1Confidential A METHOD FOR THE MASS PRODUCTI ON OF Chronoboti a
macracant hus This invention relates to b nethod for the masg i ;
production of fish belonging to the order of Cyprini forrrs,tr{gggt(){e)igtgal
to the famly of Cobitidae, in particular Chronmobotia 5

macr acant hu& METHGDFOREHEMASSHRQDYGTION QIF €heinchodiaonacaecsmylats
invertebrates was nore than $ 200 mllion, of which over 60 per cent
(or some $ 130 mllion) went to devel oping countries. Since 1985

i nternational Thiadeventionrslamend almaltpdafor cheomaanirsdmtivafiBA belonging to the

i ncreasi ng_on verage by 14 per cent annual ly.. Those organj sns whi ch
are caughf efagfv(v?xpamzfﬂf% EOtBWF/ytOléher &Py it Cabilifag. | me?'g’éHllaég@’”@F’Ob‘ma
t he tsot ghadrb@dmisn ornamental animals. But it is this aspect of the

i ndustry which will probably have the greatest inpact on fishernen
communi ti es i nn f90ethepynhig of exparts fos fishhaideoraarderBallinverfelveatésosasameretthan $

mai n su [ of nanent fish in the | d,,. ereas, the .United.
St at es, p%brlﬁ%lzonaﬁg% apan “areP ?rhcgnb(:pf ﬁ?ﬂl%gﬁ% %%?ng.ttf’ﬁle’i QRng [untres.
aquar i urBifides H9§N disinablondd Bt fir BARneAG] Aqu@k Bftahi¥Riselhsabend id®&hsing on
200 mllion, and_ Singapore, by far the main exporting country, solg
bet ween aeBge byod4 rer P%ﬁ.rmqa%és dhpseyergarismy whidhoate seughtes evild ammalstonly
is said I . OV 0Q. - allion for
sout'h. et et kil RroghBit 8F BT bl B d i Bl e iR bt o
recondi tthomadvgtrpfwiiicls twillf probatheihgidd cher pregtesioiniiact 66 fidlietnds communities in
Indonesi(%, Mal aysi a,. Ceylon (Sri Lanka) and Thail and. 20 Although

part of FHEPREGAMYIIEH production goes through Singapore, the export

of aquatic Orﬂﬁﬁiaﬁﬂﬁsofuﬁf)@n%éi‘fég%?fyﬂ ﬁﬁm%@bﬁ%@'@&% t4t #00! fhl A world,

whi ch nmade I ndonesia the 4t Wo export wever,

val ue asvhgiressnthpyUnitado StagdsaEuadpepend Jepear amt thaepriegpahdingsrters. $n 1908 the
mllion. According.to the ni,si.r f. Maritine fairs_and Fisheries
The ooy ditis ety ottt Shinhasp Pttt & dr 136 6t dbion, and

or namentSihgapb e by PiraH Galtde:dRr@vEEordly Mdld b&webd $302 AERNIioNVBIM:sAPRYs
t hese producers are anxious to obtain a reliable production syste

for Chr Gfolest Peimies arbittinedid g tmbpoligercr amoaantovess ¢ egk@m)illion for
ndust ry 1Bl ATRAEP ool iy SRS rdb Flead RS Bt pe sen
i n t he frany a¢ightafurinyg madritticandhi€a Indoasdia Maleysi ey BeaStTus kh SandThailand.
g AR TR LM IR L
20 || i L S MRS SR e
demand iwneldeaxymster ey 3084 YlowEersghe value as given by Indonesian airport quarantine
agencies is $ 130 million. According to the Ministry of Maritime Affairs and Fisheries the
country has 48,000 small and larger producers of fresh water ormamental fish, producing
25 over 60 million fish a year. Many among these producers are anxious to obtain a reliable
production system for Chromobotia macracanthus.

Chromobotia macracanthus (Bleeker) is classified in « Category 1 » in the fresh
water ornamental fish industry in South-East Asia. A native fish of Indonesia, and caught in
the rivers of Sumatra and Kalimantan, C. macracanthus is an export item to all continents.

30  Being sold between 6 - 8 € (or more) in Europe, it had an estimated international market in
1998 of 20 million units, measuring 3 - 8 cm, as exported from Indonesia. This figure is
apparently highly underestimated, and international demand increases regularly. These

estimates only pertain to the number of exported animals, and do not take into account loss

after harvest (diseases, stress, etc.) or damage incurred (habitat, other aquatic species also

Initial international application N° PCT/FR2008/000450 filed April 2, 2008
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f ondent [F&re abcala 1y SPPHaliss pytespeeniar decraasadn sheanyrabgyl ofruvenilecfishecanght,
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nore concerned and constrained by international “environnment

pr ot ect ORI dar ds, and over 80 % of species now found on the

mar ket cone fr L 995? |} i . r d.0n_cycle for
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r epr oduebhamedfan@.consicai meletit intesnationslaptirvirhsht pesoEiontdhdielsPebver 80 %
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by any report Qmidhe prifidisib Rl FEIRYIALAL it ARRIbLEA: RHRRRIA Ssue,
avai l able. In 2005, a thgugh I ndonesi an reSearch institutes had been
tryi ng tod esitciad reprhductioe pi §d wetcremntys lie cayftivily sommos tclave esn besasionaley
t han_10 ars . tyanj .D, (2004 outn., 20 Penel  Perik. . Indgon. )
10057, §PERieRgh TRRREL i MaIeTo ! e REBuD . ThRuA 10 e o but this
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Fakul tas Bi ol ogi UGM Yogyakarta, p. 435-438 ; Subandiyah S. (2005)
Pr osi di ﬁﬁalgé}ﬁ- nar Nasi onal dan Konggres Biologi Xl Il. Fakultas

Bi ol ogi UGM a - X andi. ., dan D.. Sat yani
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had been established. Reasearch work _on _nmaturation in e natura
Besi, P iions

envi?f on IPadd-oh > aXy iy - dvisrivgntos dx adarinygen Kasdiani
. il . . ; . o ant]

onr | chedioy Priiding SRR NonfulaPX diEkity SIBICEPOE AR pidifa [fo
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Budi day%ioqgéii }Eﬁlf' %nakl(ljl?ag B-Ii-glrg)]éi Eb‘?\/?l ?og@%{(g‘?aup. 2%312%5 ; Subandiyah S. dan D. Satyani
(2004) Prosiding Seminar Biologi menuju Millenium III. Fakultas Biologi UGM.

25 Yogyakarta p. 127-136), no technical production path had been established. Reasearch work
on maturation in the natural environment, on the stimulation and improvement of sexual
maturation in captivity has been carried out by using hormone implants, testing enriched or
natural foods, and varying the photoperiod, Satyani D., Chumaidi dan Kusdiarti. (2006)
Pros. Sem. Nas. Pengembangan Tekn. Budidaya Perikanan dan Temu Bisnis Kerapu. Balai

30 Besar Risct Perik. Budidaya Laut Gondol dan Balai Riset Perik. Air Payau, Maros. PRPB-
BRKP. Bali. 111 ; Subandiyah S. (2005) Prosiding Seminar nasional Perikanan Indonesia.

STP. Jakarta p.185-192 ; Chumaidi. (2005) Prosiding Sem Nasional Tahunan Hasil Penel.
Perik. dan Kelautan. UGM. Yogyakarta p. 249-254 ; Effendi 1., T. Prasetya, A.O. Sudrajat,

N. Suhenda and K. Sumawidjaja (2003) Jurnal Akuakultur Indonesia, 2(2), p. 51-54 ;
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ﬁkuoakﬁr'(tj lrJr Q%dongd)sl %?g?l &l E{feﬁﬁﬁﬂ@ g‘?"’g?‘%@éﬂygﬁ‘g’rﬂ' M (2), p10 -

appl i catli7Zan N PCT/ FR2008/ 000450 filed Aprl I 2 2008 3 Confi denti al
Satyani D., T...Kadarini,k dan,O. gtF omarudin (1999) Journ, Penel. Perik,

Indon. 11 (4),Hpvevsyahshe eug pf fhese jnvesyea AUNFFS RenCymagre@igs. when
(199%) JiMiRtaine8Nelcaptfaly &ill 'ARdap diffibdic (@}eacﬁ) £ sexubl dmatiid V\ﬁ@?{efl]seafesﬁllﬂ?s

end of these investigations spawners of C nmacracant hus
mai nt ai r\l@@ertahn,cpépshm dtlgatlgn iahdl depemds npordelirhate dluctuptionse adthofigh ferlered @lggs

of d d depend
apon ol A6 EorpRE e gkl indl TR agensr o Re B! O Ry S Ik Fefeaned

been obtdaifieel 1af iepfodnoe, MaME noneigaificant PlodaMibndbf GHies MRS Wdel HANiBed. The
remained difficult to reproduce and no significant production of

fries hé’éo%’éﬁ?il sutiaiingd] a fakire, p&l@dh@tan@nnw o whichtis kpllestedais|saader that
and pdlil e(afln?P(eane}lfﬁﬁ'af Qn\!'nson?r%hjk b fl{l(? } Lok la{rg I’Vert at 196[‘ ’)&a‘% ff eggas

obt al ne e natural environnen ron r tes

| ow, ovdne (Ytﬁ1r9g)mcfuba’gqs, andile0 ebiof lagyat disbeak et - Atays10Rr B{atefﬁmgar vae
di e between 5 aﬁs %dt er .hat chi ng. g;ere IS therefore an
i mpor t ant needT}}e 1s4here e @R ilgRoTaY meed By aproductiondnsihordisf Cj mgerscrgus

whi ch HillewBiRA Wdﬁl@ﬂ@éalsﬂ? |a@a1 dofl, i’ BhR, rd (}))‘?&fugfi)% 0k %vhlﬁqé%u%%l%?}']one

could allow one to obtain ertl |zaf| nrates as we

sur vi valto pbtpimchiflofertdiggéion rated a:-srwdleas High Suvivalratel domregpe sedilacvuct he

i nveptors fou hus andr d|1|o | ow one,.to solve all
thegg probl e ?lﬁé‘iﬁ @86 Nojeilin grsﬁg d;llﬂ'l g”ﬁlﬁﬂ condifionsurhish allow Rs i
al | owi ngoiveng th@sthbBl'eﬂlshhlﬂf'ﬂfe?rde%lbﬁréi h edlidbft &% %rdﬁﬁhibl@ﬁleﬁiogrhﬂomng
survival rates for eggs and | arvae herefore the invention relates

to a mehdl PWpindigh fedilizapentestas orellos lmghsswwm@lr@ﬁqgfmgggmandﬂer\apder
OT Q/_prl ni f or eéé%%tea“m mR/Q tﬁcthe rélgtg; ltg of egﬁ)qc‘]i 8{1&[31%3)% ngﬁgl’(lj ofa 1sh

circuit 20 hus St FUctUre, corrpr|S|

hal f - | i @blbngmg% thg o@tﬂernﬁ|Cgrpﬁﬂif01fnmbt@bl§ﬂamb€fﬁﬁu@tof@o@ﬁﬁﬁbtM ale$d 0@ efcuit
5 n% st@ er cubic netre, advant ageously between 6 - 7 fish per
cublze HqEn

