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,Abstract 

All male offspring· a.re proq.uced lfhe11. male §lla;sa ·mon-.1• ·oroased 1d:tl1 teaal♦ .· 
l:_ nilotioa. Experiments were ~ed out to t•t the culture potenti11.l ot the ,\llapia 
hybrid in the nox-theast of BrazH. Hieheet produotiona were obtained when. tbe b;r'brids were 
st ooked at 9 000 to 1 O 000/ha and were fed qrioul,:t--1 1M&te product,s. . J1art♦11 oaloula:ted 
production for a twelve-month "riod was 6 42lkg~ with fe"'1ng and ohestcal\t~iUsatica 
and st ooked at 1 O 000/ha. with an aver~ ~is!n ot 60 g. fhe ~•4 cul.tu.re of 1fd,lapia h.,briA 
and mirror carp. Cm;d.59! •• oarpio 

1
re•ulted 111. no •i~tioam inorease ·in. total. wocluoti·on ·.·O'Jn'·• 

a1l apia hybrid etatured alqne, EU tho~ mpre • eff'ioilem utilization. of. · feeds reaw:ted in the 
mixed cul tu:re. No signifioan-t 4iff":r.~~• •t•• p-owth . ot hybrids and • piloti~ males 
was calou.la:ted. Average growth •of hy~rli~ .:waa. ~81 .g over 180 a.,.. !l:J.lapia •brids proved 
to be excellent oultU+e tishJ t1?,ey. a:re .. ve:ry resistant to poor quality •ter &D:l .di•••••, 
grow well on a 'Wide raziae of ne.~ural food organiames, orp.mo ma.n;urea am agrioul.tur.al wute 
products and fingerlings are eu,il7 produoect. 

Ex:tra.oto 

Une descend,noia .de. s6lo ma.oh~. r•sul.ta. c-.nclo sea eruan machos• de. 'l'ila.J!it<igrnorpm oQJt 
hembras de 'l'. nilotioa.. . Se ~lizatoon (tt})e~inlen:tos en el nordeate brasilefio para, probar el 
potenoial deoultivo de estos hfbridos. Las mu alta.s producciones heron obteniaas oon 
densidades de 9 000 a. 10 000 l'd'li,rid.os/b.a, alimentados con produ,otos de deseoho agr!oola.. La 
mtiima producci~n caloulada par• . un .perfodo de dQ()e meses es 6 42.l k8/ha con alime~aoi&n y , 
fertilizaci6n qu:Cmioa y a .una demti~ de . 10 000 Pe~es/ha. oon .· ~. peso medic .de 60 g. m 
cultivo mirlo de los Jubridos con ea.rpa espejo9Piny c,rato no produJo un a.maentc,?.sigm~ 
ficativo en ··la .producci6n .total; a~ se ohtwo1ma utili•acicSn> Dl4s eficient.- del al~zno,.; 
en el oultivo D1irlo. .No se el/lo<;>nt.r:6 ima difer:e11ola eipif'ioativa emre el .orecimiento de 
los h!bt'idos y los machos de f&_/nil9tioa. El, oreoimiemo 11edio· de los hf'bridoe fa 281/g 
en 180 d.ias. Los hibrid'OS de ~lap:l.a probar<>naer unos e:x:oelentes paces para C\ll.tivo,\aon 
nruy resistentes. a las aguas de l,aja.oaUa.dya las enfermedad.es,.oreoen biennutri&ldose de 
gran varied.ad de orge.nismos, del!eohos agr!oolas y fertilizantea org4:nioos y .1os alevine• se 
obtienen fa.oilmente. 

1. INTRODWTION 

Fish of· the gen\UI 'l'ilav:i.a .. •are presently· foupd in. most· tropical a:-eas of .. the world ·whe" 
water temperatures are suf'ficiel/lt to allow them to reprQduoe and. grow.· Tilapias have been 
cultured in tropical oountrie11 ~e>r ~years. ldth varying- degrees. of success. 'l'otal pro­
ductions have be.en reporied to it&nge .fr.om a.bo,rt 300 ,o 18 0()() kc:Jha dependi:n, on the speo1.,ea 
cultured, methoti of culture, fer;til.ity: of th.e wat«tr and .1.ugth 9f culture period, JlOtJt 
tilapias raised in pQnds have Pl:oven to be extremely resistant. to low c,onoentrati~ of 
dissolved oxygen and other adverse enviromental oOllditions, as well as beingreatatant to 
parasites and diaeas•a; they also utilize a w.lde ra.Qp of natural pond plant and animal 
or~sms as food, and grow rap~dly in •t•ra. ;rioh in nutrients.. Yet, w.Lth all these 84.van­
tages, Tilapia has proven to be a difficult tiall to raise suc0tta•full7 because ot its ability 
to reproduce at a. rapid rate 'U'QQ.er most oul.ture o.o?;lditione. 'l'ilapias eta.rt to repr-oduoe 
within three to six months of. age .and normally r~protiuoe three to eight times ,per yea;r. '1'hia 
high rate of re,produotion results in overpopul-.·U.on with a large number of small :or. stunted. . 
individuals. Thus, mile total1produotion of Ulapia.s per lmit area is. of'ten·c;iu:l.tet•lli~, 
all too frequently only a small percentage of the fish oan be considered of OOIDDleroia,J; v,.1,1119. 

Various metl),ads have been developed to control unwanted reproduction itl,\t~ii,a., 6~i~;1 
but a majority of these met:tiods ihave proven. to be leas than aatisfaoto17. Xixetlcf~l~••/ ;:;,:·: 
with a oarnivoro'W11 species to o~rol tilapia reproduction have been tried 1d:th.i~~llJ'ting , 



results, since the predator species, is often not efficient enough. When.•the .predator species 
was able to control. Tila.pia spawns,••.•• a large percent84'8 o.• f the tilapi.as reaoh.ed.· ~ketable 
size, but the total production per area was reduced (Keschkat, 1967; Semakula and Kakoro, 
1967; Swingle, 1960). ; 

Monos ex oulture of male tila.piaas, which grow faster than feJll@l.es, has shown promising 
results when 100 percent males have been stocked. However, l~~cale sexing .and stocking 
of ma.le fish is time-consuming· andrequ:Lres .. trained .workers. Frequently, Eaven w.tth .trained 
labour, small .numbers of females are. acoidentl.y .stocked with the males, resulting in unwanted 
reproduction {Meschkat, 1967; Sema.k\lla and Makoro, 1967; Shell, 1968). 

Ex:periments were conducted by U De.ham (1970) in attempts to .sterilize Tilapia using 
chemical sterilants, x~ra.ye a:nd. ~-rays.. Prelimi~y tests gave Pl'omising results using 
chemical sterilants to eUminate reproduction; however, more work is needed to verify the 
preliminary results and develop. pratical ~thods of treating lai-ge numbers of fingerlings. 

Ex:periments conducted at Auburn: Urp.versity, .. u.s.A •.. (Paga.n, ... 1970) have shown. that 
~ aurea can b.e raised in floating ClJ8.g8S without. unwanted reproduction. Tilapia were 'tl.?UL'ble 
to reproduce because the egg'S and sperm passed throUgh the bottom of the net cage. While 
cage culture may eli.mina:te 1B1Mmted reproduction, TUapia must be f'ed a nutritionally ba.la.noed, 
pelleted ration if they are to grow1.well and in maJl3" developing countries the cost of such a 
ration is 

The promising method of controlling Tile.pie. rei,roduotion appears to be the l'q''bridi~ 
zation of selected spec::l.es .of '.JJ.la;eia resulting in hybrids that ,u,e 100 percent male$. 
Hickling (1968). in_?(a;la.ooa., M.a.laya.,. ;fir. ·•.•t· ... suo.J:::e. $ded .. · in.producinga· U· -1 .. e ll,-brids by cn-ossing 
male It. mossambioall (Zanzibar strain} with female .1,. mos.sambioa (Java strain). f.lhe reverse 
crossing of' these two stra:tns resul-,ed.i.n offspri~ with the ratio of tlu.'ee males to/one 
female. m.okling noted that the 1'11'brids are fertile artd w.i.U back-cross w.tth either female 
pa.rent resulting in offspring w;ith a sex ratio of 50 to 50 males to females. Thus, extreme 
care must be taken when raising hybrtid 'Pilapia to:. ~d against the accidental introduo·Uon 
of females into the culture pond.S. 

