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This paper represents a svnthesis of the various
brologacal. ecoloogical. economic as well as  socaologlcal
factors contraived to attain a unifving framework of analvsis
for Jlabe-based talapnia cage culture. The main concern of
this studv 15 two-fold: to imnrove the efficiency and
oroductivilyv of Lhe cace cullure operations an Sampaloc Lake
and to provide practical bases for reassessing Lhe faguna
I abe Develooment Authoradiv’ s (LLDAY Tashery Zonino Flan.,  We
have stronao reasons to believe that the vield ocotential of
Cate cullure of talapia  an Bampalocr Lake 1s wtil] very far
from beinao fullv exnloited and 1n  aeneral. Llhere 1s
miwallocation of investiments on the existino laroe caoges and
vaerv  low stockinag densilies. Conseauentlv. we hold the

vosation that the 1b—-ha Hfishcaoe bell limit of LLDA can be
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met  without necessarilv dislocating anv of the fishcaoe

farmers an the lahke.

Analvtaical Aporoaches

To achieve Lhe above objectives. & -holistic approach
which embodies interdiscaiplinarv areas was applied --
biveconomics., Technical anformation ranaino from specific
to aeneral facts about the cage culture technologv. the
tilapia species used and 1he lake ecosvstem were examined
particulariv in  the lioght of the big discreoancvy that
cmeraed Trom  the estimaled optimam stockainuy densatlvy of 767
finaerlinas/m- and the actual average of 19 fingeriinas/m-..
The waler nualatv crateria fTor Ureochromis nrioticus and the
water aualitv parameters of Sampaloc Lake were compared to
see 11 lhe fish 15 fal for optamal orowth an the lake. T
checlt whether the estimated optimum stocling densitv accords
with the biophveical potential and limitation of the fash.
lhie was compared with the stocking densities adooted for
tntensave Caoe culbtuwre an other countraes. Conseouenltly, a
distinctive relationshin between cage size and stockina
densily was unfolded. This observation was sumported‘bv the
income analvsis and verified bv the frontier and
mmetfacaency analveas.

The pramarvy datea used in thas studv tonsist of survevs
ot tishcaoe farmere’ cage culture operations in 19864 and

1990,



Results and Discussionsg

Foor orowth performance and long cultuwre period have
prompted the Lapuna Lake Development Authority to come up
with the Fisherv Zoning Flan {for Sampaloc Lake and the
tishcage farmers to resort to intensive .feed apolacation.
This shaift 1o antensive feedino has curbed the path towards
more optimal lake snace allocation.

An in depth  dnvestiagation of the underlving cage
culture technoloav revealed that feed adaiustment is not
enouch Lo brang aboul marbed smorovement i the industrv.
In fact. all the econometric analvses emplovéd in this study
involvano  feeds (l.e. covariance anArlvesis, economic optimum
arnalvsis and 1nefilciency analvsis) consistently pointed out
Lthat feeds are alreqdv  being applaied in  excess indicatano
thabt it 38 nol the limiting factor. Cace size and stockaino
tensaitv. wath  the correswhondano ancreases in mesh size of
netlinao and  fainaerling size at stocking. turned out to be
Lhe  Fev factiors thal will not only amprove vield but also
comnensate for the output thatbt will be given up  shouwld the
FLDAs 10-ha fasheaoe belt lamit be imbplemented.

The verv low stocking densitv  1in Sampaloc Lake can be
braedlv eaplained 1n two wavs. First. ihe basis for 1his
Tow stockinn densibv 1 the SFUMBY Fisher Folks Federation

elic) Multi=-muwrwose Cooperalive’'ss  recommendation of )

CRepresents the five rout of seven) lakles in San Fablo
Citv: & - Sampaiocec Lake., P - Pandin Lake. C — Caxlibato Lake.
M - Mohicanp Laxke and B ~ Runot Lake



