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BACKGROUND 


A 
IREAC'ION to tic idea of comiiurcial fish i iim

[ .CO IN()N 
iog in Jamaica is to question its a)prorl)iatciess illa tsmall cotiitrv 
stirrotindc.d bv the sc'a.This island, howcwr, haIshongbeci la bcilvy 

iip)orter of fish. lit clhar inslhrt, wyaters .Soiattrati\t to toreists (i0 
niot Sil)port i la'g Iliailie al)tiire ishiir. andIiranI\ of the 

prodctike offs]houre fishingr,, gritmis noar Central aLld Soiuth 
A(iical .ountries time ll(tmsiflcil liost b ol'expaideld territoirial 
c[lims byIoanll of, threm. cliintris. Froit 197:3 (o 1978, Jaimiaica, 
wih it total populttion of'app)~r xfinitl\2 millioiiiitiiih+.imnuin hll 
import(d fit ai gi 5 tuns of, fish. lltIports wouldif 1o,')0(1 inytrie 
likely hvte bteen \(n Iihie. if forei0ti, ,(\lhtit,.c hld iot beel(n 
hilriting. Thus. ill(c'iuitiicl5\siafbhe, hiil fish Iilimiii indusitr 
hIecouniles ,ire attractive. 

Tilapiuri( (Oreoahriiiii.V)55,',iohIr lurt 1 lvlocally knw its tlre Afiniim 
perch, wsas introdlced toJaliilida ill1919. It flourished in irrigationi
Canals, alid ;aloss-in)tt subsisten<c le l ,ifllikillrclt w.ias 
attiiptld iilaft-w simall pouls. 13\1977. iaSmall liatcie.\ and 
rscirclh f11cilit\ w.ic cinnstructed, but the \iihilit\ of coinniiercial 
tililijt hrliruhitad iinit iecni dvlltiistratcl. !11tlat \rri 'illrtlirir 
1l i\ l'sitv wts ilv ld((d it t((rl i ill issistince (illtiitt 

(All)/la-( -I li6tl fu r a U SAI )-s l is rc d F isliuritrs l) (. I ojhIlmt.nI 
PijIv t (5:32-t0:3S), with Kbn dilph st irii, ias\tr.. tiiii'sfirst 
Iteside' tikmlv
isor i .ilic'. Pr tjectojb cti vesv (.v al iati the 

tiiulio icpiteitial if coillrni 'ciai fish (ctultrlle it) Jairaici aid tio 

increase Jam iic'ts inistiturtioial : t;ity to iriilern r pro'-rt a fish 

Iijtictn progra.irkit trixtrisim i rtp d i lhx, with al rxi-
IIIatf-dy 10 hectit+rs I~)I ,itt r, ;t(- Ir itt thI w' i II thIx; I.s Ii. .( c I lli ( If' I 

p~ro .ec t. Upgraiii4 antd c.panUtsion to+ :2 licttrlV xcv~lbl.I, 

co ri-ciritl\ with tie first pridictoit trials \vith Iii tiiiisv (tile) 
Tilhpi i a cornrllli il piiii ltIy ratiotn. uitring twni.stii/uic(l fid 

PRINCIPAL GOAL AND INPUTS OF THE PROJECT 

Goal 

The Iisic gid o't ll(jpi.i'ct wits to increise fOud-fish prd'lictio. ,'
Ihroughohlt thei ut ryIIII., prilrily thligh <-'x(-])'itoli Suppo)rt Ito 

pri\ittip olc.ts. oiiiildu oluit training p)rgii'tnl firpartic ipating 
Iiiiiers, txteiisioii il"vilts, :,iti rifissiiial iitlacltl ists, pro

(Iiietiui tt-glts for iidul--proect( ..\itillst 198.) 1wvrt. 60 par.
ticiptiiig fitritrs priduin 515a iiiitri' turis irlliiall\ fiiuii 2;32 
ltctilres ol'poolrs...pproiiatil> ,))iBte(tit 'hl iu.s tid 2) 
pl('cei ni' i t priuctio should b li fioiSmall-scail Ilhiis, ith'l 
with liss tht .I ot'itlid lanId..i((t.t.t.il.(.s 

Inputs 

Funding. Total filnanlicial obligation fsrlot .erIw-yea"pro.ject 
nli+v L'S$9 milljion, 5S-I 'pIne rifwl \ics finihdd byir.ctlsly
 
the (o() r (';Jaiiuic. with tlli reniiindvi being l'iltrited vii 
Imii illd agireiiiiits with tiwrl.,it .S:\Il). 

Jamaiican st11'. llpilIsis wis pla'cd oi tI,tririii iifdiiniitiini 
ltsolt w. . \ . (. thall PS6I))() ( h is bi,v.i cmm itt edIwlongi
i d sho t-ti.roll tlii li il)iiivI iviS illvil- 1 tttd hla .inV ilu( rtu {) tSino ,' 2 rltir sll ir li ssi atafm er.l-irf-

Iliiijit \%I l60 i r i rludini .21 ui 
,
"ediicI Assisltn(e. A\Ii11 i v , ciiit li .dIti lrtidi 

t iclit istancecer Irtle-ftitchtnica al wririeal 'SIlD ticrio-
TrOII-\ 't Of'If n rn t t-mtoItrIitO.AX tItill(1'13 1)( Iu'S -t (I14 p I-I ihs(..1 I 

of, sho~l-tvi.rl tt'eclilili~t 't. idtd lilldI(Tlthis ('O<l\VVI-C l I-o\ 


tract. r'lleiire litr atsei t (otsultlitsl itl iir tecinica'l ;td\isr 
aiil twii extension sp .ialists. 

pe:riod of 1978 to 1979, irnic then 5t0tons of' lIid-fish \'ert Silpprt l1fitlerries and lcsea;rch Facilities. ll tlhi 'isttrrn 
prodicrld ikt this fli, alid mainlyhr t o thirulhrtlt .gim <otl ild,ri uiarkltid thnilit+,origitany
girsirniritit-iiv,.il 'i,,ritiiltiiitl .tirkithin. (>ingutiiuthm. iii ihrpiiitott , thniiiirriurrii. flis ilnility rift iltluit fiiriiri .' sstsMrsirI 

h(fcrilst of, the high prioductin mid tInt. lpriitisio cci(llu nltfrtild and1 is Iuuv is\% lIrit.ilmlyI lf n.,ili.,' pr dnictinllm.nlic 

(antlsSis nftlt rlitlagelrt t svstvimm , itfillnos-up projict 532-tt))59), Thris Ll-I t llsitS 33; Irml withls t uio bin i d . li'tc iriif' :32 

and the 

ut iii ]i t !-)'7+i the l \i'isanssvtrtr fissllitr l
 

joiutly ftrridhd bv.thr (;tvcnirmrint fill iliit ISAI),was heultilucs. Anioficc.it ssiilllli t.tstnl-a,' bius. itstir, riiir,ir 
tr stirtlitng ]ifslp rit 

clilturi I]l()%% fiirstiill t~n privite sSector i tillr sii. siltius the isc-tun litrl. iffcir'lI teitliin f thic'tli. 
growssth rof c onin ircim l fiiinmi t gini tilapiahurir I( first I e rs of' a i ii l air rioss u i ai ra 
thrt pro~iije Iui IAouti slan h,t i il)52. , ' itsiitt Iil mf'lti liit iiiil fimilitV ill 

thr .'rsturro rc,iurn luiriritterd c.ldlud (\.siNii itli\its. Iii,'.ssstarit l'r %',tsr.I)j i i eries rlld Allied .(if \h rrsfi h lll))l lit' bil vitfir'h'tint A ish rtcilturis ,,  
s r il p rlds withi it Ciui

anld lrlttvirt tiom l (: er fur A,.\ ilfim'r. lisfh('iCs S]+pt.,it]isl.i Jilu;io.I m t I tNiiistry oi'.A of(ih ltrts. Sl ppurt i atlripit ildinugsri ltm . trol eHsetrclh Assiociates, D)trartinmtitro']ish ris biiled snl+ce atl'il ti r nd 
i d lllid Arlitlac tu ru.s ai Ittirrttioui l ;tCenrter IiMA(litctilt'i ,r'spvc- sirihir tri tll s(,iltth(uNI it.hell T'hui "tcility, irel a l )iirtid'd.
 
ti
ivil. 
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l~atng :i'irs;M 'Adapted 

alcOtical Sela paili ties were incrad by thc addition (ill
28. 1)1(nit at project lheadlqtiarters in, rwikenhain Park near 

. Kinjgst6n Thi Faiciity) is 1sed' to hirther refinle tlii jii-oduitioil
teil' ukCIU1ICn1~C Il.urretlypratici~44 ~2 b~IuiSupport

Farires" Cornnoditics. Ileicled ill tile pioject are loaii fullCs 
for thu Iiptto'o esita iIfiiing equipment. This pro- . 

visioii 11101rapid dIecrease illhwas included to prillit -it dpuidtenc 
Oil governenit stipport. This 1fiinllt is Iiade avail lelit cost 
to paricipating Filrniers. Money frot tilesale is to i pit iil(o

:r4.ev'olvinlg cconint fol. pulrchaseC oradd(iiona eiquipmenut tihlouigh 

4thu. Junica Agricnltiirui'Society - . . .. 