In West Africa, . Lessent (1968) ,: orossed .L., p.ilotioa males with .L. maoroohir females 
resulting in 75 percent mal.e offsprJ.!llg and 25 percent female offspring •. The reverse cross 
resulted in 100 percent .ma.le offspr;ll€; however, .the ·oross could only ·be irregt.tlarl.l •·produc.ed 
under natural conditions •. Pruginin (1968) in Ugan~ obt'Mned 100 percent male< ~~ida by 
crossing male .11. hornoru;m With fe~le ,L. n1;otioa. . This orosa. was produced by stocking. 25 to 
30 :female . .!t. nilotioa pert 000 m ·.·.·.Males were stocked .in the· proport.ion• of t'WO 1,DEQ.es for 
every three females •. PrllBinin also .noted that the IDELle hybrids rea.ohed sexual ma:tUl"ity in 
five to six. months and could ba.ek-or;oss With the f._le pa.rents pro~u~ing try With the no~l 
50:50 sex ratio. He concluded that !the brood, fish should be removed from the spawning pond.$ 
before the .male h;rbrid reached sexua.,1 ma.:truri'tf ~ 'back--orossing could occur. Work do~e in 
the u.s.A. by Av~ql.t a.nd She.11 (1968:) resulted in ihecproduotion 70.6 percent <malee.•Wb:,n 
male 11, nilotiea.Y · was stocked with female :L.• mossamb&ct• The. r•verse oross ~f the above two• 
species resulted. in 71 .6 percent males. 

ducti=~r~/~~6 o~~:t:ai1!r!m,,.~ I Bii§:t¼,}~1l.ic.il>J:o11;1 :::%:~1:::ie 
,h. ~• The reverse cross, resulted in the production .of 63.5 percent·· nutle of'fs.pri ... 
Israeli biologists have also successfully oross.ed male ;L au:rea 'With temale la, nilgtica' Pl'<>--
duoing 73. 2 percent male offspring. · 

¥,
2 

This subspecies has since been r,01ass~fied and is :no.w. oalltt~.T,l,ap&a hor9WW1J z@jfba.j;iai\ 
=I. This Tilapia, origillally from . Ista.el t·.··~.· been r,-.1dentified. as Tilapia .a.urea .. ; ;·. ;. ,, •. · \.• 
1f 'Ibis TJ.la.pia has sino.e been re-identif!Etd as· 'PJ.lapia vulcani . ·};J~:::;s,\,;, ; 



studies carried out by st.i AJD&nt (1966), · in southern California, 15howed that the all-aale 
hybrids of ma.le .L hornorum anq. f'emale··l'.t. mossambioa are easily produced in a.qvaria. Minimum 
recommended size .ofaqua.t'ia is j2O us. gal (7.6 1). 1,!te aquaria are checked every 10 dqs and. 
f emalea carrying eggs .are plao~d in separate aquaria. while in the case .of females · carrying 
fry, the fry a.re removed and. pl.aced i,n ~:ta. . Adequate prpteo'Uon .should be provided for 
the females as agreesi ve . male.a \in spa~ condition will .. often kill females not 79t in 
spawning condition in.a. oollfin9:d en,n.r:onme~ •..... Jilree swi~ larvae and fry should be sepa­
rated from the parents as it .··.18: supeoteti .· t'lMl,t . the parents are ~edator;,y on th• yo'tttlg. l\Y'bri4 
fry in oo .. nfin.ed envi .... · ronment ... s •... 11!l

1 
e .n•'bri .. ds ... ·.··.•.· re .. a .. bl.•. t.o ... t.olerat .. e •.:t· .. e .. r .. te~ .. · .. ·· ature.· s of t> 0 · · · · · · · •' · .. ·. . . · ...•... · .. · . ....,, 0 · .. 0' · ~...-

40 F (4 .• 4.· .c) fo. r. b. r!. et .per. igds .. · a.nd.•.·.. 5.7.· ·.' .. (.13 •. 9 .. ··.·.0) fo·• .... r ... ·. mended. pe·· .• r:lods.. Upp,.·.· r. l·•·t .. ha .. · .. l •t. er temperature 'NBS 108 F>(4a.2 c). Xesohka,t (1967) gives a good S'UJDIDat7 of the kno'lll1 'l'ilapia 
crosses and their results. 

Sucyrisingly little has be~~ reoor,~ed '~ tlle ~ual oulttrre saethol!s an4,Ja',oduotion of 
all male Tilapia hybrids. Pr1ld,llin (1968) lf'Ol'ld.ng w:l.th the ll;rbrid c,f •l• .fa. hgrnorum and 
female 1,_. nilot1.oa. :l.n.Uga.nda, report~d yields ot 800 kg/;year 'Wben.1. 500 Jcy"brids. per ha were 
stocked. When hybrids ~r• stoo,lced at § 000/ba the ~c,wth rll.te up to 50 g did not differ 
from that of. try:.stooked .at lcrwe:r: rat~s •.... Afte:r rea.chin« 50. g, ll;rbrid try nursed at ·.high 
densitief! were then transferred.: :tp '1'~td..ng p<>J¥.\s .at the, denaity:,:pf" 1000-1 ;oojha. tbler 
these conditions, daily waigbt>8',iil o:f i\tm'id.e ~ 1.5 to. J.O ,:per fii,h ut1·JnMvidual.fish 
reached a weight . of . 200 to> 45(l g ~•r. a perJo~,of 1~150. aa,&·r .~• did<~ot state if 
feeds · or .. fertiU~ers ... W$re. •~d iJl. th~se 1.X'i~~ } P.r,~ll:in.·.a.l~o.!'eported that' •~f Jnal.11 ~~.ic111 
stocked together w.i:H1 .L. nilotica: ~ a. ~o~ll .:rat~ .20 ·. J)eroe~~ higher i~ ~ DJl<>tiot al~;\··./ 
over a 100-d~ (r0lfi;o,; pe~i od.. ·.· : !l,l~ing .(1942) Z:~PQ:rtttd tl'!a:t all ~.l• . ~bri4$ Ja':odttoed at\t~ :i: ' 
)(alaooa, Ma1~, .. ···ll0uldreach· •f~ta e>t:.•.a'bOlit 4.5Q •B ill ~:i.:r: ~c,»:tlust g.l\1,~ a. "''a.~.p.rod~i(nl/ 
of 1 365 .kg/ha, •their poncis reoeiviJll netihinc mor,e t~ 4fi kg pf' i1."~ple --•~~t•/ha• • •\ 