4
fingerlainas/m™ which 15 now stipulated in the implementinao
rules and  owidelines of LLDA. This stockino density was
orioinallv  derived from the actual vield data prior to
intensive feeding and was originally intended for nonfeedina
scheme. Input and outout orices were not directly
considered. Second. due to consaderably laroe cage sices
and small mesh size of nettaneo (due to the practice of
stoctino relativelv wmall fangerlings), hioh stochkaing
densities could lead to mass mortalities. On the one hand.
ain larne cages. water staonation or  formation of dead
vockets at the center of the cage 15 lilelyv, to cccur thereby
Yimatino the dasseplved wivoen avallable for the fish., Much
more 1f mesh size of nets 15 small. freer water exchanae is
peano 1nhibnted.- Un the olher hand. 231 the faingerlangs
slocked are small. mess si1ze cannot be big otherwise the
fash wonld ewscauve., Guod water carculation 18  beinag
indirectlv anhibited bv small fingerlinas size at stockino.
Thus., a3l 18 underctandable whyv such  Jow stochking densities
ian Bampaloc late continued to be adonted bv  the fishcaoe

farmers. On Lthe contrarv., Coche (1982) and Heveridoe (1984)

have naoted that withan Lhe cage. 1t i1s the movemeng of the
fish that wmaintaing guod water circulation. The more the
number of fish to move the water. the better the
circulation. These andicate that some form of svnergism

comes out when the factors (1.e. stochkinog density and cage

Ssire)  are an correct orooortion. While the big vap between



Lh

the estimated ootimum stocking density (32467 fingerlinas/m™)
ane the actual stocking densitv (19 fingerlings/m=) alreadv
poses controversial 1ssues. when compared with the stocking
densities adopted by the other fishceaoue farmers enoaged in
intensive culture of the same fish species (0. nilolzcus) in
countries like China. JTvorv Coast. Beloium and Central
Atrican Kepublic., the estimated optimum stocbing densatly
even turned out to be low. For example, in China., the
sudaested stockang densitv is  2,000-2.300 fingerlaings/m-.
These fiouwres make the actual average stocking density looke
amprac tical (i1 not absurd). Since the orowth relaled
factors. 1.e. dairlv feed ration, orotean content of feeds.
rulluwre poraod and survaval rate are just about the same an
Bamnaloc Labe ard  the other countries. the enormous
difference an slocking densitaes can be exolained Ly the big
ieparitv 1in cacoe sizes (i.e. 1.669 m’ and 868 m" 1n L9806
and 1990 respectavelv in Sampaloc Labe, I m” an lvorv Coast
and 8 to Z7.0 m- an Chanal and 1s talten as the nrama- facie
juslifacedaon for correctave polacv reform.

Apparently., lthe fishcace farmers in Samnaloo Lake do
not have ﬁufflcient information (i1 not totallyv unaware)
reaarding the practices in other countries. Their technical
know-how  have  been confined to their a&actual exbperiences
which 18 1n dire need of a dramatic overhaul.

Rased on our fandainos. we have substantiated with

strong evidences that overcrowding can be remedied without
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necessarily  reducinog the number of  the existino fishcaoe
Ffarmers while at the same time sionifacantlv improvang vaeld
and thgir,income. And this could be done through significant
Laae  sire reduction and  ancrease in  stockino  densitaes.
along with increasino mesh size of nets and fingerling size
at stockino ceteris Daribus. Raisinu ﬁrmductavjtv in &
mamier accorded by both economic theory and the biophvsical
notentials and lamits of 1he Jabe ecosvstem. and ensurang
the securitv of expectation of the fishcage farmers are
considerad  goond bases for conservation policy 1n Sampaloc

Lake.

