
MANAGED FISH PRODUCTION PROJECT 

Interim Report 

This interim report provides a sllmr.l;:,ry of the modifications in 
the design ot Project No. 525-0216 ~~lich have occurred since 
submission of the PID. The issues noted in the DAEC cable (STATE 
278869) are addressed below and take into account the project 
design modifications made since the PID was drafted. 

Project desicn is being adjusted.to focus on the need to re-
50lv(\, throuGh this small pjlot projc('t, feasibility questj.ons 
relating to dcvelopmeIlt of a full s~21e Managed Fi3h Production 
l'n:-ject. Teehnical, nutrition.,l and social suundness nna1ynes 
conducted subsequent to rro submission have raised ad~itional 
quC!stions about the role..:; ",hich Lhe Nillistry of Agricultural 
Developrnent (lUDA), particd.arly the tbttonal Dirr~ctol-ate of 
AquClcul.ture (DU:MC) und the communities could and should play in 
the implern(!l1t'atiol1 of a long-term milllaged fish lirotluction pro­
gram. Spcci[icLllly, tile analysc~ k~ve licihlighted the irnpo:rt811t 
l-ale fOl" extension in !Juch a P 1."0 1;1.'<1;, , nnd h~vc raised the :i.r~;uc 

of the de[;rc~':::J v:hich the depcndc,'cc of tn.::. com;mmit.i.eG Oll EIDA/ 
DINAAC for Ir,Cl,lY prvjct:t inpllt" a'H~ for fisl'ponc1::; cou.ln, <lllf.iior . 
r.holllcJ be f0.duc:cd. T/lC'y !1:iVe re-c:mEirm(;'.d the l·l.i.ssioH' G C:.ll'lier. 

concern ~lbollt the finCl!1ci;1l/cconolllir: and Cldm:i.n:i.~ltrnti·Jc feasibilit, 
o[ a Pl&.nilged fish production j1ro[:rc!;,l. Hence, changes in project 
purpose Clnd design nrc being nadc-. 

The revised project design \-,ill i.nclude ne\oJ <1ctiv.ities \.,hich n!,'e 
intended to resolve pcnding issllcs of ;nof,r.:w: feasibility. It viII 
al~;o jncluc!e those institution-blliJdinf?, activities proposed jl1 the 
PI D \."ltic h a r.e ne ces s a r y pre req u is i t cr; for tC's t: in g !> 1'0 [',1: ,:.Ill f ea:·Ji bj.J.i ty 
The major components of a revised project desi2,n include: 

(1) Demonstration Ponds. A sCl-ies of pond j)rojects \<'ill be 
carried out undo.1.' semi-controlled cOl'lliitiollD. These pond projects, 
which will include various tcchnolor,ical and inntitution:J.l mixes, 
\,'i11 provide bLlsic d<.lta Enr a SCrie[i of feasibility stutlies to be 
undertaken as part of the project. 

(2) fCd'S ibiJ.:iJ:.L Stud ies. These? ,.,ill include economic/f innncJ.aJ., 
con sump t ian--:IJi1I~a-~ t, -:1-;;d--I;-i;g ram j IlIr:1r.!: ;:;1:1 J.:: ~·.es. The economic/. 
finnllr,inl analysis ",ill cl'ElI1tify benefits ;]11:1 costs f(ll' thl! 
pnrticipating comrnuniLi(~s LInd for indiviJu;"J1 families \ .. ,1tl11.n Lhos~ 

communities. It 'olill ;:]] so study Lhe iI:1P,:Cl: of inteCl'<.ILCd fishpond 
ac tiviLies Oil the household budgets Gf participLlnts. The conSUI:lp­
tian impact study will <.Issess the m,Jenitudc..:, and distrihutian of 

http:economnic/financ".al


increases 1n protein intake which may be expected from continual· 
harvest fishponds. The proGram impact study will focus on tIle 
effectiveness of alternative types of linkages between HIDA/DINAAC 
and the community interest groups which c.::.rry out fishpond proj~cts. 
It will especially focus on concerns such as extension services, 
credit avail<lbiliLy <lnd CCJl:.illlmity dependency on 1-1lDi\/DINAAC. It 
will evaluate the results of a number of alternative institutional 
arrangements to be tested in the project. 

(3) Trainin~. The training component ~ill now focus on 
traininl'. extension personnel Clnd coniTllunity leaders. Trained out­
reael! pprsunnel must be in place in order to test proposed alter­
native institutinn.:.1l arrangements for delivery of extension-type 
services . 

. (II) Tec1!..~~ir:.i.l):...M;~i.si;1..1..'-C;_t:.. 1\"0 long-term U.S. experts \,·:i11 he 
financt:d under tile );ranL. One Hill be a highly qualified expert 
in fi~~hclllLun.' vllw Hill provide technical assistance in the areas of 
fish k-.tc.hery 0iwr':-ttions and Hill provide in-service training to 
DINAAC em:)loYL'c~; ;ll1d I'll 11 A produc tion technicirms. Tho other c.";pert 
will l\(~ il11 experienced imtilrc,polo!jist 'n-· rllral sociologist 'AID ",ill 
have 0\'c[--a11 fcspon.>i.bi1iLy for coonlin~\ting the [ciH,ibility stuciif?s. 
This c':pert \-·ill cilrry Ottt: lhl' prof',;·'lIn impact study and \,·ill super-
vise execution 'Jf the C()n~;~lmpt: ~on i.r'paL't and ecollomic/fin<lncial analysetl 
1n order to il:;~;t1rc lllci.r tim:.'ly cC·Jl)l'h·tion. 

(5) i~~~(~)~)~J~:::'Li~~~LL'2.~~' The Ush haLcfr)' ilt [)iv:~sa \vi 11 be ex-
pant!c!ll LInd equipped La perm!.l increased production of fish. The 
Clln:enl: hr.t:chery c,:l11not: 1:1CC't current. (lclII:ll1d. for finge}.-linGs nor Cilll 

·it efficiently pruducl! \nore th~n one ;;p(!cics aL ;1 tilTll!. Hatchery 
expand.orl \,'i.ll L1cilil:~t:e iil!plclIlentatl0n of poly-cultllre 8ystems in 
the dC'l1!Onst:rat: LUl1 p()nd~.i. 

The rill'illna]e f01" these; rtrJjustlllcnts in project purpose nnd 
desi./',Il j~; mon' fully expl<li.l1ed ill the rcsp-onse to Issue J3 -­
Project St:ratc~y - Purpo~c Level. 

