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INTRODUCTION 
A L'fit t e 

N E MER GIN(G VIE\\ or'hloment is that the governments 
of'develop iig Ilnitions rtist satisy i.asic lcitoa0 ne'eds as well as oS-
ter ecoioilic growth. Improved nutrition isprom i'nt among these 
needs, particillarly since average antual increases ill lhod prodic-
tion wvorld-wvide (1.6 percent hlioii 1970 to 1979) have not alwvays kept 
tip with demottraic growti. lv' eithen foil prodtittioti aid de-
tttography are in balance, foiod supplies may he titievetily distrih-
littd, the tend tcy being tt filo itrlati populatitns over.rral ones. 
Thus, itanty plannters are 'specially ctoncerned with ti' food needs 
o' rit'al grouls in devettthling iati()its, aid itl tliS cIttXt tttetV is ill-
creasi ltg interest in tl(' application o ' rtal fresiiwater ish cit e 
technology as t)ie of scve, \,'at i'et the tIeeds ways to hih ) I tles 
grotps. 

It LaUtn America, interest io rital freshwater fish culture has 
growtt rapidly. (;overiltients activelv pitomote cottnstriuictrtion of'fitnii 
Cot it1ity att fish pootts to improve tttritional andi ty coittiercial 
ecuonoic well-heing alttg rral groutps. Ill malvlplac's, disiit-
siottitent replaced early entitiusiastit wIeti initial reseairch and pitot 
sttlv successes were ntl duplicatt'd oil a Iarer scale. Reasons fil, 
te tack of' sutcce'ss rang,ioii tecthnical to political aitd are varied 
and c'itipltx. Therte art itt sittiple t'xplanatio)ns f r fitilore, but itt 
tt1t1anVcalses atprincipal cats has teett itiadequiate titti)lets of'ste'd 
fisti to stock gr)w-i ut pottds. 

Peolie itt ctittries with nto history of' fish cutur'e ticed gotv',ri-
utt'Ilt assistatc( to ra<ki' tht-it potods techitically attd c''ottol] ical ly 

viahl. Tits, ]hatclheries are built and research altd pilot studies car-
Hedio it, ttteti with tOWlie1 .atcial Atdotit'anid technical assistlic 
nations. Initial rc'sIlts are lisalLv quite promising, aid policy illak-
ers promote the constrction of grow-oit poids through privsate 
tank leatis or govermn t S sidis. Governmn(tt institttions pro-
(tice th seed atld transport themto grow-out ponls VIere they are 

siol o (httatecl to growers. This approach works well at first. As 
word of the nutritional and ('ottoiic beniefits of the plrograi 
spreads, itori' ponds art' oils t'icte1ic, li t the ear. niotnenhtut i t1l.y
he diflict itt to sistainias the aitoitit of'seed ne'ded to stock increas-
ig tnitilters of wid(ely dispersed plids increases. Eveintually, tte 
governmtent is unalte to iiec't ti seed nieeds of growers, at1d then 
expansion ceas's o ttie prograitm slowly fails, 

A governmnt may be unahh, toi supply suticient seed stock to 
[)lrothlicers (i"sev'rail r' sIsi. 

1.Frequent changes il government policy and/or adioill istrators 
and politica! instaluility which make ri'al areas utnsalt'. 

2. E(onomiic ctonstraints whic.hi prevent hathery install ilt io. ex
patision, anl/or acquisition of'additional stall'an \'thicls fix traits
porting fish seed. 

3. iadequately trained and poorly paid hatchery personnel who 
lack the ktnowledge and dedication needed to intensif seed prtduc
tiol. 

Ill ile riitte .ecto; Cttlltincrciai seedt pitrodttcers are (ieti slow to 
re:s)o)nd to the ited fltr tt1tt' seed Itr tie llltwitig reasons. 

I. Tiie tectttiohgy required to reproduce' the species sict]etd tot 
simall-scale riIal fish ponds is tto deimatdin g for inexlerienced c.ul
torists. Only fvt governmento' l large, vell-tllanced grow'rs with 
trained hitlogists and adequate spawning fiteilities cat reprodicte 
the fist. 

2. LvttC ivetI tit S)ec'ies s'lected t0r cit ite' is t'asily rcprt
(cted, painning whicit fitils to ailticipate ectttonomic' and political Colt
staitits resilts in a limited(calacpity to procdlce adequat' ntilters 
o' seed stock. 

The project l.lier discuSssion was designed to c'ipe with these and 
related prohetms. 

PROJECT BACKGROUND 

The to 'al fish eultre prograim in Panama was initiated ini1976. 
At that time, the )oitical philosophy of tile contry supporhted a 
cott it ttal approac'h to nutritioniai probl iciis. (;ow-tttt t ptitds were 
constructed vith government illtaticial and technitcal assistance. Ti
lapias wo-re selected as the prit.':11ill cututtre species, and -tahe 
hyhrids or Tilapia nilotica x T. Imrm1111 and T. lossalicax 7. 

o'il(i were o'rment hatol u' lroiucl il a ''.ery anid tral)rt(l 
to the grw-oit ponds. Comittott cal) (C;n'iitoscarpio), highead 
carp (Aistic/l/u/s libilis), and s ilveri'carp (illoptlhalntic/ill.sIuiol
itlrix) were also sti)cked to increase fisi produt ion. Initial etlitrts ti 
clt i,-e fish wiit a c-itt it t'rciat rato1tprV'td titittisfi ctory. Tite 
iigi cost )tttit ration retiired that tit fist the sold at a price Ievitd 
the titealIs of' i-i'ai consime's. Sinc ti e major goal was to ii pri'te 
nutrition, a wav to htowc'r tile cist of the' cIltu fishiha to h 

'Professor of Fisheries and Allied Aquacultures, Auburn University;
Professor of Anthropology, University of Delaware; Direccion Nacional 
de Acuicultra, M.I.D.A., Santiago de Veraquas, Panama; Assistant Pro
fessor of Economics, Auburn University-Montgomery; and Assistant Pro-
fessor of Agricultural Economics and Rural Sociology,Auburn University;
respectively, 

tiutid. 'T'ttils, tile Paitattaiian gov'ernmentt ega to t )tisol all ill
tegrate(d strategy: omhining fish ponds with gardens at d livestock 
t'rtciiiction. The use of lic'aliv produced attilital titattuires to t-i'rtiliz' 

grow-out ponds plroved sticcess'tti itt tertts of' fish har'ests. Early 
success stiitilated progtra expltnsion an soon atout 200 fitils' 
altd community piondIs of' 10()-10,000 square imteters wvere ill opera



tio nlhi)it hi-province ar a, Thl' ne d fo r hybrid tilapia fi hge l ngs TRvltv- hwv( .o m munll s ill a fi ve-p rovi nle ',areaw ere se hectc(d 1,6riti 

gre ' rapidlv, Mid a ditI-tai' ofse' tldevelopecl. The complex tech- the pilot sul. lrckIl,,lisites fIr inc'lisioll w tere:
iioi v and poid inlstallatiois Tweded to piodlt, the !ibrid seed I. A source ol'o)dg il griavitv-low' watelu(ilit\ ofrsi,1icieint iilall
h:i'ed tlhe ili(xperini'ed rii ral g ow'er fr)oui proliicii!g his owni tity to piriit .- i'ii1r-roliid aini'itiaie -d poild Nvatltu' lvels. 
s,,.T h']en . ill 19 8 (), Il a "Uo i ' :d S ta te s ..\ uv', '..'. fi ) r.In te rn a t!.io n l ] l e vel-

:2.Soils that perinit nio more liin iiiniouii waieir loss to inifitrat iol l. 
opinlt-nl ('S..II)) g..ranted the (;o%-( ininilnt of, Panama (GO(P) :3. Sites wvith topogr]a p h.ial.ah's lh1at ptermilt plld c_')n.truce

1.142,00)0 I '\ out a1l-\'ar, pilot fish lttaic piograiii. The iiitill tion at reasollabl cost. 
goals of' thI pIwao~i were. -1. All-weather road acttss to pond sites (with oint exce-pti(ii). 

orgahiied l 5. (C interest inl theproiit was rliilled 
iiit(c'riat d sv t('llls v tliinisi eis. 'ithin 2-1 oonths, tliiy woi ll gaiiiatini lalille tiiil.s with (llilli tlli\ v lolls and also hy willini 
iavi't h) h'rir to prouci(eii tleiri wn seed fish, 

.l teach "oluIps olpoor iiiil peole to inaniieiiiiig the inninit\ o\hich o itor

vitlt-.rcll~lliln(or- itt'll, luarvest, aild luiss )'Iithes(.S iri)ops to to'ol)erit with pro j ct persiiiiiil.1111ket dhw'irproducts, alld liet recitzrr-cli costs I addition to) ht "pilot" oznniliiti's. 10 "rmllfcol" c'()nmillnitis 
w ith no ) vlo r e-fl i l l mo dce s t Ielov cr ll nen tl vxxh 's io )l s l ippo rt . Th'eigo a~l nld10 t rad it io na l" c '()ni nil l it s(i . c . , s t'~l l ' nl ts w itho u t p o ll Is) a "-

was stclillitiivi', ti.c.,, settici icills with I)ri-piO i t puonds tIhat usual'\ lack ani-nal 
2. 'l; 1CilS ()ii l i)l itti\ itis. lhi 

and] deil'(l+()llreii)litlils) \\(' seluctedilor pllposi , (f' ititiolialin cil -1r1hii ll(ction lolils arc i Mid suiti()hugit',il st lil 
fiil( ,,iis ;lroiund which iotlhi elrpriss-listock poi itlin, a- 'lit' proiitct \\as ailuililiist'rld li tl(' Nitioial i)ir(uetoulate ot' 

lilt , sil'icitir--d'.'l. ili 0iI)(-i'illil shoild i'iiliit't' the Aiitiltiu lINA( oftlii luistuv iif Iltuui aii Live
fh ii icc, -anii 'i i'c ot the Wi or. \ ui st ic al one . sto ck lPr uctil io( NI Il).\ . T' 'chiit.al. t'cii i iiic, nu rit i nal. mid sii

; l ) h i niiltl) ,h] it s li ilthe Iilii m ii. The i ciil(itcal stiitit's, to itt' ti ut"l'h i ll i !i'oalio i'i : 2.5-v te perui id, '.l'i'tIo 
sito l ' uuttition. I)l\i 'etielli wsitlh solit' ald itionial i asiiui iltlci 't oil flt' pilot ciiliuiillli)\p i h'iu
ilit~', , allid itiit's. 'Tll oIllaijir (.iiiililli t soli;c o['h 'n r~t i ii to Ilrbail al'-cas I'llri Lrli piricali iesuolts ofl tht-w{ sliltdics iti'l' r'cpl tcd' in ll I lf llowing chapil
<(T'llll 1iic I'c l'+ ils. hers. Foir ti(. Ililos, pa~rt, pilot Still] r-cclln li ll tis, fiiial alliall i 

. Toi toi,sikl i sililt'l( practil (thilohgythat iscollipleh( wilt ali(s\$ iilh1csis vco(lllnit,,fhilit illl anid(c'(int'hii~li,. of, U-chiical, 

niiti 'u0nvirtiuin 'iilil mid locil t'Olliiii vitcit'lnd iiins. If amntlhhiL. sc(Iuiolic'x l stildiis r' it tnirt(l li'ui' The is ciiii're fli. 'ilnphiasis il 

,t' ) ' liliut'roccilt"iis l lini rr lin.ilrital filnilitiis. ,inid tlits 'eoth'r iuilatt'us ilre It
f('liit is iiului 'ul Litiglita f i slihstu tlilti dis

soils itd In\ t'iif nt'lbtlliu i 'statiuin. ('lils iil. it ( luptu'u if 
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Chapter I 
Technical Evaluation 

L. L. Lovshin 

STRATEGY 

FISH SPECIES 

iiapi(a 1liolica \was liiiseii as the pirincipal species i eallise o'i I 

ease oltseed pil i ti)n anid hIli(ling rtsistllil.( tu(is easesi(1liw 
l'eVlS or (lissi)lNt'laiid ioallil-s tt)ilcrease)xVgtill, eSl)lls(. to 
\ it(ls. (hlioese carp"I were also stocke.itd i0r(hictioln)tli)rove J(llllI 

tliirli.1po .. .. c(lip. Carl]). siI(rlcltiltill (:)lllll lll Ili"lhtlIl . ig-
Il i l \ si ll 5' h ylt with l es' I /115 ii lk , t isgItii ( i ii 'l r 

i51t )t r,l rei i'e'tl li g ox l lllli lllllillic'. lli lluli.l 

tlililr t lt sl'ilittarp S( li11\p'tl tiltl llll11iit. 
rslll ittl ( 

hI' anY il list 01) lol l'ovl.l 
pIiis oiri andcrili call)-iii i gras Crl) iened. 1-/1i

5iti",pr{i iig)rge nI i to 
( :tilit!.A\lw(iil;, wa'issto)(ked to) I'llw(rwithiInlim'(dst\ T. Ililotlica(ill 

SI ,{.III'Mv\\-out tControl e.xce(',s sc. 