Conclusions and Folacvy Implaicataons

This studv has oprovided an aura of obiectivitv which
carcumventse the traditional fishcane culture practice in
Samnaloc Late and sets out & oood basis for the deranaement
ot Ahe prevaazlang leclhnoloolcal  mialieu. Nevertheless.
einerience will tell that bold ideas based on these findinos
will not ogqan  easv acceptance from the 1mmediate parties

*

congerned (1.e. fishcage farmers particularly the members ot
the Cooveratave. and  the LLDAY. For one. 1o the extent of
our knowledaoae. this 1s the first taime that fishcaoe culture
onerdalion of talamia a0 a volcanmioc  Jlake has been analvoed
muc.h bevond Lhe usual descranpbive cost and return analvesis,
Al o, lhiae 16 the fTirest «altempt to measure the level of

mmefficiency of t s ndividual tishcaae farmers and

conseausntlv. the applacation of stochastic ftrontaer total
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cost function. HBeing the baseline information. we have none
vel to compare our results with and the seeminaly radical
chianaes that are being nroposed would certainlvy tricger much
«beolicism and be hotlv rontested by the said parties. Teo
clarity thise wpoant, both the caoce size reduction and hioher
stockang  densatv being proposed run  counter to the
imnlementing guidelines wnder the LLDA's Faishery Zoning Flan
whith were the product of their own rescarch  and aboul 6
vears of consultation with the fishcage farmers and local
officials.

Aa perceaved.  ouch tume and effort will be needed to
hurdle the obstacles an puttaing &cross the findings of this
alurdv. Oriee Ot the main  challenoes foreseen 16 how 1o
convince the fiohtaoe farmers to aive up a large part ot
thear cheriehed spaces an the labte. Granted that this can
b done. how wiil thev (and other  potential investors) be
delerred  from construcling more wnmais considerano that the
tivestment cost per cane will be lower., While the former is
et mmatter of fLecinoloov «doplaon. ithe latler concerns the
crucial role of the aovernment in enforcing the operating
auadel ines and an v obec Ling oropertv raohts. The latter ug
considered lthe most diffaicuwllhk challenge confrmnflnn thes
Dronosed Chiahies., For wathout etficrient conlrol measures.
tronically apeakinag., the chanaes could exacerbate rather
than  amprove the situation. That 1. with hagher potentaial

ancomes and lower anvestment costs. fishcage farmers will be
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rnbiced o DUl un more CcROes. Furtlhermore., unless  moro
et rerent method of fecd apnlacat1on are emuloved. «U hioher
stackang densities {(grven smaller cancs and laruer mesh sioe
of  neted), slronoer waler movement will  be created bv the
fivh  durina feedinag 1herebvy ancreasinag the possibilatvy of
Teeds wobtting washed onl of the caoes (hagher foed lusses).
This  mav noet only  erode orofilabailibv hukbt mav  also
accederate (utrordiicalaon. L omsumed feed  vartic ten Lhatl
may  Aaccumil abte at the bottom sedimenbts could «Lir toyac
ehvaronment espeecral iy oin tames of pwellinag or overtuirnino.,
tn addaibron. Uwe  wmoact of owr  recommendations  can

tesd bv b cotlended o the neaohboring localiticos.  Sampalod

"

Lak ¢« renresents only 0,05 7% (L4 ha) of  the tolal tabe arca
{200,000 Tic) i 1..hr_' Phadarananes, o laroe npart o1 whach fre
How b s 2R r1ehe1ng the same nproklem of ceae and/ovr nen
CONCEsT L0 Wath 1le ucoaranditcatl lToralion (satuated al e
ear 0 af YGarn ifaklo tibv oand 1s accesesibhle by oanv o land
lrensnrtetoondy. technicdooy lransfer 1g 3nevatalile, 1 f Lhe
autl horvbres  arc not aouick and bold enouanh o resoond Lo e
Satuet ron. theee: modrficataone Lt @ven adgravate Lhe
current overcrowding oroblem. Surelve we do not want to be
el cuseel g eramu thee cutlpral for somethino bevond our
conel ol and against our will. We bherefore  Lone thatl our
Taondonoss well bhooo need for the wame DUIrNnose a8 we Favves
comcelved them (1.6 increase efficiency in fiwlhicaae

Oberatrorn w2lh corresnonding Drovisions 1oy fashraoe Deld

c



limitation and conbtrol measures that worb). In other words.
both the notentaal oowod and evil of the oronosed chanues are
ver v evidoent dependinag on bow bthe authority will be able to
manaage the raicshes  anvolved. We would lite to stress
therefore that owr prescraintions ao with a ‘handle ~with--

tare’ caveal.