"Thc! project goal is to improve the nutri.tional status of 
the Pallamallian rural pOOf. !lo.lever. the 1'ID cloen not clearly :.~s­

cribe hm ... the propo~;ed pn)jL:ct act-ivi.tics \",ou~Ld achieve that: goal. 
"'hether tll(~ stLltq;y i~; to ilill'foVe nutrition throuf:1t on"-sitc' 'consump­
t ion or as a re:;u] t 0 f .inc rL'a~;('d j nCllnl(! obta.lnC'c1 from cOllJ'llerci[ll fish 
production, th,1t strate::;',:" !;\lOl.lld bl_~ cll!arly :.;t<lted and C!xplaiIH!d, and 
the l1iCi1l1~; for CdJ-:--;inr', (lut the s(r;l';"f'.y should Lc fully described. 
To the extcnt th.1L the projec.t c(lnlf!:".pL!lf!S commercial [j~;h production, 
tlie ~;ubsi.di;':;lljon or the co~;ts of cun:;tnict-i :i~~ ;1I1cl cpeLltinG the fish 
ponels hecomes questionable and any such proposal \VQuld have to he. 

<ldcqu.:.1tely justified." 



The sector goal is to improve nutritional status of t:le 
rural poor in Panama tllrough a network of fresh-water fishponds 
in poor rural COl1lr,1lJnltlCS. The strategy to reach this goal is to 
improve l111tri tiOll directly tht'ough on-site conr,u1I1ption of fish. 
Con~ercial fish productioll, to be marketed outside the environs 
of the pond site anJ near-·by coml1lunities, is not contemplated in 
the proeram. '1'he fish \oJill primarily be consumed by project 
p.:nticipants, althou~h part of the fish catch may be sold to other 
families in the immediate area as i1 means of gcneratinl\ cash to 
cover cash oper<1ting costs of the fi.shponds. Thi.s situation often 
occurs in existing fishpond~, I~here COl:nllercial feed is given to the 
fish. The inteGrnted nnimal. husbandry/fishpond operations will 
minir.iizc the need to ~enera to. cash through the sale of fi.sh, 
although the integrGted pond.L; \Jill require monetary outlays for 
the animal operations and the utili~ation of cash and/or credit 
cannot be avoided entirely. 

1. r Sf,Ut! 

"'!.'he tltoject strGt:qw at: the sub-purposE'. level should 
be c] nrified in the lIL II; it to increase GOP capacity to car.ry 
out a nat.iolll·Jidc progr~l1r. o[ U:~h production, or to cstabli;;h COP 
capahility to evalu3te the ~eed for and feasibility of SUCll a 
natiolll.Jide prc'i:'.rarn? The latter seems morc d~sirabl£, but if 
Hission opts [or the fonner the ]1\ ~lhould contain Llli.ple justifica­
tion. In ~ithcr case the project.: cOll1ponents shou]d reflect this 
stratcey dcci!;ioTl. IJle:ls e note that the disr:ussion on such 
project con:ponCllt:s IS not llcceSSGry for revie\.J of tr.c IR and may 
be held for the ]'P." 

As indicated in Section I, project nnalyses have 
r::Jised additional feasibilj ty issues I,bich do not appear to be 
soluble in the normal c:ourse of proj ec t developn:ent. lIence, the 
project strategy at the purpose! level l.Jill be to evaluate thO! 
need for and feasibility of a natipn-wide program of managed fish 
production. 

Al though the Hi:;:;ion believes that a na Lion-Hide 
pror,clln is ]jJwly to be succe~;!;flll" t"his small r,rant project is 
being propo!;cd rather tl1LlIl :\ larg(~r loan because there are a 
number of il:iportailt quc!;tiolls of consumption impact and of 
economic, SOCiill, and especially administrative feasibility ~hich 
can not be nns\yered witi.out: further investigation. For example, 
there hns been n re':'.ent shift in e::·:tension service responsibilities 
from DINAAC Lo mDA I s rceion.:ll offices \o.,h{ch might impinge upon 



progr;<([l succes!~. Also, COll:lll:ni.ty interest Group" are nm.] hip,hly 
depcndL'nt on the (;01' [or services related to fishpond operations 
such as the provision of fi!1/?,erlin~s, the provision of nets for 
harvl'~,tin!j, the tr;'111sportation o[ fingerli.ngs and fishfeed, the 
trnnspurl.:Ition of pi.glets and pif, feed to pond sites, and the 
m;<rk('t:illl~ of the pi);!-:. The ttission belir!v(~s that the most 
effeclive l~;C"liS of rL'~(1]v.i.l:g thc~;(~ feilsjhility questions is to 
implemcnt il pilot project in \·!hich major issues of fei1sibility 
.:Ire i\l\~;\':(!l'el\ t.llro\ll:,11 the cll'vC'l('pl:lcnt of c<lrcfully monitored field 
<lctiviLje~: aull in \!hicil instiLutional <llTi1l1gements .:1hout ,,:hich 
signif.icant \.Jucerlainty exisU; are implemented on a limited scale. 

The pilOL In-ojc(:t \,'ill test the technicnJ. and economic/ 
fin:ll1ci,11 [C':l[;jhj1lty of illtcgr'"tcd ilni11lill/fish/earden operations. 
It \J] 11 l:l(':l[:U)"I' th~ CnllSUli1[lt ion ltnpac't of sHch projects. It will 
also ,pro\,ide c",'1cknc(: on \,,'i'JcL'l~er (j ~!lDA exten!,ion prngl'am in ilqun­
cultut'L! C;:ll hI' cfi.cc:t.l.'.'L'ly '\(!I:'lll1ic;t!~red throur,h rcgionnl offices 
and \,'il':t\;.,l' L-:Ul!,',;;Ulll.Ly illlC'rL!~~t l',rOl:ps can bc! re3sonnbly expected to 
bCClJl:"-' L's~; d'.:l,.:r;Li(,IlL on }!llJA!!)j;!,"!,C illHI othe)" GOP entities for 
CSSC!lll i.:\ L ~;l!J ':.ic..::; rL'l <It • .!:l l.Ll fi!;\1 pOl',lI GjJC'r.:ltions. Specifically, 
ill! .:lPiJt",,;-• .::h !-'."" ';11Pi)(lI'cjni', nnd ~;lre';I;Lhcnini; the role of cOIlUllunity 
int.l!rc~;'- )JCJl11'!; l':I:;:!f',C,~ in [i';\.pc'nd DcLi\'ilics \.Jill b(~ tested in 

,; 
the projc:l:t. 'llii~; ;']>I'1:o<1cll con::i!:t!: of (.1) dc.velopini: an evaluation 
procl·.;<; llJ :;C]l't-,: tl;(l!;e cur::l:lul1.:'lies laost likely to effectively 
implc!'!'!:ll fi ~;l::l.~l:J pi'nj (!ct:~.;, (2) rL~Jyjng on other exir;tj nr, o1'1;ani­
Z,lttnllil] ;\11d fin:,lwi;:l n:~;ourcL',; <,:ll.i.c:.h can 3:;sist cor,lT:\lll1ity interest 
grllli\'::; t.o lk"c'l(li' fi~;l.i,(l:J:\ i'c:t":i,.'1tics, (1nd (3) exped.nenting with 
dirr.:n::ll: (;r!:':i;~i:.·ILiol1:t.1. l:l'l(k:; in ol-der tD find promi~;ing altcl'-
naU.\'I! ill:::ti :'l.Il:i.I)]l;1.:i. 1 tTi111gC'.::ICllLS . 