SVehlicles. Mobility of d. tension and suppor t personnel \\'it ell-
inced fly provs ionsl to pIureliase 20 triti hikes%and 24 fburi whidl 

4vehlicles 'including alutom huies, pickup trutcks, mid( vains. I 1r(.4
siiiall illdozers and t\o\Jt) i .....hledtruck lldozer trinspott28 
We: eI aJIM)p dilISeW t F.ilitate tile tilliei and1 iiiore ccoilonnical 

~f444, Construction of' fidi, p~onds .~~iirrn 1 

FISH FARMING METHODS PROMOTED INJAMAICA 

~~~ollowi'ng sectioin is it teelillic il decip ti~e reuiied 
"4''itilitits and thie expected yields Fromi' thu pond(1 Ii inagellient price

1tices 

Th f itioni of1 
currently prlntud iii jaiiiaira by project persoinil, Thiiirate 

of(1'e ii iltlic 1rvt .111(aidth stiategies uisCehy the'.' 
(!((CtIio~l) e"scse to promiote this Ill-aiiageillenlt systeml w5ill Iliie. 

(eeiInel~l tile fCjollo;iun t\s'o sections.'.' 

I . t e aa.... 
4"'jaimllaica waS providel in .1978-79 ing the original pIroject, iiandl 

444. 

P-S R 

7 1 . o06iet 

i9t 
5 oni15,li0.,t, . ecta . ' 

b._2:!!
tii i e i.9610'~'5 .'~0~hcae 

odI-l4 6toO 7';'1ectare-' 2: 

- I 
44'4~ill 
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fromttlaerial photograph... ... 

FIG. 1a; b,and c. The Mitchell Town Support Facil ty, above, Is the'
largest of the three facilities, and I8used'primarily for. fin'gerling~ 
production. The newest facility,Twickenham Park, below, Isused tor 4 
refine the production system used by farmers. Tile Meylerstield

Facility,facing page, expanded the programn to the western 
region of Jamaica. 
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' TWICKENHAM PARK AAA 

FISH -CULTURE Kingston 

RESEARCH 'AND TRAINING CENTER 
ponds -1.8 hectare% 

FFF 

LJJjJ 

C2 EHEE ~ lEi H~I~IH'H ."ElE:~J~ 
POND SIZES 

A ponds - 0,04 hectare each 4 
4Bon-0.8 hectare each 

C ponds- 0.2 hectare'hl.
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~MEYLERSFIELD JA2YIAICA 
FISH- FARM ~~Knsoi 

17 ponds 6 hectcresi 

- 7 

D-3 IC-31 

A~A.,. i -,4control

fishol11,11 

POND SIZES
A -fd0.04hrctOre each 

l!'~~8p o nds - ,0.0 8 h e c ta re ea ch 

hrn"p
 

Siz reuie t-vsal oem hi sx ae r ial eare then transferred to a scon~d pondu for rearingto the Intermediatestce nfar eing pod foy grac o~ to makea size, 

rceueyeyainobtig ~haefrthnnedtl froml broodl IIlloI1sp11-ev ro-n~~A 
T la p l ' i d t(hi t i intpJamaia is h. .p . ,......
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t!iesallicbasic !)"uelton systellto 16Ib fii : : tided :!0 !sh Ipowls is still pra.To preent ecet~ssive ]prodiction and Overcr&.dfng; Bioo~ppfor suisen(s areiianaged to iprodlutce snailI(1grami )iiliiedI-sexi:;tilaipiae ulletreairing tihirserypo ie aicfinalis thisf')o(fisliponds arfe'
see onily with nlillefigerlings that hiave : sexuailly isatte
ire fish ragig insize frot to1art 2o00 graisiz reti7liililioll
"ell 0niflh separated h'o tle tinlill bistfal of tof stocked i earthen ponds at (lensitof7500ti 1e000 pe rthectllthe'genital papilla 
 Ii. re inivrbeem however, The Se ratio of the broO stock isapproximately 3 fei-als preillcfi[lfdhineiitfl 1n(lifi(iltiolls to the oNiginalpi.0dliti0tios)tsiiu:ualeisofferedS
"lcee iii;I ailySi.e of 23 kilogriiis pieciire
 
thie specles of culture fish andI the supplelienhil feed have: ])elln tie first nmouth
alTfid Idliffermiit
tei~hniqBe for prodtiction ohecale ringer- (lurinig arid thiereaifter lit I rate, of'3, kilograms pert<hccthie;
 

/fings ben mil01ptell.;,
liaflts
Thei substitution or the originCl poultrn ed with F,::irequient partiallIirvesting of thefrylbeginis 5to 7weeks afteila specilly stocking brood fish, Fry are co11ecedIweekly, using ainylon dragmate!i ;'ittinonogw sfo!'li reienresu tof the interest genieted diring seiae. ith 6-rillhneterBoeshdsquare 
 iPonder to obtai utiforA
1the Initil ytroiject. Siniut 199 cI feed-ishndsuctilel litsro- size fish, the ctch isuasagalhdfarded through ny1oiin i with 

(Ilice7l IciP°!iial rm laesid oel.
la fis h ration usinra fo! u t,lihe crrent feormucltin esigned by projt'ct :: 12-millimetersquare mesh into a partially submerged cage eove ercontais fsh eal (Iperceint), with 6-oillieter ies reng irlurstic screen, The average sizecof - 7t7 T71 

Afsoybean 
 peli (od2psrcenly) wheat niifingsr(30 tercent h r ht se rly'that ure siHan enough to pass through the 2nlignrlea r 
III;olasses, ;11iidoniit o'28 !nincrlanditainin lprenixes. Itlils Icrude protinhanl30lpercent, aproximately nu-fal ofWliioit of nesh inetting and large einough to be reliied in ileh6-illiicter :esh clige varies ri 0.6tunto of1 ;grais o 1,0prh r rinal h b , The.Experiefte deionstraedbi t thats reouekipartial hav estrngt dmosstilbica \,itisot oeoriginalAIiAdtInI ,( ctlture species siceit was. tisually onceeiwek, is
the 

. - essetial te the success ofthis eriigeiriedit 
A 

ce . tuuhererpeent otlhe islanid, Although prpdlcitiolnl esults were si ca1this geth lpoughciv1981- h,.... plt. 17' loabca fee 1h'ro- of eh thl) utu r nylomis'toinw6practice. If partl halvestsare inthrcittrle for klfichagedi ad itdarki igmentation fiegitvel a cte al onsupe rextended
hcrior, the average size of.the fingerlingsincreaseresultigill-til( -ireocsrois)dotalh, nihtican 
 called tFe silver increased Cannibalris smalltin of fry i5the totaland agreat reictinsTlhteirgriowth al liger olr, wit ced iay.feed stocberffry.With i urintrolleted klprgraingraunl drtialfoi nlaidtisrilit d to priel firiner islate 1g7nertapp late harvests,soiebrood iiotlsquae es, inoed prtobctie uformimAcontintiof 28 ton~s30 iieritig rael o-ifh of ishuf cage vaisfrm06fo11'ris whh aveeah perA 

ducoed Ins o(ale r h riialis (30re t%, corn h it partial s,no,,tfry tretistics.....ftor oeurestpla e csaseml s Fro the 12-mi lpmeter 

inctioses aId m(in litallemfilige'li xegs" ,.b.crude potl-flSi.hIt a Is with nettin n stirgtce area of L i5hectares.Dirinanavelige
 
- omginiiay ol)t:lined by produton cycle of26 weeksr 3,,4pIihipl .Hiarvetintor brool mill ionrquwi pLii irresLing,l lure silpei 1981 smill r ,usgran each, were isrvestilfroo these pons The ieralge rate trcedpnt oi.si trhnsi'tugfho brodtionds tur'ss were priiucti iti harvs a :week
ectare fer xtended

favorupd e td r este aits niform-aige fingerlngsu. er~t~i~m arialIt r 'htimigobrdpTlIe, iperio, theialvarestieg, the ingelise ttal wrt ffry obltained1978paf w yeatrs to rivato f kagefir lonin tiylatepia , retrmec, wr rvse om A0\AAI . i Si0 18 malf) tesei0nd%1 a0!irue rae!front so brood ponds av1983 kilogrimilperu dicteriodI 
ilJlA~lllci6 iltos eFl ingverlilwre oowingis'~AAfsh14reemtlyhaltua' tanferudfrm omI dletailedomdto urer aveayelpro cla 128.0. fr tie of ',1i;ro~l uore tho . :-cio.~ ek3 -oofpermiionfliS6hectar wpur roxthana7ding!;,k)"mthe 

pas : "Z,t a: package ,:] ' .':<::+,77 /,<,",' 


cr th. teltnobgy [r hhriimmg rilpia front tite-bro~e year, !:.si¢,; odSa ,8 iogasje tcudr 
