 ^a6Iurlfl0.tfYFlfl?utllhlflfl0{Eflmnao{9t1{1 tnulf?tnr:Arisi model ttuU Two-way analysis of variance
ia , -!!r{u:lJrtltuo{ruq,

d
ltjo

Y.. =
U

j
tu0

F + t, + Yj+ (TY)i,+ tu (Sokal and Rohlf, 1981)

d v t 
", 

!;yij rfludnriturne{tol"firfi i ornqorvrnaolfi i

d.,ilp rilufl1tnau?]{r}ruFr

drTi tfluovrfiua (effect) otnEnilnao{ (treatment) fi i
d.9'

T, rfludvrfrvrn (effect) tlncfit (replication) fi j

(TY)ij tfl u rJ g n^i u r f,urYu #: v u'h l qnr vr n a o { tta v dr (treatment x replication

interaction)

d.
tij tilU random error
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nJiuutfitlunrrrruttnnsixtoldnrirurvrnfrtorttrinyTnmano.rlfluif;'t'ukcy's Studcntizcrl
d o 4 

", 
t dd d

Range Test llSy9lUfl?lutsolJu 95 tljo;tlrun (Zar,l974)

flanr:finuluoy?or:efrua

:-lorsrvtfiourr?luqflTerao{fi 1 d.rrfluqnn'ruqiluayqamaoo{fi z-s d{rrila{rnflilar

mvtfiuutll'ltIu6fi6alerunr:h?fiuorir:,{dilaofJrLu tTCt-Methyltestosterone (MT) uny 1l-keto-

androstenedione (KA) fi dqr : 'r : o er a r u ra 6 u y.zg*4.8g, 17.78+7.40,3333+7 .g8,25.23+6.73 rr a s

24.70+u.oo u]oftdupi flrildrd'u (srr:rrfi t rrnrgilfi l) p{n0rnnr:Trnr:ry#nrrrLrnj:rJ:rurordoruo

-Arce6'n:rnt::oersrrufitnlnrtflurir Arcsine ro{ilnraurfiuurrrluqamnno{ 5 ynmano{ IeroldiGnr:an^fi

model ttUU Two-way analysis of variance ttnviG 'Iukey's Studentized Range Test nu'jrrJatflutfiUu{t'l

luqnvroao'roixlfidor:r:oqflru'hitrsrnsirsfi'uvrxafifi g>o.os) (srr:xnurnfi t)

rlarovrfi uu{r?luufl ma no{fi I d.:,fl u urn runurroysermq no{fi z-s d,rrnjo{rfl flila l
avrfiuurrxloiu6fifialron',ri#nuor.n:HnruaofirLu,r;;;;r,,"r.or,".o*,rrr,,u, ll-keto-

androstenedione(KA)frdq6i?uty'tefltodu o.oo*0.00,39.59+0.l.3,4j.46+2.2g,50.46+0.49rrny

48.3s+0.58 ulo$rdud nrrLdr6'u (qr:rrd I rravgrJfi 2) ,{n0rnnr:irn:ry#narrurn]:il:rutor{orynd'n

ri'lutvrn{lusrtmqn0{ 5 srlflnno{ leul#iGnr:flfrpt^ model rtuu Two-way analysis of variance rrnviG

Tukey's Studentized Range Tcst uudrilnrnvrfioutrrluqnmorno'roirl1fi#orrirunrnfrrrqnsirlfi'ufi
- A J , Jd I r d

:vn'unrrrurfroilu 9s uJodtfiusr rJnrsrvrfiuurrrlolu6fifialuqornnuEUrflurl{fl,fi0 ,o*rJufrduoi qo
jit

mfln0{fr :-s fi.ruilnrtvrnrinrnvrfiuucn?'[0Iu6fifiah?rflutiln#Inuif;1#anrJaror a 14 iu fruorrr:
narLaoffuu KA fl?tur{il{u to-to fro6nfiLlorxr: t frJaniu ,ror,ru-l ,, Uu n^uriltrlrlarrilfiuu

runrflurvrnflld'a.rn'jrqorruuud z drurJnrnrsrJarsryrfioutre'loIu6fifia1#rflurvrn{loruiGl#qn

rJnrorq t+ 5u n^uotur:p.raruaof}Lu i,rr nrrrLt{ru{u zs finfrnirL/orrlt5 r filanfiL ruuyr?ar 2s iu
.i(a1:t{flu?nil 2)

r{u4ulunr:fiwurilnrsrvrfiuurrrfilonraorq tso iu rurflil:yrJrfl{ 100-150 nYrL luqor

nnao.:eit{ltraer{'t{lumr:xfi z qrrruuud z-s fidu4ulunr:rt'erurilarflyrfiuurrrfiJonLa 58.9s,