t,S jnclic:ltl'd ;n l':ll"t 1 of this Interim Rcport, projl! .... t 
compclwllL:; ::r(: h,.' ing "rlj\l!;\c!cl t:; t"e~'l(!ct the revised strategy to 
ach:i.cv,~ prc.iC'.,'.L pi\rpG~:e i.. e., til'.' !w:'llitoring mechnllisLls and studics 
',hich .:ll"l~ ll('C('!'!~dl"J' 1:0 c,;1L11l!r suffici.ent data to pl-oviclc reliable 
anS\IL.!!";; to u:llt:;ol';,:C\ qw;!-::tion:, of imp:1Ct <1nc1 feasibility are b'.:!ing 
inC(ltjl0.1·;' L(:d iI-IV) thl~ pro,j (Ie t des ign I whil'c in8ti tu tion-build ing 
actl\'ll.LL's ;Ire 1 j,l;ilcJ to tllO:~e l~ecded to test progral'l feasibi'lity. 
A CCll:'i,.\.eU! d i~:C\l:::;1()11 of t:llC' revised project components will be 
inc] udell ill Llll' l't'. 

"The: 11,.1tt.rl! of Lhe community organiziltions and the 
mattel' :in \,'h~:h Ill.-::; \.,'oul.\ fUIlClilHl h,,8 not clearly se.t forth 
in Llle! I'll). 'nil' illl:('l·ir.l 1"(')\o)"l should Lreat tllci;C ::ubjects in 
deta1 I, ,1l1S\';L'rln,; 511I:h qUL!slion~; <IS the following: 

(I) \~h<1t kind of orr..an1z.1tionf; are envisioncd? \'lhat 
has been the c;·;pcrLence \.:i lh thc~;c organi:~.1tions ju other 
activi tics (i.nc:lu,\ini; pre!;ellt fish pond ,-,peration)? How prcvalent 



arc these org.:mi7.ations il\ Panama? Hhat is the nature of their· 
competence and capacity, and 11m. 'vill this be appraised in the 
selection process'? Hhnt resources are currently aVClilable that 
could be used to strengthen tile or~anizations? What will be Lhe 
legal form of the orcanizatiolls? \','hat Hill be the responsibilities, 
dutil'S, li.Jbij.it:';es cf their l:lcmbers? lIm. arc decisions made? 
\{J1O Tn .. l)' join? l~~ Illt:mbersilip open to ;1\1yone , ... 110 wishes to 
pnrticipate in the particllLH project? l.Jhat about existing 
merr.bers ,·,ho do not • ..... ish to parti::ipn te? In the event the organiza­
ti.on contrilcts credit, to ,·.'klt extent is an individunl member 
liable for repayment, i.ncluding any member "'ho does not wish to 
parti.cipate in [he project? 

T11i[; response 1S d iviclcd into three parts. The fir.st 
part briefly Sllnlr;larizes the r<lajol' ·findines and recommendations (If 
the ~;oc:i.:l1 ~:OUllUJlCSS J\na lysis rele\'.:1l1t to the issue of community 
organi:~;iLilln~~. This second p~rt di~;cllsses the nature of existing 
fishpond CO:il::li.t t('cs in sO!lle~·:h;:! t r:lore detail. The third part 
di~;cus!;e~; the approach 'vhic!! NIDA ,·:ill employ 011 an cnpel:imentaJ. 
basis to support and stn;nl~then the fishpond committees. 

(1) The or;:;:l11).:~;]tional basis of co:nmunity interest: 
grOtlpS \"hich arc opcratillg fishponds is diverse. 

(2) Successful projects are positively correlated 
"lith prior interest HiLhin the cOil~mLlnity but not '.Jith a specific 
ol'ganizCltion:.ll type. 

en EdstjnG com;:;\1nit:1 interest group:; .He highly 
dependent 0:1 COP ai~el1ci C'!" for sl1pervision ';Jlld inpu ts for fishpond 
operi1tion. This clcpcnJcnce cannot be cO!llpJctely elir1lir'-:'l.teci,· 
especially in the initial pll[u;'2s of il fishpond operation but 
measures CCln be tried ',IIi.ch nny SO):Ic\,'h"t rC'.Ullce such dependency. 

(/') Participatioll l'Cltcs arc v.:lri.lble but at"C 

positively correlated ,:ith the del~rc~e of community interest in 
fishponds prior to illiti.Jtion of .the artivity. Participation is 
motivated by the desire to have an C1dclitional source of food, 
especially one ,,'Id.ch is highly esteemed such as fish. In iJ 

number oC co:n:nllllitics, especially ill latin.):lre:ls, ,,'omen hLlve 
been insLl'lInIL~nt.Jl in implementing ·fis11ji7oJec ts. 

(5) The aqu.Jculturc prop,r:1m should foclIs on 
consolidation of efforts in the Cl1}'l'(!nt pr0i,;r;un .:lrc~a (Veraguas 
province) and then expand into adjacent are;lS (Cocl~ Province 
and eClsLern Chiriqu{ province). \·!ithin thr!;,c geop,rilphic limits 
r:cw ponds should be limited to conu:runitic's Hhich have made 
~pont3neous requests for ponds. 



(6) DIN/\AC should not impose complex integrated 
projects but rather should experiment with incremental models 
Hhich gradually add more complex technologies, e.g. animal 
husbandry and horticulture, to fisbpond operations. 

(7) Out.rc.:lch by }!J.DA/DINAAC iG con trained by work 
overloads and vehicle shortages. Other sources of outreach 
should be utilized I-.'here possible. Basic tr:lilling in aquaculture, 
pic-raisiilg ~nd horticulture and in simple financial management, 
credit and cooperative manaccment sllould be gradually provided to 
community lC.:lders and loea] pnraprofessionnls as these 
commllnitic!.i 17.0Ve from simple fishpond operation to more complex 
activities. 

(8) DIN/\AC must gather systematic data on fish­
pond projec t histories and impnc ts .. 

(b) E..v:isting Fishpond Connnittecs 

(1) !~ul~!es OriG.~_n and Responsibilities of Fish·­
'pond Co101rni ~ t(!.:~s 

By the er.d of 1979, 198 fishponds hd been 
built in p(jn~ilTi<l of ' .. .'hidl 1(12 ncc currently active. Of thcst>. 
ponds all but 24 S(:1"VC five or 1ll0~-C Louscholds. Hhilc f;omc ponds 
are organizc.d as pare of a formal ()rg.lnizational f,trLlctur~ such 
as il~'=.nta!!~5.:_l;I,t:O.': ~::::.a'-lp_~.:~illOS (5 pond!:;) or on the basis of extended 
falllily rel:1tiol1Gllip~;. the vast 11~;lj'Jl"ity of iJOnels fun,:::t-jon on the 
bnsis of fishpond cCll"n;i.lt:ees. 1'h(:.,>('. fishpond cOl11mitt~ces nrc 
cooperati.vQ cJJ-i.;ani%dL LUllS of cO;J:murd ty r:lemben; csti1bli~;hc,{ to 
build 'nnd 1;;ail1Ld.n f.i.:·;llpl1nds 1·.·llich operate on an inforlll<ll basis 
much like Ill!alth cOl;Jl:littce~; ;mel p<Jrent-tcachcr groups. 