·.·.·. <<<< ...•. ·; .···· ... ···· .. ·.• >. .< \' .. · .... /•·~.'./{ 
~riment-1 ·· •work···curied ···~ ·1u .. I-.ror~y- COWJt·.'by·. taz~. · .. {1973)· ;esl\11;(:tii~ tlti•. pro~tion 

of 1 396 kdha/-,ear of' ma.le qb:r;-~d fj,l~;pi:& ,u.d.r,.g triple su:pe~os~te as fer~i.}1•r• 'Dle .•... 
male !:_ hornorum x. female .L. ni~ot;oa .. ~'brids were stocked at> JO 000& with•crJ.averap weight 
of 2 g an.dafter .180·.da.Ys· th~ .•••• hf .. ••,·.br.<ias ... ··.reaoh .. et\ ...• a.n ... avetrase.·•weip;~ .• c,f.98.g.· Fert ..•.. 1.1·.··izer.•was 
applied at the rat.e of 13. 5 kg/ha every iw -~.. ' 

The current report present~ obs-,rvatiQns and re,ults of a year and a half. of ~rimental 
work with the all-ma.le ti Lapia ~brid of male ~ horno~ az1d f'~JD&le ~ n:llot~oa (Fig. 1 ) • 
The res ea.rob was performed at \tli~ Cenh~.ir tor)?ish culture Reee-c,h located ill Pente()oste, 
Cear4, Brazil, whioh centre is ~er the dix,eotion Clf th.e J>e~•en"to liaoional de Obras 
Contra as Seoas (DNOOS). • . · · · ·· •· .·.. .• · 

2. METHODS 

Experiments were .... conduoted. itrom . .AlJgWJt. ·t972;~i:J. ~:tr,1914 to· tieterJOi~rt~e .. culture 

potential of the a.1.1 ..... ma···.l. e ti .. 1.a .. P .... ~ .. ·.a··.·•.ht····.·• ... ~ .•.... ·?:-.i.d.·. r.·e···.·.$ ..... ··Ul·····j··•·.~.ng.· .... . •.··. tr ... ·.o··.m······ .. ··.t ... l1.•·e ... ·.·.•·.·.·~.r ... 08.·.·.:.··.:.s··.·.··•.·.·.•.·.· ... ·.·O·t -.·· .. ·•.··!:.···.Jr.···.·.ho~()rya··.$1. d. female 1:. nilotioa. Parent stoqks of both ~peoies were . obtained fron B · , ~v~ Coast, 
through the .ass:tst$.lloe of the 0.utre Teohniqua For.e•tier Tropical:. 

2 . < ·.• . .. . . \ . ·.· .·>•·;;•? 
The experiments were.oa.rrie~ou.ttn.35.5m e&rtht,np~\dth .ana'V''-'ra&e'.d.eJ)'thof>1.2m~ 

Water is supplied fl:-om a large ~servoil' located a'bo1it .35 Ian from the researol station 8hd 
oarried to the station. by: an irription canal. . •t•r< enteririg the ponds lHl.s. e. pli<ot 7.8-8,3, 
total alkalinity of 140-150 Pl>lli,. and total hardtleas of 100-110 PPD• Rook a.nd gravel filters · 
a.re used to .eliminate Wild fish ~om the water •~p]J for the ponds. In a.ome oase'3;r l'J1'lon 
saran screen socks of 100 meshes/in (100 meshes/2.54 om} were used to filter the wat:er>enterine' 
inlet pipes. · 

Al 1 finger lings wel'e oounte~ a.nd weighed befort being randoml.y stocked i.11,,.o· ihe ~i-1~ . 
mental mute in lots. of 100-..200. ;fish .. ea.oh •.. ·. Konthly Jamples were ta.ken w:1.th·a. J5--m;'bag.·seini' · 
and at least 10 percent of the f~sh in the ~ond were counted, weighed, and in ·~Olllfl ~ases 
measured so tha.t growth rates and the ino;reases :l.n standing crops could be oal°'ul.11.ted. .At 
the termination of eaoh e:xperi,nent, fish ware ae~ated into oen"tlmetre size groups and 



bottom: male Tilapia hornorum, Tilapiahybrid, 
Tilapia nilotica. 



);\W~Pi~~:1,,~'{1f(~>,:di; '.~5J5"~1t::~~9~,~~\,0t< ,: 

weighed. In all experiments, fi.h wer~'• fed agricultural waste prtJduots at 3 percent of the 
standing crop of fish in the ponds, six ~ a week. The J-ation was. fed .as a moist feed 
ball plaoed in a feeding tray l~ated in the shallow end ~f ea.oh pond. The feeding rate was 
changed monthly on the basis of growth a.a indicated in monthlyseine samples •. Dissolved 
oxygen readings and water temper.:tures were taken using a YSI portable oxygen meter. Ana­
lysis for pH was performed oolortmetrically. 

3. RESULTS 

3.1 Comparison .of a control, orgpio fertilizer, and · ·· · · ·at• two levels of stocking 

A faotorial experiment~l desi~ intll~ed three treatments, each replicated three 
times at two .differ.ent levels o~sto~. ft?lg$rlings lf&X'e s·tooked in 9 ponds .at 5 600/ha 
a.nd in the remaining 9 ponds at $ 96,0,/ha. All ponds within a treatment were treated equal]3. 
Ponds receiving orga.nio 1118llure. lftlre fertiUzed onoe a. week with 30 kg (840 lq,/ha) of cattle 
manure •. Ponds receiving feeds. ~re fed .a ration .• oompos.ed of 50 percent llheat .ohaff .... and 

,.. 50 percent castor bean meal. . ~e ration oonta.ined approximately 25 percent protein. Ponds 
with the. same level of stocking •re fed equaJ_q, receiving 1/2 of \he cbul;r anotnrent in the 
early morning and the remaining ,ortfon in.th, late af'ternoon. , Jlarlmum rate of feeding was 
50.6 J.q;,/ha,/o.a:y for a one-month ;P$riod in ponds stocked at 8 960 fish per heot~. ·. 

Analysis of variance. r4!lSulted in a signifioa.nt difference (0.5. level) in total fish 
produotion be-tween the. two levels of stocking and a highly significant difference (Q.01 level) 
bet we.en treatments. . ThUtJ, hi~he:r fish pt"oduotions w,re obtained with a higher r-.te of stocking 
and with the use of feeds. stat4sticeil amal7Bia indicated a significant ( o. 5 level) inter­
action between tre~tments and levels of st.ooking. A eununary of .the results of this experi­
ment are found in ·· Table I. 

3.2 Comparison of food plus orM-c ftrtUizer, chemical .. fertilizer, and orgnio 
fertilbet- at one level .o.f sbe!sJing 

A second experiment ~ performed to give added informatie>n on the production of 
tilapi•a hybrids using different Qle'thods of culture over a .one-year period. A oompletel.y' · 
random design was used with .three · treatm•nt•, each · tx-eatment replicated· tld.oe •.. · All ponds 
were stooked with 85160 fingerU~per hectare. 'l'he twopondJ.lreoeiving orpnic fertilizer 
only were fertilbed with oow ~ure at the. rate at 1. 400 1tgfha/week. 'l'tle two ponds treated 
with chemical fertilizer received 28 qf-/bi-weekly ,of triple superphQSphate anA an equal 
amount of ammonium sulphate. The fertili.Ber was e,pplied by placing the fertili~ers t9gether 
in a floating, perforated plastic pail. . 'l'he remaini:n,: two ponds were fertilized with 
1 400 kg/ha/week of cow manure. f9r.nine months· af'ter\which. ferUlization was supen4ed, 
because water fertility was maintained at a higl1 level by feeding alon.e. ·. 'l'his trei1.tment also 
received a ration of .50 peroen~ '(fheat ollaff and ?0 percent cast.oz- be~,n: ~al which. was fed in 
the early morning and late t:1.f'ternoon. 'l'tJ.e four ponds receiving orp.nio ~• nre fe~ilized 
twi.ce with 2 100 kgjha two weeks 1bef'ore the start of' the experiment to eQiture adequate pond 
fertilities when·.Tilapia ~brida ,were introduoect •. Th• two.units reoeiviDC oh•mical fertilizer 
were fertilize.d with 140 kg/ha oftrtple ~uperpho•;ehate and :1 t2 Jtgjha of amrnold,a sulphate. · ·. 
applied in two doses over a two-week »-riod betox-e it1troduction <,f fish. · 

(', ' ' ' \ 

A summa.?'7 of the resu.lis of the ~peritnent:ls p;ven< ui Table. II •.... Statieriioal analysis 
resulted in a highly' signif'ioant idif'f'erence (0.0t level) 'bet,wen tre~:tments •. Totai produc­
tion with feeding and fertilizer :was 163 l>9ro•.nt aad 264 percent more than .. ld. th .o.\emical and 
organic fertilizer re11peotively. Ka:dllmlll daily fee~ rate -. 122.4 kgjha whl.oh was 
sustained for a two-month period1 without any fish mortality. 