‘iyri‘tré.‘CtuFFu%@HHFl?g ﬂlree@ﬂpwgalgﬁqpﬁ water at a tenperature
whi ch i's maintained bejy V‘@ﬁfqh%ﬂ £ 13% ocfmﬂla‘ @%rﬁ%lg%f)i\ggﬁrp%{ YRERE betvhn

nont hs, advant ageously ‘durin t hs,
t enper at ur e 3of lfzﬁsmge@ummwmmeagémmgyom bet2@elC6 t Aifshvisdr utabiaanétgs, ina

gln,? :1:“, nf’\ ﬁ eﬁ%ﬁaﬁ‘@rﬁra@%& %?thb\%tg\%e aE‘E\rE]l t]ém-per%ture W r110 | is %%{&an%g %gtlefvseleg 30-32°C
during a period between 6 - 15 months, advantageously during 14 months, then at a
25 lower temperature of 25 - 29 °C, advantageously 25 - 26 °C, this value being
maintained during a périod between 1 - 6 months, advantageously 3 months, the
spawners being fed during the whole duration of the husbandry period, in the morning
with mixed feed given at a rate of 0.5 - 1 % of fish biomass, and in the evening with
earthworms representing at least 10 % of fish biomass, advantageously 10 - 15 % of

30 said biomass,
b} selection of female spawners with an ovocyte diameter between 1.00 —

1.32 mm,

¢) selection of male spawners with a good sperm flow after abdominal

massage (Sexual maturity Stage 3),
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spawners being fed during the whole duration of the husbandry peri od,
in the norning with mxed feed given & a rate of 0.5 - o{géﬁfgeﬁz i
bi onmass, and in the evening with earthworns representing at Cfl
% of fish biomass, advantageously 10 - 15 % of 30 said biomass, b)

sel ection of femal e d3paNpRICIrpindit ghfesialespreneisanet er bet ween 1. 00 -

1.32 mm c) selection of;nale hstl%\%"‘tﬂyj% 01¥¥'eotf c%n’ﬁ)?l%?ipgl%? B'I}la]:dopgv rﬁlehaflether

abdom nal nmassage (Sexua ur|t ernati o
appl i cati on pNriRET bFFiQfBﬁE’fbﬁﬁ)@ﬂS@th&tlc&dlal%}guéd ad oﬂﬁh@&ntﬂ-d&pajﬁmé@m ¢ddhpound,
d) hornone tr]?iat ment two injections

f . femal e spawners, . either with
of a conbi ndfid WGBtFOr&gW Pl \,éq%é’ct?fé?ls Hhypatpgeoyslyro hoprs.Hace Aggemfor
f h ti-d
of syntheti ghangkoay alo@%@g vt i OFrmgﬁgglaqv&ag%éggpg 8 ﬁg}&gs for

i nj ections being _rra hrs interval vant ag
t he doses f @on&loliberifiq arskits sypthetic @mlb@en,ganﬁémmn 12- 5 D adyagigeously 4 mg

advant ageousl v .,8 /k f or onadol i beri SeSY t heti

anal ogugs i%ly tkbeegﬂécg)ﬁmfmer PP ?%E‘S g?i?s 4f°Fnj c ﬁﬁ‘fonﬁh@e“’“on being
ant i dopam n%@ﬁe@nwugﬁﬁ ARnthfRdu gqqspglfneg fdr@@naﬁ%a@né, RitReHct Bhified or
being between 8 - 12 advant ageously 12

gonadol i ber iihée ﬂwrfémﬁéyntb@rrq gagaguey, and hetween flor f a@;antage@usty 6 mg for the

anal ggues, advant ageously 6 ng for the 10
antl opami ngjr}g?(ﬁj%}n%&g'ﬁ%ampguor’ with a first injection of human

chori oni ¢ gonadot r opi n. heryithne firkhi@ctioh of Hugtsd @foridhid gorﬁ@&rdzdiﬁ k@rmone
advant ageous a rate of 500 I U kg, followed, after 18 -

hours, by a(]g%@gtﬁﬂairﬁ}? 228 W0 Iaj/li%rﬁﬂvﬁlﬁ%f@ﬁﬂéffat dqolksdel PHLEY/ke, followed,
whet her  purifi el 0% Holrd g? fs%E(SHcﬂfn{f%ggﬁ' Ef‘ Q%&I’l’lﬁln%ﬂ?ﬂ ?g gﬁigaﬁggbe?{ne%hether

anti - dopami ner gi ¢ conmpoun at a et ween _ _
advant ageougphsified od ih g g of agymhetit amcgogue and et iaaranuﬂimpmﬁnmdgmbompound

theformof t heti c anal ogue a 0

advant ageouéﬁlf%/”c.i etéebﬁ’(fﬁ%g' 1?% e @W&&Bﬁaﬁi ‘*?fe]r% ke g‘ffp&?u‘i‘ﬂ‘j"l‘)tr@?m Whether
hornone treguiBed offin MR GoriPaPRA Bt Adkidduss, i deatd BseObetecn 2 - 6 mg/ke,
conbi nation of gonadoliberine, whether purified or in the form of

synt hetic aﬁé‘f@@iﬂéouséh@f omedis fOZdieeﬁmtIdOMpammOglp@undmpound at a
dose,Detveen, 2 - 00 4o ApSRRI 1o, TRy oG- RERESE LGP Rn
dose bet weenf onadolib@rineg whatheanphaged us iy thef fodn rag/ kg mntiRtictdd@logue, and of an
anti dopam n%t?—‘dgparr%?lgl?g?cuggmpound at a dose between 2 - 10 pg/kg, advantageously of 8
pg/kg for gonadotropin, whether purified or in the form of synthetic analogues, and at a
dose between 1 - 5 mg/kg, advantageously of 4 mg/kg for the antidopaminergic
compound,
f) ovule collection through abdominal massage of female spawners, this
25 being carried out with an average lag time (time duration between injections and ovule
collection) which may vary with the temperature of the spawners housing water during
the lag time between the hormone treatment and ovulation (between 24 - 31°C, but
advantageously between 26 - 28°C) and with the nature of the hormone treatment which
is used, following the relationships given herebelow :
30 - for the treatment with two successive injections of
gonadoliberin, as associated with an antidopaminergic compound :
Y (Lag time in hours) = 413.97 — 29.47 X + 0.54 X° (R* = 0.670),

with X= temperature in degrees Celsius
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f) ovule collection through abdoninal nmassage of fenale spawners,

this 25 being carried out with an average lag tinme (tine d@;@ﬁ,ﬁi‘?@nﬁal
bet ween injections and ovule collection) which may vary wth the

t enperature of the spawners housing water during the Ia? time
bet ween the hornone treat rrentforathatréa/tmeatmfha(h%?wﬁogiol ovgtt gy, anhigjection

advant ageousiigeREINRER2R 5@l AR ML AbR MALLE Rl e hor mone

treat nent whi used, tollTown re I'psT gi ven her ebel ow

: 30 - for the treal (lmtsing iy s OTEEES 5Y.68 N BQl6 YNYROE 0.652),
gonadol i berin,, as associated with anti dopani nergi ¢ conpound : Y
(Lag time iﬁ”‘ﬁtfgr—s’f”@eﬁf’i@eg'?degzg?s §49. 54X2 (R2 = 0.670), with X=
tenperature in degr ?gggp&ﬁi Slldstidrykth Bald %%%agtm%%'m@@@ér'h%ﬁ@b&r&r%&tmem,
PCT/ FR2008/ 000450 fiTed April 2, 2008 5 ax identical - for the
treat nent wiaddMariageoGsly nij2ec 4 dis, fdidetttvizdatb ymeobilisptéet scdutionofor spermatozoids,

(Lag time i HoRatediasss]sdhe" shilygh MG 30RR, " S rreighignogn o, pal.

X = tenper atadvgnthgrodslghessCcCel sius 5 g) spermcollection with nale
spawners 10 - 48 hrs after hornmone treatnent, advantageously 12 - 24
hrs, directly in an bl feditieaem ofdhaedesn for spermatozoids,

ol a - advant sgeousy oy atofor Bt 4R e ees By B FERERL R Bebifst -
10 i) i ncubasia)adfantdreowsgst 28 Whusllihglehinggi t ation at a tenperature

between 24 - 28 C, advantageously at 26 Cuntil hatching, j)
col l ection of | arvaé,CQll)%cﬁl% &ilAga%f | arvae until the juvenile stage.

The order of Cypri nikf)%%(g%bptpdh%g%ﬁf@gjﬁ‘%%%tﬁgg_ Bal itoridae, the

famly of 15 Catostom e fam 0 I dae, the famly of
Cyprini dae, t hEhd anddryobfCypBpiformos hmilided athe afathityhef f Batitbyidazf the family of

Psil arh hi dae. | n_ an advant ageous. enbodi nent.. of e . lhvention the
ot Hod TSR UEee, e PG gt QL ObUe | A, TP | iy the el of
Chr omob @hyrenochBRARCAY thd SfarmMOt FHbsvlofFhatingd 1h raﬁ@d;}%g%&)hg %}Bﬁ)loiggnﬁetnt of the

animals living in Sumatra and Borneo™ (Kalimantan). 2T _
refers tiaveasiaei the omsthef eveddtes tarthegaising pE Guditidaen perticulBlyl ok , Chromobotia

advi':mt ahgr?cpc 5&%#91?} M\@gﬁyfob’caiﬂ'&l 0] ﬁoptupalﬁ%nss BFARaTs H\%}llg tfﬁ" u?r{a rg.danid "Borneo
pool s ICh are partirarty
(Kalimantan).

20 Half-light refers to conditions wherein luminosity is between 0 - 20 Lux,
advantageously between 5 - 10 Lux ; thus spawners may be raised in pools which are partially
covered, or in a closed environment with photographic printing laboratory-type red lighting.