'Jhl! or);;!lli%ilLiollcd. basi.') a <1(1 e;,perience of 
the conuTIllni.ty :int(:rc~3t !',rOlips ... :hicb are ill1plci!112i1ting (--xi!lting 
fishpond projects is diverse. ~o ~l)ecific type of pre-existing 
conullunity [;roup serves as a conSiSLc'l1t nucleus [or the establish­
ment oC fi:;!Ipond sites. A survey of U,'elvc cor.lIilllni.ties \,·ith 
fishponds \·];l~' carried out as part of the projectls social 
sOllndnc.:;s analysis sho\,'ed t.hat .:Ill of the COl,lf,\\ll1ities E;urveyed 
II"-HI some sort of pre:-c}:istillg org:1nization stich as health 
c()111lnitte:e:3 (Conlitc~. de S"-llud), p;lrel1t-tc;1chcr r,roups (pnclres de 
f:<il!lil :i.;)) " coiiiiiiUll:i. t)~gro-llj)S()', !"\lPCI.; cor.luni! lc\s), CARIT /\Sai..0:l.-=-­
Cliltui- ;)-J g l·;)u ps (Grupo:; II r;H(o-:-jT;ilid-ToC:~aITy=se1ec ted qua si-
pol i t ic.;iJ. f',ove rn i~~-l;;;-~i:l~-f-;--G~ll ti~~Ec;1..]~~s) . Fishpolld commi t: tees 
gellcrally klVC either tl1l2 same 1Ii1~lI\bership as these (1reanizations 
or draw P,lrt of their n~embership from them; [llthough in some 
C'lses illdi.vidunl~; \o"j thin conullllll1 ties lllay promote fishpond 
activit.ies. These ()n~anizntions arc conunon in most rural areas 
of PanalIl;) LInd the lIlajority of rural commu"nities have at least 
one of these oq;aniza tions. 



The type o[ the conununity orgLlnization is not 
identified by the social soundness analysis as n factor which has 
a critical impact on the success of existine [i~hponds. Sllcccns:ul 
projectf~ (defined as those projecu; \·:ltich continLle to operate 
with hi£;h conununity participation (.1tes, which l1.:1ve ampli.fied their 
scope Ot ~lctiviti(!~i, e.g. pond e;,:pi1ll~;ioI1, additioll of a complementary 
activity such as pigs anel/or gardcll~i, and t"hcre pond~, haVre been 
replicated), .11'0. more closely correlated to a Id.gh rlegree~pr~yr 
interest Hithin the COIiUIlUlli ty than to a specific oq;anizationnl 
form. This prior cOI!ununity interest, is eenerated by factors 
sLlch LIS radio promotion 01' seeing a ncar-by pond anc!, most 
importantly, by purcll<:s1.ng SOniC of the catch. lin on-[',oing 
rC'lat:ion~;hip \"ith an <lctive prulllotl'r [rom a gOVCrIll1\C'lltaJ. or 
privale voluntary orf,illl.i.zat:ioll, c./, .. CAln'J'AS, together ,,,ith 
previous community developlllent exp(irience unci an extended family 
settlC';nent base) nlso contribut:c~ ~o project succC'ss. 

Dc~;pite the diverse origins of the fif;hpond 
cO[:11lliUccs their operation is simi-Llr (because it i~i largely 
detel'JJJ'inC'Utby the task environment:). Fishpond cOl1struction is 
carried/~y the mutual cHart: of cGnullunity memben;. J'articipation 
rntcs are high) ..... it.h men, \':(Iir1(!l1)':Jl1d children en/;a;:;cd in 
consLrucLioll activitief; requiring hand labor (land clearing) 
excavatiol1, planting 8fi):;S banks). 

III tbe [Lh I'rodClct.ion stage, families 
(men, ,';olllen, and children) ".j thin the COi::!dllnity ti1ke turw; feeding' 
the [i;.h and, if.present, ca1'ing for the hogs. 'i'hi:: \'.'01'1::. is 
carried out on a rotati.on.:lJ. basi.s under the f;ui)Ervi:;].on of a 
management committee or If''-lc\el" aPPI)jnteo by the conu.lunity at 
DJ.N!Vd~'S rel!u8:'i!:. TlJi.~; cOI:u:d.t.tCl~ or .Ie:iller :is n]::;o responsible 
[or h;:md]~ing .111Y funds used to pUl"c1l11se fish feed and/or pigs 
nnd piG fer;c\. 

At harvel;t time .11.1 members of the coumlunity 
intc'l'cst group pilrticipatc.. The ~i.11e and distribution of: fish 
1:-; handled by tilC nShpOlld committee leuder and \.:omen members 
of the committee. 

Host l.~xi.sti!1:~ Li!ihpono ('.oJ1111itl,?,es arc hiGhly 
dependent on·D.U:AAC and other l.fin.i~;try o[ Agricultural Developmen, 
UIlDA) pCniOnJ1C'], p:Ul.i C'u] ;H] Y clurinl~ the initial year of oper­
ntion. DH!flAC pl!l'sonncl ~upcrvi~;(l the .';ite sf~lcction and 
cnn!itructioll of f i[;llpond!; nnd pro\'i.dC! tcchn.i cal Iwckstopping to 
~lJnA production ((~xtcnsiI)Jl) technicians :in the stocking, 
mnintcllance and harvestir!l; o[ pono[;. In the case of machine-dug 
ponds DHiAAC usually as~;ists the fi~jhponu cC1I1:nitttces to [:lake 
nrral1~ernents [or pond excavati.on. In many ihst<1nccs DIWv\C also 



(c) yroposed St~il_~egy for Supporting and Strengthen­
ing Fishpond Commi t te;;:; 

On the basis of DlNMC' s current ('~,<perience with 
fishpond committees, the proposed stl:ate~y for strengthening these 
groups will be multi-faceted and incremental. The objective of 
this strategy I "lhich \-lill be tested in the proj ect, will be to re­
duce the necessary initial dependency of the co~nunity on 
DINMC's support by gradually tl-ansferring responsibility for 
major aspects of inteGrated fishpond management to the fishpond 
conuuitte(~s or to oreanizations ',.!hich have a direct and on-going 
association with the community interest groups. 