( el ete li , tC ivllll ll iullhgtllllltiit),tli.t l tv '( It 

p~ondls tilapia 

PONDS 


bsidlix Contlsruc(tion .-
Tile Ltv()tllIIcllltalssiste(Iand s 1t~lf. kS()
I'iv.s tict .')lll ities.',
okr(artlilil plil(.s or pll. l Illodult's iln com mun'({. 

1. T('(illtl l(I ouhs Consliist 'iIl' .
fit{..lll'c ll l of) (X-it 


pol(I, smalll tilapia spimI\i piSokn, or twiiitlt i
. ard 

nulr p n il( ll ttoi4t .siz ed'( s v;{.,rd.s. (lpt'(.llin.4 o {th ch,_htt..x t cdh.. 

Tlh, 1dl~,S ;itr('nfat(l ltopd'ipas 
' 
stllctio~ll
coists.E ihp( IbIl.,aillltl('loltl.lt PV\C(htint \\ithlelbow{)\stillidpil)c.to)cnhtrl \xii lr I.\.Ils. I)vpviIt(Ihl t iltopo"l~'rapi]lall 

) 
lilllc.t),,s.i;t l ilitts are{. lt-lilt ilr wa'tl.r I'llniindt p)a{sst,,s otll, . 

.l. l.u
n(It an tiltlV citTilmel" i* simei( tl\ 
Il(litl. wa't(,rllx,is Iillillt;.lilltcdI btl I.(.S so~ll'('' antd ra;in\%atcrI ll .
(lioerltd al'()m nds. ()[ililt' p o{ndl 1.p ), tI'll1-fl-clil( nd IIHll(-p 22pilo~t lroijlt-ts,,h th , th l l,, II". rh rhlr l\I ,"I l.,h {l.i t , 

p ( ) {Id s i t es\ %(.re i l l i p l )m l "'in ; n { 1 {dp iri l l " ( 1 1 1 . nm . ( )1( e (l b \ (1,1a r ric .,, 

co sse t o p i• o o c .II(I-,(- o~ lo il s nI5 

w po1 nIm , p hf{'llt. ol)tl(.s h(l1 5 tp t-ll ( ion~ thios.. h~res.o.-i~

f6 ll il~ s ,l);l\\aa ni an~l. 

hi ipr.i.tts il~iig itt)llll li\( 

.-p o~n(] lulll {.dill r a ratio 

rt'ial] hT k 

Ilols wtl i foooo'al~gllvllzcIL-loli 

,1,="..Ill---. . "L am" , 
I - - l. . 

" " 
n rsv\ poolltpol~li . ~l a d sim 

2:2.
of 1 Thll 

Seiiqu
selint
%.it blit.Pr~ictSPAWN 

.. i.-


... 

lill.ds.'I'l(Partiatv~ 

,iciiis alsi Iisetl th slied to stoi, t.'iiipioo, ul as ail o iligliht 

shilte,:
 

POND MANAGEMENT 

Two-Pond Module 

Thius consists ol a spal In si'. aita grow-aat pol(Il.ilg-ir po(lld 

"I'llespl;wiiig-iiiiist. polul isstol(.lt\'with T.,iilolica ahdlts, ailoI 
large Ihigerli .rt, (Iis iigrire 2..Ii..tl-s(-gs proe(l oitlintd ill . 
llilliC (lstt'l ar ill) potl latIllie aircgtil.llsi(ll'(l tile rio\w-o)llt 


l1ii11l)"(TIt,-63 JUTr riaii 8 ,333 to 1-1,"290
hlet't.re g pei" itclUre). 

ma l uni4'll. is stiitkt'l (tocontrll t [lilpiTht Pirllitli C. lc ut c\ it1sixt(. 

sti'. 'I'lle linll(iglicu'is is toltlillt (l4pol' liitrc(. \litltl.ir (Iiklilit. 

I) hlollCCs iiloitllls of' i g tiltg Io.nd, i(Ilial 6 i )row-ont )rot\ at 

sj lii , t lV ilt( fi( t l l i l t
-ll ,iii' 1 4 initilstokdill,rt io '\-lilv 

T1:he iliis \Modl th lilclo. u 
hll-\cstab~c si/c. p)ll ol'tht' crop is rt.m.\m d. 

li ioeei il iis iildltillil lit\l-lliIialutt o itr l lt t ,not1 Suhjcc. h c , lll atc sci llc 
)ohllMtn{IStloc'kcd into pl()%-d Ir.

plievl I, % tedt(l T {' ol'"a dI)( 
SI;\~~l¢ Ill"t i'" Ihlw ll to1{ 


e' Im llilc.
i.lll'. lilalpiai.Ilefilitiooll'...t\o{-p 
is e '2. spim\ so "(l, sitsitl'Ii,iovr 'rhll, Iloll'--IoIl'l'\ ponll I-\ ct' 

illd lilr i) i( Iit, OW 1-NAC'lnltl(lilllii t. ill tiit ,ili tr N.itNEGI- POND 
inl (I ullait cIlilt'ltlutlttul ];la't sn andiofiIiTaales ald f lesd.Coo

iltlioIo \v'(TI(.iliy s.toc}(kt-'dw{ ndIi}al ixrl (
 lr illit prl\\-
inlto) l t{. 

(1-15() tl'malittsar20 1, 3 a lC. 1 iur ] idi t o cm Sil\oan 
tl.r ht\ into, "r{., -oII In ilth(.ilcill), o)r hrids \\' .si()c'l{cdthl. ll 

)' h t ' r .
 
;illtIcixt'rolltalm'iiIill fL -1.50'(per{l'hcctlaw.'rct "5 S to 6,667)1w r liet c 

e:ne sokn a-

Th ree -P o n d Mo du le 

Ratiosio s tos Ratio of(likefmles arn

"l'llis, ,(each3femaleollsi, {l'si wnhlmtef,titap ian e h r(sod t lls.iil h
'lhV ,11A\ Hil'- l){.is slock'l,{. \ithl;1(1h111 r7.il/itica ts,dl{.om( 
,l~h 3ill,:. I llnd is tltlkll r utiatlk ]ltr-ill ilte s~illiilt 

ollnthss 6o
ltte 4 afrn4rtlledm ts I 
t l( olo dp ndf r it11.. il Ile l cii1 

\ I)*) N dis
I llchr,TIc .m',c
i iS,z\o fline'rlin ,,l.r I l o o ti t.d iN.\ \ h t 'nI hl ,p i rl t i allk1 1 1 sth:a [. ~ r ,hd3 to ths h-l sh h{l, 


fCiMI.t'rl \lls m-i (I\(- i'll(- m c{.rili,lrl'
d'I\ onill% l paillitIo 

" i, it .lxlIM,."hI.,lo'maif-l llI m o po ld l(lli'ibil til illhic ;.sI Inav d, C_,(Il s.h \e 1,cil( dI i( l.t . a n a e e w l ie -

ING-N URSERY 
POND
Typeatialto Ilitl 

iT nilotica r 
males aridL! 
female adults. 11 

Stocking te:
Females - 1,3 m:' 
" 
Males :- 1,9 m1,1t, ~ilili-ar osd s b-odulc in thcondnwd does noltreil

to predacr:
Ratio of males tofemales: Raio of tilapias
1 male for each 3 females 5 tilapias for each predator 

alhllare. -i lto 

GROW-OUT POND 
dII Typ- prtl o tal 
T.ni/otica males and females of 6 
cm to 10 cm + a predator C. nian
aguense 511havs il stoc i' l apia .o 

Iniial
stocking rate:Tilapia - 1 to 2 ml 
Predator 1 to 2 5 m:' 

Harvest: 

Time -after 4 months 

Type -partial
size of fingerling 

6 to 10 cm 

Harvest: 

f lim -after 4to 6 months 
Type- partial or total 

Restocking: 
Partial harvest - stock 5 tilapia3 of 
6-10 cm for each 4 tilapias har
vested, C. managuensewill repro
duce in the pond and does not re
quire restocking. 
Total harvest - equal to the initial 

FIG. 1. Cooperatively managed 2,700 ml four-pond module located Instcigre 
Cascajal, Cocle. This duck-fish-vegetable project provides food to 
11 families. FIG. 2. Two-pond module. 
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SPAWNING POND NURSERY POND 	 GROW-OUT POND 
T ni/otica male and female T tica mixed sex fingerlings of 3cm toadults. 	 1[/ 6cm.i°icmxdefigrig~fctr TLiotcmae 

Stocking rate: Stocking rate: 	 rate: T 

Stocking rate: Tilapias = 10/M 
2 Tilapias = 1to 2/ m2
 

Females = 1/3 m
 
Males = 1/9 m 2 

Harvest: Harvest:
 
Time -3 to 4months Time - 4 to 6 months
 

Ratio of males to females: Type - total Type - partial or total

1 male for each 3 females Size of fingerling -8to 12 cm Size - 17 to 22 cm
 

Harvest: Restocking: Restocking:

Time -2 to 3 months All fingerlings remaining in Partial harvest - 5 male
Type - totai the pond must be eliminated 	 tilapias for each 4 male
Size of fingerling -3 to 6 cm before restocking. 	 tilapias harvested
 

Total harvest - equal to the
Restocking: initial stocking rate.
All fingerlings and fry remaining

in the pond must be eliminated
 
before restocking with adults.
 