According to the invention the fish are subjected in the morning to art known
conventional feed; they may be notably nourished 6 days a week in the morning with mixed

25  feed comprising for instance between 35 - 45 % proteins and between 5 - 15 % lipids ; the
choice of a feed pertaining to the knowledge of an art specialist, he is able to adapt this feed if
necessary. The inclusion of earthworms in the evening is an essential element for obtaining
good spawners,

In stages b) and ¢) of the inventive method the fish are advantageously placed in

30 small housing structures (e.g. 150 - 300 L trays) in order to make handling casier during
hormone treatment and during gamete collection,

At the end of stage f) the ovae are kept until fertilization under conventional
conditions, notably during a period which does not exceed 10 minutes at a temperature

between 25 - 28 °C,
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covered, or in a closed environnment w th photographic printing

| aboratory-type red lighting. Accordingto the invention thef,
subjected in the norning to art known conventional feed; t é{/ﬁﬁngﬁgal
notably nourished 6 days a week in the norning with mxed 25 feed
conpri si ng for Thapresawetipeohepsnma®zoida i Ui golst asithesershel et wedlovs theif Bse
% |1 pidse ice of a feed pertaining to the know edge of an art
speci al ?agefgﬁegNﬁg&gbl e to adapt this feed if necessary. The

inclusion of efrihudraitigtsust disb@NBBAINE the iIRRNESS GTekliodl gdla@HENRYink @{/nthetic
obtai ning . good spawners. In _stages b) and c) of the inventive nethod
the fi sf?néltogu%ﬂfﬁr?ﬁlﬁﬁfé‘o%%‘i’%g &ea&}réﬁp FANpRHng hicdsarggesnslydi-dwes Trp7,
(.95 150yg 3% Lnt QL d b0 GRSIEH AWpi

hor none treat ment a S&(Sj)l&'ﬁ%q%a%{eqt tégecgﬁﬁ%oé{al (l)n,rélgt Ccﬁﬁgd@ﬁdggkhggg%gmup
f) the ovapriaing doeperidorte dndfpgnbiille.zat i on under conventi onal

conditions, natably during a period which_does not exceed 10 m nutes .
at a_tenper at ute®° \ng?fgﬁ%wgs 2@%@“1}3?% Pf e WH?‘@F‘Wa‘PP%Hg!the waler which is
appl i catised id\rRGdIed REQSLHAAPARY ArdefoPiale bedwedP880. ToM:! KIRBIAR volume
The preservation of spermatozoids in the cold at the end of step g)

al | ows twaserrreneseal paf heyr. Bhe waten odiich is iscdatlvadagemvalydes s pdhbadicare A -08.0,

t he . nventi ve netho on | Lherine synthetic anal es .are chosen
arorid R DR O R LS R R Gl PEERRBR iShE et 8T .0
Leu8, Pme@L.Net) or LHRH A, and the antidoparninergic conpound anong
the group conprising donperidone and pinozide. |n anot her ) ]
advant ageous ﬁw@ihﬁé@deagms embedimont ofhentiyentiie mathed thiiegs inabation
used is : yr i r . he en.80% -..,100%
nusband T e ik Ehrel il L Moder® bt AhfRRL ARSI R il b8 an
advant aggoarsiny ofidbe agpHibet dlpen of . Water, &dPantdgeoasle oind b Cluhidlishafet WRabator

100 - 300 S/cm and its oxygen concentration is betwen 6.0 - 8.0 .
o/ 13 | ROERGSRE A RO RN aGE IO ARSI R ihe BRTR Bt AL e rgichiter indlow

egg i ncyPatihPRavifik S RidnibtStRGFedn) 20l %of]ﬁﬁﬁ |Ef109M wHRIRbWBLY Rk &n 0.3 L.mn

agitatign conditjons as obtained either by an agitation of the eggs
in a fl owZd Lwan ey imdosmeregabuatey contamefsuplaed-ahapestiliatiag ety orithl 56 - 88

i si .bot t wat i nfl i.ng i he n. t of
funnel . SRR re? THifecouShun ARgE RV g Gudtrlfide elfesor S . 4
nm t o alhqierde Wakdionf s WMcr whigh REWERRENHY ItrbngMo rdaintaf Belegd®'in mc%ié)ni, But

non-renewal water containers placed on an oscillating tray with 5€
88 28scismifisiqngysvek to pyndinsugingany dayelenintal kaomalky c repitieel ofghep icheriate

of 10 degrees frfRne RhentfVe method comprises 3 basic stages:

1- a gradual maturation step, or construction step, of the gonads, which may be obtained

at a comparatively high water temperature, advantageously between 30 - 32°C,
2- aregressive step in sexual maturation, if the fish are maintained in hot water (> 30°C)
25 during a prolonged period,
3- a stimulation of the development of the gonads (towards the end of the vitellogenesis)
through lowering of the temperature to 25 - 26°C.
Apart from the water temperature a correct feed management (highly abundant
earthworm input), and maintaining a good water quality are essential factors for the good
30 health of spawners and their ability to carry out their gonadic maturation.

The inventive method has the following advantages:
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noderate agitation is one which is sufficiently strong to maintain

the eggs in nmotion, but 20 sufficiently?weak to avoid inducimg,fertial
devel opnental anomaly or rupture of the chorion. Thus the inventive
met hod conprises 3 basic stages: 1- a gradual maturation step, or
construction step, bf &mmbgwdrwanmmdw@n@bpm, metrbla . gacracanthus

conpar ativel y hi‘é]%ltlm\@ﬁt gflo&ﬁ%pﬁ%ﬁﬁn%@&%geﬁﬁg %;d?!i %éﬁgﬁa; ?fgeﬁﬁaégn of these

32C, 2- aregre ve step | are
mai nt ai ned i n hadptimatieh ;(? 30C) 25 during a prolonged period, 3- a
stinmulation of the devel opnment of the gonads (towards the end of the

vitel |l ogenesis) thyoudbjedtierriteith fof theRelebtedMEATspAMARs Whichre a o re act
Apart fromthe water terrFerature a correct feed managenent (highly

abundant  ear t hiRof HeatEsaE §or indvginggrpredidtioRg a good water quality are
essential factors for the good 30 health of spawners and their
ability to carry oud tHféiciengbemiing treatroerds aldervinZhamei tmvindudevide fistahodcyte

has the foll ow vant gges; ..lnitial. international a ication N

PCT/ FR2008/ 0004%‘8‘“”?%0&?“ Vijatiof in b femls. Ao toimrupd Q‘%l'e GSEpRLPn ;

husbandry systens a41d 1%0 (g.i tions, not abl.én C. macracgant hus spawners,
vi‘vat® £

allowing a -high su iR ghdhe, IesHen B9 0V ROPRG ARk and

captive fish | &lletRald p8setdtiofprdtodd for BfasSHlaGEINRRoR ;SPawner s
which are able to re act " 5 to a treatnent for inducing reproduction

3o T clent hor PNy B! s Sor Ve M HAN 8t CacifeUF forlififabh Mlowing
oocyte maturation and ovulation inthe Temales, and to stinulate

mal e spermi at i one todbtain bighihaichingrpeodentapes, méthct highn ptoporicnafavidisie larvae,
hormone treatnents and collection and preservation protocols for

ovae and spermat ozo@m ;HisBafdry Redndithing fopdas/aef wiigh aliwabadel en odidierhigh
artificial fertilization, allown one to obtain high hatching

per cent ages, V\,iiqliv%(g]hﬁéﬁ "(Spbrn@qrg]h B¥ ags gbpeighgihgalish aw plaged, Hyiel @y pre-
conditions for i all ow one to obtain high survival rates
after 1 nonth, ggérgglg%?b%'ch the fish are placed into a pre-

enl ar.gi ng str LI . [ ayer. . ching...
oL 2 % b B G 0Tl R e RGBSR
cont r ol Imajgr tphebléra pfod dewaitiotlingotheCrepidducacRrethUs mnd@daniiis bamdbt Yhusbandry

condi tions.. | ndee nti.l 2006, i.n spite of the fact that satisfying

ovul at | RGPS Tafrad Raiik 206 GhspiiEy thrireohe oY e vHBAn sHEt g zed

the aversage,dianedyes hall Aeen"Ghtaide ! dvrate Nard N rate was generally very low
(26.5% £ 25.2%) after the egg incubation step, with a very high proportion of abnormal

20  larvae, or on average 57.6 + 25.2 %.

Since then, research carried out by the inventors on this key step in the control of
the reproduction of C. macracanthus as a captive animal has shown the importance of two
main factors on the survival of eggs and embryos : egg agitation, and the incubation water

temperature.

25 Examples 1 - 5 and Figures 1 - 9 herebelow illustrate the invention.
Figure 1 represents the variation, following the water temperature, in the
percentage of females undergoing vitellogenesis (Stage 3) and after vitellogenesis (Stage 4)
of C. macracanthus from Sumatra (A) and Kalimantan (B), as maintained in captivity in a
closed circuit under the conditions of Example 1.
30 Figure 2 represents the variation, following the water temperature, in the

percentage of males during sexual maturation (Stage 1) and of male animals (Stages 2 and 3)

Initial international application N° PCT/FR2008/000450 filed April 2, 2008



(26.5% 25.2% after the egg incubation step, with a very high
proportion of abnormal 20 larvae, or dh average 57.6:L 25.@_‘(%{35‘%;@[
then, research carried out by the inventors on this key step in the
control of , the reproduction of C._ macracanthus as a captive aninmal
has shoW & H‘é"‘%’”ﬂ%ﬁ’é‘ﬁr@éﬂ ormals (Agapd Kadisagiaa ), avaaistaingdyial capfivisgipsa
and enbryQsqci:6g0 agitation, and the incubation water tenperature.

25 Exanples 1 - 5 and Figures 1 - 9 herebelowillustrate the

i nvention. Fi gkigerel’ rgpeesenhs avbegy aaiiatonan, thé olvbowe mepdahdianmteerof 2 C.

t t n t f i i tellogenesi
(Stage decesits dFmglRE of FOURHEE S5 [ oot of Stse Sl ek ASt hane
Sumatsr a Hebn ra&d iKahd SR Sdbl (Bih r_e@y*clé@ka%%gﬁﬁf-e B Ifc%gﬂ?é otk Tféénélgs &e isolated

closed circuit under the conditions o nmp . 30 Figure
r epr esenttsdentiealvyrgys @50dn, wifieh imgwhergpordpulaivak a thet choper @tipe@iuren t he

per cent age of | es,during, sexual turation (Stage,l). d.of male .
ani mals (St ageﬁé%%r%a%&g%sese%]t%?qq gi:rc%ﬁ?%er ﬂfif’?@ﬁé‘?n gﬁbl%%’éetadp&ﬁerl\lan Inventive
PCT/ FR2 Qo8h 6£04&0mEnt 2 Corfiigi th the inRR0 &10dal@ahbdest dthtes OfhdGesults are overall
macracant hus from Sumatra_ (A) and Kalimantan (B), as naintained in

capt i vi tf§sults fer the fwie byges ol hasmone fregjmeats3 represents the aver age
variation in the ovocyte nodal diameter of 2 C. inacracanthus
femalles as i sofigued mpres@ts thegedatienstipdietweanshelagttingoafter Bd@onkf traatment
havi ng n.rai i.n the sa ool w recycl.ed water at 30.-
526 "Dt ST SReREler bR PR hert Yt PERPS S g S X vl
ar e t hertreated gulttadrecsuatestine iR a8 of OVRLMAR Y BESfermbl<d tebted wWilIURILRE TN
t he percentage of ovul ation as obtained after an inventive hornone

t L1.0Nn ; . .
t r eat mert h&&cioiarad by an iniectioniaf Quaprip@a(Lightsireles ¢ fantalesdzgm Symath ¢ dark
resul ts aLtesOwet Qr vq&g{ reat nents.
10 Fi gurce SS r epragésslefrrﬁé(i?ﬁgﬂ aﬁtea{ndﬁ%aﬂglﬁlg p eagév%/eq?aoﬁﬂ ?Hgﬁfrgg&ﬁ( lﬁ?en?a ter %%
hor nisne mateatioeptocessrds bévm ihdiatidrigllowingthd Brxpiijetivn ef Oeotprhp@pner s of
Chronobotia macracanthus. A : females treated with two successive

i nj ections of Iyapré representBikie hﬁa&&%f?%gagﬁﬁidﬂ drhthenpaliy) o Afcubation
hCG fol | gwed by an injection of Ovaprim(r) (Light circles : fenales
from Surtéith & magdsR P rcles : femal es from Kali mantan; Triangles :

femal es from r SiNelele i s has
been initiat eiqg%{elﬁe %%enwg%ﬁgst I n%éfé%teflé%uo %&%g‘??ﬁ??‘)[@ I'gure 6
represents theFigmel Yiespresents thggnfigincatof ahe divublttongisdlpetatuef ore@@ hatching
i ncybation wth C. cracanthus.. Figuyre 7 represents a nodel
il - atigetes HulisfaRe eaean of visbldried R Sraracantlui (55

Figure 9 represents the development of Chromobotia macracanthus larvae from

hatching to the age of 31 days.