This strategy will consist of (1) developing a 
selection process whicll will allow DINAAC to identify those com­
munitic;~; \~hich are most likely to successfully imple:ment fish 
pond projects, (2) uti:izing existing orcanizational and financial 
resources to assi~:;t: fif;hponcl committees to underti1ke fishpond pro­
jects, and (3) experimenting with various organizational modes in 
order to identify efficient ways to supply technical advice and 
supporting services to fishpond committees, 

(1) The Basis for Selection of Pond Sites 

The current policy is, within the limits of 
available resources, to · .... ork Hith any formal or informal coml!lllnity 
interest group :in DINAi\C r s present. area of influenc[~ (primarily 
Ver;:q;uas Province) ",hich mal1:j.fests a strong interest in fishponds., 
No single stancli1rd formal organiz<l.tionl structure is required or 0 

expected, 1n vic\-! of the findings of thC'. soci'al sour.dness analy­
sis thaL succ(~ssfu.l fishponds arc Jlositively correlated "'lith the 
degree of community interest prior to pond construction but not 
wi:.:h fornwl orgillli.7.atiol~ structure, this policy is [;ounel and will 
continue to be imp~J (!m~nted by Dn~MC, It provides a substantial 

..:.J 

degr~c of flexibil.ity and encourages a dynamism not often found in 
governnlcnt pr.ogr~ms. Additional [acton; such as corm;Junity initia­
tivl.!, as demollstr2.ted by illlr~lementation of other community deve­
lopment activities, nnd accessibilitY,wiJl also serve as communi­
ty seL~.·ion criteria. 

There arc currenLly 89 outsti1ndir,g requests 
for fithponds. NeH ponds \"il1 be built: in those communities or 
in other. commullities vJhich may mnke' sllch requests in the future if 
they ar . in DJ.NMC' s curreT't program area or in its planned expan­
sion ,"!l"L' (Cocl6. and eastern Chiriqui provinces), anel if they mer' 
the other ~e.1 ect ion criteri2.. Based on the recommendations of the 
social ~;oundne~;s analysis) the nc'.-7 ponof; Hill be "fish only" ponds 
nnd M1DA/nINAAC wjll (ocus a major part of its ncar-term efforts 
on incrementally up-grading C'xisting fish-only ponds. That is, 
successful single-harvest fish pontls Hill be converted to a con­
tinuous harvest basis, anel animal husbandr~ and gardening 



Ilctivitics will be added ... here community interest gr.oups demon-. 
str<1te sufficient int(!):e~;L in and potential [or these changes. 
This procedure will permj.t the development of integrated animal! 
fish/garden projects while mfnimizillg the risk of failure. 

The v.:llid.i.ty of this proposed in·:remo.ntLll ap­
proach \·:.i..I1. be tc~~tcd in the uClllcn:,Lration pond component of the 
Hanaged Fish Production projc:ct. Although some fish-only de­
lI\Cnf~t:rat:i.on ponds Hill be built to [lscertain tbe oJ.cceptance of 
fishpouds in ,1reClS wll(:'1:e no ponus currently exist, the nl<1jority 
of t.he· t!er.;vn~~tralioll ponds \·.rill h:~ (!Xif;ting ponel sites that are 
up-gr.:lded ~1:1dcr cant: rolled cOlld i tj ons in ,·:hich oJ. varieLY of lec.h­
lIo1ogic'llfjll~;titlJli()I1L11 mixes ,1l'C tried. The r'!rLl1aged Fi[;h 1'ro­
uuction pro.it:ct \,Dl provide nelequ<l.te rl'~;ourcl'S for DlNAIIC to C1.ln'.­
fully l:lOl1.itl)): and e'l:Jlll:ltf"! r.lws(' dl'llIo\1!..itralion proj('CU; ,:1l1c1 theil' 
reluLed ,]ctil,'it:i(:~;. Thi~.; .:lpproach \·:ill provide <:II1IpJ8 opportlll1itiC!~ 

to i1[;SC~;~; tlw (·.cOl1o<ll:ic/fjnancj"l,·technical, soci<ll, nllel c.c.ll!lini,,­
trat:ivc [e~:,ibiliLy of ,iifferunt project nctivity/mixps and orga­
niznU.on:'ll/op(>r;)ti(lIl'l~1 motlt's. The FP '.,lill fully describe the. lile­

thotlology \!hic11 III iJ.f,\C ",ill ('111['10;: to ll10ni tor ;md e"ahw te the 
(lcn:om;lral'jon powl ;!cl":iv:i.Hss nl1d v!ill.disc\lsS the 1,0nd site f;e­
lE:ction crit<:da i.n detail. 

(2) )".lblic C1nd 1'1 ivate Sector l{esol\rCl'f~ Avail-

A numbc!r of covcrnment,]l ,mel I1c)n-government-
81 rc.sollrr.c~; i1re .. wa:il;:bl(~ to Iic1p strengthen the c.(lIununity 
croups engLll',ed jn fi';llpond activities. The hc:.terogcneity of C'·r·_· 
g,miztlt":iollaJ. typl'~; l:;cans th[1t cerl'lin re~;ources mClY be aV(1iL,bJ.c 
(or all ponds bllt jL a1.~;o ttiC<'I1!-: that there ilre mUltiple resources 
to t!i:rL\·,' \lpon. T11(>[,(' r('~;(JllrCe~j ,Ir(' currenUy insuf[;.cient to per-­
mit it::j)lci •. cnuiLiol1 of a l;ln;e-:~caJe tn.1nilcr.d fish prodllction pro-·, 
griltll but they clo lrn·.:ide ,I tnC:;I11~; to e;·:lcnd l'Il])A/DIN/\AC'!> support 
for [j~jhpond Clcti...,j::ies. In ~;Of'1C.~ CL.iSC~;, ·c.p,. in HIllA regional of-
[i\~(~[; nntl in Lh/~ C'\;lYrlJ Area D('v(!i ol'lI1ent project, tile dt'r,ree '(If 
future cO':lilLitrnent: le' ;(~~~;L;tinl~ fi~;hpond activities if: still un­
certajn. ]1\ other j!1!;Lnnces, org;'lli;::;ltions 'dhich 4'<lrc carryinG 
out Pl·oi'.r.ltn:; cC.17,plCiI1cllLary ("0 f if;l!ponds, such CIS the l!inistry of 
\1('(11 Lht thn!Il)'.h j Ls com"lIJ[lity nutrition pro~~r.1m) and CARITAS, have 
demonSlril:'eri it Si;;llificant interest anu willingness tG pronote 
[ishponcl activit.i.es. 