FIG. 3.Three-pond module. 

nnnlitv whilh the titales are'retained flr lo'ther growth..fter all the vests, ail(l restocking of' the grlw-ollt polid are perlbr'nctd is il tht 
tiltu'strs jpolliitiglerlings havc beeo sexcd, the poll is (I riel, pre- other tIloti les. Fig lie -I (lepicts the ste) itsed l\ a ittto.lltititv to 
paed, atlcl rtst!ckk( ',ith stluall fiulgelrlitrgs tirot i stock, au(l hart'Vst 
poll!. \Veli 11allag.(l spwlii g atl |lurser. ponls will perilit three grow-out systeil.
cycl' s (Iha ls'tsts) p t'r 'eair . 

the spal'til g plolulceh "al'. ilolica sectl, 	 a Iour-poll, 

'le grov-otit pond is initially stocketd with inale tilal)ias aiil LIESTOCK 
Carps at the rate (I(sc'rib(d flr tht two-poli(l ntodille. hIe glro\'-otl 
Ioml is partialy harvested -1to (6 tlits atter stocking anId res- All potid nodith.,. were associated with auitual lishlidr'I activi
tockeI wsith itale '. nilatica taketn fro1 
 the tirsery'ptid. The nurs- ties. TIele orgalli, 1;astes wer wt'lshd (lails' iki toll poll(ds to iluIreaus 
ery po(d is also used to hol ( Chittest( Carl.set prorduced il the gus\'- 'Ct rtilitv. Pr.iects with pigs. cIhickens, oh icks, mid cattle were 
'ritlteItt fish h;tchers' lhol restocking the -row-otut p1d(1. tested to (letrllii the el.,lects of, the Illllroi FuThe' lisl pro(dItction.
llaliLc(,llt ste)s carriedl out in a :3-pod mo(dlite ae shown in fig- .\atcrials such its cttelln, galvattizdI Zitic shteets, wire,, tl(I Ce.
ure 3. 
 ilit blocks to build thtc atuinil tchts'ttts thu storehluses were 

slhbsidize'd by ' ilCelr in flood Colllstrlc,th(' go05t'ntlit atl1(lt t'c 
Fotir-Pond Module titil costs. laclh clt0ttluolltitV It'ihd local Ihiklilig 1t1at'ri;ls, such 

s stltd, grrlav l, adt( Nkood polhes, (Iu l tlt lahor to buill the lileilitics. 
'This ludth, consis.ts of' spaw'ning nursery, prestocking, mil .'h\sii l shlelters 55 r(tuciteol t ill it lt' tot it xvtlrolgh tIle ell,ro\\'-lt.Closures -. Ihe t'utceltu'e 	 at(] tl'alspftt wasts to the p'ltl'hs. Moist gt '-ouut lll(,sgritss-tult lttll(1, l'igtl'e tse~l ttlcl'ttitt leceiedreiteroa.511111ithll pi(stul~iutg a 'jtli~tto,tlIllhietickel Iltatt l,,:,f,0l0 

larg, tilapia fintgerlings ill the spawiting an 11111 rtt'' pttiols is silitila" kilgtic s ptl. itectate, o0' 12-2-1- 12 (N. P . K ,ll, 60 kiltunt s per 
to that of, the thre-poid tltttdille. Male tilapia It'lgerlings Call be ictam ill a eldlitictt li 2 NstPu:ktor Il iakgms.. 

stoAck d dirc,tl\ into the grtuw-ollt pol(l o rheld ill the pl'(stockin 

l)ttld oltil tnetldtI. Ilolding thlet ille tiapias itl a plecstocking lo)l( 	 Pigs 
perllits it st''o(Il ilaltlial sexil g to tt , thetcilt ltr . ol' l imatles ill
a-lvertelttly iicll(led with hs. TIlt, prestlckitg pon(t l e 	 t also '11-11 l)ll plJtc'ts wertel,associatttl with hogs. Th, lcit stits (ItsCrses asita (Aliliese carp httldit. p,1d. Sti.'king rates, prtial har- closed 310 sl|t, ttlt-ttrs with cltetlttt loors, wire tclic'hstles, mll 

SPAWNING POND 	 NURSERY POND PRESTOCKING POND GROW-OUT POND 
adults 	 [ ngof 3to 6cm ry .Lotiam les(toae l9T ni/otica male and female T ni/otica mixed sex finqer-	 L T nltiamaeIlto3toatesstorae) 	 [77 T lficmale 

Stocking rate: Stocking rate: Stocking rate: Stocking rate:
Females = 1/3 m 2 Tilapia = 10/m 2 Tilapia = 5/M 2 Tilapia = 1 to 2/M2
 

Males = 1/9 m,
 
Harvest: Harvest: Harvest:
Ratio of rr-!es to females: Time -3 to 4 months Time - when males are Time - 4 to 6 months

1male for each 3 females Type - partial or total needed in the Type - partial or total
 
Size of fingerling-8 to 12 cm grow-out pond Size - 17 to 22 cm


Harvest: Type - parti31 or total

Time -2 to 3 months Restocking: Resocking:
Type - total All fingerlings remaining Restocking: Partial harvest - 5 male ilapias for
Size of fingerling - 3 to 6 cm in the pond must be elimi- Partial-5 male tilapias for each 4 male tilapias harvested.

nated before restocking with every 4 harvested Total harvest - equal to the initialRestocking: 	 adults. Total - same as initial stocking stucking rate.
All fingerlings and fry remaining rate

in the pond must be eliminated
 
before restocking with adults.
 

FIG. 4. Four-pond module. 
6 

http:consis.ts


galanized ziltc sheet roof'. Thle stks were divided sO that two lots 
of pigs coul(d Ile raised sinnlltaneously. Lots were introduced about 
2 tionths apart .o tiat the sty always contained pigs. Tile staggeredl 
Fittening cycle ficcilitates marketing atid the fish pondIltUVU lacks 
nttiiiic. 'T(he sties were buitt to hold 30 pigs, hIt \\'t(' initially 
t,,eke.kcl witli 20 pigs. TIiis stoc king rate was tie equivalent of 64-101 

pigs pet'I tectart' if wa ti; table I. 'l te piglets, 'brkslhir x lach'aice 
lybrilids, wcre piiirchiascd froiii privde producers and fikut'tce(l oi 
ccciii iiietial tatitns ouglit in lar'ge cities. 'Tlie pigs were feId a grow-
ers rationidaily 1it tHie first 1 ititiontlis and tlten aihItteting ratin to 
slaiglter size at alpproximately 5 ptrcent if*t hei r boly wcigiht. i'l, 
col t. ix \wi5 tsictt'iu(tgcl to, plant fIirage trops, iiantioc, tt.In, ha-
lallits, it other tiips tic sipliintit the l'(iliielcial ratiu and lowc'r 
f'idcosts. Pigs WVc'n' fittttit'cd over a 100- to 120-day period 11nd nmrN-
kited locallv or transportld to a slatglitt'r hitise. 'Trancspccrtaltin clf' 
pithicts, ration, awd flitt'ntd pil.gs is Icy pilblic, pri'atC, atii gOvTrti-
tlient traisplrtatict. Prnjct ioIlVitos pividi lailv iaitittinaic'c 
aI sitiple prlioplhatic ialtl tlac. 'Flit gownicilientI ric'iles \'(et-

crinitiaiai St.t'Vce. 

Chickens 

'l'htt e ctin nitints w th 'xistitig thicktn fIattening projects wet're 

stilc'tt'cl. They conitain itween 5,00() anid 10,)0(t birtls aitl the 
tiallitrc prt' hcci'' wil', ilt'cr tlit nils anulwas riciqirel fir the fish p 
I'm.tihs. :hickcin clllctuc'., utixed swith litter, \\its baggetd ad stor'd 

aiftt'r tactl ilett'nitig c'leC. 'll m lt' \\its tli'n applitd weekly to 
tdw fish pitls at ratts fricc )500) to 1,000 kilogramis pier" htictare. 
(:hci'ks wete hcltig it ioit gm\vir1mccitil and private prtctiicers. Coii-
iiirt'ial tchickti feulIwas piticliased ficl a private Suplplit'r \\'hit dc
li\ ed (it' rat ion to the grcowers fit a ioclt'st transportationifec. h'le 
6,(-itly-cIclichickeus \\'t' si ctl AiM lin-thct-fiu'ic tic a prikate pr-
UCtSSt'r \vht) cheancd, Il-roze, and marketedl them. 

Ducks 

'l'vu cotimunities riisul Peking cucks. Tle cicks wer placetd ci 
tlit' grow-tic pilil(s at a rate ijtiilleant ti ictit thick tvc'e'y 10.A 
s(iutare icVters atitl 12.5 squ'ar mettrs ic' pond sti rlhcc. 'I\o-\wivk-
ohl lcklings w Ifriti priihitttr. Thirt'purchasd a t'iitcittit'rcil 

dticks wvere fed a commercial chicken ration placetd iii fceders lo
cared on floatintg ponid rafts. l'htducks wcere rest r jited wi thin a 
fi.'nce, allowin g theim access to spk-cific pond areas. '1llc dtick corral 
was dIivided in halfso tiat two lots oft'ucks cu IcbiraisCd. \VIn 
otie lot was ready fir marllilktt, atsecot'd lot r''iniaetl, providing tian
ure to the ponds. The ducks \weTe rea(Ivi ir harVCst ill approx inoatCly 
II weeks of' ti'ing, processed by priCCt'Ct tii i-'s,atidIicm itrant
ported to freezingi fililities. The govertnent prvitcd transport of' 
ration and alsu ducks to iiarkets. 

Cattle 

Fiur ccointi it its with existiig exthnsive cattle oir dairy cow 
proJc.'ts and fiincced pastures isu'd liquidlcattle iai'ire tic fertilize 
thtir fish ponds. A cent-flicired cattl' corral vas licilt ic' the 
pictid inioditils. Tlit ccrral was plcsitic(ied so that lit' water uisedl to 
fill thc piclts passcd tllcgli ilte cccrral befic reacling tit p ls. 
Cattle icr dairy cows were cccrrali'ud ini, cit'nt-i :3 ti 7 (lays per 
wt'tk. Eiit'li lliin the cattle were rtt'ast'i ti pasture,. Th wastis 
tleposittcld diitg tlilt niglit wett waslitd into the' fish ponuds ill i liq
Iliulini..\ltlhumcLh tlitcCorrect cinnmclcurofmiiht anitials per litctarte

11rcc)S usf' w atrt is untikncow uc, tctlttllilltity \VIrC ai \is'di tl ' cit 

t'ccw piT 1()0-20t) ;yltalcre itictrs cl'pI area. ( )it' prtojett was abl 
tic siUiplti cnt its cattlicl uliIlte' prclictio by i'cll'tiinc and trals

-pccrting illlalci'' Ircl-ill it n'al clait\ ficiri. Tltu 'xplt'rict'tl l(aia 
icmanian cattle raticliut'r tieds littuc h Ilp in 1rcrc cinii , liltt\'iig. 
and ttna'kctitli his aniials. lc' griss-fl tattli clo nit r'c'iv' a 
t' ialr ra 1. 

Cattle and Chicken Manure 

'Irlitt'projccts startetl silI tat lit' ut. ct.atist' cl't'clittical cir sic
cih prIclims. w'tr' iialie ti continue sicly asitli t:cttlt. The,l.'tt
niiinitit' started Suppletmnting tilt pcriccilic illiUictis ll t'attt' 
it1an1t't' With clickti tiairc at tlti' rati, 2l'2()0-500 kilugratms per 
liclar per wct k. ChickniiacitIV \,its iIchatC'tl lcIcallv 0ti tc
tiat'dt i' (lit cvc1rtitcintl. IhTcith I tlcsts i' litid cattle tiutr 
were applie' its t'tail'd for tattle c ily p)ntls. 

(Ilw)\T~ll.II.I~lI.\ lll ' lli(w i,l\l.;sl()( K T(i TolI\1, FIsi1"11 t o (ll~ 

, 	 I i I i']i '\ lA i lt'kil ,(ttclll'tl Ti'pv.li" IilsLi\ln hdnji. u Ils) ( ilI i 	 p rioid liarl\ e.s. p( ,r )ichl it-hIh h itIM. 'tcil 	 ]lli ;llt'li ti'l'liiation ll 

I. 	 l......... 3 

(Ill\, ahilo ......... 


\l1.li 'hl ........ . 2 

(illtilla ......... .I 

i,, l2,.uiti ......... 2 


La AI 1 ......... 
Casa .......... 

( t.]it'kt'li , 

(,ls I I i,, is........ 

la cijilla ......... 


sicli Jo ........... 


I':slM\i-'ti0 ........ 

It \Ii'l .......... 

BhOncc1dim......... 


(Xilh' ( hitk'cls 
lia\ lloi........... 

I'c'clic'cicsi ........ .
 
l.as Trillt'is ........ .
 

I. (hicken Illtk ,iliii 
2. 12-..1-' I N, 1_,0-,.Koc. 

.t 

:3 
-.I 

..... 