Example 1 : Husbandry conditions and sexual maturation of spawners

25 L.1. Husbandry conditions
In order to be able to study the parameters which influence the sexual maturation of
captive C. macracanthus, closed circuit husbandry structures which are adapted to the
maintenance of this species were designed and constructed at Depok station (Indonesia).
C. macracanthus spawners from Sumatra (N=66; 70% female) and a group from
30 Kalimantan (N=59 ; 75% female) were raised with a density of 6 — 7 fish per cubic metre.
Each husbandry tray (10 m3) is fed with recycled water (flow rate = 8.2 m3.hr'l)
with a mechanical filter, a biological filter, and a U.V. lamp (sterilization). In order to reduce

stress, the fish are isolated in a dark room. This thermally isolated room also allows one to
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Figure 8 represents the i nfluence of the incubation tenperature on

t he hatching 20 percentage (A), and the proportion of vi ab@)}éﬁ?fé’?ﬁ&d
with C. macracanthus (B). Figure 9 represents the devel opnent

Chronoboti a macracanthus |larvae from hatching to the age of 31 days.

Exanpl e T¢gulateiemperatye elbtle Yoo hengaricr Isesiuhiclris eiosen betwetn sPe@herds32°C.
20 i SRS BAPEL 1 20 e G5 B BRI e Wl Dot mus

par amet er s uence e Ssexual na

macr ac arttefarshandl lessdated datihg 28 Usbdefdey itsdah betuse@ Sovdaisehkp 8518 MeaRlyeRater
to the nmaintenance of this species were designed and constructed at

Depok st!SEPHANES Kefurelpeyated @gt"‘f?&% Plcatt fudurBigaltheosths, then Sempgratare was
(N=66 ; fQ0ad1e0Bk e%qu%ﬁnggg RlResr om 30 Kal i mantan (N=59 ; 75%

female) were raised wth a density of 6 - 7 fish per cubic netre.
Each husbandr yThe fish (8@ fed) dags heekel; i theanymiredariifitial giafleieddotves given

8.2 nB. hf' Lth. a hani cal fi.lter, a biological filter, and a

U V. | ar?ba%%t?\édﬁ‘ﬁ S Ll hjomass, apell heyening e sy piesairied g vijhgarthpgrms
i sol at edici r nphb Sy do | Y ohsQb I
R e L g e R T T e el
2, 2008 tyicegi wedk| wigng wgekly desgluvates inpahpBl@bure all the year long at a
IevelIO which is chosen between 25C and 32C. Each closed circuit is
fed with drilling water. Being oversaturated with gas this water nust
bef or ehar] Kegulrer at ed during 24 hrs before it can be used for raising

fish. Monthly water tenperature values fluctuated between 30 - 32C
during 14 nont Wy ahdlysteadarliewes lnds 5 adjusted at 26 - 27C during

6 nonths. The fj Pl r.Ni artificial
granul e feed m”é%égfl%%ﬁ h_zé(?g%&r%?s éé (f)‘(?r %ﬁggnmf % or%‘gﬁﬁipgo P%IS%C glrln%?tl ipﬁrafnﬁgers
eveni ng of edeti nvgptevasn cther ihesbandty winith ea@rd hatdir relovaceeicdispgdid derBndor

input >,10% of fish biomass).. The husbandry pools were si phoned
L 08 o GBS SHERTS, PY ot WAven | Aol 7 Deonpstivibo vansl bxusen 14 -
They ar egi llsysi r-aH gk ﬁl@asﬁfﬂWx?éerﬂcdncg’ntrdﬁfoh%ﬁo%&?litftlb%?riﬁﬁﬂ been rai sed
for 20 nonths the main physi cochem cal paraneters of the water in

t he husbandry (@it 8 lweg.& $thticInopdbuived axinonstcanttat das betelesn HEr— 0.15ngL

. pH bet 7 - 1.7 4 ductivjt
Vart ed betigen SRS Fuion® YR Rt Bl nhaced Ll rpRRi cuce o
showed ROthg LVdsi ditrhest (6.7 - 8.1 ny.L-1). The non ionized ammoni a

content was between 0.0 - 0.1 nEL ) ) _
20 The feeding method which is used is well adapted for this species, as females are

fat and are undergoing sexual maturation (assessment carried out according to the method of
Example 2). Under these husbandry conditions it is possible to obtain up to 90% maturating
females, with 40 - 47% of females ready for reproduction. No pathology was found in these
farms, and survival has remained above 85%.

25 Voluntary water temperature fall for raising fish has made it possible to obtain 80-
90% of females undergoing sexuval maturation after two months at low temperature levels
(26 - 27°C). Following this voluntary temperature fall the proportion of females ready to
hatch has increased from 8 to 50% for fish in the population from Kalimantan, and from 9%
to 30% for those from Sumatra (Figure 1).

30 Under these husbandry conditions one obtains between 60 — 90% of males which
are sexually mature, that is to say in Stage 3 (Figure 2). These observations were made
between April and July, or in a season which is not the natural reproduction period, the latter

being concentrated between September and December in the rivers of Sumatra.
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1, whereas concentrations vary between 0.00 - 0.03 ng.L-1 for
nitrites, and between 6.3 - 20.0 ny.L"10for nitrates. 20 The" 1,00
met hod which is used is well adapted for this species, as fgﬁ%f@gua%?!egl
fat and are und,ergoi ng sexual maturation (assessnment carried out

according to tHewersgalydpur s ia thy sanunsrsuak Hegee afiershyvingy heen raised in

condi ti jita i ' t-gy_fh o % urating fe s

wth a0 T sisls bl ATERIeE LSRR R B e i which

found i warhebemdregubmed amdths who}sa?lterhmatn&ﬁad)med°@bﬁvg6°8}3.%\ft315 2 months'
water te or r

Vol u_nta(rg)é eraflgfure fa* aisi ng fish has made it
possi bl €T VEIPNaPCY&S-OldeuRISE Prased e COIA dePBIRNEE suseamenihomediagngular
aftes t WayWiNnASv@at ih o ﬁmﬁ&%éﬁgsi% r@t‘é%% ?‘FPI(:)a@ct%'vefzae%tV% wekéﬁgfa?%tes of

this voluntary tenperature fal on o S rea

hat ch hdemalaspleessidd afwam 8mperabfeefGroneshregresiddeopmittlat(Figard 3)om

Kal i mantan, and from9% to 30%for those from Sumatra (Figure 1). 30
Under these husbandry conditions one obtains between 60 - 90% of

mal es whi.ch r exual ly mature, that is to say in Stage 3 (Figure
2). Thes ﬁ%@??éﬁparwemé@eﬂmﬁeﬁéﬁ%@ﬁ indngtive dreptmgneof geproducsion
season Wy .GIMéthogot the natural reproduction period, the latter

bei ng concentrated between Septenber and Decenber in the rivers of
sundbra. | nitilBlordsstteragititaim mdivgwal ineenitosing aeCIPaPRE0 08000450 (i h dedth

April 2 ti Laly_ . neously faur f les in
sane segﬂlﬁﬁﬂgltg;gg%g te?ﬁﬁgé?ggetﬁw’ &%nslglgﬁﬁen ‘?’@%a%ae%g%%l&l fag r&ﬁeTag)
recycl ecvhiat igiinsatte® i it Gackumuecleswithatbcin Sachghhgscat niadd¥sery 280 40 days,

which we t hermor equl ated gt the chosen tenperatures of 30C or 26C.
After 2a?f{>ﬁt%§’“dlt‘88§ FW%&’%&SM%@%W @Hgﬁe@ wilbaseieir gexpat glaghration

t enper akidpe aﬁ%ﬁé@éﬁ?ﬁfﬁrir@h&?ﬁgaﬁggﬁg !Ej &thti QF & Qreaf\%geﬂ\qﬁ&tf-fﬂdt Easur

final viteéellogenesis stage (repr ve ability), ereas oocytes o
f emdf es apd wektted mdavideally, irconder tatdeteménevihe onmehly weigiit éssede andp) ehskys
(Fi gur et%}r. ietExarrpl e 2 . Spawner selection criteria for the inductive
treatrrenk{ odf Feproduction 2.1. Method 10 In order to facilitate

i ndi vi dual nOMThtofekigl RARRMatRPAYWALS of TabIRERAAIEZ8askbRed b@aﬁﬂin some fifty
containing 0.3 nlL.L-" Phenoxy-2-ethanol), then marked w't an
el ect r oRPQeSRY Wi qf miggiovaiipi binpsyswith g dlexible ¢athatére(obtec Riamesar|: Gsnmi) t Fhe

o1 Spannasy ARG e RS, TRAS SUFIOK (acT 0 900 A8 Preir SPiet HEwERRSH helred
mat 0¢ at innmedistehgwithraebiasatasasgniftir (xD§) BaGHcS@MMdrREnORRMAbAD iMhdter of

fish ar takea, e':l{gje tified, measured 15 and wei ghed individually, in
order t BCHRISEAMIHPCH RACHD BENIPy i giR sexval makeatipnstages mex de distinguiplsdr:

diet. Stage 1 : immature females (non canulable).
Stage 2 : ovaries with oocytes in pre-vitellogenesis (modal diameter < 0.4 mm).
Stage 3 : Development of the ovary and strong oocyte growth stage, presence of
25 many oocytes in exogenous vitellogenesis phase (0.4 mm < modal diameter < 1.02 mm}.
Stage 4 : presence of a large majority (70 - 90%) of post-vitellogenic oocytes
{modal oocyte diameter > 1.02 mm), which are able to ovulate after hormone treatment.
The sexual maturity stage of males is determined after the presence and the amount

of sperm emiited after abdominal massage of the fish, according to the following arbitrary