33.31,76.08 uae 121.r8 urvr/ei'? ,',ralrT, nr:rYsuurilo;;r,;r;rrrfrJorrunlnunr:l#qnrJnrnyrfiou

crrrltIuififidortJ 14 5u fiuorrr:flarLaoflilu KA nrrrur{rLdu ro frnfinflutfiInnfir :yuyr?ar 35
v dg q 

^ ,i I uiu frsi'uuulunr:prfisrnrqn rirunr:r{plurrJarsrvrfiuutrrfiIorrualnonr:l#qnrJormyrfiourrrlolui

"a-.-- 
-. t o 

o 
/q 9 I 6 ailfraotg t+ fu nuorur:naruaof lrLu rcn nrrrur{rudu :o froanfiLtfilanilL ryuyr?ar :s iu fidu4u

q6
lunr:r^rn^orq{qn (flrrr{fi z) nr:rt'mrurilorsrvrfiuucrrrfiIouLalqul#uoflilu rca nrlrur{ru{u t0
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A A U AS U d9
frnnnfirlfrlnniru fr6uqulunrrrufisrdrn'irnr:l#aofJ:Lu MT nnr:Lr{tflrr 2s ilnfinfrtloirrr: I

frIonfn :vuvt'lat zs {u mruiGnt:clol pongthana er ut. (1995,1999)

ifififirJ:yfimfinruq.rqolunr:r&'murrJnrErvtfiuutrrfilotua 'ld'trri nr:1#onrlnrnvr'fiurt

tlr'lolu6fifiaoru ra iu fiuormr:ftailaoflrLu ra nrrut{rLflu to u^nfinfulfilnnfiL :yuvr-lnr 3-5

iu 6{fi iln Ti rl#ld,1u,r,rfi uu t rrfi Iu,uu,o d, +2.+o rr J o ftdu ol'

n r : r ril a r ryr sil a r sr y rfi u u t r r'[ o l u6 fi fr a ] q u lda o fl :L u r<a 1 #e.r o 1 6'il a r gl v tfi u u t r': fi l o
ja, il A t tci a * , q9, d\ 6d

rruafrrijurngfirqfru 47.46-50.46 rr]oirfrusr frrdsnrrnr:lrysoi lruu rllt ett]J?tfll:'lJ0i Pongthanact ul.
*r*
dt! I I d ds -sl i t ! d I A I u d

(1995, 1999) fi'[dr]orsrvrfiuucrrrfilorilnry{fl{rq6u :q.sq riloirfrusr frlaoflfldosnunr:frnHrzuol

Eding t,r rr1. (1999)fildaofl:Lir Kn rray vt l'lunr:rrlfiurrrmnrJnt Alricarr catfish l^lrrjrsof"i:J1l Kn i]

r I:vfi vrfi nruq.rndr rult''[unr: tt 16uurrrynr In] A lricarr crt fi sn lfrfl un rnfl

r.ro0'rnfl'r:yroaosfi'eilurrlarqsrfiuucJr'rfilorila1oonr:hi'qnrlarsrvtfiuutrr'lolu6fi6a

orrl 14 iu ffuornr:ruaruao#I:Lu rR narur{rL{u to-:o frafinfulfrlnnfir :vttvt?nr 35 iu h{ruald

rJarflyrfiuutrrfiIorunrJ:yrurru 41.46-50.46nlofrdupl'ffrfiil:vfivrtnrrrqrn'irruoornnr:fifl1Ir10{

pongrhana et at. (1995, tqqs) filt'eruriln-rqyrfiuutr:filorruolqunr:l#qnrlarnvrfiuuru lr'toi116fi6a

orrJ t4 iu fiuorur:Hausofluu MT nrlrrur{ru{u zs finfrnirLtfilonfiL :vuvr'la1 zs 5u 61l#run16'

r lnrqvrfi uurrrfi louLnrfi u{ l3.e rrJofrfi ur{

oq r.h"r a trar rio tGlu o tluv

r. nr:lVmurilarflyrfiuurrrf ior:Lalounr:h?qnrJorqvrfiuutrr'lolu6fifraorq t+ irr
a/+
nuo-r1.rl:r.rflruuo: txJxr rn nrrrur{u{rr to finfinirLzn^lunfu ,ror,?nr 35 irr fir.rarirh?'ld'rla'rsrvrfiuu

rrrfilorrunr oilo or.qn*r l"ir6upi firilfisr: r:ooennrodu Jl.i3 tl lofrdrrpl' Touiiolu4rr'lttn r; r^rfrn :r.: t