:3 
:3 
:3 

. 
2 

Iuci 't ticctihci', ilcal it iti .a l. II.(,\tr; r. 

lit'a/\.\, k., k, , 

1.1nn\i)( 
2172 

\552 

. I. (12 
'Itil 

'1 ihd 
11 

9(6 7.7 
..2 M 

2,.21 
2,.15(0 C. I. 629 (tl .S2 7. 2.(i93 2,197 
3,219 - us 'ital 61 5. 9 2.1 iI 
2.2630 C. N . .- .I8, 'T it5lta.l5 2.0)22 

1,8I15 
21a2,500 

-
C.1. I 

2.19 
-I8 

l'Ttal 
To tall 

96 .2 
80 

9.9 
9, 1 

.61:3 
3.316 

:3,I(if) 

:3.823 C.NI. 781 Pairial - 5.6 2.0 -27 
:,0it C.M . -S12 ''clhii -S.3 :3.0:31 2.329 

12.100 C. NI. (352 Ttctal -- .5. 1.92S 

-1.(51 N-I'-K- 5:38 To'tal - 3.3 1.205 
2,5:31 
-.1.11 

N-P-K 
N-I-K 

755 
581 

"toL 
Partial 

59 
-

5.2 
5.7 

I8 ).1 
2)8)I 

1.727 

:3,966 N-1I-K 727 Piartial - 2.6 9 ) 
,5(13 

:2)3,029 
C.MI. 

_. 
5:36 
551 

Total 
Total 

-
-

5.A 
I.6 

1,955 
597 

1,171 
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HORTICULTURE 

Thirteen of 22 integrated projects ave' ,eetahleand/or tradi-
tional gardens. IdeallIs the gar(cels are located ini lowland areas next 
to tlit fis!h ponds. Enriched pond water is taken by'gravity thr'o igh
til' Orfinpi-eor lv sipho)n to irrigate the gar'tlis. Gardels also are' 
fIrtilized wit!l) excess iiainures of, celwi ical fertilizetrs. In the ftlture,
eiiiileted po(d bottoii iil dwill ibe traiisluerred to gardeiis to reducetheieed fir eh ical firtilizers. Gardens riigt' ill size frio -100 to 
2,0(00 s(uar'e inct'rs. \i'getahLs weLre eonstiled aiad sold by thecoiiit\it: 

FORESTRY 

Ulaiid ar'eas a!.ia'cet to, the, pout! tiodthes wvith a topuigraphvy u-
suitabhle fr giardens wtit refilrested wsitlfuit, pint. and ist-gro-
ing firew o d trees. 'Tesplanted were leicaeuta (Ler'i.a' ti h'Irw 
reph la), elualv'lpt s (l-,u'c.1/ t .s ca ialdnh'ovsis ai id tentic 'oris).
Caibbiheantr' Wl'lses 

ClruhiI ret's 'incde, o ritI gS.. , , Ifli(t Iti II, iftll
.IIit tr ee(s iIu l Il. oag. hiou,)]('elo guavaoIIi\ ',, haan.mI tI itMn plhiitaii,).
casli'w. '1"hueseedlings wre doniatd prodced bylheloI leink -rS. (:olllllllit\ labo(r \\.s lised to plant tri es. otjtet 

HARVESTING 

Fish wire h esteid with gill ('ts aiid sc ilis at approximhately
tiiiuttll ilhtrvds, fiturt'i 5. Partial harvest was the preferred

iteltiil. hut hil lial stlby pond drailitg ilso was eilplo.td. Fish
w(r e(tutitted and weig ied ]by spteies. Silver atnid ligiiead carps an! 
tlir hlirids wcr.e ciouliiiu. betatise of the ditlictiltv itvolved ill 
separatinlg tlitl wt en stucked togewl.r i, (lte samt )oiil. Weightswere r'torded ill ponids tiid ini'es and ltelr ciitvert.d to til' ittet-
Het S\ slt'nlh 

CREDIT 

Collii itits \\r(, pill idldl ai k loais ti Iinaic' th' piurchaist', 
ofyoutg aninials, r ai t t'rnsprt, ait itdiciins. AsF eial credit 

""1*" 

FIG. 5. A partial harvest of tilapla and carps Is evenly distributed 
amongst the 14 families participating Inthe agroaquaculture project
located InMata Palo, Veraguas. 

Ieind of $20,00)0 was csl!lished with the Agricti Itirtil 1)litI n 
Bank (BDA) to olhr low interest loai s (9 percent an tally) to iieedycolininities. Fifty perci t of tihe Credit fIi,01 was priovided by
USA II) and the other 50 percent by tie bank. Loans were repaid
through in i sales. E1xtei sion agents eiIutoi lagcd project grollps:mii 
to reinvest profits fr;om sales ill the purchase, of'repkznliaent tiiinals 
and It_'-ds. 

TECHNOLOGY TRANSFER 

Extension 
Each fish pond project was supev'nised bIy otie or twoaqtac Iture 

extensionists. TI \vwiorked out o1 I l )A regiona o l ices aiid were.locatedlby provict as Ciriuii-I,ollos Ester. ('it. .ode-2. I ir
rerat-, Los Satos -2, ad \'Veraguiuas-6. Nine ofl'th' t'xteisiollists 
w e' ece t gridiiates (i 2.5-vtar nivei .*:tv ''lechi ian iii Aqua

program . exteasiianists we(' well-I rainet and adit('11 il fi apicllv'h c l u ethieire t ohs.n i nT"lhead-idresivlii-i g a i i w i s tal'read"n miing fike wer' work-
Each region had a i.-whteel tlivnl p'lus ocasioilnep se. iufaiadditioual ve'licle. ,I 'p ll o '' i m u ' f eh r i uh d 'lextt'usiotist- wh ri ,.rassistetd proj('ct iuuili'rs ill o.

gaiuizitiol, piid .ilt' seh'otu. coist r('tienu olfpinds and aliimil in
elosores, and Irwho.utionn anld harvest of'tilapia sc(,e, fish. I]iestouck.
dnd vegetablles. Most of' the c'ououi and fish pro(dutio dilata pre
seittetd ill this documenit were collected iy the t'xtellsioiists. 
I)INAAC super\ isors and Ih, titlin's Iteld nilntt ltlectiiigs with
thi c'xtensiotists to ('xcllu ( idlas. disCEuss tda\i(.s anid C.,;
strailts. and prouvid(et Further trainililu. 

Training 

' "'Departileit tf' 'fenl'' v Traislir" was iuitiathd. Printd
and audiovisual materials \ere pruci(' d toiassist raill'rs atnl ex
teiisiolists. lBatt'ry-o)trah,(l slitli' pi, iCtOirs and flannetil boards\('rt' i itt'ibute each regioin. I'xhctsioiists swerv' viieiigl('(i to
give slide shows and stituitars in prou. cut c.oiniiiiitits. "luo 3-tahi 
ttaitiltg pra ills wee ,it' ill ll ilhl- I)i\ isi tratilling teliter tii twott i

thitee ielimers ofteach poild lwtit'ct. T'll trainitii pr'igraitt Cioitsistt(d of ']assrol i leturts lnl practical exertist's pa'rfinritcd ill Ihl')i\isai ish iatcln'v pi. ttds. Skills lened il )i\isa were ret'iintrctdI\ v he' e(ch siollists if; tlt,' comuliti li .is. 

DATA ANALYSIS 

It \%'its Ilt possili' to st;itisticallv umly.e Visit )rohduction data (lie 
to vatriations ill w lter (1iil t alti (tattitit. ,itioit oif illainlltre aipplied. (imaitity andI (Iliality oi'f'xt'tsio assistance, and fish stockiig
riles anttl'\ vial. is well as uir'po)rte'td hilvists. I hiiseve" dlata 
Wre1 siotiarized, reported, aind coimparisiis made, taibles I. 3, 

RESULTS AND DISCUSSION 

Sixteen of' 22 proc ts had i prot(lttiou c'\c of stilliciti't lengthto generate aileuatt data for io-statistical aialysis. 'l'hT h'igtl of'the produlctiot ptriodulir eatl protet aialvzed can le Itid iu Ia

bh. 1. 

T.tIII.: 2. A\ii:isi ,: M o() tIIN i..]IAI , IN ])IV[Si. I',PANA.sMA,1977-81, 1982, .\m) 1983 

IPc riod 
Jill) Fe(b. M a,'. Apr. Mly 

Ihu1nkll. Iw\Irlo n t his 
Jill(, Jill]. AI\Il. Sep]t. Ot. Nov'. Dec'.. 

Total 

1977-81 ............... 
1982 . ............ .. 
198,3 ......... . 

1 
2 
0 

0 

0 

:36 

I 

115 
25 

8 

279 
59 
56 

228 
7 

215 

162 
12 
159 

205 
9 
85 

180 
2-1-1 
2:36 

246 
537 
2.18 

212 
110) 
-

79 
0 

-

1,7-43 
1,.100 

1,008 

'l'nul ontlhs. 
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TA.BI. .3. PtI)IIC+IION), AVERAIt(E VEl(;lll, ..\ND PEIICEN(l:C 	 TOIAi. FISiYll.Ii) lOll SP'ICES CCLTUrIEI) IN EACII LI\.:STlOi:K (;I) ' 

PefIlrmanc Ilaleasure 
i)t species 

Tilapia
.\'crag"c yild 

Kth/l yr.I............... 


verae t , g ....... 

.\vl. pt''t'llt o "totil 

YitI. .................. 


Commonio c~rp
,\\ rcrit r%it(I 


KIS;t/yr. ............... 


A riw'rct\ Viditht ....... 

As g. )t'cl'lnt of total 

Yield .................. 


Silko'r and ibctt carps
cr(.zt . icld\ 

K ha/v................. . 

A\ t'rlt \\ 'iiht, ...... 

A\v_. pe l I
ei'r(.of "total(.0-:30.)

Yield .................. 


tint -,f,'VitdlIvs. 

Pigs Ducks 

(790-2,550)' (1,461-2,107)l

1,584 1,78.1 


(79-185) (1 11-1-16)

133 1-4-


(59.0-91.0) (09.0-66.0) 

71.0 5:3.7 

(8(6- 13-1) t266-399) 
150 333 


(2.-1-I, 165) (556-621)

582 590 

(3.0-16.) (6.0-12.0) 
7.-A 10 0 


(10:3-81.1) 71 0-(917)

-112 81-1 


(38 1-793) (3(3-750)

598 557 


(22.0--15.0) 

. 1. 6 :36.3 


"I xil:4. IsI I II':I.I) ( mv\II Iso\ lIri I.:I':,\ I'\O\ o'\ I) \N1)lTIIIIII.:-
\\I) Fi(ll I-Pllo ) M )I)l'I.s 

"['\\l-lli ioniiduhN-11r01llliMiC~t IlllIiCil V 	 Tinui i and imhlr-polndiiX(;)~ wx tilaiai with it Iinodles.,plredatonr all-niah, tililliil 

.Xs'i-agl' Iilapia sit).
k.l./i la .. . ....... ...... 

Astlagi t lapia
,v4iIht ............. 

Total ish 'jith, 
kg/hia/y............ 


))ti'lilttti~ll-lI((1)1 ~~~ ~ 

1,52 

1361 

lS(-

1,371 

1(63 

2.,06.1 

WEATHER 

Av'rage molhlt\ raillihll data were coll'c'ted in I)iv'isa, 'anama, 
fi 5-iear periud, 1977-SI, and the drought years of' 1982 and 198:3 
(it' prtsentd ill tali' 2. ()ne i iillieter of' raitill wais i('corie'd, 

ov'r i 165-day plild fti'on Nov'llir(,l 11. 1982., to April 28, 1983. 
The (-illliith pt'riotd I'lli Nove',mb'r I, 1982, to April :3(, 198:3, was 
tie driest ill thie last 75 y.i.s i IrIsult. 8 Of' 16 lrlj,'ts iilv(ll5.t'ti 
iln this chilph'r wert seriously afth''d by' ;a lack tlfwt'wr. i,\'l 1)i--
cot's driecmle((n)tely antd Si\ had thi Spawingi pand( iosr'''Ionds 
(Ih.\' iii). 

;lRl c(llcisjlls llli' be drIivl ilill this Situaltiol: 
I. 	 Delsp~ite technicall priolem(is, petople miti ne(ilidllt intere~st ill 

the'ir 	lponds. 
:2. Tlhe' h't']ni(,]lltg'(.itll witilulid . t(V l'{n\ir-initatl pressuresI(,. 