30 scale:
Stage 0 : no sperm

Stage 1 : emission of a small amount of sperm with a sustained abdominal pressure,
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The sexual maturation stage of each female is assessed by taking sone
fifty oocytes by way of intra-ovarianlbiopsy with a flexiblg@,;.sdon
catheter (outer dianmeter : 2 nm. The oocytes are placed ir;l(t{éigégdﬂntmg
saline solution (NaCl 0.9% and their greater dianmeter is measured 20
i medi at el y wi oREZpiPFRERACY TRSERAI Inj averagy 2810unty egsid emissipngdirignibdeminal
t he nodal,,di, ter of the nost devel oped oocyte group. Four main
sexual maturation stages may be distinguished : Stage 1 : immture
femal es (non c&tagt ablab)ndat spgem Alowiay aviihesslight dbdoatiydl @seskiie.

pre-vitell ogenesis (nodal dianeter :5 0.4 mm. Stage 3 : Devel opnent
of the ovary and strong oocyte growth stage, presence of 25 many
oocyt£s 319 r&q@ignous vitell ogenesis phase (0.4 nm < nodal dianeter <
1.02 mm). Stage 4 : presence of a large majority (70 - 90% of

post - vi t el | ogehhey wogiMeasn Flamoadhnddayie é. di aneter > 1.02 m), which

are able to ovylate after hormpne treatment. Th exual turity.

stage of mal es}j!‘i1Ct T §8¢! ?ﬁOH%rbeIgB{O@Fy’tﬁg %’E‘é’%éﬁ@:&fﬁﬁlmﬁﬁegﬁﬁ%ﬂ@%% were
sperm erndeldcd cafthe basideOmEin #indB$8A gL a dlodahéockicshamaeeSndiongnt 9 ntifinum
following arbitrary 30 scale : Stage O : no Sperm Stafge | : em ssion

of a snenPdaneRnyic chamgier fom twhigh sepsatione thasib o rAvaegssivHesindpesd with C.
Initjal | i.0 L cat] PG/ 8£0Q0045Q fil ril 2
2008 01 PEFERTAS? ter SPRhORS dsBndle eI RRR 2t e oG fpoitidea
easy emi zppeaanaturfibellypibdaatond rank@isdgeallcstiag enStoakfinel drtseRpPEsdf females
fl ow ngntwith a.sli h&j abdom ngll prgssur e. 5 2.2. Results They are

gi ven i nOEIGRIPAUCHORN i 1apisessed asgqrdingale # suPigctineapsadh alangplyevalhe 0- no
fenal es L ofdugti d j

et T A e O doRlin ALl REHGE, 3 B0 EF AR fuflbed
nmodal odogted fdinalee ath o noondedrbdhmen allaw icoataehtaibe sigritesdl higher amount of

i nduged with C._ 10 C ant h afte rnmone t tment. (Figure 4).
Fat ndes 18 PrommEted BOh (hotnatn o pmbed Hpes ap-bEn hd e vl dlso
rank criggdsl rbcahibBd G008 O theebthBehdraehse! i€ abimaked dffral@berdQn the
reproduction. It I's assessed according to a subjective scale along 3

| evel s :tWo-grewps opdernalesi(Tablef Bt ness in the fenmale, 1- abdonen notably
rounded, 2- abdonmen highly rounded. Indeed fenales with a rounded
abdonen allow one to obtain a significantly higher ambunt of 15 ova

as conpared wi Tblt hosTynypatibomof GRNKEE deaidhesSantiRFnWuhts @A€lityhend quality
ovul ati ortj r.ate, a)les? tends to be higher (p>0.058. On the other hand
Red! g¢

t her® i {fexidhsasio Hectrdopyae alihert haayene fieatment (with preparatory hCG injection)

among females of C. macracanthus according to their initial fatness (average + sd).

Fatness Ovulatory Fertility  (n/kg| Fertilization (%) |Numbers
: response (%) female)
Absent 54,576 63 31
56|+ 29,240 , 9
Notable or high 120,730 61 + 16
70|+ 38,250 10
25 Thus the modal oocyte diameter, as determined after intraovarian biopsy, allows

one to assess the ability of oocytes to respond to the hormone treatment which is carried out
to obtain ovulation. The female's fatness, on its part, is seen as an indicator of the amount of

ova which may be collected after ovulation. However the sole use of this second criterion
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two groups of females (Table 1). Table | Conparison of ovulatory
responses and of ampunts (fertility) add quality 20 (ferti lC(iﬁﬁ{Rﬁ%z‘ml
of collected ova after horm)ne treatnent (with preparatory h

t crac nt hus accordl ng to th
: 2’. t |Ca: Oné‘tﬂﬂ rl%a?}gggza%ffy &l 3%19:2{1% espa%Samaw Isoehaye| pther eav/srég than the

F I
561+29. E%%VE%SMN%%@?‘?{%@%‘?SI TS oL Do Py ST L e

the nodal oocyte diameter, as determned after i ntraovari an EI opsy,
al | ows ne t ssess the abil f oocytes to re nd to the

hor none ?’Faerg[’%sﬁ%*?%?\e rgatélbW? %’b‘? Bdpas 'Be'Hlﬁfépﬂ %gﬁg%ffl?tﬁﬁ. The
female' s3.iavmegrd, on its part, is seen as an indicator of the anopunt

of ova which nay be collected after ovul ati on. However the sol e use
of this secondlieithepgnmajoniy phltel¢astian ﬁahﬁtSoﬁ&trma@Emtaacrawranamus does not

b ot e SRl b e b odorivity todret Rolne! cdoCEPing Fas, HRH' dhafiShd in

than t heaqudlewmi;)ophhcmghai it bidego nmdm@adtsa@rmd tlﬂﬂuﬁﬁ@ll}mﬁ tiedt environment. One
peri vi scer al or of feed intake Exanpl e 3 :_ Hornone treatnents

and manafiird s fe SN edtihorgane tieaiment tp mduggthy dinal meturatinn efeqcytes and
maj ofgl t YoRilatiof! ﬁﬁﬁﬁlg \%‘lalés' HOESrm ¥ ¢ %ﬁﬁﬁﬁlrﬁaﬁ@ﬁrﬁgﬁﬂfqu% %z tljﬂeo%mount of

breed spontaneously when in captivity (however ‘sone egg-

been obsgemedvhich isaguibctednasid, toaimbko tigh cbHedtion adakier becaumidfegﬁlsd:ds&y of the
gonad maturation in that environnent. One nust therefore carry out a
hor none Stminggllsnrgﬁ't‘ ego I nduce the final maturation of oocytes and 10

ovul ation. AnDAY tdBecntal®, ARS ABMEore RRLABAE hARKEDvEd PBS %ffp‘,llé’htﬁle first

i ncrease the anount of spermwhl ch is collected and to nake
col | ect itEdtreen censipe Buiuaniensons of Eysprip®fsepanesed b pwims log 0éd llncfednd #sthe

El'ﬁet [ rs? %{; r eac%otsg\é) %gl(i)’@%hg?% n%iri(i(g tssﬁ?@‘ftf%ﬁﬁgfﬁf%%ﬁﬁﬁ{% Pfs'f injection

separ at e HBYG éHtrhare Chagonit onhd@ropai)dht atrate g soa@m@épeﬁﬁswﬁl 86%edf 24
0.4, g’iﬁ &/ kg.. The second treatnent corresponds to a rst
i nj ecti ﬁﬁs Crh Rigstion P vaprm® eom st of B6i ml/kat Fer thegeetwef tr@@@ents the

4145 i W 1000 4 KU 28 i, B A 5 o
time | ag)omblmeehedtlha of ega tidtodgir amabdomivyab atasage aﬂmetfhﬁahy)w@stddﬁ{paf@ﬁvith
det e%t ec%h %l sh housed at various temperatures.

The males are chosen at Stage 3 of sexual maturity, and only receive one injection
of Ovaprim® at a dose of 0.4 mL/kg. The sperm, as collected with an abdominal massage
between 16 - 24 hrs after hormone treatment, is directly collected in a syringe containing a
NaCl 155 mM solution (1 volume for 4 volumes) in order to avoid any possible activation of

25  spermatozoa due to a contamination of the sperm with urine, then kept at 5°C before being
used for fertilization.

Once an ovulation has been detected (to this end each female is examined several
times at 1 or 2 hrs intervals), the ova are collected through abdominal massage, then weighed
and fertilized with sperm from several males.

30 The quality of each female's ova is assessed with the fertilization and hatching rates
as obtained from replicated experimental batches, each comprising ca. 150 eggs which were
incubated in small plastic containers having a water capacity of 300 mL. The in vitro
fertilization method of these experimental egg batches is the following : ca. 150 ova are

placed in a plastic container, 100 uL sperm as diluted in the saline solution are added onto
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possi bl e collection of ova through an abdom nal massage of the
femal es) was conpared with 20 the fisH3housed at various Confidential
tenperatures. The males are chosen at St age 3 of sexual maturity, anda

only receive OE injection  of Qua r)y at a dose of 0.4 nlL/kg. The
sperm &8¢ Q%HIt ?ﬁ@d SRi’rﬂ‘?t%‘?ldaﬁ'BBWriélaCWﬁl@a@’ea ding H{ead water. %eﬁh%water

after hogppaa the %?gi‘%@tagltht%d GhifreClrd ?&ﬁ%? %Bﬁg ih Brcf’er? Eﬂ&g%mhzatzog The

containing a Na M sol uti on urres)
to avoi dwaeryanddbs sisirm aa@theuahrrmmtdmnc?ﬁlesggr au‘atrmxaawdheleam vaiter before being
ontamnat Sp erm.wit |ne n k t at 5C before bein

h
Cony oAl AR PSR i tbaohT" 5t bk 18T seie St el sPodiged

end eac h:oh@iiﬁ@h@ Fo$ nﬁé@ﬁﬁh@cﬁr&ﬁi\éﬁ{)ﬁknaﬁ ﬂh@?énﬁhmé e%?s St &g félﬁﬁlg %Yeaf}eﬁ)h’zed
the ova are collected through abdom nal massage, tThen wei ghed

fertiliZ8d ipgubpted porasyeledmatreies fh haithesy. 30 The qual i ty of each

femal e's ova i htheferlllz on andh

as obt ai ned fr?ﬁ‘%a?%%?e%%g esep}éoﬁr%% %Fmbegi ScHay aSSS%F@ %&?‘E%ﬁ%ﬁ%ﬂng
150 eggsundbigohe tiRiresexia mmﬁaﬁ Luides RRSyiRg asddiCors O @Inb&hS titavicEdawell
wat er capamt of 300 nL. The in vitro fertilization nmethod of these

exper i né%t]aqq@&@’%fa‘fl%w%efl s the following : ca. 150 ova are placed
in agplastic Cﬂ'fhtf?élﬂfs@ I fesk e P&ﬁﬂgr@%%ﬁ#gz??gﬁp%gé%l ne sol ution

are added onto Initi a I nt ernati ona E22008/ 000450
filed April 2,- 2oeafermaeoﬁnm Slendtiz whotvirge diragtlyt daepht heﬁﬁlp@mmtnﬁmmﬁtsi in
motility is actl Once the water is added

t
the eggs are agl Sﬁ’ hﬁ"ﬁf 2%9@11 ﬁi‘?%‘&m@oﬁ{ﬂﬁ% &hqn, tegprpggrily dkegf |1y floating
fertilization. Tta esVEhSE r@faddiBn P AR elethal 0THAAT MR Widg Gught,