I

tlrm/d'? ifrnr:fifir1:vfivrrnivlqraqlunr:r^rnErrlarflvrfiuutrrfilottattnvfitl:vfimfrnruGn'jrr^finr:

fl0{ Pongtlrana at ol. ( 1995. 1999)

2. nr:rirnr:fin'urrfrrursr:Llunr:rYeilurilnrqyrfiuururrfilorrunloul#aofluuryfrt6r,1

r,irr ttp-t-ty<l.o*y-+-anclrostcnc-3,17-dionc (lIAS) r?O t7Ct-Mcthyldihyclrotcstostcronc (MDIl'l') rrn;ld
a4rdqadsd
iBnr:qttl"l tryu nr:ttryaoi [tLu (imrnersion) n1:flu01141:p{flru4o: [:Ju H:0nl:tlu:?xJnufl1:f,luol111:

r.r a rL a o {l rL u rfi o rm^ u rJ : v fi m fr n I u'[ u n r : frm u r il a r m v rfi a u cr I r fi ] o tru oกอ
งว
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ronflr:dt{6{

n:uil:stJ{. 2546. afifinr:il:vrururiril:vrvrs'lvro y.fl. 2543.gurlar:aurmg n:ruil:yrLs ronar:ofiud
9J

4t2s46.91 Hil].

Bleeker, Pl, 1850. Bijdrage tot de kennis der ichthyologische fauna van Midden-en Oost-Java, met

beschrijving van eenige nieuwe species. verh. Bat. Gen. XXIII, 1850. pp. l-23.

Boney, S.E. and W.L. Shelton. 1984. Sex reversal and breeding of grass carp. Trans. Am. Fish. Soc.

I l3:348-353^

Eding, E'll', A. Bouwmans and J. Komcn. lgg9. Effbcts of mcthyltcstostcronc and I I kcto

androstenedione on sex differentiation in African catfish- Proceedings of the 6th lntemational

Symposium on the Reproductive Physiology of Fish. 417-g17. 1999. Bergen, Norway. Eds Norberg,

Kesbu, Taranger, Anderson and Stefansson. University of Bergen. pp. 25g.

Jensen, G'L' and W.L. Shelton. 1983. Gonadal differentiation in relation to sex control of grass carp,

Ctenopharyngodon idella (pisces: Cyprinidae). Copeia:1 49_7 55.

Komen, J., P.A.J. Lodder, F. Huskens, c.J.J. Richter and E.A. Huisman. lggg. Effccts of oral

administration of l7Cr,-methyltestosterone and l7p-estradiol on gonadal developrnent in common

carp, Cy p rinus c arpio L. Aquacultu re 7 g :3 49 _3 63.
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276.
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a1tlrAta
l suo u 6tfi d? u ril ftry ra n ux 0 { il n t n e rfr u u t r r lu qn il n n o { si r{ 1 d,: urJ a.r rn gil a r

trrltIu6fifralnunr:}?fiuorrr:p.raru uoflrLu l Tct-Methyltestosterone (MT) uau

(KA)

?tfl't:

, fiuorrir:ruarLaoflruu MT 25 finn'niusioor4r: 1

.AS@e6d
.n taR:u Syust?al zs iu nrutinr:tot pongthana

praLg995, 1999)

o'n{r:ftduaoflruu KA l0 finfrniilsioo'r?n: 1 33.33"+7.98 47.46'LZ.ZS
euon'il 5yu&r?al 35 ?u

r4rr,.rdttuo{Iruu ra zo fiafiniusioorrr: r 25.23"+6.73 50.46"10.49

24.70'+n.05 48.35"+0.58

V@
n:il:uuyr?nl 35 ?u

usor{l:e'tdrJaofIruu KA 30 fiafinirurioor415 I

Ianiu:yuur?nl 3s iu

9,qqdAurUlrdrqaa
tu I tu ? gl,q yt n4 u o u n u r ran I er 

-tru 
il n,l r u un n ei r c du n r.: ao..6 (p>0.05 )

uqu (iloteryrfi uuurrlnIu6fi 6a)

dn:r:onnru

(%)