~'IT J)A P rod \I c t: iOll (ex t en ~;j.on) t e c hn ic ia ns 
opcr;ILjnc 'Cout of rc!~' inr,nl 0([ ic('~; \oliJl most probably be a kc) 
resource' for the ill:pI.rlll(·llt:llion oj a l.'r[;e-r;cale managed fish 
prod, ':jon pr(Jr;r;l1ll. A recent pol.icy dircctive of the t·linistry 
of AI'. r i.e u 1.t u r ;d. D[>v(~] ()pn:(~n t 11a~.; er.p h,:u>:i ;~ ed t he imp 0 J- t<l n c Po 0 E the 
rcr,i(Jnal o[Uces in outrear.1L ilctiviLics ancl h.:ls limited central 
staff off ices sllch as DWAAC La primarily tcchnicCll backstopping 
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roles. TIle implications of this policy directive for a managed 
fish production progr':l!n arc of concern to the ~Iission and they 
will be fully explQred during project development by a public 
administrCltion specia1i~it. In particular) tile willingness Dnd 
ohiEt), of mJ)A regional directorates~c\evote resources to n pro­
gram of: nll1na[;ed fil;}) production must be verified) given the severe 
limitations on their fin,lIlcilll and IHIlilan resources and oft support-. 
ing r,ervices such as vehicles. Despite the short-run obstacl,-s to 
an c:':pam;ioll of the fish pond activity "'hich will apparently be 
crcHted by tllis ministerial policy directive, the Hission believes 
that it may strenGthen HJDAI.~; oper'ltion.::l capabiliti.es and that it 
Hill be advant,lgC!OUS to C'. l11ant1gcc\ fish production pror-ram in the 
long run. III particlIJ.t1r, it should prcmote the integratjon of 
fishpond activilies with other agricultural disciplines anel, since 
the' technicians Hill have lilUlt ipl~ rcsponsibil ides, it should re­
Bull jn a more c[[jcient utilization of the Umitcd resources \'lhir.h 
nrc nvailable. The ~fission recognizes the critical role of exten­
sion technicians in such :1 program and \,:ill assure tht1t adequate 
cXlC:>ll!iion ~>llnl'(Jrt for a :tlanagp,d fish prouuction program ""ill be 
forthcomillg ~efol'e the project is autho·rized. ' 

111 thp. GlIt1ym{ lnd ian reljion) the: Guaymi Area 
DC!ve:h)plllcnt Project (52:>-U200), coordinated by the l"'irectoratc o[ 
lncli.1n Afbi r[; c;r the HiniGtry of J,gdcultural Development, inclu" 
des fishpond..; :tmong the ctgr.tcll.lturill activiti.es eliLible [or fi­
nallcinG ",ith project fUlltL:i. P,eql\C'sts for ne\ol fjshpond construc­
tion or for up-gracling of ponels te jnte~r<1ted animal/fish/g'Huen 
projcctfj jn tlle CllnY/lll nrc;} Hill Le channelled thrOUGh the Direc: 
tornte or Inc!iil1l Affaj rf; to be financed "7ith GU<lym{ Area Develop­
ment project funds. DHlAAC's partir:-jpation will be limited to the 
proviriion of tecllllical assif;tt1:ICC! and technicill tl'a:'.ning for GlI.:l·:m{ 
prOl'loters, <Illel to tlw provision of f in[;e:-lings. Cu~:rently, the 
njrectnrat~ of lndjan Affairs is tryin~ to improve the operation 
of exj~;tiIl0 p()nd~i. The C'xtr:.nt to \,'ldch it ~,.'ill actively promote 
nC'I' ponds i.!; uncertain~ hO~'](!\'er, the Directorate heW recently ac­
quirr:u Dullc10zer for, :mong other uses, the construction of fish­
ponds in lb.! Guaym{ area. The 1!bsi.8n "ill stronGly encour.age ttl(' 
eY-pOonsion of fi13hponc1 activitie~; jn the Guaynd project. 

Another public sec tor ref;Ollrcc is the Hinist'ry 
of 1100.1lt:h \o .. ldch has esLlbUfdH'd .1 nunloer of pig projects that .:u:e 
hei.ng fin:lllccd by the community nutrition component of A1D's Rural 
Health Delivery Loan ,~5~)-U .. O(15). To dOote pig projects have 1 'cn 
establi r;h('.~l .in 33 COlllJilUni tics. l,'isliponds have been built iii con­
junction \,;ill! £;cvcn of lhesE pig projr.cts. Ollier communities ... lith 
pig projc:ct~j h<lve rr:qllc:;ts pendir:g [clr fishpond conslruetion. In 
tho:,c communities where fish lind pics llrc rajsed together, the fish 
production i.:> consumed locally, \·lhilc must of the pigs are marke.ted 
outside of the co~nunity. 



Several communities \olith fishponds have re­
ceived IlGfdsLance in Lhe con~;Lrllcti.on of their ponels from the La 
Vic toria SU!~.:lr Corpol,"ation· ...,hich h0,s pr.ovided bulldozcl;" scrvices 
sufficient LO excavate smo.ll pond~ (apprOXiJl1iltc.ly lOOOm 2 hn ex­
change for f:ifteen pcrson-c1aYfi of: cal1e! cuttinf; provided by com­
Inunity mCIIILcl"!'. AnoLher IHDi\ ciirectllratc, gENi\RE, has also pro­
vided bulldozer serv:i.cc~; to some Cl)llul\uniti.es. In these CtHies 
DINi\AC makc~ the initial contact [or the community interest group 
\'lith the governmcnt agency and provides technical supervision of 
pond construction. 

The major f;OUl.'CC!; of pdvcl.l:c sc.ctor [1ssist­
nnce are CARlTi\S and, potentially, the cooperative movement. 
Ci\IUTAS outreach pcr~:;onnel are Horb:ng in more thnll 90 of the 
poorest: rural cUllllllunitic!:J in )';m,mw. CARITAS, \·;hich ifi [llreCidy 
\-lorking to dc.:v(210p Cl n\Jril!Jer of sm:ll.l "fishpcnds, has informally 
agreed ,·6th IJJi1Ai\C that iUi per(;(,nnel \odll lie trnineo by DINMC 
ilnd that j I: ...,ill incorpoJ'iltc! fi~ihp()lld promotion o.nd e;,:tcndon 
i1ctivities into its \o!orkplan. De~,\AC Hill provide On-[;Oil11; tech­
nicnl b.:lc"-:>topping [OJ' th(~f;c ;lctidties. lin additional private 
sector rC~OGICe, Punflrn~'s rurHl c~operativc movement, is discus­
sed in the f,o].J.o\·;ing SI~C: t ion. 

In orc\(!r to ~;j~;ni[icilnt1y expand the [,1.1n.:lged fiQh 
cultllrr. progratn,<!itlH'l' IHDA/D1~JM\C l!lllSt 5ubstilntially incrensp. its 
staff or existin1; in!~tjt'ution~l arr:an[;emcnts Inust be adjusted to 
rc;duce thr! reliance or fi~;ltpond CO:lIUtittCC:s on the Hi:listry of i\gri­
cultu1"ill lle.v(:lopmenL i\ majur ol):i,'!ct:i.vc of thir, Grant proJect, 
,.,I1icl1 is ·con:;onimt \·;ith the rcvisc;:ej project purpose, is to test tlte 
extent and \';,ly~; in \·!hLeh fishpond conllilitteei might be Gradually be 
",e>[',ned f rom their nCC(~~;!;;1ry initial high degree of dependence on 
govc:rl\:~c'llt: jnE;L:i.t:ut:iol1~;. To th~.s end IH.!H ins·titutionr:d. C1rrC1nge- . 
ments ",ill L(~ tested durin/,; tho project. 

i\ llunil)cr o( r0et()r~; I~ay affect the connnunities' 
ability LO sllcr.(!sf~[lIl1y m~n:!gc inLegrated [h;lipond project on a 
re>lativC'ly independellt b<lsis. '1'hof;e inclllde not only sltch fact-· 
ors such ilG l:c:clmicaJ. kno\·,lC'c1f,c ,1(lcl coordination of coml11unity 
pnrticip:ltion but) 1110re [undilillcnl:i1J..l y) credit lISC ant! availability. 