WATER QUALITY 

Po n~idwa h r q ua lity%was Inita i l'l in ( te l t to ni nli h wityi li I IL oc h 

kiu lIt'adiigs fIll p 1 valits ranged roi 6.5 to 7.5. w\itih (Ill avria'(lge
retadlingt o 1 7.'. "Totalalkaliiiiv%iranlged be( \te il 10 anld 150 Inilli-

gr llis per liter (ill ilanavIrat' i '68, aut liartli,ss raigtt w'tn 0 
andi(11(:3 imilligrais pi lit'r, ill averageii '51. \\itr jiualits wsi illt
coln sid tered a c t aint'i il itsh p~roductioniexc.,lp i i CIIhliniical, table 

1, wIlIrt' tit pll \%as 7.1), tial alktlihits\was 10 ililligrais pt'r litei;
aind har'dniess was 0I. Polnd wilh'r and So~il i ('hiinlih.'l \\cer i'tc'lnllv 

lied ht inprove w tr lllit.%Lie \%'is nl applied ill an%' otlic'r 
ilroJ twttts. 	 lfhls, 
No fish mortliies,(lil, to low dissolved oxygen causedby excess 

lihlllr , '(.'le r't't.'il'tdd. 

Livestock-
Chictaens Cattle Cettth + cken k .vililt 

(1,20:3-1,715)' (929-1, 120)' (311-1,019)1
1,.00 1,02:3 (682 1,295 

(1-t7-250) k90-209) (81-2.10)
191 168 1.17 15-1
 

(57.0-63.0) (07.0-77.0) (52.0-7-1.0)
 
59.7 61.0 60.3 

(36-172) (9.69) (33-221 ) 
9:3 :32 104 1.12 

(391 -.188) (303-1.733) t39:3-8S15)
1.18 852 5.15 (i(11

(2.0-8.0) 	 (1.0-:3.0) (6.0- 12. 0)
 
.. 1.7 8.7 6.4
 

(672-1.2 16) (2(9)-1 ,07-1) (21-597)

866 198 
 :3-16 712
 

(318-797) (:325-.4 18) (369-1:39)

(13 :38-1 -10S 5210
 

(33.0-.41.0) (22.0-50.0) 22.( (-:38.0)

:3(.3 37.3 31.0 
 :32.5 

FISH PRODUCTION 

tliitllct i"W \'ts to 2,177 kilAv'lgeish I 11 all lirOjt x5(x'jiuivaltit 
ogi s ,pe i' lectarp i i, tabh' 2. Iiltegralill with dutcks I'C-Soiledt in tile largetslvt , fishag~ ilo )'I.hirli'i I ')hci~i (i~ ~,.c,,, ~ ~ *i).5at'g'lisli~ ~ ~ , product ion, foIllwedt by Fish proihictionl with c'hic'kens, piLs, ciltlh', and Ci'ttlh' I)hIis ch~kciis, tale .. 

I lighest average Iilapia 1)rolIlct loll AiSO \','S ObiiiIu'thil docks.Ibilo w't' .V i s a chickeii s.I lt'tiici tii pia pod ctonlw cci d 

with cattl' and catle pius ciiikt'ns. Av(,i'.g( tilill)iiL 1)rolilttiuln lil" 
all livestock tr'litilt'iits \its 1.295 kilogrtis )r 1iliiTl' IT' .UT 
taleh. :3. Av'rag'e tilal)ia ilarsest w('ighl fii ill liveslock treal(ill s 
\v.s 15-1 gra . ll( sizt' olitilapia harvested dependet'lll collliloiil\, deshir, anid nci i l S ize uise'd. S'omiie pirojetl liiclil)l(iT \VtT(V sill

islh'd witi fish ol'50 ) Itl 10 gliiiS, whilt' ot;rs wn'iiet'd fish o1'200 
grams, talie :3. .\n a'trcg. of(iil peclnt Ill'th total ish proudoctioi
fi'oi l all livstock treatmnt \its 'tihliai 5,'1, com)risd(,(I 


Avierage comuoni carp aniilsih(Ir and Iigi lad carp production I,

all iiCsttock tat1iiliV \\'its 1.12 anti 712 kil, grlils Iper il'(' p)'1"
 
.%'(sl11t" iv(.l, Com carp had ail as('ltage ialvst w'igiht If
r,) ( olllil ioI) 
601 graiills, while silver Mid llig l('id carps avtrageti 52) graiis. 
(Olilo carpi anlid silve glid '). it\ Ct'lilg.'t 6 pelrcelt andaind( atil 
:32 percnt. r'.sl)cctiseil, of tl'ih;l'rai(' a)hvvr w('igit iar'sedh,. ASliiiiiiiN1ry offilsh p~roduhcttioni resu i'tprsetehd iii taleh, :2 andi :3.;llt 

The' giilpteh tigire v'tlective'lv contrlletd lilap~iantsity and con)l

sisth'd o"0.6-2.8 )('rce't l hit' total catclh by weight ( 17"kilogralns
per heitar|ilt, JUTr \'ilr).. Many\ Snmall guiap)€)te werei( tc(llili ed w\ith andi~ 
reptell' d iits tili-.!uli. 

11h, WTiV(lge~lisli pro>duction obtahinetd li'oil fth- t\\'(-ipl. illdiihes 

isiig iixt'td-sex T. a (ii(( three- and IIii'r
pond mo~dules shtcked( with iniahc tilaplia is, give€n hhilltl 1. A\ small 

lllica \\ill, a)nt'tli 

difl.'rence was obselve''d ill tila)ia and tota(il Fish(l'ragt' 	 )rotdulillnill 	 thet' wo .v'tIxhnis. 
Su rv iva;l o fl St cked fi sh w as h a nd to d e ther nmin e ' l it't il p a rtia l 

hl'arv'sts lll lluntt't'rnintd'Illllillt'l"off'ish inl Sillit' llids. Ilosweverl, eight totally%d raine~d grI')\- )It floodn s allowe'td all et mlate of " 

lish silivl. An a(It'rat'( o'72 ieito lt'lit, stocketld ilapis Wl'rt* 
harvestetd, while an av'rage' of57 p'ict'lt and 5:3 p'l('ttli of' tlhstockedl comm onii~iuarl) and silver and bigh c-ld c 'ar"pswere recv ere\'Td. 

Low Sirvival apiiears to lt' I'l'ti'( to tit' 5iilll Sit'si SttCkt'd fiSh,I to 3$grrluns, andi(I iiii't'gistrc"( ai'\vsing by) lroJet~c part~icipants 

atiililol-pai'ticipaill., Dt'lD iiiandil)h'isa alchr s d iS high. 
lish seed art' stocktd bhelow ideal sizt', rt'silling ini high lllorl

talitv tile to hlldllliing dlrilng trianslort alld ist't pretdation aifte'r 
stocking. 
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Unregistered harvesting by hook and line is hard to control. Thus, 
the quantity of lish lost to poachin g cannot be determined. The il-
triti onal survey demonstrated that 11 percent of non-participants in 
pilot vonilntliit's harvested tilapia and carp fir their own con-
srimption. \Where nitritional ined is high, the only way to eliminate 
ur'egistered harvest is good group vorOperationi and strict v'igilance. 
Nevertheless. normal rainfidl, improvid pr,,rd fertilit. fish survival, 
and pond riarrageinetit will all contrihto tro incrreased fish produie-
tio and IIiarv'St.t 

SEED PRODUCTION 

ProJect memlers are prouirciit thlrir o\Vt tilapia s''ed to restruCk 
grow-out ponds. Tlre two-ponid rrrodul is the asiest system to irrati-
ageIhecarse ti irairal se.\iir is needed, l'rrrje.t reiahers siiltlrv 

ri.iit and stock the required irilber o' irietd-sex T. nitolica Seed 
int tire grrr'-oit porld. l'i!apia iec.ruihtiren is tnt) a proh'lem in the 
gLrow-Olt pornd \\hetl g prte igice ir' properlv stuck(d. (;rosy-out 
porunrIs norirallv neetd drairing rrlv whe porndiliaintt'iiai.'{ is I('
(urirr'd. 'lITe three-pirrid moidul' aisir wvorks well, atlhorgli its ,cvd 
prirdirtioi system is iirore diflicilt. .Mairral sexing rf)tlhr, tilpia fill
gt-l-iliigsr( Inz itrce,re l ires he t cStudiesd ic .iltio) aand~ ca r'. ItItis d ifficult to Seeh ct 10 0 pe r-
Vilt utrahe fish rrariurIIl.V arid s()lre IerrahI's an' intiotuced into the 
gruw-riut po)nds rusrltirig i tilapia teprrductio, l. limination ofrii-
watited tilapia scutd ri(luii's griw-ort prond draining tvtry 12 to I8 
Inr)nths. Ilwever., aItlarge ol'si:ll tilapia nuhle -ain Ire col
lectc(I iiplln drainiig and lrId ill the rrse.v ol -king.fr,0. rstrci 
Th' lfur-pild ilrdule is siririlar to) tIh' thre'-polild modulr' and re
stills air aln' t t(e saint. ' li, illv rlilh-l'r'lt(' is tlilderrrtilization of 
(it(' pr'strcking po)nd. The' presthcking pndn \wis is('d ily. to) holhd 
carp seed i'" restrockii g IheIn' rw-OItipond. 'lo brttr rtilizi' pr
stockiing lords, hcv ;uta aisi us'd is grow-Olit ponds. 

Th, stalh 'gy hbehind t Ire, liseofrpolid ilrdilt's is not olV to (-still
lish s'llsui'icxiev in tilalpirl s'ed prodluction hut to sell excess seed 
to irn'ul'k"gnowt-I'. aTtheirtixrsmtrial l firlluilv ](ritfls Irc'ated ltitat'l'ri' ' 
ln'rrr1)(lirlarunits. 'Th' 'Omnmuiinitvproje'ct Should also timulate tlr(e 

erullrstroctio() of, ilrr(e finil. ponds. Someic Spawtning and turust'rv 
porrnd areas art' intenitionally larger tIhan r'Illilvd th Irmit tht' po
trrliial fir t'xllcess tilapiia firigerlii g l)roluc'tion. Ill ess'e('c', tre irruid
I'lar prond proJi'etts Can Ireti'rin' rural Inini-attlheri's to supply tila
pil.l sce(d .its r(Illil-ed fo~r hocill demand and, thus:.., re'dol(: de'pendencyv 

In tlrt' gov'ernentrtal hatelerv 
'rh', sho)rt time availale, fritlata coll'ction rltl tlte Illlisrill dry' 

wveathtr tad' it imlrossiI' tr (t'h'rii'neif ponild projett inirlitrs 
wv'ee aile to miaitii adeqnuatt' strrckinig levels iii grow-out prrnds. 

C(rr)uriuuiniti(s w'r ' pirolutinrg tilapia fingtlrlinrgs hut nuiiili('rs 
no't'avaihalil' fior inlusion ill this report. More time w\'iI lieu i 

tl'eh' oltihh'tirrli' iffish ptroduction incr'ast's, remains staleh' (lle 
to a.lq;uate stoctkinig ,uvels.(t declines tInt' tor inadetlelat stocking 
rates. 

HARVESTS 

(;ivei paritll)iants (hesirets and rtesoiures, partial harvest (re-
nririval orstall quantities f'fish tlhal lit tecai coIiiMied iii sold fresh) 

is pirefeirred to total larv'st. A high pt'rintag' of' harvested fish 


(r1i' urstullired iy prtiJt'ct muembuiers and I w wre nmarkett'ed.
t fish 
Since projtt Illelhers showeI littl' size iir speties prtfet'ru.:'s, ill 
Wv(e1"'(i isiii Itt((. 