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Total 	fr loIioo during 

i-iorut v( il
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A v'eraigt size ' ....... 	 0.2
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consuiulptiol 
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t ,.111w 
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qJK, ilr 's(sro0 1',xp,,od, 0.1tO,. t-li, e,it Ied O ltlf i . 0. h, a ,fath, a t th .M eld 

To1wn d "l",vick'. "'rk 4ot ( litit'Mi 4 Supl,w I' s. 
"11h'p14t(Ih( .'.nIC , '.14Kkil. br,4od fish. l((( IId.,, wil ,,f Plrtiai 

h rVestitg 4('1f'. b'1. aplio(\inh(l(.l Ii m-tk', ltt(u'., 

t 1'. (('.4(1 4 okilogr 4so(.4 f htI S ~ln 'hkih4(1,,(( il-v'Stc( . IBastdoil allilnillygs (&lmaJ.iu tioll costs. llwhut, lprice.ti-mllh *Ak-t,\tvt loI* 

l-graln Ir \\,s JS.I.87 ,(aboutL'S1.S1.65 pr thousand(l fr'+, 2.t;ill!' 
teIr i]aill[ I)k t (141 I, t'rt)S' S i Jll) c t ' C AVsllrlt-
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praces foromarscr mlctrofution ponds. (iItll lulth
r ill-til lic lt iln l l c tl ilf'd1 1f 
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in Jaim icat.l lrillt the 'Lost 6 I~ l hs,1 totall t r,, 	.S3,dihc lil Ilfl'bT 

paultCad
litcallse firt'qltcnl ]hil\,'StS art, t'SC'lfi;Ilto)fill'sISll'"+SOf I" ar\v'stltl islallh\'ith ' S'tltt. millionl. 
-this illaill;gvl'ltenltS\x tilt, liqlt, dt'sclibtcd is [lilt rist,'ll, Ited ih apl -Oplq 

iatVf'or silill01pTiratiollS thait Ilmthai\(ta i,,i-cmistant \vt-t-kl\(10 
dec inld low .Alt,,hhm tht. L.O\t~n*-f\ t~hit ,'its lrm ('If sittisiwttor\ iat 
mnlt hitc'htrie.,, silall-sc,,,h pl-,ticcs 1,11st thclwid Off fth, 
gotverln't of (>tliltctr lri\att , opt'ritions as itent sunpport f, cilitit,s 
source of' frv tfor tlheirIIIIstl.v pond~s. Ihm\\cwtIn, Sillce, oi]\y 6 
pe'rcent ofitllpondl spacet, must fwtused tow fity this hlasprodhuctionz, 

Nursery Pond Management 

Tht. f*IvC<,lhctt~d ti-m b ,I((( trinift-irrt'd
intals at,. to nurse'ry 
ponds IoW rt1;11int t<) tllw\.areifsi/. (1 to :30 Lnrimps, ;It wh']ichtiom't 
ha (l-st.\td atuI llhtinall,s ,ts t'qtwjvitly sltwktcl into tOO(I-fIsh 
pruOdui'tioll Fmi|ds. 

Seed fish for stocking nursery ponds are harvested weekly from brood ponds at a size of only 1 gram. Each year nearly 5 million fry are
harvested from each hectare of brood ponds. 
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Nursery l)0tMis MVrtC'IrTCttlV sh)cktd swith I-.rn, o'.fi-ol 
den.1( t'iipri IS()O()O pie 'lbh 


Sugg ,std I'(Iit itt I kiinr;iii., 

Ilticti, lt of, inlacll\liit(Y lIc'tila. 

it iili.l\siitiiil ifsexed" hIiIikilo 
per hcitta- churitg thc First tiL. dilo isl.OdUll]\ iliCYiiLst, to -10 
kih irtslut, llhut W,kAI (() kiditgr iis plt'J"Ipt tit tt 
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11l\ 
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iiullr ztl lt iglilti.s Itiits ist ts i st()I) ( (k6i ain is i iuls.s 
coml e t l i jl.\tl l~ , l- biiN \\(-(-ki ) m- lt I hfliti.i i cs ciis I 

itti 11 isld Ittl siIillslrollilrt. filli the' ii p w l iito[.with iiiatcl"i rd11(1'cIll,. riilsslstgs I)() ta. fOwoils 27h(is tilt-w 
l)ltti) i- i, it l; lt)t'(l h0 (11l\ I' t pIt'\ da illill,. ii t I,I'Clllt 

nt1"i 1('\'il) ic.pllldil s llis .) 1 tot 01t ,,,a,(iA.( l of 1010,200
t5(dicso 9~n hwte taltie -om tore3.elihInad . il'cHi(' -s, tis(t ii harl)) v\itIl all re m(ight )I'i7 a.,,, \\.;Is 

litilit i lts'aii-o '(li i ponds23i 4 all ost-ve.sted fiom it(cl .3;htarc bast- r-sytktt', iiis -alii cati i i U)i11ii\(.nag, 

9-vok ead iry of2hFcct ed fhro br arp t nuroer ponds for1)(.t\%, (,<,Itc-rops)',t]h(',.pc'c'(,ct, l \, I 4,)[1' it\ ('Ta,uilli it-Wh 1ho t. .(l 

apprx'simlyods imon0ths awe' ) (o1ig.ht 20 to:)30ih sizes 
a eeh.r ilpnd r1111c se(para ) al'esl,nd operato1] ia males f) 0 l",t. )kite 
byv is )iaio(). tthe uien ,dfr. 'arlea d I(exmI od perio lmore 
3l0I0le flti tr orli lytoitain(), ctnrin 1 llfrome hetreo 

tiuti iiis Ow a\ rrw rd cino'3 ,00m l M-ritsp rAl 

\[il iJ'it\ Iklll \ I l1 I 1\( S) l) \1' ()l1( 

Inin,, tm) kill,- d,'n it\ . . I 

Fi,lil s ,I 

nursery)') pondsi~-,-. li .il 

Fry collected from brood ponds are reared Innursery ponds for 
approximately 2 months to a weight of 20 to 30 grams at which size 
an experienced pond operator can separate the males from females 
by visual examination. At the end of a rearing period more than 
30,000 male fingerlings are normally obtained from each hectare of 
nursery ponds." 

27 
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The hand-selection of male fingerlings for final grow-out is most 
efficiently and comfortably done In specially constructed facilities 
(top photo), but most privately produced fingerlings are "hand-Inthe nursery ponds (middle photo). Many small-scale
farmers simply work on the pond bank where female fish (fore
ground of bottom photo) are discarded or used as animal feed and 
the maes are temporarily maintained in water-filled barrels. 
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Production PondsManagement of Food-fist l 
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Most farmers drain and harvest their food-fish ponds about 3

months after stocking. By that time, the weight of an individual fish

exceeds 200 grams and the total crop Is more than 2 metric tonE per

hectare of pond. 


Relative Size and Number of Brood, Nursery, 
and Production Ponds 

Forl lltrt'-scah. of)([il~li pit I ofslaililigl it lo al \ ;l~ -;le; 1 till osc nat ilo lor.n-Ljolia]
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FIG. 2. On a regional or national scale, approximately 70 percent of

pond space Is used In the final grow-out of hand-selected male
 
tilapla. The remaining 30 percent must be utilized either as brood

ponds for production of Initial seed fish or as nursery ponds for
 
subsequent rearing to a sexable size. 

Recent Introduction of a More Intensive Technology 
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atiituliii- litdlarge-scale fish fiains. 

FOOD-FISH PRODUCTION ON 
PRIVATE AND PUBLIC FARMS 

Rates of Production 

HlttCi 1ur(lt(tll froilt private cottiitecrial pntds are Satiable 
(CV = :37pt'ent ini 1982). A protduer has littt ctitrt] itmr 
,s;til' ratiot, ittltrr 'his lItt'dinstnh(,(sour'e.''s il ibut littors, su , 
tlts, water tItialitv. anitd thttt, dtlpctiut largtlv ()tihis lttotiaqtio itl lld 
itnaageitett skills. lt'liabhle protlitio tdtithit w(re obtaiitl( t 
55 otif71 r'tordh'd pr\atct Jaltitii trn toltitr\csts ill easteln .uihjl.l 
I)t'tttewr 1982. "li(iti'diat with a\ gyitld oflltarketable fisI ati 

wcights exittedin 2(10 grants was 2,10() kilogriits p'cr httat 
Apitroxitathly 20 prC'i(itt Of ththltrstesls wv less tha I,500 
kilogr tis ptr lietlarend Illoe tita 20 a)rit'tct wvtc rettr titat 
2.(ito0 kilhotrtas I)(. httare, fIture I. 

Atittial rlecs ipotltiiiatuh-d b\ (late greatl ta lilttitll of 