eggs are rinsed with clean water before being 1ncu
experi ment al i ncaiibariangtcanear Hedeyvaxj omafgqyrtrangmmnen byndmre and car to Depok

stan ardi zed 5 ¢ ition rvae productio ri.al.s

remalqnl ng eggs o? Q‘Igen n'tagn%tatgoré”iﬁ? | PPY Ccﬁ"f?dp?rﬁ@u {18V} A having
recycled water i nn@ergrz@thaag@mrmm?aﬁ@naﬁaérqlla@@awoﬁambﬂ@ﬁﬁh@9%?0ne
treatments was assessed on 62 fenmal es having undergone their sexual

mat ur ati on under lﬁafﬁmk)? bedonebied i it same popyniden us thhereceflivgdones (Musi
wel | as the quah{l"g% é@@é%{ %hmhlgie;léhﬁusfehslﬁstggr?rg%ag 1atE:$' ic}%ed circuit at

experinments bel onge arate grou

Sumatra, who wer ®egdol et‘atlbiy duamg htiorei tharf Uhd: ys@xtbtdbrenhit Utproduction tedth&vere
Musi_ river (South Su (g province), then tenporarily kept in
flodfing cages. HYES aP production was induced | ess than 10 days

after being caugbtfemaRitieh 208 ffelehe pb @ﬁtdrnh i and
transportation by S?ISn_e and acar to De ﬁi %r n\éﬁfl%nt a?ﬁetsfég |oonf.Borneo
Thus this group Codemspondslimentamdirevidess) amﬂ]a‘alsacg in a thermoregulated closed

circuit, under the same conditions as the females from Sumatra.

25 3.2, Results
It must also be noted that for the fish which were kept under husbandry conditions
in half-light in a closed circuit, the half-light and the care given by bench scientists made it
possible to restrict stress factors.
The obtained results demonstrate the efficiency of the hormone treatments as
30 chosen to induce ovulation. No significant difference was shown between the two hormone
treatments which were used, whether in terms of the obtained ovulatory response, or of the
amount and quality of ova as collected.
The variation in lag time (time between the second hormone injection for

ovulation) following the housing temperature for spawners, as tested between 23°C —
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undergone their gonad maturation under natural conditions in the
river. - 14 females belonging to the sdfe popul ation as themﬁﬁﬁkgy;mag
ones (Musi River, Sumatra) but which were raised in thernoredul at ed

I d t  at k t d t han one year before the
Fepr oductd-Srtousedive aRbonTHS G S B g G AGa1 dneicFGrRIP,
popul at i fRich @ hfiaNphbdg, ﬁﬁé&'in(%ﬁﬁ tﬂéllag%ﬁmeodecﬁ%ﬂg%m( ﬂeﬂ%@ﬁﬁﬁé @kording to a

Kal i mant an province), and raised in a thernoregul ated closed
ci rcui t, logrimesr relagionshin isvewiin thrfernast a B@Oﬁéd@e&;pcﬁlymmﬁbwdtateamr R&mone

3.2. Res oted.that fo i ch e
under hullél%) féArty1 S(ﬁ‘%ng Ct%flgﬁgrgs (plgllilgﬁ £ b[%a ﬁ?la I?Insglpél%% Flg ttﬂéégﬁ of
hal f -3 i ghtir asrthst Tiee EatespEIARE cdatiBANED {ISC OB Wi @(%@Quhé in ]ﬂ@%ﬁd?ﬂ £T=
to restrict stress factors. The obtained results denbnstrate the

ef fi ci en€PPERIEHE Kormone treatments as 30 chosen to induce

ovulatl on. N0 Bealhdd A LERLEDE R MSL R BRIgEEN Lhe t w0

hornone treatnents whi were use erns of the obtai ned
ovul atory resp®rsél3.9f— @94t7’bé+ OmﬁtR%mdwual ity of hova as ah

col | ect ed. The varlatlo in.la ti.ne between the secon or none
injection for LGOUMSRE MY OanWP “Mqll]@ﬁ@iiﬁéj opg Rietien o O veprim® :

spawpers, as tested g)lel‘g,@gg 3G 96 Xnifgdah gknt ernational application N
PCT/ FR2008/ 000450 filed April 2,7 2008 14 Co ntidential 30.5C, shows

a rel ati onshi plnfirnektions pqnﬂammguﬂnu@aasltudamfnjlef ecghngyl ofdhéxd sidleies in a natural
rel ati ong|

|
decr easi nglr\emﬁ?ﬁn%@r%% Pif’ﬂ?s g"%ﬁ %déﬂg %@%{18163%??@ 156 0 EB%P%&?@E%H@WW on

i's now ithe tshecebPbMegE 1&1&@6&9%]‘@6\9&@@ aPRhyBRRIra! inteWAR V@l 280F IBRE i5 an
treatment is bei ng consi dere Figure 5 The rel ationships are
c

hi ghl y <IngAum éoarihe segrodaictionpr his speries.t/str this. temberagiee thedpe tiicrig about 4 hrs

filrs .an
Cenper ot e help SR e Rieh % shibnsh Yt i Soepn® g0vaprime
Ovapr i ntréptment YIte mdi. &€ mowRS addy Xom Missémperatur&ptetva. tﬁ%ardm&aémnﬁgher

th t f hCG foll by one injection _of Ovaprin(r)
\imo Y—ggit‘?%ﬁ rgﬁif%g@g» @8%@@2%&6’5@% ﬁﬁd%rﬂmedﬁ@eﬁﬁér Tavaidsdove tempcrature

st udy Ofle\FeIPsGth?sclgng% Bfrehfld 8 ﬁ??&grﬁng s &%?B&H fl%/efs{ ﬁzﬂ‘ﬂ?% a 5Rwing

whi ch one nmust a he experi nen udi es
t enper atdome Withe mhabglisne with tbffse@gguhoﬂreubatorgmusmdam theathehand the lag time

temgr atlrlfcrrgasle %\%r\c/lzsilhlgl (t:empe%a?ture levecl:s 185 a paradox, considering one should expect an
acceleration of the metabolism, and therefore a decrease in the lag time, as has been reported
with many teleostian fish species. The physiological mechanisms underlying this paradoxical
response have not yet been identified, and must be the subject of further studies. However it
seems that the species does not breed naturally in waters with temperatures above 28.0°C

25 where this reproduction would be doomed, considering the death rate of embryos.
The ovulation rates which were obtained, or between 78 - 82%, are systematically

high for the females in the three populations under test (Table 2).

The amounts of ova which are collected are also high, and correspond to an
average ratio of 8%, 9% and 6% of the female weight, for the two populations from Sumatra
30 and Kalimantan, respectively. These high average gonado-somatic ratios point to a complete
ovulatory response, induced by the hormone treatments. In other words, almost all
postvitellogenic oocytes which are present in the ovary undergo their oocyte maturation,
and they ovulate following the hormone treatment. Cases of partial ovulation were only

rarely suspected. The corresponding relative fertilities (number of collected ova in relation to
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optimum for the reproduction of this species. At this tenperature the
lag time is about 4 hrs 15 longer withlbhe hCG + Ovaprin(r) Confidential
treatnment, as conpared with the Ovaprim(r) + Ovaprin(r) treatrent.

o o e B Bhele) O o P SRS o ot e rpaion
I ncr easeweigRwar R 4. oS veRNRRpeHdtE 8o UnB¥%ine Held $hat 8 i BERASEmha

not surprising as i1t corresponds, at least partly, to a sl"ow ng own
of the nismalsslas saised nheloyed sarcpiviik appuetiamatel atothg amis fevel @nthahef dichemales

par adox, " CEArETPAgeb e RO R On i L ERE Rty e Sve? Fhi

met abol i shows alnd thdenditne ad helesirasiefihdll fohehd @bintenioe FSpRSerd 8L baptivity
reported w ith many tel eostian fish species. The physi ol ogi cal
17

mechani shakeulh@essIBIE for hpilemyay morsrele il sexual postudtyh Albongh theadiffiisage may
identified, : : subj f.f . di.es. vyer |
seons tnat e nesfly EE0G I N B be Qb b RrRy KEGE g pEAYRY For' fmalcs
t enper athel@mirgtovk: @804l K2inanear mpulatisn (Bgblozhuct i on woul d be dooned,
consi derfhng t he \c,i\ifa#h raﬁe gf enbryos. The ovul ati.on rates which were
obt ai ned, 2oLy ileie7golleciedopvay as apetsatratyi B ftilizatign pespentage. is quite
femajes dafsihitg fol HRSreRAMY! RId RN E)nfﬂ rpofé)‘@lgttior( 3k §uhdira gﬂ%ﬁvé{r@}’ Nt890%n
ova which are collected are al'so high, and correspond to an average
rati o ofavesgeR%henguaiy off thheovieisalosvendB4ftit on faweragd)efor vbe pfopuleat fran sthe
from Surigt ra .30 and Kalimantan, respectively. These hi gh average
gonado- sOTHPAAT RRUIIOBGi nt to a conpl ete ovul atory response, induced
by the hornone treatnents. In other words, al nost all

postvitel |l ogenic oocytes which are present in the ovary undergo their
oocyt e mat ur at i onlablahdOvnlalorpvaspenss, fetative firtilitytand feuilivetien pereattagent .

Cas of parti vul at | r suspected. The .
cor ?@s pondi ng ?’éﬁagle?\?gﬂé# lgér}fn Yéﬁg’ '?ﬁegt@%%ﬁ)ﬁb%errgé §f mg%laf%’gﬁ'ésdpoé)\}lganioﬁs'
relation to Initial international application N PCT/FR2008/ 000450

fited-April 2, 2008 15 Confidential the weight of the femnle) are
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da. 10, 5968Bvadof a female frdgmthe S {rrlgltra popul ati on wei ghing 100

MheturdtSpvery inpprtant ndearline h A h

unatra females ps raised in gl@sesdpsaskcuit s approXinately at the

sameditiene! fas thhial sizé the femalles’ whi ch have| under ganleghhei [ gonad(%)

mraFt uration under hatural conditions in*he riyver. This 5 shows that
€M@Shdi ti ons as| her eabove defii ned for the naintenance of spawner s
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iRyserf i cant, it is to be noted|that fertilityl +é&hd25to be | ower for
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e [ HE a a Ari oo H H
efrates—helongtng—to-the—ortgimal—Karanrtan—popd ait?i&q( Tapl-e2)-
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he qual TYTEF the col | eched ova, as essed by the
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periegsitoaggit 1S quite 1o satisflying for the flegphasybel onging to thé*=?
popul ation from Sumatra (betwen 61 - 74% on i
Kalimantan 73,780
o 9 78 34+£7
Closed circuit - +11,240