Initially. partial hlartvests \\t'r(' t';rrie(d 011t with s('it's; hi);'r, 
Sti'iiS ill'( 'xpiensiv'e, rot r'a(lilv available ini Panmaruou, and are not 
ef'eti(t' ;ll harvt'stinug tilapia iii a large grow-oit poMit. Tilapia r('ad-
ily pass Iilirht'r a St'ille ill deep t'lwt ei. ;il itts with :3- ailId -- iich 
stretch ic are ow sl rcessilllv rised. Gilliets are Inui(i cheaper 
.1l easier .. ndtl' th1an at ('(uiivalt'it length of' cito' and are avail-
alile in most regiotns orf'Pauanua. Tilapia )I'I.0-250 gramis are caught 

ill a 3-inl stretch mesh net. llowevei; gill iets withLsireteli Iesh 
less than 2 3/4 inches are not availale in Panamla. Communities har
vesting tilapia weighing less than 130 graits cannot use gillnts be
cause rmesh size is too large to hold the fish. Also, gillnets effictivelv 
remiove carps at 200 granis, befbr their Suiperior growth rate Cal le 
exploited. (iice caught, the damaged carl) caliriot ie returned to the 
pond. Seines Ilrst b Iisedi for partial harvest of' small tilapia fion 
spawninig, iIursery and row-oit fliods. 

look-ard-lire car be a cheap and eflective method ofpartial liar
vesting tilapia and commo carp. Silver and highead carps do not 
take a haited Iook aidi ae lft to reach a tlarge size. Uilirtiiately, 
iusi-of l)ork-aid-li. it'tn h'teads to tiil registered harvest, whilc 
makes data Cuollection difficilt. 

Total harvest is oriteri usetd wvhlergrow-rit poods Ibrec.oe o''er
popilated with tilapia recrithireit or large harvest rets are :rot
availabhle. Total iarvest Iv nettinrg and drairirg resrlhs ill a large 

rprarrtit\*tr'f'ish thalt is Ofthi diffiVilt to pr.s('rV' arid Sel ill isolated 
rural courunities. Also, fetrtilized p(itld water is lost l. d,'aitiiing. 

LIVESTOCK 

(leinonstrate that irranure from livestock associated with 
grow-out operations iilcreases fish production, figure 6. I'liealthy, 
economical livestock operatit()s canl Ire ;tIaintaiired, thtn good fish 
l)rodi tiln will fllrow 

- M 

' 

FIG. E.Pastured cattle are herded into acorral each afternoon InEl 
Pedregoso, Veraguas. Manure deposited at night is washed In!o the 
pond to Increase pond fertility and fish yield. 

Pigs 

Few\' prohl,'ms were encouiitutered witi pig rearing, figure 7. Sir
vival aniong the initial 122 piglets \\is 97 pt'r'.'it.I)isease was irrot 
a serious problimr, utlIteed tost ad lualitv are problerms. 

The biggt'st pirolit'i \\aS trairsptort tf')iglhts ratin,.ilid fiuttuLnt'd 
I)igs. Mr.ty 'uinilnliities havti )ri'at' r rtation antd pr't'iil"triaispvae 
iotus prihlic transportatitn. if' tle governinilt is tmlait' th provide 
this service liii ecolrriic or piolitical reasons, iiutcgrattd prit''ts 
with pigs will ilil. 'Ihlis, the goveuirr'11rit mist provide tallspiorta
tioll. 

Also, iimprov'td efdi.iciencv is tnetled ill pig Ii'o(hittitill. Onuly out' 
or two cy'yes of' pigs pur ear were obiained (Itu' to droughl, ddays 
ill ohtainiiig 1atis, and tlhe iix)erielritt' of'txtniisiiIistS ani! proit'c't 
members ili raising and l'arketing pigs. Increasing the nimber )I' 
pigs raised per year should iicrease protits as wt'l ;Is fisIi pit)uiic-
Lioo. 
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FIG. Z.Typical pigsty constructed of cement, wire, wood poles, and 
zinc sheets located on the bank of a pond module InMata Palo, Ver-
aguas. Unemployed boys and women commonly provide daily care 
to the pigs and fish. 

Ducks 

l)cls I)ritved to be at exueltut ttlllti'te attiItial, fll'' ,. The're 
itie transportation (litl liltic . itli ducks, but the Lrelatest piollemi 
is tmaketitig. Duck. considted aiiuirv, is not Comtnoly eaten by
la;iliaiiials. ()rittal flhulilit's ;,ld Chitese restaurants are the 
principal consiltiers. Thius, ntiarlet coiistiaints causel the elitila-
tiot o'onte duck proljee. anid tl'oateied thn' 'outiilltation oi'a secotid. 
'lture is little potentiai fw exlnision oflte duck compnet witlhout 
devetlopilg telialde Iarket:, 

Chickens 

ItiCken poijict, wet' nit cuntr h'dclby the I)INA( but by an
other (litrtttt(.withiti the .I IDA. 'The projects were large, petr-
Iittiit a'ed comipaiv to dt'liv- the tation iii bulk to the coniui-
nitv. Aeictll processor piurclia'd the birds live. (dir'ectlv fioot the 
colltllulllli.. 'Hlls, goVeruiolt'tit tlransportation\was not ililvel, l"islh 
pllIs withi clticketns tievet lacked utamie ano the atuniitt applie(d 
dlepet ided only otl diss lved oxvgel levels. (Cticket prijects pre
seite'. the lIlargst fish produc'tion witI thte fewest prolehms. 

Cattle 

(Caittli' itue vwidelv raised i;d ae th' most iitl)ortant liestock oip-

eiatioti ill l anuatia. 'T'lte inft'astrueture fr traisporting audt mtarket-


-

ing animals is well establishetl. The cattle are grass fe d so there is 
o need to boy and transport costly fIed. Fish ponds fertilized with 

Cattle nianure were located in cattle pastures. Cattle offer the best 
alternative for isolated coti] unities where road access auid trtansiii 

port are lint ited. 
Tie catthI enterpIrise does have several limitations, inclid ing thefollowing: 

1. Compared with potids fiertilized with iani'e floiti ratio,,-fei 
attninals, total fish prodiuctioi with the lower-niitriett Cattle manure 
a)pears to het reduccel. 

2. IHl.in' sewason grass is leintif i] and cattle cal be inaiitained 
tinear tile corral atid polnds, Nit in the dIry season pasture is poor and 

attilais tuitist be disperse(l to ubtaiti adequate grazing. Tits,
ti.-..the ltu"toberidtaninals retaitied in tle corral was less thati optititumi 

i bSt fish p)Iod(ItitiI. 
:3. lin siint, proicct, iieibers did tot place i adi(liate itittlier 

of aintmals ill th' corrals. This was the result of' poolt coordination 
i1n(i/)l" conflicts iliOng netillTShil). COIfliC'S WCIV prTAVelt WI]C'I
iteilletrs plcled cattle Ii'oli their herds ill the corral nit altritatitig
davs. Contrsely, stlietsslil] proj.c.ts Itself ill' iiilltbetr':; herd or 
colleetivelv ownel Cattli'. 

Cattle and Chickens 
Two oitit thrttc pi'ojects ittenled to be cattle atid elicketis were 

ill reality cattle-onlv proJect ; that tilied. 'Tlt'third project was lo
catedl ill an isolated, iujo\'v'tisliedu'otllnitiitv with a litoitel litiuti
bet ol'cattle and pastire. Avli];dle cattle wte iot stlicient to pro
vide ait a dequate quiatitity o1"lillai'(' tt priol)rtlv ltutilize this pot(l. 
Nevertheless, social an( techniial problems r'ettiaind atid low I'ill 
prutdiictiOt resulted, table :3. 

Forestry 

Exact titiltubers otl'es plitte d Mil I)roduttiii dita ateltt avail
ableiat this tittie. Iloveru', 7 of tin' reported I6 proeit-os planted 
trees. 'le piicipal t'estrictin t is obtaituing stillicient land to platnt it 
large titltuiliet of trees. (Coipetitionwith cattle li lgrazithIg tiId liiii
its Spacl)l' tc' platutig. 

Horticulture 

Produtictioni datl Iroii gartletis are not vet availalt'. ''vi giardets 
had gotl larivsts oflcoctulluets, tolliatm's. grent eppers, gi't'tilbeans, and tltaditioltl crops. (Cosidt''ahdv inore attnliot sliotill bt' 
devoted to this ctutptiteot. 1'i ruttaittiug ga'dets gave tuixed re

suilts due to cotluutititv itexperiutce aidt/or low stil I'rtility. 

Credit 

Credit is ant area ii nee( o'in roi'tniit. Over $2(0,(00 il loans 
were tlistributcd lvbIA ill 1.5 y'ars, and inly $200 it loas ws'ent 
unpaid. Once the iall agreiututirt bt'tween tle batik aid ilt project 
itetliels was sigled, disbursemeIniit oflfitds flowed stiotthly, lhow
ever, processil g ofl ittagreetllctlts \'is slow 11o1dhlltdeinsolte. 

Initially aq(itacultiite extevlsiolists aid projt'ct rleprestitatives 
joittetl to'.etlit, ill procissiig liatt reluetsts, but the ultiliate goal 

twas tci project itiettlitrs hlow to obtaint Iols bv thelsel\v's.to 
IUntrtunatelv. VIen pro.jict ittmilters tried to dIo so, tl Iebnk was 
tot prt'paiti Ifor nor Sytlpatletic to, the assistatuie byet'dliv illtexp(.1ic~lit.e , si li l lirn' Ies. 

l'xtc'isioitists titoist huec(itIe itlilte fituniliat' wvith ile II)A proct'e
diure and policy and accept the IjICt that hatt0it a]li is a IeIgtl'

FIG. 8. Up to 800 ducks per ha'ctare can be Intensively raised to yield proticiss ret.uiling lon-raltg plauting. Lual applications shiuildh befish harvests of 3,500 kg/ha/yr. as Isseen inthis view of a grow-out ititiated itonthis befiwe thecy :ate neded. At the- sai timne, BI)Apond InCascajal, Cocle. iiitist )_ln'c illtni stusitive to the iiecds of smitall liriners. 
11 
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TECHNOLOGY TRANSFER Training 

Extension 

Al attempt was made to determine the average number of days 
extensionists spent in eachlproject. During the time that participant 
groups were being organized and construction completed, extension 
activities \%ere intense. Thereafter, extensiol assistance was slowly 
reduced as project ,iembers becaie i ore experienced and as new 
projects demanded attention . After the first veat- of operation, ex-
tension etinl t was reduced to thret visits p-r ii-onth, about 12 hours, 
and involved routine pond checks, harvesting, attending group 
meetings, ttaiisporting fed and atiituals, proeessing loat. applica
tions, and giving seminars. 

Ati average ofabout 261 hours was spentiy tisiouists in pruij-
ect toln ni it ties du'ing the fHrst year" Over two-thirds of this timec 
\%'its spent itt gioup ortgatization and construction o'potd and ani ial 
fatilities. The quantity and qlalit y of' extension assistance varied 
greatl.y, dependin oi tile tm bet of' pr *jectseath extt isioni.tit set'-
s'iced and tit' distance and accessibilit v of eaci project fromit I-ad-
quarters. For example, the exttisioist in chargce of Eastern (hlifi-
quli attends otl], :3 poj'cts, Iot'"extesionlisis assist 17 projects in 
I ler-cta, two attend 1 ponds ill Cotle. twit oversee 11 projects in 
Los Santos, and six assist 182 ponds ill \''-agias. Vhile extensioi 
etibrts were imla inly d irected toward the All) fitnanced prjects, tx-
clusive attention was not possible because othe" pod operators 
needed assistance. 'lenid ital capacity of exteisiot workers \was ad-
equtate. Dedicatio atd int'rest were ex'elh'nt. The number of ex-
tensioltists was not a fiajor litiitill tiuCtO' excCpt ill \r'raglaS P'ov-
itCte. 