the tttprtlu utti\v periuid I).t\\,et iltt est aind stl)s((tltt t te
sthcking. tsptutiallv Ir this t\pe io'iilituing with its slittit giow-ultit 
ptriod. ThIlttudil turit-atrtild tits l 'etvt'i crops fbr lh(httbvc 
grhoulp was i w(teks fitr all ptnds combuinted aid 5 wceeks fbr "reasot-
abl\ well ittaltged ptids" tlht' perTett. tit ;attllto ) -t1 BaSeUd 
.vilds, crop dthriitio. anild turnatound little ht\vt.i crups, the 
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FIG. 4. Frequency distribution of fish yields from small-scale cam-
merclal ponds. (Based on data from 55 private ponds harvested 
between July and December 1982.) 
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FIG. 5. Average annuai rate of fish production, as affected by actual 
and targeted turnaround times between fish crops. (Based art actual 
crop duration and yields from 55 small-scale private pcnds.) 

itittutal tlesttf ptus'lttioti \%tre (i,11)1kilograms ptr htietart fbr all 
')ttls ctmbitted anid 7t )0 kil grams per Itetct c br rtasoably 

well Ittotag'd pttls. Atitoal yiehis iott stiall-saIle c'inititc, ill 
pitnds %voultlimt, bucn 20 tto25 p.itnt higher ifthic "dwn-tinic 
Itetvtc(.t fish crops hild bcit ktpt to 2 wttks. figtirc 5. Th'lmost 
(1un0ni'risotis lor (ehahvt'd rcsttcking wt't lintgrlitng shtrtages 
aill s(lelays inrt'filling wiattr.pontlns with 

Food-fish Production 

Total annil tltrdution tof'tilapia itlanmica rtiti 1979 thrttgh 
1983 l'i bttlh pttbli atid privitt sttturs is t)rt,:Wltdt in l'igutre 6. 
I)tring tht first \vis uf'ti" I)tro'Ct, 1979ush 19tI, thtrt was little 
tict glowtlh. "'tillprutittin htld i to I 8 ttuns per ainntutIli its tlh 

pidlic stot phlsed ott oiiItotl-fislh 1ultoslutitt at iippit:xiitatcIV 
tht saint rltits pl tdtttrs 1981.pri\,att, unttereid thte itidtsth v. It 
h3lowtv'i., total pruldhcttt ohlld to abtotut :36 tins, ith growth 

hlritgn lli di ' f'"inibttlt p ci it it sttttirs. In 1982 th ihartvcst 

126 tons nirt than tript'd l\ls i l'thi prtious \(at, and in 1983
 
o t p u~tt i tlc ilio na l 27 e r 'c 0 tolls .rea s c d h \ a lla dld lp ctit to , I6 ]o l nd
 

.on:struc'tion itt'ti\it\ lithe indicaihcd row'\th
(11tit+n I9),S3 thait w"ill 

totii t ai,tthruuiht l)1. 

Smull-scale Privaelt 'rohtiiiers. th( firstD)ri)(it :3years tl tlit 
proje, jct,1979 through 1981, all priattely prod ed fbtsl-fih Cai'mt 
I'l'oilnsili ll-sc'ilic fish lCltlO ;l~v Oi 01'"()t'Oin'IWO,(:')SiStini 


proit tin pIotds less tIain 0.5 lectr csh. ( ;'t\lt Is te\itsi\eh 
coistanit (titilg this pcrio, l..grduall\ less thlttitll(sitig fronit 2 
tois inI itsl apid grlowth of'siall-scale1979 to 27 tois ii 198 1.The 
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hton" ill tht(" I'l ]liall'(of 1979f to) h s |himl "2toils. fil tlit( llith'r i t Im ll fl' 
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l'll pii du}()h ()lh(.r h lii 101)(1-11il l)~-c'iolll. ho or( at (1-irs, cl(I 
(hlicti(oii (hji ljt ( lii lp rio~l \ovrrrt ti., (dislo hiltl I(.siliiiL loIiii ai 
Nw itl'l ili l h i , sper us, aili( l i ' r( to Ir,J l i sl l is-
trihliilli c l ll)ili(.] , \ h -f'l i II-, . \i'llllllluld-oi\ ll ,(11.. riuliilt ra li'a 
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Even with strict import limitations, annual per capita consumption
of fish products in Jamaica is nearly 10 kiograms. The economic 
feasibility of tilapia farming is eni.anced by enthusiastic acceptanceof this fish. The occasional larger tilapia weighing more than akilogram, as above, may be taken first, but pan size, 200-gram fish 
are readily accepted. 

o )l p-loil d, i ia.t d -,o\ t''.1 ,..1it-(m ll('Il 1 l i lsw. to lori ill(,
stahil;t\' to li'h sopllis for"illif-t edr (list iilmto .s Ih \i\', s 
p ri~alc. ipro (lo ,i(Ho ~ll . , thli, I.()]( I .;11. Ic..ss ill~ o tllt{li.
C s(I,'lcd,t \ it -l lHm rit-()I 'dociol tht.ST"'ld(lilia ~ (I,11ili. 

selc( c].h (19IU3 tolm(t. 1 )I.N hi l.inI r l +l.c(d k
l ], 
(-\ pl) d dh'(I - r odIl'i ch (tioln h ) I IH'( ' t d u l l ad, sil~l i (l.lt r , Io 

plnds'. t\ fitt t tt- roo tit ill itt l o-Iihtit. it Ii.tt,,.Ii it. tiIC 
i)1llci( s'e'tit.i lit'litieN. 

ECONOMICS OF SMALL-SCALE TILAPIA FARMING 

Costs and Returns for a Small-scale Fish Farm 

H\' liiid-l19 2
' , 

c'(nltliiw'd oifl\li liiai -sca' i shi I.Iilliil,i 
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palliesk. I)iil this \o()1il(1 h )(1111. Il'llii-~ l sori,otill ati hcst.i 
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rmalh Janaica 
prodluction ponds, Annual production of foodfish fioni ltlns fariis for marginal or swanpy crop land hut good retuns and short crop
(" slight1, tons ties (12 tol 5weeks) enhanced the firm scash flow, and idc ita. 

pnd eprodceslthe Engerlings needed for his fislsi iaring wvas originally emphasized as nalternate Ilse: 

s thian 10 mietric sbout 4,tons pcir hectare ofhndY 
~' Unit, costs arse J$3.50 (about US$1.16) per kilogrim of flood ishi ' viable. competitor wvith tiraditiona iPiim crops. In ttdie , pastJ~

Appi'aiately. onie-third of all costs is in fingerlin~g, prodction and(present ceconionlics of Sinall -scae tilapia armin are comnpared-'r
(abotUS$0.06 per iale~iniuirg). Net annual returiis toi land withi Som c.omnoii Small-scale rowv ~I ps and liscstock eiitcrand ana!ent are J$4,450 (aboit US$618/he tai die- . 
familyloperitel Ianis etuius tadEarl oih targiiis were very' high fis f g due to 
(4.5 pcirsonIL"dlays'Iperweck) are j$l0,388 (about US$1,440 peri subsdized matel dbo inputs fro t projct to convinc 
hiectnr).) fpon can be filled by gravit- instead opuimpmg net cauious faierstenoIr the new industry. afiirl t flosseve .. e.. 
annual returns are. furthr inc'reased by J$6,257 (about US$870 pfr the gradual removl ofnmost subsidies, tilapi farning continuesito 
hectamre of,land) be competitive witlh other agricultural activ ities. 

1'or relatively small-scale animal husbandlr, tilapia farming isFish Farmig and Competitive Land Uses less capital-intensive than hog or broiler fattening It requires more 
Slabor per unit ofeaputal, but returns to labor and inanagenient are 

Land use is influenced by physical and sociaI factors, but ccon- higlier Tlus tilapia fnimng hias addressed ono of the piiiegoals 
oinc considerations, such as initial credit outlay; operational costs, ' ' of the Government's agricultural development )lan: i relatively 
labor requiements, and net profits, are the prime motivators. I I low-capital but high-labor type of livestock enterprise. 

TAILE 6. EXIPECrEI) CosTS AND IIETiJ Ns FOil SMALL-SCALE PIIODUcrlON or 
' 
TiL.tIa ,\*IoiC.AON 2,4 lielC'AES OF 

, 
L, :i , 

CONTAINING TIREE 0.4 fl ECrARE FOoD-FIsIII)oNDS'SUIOITED InTWo 0,2-11IIE NUISEIN POND' 

Item Nursery Food-ish Comblined 
(2x0.2-hba) (3x0.4-ha) (2.4 ha.mof land) 

INITIAL COSTS 
Pond constructioi ........... ........................ ......... ,().0() 15,000. 00 21,000.00 