Example 4 : Modes of egg incubation after artificial fertilization

20  4.1. Method
4.1.1. Agitation of the eges

About 150 eggs are either placed in plastic containers containing 300 mL water,

and themselves placed upon an oscillating tray, in order to keep the eggs in a permanent
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average). The quality of the ova is |ower (34% on average) fgr t”he .
femal es fromthe Kalinantan popul atiod$ Table 2 : Ovul at or ¥ pnufidential
response, relative fertility and fertilization percentaﬁes

obtai ned_after hornone treatnent_ for .three, C cracant hus

popul at i B Obt‘]eg%%%*‘ AP 1B T Rm el PRI GRUCHBENE] 7485y undergo a slow
Fertili zastamnwith@idinkiigpact OBut HiBleSiya&s Of MchiRIR9 b filiRtiddal (244 funnel-
females (% Sumatra 103,550 39 82 615 River 14,125 Sumatra o
108, 670 Shaped7igeubgtory withgsleadtost weist inlet] ll@9iog oratd maintain thkaedes tn ntizs in

34 7 d L G l e 4 des_of . eqg .i ncubation

after ar%%??eéfgﬂglfﬁw eéft‘?]%t%rz%{blgg %S%@gg H.Eef ) IWQ%&%@S H‘.’lfsfg%ﬂa ?Egtoﬁig?‘n&?}? arca

t he eggsufdhautf iaGeregdihais &ugﬁdi(t]}ﬁry @ill@iﬁl@(ﬂlof o ﬂﬁrﬁﬁgd d meCég@E,amalﬁ $&{a.ter inlet
taini pg 300 water, . and thensel ves placed upon an oscillating

tC (r)gy?l mr{ﬂ%P%}%fr ngﬁhwééb%ﬁq@fwg\@@eitﬁ vield sppdfiaent flowiofivagten witkouideo brehia

[
appl i catqLn xﬁ&%@% | ' : . [
mF;ltO I on, ﬂo@ ?Eée‘%gg‘ég are @ggégq?{]dbgt%g Iléﬁgdo#p%?%ggﬁlﬁggﬁg%ﬂrg\% Iﬂép[eﬁglm
eggs t o aipaerague bwitog ofmttd ege whohautnd iy themhaﬁsaf e detdie@ring )e_neﬁyos.
of incubat or .be_functional, .apd funnel - shaped i ncuhators with a
bot t om VAT EPOF RS eI P s bt B He  Te gte A SeRh B i o
modenat @edllOWI aNBll& @ R vAtS00 DRED. HSEehd i.m%an&ff.pol nts in this
kind of systemare a 5 surface of matter which is sufficiently snooth
not to damage Ahtheeyyws, timpdthervegeeraldhes atere dicabaedunddr ¢h same temperature
suffici : ] ; lLeld an efficient flow of water w thout too

hi gh a %@f%&o&aggt 1&%&%@%‘@ 6frhg into the incubator. Inded applying

too high a flowrate nay lead to a premature bursting of the egg

chorion and to the death of the devel opi ng enbryos.
4.1.2. Influence of the incubation remperaturep g y

15 Incubation was carried out at various temperatures between 22°C - 30°C, to wit 22
°C, 24 °C, 26 °C, 28 °C and 30 °C,

4.2, Results

4.2.1. Agitation of the eges

20 Results are given in Figure 6.

Incubation of the eggs in stagnant water leads to an abnormal development of the
embryo, as shown by the almost total lack of movements of the embryos at the end of their
de\}elopment, and then by the almost complete mortality rate (over 90%) of the larvae when
hatching (Figure 6).

25 On the other hand, when incubated under the same conditions on an oscillating tray
the eggs develop and hatch normally : over 85% normal larvae, i.e. active and viable ones,
are obtained (Figure 6).

When placed in the water after fertilisation the eggs swell and develop an important

perivitelline space (the egg diameter increases by ca. 300%), which gives them a weakly
30 negative buoyancy (thus a weak water flow may lift up the eggs and throw them back into a
suspension in the water mass).

Similar results were obtained with an funnel-shaped incubator having a bottom
water inlet, allowing one to maintain the eggs in motion in a moderate flow of water (Figure

7). In this kind of incubator, and under convenient temperature conditions, the obtained
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I ncubators having the dinensions as indicated in Figure.7 ver e t_esteo!
and seen to yield good 10 results, witlf an inlet water ro@,a}g}‘g]@iag[
0.3 L.nui'" and 2.3 L.nm1L.m. At the sane tine other egg batches

[ re .conditions, but i )
ot agnant Mt eI p R TR AL 2 BR 2 dn Fr BB OB Ap St mgportion
| ncubat i efdiweged@rvakeick. @ﬁfavé&ﬁ%é/ﬁr.m%.i%rfper atures between 22C - 30C,
to wit 22 C 24C, 26C, 28Cand30C. 4.2. Results 4.2.1. Agitation of the

eggs 20 Results are given in Figure 6. Incubation of the eggs in

st agnant I . an normal devel opment of the enbryo, as
<hown by4'?%£3% RIS I 7 ugtl?ntré eralilfe - s of t he enbryos at the end

of their deveRepuiBnate giaadin Figmeldy t he al( nmost coggal eég rcrhortﬁl i t%/hrate
over 90% of the |larvae when hatching (Figure 6). _the other
§1and, when i nc(MRPEN (mdefereqsethas e "’cga'diSP‘?CéJ‘ﬁst‘PﬁeaSFO@Whlqabtdingrdﬂttlpayls
t he eggs L 9 I T B
et e ana Ty AP RN SR QLR bt i o SURE R poffeld8 indopi g
wat er af reegardheshbivk indugli smsitiviy efjte egpelol watadietheahops v AR {Aanthich the

i Vi i i i b . 3009, which
G ves. ¢ HEERS & TSI HS gy lo8 PGS o PRRNAPEP YT ey
liftioup the egpgpeadmsbotdiRWpthRAIPIGKiIdINGR &n egngI% IoOgpfeBerlt HEmMARS GFom

mass). Sinmilar results were obtained with an funnel-shaped i ncubator
havi ng aSuseatragrmKakiaastan noipelations (Fogura d) shoev thet mai ntain the eggs in

notion in a noderat .ow. of ter (Ho.gure 7)..1n 1hi ind of

i ncubator, and uﬁgeﬁat%:ﬂéﬁél/v 8 .ne?e%pgér g:t ﬁ?reatc%)%g’t‘i@?@% hﬁ‘éeq%?‘mt i the
Initial internatiefibayo @m@ohggaidﬁ@ﬁu HeMtorhaR2E8/ 000450 filed April 2,
2008 17 Confidenti al averag‘Ie atching percentage is 75.7 6.2 % (n =

9 femal es), with3hrt2acceprabl @ fsiopdelingh of shistentest dirvasd (noar viable) imay, be
on aperage 17.0 o%@a]h%d% 4.2.2. Influence of the incubation
tenperature 5 Results’are given in Figure 8. Although C _ _
macracant hus is at 2PYb anp SOPEs thehsissingk agiragehhaighingipstoehtagés @6 nos exceed

restricted to th ropical fresh waters of the islands_ of Sumatra and
Borneo in | ndone?pgé",' ?}’Fovqré]%ee%l?tﬁlﬁe‘iﬁ’é'ﬂ% sRowj iptable Astortiens; gndoponerfd them
eggs to water tenpgrekures above 28C (at which the

- only the temperature interval between 24°C - 28°C has made it possible to
20 obtain average hatching percentages above 40%, with a high proportion of
larvae which are normal and viable. Although the hatching and normal larvae
percentages as obtained at 24°C, 26°C and 28°C show no stastistically
significant differences the highest values are obtained at 26°C, towards the
center of the temperature interval.
25 Thus a temperature of 26°C is recommended for the incubation of C. macracanthus

eggs from Sumatra or Borneo populations.

Example 5 : Larvae husbandry conditions

The raising of larvae is no longer a problem as research conducted by the inventors
30 has shown that under satistying feeding (Arfemia nauplii in excess) and water quality (high
dissolved oxygen concentration, low concentrations of ammonia and nitrites, neutral pH,

temperature 28-30°C ....) conditions one may obtain survival rates between 60 - 90% after
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eggs of nost tropical fishes develop nornally), as well as to
t enperatures bel ow 24C. 10 Experi nents l8ndependently carri ed‘(mﬁdymja[
eggs from9 different females from Sumatra or Kalimantan popul’ations

Figure 7).show that : -.no hatching is, obtained at 18C nor at. 20C,
&nﬁ therai?é“&eﬁ?%&%%e fgrithy, e Jéws?%qﬂ'@i b Biakst JaVRg B8R fispdsion uo

, - at ZdoaB&Figmky).a few hatchings of distorted |arvae (non viable)

may be 15 obtalned ; - at 29C and 30C, the obtai ned average hatching
per cent ages do not exceed 20% WMbreover the obtained | arvae show
not abl e distortions, and none of them is viable ; - only the

tenperature interval between 24C - 28C has nmade it possible to 20
obt ai n average hatchi ng percentages above 40% w th a high proportion
of larvae which are norrmal and vi able. Although the hatching and
normal | arvae percentages as obtained at 24C, 26C and 28C show no
stastistically significant differences the highest values are
obt ai ned at 26C, towards the center of the tenperature interval. 25
Thus a tenperature of 26C is recomended for the incubation of C

macr acant hus eggs from Sumatra or Borneo popul ati ons. Exanple 5 :
Larvae husbandry conditions The raising of larvae is no |onger a
probl em as research conducted by the inventors 30 has shown that

under satisfying feeding (Artemia nauplii in excess) and water
quality (high dissolved oxygen concentration, |ow concentrations of
ammonia and nitrites, neutral pH tenperature 28-30C ....)

conditions one may obtain survival rates between 60 - 90% after
Initial international application N PCT/FR2008/000450 filed April 2,
2008 18 Confidential raising during one nonth. The juveniles nmay be
mar keted after having been raised for two nonths (Figure 9). Initial
i nternational application N PCT/FR2008/ 000450 filed April 2, 2008 19
Confidential CLAIMS 1. A nethod for the mass production of fish

bel onging to the order of 5 Cyprinifornms, notably of the Cobitidae
famly, in a closed circuit husbandry structure, including the
follow ng steps :
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a) half-light raising of male and femal e spawners at a density

between 5 - 15 fish per cubic meter, aBvantageously betweed f:fidtrntial
fish per cubic neter, in a husbandry pool fed with water with"a
tenperature kept between 30 - 32 C during a 10 period between 6 - 15
nont hs, advant ageously during 14 nonths, whose tenperature is then

| owered to 25 - 29 C, advant ageous! ycRRaiMs26 C and kept at this |eve
during a period between 1 - 6 nonths, advantageously 3 nonths, the
spawners being fed, during the whole raising period, in the norning

with m xed feed,;y disgrj de at rate of Q.5 - % of the fish
bi omass, and in'i he %v@?’fﬁtﬁg %\)n?ttﬁge%{%sh%?i%?mpeﬁ? i’é@n@ﬁ?‘?{b@l% % éﬁgtonﬁ of
% of 5 15 t heCypriatfobhgmpably afithertageshyilpeiveedsdd circkh BesBindsRkeucture,

bi omass, b) ,sel\]g(ﬁcti on ﬁf femal e spawners havi ng an oocyte di aneter
bet ween 1. 0dncludine thedollawingsfersal ecti on of mal e spawners with whom

the spermflows easi | Ya Half-@igﬂpﬁs:% of RaRk39g éﬁ%%@%}rwﬁg{s %\%\jatc%nﬁkba&?ween