Tisansportation oif' 'xte'sillists to the fteld was tile principal coti
straint o tileecti'eness of' thei extension prograiit. Nevertheless, tit' 
authors ft.,el that technical aspects Oft h t'esio ettort clii riltg tI' 
2.5-.year pilot )1as' we-e adequate. As demand lr fish projects in-
crTased, tic extensionists' work load Ibecame gr'ater and less time 
couldie spent with eath I)riject. t'ratisportatioi limitations placed 
additional strafiis oit them. Iterest itt rural, integrated aquacilture 
\'as growii g, but thie tcelitical traiisler sup)ort base retinti-! sta-
Hie. Tle tctssity Of adeiatc exteisiont po-grat iin.)t be over 
eimphasized. Woirkiitg with the'10ist et-dy antd iltx)erincCd sCg-
itt of tI ril-al populiation requires tiiic amid patience. Expansion 

of ru-al agroaquatulture iust coinicide with tile growth ofttle cth-
nical sipport services (extension). 

Initially, the All) supported project groups selected members to 
be trained at Divisa. Demand for training increased rapidly and tile 
program was expanded to non-AlI) supported communities. \em
bers of 70 communities participatcd in fish culture training pro
grains. Courses alo were ofl.red to personnel, including extension
ists, from other governnment agencies interested in promoting 
agroaquaculture. The traning component was highly effective and 
should be continued and even strengthened. 

CONSTRAINTS ON SELF-SUFFICIENCY 

There are many factors that af ect the ability of a community to 
attain sellsutticiee. 'Rvo pri"cipal constraints, tranisportation and 
credit, have beet (liscassed. A third constraint, group size, war
ait etii oti. ManV Mro.(ects have too tuany participants to provide 

each an adequate atioutt of fish per harves t. Approxiniately 2 kil
ograms per week, about 10-1 kilograms per vea;r, woldi allo a finn
ilv of fivt to eat fish twit't' a week. Based 'itl the average fish pro
dcution obltinel to date, 2,177 kilograms ptr hcctarc ptr veal; 
ipproxitiattl-18. SiJilar' ttiters ii potici spatre' would ie tecded to 
provide each participant with 10-1 kilograms per year. If' fish pro
(luetion is increased to :3,000 kilog ams per ic'tare per year through 
improved maagemeit, then :350 square meters of ponI area would 
suiffice. Thus, at least :350 square tiletL'ts ogrow-stu t area shouldIbef 
allotted per participant. At this tite, most projects have ttly 100
20t square iteters ofpitd per part icipant. Whert' topograpli' does 
not permit at least :350 square meter's olgrow-oit pod per' partic
ipant, the tlitilut' optt'roet tllibrs should lit .itiited to coifoit)i 
t thtie pt1id at-ca asailabl'. 'lto inami ' ie .r.t fill- the aitotit offish 

harvtsttd cati poiceCt soc ial pressures that caits' the prioject to ttil. 

CONCIUSIONS 

In sit ill ary proJects have b een vel-l-eceived Iy participants. 
Groups hiave orgamized and generallv !bllowed instructions ofthe ex
te'tsioiists. In general, tile participants have leai'ned to m:tanage 
their agroauaculture proijccts. Ilowe-'er, several more years are 
iteded to determine if' ag -oaitailtu-' ptniects cai gienerate 
enough social, economic, and nutritional beefits to become S'lf
sustainiu operations in rural Patia tta. Project groups also need 
more ti:iie' to improv'e their operational elicicy. Finally, more tile 
is teeded to detcmie if these gtroups c-a: operate with minimal 
Goveriment of Panamita logistical suppot . 
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Chapter II
 
Nutritional Monitoring and Eqluation
 

V.G. deCastillo 

The impact of'integ ated rural development programs on the diets 
and nutritional status of low-incottie riril hinilies is of 'great interest . 
to gov'ernmtents and initeriational fltidiig agencies. Chitiges in fil
ilydiet and/or nutrition may result Cront intcreasing litile production 
o'llutritiolal fbods illid/or li)v piower uitheit;iasitig the Jirclhasig 

11unie.', hitter Inav resulit greater Siles;of
tiOll gricolthal Sill'
plus or fio iniproved local emitplovuent opportunities. 

An agroaquaculture l)rograun toICstl on collimiiniollow-itlconle 

(lets ltid
ties inrural areas call improve t diiilv tutrition thlruglh:
''he i1lf'ish
1ra . availilhilit\' tol pll tit'ipitin.g I,inilics call Ile inl- 

creaksud. 

Eniiy income tlrmerl\ useds2. to o11\
fish or other ,allitialprod-


ts ctin liusid to purc'hase grteru quantities of'reiulyrlvlih 


slimied foods and/ir to acquire tew'food1s and ths, increase cil
ories, vitaittins, proteins, and Iiinerlls constillid. 
3.Te gen riatioin
ofaddiiital income derived 1r)in the salt o'g-

ictulttral-aii u~irhnal products (fish, antdpultry, swiie, tiegeta-

iles)mllaylead tothe icqfiuisitiotnlifgrelater uillitities it'oither lnods. 
Tle nitritio aililipact of rulral progrlli s is also evtlilhed int 
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FIG. 1.A typical member household in the mounta' is of impover
ished El Pedregoso, Veraguas. 

OBJECTIVES 

terills ofwhether lht, chaiges (iriiprovemintis) inlthe dilltiestie dhitditritional The etl' ohlit,e o' study was ti evalnate the 
f suiilIt, liih tan tlle''ell' q'(ll, or gl'til(r nitide tI'ili gtVtiC Mid 

nutrient ieedls oifhtuiiilv' n tienlltrs. 
The bliohingse'tiois Suililai;.eitt' litiual lir 'lilttsill P ll 

anild the ohjectiVes, I W't~lid0olog, and results ofa;t study conducted to 
evaluate the niotri iollal the "'FieshiaterFish Cultureinupact of 
Project" illP ...:i. 'The nutritional study \\,as out ill thecaried 
poviicl o.,t'et'agallits, Ccle, I Itlereli, aid ILos Sa itos hv ttiles of' 

tic,~~~~~~~aiiiiieiifhtgt(,uete re . Ii1lnthruplnieho'iC, dil'tt'tiL', hiuttia-Mid hOUSdtmteld
tiilll ith''' i~\'', ~ 19S\\'t'J ;111( ),hltr1198:3.W\'l.i ''~ll~ .. n .:." 


THE NUTRIlIONAL PROBLEM INPANAMA 

'lirty' percent of'the childrie tinder , yeats ol'age iniPalnaa silt-
Itlahlitritioni acce'dilg towightri'l'lli iid age data (rl).Ibe'tw'tit 

studies (4) reveal that, oilitle iVwu,, lie Pilliallillill popuilalill 

consotes 95 pcLnt of tit'ii" diliy\r'cotieiindtiled Caloric a't,'ire-
tnttits. hi the Pli' ines of C:cie atid \i''g;ila:;, the avei'lg calioric 
adet lllacis 91 perceitt Ilthe t ta andiif recttlln'titied ievels. tor lt'rt 
Lous Saitos 10) and percent, 'lyit198 ), hlowever, 2810.8 ri'esp''ti, 

pe'rt'tt ofthie hitoilit's reitch 75 percent ot'caloric adetuac'V.did iot 
This p'te'ita \\'it ( Xch. and 'Wi'lllas. and .11tpel's griater ill -36 
ceitt,respt'ive'tvl'. The stutdy tevealed that tve''ltge ade-potilit 

ij i')'for tilcutliti v 153 ltitc('iitt NUn i 'e wvas of' rtellirted lIvels. 
th, pt'ivitces had all iverg'eC IltWr thai llt )percent, Itit the' allh
cititii uf'prtutins is hit iuii satisficttry. 'T'litis,abloit 9.3 petrent of' 
the fiuuilies did titt reat'c 75 petet o the daily recttietided lev
els of' prot'ii cittisuiniptili. Intil' Cit',prlovitces tof' 'i'agliaus, 
Iletiera, aid Los Snitis, the percenttage itffitluilies that did not coi-
suiie 75 petrcetit of'roetilinetided irotein levels \,its16, 1i,9,attd 
6 percent, respecti\'els, f'igit'e I. 

l)iti ott the l'r'eltc'' ftlbod cotnsutiiptiunt :;hiw that, illgeteril, 
hreakfist iniPillialla is biased oill offee oi ' lioe; Ittt': and Stiill hoii 

addlitiont til Ihtalove-nition d hhoolds, dairy products are ctli
siiit d it its Satitos aind ireaid iii ii r(icle . M!ils i'uiallv part t' 
hitch, illlig with rice aid htllsilt all Phiinliattiatn priviuces eXcept 


'ragilas. Mt i diett'y pat-
dii's iot apip t'is pai't of'the cullililli 
terin at diititr it'i llid priviitces ().ILess thai h1af,Vera'ilas (hiriqui 
of' th stditedtihinilies c'.isiiled ilteat the day heftilrthe stirse'"
 
was ctidicted. It slioul lie, ettipliasized that unlv inthe tegittito of 
SIM B1,Is is fish a, lasic dietary pattet'n. 'l'he luod patternpart itt'the 
f'outd itlPltiiltia re'i1ectsntiituitthtiniS diet, def'tcient illa vegetables 
and i iitsaid itiisote provittes, idiet isui hnicit illpridits of' 
antitial iliriii. 
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ilpilhactthe "FIrTshw\atr Flsh Ciultilr'' oilru'al ilililies.f' prtj ct 
More spcitfcally; the oIoiectives were: 

. lb dtttitie if feshwater fish cutliiepliects i iprove the in

t, (lln, 
ticipiating niitilies alll thefi, ill
take of'calories, prolteiin, vitun l, i and ribfllai iby lht lia

childrei; tie proportion ofciildrti't 
chtdedl it lde ilate and 'veight/teicghtweight/age. htight/ae, 
categories; tridl licoutie ofthe laumuily andtile itiul the striuttrt' iof 

2. buudgets.
Ititweetihlittriltlnt'Vteudgeteltat'\'ionsstht'~l hip0rn;- il0sertlT 'silrt'lTCliunsllT
ld se cthe above, and the size ;!*1lie pioct, p)rodultetil: alitiilted, at1d the 

nint tlt'r t'fparticipatil:g Ittitilies. 
:3.oiiidetiy ind lutaUitif'y the chatitels and dstination oftlhe fish 

prodiitiii.
 
..'litidenti' atid dt'scrilute
the nut'itional atld stcitecotoitc dif

tei''ts hetween patticipatiig anditnoi-partlicipatini tauiilies illili

tegrated aitjilactltlle projucts ;and Ihtwl-eti eXlpiriinentlal aid coni
tIrol
ctllllilliities. 

METHODOLOGY
 

EVALUATION MODEL 

Tile evaluation iilOdel itt'satple contisisted of'thrt't'kitnds if'coti
liitiiities. 

Taditional 

comiti 

qiuactiltuiral ponds luilt nderli' 1976 to
 
'lTin ities selected ilratiiuii tiuiita toital of'77 that had 

traditiotal schtelites fiolil 
1980. All t'coniinlititit's wte Ilocated i liet t'N\'eragilaspriovince 

atid all hiad coluntititnal poiids. 

Pilot 

'lit Ctiiii lliti'S ill theiltit ititegliLted ailiacittil itnilre sclheiite 
(lie first 

'T'hrt'ee ate it i pItiitt eii' \i'.rag lis, thr'ee inIhi'elrt, three ill 
ILos Santiis, aind oiie itt 

tiated itt 198, 1( prijects ilipletllieited) wet'e selected. 

Citcle. 

Control 

'l'ett conhtol cottiituitiities which will not have tisltdo not have oir. 
fplod piogatits itt the iex t ,3'exa's were selected. Tile selected coi
nitiiities had approxinmlilatel tlme sa miltsocio-political and poputlatiioi 



structures as the pilot communities aiicl are located in the same 
provinces, i.e. three are in Veraguas, and so on. 