Equipment (seines, holding cages, bucket, scale, dipnets) .............. 1,500.00 1,000,00 ,500X()
Water pump,;135 mnl/hr ...................... 300.00 9,0(0.0( 12,000.(X) 
Total .... ,.,............ . ............ ................. 10,000.00 25,000.00 35,000.00 

ANNUAL FIXED COSTS 
p Average interest on loan Ior initial costs amortized at 12% 

per annum over 5 years .......................................... 812.80 1,935,25 2,748.05

Depreciation on equitpment (3\ears' life) ................ . .......... . 500.00 333.33 833.33 -
)Punp(7 years' life)'................. I .... 428.57 1,285.71 1,714.28
...................... 

Ij: maiteanc .Pondin.tnance........................................
1100 00 300.)00 400.00 
Use of exisiing storage structure...... ................... .100.00 400.00 800.00 
'ITotalFixed Costs.. . .. .. . . . . ..... .. 	 5,241.37 6,495.66...... 	 .1541.29:"':':ANNUAL\VARIABLECG -S ' ' 	 '' 

ANUA ~ ...............................))IAL 	 2413
 
'? 	I ry for nursery (@ J$5.00/1000 .................... 1,654.54 - 1,654.54


SFeed (@ J$600.00/ton) ........... .............................. 2,059.20 9,652.50 11,711.70
 
Diesel fuel foiputi )(@ J$0.9WI1) .......... 609.08 1,476.27 2,085.35
 
Chenilal fertilizer(@ J$3.50/ton) ..... 165.45 341125 506.70
 
pump maiitenance 3 0 0170.........................................1,560.00
, .00 
Transportat ion for feed and fertilizer .................... . - . 180.00 .120.0(1 600.00 

$Laor( 	 "
J$25/man-day) 
Feing (2.0 hoursay).................. . 343.80 1,611.56
Harvesting (2 man-days/pond)., ..... . . . . 472.73 "47,50 • 
H.idI se.i.g ( $1 0 ) . . . . .. . . . . . . . . . . . .... ... . . . 647 .00 -
M isc. (40% .......... 975.69oa................................... 	 1,399.37
 
Subtotal, labor (237 man-days).................. .............. .. 2439.22 3,498.43 5,937.65
 

Subtotal Variable Costs .......................................... 7,479..19 16,558. 45 24,055.94
 
hiterest on production capital (15% per Mli11 ) .... ... .................... 1,124,62 2 ,483.77 3,608.39
 
Total Variable Costs ......... ..............................8.62211 19,04 2. 27,664.33
 

TOTAL ANNUAL FIXED AND VARIABLE COSTS .................... 10,863.48 23,296.26 34,159.74
 
UNIT COST 

U /100 male fingerlings) . .................................... 16.79 
(J$/kg food-fish). .............. ... ............................. 3.50 

NET ANNUAL RETURNS (@ pond-bank selling price ofj$3.96/kg)' . 
To land and management ................. . .. ................ .. . 4,450.26

10 ,3 8 7 .9 1 TO land, labor" management .......... 


'The economic analyses (late 1982) are based onl aproduction sys~tem !inwhich each 0.2-hectare nursery pond produces an average of6,850 iiiale fingerlings in 
an 11-week p)roduction cycle (including 2 Nveks turnaround time); annual Iproduction isthierefore al)roiuatel) 64,700 inale fingerlings This provides a 10 
percent mnargin of safety in'stockirig each of the 0.4-hecta're food-fish'ponds with 6,000 male fingerlings every l weeks. Total annual production of 220 gramis
food-flsl = 2500kl6gramsperhectarex3.25cropsper)yearx l2hectaris=9750kiogrmiis. Basedon actuai production statist icsfro m55 private ponds harvested 
between July un December 1982, an average annual fisli yield of four out of five smallscale fish farmers Wvould equal or sirpass this level of productlm, 
provided average 'dvwn-tiie" between crops did not exceed 4 weeks (ie. poiids without fish morethan 25 percent of the ycar). . ... 

lj$2.70'to 3.20/US$ for most business transactions, by late 1983, an official devaluation set the .(hamge ratelat J$3! 15/US$.
'Pump costing $16,000,0 is used 75 percent farming activities. cost, depreciation, arein fish Initial aid maintenance prorated accordingly.
'As ofJuly 1983. most small-scale farmers were receiving J$4.40 per kilogram for fish at pond bank. Indicated net returns are therefore conservative. If 

pumping is not required net returns are Increased by J$6,257,00. 
Approxmately 1/4 -time manager is needed at this scale of operation.

6An average of45 man-days perweek 1/4 to 1/3 ofthe work is b.st accomplished by a team of2 or 3 persons, Therefore, at this level, 2 or3 parl-thneworkers 
are needed to meet labor requirements. 
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Sobsidi 'ed h1idepdent Sugar 'S t'f N Be~Rd"'Gre 30-hog 1000-broiler.~1t,~12 ~j'a14 18~~ iP-,3 can vai CM Juit8 tiunit 

4'. '%',A; Tilapi ')i g ha)',,.Lhestokt 

3' ' i)(11afs cor il 

Totil cots; eix iding labor U 10' . ... .... ..6 .. . 11..7 2 I T .- I G 1. 5•2.2 15.2 16,77
 

Net to eetarplt00
,-m anaemd traicagesrnt .... 5,U 'la3'3 31' 2." 1 6 5.55 ~ S"~00 ': 2. 0 2.8 2.0Z " J 

Netlage9n"'iI.... 5 9 32fi" o ei021.5 138 2.el6 1.l9 
; ese'om',of labor: ($n'and#)7. 't65 22 neogVi17 8 3 12 2.59m t 
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Cot iysfrow crops, livestock, and SUbsidizd 1981 tilapia budget ariadapted from F,E Hoss, 1983. An'analysis of the economic viabilityofthe
Gcvinit"ofjaaicaJUSAID Inland FishgerieiPjet; Ph D Dissertation'uburnUniversit) Alabanii 193pp


iIld ianestedatacostsUsidied approximately 50 perccnt by the

6'a typical farm in1981i ith two 0.5-hectare production ponds that were stocked and 

Basedd oihignaentpractices promoted in late 1982 for a -hectarc plot with 1,6 lacctar.e% or poidcnstructed to produe its own fingerlings andj l 
Imnstitsow food fishi (seetable 6)."~ .-

"I'esc~alesof'operation inidic ated aire appl~riximatlt iaximun ifinitial costs are to be kept in the r00g olit0 f83 Frcaif linterestloalisitos llt, A,Farmers:~
 
'WYith purchase o120-kilogrami wveanersand fattening to 9J kilograms.
 

.Assuing a annual return to land of 8 percent of (quity value of'J$12,500 per'ashectare.',
STAfter Subtracting atiinimium return to management for risk of opi rating capital of.10 'perce~nt of' total annual costs. 

a Iarlming is iore Capital-intensie awequally or less Fingerling Production in the Private Sector 
....... bpnt if investmentn 

' 

r-i 1tel.Sive thlan m..ost comnot plant cropsn 

icqUirei me 'hie Duriag thle first halfof 1980,
cjital. caia ibe ituins geierally higer Sig- iyle fingerlings wve' produced at,

ceptio1nificantto this genecrlity is cultivaion of, icd be.ns. tile0government support facilitih atan annual rate of342'000 Withi

whichl wold~ seci miort appioiitc fdiml-caefrer ih te. e~ption ofthc second senicsterof 1981, when' nzossamnia
 

ltdil cpitdcs labor potential. wts being rcplacabi T. 
 iiltia thir output has stcaili n-l 
tshouldb.pointed Out that tile two main economaically col creaseo, surpassing 800,000 in 1983. From tl beginninghow

petitiv6e'i"hi~rs Prises -ining I])Cals was not su$0icieet to mect dck'ans
to fish fa hog Fittliq ancl ed ever, this grovth rate Finger- ' '' 