3), 20 d) hornone treathent e Spawners, .

i nj ections &f- &5 dohiyienatbiormatér, gdmadagebbidy ibaeyveewttet Nefish patrdubleesie®r, in a
in the formof synthetic, analogues, and of an anti-dopam nergic .
conpound, éjé{iﬂ?fnﬁﬁ] B t‘lfg‘i"@“ﬁ’e‘rv §* made? ﬁn@r@w@%ﬁ@abeﬁwﬁpgwm 22 C during a
advagt ageougpkio®bOaES 6 -1BEnIREE S dl AMiagcbliy llfiss 14 Mol | i
bet ween 2 -%?0 g/ kg, advant ageously 8agge/ kgyfor1 5 gonads(’)ﬁ}lﬂgéegraﬂleﬁ%erghuels
i ts synthet itkendnakmgues’s a?R "Beadigntageansbn?il- 26 SCrapd leghv anthisgleveisduying a

4 for th i 1 n iLc.conpound nd the,doses for the second.
f et Con naeAn bAYRATY N ok WR MRS, 90T g IR S ers et e, fing
gonadol i ber itewhaib edibiap pptisd fih &gk memingwith ehik& fe@fdisyiBtiR@ b £rate of 0.5 - 1

anal ogues, and _between 4 - 6 ny, advantageously 6 ng, for the
ant i dopani ng/na gf ®e dshbiumss, and in thy exgning vatly sardivormp eqpresenting atdeasab0 % of

chorjioni ¢ gepaelgty; Rl hli;g@ to a4 gt 250 - 500 | U kg,
adve{li?lt ageously oftﬁ%%ﬁl %ﬁ{i‘g{g‘@%ﬁ}s{ el %% % OH%’V\%&?{CI %?@3?5’ 18 - 26
hours, by a second bnpdedtiomnofofenale epdvinreat hoindbin gooadaliihett Between 1.00

whet her puri(ﬁ' ?2 or in the formof a synthetic anal ogue, and of an
anti - dopam A® g IBnpound, at a dose between 4 - 12 g/ kg,

advant ageously 12 gikgelb&{or0@padatr QRLA I 't'&:].m :
i nternational appli c};t?on ONo PCT/ F 008?r8\8%§%8\%¥1?%dmf\p%| 2?056062?8% by

Conf i dent i apbdqmihglfresdager(s¢xnat meturidy fagé 3xynt heti ¢ anal ogues, and at

gnggggpgﬁg \rllvg(ragi g ;:o%p%%ﬁgégf%%ﬂ%ﬁ%%&?&%ﬁﬁ?{ggé?gn;% ;ngners by

injection of a conbi natéitr Gith two injections of a combination of gonadoliberine, whether
purified or in the form of synthetic analogues, and of an anti-dopaminergic compound,
said injections being made at 5 - 8 hour intervals, advantageously 6 hours, the doses for
the first injection being between 2 - 10 pg/kg, advantageously 8 ng’kg for

25 gonadoliberine and its synthetic analogues, and being between 1 - 5 mg, advantageously
4 mg for the antidopaminergic compound, and the doses for the second injection being
between 8 - 12 ug/kg, advantageously 12 pg/kg for the gonadoliberine, whether purified
or in the form of synthetic analogues, and between 4 - 6 mg, advantageously 6 mg, for
the antidopaminergic compound,

30 . or with a first injection of human chorionic gonadotropin hormone
(hCQ) at a rate of 250 - 500 IU/kg, advantageously of 500 IU/kg, this being followed,
after 18 - 26 hours, by a second injection of a combination of gonadoliberine, whether
purified or in the form of a synthetic analogue, and of an anti-dopaminergic compound,

at a dose between 4 - 12 pg/kg, advantageously 12 pg/kg for gonadotropin, whether
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gonadol i berine, whether purified or in the formof a synthet i‘c ]
anal ogue, and of an anti- 5 dopani nergi2® conpound, at a dos{gb,eﬁeﬁema[
2 - 10 g/ kg, advantageously 8 g/ kg for the gonadotropin, whethér

ifi in. . het i I : d at d
Petwoen 1 - BTG, ol dheRouany e SRaPRES vt & helosn De6san nér geke
conpound, f)ade@hth@ouki9m Iﬁg/kg\f@rﬂaéla@t@lﬂﬁm@m%e&hPmsage of female

spawners, which 1s carried out with an average ag_fi.me (tine ‘
bet ween i nj ections #ndiosnent brstaeni ohinalel spawmieshbyminjeatipnyofiv ombinetion of

awner nmai . [ bet we 24 .- .31C, . but .
ngant ageoug%togl Q@é@\%ﬁﬁ%%tﬁ& g’g%] @%ﬁﬁﬁ\,&ﬁ? ﬁorf%cgfn&hg%ﬂ& a0plagys8Re ohn Ati-
is used, aachoadimeit@ombeudd)lat awiosgbételead ?onwpggg,i adgaﬁ@geduﬁlﬁ} 8 ug/kg for
treatment with two successive injections o gonadol i berine as
a;soci ated Wt ﬁo%ﬁioaﬂﬁlmﬁ mRirgied cade e form B yyithedls anielpguesh apdai Ylose
= 413.97 - + = =
degrees Cel ?l% L‘gge?c}r fﬁg’ﬂ%gi%%‘&%ﬁ? o%if%@g%rftﬁ? égﬁog%gﬁ%ﬁ% %%ﬁp%@dan
injection of gonadd) cdtectioe ofsvatsmghatbddmivial hlaasragagtg ;E(dﬁﬂarspémtegs,cvhich

t : Y (Lag ti in.hours) = 771.51- 54.08 X + 0.96X; ; = .
89222) , 28 1§ Sphieg ault t‘%‘ﬁb@ﬂ trege 98 g (Has %W%%%}m%ﬂné@w hllestion)
from i i ﬁa&q{g _ 210
Zg\?gr?]t ageoursﬁlmylgllgﬁ? 22 ﬁ” tﬂlgﬁ %ct I yr ?%Elgénghgig?%g%%ﬁz%ﬁ?%h%mﬁe?g gt‘ i3()1nc’
sol ution, advhadygligaeusly betegen Ae - 28TQ) dndrwifiNgel hotﬁl:\l)@ﬁﬁ tre@imenkebish figused,
at a cold t , vant ageously at 4 C, 25 invitro
fertilizati ggg%?{n?hg{hé%gfaggwﬁg rlelﬁﬁwqufém of the eggs under slight

agitation at a tenperature betfgeethe24reatmet® GithadWANtABQQISE Y irg&tions of
until hatching, j% collection of the larvae, k) raising of |arvae
unti | j uvenigeBadoliggiane assgsociated yith gp gniadapeminengic egerdl: ai m 1,

Froncsumt ra and Borded: (RalT RAAYEns Bopar Al o o1 fhaf Lorof ot &1y
i nt er nat i onatithelpl ferptracme WOIEEAsHRZOMB/ 000450 filed April 2, 2008 21
Sﬁg]; ;gf 2}, : ?le q |3n fhgft P gg 2;%{1%%‘? &Egtl%el?tnv%it}?fa hEIlGailnjrre%tig-n followed by an injection
of gonadoliberine as associated with an antidopaminergic agent :
Y (Lag time in hours) = 771.51 — 54.08 X + 0.96 X* ; (R? = 0.652),
20 with X = femperature in degrees Celsius
g) collection of sperm from male spawners 10 - 48 h after hormone
treatment, advantageously 12 - 24 h, directly into a spermatozoid immobilization
solution, advantageously a saline solution (NaCl 0.9%), and keeping at a cold
temperature, advantageously at 4 °C,
25 h) in vitro fertilization of the eggs,
i) incubation of the eggs under slight agitation at a temperature between 24
- 28 °C, advantageously 26 °C until hatching,
) collection of the larvae,
k) raising of larvae until juvenile stage.
30
2. A method according to claim 1, characterized in that the fish are
Chromobotia macracanthus, notably from Sumatra and Borneo (Kalimantan)

populations.
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anal ogues of gonadoli berine are chosen anong the group conpri sing
GnRHa (advantageously D-Arg6, Trp7, L&u8, Pro9, Net) or LHRES At tial
t he anti dopam nergic conpound anong the group includi ng donper’ done
and pinozide. 5. 4. A net or di n to any of_ clains

characteri zed i 't haf* I‘E“HE ‘iﬁ%“t ing {hy fcéa“i‘j‘éédzl E]I’Err%%@eédnmg}esymheuc

circul ating abloguéd QP @éﬁﬁloﬁﬁér%erﬁréQ%bSenl%/&n e Aoy fcohﬂﬁrlsl’i%l anRHa

per hour of the raising volune. . A net hod accordl g to any
clains 1 - 4adehtaggensty Dzatg6i FErn7héx:u& Heohalegy or WRbﬂaAlasdmbeemtidasammpfglc

between 7.0 nductlv t ween, 100 300 /cm and in
that the oxycgﬁgm?oé\)%lgﬁ FiEON 4 lgc%éltl\%ﬁgﬂlpgnﬁone Béld@lrﬁﬁ? * 6. A nethod

accorsding to any of cl ai m; 1- 5 characterl zed in that the 15
i ncubation of the eggs from St e(g is carried out under noderate
agi tation condi th ons? MeERp¢ AeogrdEng b amheliclaimsnler 3pghazasiterizeil g thagghe water

eggs in a floypfs N@&‘?srrec?cq%! féggl?ﬂ.gllﬁ/ %eﬂ o &Jﬁggkt“%ﬁg%ﬁunne DAL A1

i ncluding a bottom wat er row par

sai d wat er |qf|tlﬁwhtax/pergloardﬁthmangbelhmen 20 - 30 nMmto allow a
water inlet flowrate between 0.3 L.nm 1 - 2.3 L.nm', or in non
renewed water containers which are placed 20 onto an oscillating tray

oscifol ating at 36 - R8,486d ARIiROS RS of UM aﬁOEMa&t%}lz%HQh ®hat the water
having a total anplitude of 10 degrees (+5, -5
i nt er nat i onavhielpisl usedthaoa pN mﬁmowﬁmmmwmp&mwenmozm uS/cm,

and in that the oxygen concentration is between 6.0 — 8.0 mg/L.

0. A method according to any of claims 1 — 5, characterized in that the

15 incubation of the eggs from Step i) is carried out under moderate agitation conditions,
which are obtained either by agitating the eggs in a flow of water, advantageously in a
funnel-shaped incubator including a bottom water inlet in the narrow part of the funnel,

said water inlet having a diameter between 20 - 30 mm to allow a water inlet flow rate

between 0.3 L.mn™ — 2.3 L.mn™, or in non renewed water containers which are placed

20 onto an oscillating tray oscillating at 56 - 88 oscillations per minute around an angle

having a total amplitude of 10 degrees (+35, -3).
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