CurrentJ.y t,,!O ~;OUrCI)S of credit arc utilized 
for c0I111l1un:ity -fishpond ilcti'lit:ics. The!·;e are DlNAi\C alld Lhe 
J.linir;try llf JlL~ilJ.Lh. llU:tv\C pr\l'li(;('~; 'jn[orlllill credit [or fish 
tind fi~;h f0.(~c\, while the Hin:i~;tJ:y (\f liL"lLh provj.ek~. fllnd~; for. 
pig projects tllJ:ough Lhe J~ur<ll 11c;.ll.th Loan (5Z5-V-OfI5). In 
both in';tanc(:s inputs, Le. fingerlinGS, feed and pi l;:;, afe 
provided in kind rather than t:11:011gh cash transfers to the com-' 
munlLles. Under tld~; jnfon;:al [1J:l:cln~cment, ,\:he r,overnmcnt en­
tities arc. thems(!lvc~; involved in the purchase and delivery of 
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fish feed, pigs and/or pig (eed as well as in the sale of the 
grown pigs. These infonnal n,ech~l11isms ~ppcar to L e [unc tioning 
satisfactorily at current levels of operations; how~ver, it is 
uncertain .whether a larger progr<J.m of integrated fishrnnd ac­
tivities could be carri.ed out \d.th these arrnnt;f'm':.nts. 

The social sountlness ,l!~nlysis l-ecollllnends cont:i.­
nuation of the informal credit system, if possible, since it has 
been effective to date, providing a d.gnificant amount of flexi­
bility \·,hile experi~nc'ing .1.0\,' default rates. lIm,rever, modifica­
tions f;uch as introducing a service fee or charging interest 
could be gradui1lly introduced in order tel reduce the finimci~l 
burden on the GOP implicit in this systelil. These modif.i.cntions 
will be tested in tIll'. pilot proj ect. 

A possible alternntive institutional relation­
ship betHeen HIDA/Dli'lAAC and the cor.mlunity intercE;t groups \,'ould 
be to \·lOrk thrOUGh the rural cooperative movement. This altcr­
nntive wldch would relieve NIDA of the rr.sponsi i.lity for credit 
supply Hill al~;o be tl~f;ted by DU!/·j\C in the pilot proje.ct:. 
DINAAC l].1s already rC;1clwd em accord Hit:h a large m'Jltiple ser­
vices cooperativ('. the Juan XXIII cooperative, ;-,nd ,.·,rith the com­
munity of San Bartolo) that the fi':;hpond committee lll<::mbers \'Iill 
joi.n the 'cooper<lti-re \o!hich \oJould then provide credit [or (1n in­
tegrated piB/fis~~onJ activity. Active fishpond c0~mittee m~m­
ben: \o,ill bQ cO-f;it.;natories o[ th2 loan anti the pigs will serve 
as collateral. 

ShQuld this experimentill effort rrove economi·­
cally and administratively successful, the Juan ~XJII coopera­
tive, \.]hich has 1100 active ml'mhcrs and 13 branche[; located 
throughout VcragUi15 Province, \oIould be Hilling to r:nter into 
agreenlc!nt S \'Ii th other comnn:ni t.ies. This relationship \,'ould be 
r-articularly attractive [or a lare,e number of corllInunities in 
Vera~',Uil[-; bcciluse of the: c08per,ltivc I s rel;)tive ac:c.l.~s:i.bility to 
inol,d:ec\ r.ommunit:i.c,s and lwcau[,e tIl(>. cooperative has its O\':n . 
animal [c('c\-lai:d.ng plant that prO(\o..lcC'.S chicken, pie, and cattle 
feed. (t;ote: Thi~; cooperative has received' three sub-loans [or 
n toLll or $!ISO,OOO th::uuCh the revolving fund uf til(' recently 
completed !Zural Cooperative !)eve.l.opmcnt Loan 5i.5-T-O!d., includ­
ing $150,000 for protiuctiun credit and $125,000 for workinG 
capit.a.l for the reed~m.ixjng plant. A large perccnt;ltje of the 
production crc,Jit ha~; LcC'n nl1.oc;~tcd to jlj~ projects.) This 
altc'rnnLivC' has an .:.1c1clition:ll. ildvanLa~e in thnt many functioninG 
cooperativl's such <l~, JuaIl XXIII have \oIel1.-devcJ.op(~cl education I 
outreach pr.0l;r[l11ls. Community intere;;L group:;; thus have the op­
portunity to rec.pive instruction not onl;' on the clements of;. 



cooper<ltivism but also on the rudiments of co",t accounting and 
b " [. . 1 1 ' 1 rre.. "" 1 aS1C 1nanCJ.a management Wl1C I are necQssary~rcqulSJtes to tIC 

ussumption of major management responsibility by the communitieR~ 

Another institutional adjustment ,·:hich will be 
tested by DINA/I.e in this pilot project if) the util ization of 
trained volunteer community lC~lclcrs and local parnprofessional 
personnel. This mechanism is already being employed in the Gua;rm{ 
Area Devclopr.lcnt Proje.ct. In this project local-level voltlnteeL's 
8, -3./01' paid \.JOrkcrs Hill be trained in pond promotion and in basic 
pond operation and maintenance as Hell as in the rudiments of 
animal husbilndry, financial manilge~lent ;mel credit usc. These 
local-level \.]orkers \\·.ill in turn pr6vicle outreach sC!;'vi:::es, \o"ith 
backstoppinf; from HIDA extcnsionists and DINAAC technicinns, to 
commuLlities in the areas in \.;>hich they live. 

The pilot project will support the triul imple­
mentation of these institutional innovations Clnd Hill provide! 
feedback on their potentinl lonfj-term viability [IS elements of a 
large-scale managed fish production prOp,rjlln. 

D. Initi[,J. !~nvi1"L)n111c'nL1l EXCll11inntion (lEE): 

1. Issucs 

"/I. revicH o[ tlte lEE stl[mitted ",ith the PID l"nised 
the foUol-ling concerns OV(!'l", the project I s possible impact on the 
physical and h,lInCln environment: (1) infection o[ fish intended 
[or hur;lan consur~lption by \rjnl~;e~.; and othel: pathoz,;enic orp,;H~isrn~: 

from livestock \ol,!stc[; th~lt R1Y n(-it be c:c!cquately c::olTpostecl; (2) 
damage to local ecosystems resul.ting [roln the introduction of 
exotic fisll species; and (l) reduction in the qunlity of water 
in !;trC:lm,; and r:i.ven; bccrlusc (I[ the pond draining ;md flushing. 
The Nj ~;~;ion is requ(!~;;tccl ::0 c;:nminc the possible! impact of: these 
concerns and SlIbli1it its findings v:ith the interim n;port. The· 
lEE \Vill be held in abeyance until these concerns at'e resolved". 