3.3 Mixed oultltt'e of Tilapia hybrids a.nd 5ktor carp 

The lcypothesis that .• la.%'ger fish produ.oUons could··be .obtained by rai•±~{~~{~~~;}:Yt 
hybrids and mirror carp (Cminus o,r;g,io). "together than. bf' :raiaing either apeoi,~.::;.~~F~ck 
then tested. An experiment was init:tat~• which utilized a ran.do■; deaign, three/tr.a.t·-.l'it• ,: ' · 
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each replicated three times. ?Urfor carp were stocked into three ponds at the rate of 
2 240/ha, tila,pia. hybrids were stq>cked into three ponds at the rate o~ 8 960/ha,, and .tila.pia 
hybrids and mirror carp were stocked into three ponds at the.rate of 8 960/tis, a.nd 1 400/ha 
respectively. All treatments were init.ially fertilized with 5 600 q/ha of cow manure one 
week before stocking of .hybrids to ensure adequate pond fertility. All ponds received addi­
tional applications of 1 400 kg/~/week of oow manure for five months after which fertili­
zation was suspended bec,ause of high levels of pond fertiUty., All ponds .were :fed a ration 
of rice polishings containing 14 percent protein~ Ponds with mirror oarp only were .fed 
3 percent of the body .W$ight of carp stocked, while the ponds .containingUlapia hybrids 
only, and hybrids and mirror. carp ;together, were fed 3 percent of the body weight of the 
hybrids stocked. All ponds. wer4;1 £ed onoe a day in the late afternoon. Maximum feeding 
rate per dq with carp only was 22.4 kg/ha, tila.pia hybrids '12d carp together 60.2 kg/ha, 
and with hybdds only 72.5 kgjha. . 

A summary of the. result8: of this experiment is given in Table III. statistical 
analysis resulted in no significant d.iff'e:rence (0.05 level) in total production of harves­
table fi.sh betwee11 treatments Wit~ tilapia h;rbrids and h;rbrids and carp together. '!'be above 
two treatments had total productjons of harvestable fish }rl.ghly signif~cantly different 
(0.01 level). from the treatment Wi~h.oarp only. While there was no difference in total 
production between the treatments ld.th hybrids, 105.9 ]cg of harvestable hybrids and carp were 
raised on 295. 1 kg of feed, a qua.n,tity of 107.9 kg of harvestable hybrids a.tocked al.one were 
raised on 440.6 kg of feed. Th~\ less. feed wa.s required to. raise. an equal weight of hybrids 
and ca.rps than was ◄ z;eeded to .raise hybrids• alone. Reproduction was .found in aU but one pond 
containing bybriwJ.t. The weight of :reproducti<:>n encountered ra.1186d between 14.6 and 46. 1 kg 
per pond. 

Gompa;ison of T:ilapiaP-Ylbridandmale Ti.lapia nilgtioa 

S~ver-a.l workers state thai <tilapia hybrids grow faster -than .either parent speQies 
{Hickling, .1968; Prsuginin, .1968}. • However, no .reports compared .the growth of .tila.pia. .h3-brids 
with male T .• nilotica .which grows ~uch faster than the female T. nilotioa.. To test the 
hypothesis that tilapia hybrids . 87'~• fast el' .t:ijan male !:. nilotioa, an experiment was . designed 
utilizing a random design ld.th three·trea.tments, each replicated t'Wice. Tilapia ey-brids' were 

a.tocked int·o· .two. po. nds·· .. a· t ... ,o· .. ·ooo/·h·.a.·., .ma .. l .. e .. L· .. , rdl.o~ioa wer. e a. too.ked into. two. ponds. ·a;•:t· 1.0•·•. ooo.o·/ha····. , and hybrids and male·~ nilotica were stocked to~ther into two ponds at 5 000/ha and 5 000/ha .· 
respectively. All treatments received initial applications of 224 kgjha of triple su.per­
phosphate and kg/ha of anunoni~ sulphate applied in four appUcatie>ns over a two--week 
period before stocking tila.:pias. After stocking, all ponds received 56 kg/ha of both ohemioal 
fertilizers approximately. every two weeks. The fertilizers were appUed byplacing them in 
floating, perforated plastfo pails+ .. A:tl treatments were. fed an equal amount of rice polishi;ngs, 
14 percent protein, once a day in tne late afternoon. Maxim~ daily feeding rat~ was 84 kg/ha 
fed for one month. · 

The results.are eummariz~d in Table IV • .Ana.ly'l:lis ofva.:r:tance oomputedfor average 
net growth of hybrids and male .a!:_ ~lotioa reveale~ no significant difference (0.05 l~.-v-~l) 
in growth between the two fish.. Statistical ana.lysill res.ulted .in no sign;fioant di;.fferenoe 
(0 .. 05 level) between treatments fo:rr tot.al production. Thus, tilapia. hybrids @ii. male 
1:_ nilotioa did not show ~ significant difference in .growth rates. 

1/ The presence of female Tilapia t'Wa$ the res.lllt of ,JDist'1ces in sex~ of ~!:.9.1;~ btc:,Qd.f'111h. 
The presence of females am~t the 111ale ~brids was know:n before the 
riment, but efforts to eliminate ·the 0female1:1 by visual inspection was U?llUlCtcess:~.'l\}:i\\1'.,}rtt:I,,t;; 
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4~ DISCUSSION 

4 .. 1 Production of Tilapia ;ybrid fry 

The produ.ction of qbr!d fry is a. simple proce11s. as\ long as a few precautions a:re 
taken. Workers raising . t.ila.pia wbrids should be sure . that their source of brood stock is 
of a pure line and should take . a<1A3.qu.ate measures to ensure t.h,d the species re•tn unoc;,mar­
minated. . .As has been noted, wb;rids a.r,.fertilet and. will back-oroes. With· either ... female 
pa.rent resulting in offspring SO;pe;roent $ales ana.·50 percent feJD&les •. Thus, ~~oss~ 
can result .in impure strain& whi~h have lc;,st.the abil2-t:r of produQing all-male offspx-iq. 
In the . present sttl,dy' both speci8! · we~e pl.aced in· 36 m. · concrete tanks which •re rele.·U.v•l.1' 
isolated from other pono.s anti lft!;re ~overed witll 11110n netting to prevent birds fl-om ent♦rirJC~ 
In any case, some provision sho~d 'be<.·~. so 1bat irure straiM .C$.!l be kept in wll isjlaile~ 
and pro~eoted ponds •. 13rood stock: for this stu~ were ,elected. from> la.rgel' p()t1ds, 355 .nt · to 
1 000 m , . where pure strains ot' )oth •peoies were >located. Water. inlets we;r:-e protected witil 
fine nylon screens to px-event. e~r~oe of :tm~ed tilapias in the water .supply-•.. · In the 
past two years, t.heae ponds have remaJ.ned uncc;>nt~ted, even though px-edator:r birds were 
active on the station. However, 3.n the oase of 9ontami.nation, the ponds oan. be eP·U.1 
poisoned, killing all .the fish .sp .that reprodUPtion can be reim.tiated,. :from the pure st.oclc;a 
available. 