3739"!4.89

t7.78^+7.40

vtI
cYnd?ulflflr^l{

(%)

o.o"*o.o

39.59b+0.73
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iev
srl: I{fr z 6u U u n r: r{m u ril a I sr y rfi uu t r rfi Joni n lu Uet 

yt el fl o,t si I { "l

ryamnao{

T2 T3 T4 T5

rirqnrJarorg 14 iu (urvr) l3s t3s t3s 13s

r/sd
n1s0: luuunvai:tnu (urm) 3,750 4,200 g,400 12,600

ritotrr:rjnr (urvr) D2 rg2 tgz tgz

rirnrc#{ (uifl) 390 390 390 390

rirldrirttduf (urvr) 13 13 13 t3
I

5?UStUYtU (Ulyt) 4,480 4,930 9,130 13,330

76 148 120 ilO6ru?urJ nrnsrfi uu rr rfi I o uL o fi H fi sr'[d

(frr)

.durlunr:nfisrilorsrsrfiaurrrfilsrrun 58.95 33.31 76.08 121.18

(urvrtd'r)

l,ttJ1Utfi91

t. rirqn:Jnrnvtfioutrr'hlutfifia orrJ 14 iu :rnr 0.10 utn/6'? :?rJ 1,350 sTelvnmnnol uio t:s
urm/qnilna0.1

_r/s
2. fnoo: luu KA:rnrnfruay 1,400 utyt
.rds
3. flrsoi [uu MT:rnrn5runy 500 u'tyt

a. rirorur:ru{ :rnr 40 urm/frInniru :rru o.: fiIaniru/Eemnno{ uio tzuril/qamflao{

s. rirotut:tirt$n;rJ rrnr 30 urvr/filoniu :rru 6 n^lonirLlqnvrnaor rio 180 urn/Enmflao{

o. nirn:y#rrirluriou :rnr 30 urm/lu r?r, 90 illyr/seryrnnoiro, c -_'-_- -

z. rirn:s#.rrfiso'lu rtnt 100 uryrflu ;?rJ 300 utyt/Enilnao{r
r q9r i r r 'ts. drldiirudul rliu nirrirriu rirlyhtr rfludu

g.'lil:ruriru:wruuaydufl unsfi

rz:l#qnrlaifiuorrr:ruaruauffuu MT 2s finfrnirLsioor{r: I frIaniu :eusr?ar za iusrrruifinr:

10tl Pongthana et al. (1995, 1999)

r: : lrflqnrJarn'uorur:p'taruaoffuu KA 10 fiafinirLsioo'rfir: I fiIaniru :suur?ar 3s iu
r+:l#qnrJorfiuorrr:nauaofluu KA 20 fiafinirusioor?n: 1 fiIaniru :rusr?a'r :s iu
rs : }{qn:Jarn'uorfir:ruarLuoflrLu KA 30 ru^afinirusioerrr: 1 fiIaniru :yu&r?ar :s {u

:18n15
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t2

i
:{O

0

T3

da?lRaailq

T5T4

(rJam; rfi ou trel slu6fi 6a)

et al. (1995,1999)

uu MT zs fiafiniriaamr: t fiIoniu tvart?nl zgiu qrru?Gnr:

uu KA ro fiafiniur'ioalilt: r fiIan:-u:vu&t?41 3s 5u

KA 20 fiafiniuc{oar{r: I fiIaniru rvsst?nt:s {u
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DF Mean Square F Value Pr>F
4

2

8

0

1.67

0.20

1.04

0

0.29

0.10

0.13

0.00

2.24

o.76

0.1542

0.4986

Range (HSD) Test

Range

0.05

10

0.1240

4.6543

0.9462Difference

rirradu Arcsine dn:t:onnro (Mean) ,flruru{oqa (N) Tnmaao{Yt

4.31

4.18

-_-.3.89

3.81

3.52
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DF Sum of Souares Mean Souare F Value Pr>F

ized Range (HSD) Tesl

Freedom

Studentized Range

Difference

1346.t3

0.86

t.36

0.00

dru':u{oryn (N)

3

3

J

3

3

4

2

8

0

5384.52

1.12

10.89

0

989.02

0.63

< 0.0001

0.5563
\9
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d
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0.05

10

1.2608

4.6543

3.0113

'isufl ltq o U dsl d?u[?'1fl tl (Mean)
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47.46

39.59

0.00
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