2. P-e.spor.se 

a. }nfccSiC":.I:1_of Fisl~y VirusE's and other 
P a l hOG l!n .~c~~l!~ 

Information available in the scientific lite­
rature at this time does not indicate that any significant hea]'~ 
hazard mi~ht exist as n result of using untreated animal wastes 
to fertilize fisb pOl1d~.;. Long c:xperience with ponds receivinG, 
untreated anim<ll ';Tastes 1n Gcrn,my, Hungary, Isrilel and several 
/l.sian countries b;1s not produced documented evidence of hUllW!l 
illness as a result of consumption of (ish grmvo in these ponds. 



Although some species of fish to be cultivated in Panama 'includ­
ing the tilapia and the common carp ... :ill dircctlx consume:; animal 
ma.nure/this does not appcnr to pose a hcalth problem. Evidcnce 
indicates that pathenosenic bacteria are not found in the flesh 
of fish in ponds receivine animal wnste water, but that th8Y are 
found in the fish intestines. !1owever, fish intestines arc not 
consumed, and fish raised in ponds receiving untreated animal 
wastes arc well cooked before eating. The cooking process would 
kill any p<,r.1~;ites or other pathoR,cns that might be found in the 
fish flesh. Non-organic contalninants, e.g. chemical waste, such 
as pesticide and minofCll wastes, pose no problems in areas ... ,here 
fishponds might be built. 

b. Damac,e to_~_c:.0L.f.c~~)'_stems Resulting from the Intro­
duction of [xoti~ Fish Species 

Fish ,·:hich might potentially used in this pruject 
include several specj.es of Tilapja. chinese (silver, grass, big­
l1ead) carps, and common carps. Tilapia bave been widely intro­
duced thrOUGhout the tropical h'odc\. 'l'j lapia .~~~2r.a and 
IiI ap i<l_l~.~~~~L1l!i \1(' re in traduced to ilan<lTlltl in the 19 50 IS. Tila-· 
pia do not b(~come Hell establislwd in streom und river environ­
ments. Nei.Lher ]'j I_;~pi 'l~OSS.lrnJ.?jca. nor Tj.:.~J.1 renda1:1.i has become 
established in the f [;st: f J.ovlillg fJl:reams of P..-lIwma. Tilnpias, hmv­
ever, can become established in ~-:t..-1ncli'1g w,ter environments such 
[IS lakes, r('~;el'voirs <inc! es.t\Jor5_E~;. Althouf,h the reproductive 
potential of tilapi;l~; i.s substantial, exp[lnsion of the tiL.lpia 
popula'..:ion is contr.ollc'cl in r'ost stancing water envjroJllllcnts, 
whc,-e C;lrn1.vorous fi~;h populati.o~1s ;Ire prese;nt. In P':1ll2ma the 
nntive ._g.tl.'1J:)_r:'_!:.~:' ti~rc': iB an cf[c'cdve control on tjl'lpin. In 
n::n'·hes.ct }if<lzil ~"here tilapia have been introduced into reser­
voirs, they havC! becor.lC estal,lish<::d vlithollt harming native fish 
populntions. r'io kllol-ln ecological harm has .(Jccurred to date from 
the introducUon of tilapi"-I intn Panama nnd theo:-e is no reason ·to 
helieve th<lL ",ide~;prci.1cl lise o[ tilapia as a culture fish will 
have a nc~ga tive impnc t on Pan<JI:lnni"lO ecosystems. 

Cldne~;e C;HPS do not spmm in standine Hnter and 
require lar~e rivers to Gucccssiully spaHn and batch their e1gs. 
Panama has no rivers of suffident size for chinese carp to sp<nm. 
The fC!H chinese carp that mny cf.;cape from hatcheries or fish ponds 
arc unLi kc:ly to enlist! ecolOGical damage. 

The cornr;)on carp, .... 'hich can spa~.J11 in stnnding \olater, 
could become est<lbli[,hcd in tbe local environment. Ho ... !ever, i;} 
most of the world com~on carp is it widely acccptAd food fish and 
its introduction has been beneficial. 
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Reduction of \~::lter qual i!:y in Streams and Rivers 
because of Pond Draining and Flushing 

Fish ponds can be viewed as oxidation lnsoons. 
Wastes from animol husbandry operations are washed illto'ponds 
where b.:1cterinl c..l~(;omposition bre,1ks the \olastes down into basic 
elements. During the decomposition process a high biological 
oxygen demand, nOD, will C.:1use the lowering of dissolved oxygen 
levels. ~len organic wastes are rcleased directly into natural 
waters, the decomposition of tllese wastes can lower dissolved 
oxygen concentrations to lethal levels so that in extreme cases, 
fish kills will occur. lIoHever, when the decomposition process 
takes place in an oxidation pond, high BOD levels are reduced in 
the pond and the no]) in the effluent from the oxidation pond is 
considerably lower and normally, not harmful to the environment. 

In the dQcomposition process, bacteria bH~ak dov.'T1 
man\lres into elements usable to aquatic microorganisms. Nitro­
gen, phosphorous, and potassium, not lost chemically in the bot­
tom lIluds, arc utilized to form high densj.ties of phyto and zoo­
plankton. Phytoplankton is beneficial to the oxidation of ani­
mal Hastes by producinG oxygen during the phytosyntlletic process 
which in tum is utilized by b::lcteria enhancing the decomposi­
tion process. Pilytoplankton and zoop:::lnkton are also important 
fish food organL·ms. A number of .f ish species are able to feed 
dirp.ctly on planktonic orgllnisms. Thus, the mir.roscopic orga­
nisms produced h'ith the ele.ments released during the decomposi-' , 
tion process can be used to grow fisll. Severa]. species of tila­
pia and chinese carps consume plankton filtered froo. the \vater. 
The fish reeluce pl.:1nkton pOI'ulntions by continual cropping there­
by stimulatinG [luJitjonal plankton growth \olhicl! uti] izes more 
nitl"o!:,.en, pho[;phorous, and potassium. Thus, the fish ha.ve a 
beneficial effect on pond water quality. It has been documented 
that for cquiv~lent ~mount of organic Hastes, the effluent from 
a pond with fish wiJ.] be cleaner than the effluent fronl an oxi~ 
diz.:Jtion pond \oJithout fish. 

Although fish pon(l.s 1HI;! efficient oxidization ponds 
any system cen be overloaded and care must be tllken to provide 
only the amount of animal yJastes that can be effectively oxi'\ized 
in a pond Ylithout killing the fish or producing ~n effluent that 
will have an adverse effect on natural waters. HowC'-ver, Hith 
proper traillinr, of fishpond committee members E;ystelll overlo~d 
should not occur unc..lcr production methods practiced in Panama. 
In the conti~uous harvest system whicll will be promoted in the 
M.:1naged Fish Production project, ponds will be completely drained 
and cleaned Cit Elost once a year nnd generally only every 3 or /1 

years. The limited frequency of complete draininr" the SlOyl rate 
of drain durin~ pond operation and the oxidization which occurs 
in the ponds, greatly reduce the probability of significant re­
duction of water quality in streams and ri~ers. 