Oare should, b8 take11 if sen.ng -the fieh to. be used $8 brood< stock, as one mat&k~ 
can mean. the production of f~l:,> fr:, •. 'Pllapias c~ be ea.silt sexed ,t.arting with .fish of 
50 to 60 g. An experienced wo~krl' ~ sex fieh c,f a. SJnaller d~e, but· the work is mu.oh QlQ1'8 
difficult and time-consuming. Ma.le It. hornorum a.re easil:r selected Wben they :rea.ch maturtt1 
because of their bl.ao:lt body oolotl.l' whj.ch differs gz-ea.tl:r trom the light brown . or tap female. 
The sexing of female L, nilotioa[ is mu.oh lllore diffioul t beoauae females reaemble the -.les 
in coloration and, therfore, is pc:>t • goc,d or:iter;on for Se;¥:ing. 'lhe surest way- of ae~ing 
T. nilotioa is by the sha,pe and pumber of orifices Qn the een:1.tal .papilla (Fig. 2}.< J(al.e. 
T. nilotioa have a pointed genital papilla, with two ori:fioes, the anus and urethra,. llb.Ue' 
the female has a more. rounded .genttal papj,lla witll three orif'ioe."3:. a.nus; oviduct a.nd, urethra~ 
The use of a pointed object like; a toothpick or needle oan aid in sexing f:.. nilotioa as the 
pointed object will patch on the\ oviduct of the female. When s&leoti?l6' females, ca.re should 
be taken to examine t,he mouth CStvity to be s~e that she is. not carrying eggs or f'r7. Females 
carrying eggs or fry should not :be used for qbrtdization because introduction of f:.. ni.lot.ica 
eggs or larvae will oontami~te .the lJ¥brids prod.uced,. and the ad11lts having just .spawned 
will not be re,ey to spawn a.gain; for 8 to 12 weeks. ·· B'.Y'briru, ha~e been produced in earthen 
pond.$ of 355 m and oonoret&!-sided earthen bottom >tanks of. 36 m.. . All spawning Ponds have 
the water inlets protected 'by fit>,e nylon 13oreening to preclude wild fish. Males and females 
are stocked ~t the ratio 5.,of one or two. males for every three females (da Silvat 1973)• 

2 Goo:d results have been; obtained .by stocking f'rom 10 to 30 females in a pond of 
355 m • Optimum stooki:ng rates, of females per area has. yet to be determined. The b;rc:>od 
stock are lett in the .. brood ponds for thl".ee monthll. After three m()J1.tb.s the ponds ,e:re' lowered 
a..nd the brood stookremoved by seining. Care must betaken to remove all female parents. · 
The ponds are then. refilled and lthe fry allowed to grow for one or two months' longer· when 
they should be re~ for stooki~. The onl.y- drawbaqk to t~i• Jllethod is that t.he female 
1-& nilotioa are. extremely diffio~t to 'remove fl:-om a 355 ••· • ,l)Ond because they- tend to lie. 
on their sides in the. mud and pass und-,r a sei.ne. . An. alter~te .inethod is to co111pletely- dr4Llil 
the spawning pond after three months and remove all adults and fry. The fry are then placed 
in another pond there they are atlowed to grot,. '!'Ms second method also has a drawback; aa 
the female I.& nilotiaa spawn ran?-omly over .the three~onth ;t>eriod, at draining aa&:n3' s-.ll rr,,. 
are often lost in thE.' mud and oa.nnot be recovered. With these ~oblems in mind, it is . 
suggested that spawning ponds should be sm-.11 in size (50-150 m ) to facilitate r••~•l of · 
pa.rents by seine~ Where smaU pond.$ are not available, broQd stock should be pla<:,,d:;t,~ 
screened or fenced areas in shallow water using netting or aD1' suitable material ~,t.h a/\'laa:-p 
enough mesh that fry oan pass. thl'ough, :whUe aAults are retained. The pond can ~~e~\i:be .. , 
partially lowered, adults. easily: removed and the pond refilfed to allow the fry t9 .".~rt?w~ 
Fences should be well embedded in the p.ond bottom and high enough above the water su:t-faAle .ao 



Oviduct 

Fig.· 2. 
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The genit~~ erifioes of the f'eJD&le 
(right) Tila.pia nilotioa ... (Adapted 
LemastJon and Lessent { 1971·}). 
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that the adults oan neither dig undernor jump over the barriero In summa:r1, production of 
all-male hybrid tilapias is ea.silyaooomplished if' pure strains are .tUJed, males .and females 
are carefully selected, and parents and offspring are separated befo:re back-crossing occura. 

4.2 Production and growth 

Tila.pia hybrids havejproduoedexoellent crops of fish under intensive .cult,are 
conditions. Ponds. stocked witp hybrids at 9 000 to 10 000/ha resulted in higlu~r producti• 
under intensive fertilization,; f'eedJ.ng, or both than pollds w.ith hybrids stocked at 5 600/ha. 
Ponds not receiving. fertilizer~ or feeds produced an average of 422 kg/ha/year•>, Prod:u.otiona 
resulting fre>m. h~aVY: tertilizing.with .. ~ow mallltre ranged from. an average of .1 ~r\to 
1 429 kglha/year. liea'?" f'ertilizing.wit4 ohemioa.l fer'tilizer.s resulted in an avel'age pr.., 
duotion of 1 856 kg/ha/year •.. tl'he ~dition of feeds or a oombitult.Uon of feeq ~ .fertili­
zation raised prod11otion 1. 7 to 3.6 times hi.Jher -than . with fertili~a.Uon alone •... ~imura · 
calculate~ aver99 produ<rtion tor- >a twelve..-month period was 6\423 kt.'/ha, ,Elt&:n4pg. :"1th fl., 
60 g fingerling. stook~d at 10· ~~. W1~}l. feeding .atld. chemical fertiU21-tj.01~::-r:,, .~~lJlUJ'll, 
calclll.a.ted average p:roduoUon f:'or a twelvt•~onth period was 2 501 kgfha.1 ,t~~ .. with &' 

7 ·g fingerling stocked at .. B.96Q/ha with•· feeding ...• onq,. . · ····••ff;;,::i 0 

Tald.nginto oons.ide~~tion·. water gualj.'t~, ~vailabUity of feetis, .. eC<Stiomic.e ·.~ ... a.is~" 
of f:ish accepted> bythe people>()f tlle state ;()f Ce~t, :81-azil, it appeax-s t~~i~illl'Wl 1lt~;l~~· 
zationof ponds and highest ecp;noinic· retu:rns.to ~he farmer O&ll be.reali~ed)~ 1'~ldnc.,~i',· 
30 to 40 g fil!h}it 10 ooojlla ~ ra~sing ~Jle· ~'bl'ida• to a EfiB, of 4.0Q>Jto>?~·••; ~n 300 t~ • 
330 day-s.-wtth. he-,~feeding .• anp..·. ftlrtilietng... With ideal •Qon,d4t~o•. Uld .. ~P~. ••·· .· ..... el'l1J., .. 
a total. produot~on of 4 OQO to: 5 OQO kg/h~lY~~ ~ be fealize4. I1 ishfe;t\ Jtui~e ••:.•'' 
research .. may .. pr~e .·.that even. h~~•r prodtl(lti~ ~•, poasibl~ with ¥,the~ ,ra:t.· .. .j,~r~oc~·f, . 
improved feeds .and. the a.ppliea1'ion .of ~t~J\lt~e'5td.ng teqlmiquea. ·· · · · · · ·· 