prohm tio i rave longer Crop times, Which Can stra l atSmall lng Shortages soon becamie the 'p incipal limiting fictorito furthcr 
farnlii'"l ash' flow, arid are very market-seisitive withi piodic xpansion in theprivate sect.r Inl spite of' tils shortageI, in 1981-e n q-roduet onnwermall-scgee inch ders ntrsei'~Mgluts Causing a fll] in inauket piices ofup to 30 pecent. At curient farmianes were not eincouraged to piroduce their own finge.rlins .;
 

pioduction l'vls tilapia has itot been imtiarket sensitive, 'e low since lttleprouctiinizidcost 'i 2a thn asvamilable oia tla
were
Tel-al hsi price of' til ins er Coinied with iloe marine fish newlyalldopted lroo(l 'a dnursery poidmanageient piractieslcsl 

''lfbi-6orcga exianmge rtclated restriction Oia g' ....sadl( .ccuminlate,' 'impnted sliavea e.a.198. s c.nt ( i .. i ad tByetile 
4Ste'adily (irivcmi ipl the price 01ofnl rusedl fish, rrtla Subsidy oma Ldiiuccd by dloubling tiae cliargfish gluts ) .miale fingerlhngs \\,as 


areiaot cxpectedl ill the nc'ur fuiture' ' froiaa J,$5.00)to $'d0.00peri 100, Whlere conditionls periaaittedl fai mar
 
Srs alre ad in produtction e age
 

7.Capital Availability for Fish Farming pond ii thaeir operation, and tile licy vasadoptidetiatiiw
tha eias 
with 'at least 0.4 hlectare (1acre) iin fbodfisl piroduction Should he"'

Thiroughl thle lobbying oftlac project, the Government ofJ'inaic'i 'designedl to pIrodue thle i owninale finagerlimngs, In 1983, thc ast of,
ihas lddedl siaaall scale fishi fi iing to the list of emitem'prmses eligible the fiagerling' Subsidy wis reiaovcdl whema tile claage was'agaia.


tfor 'rl
low iiterest (9 pc t icn to aoublid to J$0.00 'per lamai mic finagerligs,
Credit Bank 'In thli-se'cases, ia lic mltural n is takea oi the Ciop, Dimg 1982, ioe tha 1.2 nmllioa inal fingerligs were pro

iahtle at (iced iia the public aiid private sectors This wvas 16re than double
farner s 5 years to repay thle original loaia. 

.,.TLcmionistrtcd p'irofitablilityI offisa F'armaing hias also comavuaced tile levels iegmsteredl inl 1980 aiad] 1981. By the list 6mionlths of '1983 '
 ......... an
~:. ~.... ~ ce t 1..... in tbrou,.i........
wtle.,co e ,im fanks arn,: A:guto 'li18tcial, o t ftep-to provide loais for developiaaont of, tha iate of piodimctmon Ii i abed to 2*0 millio male ingerlags"'J iedium-'stale, fishi fairms.' Tlaes loans attract a bMghr iitcrest, rate, per amanum ''Altho'ugh production lit tiae goverinmeiat liacmltmcs had 

gf'151prcent hut havee i 10- loan repayment period A sig- increised, prinipah reasona for thie suddm gioswtgll as the ' 

- ' 

thePae
nlicaat nluiber r6fsinallscale fariers' ])iv'e aipgi'aied to tlac paricipation of' priv~ate prodlucers' figiii l"7' Based omatile total
 
iiodn a Ca t rothiith rlliaiisil. numiVber of, inalg fmigerhlings Stocked i 'j)iodction ponds tie'
dullep-scalevia epa 

Conlti ibutmon oftlac priv'ate sector mnci ascd frimu Zero iia 1980 to 14TREND TOWARD GREATER INDEPENDENCE pecent in1981, 43 pecienmt in1982, andl 541percent inl 1983. Tile
OF PRIVATE PRODUCERS present respoiase of privaite produtcci s Suggests 'that thle\' wsill 

"rContinau to accipt greater resosilt i..........a of fingerling"

-Less than 5 'ears ago Fewv Jamaican scriously consideerwd aareners robProlctin
 

thepronspeet of seii-intnsive fish 'faami Atriothlat stage, special 1>' -'.g' "ssg. " 
'' 2' '
 

uespnsbiotnienticemielts sreret'needad to convince strious' fimaers toti ansfer t
~laicd'froiInatraditioaiii~adproven agricultural uisc to a new hiighi-

inves tmnent type of ianimmanibaid'.hefo.drngteelv' Harvesting of Private Ponds 
' 

stagesmn-any inputs were stpplied by the Pr~oject.Ho\vevcr. as"' 
S 

pi1odulction graduallh xaded,'th'eapiaj it to provide the re-' Fish harvestinag equipmeuat vas not initially available tofamners
 
iieod inpu~ts incrainl bcai te't liiting factor for continied since there hiad been no p)reviouis history of commercial fish faing1


'growvth. Foriiii'ly, 1)bthis- time thie, farmiers hadl developcd' in Jaiaica,'Tbis equipmen't wvas to lie purcaascd by thieprojectand'

~c*Aifidi{6ini'th'eeconomieviability of7 fish farminig amnd awilling 'resold to producers at Cost. All larger producers were. to harveSt 


iestopaticiat inah s6f>dacoa their own ponds and the sinall-scale producers, lacking tie"'e'ic'j?
''
 

~, 4Th4-4; ~~ S:i~2ft1' ''.' "~15 



By 1983, most small-scale commercial producers of tilapia were rearing their own male fingerlings. This farm was designed with two 
0.2-hectare nursery ponds to provide the required fingerlings for three 0.4-hectare grow-out ponds. 

oi1111s o sr,i . 1IS6i il(.h , 41 , . cfiis s liito % dw ' r
,*itllw s4hlu{,ltill,' cost .\Illlith ' ,lll 11'i, is , i . to 1'{%vtir'I.M f I llg lfa 

po.,I. hlirv,,,,h c-llla|t halr-,d ,l, a 

herfi ti s- Ii I. ll Ii i I.\I. hiw1'J%% '{lil,. 1 I,ll'1ll. 

ll800~ 
0 00 -

~ 
I'l~i(ltolli lill1111-1-c hII('i_'II\ohrii elsl d 1 1 
prjcliii -a'!fll ;.i i}(.11_flchv i, ISo ll)im l~alla l 

xtilli 
ll''li 

iam 'sled Ol,,r(,floods. b\.(l.ithllin,.t,.,l11llo sllall rll.. if(r-ca 

1,800 "% silst erv.'lhi i lts lstiJ p hll .I \vllIiiI l ii1% ert-I 

Ill --

U 
TI'thl- hI,. m ',~p~l'~l;liv n ~h. ._ 

1nl1ilk;tv'1!TS2\kli,'tiOw,\wcck hli-\m.slS(,hdlI lleh ll il(.10adh.(131 

V1 980I98 93 5"i illi ii lil f Is. 
n nlllll~ l i.lil Sm a,l~ ll 

i),i 
co(lillIlI'l-c.ilIlll dc ttioll pl dsllI 

F 7 1400 o of m 
f- 1 8 taU Ii 
D :
01 0 

f 

) 

by puli a 

I 

i sco 
t aI" 

u >lil" 
U1AAu'l 

Iillili h ilill l silijill lltil il ii i i tl SiSli I l 
ilii i o s lidtiiilsi ilr liil iiiliii t II.ail isli ililtllu itv 

groail r kal vhS1.00h1- illi kill/ti'l ill hit,4l 1n!"llT ;i lllrvslill!. 
l %\r';=l,;i illlosvd' Illit-coliollll';Illv\II ;l, 

• 
ll ,'hIIIIli'all;cof 

1,00 -1 I n I ,I U-dl ' li~liplol i 'lll" ! l ;i l, %(e ,tillt v llrl~l v , <lI tiltso 'll,{hl c o s t sl, 

poductio durig all li lil i'ilil ifll illiiiii ilili iiih ill l-

.6ild" 
"O ,- 80 0 4 % 9% 

(olltr,('tlia'vs'mlillIls opnl.tionl 
.vsttl.1 'lrhal.!,\%%

, 
,(,1 at1JS2,0 ( Ami di 

At corllilly\
I,S.S7,0. )((1. 

ll, iar
100ll kilo,

0 60 0 
3 ,i-

E 

10 % 

• -
I 

I-

E~ 
0 

U 

~tl. l l s l il iq k .;h o rl a n dl~[I,1 slll a tlih nl c o s t,s ;lm l'l b'dl ( I ill ; 
i -

pr Jn{\II Ii hlI)I (Jlil Jl20 ltr1('filt thfIIis,(hIrqI ;irV l11it-rI s hit l wi f. 

tlwsc'IillillsIhllfisr,csv{I)miida llporl.'ioilly IrimhI'll c'halrgi., 
W \lf;l1111(. \\ ill] if .ll lrl~ (l po>ll~lljill(d I11iiiiill iaih,dv(

40 - Illaill(tforlh '.il e(I1lihI'lop ll+11 imir\(s, ;it ,acoi vni i l v wl -ir 

+..,+++:
.;Jj 
 ifIllalv+tiliouolildi Ipills> r I'1 (11'<lv('r,ilIt'll llial% "('%S, m t"l'ai2- oi-I 

200O 10 0 6 ::- :r .7 %:3 pe{riod(, ,iliwa;ill l'li qlilt,t i ' i i !7 !l;, : Yt i . 3 wvcki'l lit- n1listhaivea sI I IlihillI-Itr IIliil 
I ~ a . 'Ill ,lPir(.!i;, s,, li l Ls a , r is ,,,il i t -. , il 't, II -i( ll \ h , V llil lla,,,,,a il ld 

~~~~~illillilliilliit (.'Cllili ll ,{i .\li vilh A , f6 hoillr ,llr 1 1,11.,r 1it 
0 w lhcr c all1lla r %. il!, t,l i111 h i s.o%l)1 I{J ll ill f l l IIllor c'c,hi ,a l y t l l h i% 

19 8 0 19 81 19 8 2 19 8 :3 c oflilra ilh f lir alvei\'.t 


Yea r Th f. llilliti llillo f,d w! llir,4'slhfigc li ilgf.,'ilidl d w ra le .1lw hich it 
, 

. t'.\wvtrv palrl i ralhgy.t pillh

iliokfil lf'l " ,S3 Ililo' o thel iilli Ilad sld(11 
%%v,;is I)1l~ l I(lloitivali' ,,(lohr
 

lil. Hl at 19i ci.lln hi-vli 

, 


al illil hel Sev i'allFIG . 7. Production of male fingerlings by public and private sectors fi1 rilrIlli!rs Ii ll hl rsI li lan vl l r 'ois(L'I 

from 1980 to 1983. (Figures within graph Indicate percentage of total p~lolllrl f'lIp\% v owhn!%1 hilla=prill.h c'(llhrlll'li, lish. 

production during a given year.) }lwr',vtilil4 opiioniil IIlasnoti Inll'I'li thli',le(I
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MARKETING FARM-RAISED TILAPIA 

Related Supply and Demand Considerations 

Jaimaicanms traditionallv (.'0!sont' Ii'g('g Illititi's o1 fish. Per 
i 193 


wv'ere Iiaivestetd fiiii local IIaritI'Imil !hi't'siwt'ir solIorce's (Nlitistrv 

of'Agricultnr (estilatc)and an ad(lilional 19,050 toils oflcslih anl 
l)-'oce'sst'd fish ,r.'('i,'iliporte(d (jaiiaica National Planintg Ag(',('v). 
By 1982, howeve(,\tr, per capitit comnsumption of'fish had I[lhii to 9 
kilos, as local catch I'll tos.00(1 tolls ai(l impoirts wr'rv IlvI(( tio 
13,000 toils de to itadterioratin Ilal c ofr volemts situationi, 
whie the' popiilationi i('ri('ts('id b,, 9.2 peice ot over tiat 9-v'm' 
period. Assuming that demian]d had been satisfi(d ill 1973 aid that 
it grew ili pioportion with the population, natioalId(emcad fIr fish 
in 1982 was 3.1,0(0 tons, i'ore tia 12,00(10 toims giretahr than 
availlhle supplies, 
ThI'inslore iiariic fishing grounlds oft'aiai'a are ('cosidhr'(d to 

he os'erfisht'tl. 'F'liis, inl addlition to Ilb' high fioreign exchange
reqpuir'ements fir fisherics iiipierts (e.g. hoats, oiithoard iiiotors, 
l1l,a,1d r('place('eits 1 a'ts), off 's little iopa' that th' 'aplire t 
fislory will fill the existing ntisatisfi'd deimand. Sinmilarlv gieatly 
inici('as('C( i potationi offish is unlikely in the near f it as pficts 

are, rising on tI' world mairk't oid the foreigin e'xt'mlig' tli'fiit 

('ontiueI(s. 


capita colsutio)tiO l 7 ,ts II kilograms wh(n 12,000 toils 

lcrt'as'(l auliiuil production of' tilapit, hrn 15 tois il 198(0 to 

160 tons ili 198:3, indicates that fi-ra-is.led tilaLpial Lirg(' tha I)
150 

graiiis iel'(- ,i\vll(oci.] d hv the' Jainiaic (,' iu ii'I' . 'rhit' 

fre(shness of'thle l)'odlict has been anl il rtaiil licto' sinlce ahigh 

per'e't''ntage is sold live with utist oft'lhriitiid'r beiig mark(''d 

l'eads-ui after gnttilig, t'gilling, and s'aling. L(ocal li'cc'phillr'' of 

tilapia a'itsfilltht.l refeh'cted by atpiI 'loflocal r'estalLrail'
urs tlhalt 

raitd it ligln.i tlilau imipun't('(l snapper allit grtiip'(i il odih., flavo'., 


FIS11 Ji);i,:l) IH AN IN Ii'I:TNI .IlANI.'.\S :x'T 

Item Tlilphi~ ( r'<mper lBvd Siappter 

I,,,i,-('sibcli,-e test ju.,,, 

(:,hlo................... . 7 7.(i
. 7.4 
Aplit'ar"'c('' ............. 7.0 7.2 "7.5

Tlaste re'sults
()ltr .. 7.................7.2 7..4.5 


la\iu ................... 7.6 7.5 7.1 

"]'t' l '................. 7 9 T.7.1 6. 


'lsie test was u(moihitid h\C Kitchnid Cuoisiir ''uter. 'h cinerut' 
pallfI consis.ted ofeight .iiiubt'rs, prii'arilsy restaurmiteui's. All simples
VVr'Vfrie,d Alt(i ihLiiog us1u (upuanLttities of' salt Mod l ck Yitulr. 'lest 
.'Iirac.teristics were grauleI oil a stle it1I to ill listrlicu''sIng um-dv'i' 
t r.f'u'. ,ilt,' 'd ar<' ,. Iighti 1 sal .eilldiCt Ili ' ro iluet pan ists. 

,\pli'iixiiiitely oii.'-thuimd iuf' ill fish iimiici)i't(l iti1982?., uii'lv 
firt-( riompe'titor(') irf'i'hpi. Tis qualityans imisre al.*i 

rsthi 
times grt'te ttliai of tilapia M tlhat aii 1ithe, rateo'lpro(dnctiol tii' 
nearly I0tim('s gr'eat('r thai targ('t(l levels ait the 'lid-f-project il 
19811.,8itil Ih, Stagnation of' Ih, fl illdllstry.'Si(all-scale c)lllill( import 

linitations, anId ai expa ding jaiplation, thiIliiiik('t pot'nitial for 
firni-raisedl tilapia is vci's' fliusui'ahht. Analyses f'ra ils. 
sponse alid the, ti'alitioil s(uur'es lid s\ih i.iiie if' fi)shpun1hlts il 
Jaliict'a iidica'te tlhi' project goal olin aiual piductin otf'5.15 tils 
tuftiapia (lc'ss tIaii 3perciit of'tital national 'tuilsioiiptiulituffisli iii 
1982) is well helows thev level that wouldI satilittc niationual (eialll 

Problems with Pre-existing Distribution
 
Channels for Fish
 

l)uring projicct planning, Iliedistribution anId marketing of
 
tihpia vS'Q't' no lt('(lh'd a prob'lm. Nil. of' th.e marine
('no h)I-
catch hl traditimallhy Ine! m)v(I'through a tietvork of, siiall
scale ii(Mlelii,. termedl"higg-l's" aii( this syst'ii \%ts 'xpcded 
to remlily absorb the (lin ttioil oil siiiall fiin's. Il (litiol, 
arrling('l1.its lia( hb(e ina(l With the L'('iitr'al govi'iiiiit llarket
iog body, tlh(Agr,,iulturaI Madrketing (Cor'poration (A..M.(C.), to 
prchase anid collect fish fi'tnil tlie Iarge'r fit'inrs at th. pon luink. 
As agr el, quattities oftish iii excess of'500 kilognims were initially 
collected IyA.NI.C. ill '(.figcrated hucks iiiui d(.livercd to its fisi 
processing plalit inKii gstoni. 