1(ott1111p<ll'u,rt .. ·fae~••••ftndiigh ~l,on&a,j_t;hU~.h3-~idJ, 'j_ji~~la~e,;.-
of. high levels or l)ond :f'ertUl~t x:~•ul~~ !.~ ~-~'VY alpl, bloomB and. 1!'~oh J-,.1'. •Ot .~~()l·. 
matter on the 1>011d bottom~ ... •. ~e:ri lij'brids. • a.rfl *:to~d, ponds: 1Jboua;d .. 1be --~ }& ~b~~ leve; of .. ·· · · 
fertiH.ty .a.nd th.is level offe~ilityshoul~ 'be ma.itltained throtl(hOUt the culture l>$:['JOi .• 
Highest daily weight gains of hyb:rids ha.V'e .'b$en a.<,b.i.eved when .ponds were lite;ral~ .J)()U'tf.t•i 
a.nd unfit f Qr the oµlture of ~<8PE3:Cie!:.?f '.flf{h·. ~bles V and VI show :t~e ~ver;age ~i~ 
gain per day for hybrids under: two dif:fe~'ttifrs1.f:1t~DU'I qf cult,are. The .e:>tperimeat.,.19.'hb~e t· 
was given two· pre-stocking appl:i.oa.Uons of ~at'tlejt~e•.a:nd as a resul\"the .• t:trl!Jt m~lt',r ... ,,, .. , 
growth. was. good. Howe.ver, .. ~<?~~1 .d~~ngtJ;ie.,•~t;~~l"ee.m~nt~~ .••. ~ ... POOr .~caU$e\.~ll~.leV'el3~r( 
fertility feH. Or.owth. a:g&in~e.aoH,ed .~••O,,l)~"hl•.l•Yt)i. ... i~>i~ .•. fifth •on1;h i·n•water .. ··• ;(•t•, :,. 
fertility .improved. It ts .. itrt~r~sting to.nQt),\fll•tthe< high!JIJ't?xra."4ts··of .·gr~wl:tl lfeJ:'e obt:~ : 
in -the tenth and eleventh:. mont~ ~~11, high.·~.,~,~$>.t>~ ... feecii~•refllulted' •in.···e;tr••J.t r;~h 
pond ·waters. · · · 

Tal!l<! VJ'! jjh<,WB. the a;\rerag,, d611t\1ftltg)rt .,cafu i~ ~li#~ .. ~tn ··~•.· iri'.~i. .• ➔,~f . 
keep water qualities at a higb level. This ~:tpefilPtlt't. was given several pre~t~°'~ng.ai,pl.1.,./ii . 
oat ions of ohemical feMilizerf $.11d the hy~ids gr:e, well throughout the ~;~~r,,Jal pe1ti~ · 
with· addittonal appl:l,oatiqtl$. ;r ~\al fe~t~7 .. ~ fe•~r• .. • .. '••· /:i,'.J ···•· ··• .. ··••·• ,3 i 

is re:0eminell-de4 t~ dJn"ing the fi;t'st ~ ~l:uJ ~i1i!1• /11llJ~ . '•;•~• .~fi,jT/i 
especially when raising hybrid!l=J·. in .new pC>nds, ca.re 'be tak:$n to ensure eoX1t\i;1~ <r ~th .:.: '.,/ ; .· 
levels of . pond water fertility. even if extra a.pf?lio•tions of tertili~el"S ·1tre''nj~ct~a or a / >' ·, • · 
higher rate of :feeding (5;...;tn I?eroent) is used initilll.Uy •. In.the. case· of 111,,, .. l~brida.r;.· .~ 
over-fertility is muoh more del3irabl.' than ~der"'"fertility •.•. With high 1evelaCff>feriil.tae•1 
a.nd feeding of simple agricultrural WB$te products, Ulapia hybrids a1hould •aye~~. c:,lose,to , 
1 .5 g of gl".owth per da3' when s•tooked at 10 000/ha.. This will ensure sat1s'1"actox, gl'owth 
throughout culture period. 

'

1\Wf:'" 



Average w~ighf s;ain per daf i.n ·grams between 
monthly . sam,.ples taken over a one-year· period fQr 
Tilapia hybrids tre.ated with orgl;lnic manure · and 

Date 

04/ 04 to 04/.05, 
04/05 to··o6/06 
06/06 to 03/07 
03/07 to 01/08 
01/08. to 04/ 09 
04/09 . .to 04110 
04/10 fo 30/10 
30/10 · to 04/12 
04/12 to 08/01, 1974 
08/01 to 05/02 
05/02 to 06/03 

to 

£eeding stocked. at 8• .960/ha 

!/ The average of two ponds., 

Table Vl 

Aver age weight gain .• per··· day Hi. g;rams . between 
monthly · samples taken over· a.• six..,month period 

for ·THapia ijybrids .treated with .. chemical fertiUzer 
and; feedirig stocited at 10 000/ha 

Date Av. weight gain, gY 

05/09 to ·18/10 t 1973 43 68 
18/ 10 to 20/11 33 44 
20/11 to 27/12 37 77 
27 / 12 to 30/01, 1974 34 51 
30/01 to 05/03 33 39 

!/ The aver age of .. two·. ponds , . 3 5 5 m 2 , in the same treatment. 
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4. 3 Feeds and fertilizers 

·~lapia hybri~ a.re ~ excellerlt culture fish. because of. theil?. abilit1 to utilize 
a ~de r~ of oheap agricultural waste products and animal manures ~ .. fe.eds •. C~'ttle ~• 
was used here because it was. readily available, but pig and .chicken manure are !ven bett~r 
because they a.re richer in nutrients. . These manures are eaten readily b7 the bit?:rids a.Jtd · 
can be considered a direct source of nutr.ients. Those nutrients not utilized directly are 
used indirectly, enriching pond: waters and. producing food organisms. The disady-~~~ of 
animal manures is that they vary considerably in nutrient and moisture content, making it 
difficult to constantly add a ~own ~tity of nutrients. Large amounts are ne~ded to 
provide a small quantity of nutrients. This is especially true with catt.le manure wner• a 
great amount of effort may be expended in .the transport a.nd application of the ma.iiure. In 
some areas, the.addition of animal manures~ present aesthetic problems and make m£t.rla!tip.g 
the fish difficult. 

Chemical fertilizers ~e excellent sourcee of elements, but cannot be directly 
utilized by hybrids. A small qµa:nti ty provides a large amount of elements in lqlown conoen-

trat. i··o·ns· ·•.··. • .....•. F. ·o···r .ex. amp· l ... e., .1 kg. ·.of··.· .. t·r··ip. l·e. su. pe··r·.·.phos·. P .. ha.te·., 48··· p. e.·roen.t P2·o.5 ,··· provid. es•· .. · t .. h·.e·P.· 2 .O···S· found in .. 16B kg of cow- manure. 'lhus, labour a.nd. transportation costs are less. than wi'th, 
organic IBanures •. The •in disadva:ntagesof ohemioal fertilizers 13.I'e that they cannot be 
directly consumed.by the hybrids and pdoes have risen very sharply so that chemical ferU~. 
lizers a.re becoming difficult to find and expensive to buy in IllaJ!l3 developing countries.! 

Another ad.vantage. of tUapia ·hybrids is their ·ability to .utilize oh8:.~P "o~oe.a,p{:? 
vegetable protein, along with a wide r~ of llatural aq1ia:tic plants .and a.nima!s:, a:nd . ooll'f,t'li 
it into fish flesh a.t an efficient rate. }tybrids are able. to filter algae frqm lh:e wa:ter. · 
They the abilit;r t~. ingest bottom muds removing the nutrients fi'om the richlayer of 
living Slld dead ol'ga.nio·>~ma.tter. .lcy'brids were observed eating the .soft leave, of ,yd.£0:ij\£~ 
ga.rdne:i which is a common nuis,µioe submerged aquatic weed similar to pickerel ~d. Inf'!'!~ 
tations. of this weed were elim.i~ted :from po:Qds stoclted with at least 5 000 ~bxtidll ~;r' . .. 
hectare •. Tilapia. hybrids are not able to eliminate coarser, grass .... like aqua.tic plants~ 
Aquatic insects, shrimps and tadpoles ·are eaten by the hybrids. · 

A variety .of agrio1.1ltura.l .waste pro<iu9ts including rice polishil)gS, wheat br~, 
cottonseed cake, castor bean med, oashew nut by-products, and bab&9u cake have been,acoeptecl 
by the hybrid tilap5.a. \ Ma.ny a.grioul turalby-produots have been used to feed t1.lapias in 
other countries so that whatever ia a.va.ila.ble and mC>St eoonomioal on a regional basis can b4t 
utilized. · 

4 .4 Wat.er gualit:y 

Tila.pia i hybrids were ,xtremely · resist~t to poor water. quality. Under Q,ondj,tipns 
of heavy feeding a.nd fertilizing not .. · o.ne })ybdd 'W8.S observed to die from adverse envir.on­
mental conditions .. When surface dissolved oxygen levele fall below o.8 ppm, the hybrid&, 
will oome to the surface and ut$1ize atmospheric oxygen. The.amoUl').t of time.that.~bri#. 
oan remain at thesurfa.oe using 1 atmospherio OJC1pn is not .known, but this fish.~Q~e~e(\, 
on the surface . at sunrise, day '1.f'ter dv without mortalities. Maximum feeding: ;t"ate · •.. -.. 
122.4.· kg/ha/day maintained over 1a two-m()nth .per1od.. Even. when fish were at i~

1
,..sy.rface ·••iJl 

stress, in the eat;'ly morning, f,eding• was contin~<i as so4edule.d, limd the hfbr:i.~ ()pt.Ri.~11e4 
to eat and grow at nornial ra.tef3,, .• Mi?limum level of. surfa.oe tlisaolved oxygen eno<>'tfl1,~red ~., 
0.3 ppm. The range of pH in cu}tu:re ponds was from a minimt&Ul o:r 7fJ .. 7 in the •~l.r m~. ' 
to 10+ in the af'te.rnoon. Surfaoe water tempera~ur,~ .r~d. from.,25.0 tQ.J5.0°c;,~ · · 

There must certainly•·t>e···· .. a degradation of ~ter qua.li.t/ at whtofr~.o,U~:,··c,f-t;.{(~~t;:t 
hybrids . be affected and, ffna.lly, mortality- will be experien~ed.fJ . A,t. t,h;L,.c;:~i~J.,::ih:&1! > · 

water quality criteria are not }f:nown. HowevE:1:r, it is felt that ~bridslfillt:L<)i;:.,l.i~,~"''!'\' · 
suffer mortality due to poor. wa1er quality under normal culture conditions. · .. ·• 11 

'!'{) 
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4.5 Diseases and parasites 

Tilapia hybrids are extremely resistant to bacterial. diseases and parasitic 
infestations. Even undex- poor environmental oonditi.ons, no mortality due to paruites or 
diseases has been. recorded. The only recorded disease found in the· literature were attacks 
of fungus caused by a weakening of the fish due to low water temperatures. 

4.6 Mixed culture 

The addition of' mirror carp to qbrid poflds did not $ig.nificantly raise total 
production but did result in better feed oonversiol'l8 because less feed was needed to raise 
an equal weight of fish. ibus, thejadvantage.of mixed.cul.ture. with carp.appears.to be. a more 
efficient utilization of feecis and natural food organi,ms. . Howeve~, several di.sad.vantages 
were encountered that raises doubt·~ to the advantage of a mixed culture with carp. Data 
indicate that hybrids and carp compete for feed and food organisms. The average weight of 
hybrids culture.d with carp was 285 g while average weight of hybrids cultured alone was 353 g. 

A second disli.dvantage is i;hat where the bybrids are the primary fish cultured, the 
addition qf a second fish less reJi,tant to poor water qualities .presents some un-..nted 
problems. Mirror carp are. not as resistant t.o low dissolved .oxygen ·levels as are the htm-~cis 
and begin dying when dissolved oxygen levels fall to o.8 ppn •.. Less feed was added to po.n.dsi' 
with hybrids and carp as dissolved oxygen was approachulg the danger level. .More eff'ol't 
and a higher level of technology is needed t.o raise W'brids and carps together because of 
the oonstant danger of oxygen deplet.ion and fish mort$.lity. · It is· felt that future eJCpf!tri­
ment s will find that higher J>roduotions can be obtai~ed culturing. hybrids alone bepause 
higher levels of feeding can be used. · · 

No significant difference/was oaloula~ed between the growth of tHapia. qbrid and 
male IL nilotica •. While the data i?tdicate that the eybrids bad a17;peroent••ad\rant-.get:tll 
average weight , this difference was t :riot deteote.d ,111 ~he experiment, with two repii?ations per 
treatment. T. nilotioa males were, found. to be as re.sistant to poor ,'Wa:ter quality as n,-'brids. 
The only real difference between the. two was that male 1,.· nilotica<are much more·· difficult 
to catch with a seine. Further, th, ~e:x:ing of la:rge.:riunibers of' ma.le IL nilotica is.a tedious 
and time-consuming job,. if.one uses;this alternativestockingm~thod. 

4. 7 Reproduction in ponds 
,,:: :;,,;, ; : '<":,:~ 

In several oases, reprodu.otion occ,urr•d. in. hybrid .cult~ p<,nde. It is believed 
that even in cases .of .extreme care, some aooidents w.tU occur and reJ>:oduction ~ll .be ,an 
occasional nuisance. The frequenoy:e>f unwanted re~oduct1011canbe reduQedw:i:tbpx,oper 
isolation techniques~ sexing of. brooli st.oak and, ~ltering of -.ter s11J)plies •. ihen removing 
brood stock from spawning ponds., they sb'.ould be oheoke~ for sex $tld !.'f a mistake is . found, 
the fry should .. be discarded •... Whe?l. CfrY are remOV'ed f'l-otn s1:,1&wn,i~ p~~ ~d hel~ f~X::\ ~t~okin« 
in another pond, sttl&J.l· fry may be •. e11oountered..'Wlien·~Dlo'V'i~ th~fingel'l~.hybr~ds1 &b/.that 
it is often best to kill all the fimgerl:tngs in tbe·,pona or e,took only those h;rbrids1 that 
are large enough to be manually· sexed. · ' 

However, 1 t ~ll be. diffioult to eli~i\e ·;,.;· ~llldan·:;rror~:·Blld the intrd®.Otion 
of females into production ponds bypredlttor bi.~4',. anci ~ls~ I~ was /~md that reproduction 
reduces .total produotion ... of hybrids:.~ the offS,P;t'iM ~ompete ;w1thi.tl1~•111'brids ... ror ..• :tood •. '.l'he 
amount of reproduction present in a::cul:tiure pom·,ld:li.be pro:p<>~!C?•l to the number o~·femaloe 
present and the length of the oultUlf'e period. One way c,f' oontl'olUng ·the Wluenoe,of 
unwanted reproduction is to limit the culture period to five or B¥ m.o~ths .which Will allow. 
a female to spawn at .maximum twice and the offspring willhav, very ~ittle if an;,: chance.to 
reach sexual maturity and spawn. J.;eecond method. to.control reproduoUon would.be t·o et:ock 
a predator with the hy'brids. · 
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If reproduction is enoo~tered iri pl'8d:«ibt~Qn pc>l'ld.$., the .ponds sbouid be ,~1.l:p~~ ,t,Qr, 
dry in order to kill the fry. In oases wh8,te,oo~pl,~e drying is ,:?:tot possip;L~, ~he po~ ; 
should be carefully poisoned. ~11 fry ar.~ ~b~~Ji~(t live in a. sma,U puddle of water so that 
every hole containing water should be poisoned,/ In some . oa.ses, 1 t <may be ·easier tp1 ~i.11 