Se'e(ral flctors hall heel ov'looke(d oi.not antici)ated in the 
('aly projt'ct planning. First, the captiii'e, pro(''ssi g, ailil (lis
trilnltioii of, a hilgh percenltage of' tie insho'e catchlihadhbeen 
integratId into filii ily' olerationus, thus gre'atly' redtcing the risk of' 
iloo-paityneli ot.n fishi tAko oil coinsiginimenit. 'fin fiminilics of' mlost 
nf(\\fish fi'.iiiers had no experitence( i, iii'iketing fish mill no desir. 
o (h so, and. ill atlditioi, werc often iiiswilling to ('xt((l cre(dit to
 
th' highly moile higglers. S('co(l, the irregitlar lialest and
 

il(hv se(attei'm'( fish p1)l(IS m de the orgaiii/atioin of' a tino'lv ailid 
syst('iiitic (list'ibiltiol systemu liffi'lt. Third, the A. ,l.(, which 
rlainto atVliit'ial (h'fi(it illits n'''al marketiig operations, was 
c'lc('l dowusvnu' lie ( ;uvern'iiit. 'Iwo otlhi'r large wliolisale/retailn 

o ipani's, aioailica "ruz.eu FooItds tuil ( ;riee Keniod, altlnoigli 
t'xlpe'i('(''(l i,marke(iiig fish, were geared to iiipit,ul bilk fish 
)iti'clias('l at a lhow''r pri(''. 'lv iitial low vlllle, ilconsistent 

supply, ianlhilhi' pritce o1 tiltlia (Iis'oui'.agt'd tl11 finn. inOviig 
this prdlui't. It is i'abule that, ait'the fisl fi'iiii iidusts'y gro s 
and,supplies are Stabiilized, these to' similar lare t'aimaies will 
lb'gin iiari'keting firni-raised fish. 'I' (lath', however, iiuist tiliapia 

up''atinn tol r''cently. 

Development of Distribution Channels for Tilapia 

"'he'initial involveliint if' pri'ect pe'rsollilel illie (list ribultion 
pr'ucess was slbsllitial since seilli-iitelu siv'i' fish fi n',iig r('tfuir(
Iav' fiiialeial inv'stmnit, and fiiiltiu, to reach a nmarket, e.spe
c_'ially ulii he' ('ailv Stages of' the iidustry, wiuld '(i ,'atlvthing avet 

'' ('st i('iit iinteret 'he ijsi' policy, loiwevcr, has Ien 
ti grrldially witlh(hrw Support as confidec(th\c'hpctI illthl 
imrketlability of' tilapia.

Prioir t 1981, iist fish were reluctant o' uniuabli' to 
locat' miarke(t iitlh'ts. ,kltlit I hglI)it''t I)i'Htiiii'l werv si+huiii 
inivolved die .ctlyill tI i sale of'priv tely Iurou(liced fish. tli'y lisuially 
co(liiiat('tll' ('gotiatiis betsvei pnuuliice's and lilihvis. A 
sAo,lll fi'tl('tiui vas uof'tei sului'l Illl''('st lit' it poIni l baiik, hut thmtiur <llt'r5'('' iiistititiis st'l litspitals, aids ts chiols. 
plrisois. 'Ilies' ilistitutiiulial iiiai'kets i''t'ivt( th' fish dirt''ly f'ii 

Iiifirier or tlii'uigh a iuiiddleiiu:in with a previouls histor' of' 
(istiilii aiuriio' fish. A;tothe'( il iilt't wa1s a siiall fInal 

(l whinri' fish wie llili('t''tl i ' v 'u sl',s i )liv 
niark-o ' hel . l ]( uts (1". t , l~a ' ls i(ller , il~ i b 1)%( o)f.hby

iiidli'iiieii i huts I' to 20( kilogi'iis.ii iothi of'tli

.ol. 
(1th'i
(lifig 


'l'hli' i stage %'iitthe iif' ast of' d('('lthopn was ('stablishiilllt 
ci.'aliz(l dist'iuition oth't. h'lis was mu:t' practical lail at
teipting ti iiia'ke lit pon(I bink eicilise pr(Ilctioii piithls were 
ssidely' scatlr ~i't]aiic'ct'ssibuilityv tit puilic iinh private transport 
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LEFT: Fish t':at are not sold live at pond bank after harvest are 
transported live to a central distribution point where they are un
loaded for 'mmedlate sale. 

,w'as highly variaile. Also, foir rcasonls ol'secritv an1(d giitral fhiIII 
Iliillglilllent. moany lillers pref'erred that thiir planned liars st 
date nit hbv NvidlV jlichizv'd. As a tvll)rdr\ Illasul, hillitld 
inarketing ficiliti s were i ac availah.v to) soiall-sc'loe prodlicers at 
tht projict's hliviaooiitrt.rs at Twickwilhaii Park. liriio.rs wir. 

allowed to Is( holhiug tLilitic oi tium and to soll tlheir fish oil(iriui 
tli ('(!II pouI(d. 

"",u :iihtitioiiali lwsll(\.si, oolil-. th, p)l hi(.t.iliriatake ll. 
of' thi( sply))' oifi t thi Islocation. [ist. iliit sotir hair vt, 
we.re scli l(hi]( so that fish wouill Ill i 1 ill + (Xi'V 
Thilluoisa'. Se oooio, fish ijin th. go\viIIIIiilot pol+hl(tilll fililis 

.win usori to hiufhir th iiark at e.rioi ])liVat (u(tolr 
S-hio(rtag(,. 'l'hi, miijoit )tif fitht w<,eli 1(1h(\ tlii lllr .r 01 hs 
((siglnat(e directly to (to lsll crs (r to sniall-sualo id tishiilhrs. 

The' iliiation i'a ((it lral (distlithlllutJ Ioiinlt I.slhl ill ill(lcrasd(h 
frio-(r onfihii,('' and ; growving iinterest aioionig iolchitial 

j)lcssor/dlistrihotrs. IBy, ll-i( )2, 
firo(hlltoilii w.;as evplliloao 

BELOW: Fish are weigh~d for customers at a central distribution 
p ont.The obvious demand for these fish has motivated larger-scale 
itermediarles to begin marketing tilapla. 

beyond the (ipacitV ofhis iit.-idlav Iili'ket. Ihow,'r, sillll-scah. 
(listrihlutors ha( expadll(hed their ( apacitv to 2 or f toiis of 'fish 1(r 
we.e.k. 

"Il acelaetr pri,,atc sector invol'.m.nt i oiiirkevting, a I'e ow 
!!he Its(. of, te' (listrihlitioli ooithlt at project hl.a;dquitur, was 

siggesh.d. Irivith inliivi(hlais i.xlr(',,(,(I interest i, seltting III)sch 
litll ts ill two lali.hlis. ut thei )rojict sitl will rilllill vailaifi' to 

r mitil ,lit ( Ith riiil oilt ('lltral lis"ihlition aras hoi\ hlivei 
dhi.lii. 

Th(+ 
lritllctai thi. tillic is ('liheitatiollliii ohixo lo il . I hI('l 

iliikt. Ilu5.v<Vii i)il-ff~lsiholiit ,t11(iVil th(' i-.\)ollt potlintiall of 
tilalia. to i. (iilrl. jilcot h%111 , Jamolaica Natiolial ilv-stiillt 

Iiltiolis ii'tl. his hoi iijolu. l)prt if tilalpia ,.ooolhd h( 
(si)i('ily ,ignilfi(altl fir Jailliiaia. wlln, ; r'(hltiill ill ftor(igll 

,
o.(haiii ill'Ilings Ilil it'

traditiolnal exports has glnieraid struong 
iliterest i opllilig p IIos[w li , iiirkets for lonl-traitiional 

ort cropjis suhrl its fish. 
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