1 
••••• 

the pond a quarter full before poisoning as poison can be. evenl.7. distributed, and,;the dllk ot 
missing. a hole containing hybrids · eliminated. · · 

4. 8 Miscellaileous 

. Several . addiviona.l ,·o~e~vatio~ .. c6no'~rni~~1lliJ'brid. Qul.ture have. l>eel'l:'~•:, . ~It~ . 
the ··males. are ·una:ble ·t.o··spawn. •in the a'.b$en~e. of.;f)ilJlB.,.,s, .th~y· .. p:oJlir,ne~,s as ,:~ part ... o1'\;the 
pre-spawning ritual •... TeA thousa.nq.. hybrids· per<p.e~a.re.oan· dig a.large number{ of,.nest~.; Fol' 
an unknown reason the preferred l9oati()n 

1
f'or 11~st ~t,l'l8truction is on the pond dikes •hi~ll 

causes dam~ .to tlle dikes. . It . is recommended tb.aft, fillB,1d.e slopes to poni.Alke~ ,,.~ ·;:B /1:~;fl)i.~tlfr 
to help pI'ewmt .collapse of pond. ~lls. Re~for.c~•ent . of pond dikes with :rocb .. ,or •lUlll,~• < • 
would eliminate .the problem ,but i~ of:ten expe!1$i'f'.:e• · " 

}, ., ,~,•ii<\>'•il~· 

Tilapia hyb~ids are n~t 1erl,:etnely c1fifiBiii:•'t6 ca.tc,ll •with a i}ei~. Th~)•.~~~~¾~H q;.p 

appears in.t~S· oha.ra.ote.dstio.more. s±mi:la.rta, itsina.l.e pa.rent,.·l!a,. bornorwn, .... wh;oh l.~\f'&O.:t,tl.J':t••···· ... 
easy to ,"oatoh •. •·•~·•.1J;1latioa. ··:1s very .diffio\llt,·to s,eine, ·· and ···l~e.a. on,,:iJG;s aid$ ~az,rrth, .. ,~1J~ 1;;f~,J · 
mtid as the seine passes 9ver. ,,I~1

;;. • ••• 

' ,/,". '<\,} 

~E3Sa~d·•~!g1l~/Qf·.·hy~i~ ... •·.lfi.~h•···~'ft'e~\'.'~i.fht• ... of •>2Q, 't ,w;Ltb .. l 1Qale~,yi~~\·;~1~;r .. 
and visoe:ra r9:moved·. ,was ·• 8Q · pe~ce~t.i.··•.1EP>-d .. ~,~.~~<J;.,;~:Lfht,:with .. he¥· ... re.~~4 .... ~•:.JiS ;,,~~~e~Jfffi .,.;tr .. ··, 
Th~ .autho~s)1.ave•.erte~+~b:rids\ ·~·· •. found .th~:flfash,t<I• .. be of .. e~ceill:lp.t•·.fl~V'~ .~,~~~;,~~~ 
f!o1n~,l)(;)nd$ · wj.th .higll i~i~~~. of :fe,~tili~y. ~• :~~¢ • ;no. !~-,~~~~r\~~, Nl~\.1i,, .. :, 
hinde?' · · ma.rket acceptanQe. . .. ,•~,~ 1·~::.i1f f '' 

,',/';,;s\ 

4 •9 Ciil'ture )!O-b,Mj_a1 / i 'CDt~::Fc:t •. '. Li '~,.~: . ~ 
:rt.·· ia .... •fe1 t.·.• i;~ti .. titapia.i~~rids ·. offer e~qel~ent oultur$•. pQ'tentia.1•.• it; Jn<)ii~:::, .•. •······ ... •· .. ·•·· ... J·;•··.·i. · 

areas of ,the world. .~• produ.o~i~• ean be .r~,ed. easily .and. cheaply pr,ouU~ .. ~ ·~~~IPI•{!f\s1;i1! 
source of animal prpte;t~• t O. 0011Sl.11ll8'f:S a.t1<J; 'eoon<:>mic ~nefit~ to t.h':·. QU].tu:,;-tst. \ i:r.~r~.,:•19-tti"" 
little .unde:r~tall.~i~/ef ~lt'1Te t~cqniqUef:l .. · .. ~ .~~ia;e. ~pri.~ .'by~ .. ~o~l.owing. s~~Pf!.•;:~!edj.z:tg .~.\ · 
f ertiU~il'lg. instruoti.~~.~··.··•·•·. ~e.·.·~~l;d$ ;i•are,v~f1}'%'&8~•$tlnt.•~to . Qis.e,.se. and<C,0~1!,jij\?if:;t~~~\S;Jili\1 

thus, few probl~InB ·• a.re ep,~punter~p: du.-eing o\llt~e, •. · ~ ,loo841T. a~Ua)le ~j~ft~;'.~'• 
product or fertilizer .source can l>e uttlized., to inerea$e product.ior;~ 

- :'":,::,',,,' ,;:t_'::<'.', "',;' ;>>,<, ,,','.'\:,,::, 

In. the .northe91t. of Bra.~ilf.··••~·.•. fish cul:t~~>e~eneion #J~~~·• iJibEti.~~;~~'-~ ;,'~~ 
around .the tilapia. ~brta. A, sim,ple manual wi.tll. ~' iUustrat:t.om,is> given to·1nte1!•si,fc}'!t:·Y ') . ,: 
farmers. With the •a.id .. of' .. gover~nt extentiomsts, f,armers a.re ai,d.ed in pond:e>onstI"Uction:if) t<••., .· \{i 
Hybrid :fingerlings .raised ~t •gove~e11t ha.tolleries~e i;>rovided free. of~~~ ~'9ll>i110~, :j(· .. !\:.;i 
tive to farmers •. EstabUshed fispfa.rmers, wil!.be :r,eq1U.redto b~;fingerlillgl3 fro':1~vern:-\: ·~··< .,,>.) 
ment hatcheries . or •prQduqe ... their :o~ fi11ger1i~ w:t~b El1.$Sista.t1c,c fr.om erl@eio• b,p;o~11t,:itf , {',c,/ , \ 
Training programmesin ... hybrid culi~ure and:. fi~erliDB.F~duoti()t). will ·J.,e pr.()Via.ed. ,t•~~~~n.<:>j.· .. ">1 

ment hatcheries ~d re.seargh sta.t~ona. Eool'.tomiC<~~udies showed ,hat the hir;heliJ~/Jre>fitfil:i'.W,'r.r\•·"'}h'•"''• 
returned to tile farmer when hybriF were int:eneivel7 cultured . td.~b feeding ap,.d. fe#tiU..zin,. 
A hybrid of 200 g to 500 g was re

1
adily aooepted QT. t.he. consumer •.... ·. ~eneion bial.'Cl)ps,s ~ ;;:}.( 

recommending a oul tu.re period of ;10 to 11 montlls $0 that with proper management ' a . pr~u~t~~• 
of 4 ooo to .•. 5 goo .kg/ha/~a.r. .oa.n ib.e .obtained. · 
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