From each of the three groups, an attempt was illade to survey a 
naximun of 40 randomly selected families, and at least 50 percentof the participant and non-participant po)ul,ttions in the fish pond 

mimities. It was 
the conintinities. Infrmation on doniestic diet, authropoinetry and 
household budgets was gathered ill30 communities, from the pro'-
inces of' Veraguas, Cock, I lerrt'ra, anld Los Santos. Data were col-

project to101 not possible to achieve this goal in all 

leeted using a package of seven q estionnaires. 'T'lle 24-hotitr recall 
method Cod)ined with food weight anid measurement 'itwas utilized 
for the dietetic suirve. Equipment tsed consisted of, measuring 
cops, 500-gral halatces (I Iahisoi brand, with 2-grams sensitivity), 
waxed palpat'r, and alntiiniiii wvrap. For the authrolo tt'tricrvey'stu 

inll
fnt Ioeters ('iufatoi to ,'tros'), Ititt'er stic'ks, and scales wvc uti-]iz'd. 

Thte sit rcVi ig leai Consis te'd of'evcn DI NA AC staffi'm ers. 
All of' them receiv'd surve and nlitasmirtmnlt't training and thr'et 
pilot tests Were ilOrderIc'ti to Stalidardizt anthroponit'tric tita-
stirelIent t'chniques. The study sample 'onsisted of 839 finnilits 
with a total of3,667 lmblt)t'rs. 

Processin g PrcesigPII.(l 
''lit- Latin A iericaini Food Conposition 'lible, abla d.t Compo-

,sicion (IcAlioeitnos Latjiioanwt'ricaeit, was itlizetd to evalhuate tihe 

di't (1)and th standards recomin'n('d Iy the O PS were iist to 

evaluate weight and leight as related 
to age. The data were pro-

cess ed in the Coimputing tnter if' the INCAP locatcd iiu(uate-

tll.al. 


Analysis 
Amialvsis was donc' at thie' finn iv anid C'oll itinitv k ls to 


miit. the magnitt de and statistical signific'ance of' diflerenct's ob-

servetd between participant and noll-partit'ipailt ftitiilii's. and bi-

twee) pilot and 
control coil)innilities. Traditional conliritioiitiets wtill 
lie Coimparetd onlv to pilot anl control COiiiiniiinitit's ii) the l'roViicc 

of \'eragias b'caitist"of soc'ioi'cioiiic, nutritional, alld geographic 

dihll.rtcl.t's amlong lrovinces and blcaus" 
tlu'i't art f ' traditional 

ponids totside \Z'-'agitas .(ardeii data were insuflicient hbetweein 1981 

and 1983 fir analysis and are not includt'd here. Th11
aialysis pil't-
stntetl hi' rt'l)rt'siiltS a haslilnt tor filtiti e'Val ialtioils. 

RESULTS 


ANTHROPOMETRY 


T I prt'sents the nutritional tcontditioniofcildren undt'r 5
a(iS
Of'age, aCCOrdiilg to wi'iglht anid height iiitastirineitl.s. Therer 


art no significant diflei.'re'ces betwen partic'ipant and lion-pariici-palt I'ilieiiis, inol' childrtin ill pilot ald i-hCtwtcn'i t(itrol Coiniilln 

ties. 

Diet 

l)ietarv infbrination at thetfiilv level and fbr most nutritionally'vulnerablfe group)s (mothers and pre-school children) appears in ta-

bles 2 and 3, rtsl)t'ctivt'lNi) 5ign ificaiit ol ist'rvallkdeIift'reinc'es iinave'rage jproteini adeccnat,), 
)Ctweell the gioul)s stud(ied weu'tefolnild. Tht're \v'ere diflc'rtnc'ts in 
caloric adequacyv b t'ei'n pilot and -oitrol co uiniiiitis. "'lidlc 3 
shows signiflcauml dif'ti'et's illIit' perc'!ntage of' finnuiiis witi aI-
enacie's Itelow 75 pet'tnt. In pilot coin it it s, a gre'ater piriiirition of'not -p'articil)ating futnilics have caloric and protein adeqtacy 
levels below 75 percent (-15.0 l)erceit and 20.8 pterct'nt, reslte-
tively) thaii participating lianiilies, 35.1 percent and 13.2 p'r-
cent,respecttivel v Also, a gi eater proportion of pilot con nityilv
families have calorie adequacv levels below 75 percent (-10.7 pie'-
cent) than contro coinimunities (32.( per'c'ent). 

TABLE 1. RESULTS 1;TiE AN'IIIItOI'IMETIIICSU~rVEY-JUL,/Alr;tST 1985, 
PILOT AND CONTROL COIMMUNITIES 

Pilot 
lartiaNoii- Average 

t artiipating 
Numher............... 
 73 91 

S.I). II/A' ...... 17.8 14.3 15.9%% << -2-2 S.1). W/A- 8.2P . 4.4 6.1% < -2 S. ). W/V/I 2.7 1.1 1.8 
....
 

Pilot Control Aserage 
Nunber............... 
 164
2
<--25.,1). \V/A-

137 
% < -2S. ). II/A' . ... 6.1 1(0.9 8.315.9 22.6 18.9
 
% < -2 S. 1. W/It/ 1.8 2.9 2.3
 

- ....'lurce'nt ofchilnren unmtkr 5years ofagewith heighit lelow two tiiies the 
standard deviation fir their agie.-Pe'rcent oflihldreII ider 5 ''arsof age with weight Ilow two times the 
standard deviation I'mr their age. 

I'erceit of child, uiidii5 vecirs oh'age with wright lhlow 1w)) times the 
standard deviation firtheir height. 

2. s ti TIlE /AtTL i i\iI:I s 01." I)iETiri(: SiIviY-Jt'i ts'r 1983,
COMMU\'I.NITIES 

lict Pa-tic.patillt,Non

pariciljating Ang 

Iamilies
 
Nuud v'.............. I.1. 19
 
(,i < 751 caloirk
 

idt'q lacv............. :35.1 -15.1* .10.7 
<,< 75 (, protin 

diiqnacv............. 1:1.2 2(0.8* 
 17.5
A - S.1). caloric 

q . .......... 89.2 _ 27.7 84.1 31.8 8(.8 ± :31.2
 
ateqacy............ 121.0 _ -12..t 115.7 _ .19.7 118.0 -16.6 

X S.1). ironi ah',€nacY 88.2 .. -17.5 77.1 -12.7* 81.. - .15.1 
N . I).tciloladhqwta .'............ 1-1.1 
 ± 16.7 1:3.7 14.8 13.8 - 15.6
X'-S.D. riolavilk 
atwtell
V............ 59.3 ±t33.5 
 59.7 " :39.9 59.5 - 37.2 

.otheri-' 
Nmlidi............. .12 51$
 
'A < 75'(, cihorit
 
ad'ttqtacv............. :35.7 
 .12.9 39.8,;< TOY',(iprteil

adStql
ac\............. 2:3.8 2(.8 
 25.5
 
. ± S.). caloric
 
adh'qiiacv............. 90.2 :33.2 82.4 28.9 85.7 3(1.9
-


.l).
.\ D protti 
oadvwtiicat............ 
 112.8 ± -19.0 103.3 ± -12.0 107.A ±-15.2 

k ).i.liad'qtuacy 5.2 -0.7 16.0 -12.6-. 21.6 18.6
S.1). ix'titol 
adviqticit\............. 16.2 ± 2(6,3 10.4 ± 13.9 12.9 ± 20.2N S.D. rihotlavii 
adtqutac,............ 59.1 . 5 .2 
 .16.8 + 26.- 52.1 :38.7 

"h-l-r

\iiihi.. ........ ..... 5- 75
Die';
< 751Wcaloric
 
ilti llalcy............ . (63.0 50.7* 
 55.8 

' 75, protehin

dtictijcy............. 9.3 26.7"* 19.4
 

\ ± S.1). Calhric
 
N il'iv r dadcltu 7(6( 80.0 30.63
±+ 8.I)~ th............ ± 32.9 
 - 78.3 ± 31.5 
aidviuac ............ 
 121.3 ± 51.8 121.2 - 56.2 121.2 ± 56.2
 

\ S.I). i-i adetquacy (-1.l ± 28.3 6,9.8 (67..
± :39.3 ± :35.A 
X S. I.t iill 
bti a'tlm -15.8 46.7 (36.0t'............. 3 7.2 5:3.5 ± 77.0 6 

. s.SDI~i ri illavi ladeititac............. 78.7 ± 8:3.2 8-1.9 ± 8:3.8 82.3 ± 83.2
 

1'< (1.05 
**P<{.1
 
All groups survye i'd bad Iigher protein intake adeqtliacy valties 

than caloric adeqtmiC *v values, figure 2. Furthlerioor', evel though
ilican protein intake valtes are adequate, 15 to 17 pt'rcenti ofthe fatin
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I1' 3. Rrscuis o'- rim. l)irriric Scilvic.Y-Jti'/AeCUST 1983, PILoT ilies ill both pilot and control connmunities do not reach 75 percent
of recommended protein intake. No diffrren(.es were dete'ted ill 

incan iron, retinol, and riboflavin adequacy values, though they are 
extremely low ill all groups. 

CONSUMPTION OF PROTEINACEOUS FOODS 

Monthly fish coinsunlption is higher in participating fimilies than 

in tile non-participating ftmilies. Meat cons iniption is significantlv 
higher ill control comunnnities even though price of meat is higher 
ill control cmiionnitities thlan in pilot coinl nities, tal)le 4. Ennilies

ei oc n tm ir iht a h s l o to 
in pilot coninnities tend to con S o re fish than those in control 
eoimonilies, hough this diftence is nut significant (P > 0.079). 

Acceptabilit. of fish was 100 percent amnong participating f:,ii
lies, \\hile 96.9 percent of'the non-participating finnilies liked fish. 
At the community level, 98 percent of the faminilies ill pilot coini no

iities and 92 percent ill control coiiiOmlunities accepted fish. Most 
finilles pre'tbrrcd eating fresh fiyl fried and preserving fish i'v salt
ing ai dry ing. Sixty days prior to tiw survey 89.8 percent of tile 

participating finilies and 68.9 percent of the non-participating lain
ilics ate fish. Al ut 78 percent of pilot conmni.v fionlies and 57 
percent (,fcontrol col)iiuiiitv finiilies \ei'e able to obtaii fih solii

tiie during a 60-day period befIre Sadi)pling. 
Almost all participatin', fimilies got their fish hro'li the ponds. The 

inosti reiarkable tict is hat a fitirly Iiigl percentage of)f on-paltici
pants also obtained pond-raised fis. Most of tile latter got their fish 
as g12. neiglhbors or (co n i iii tv stoies,s gifts or purchased their fish fri 

tables 5 and 6. 

SOCIOECONOMIC ASPECTS 

The onlV sigiificanlt diffren_'s betwsee pirticipatii g autd .in 
participating finlili k's were educational level and faiiilv size. Iiads 
Of participating tmilies (i.e. lionseholds) 11adchsignificantly mIlore 
yCars of study and !arger fnilies than ieads of non -participating
fujii lies. Nlore pilot coiin no ity iil iies ire involved ill colile
nlielitar\v thud programs than tio*se inl control communities. Control 

co uniiioiities, on the other 1a1i'l, enjoV better CvironuenCital, sani
tary, and housing conditions. Further difi'rences iii socioeconoiliic 
indicators ar'e giveini iii tables 7 and 8. 

No differences ill total yearly per capita spending between partic
ipating and non-lparticipatiniig -ioniflies or pilot and coiitil corlinlnu
nitics were found. Food expenses were 55 to 60 percent of total ill

cole for all ftmilies. ''here were no diftlirences betveen pilot and 

' .I .i:-1. I"HEu-I- CY F (o NS .ci I(N oi- ;' OI)SI , JuiO i ' PiROitrIN /A lu(;UST 
I9:3, P

1
!ioT ANi) CO(NiiRIi (;OMMIMUNITII.i; 

Non
oI"ul 'articilpating piarticil.ating Averageiteii 

ii...................128 1(61
 
Dairy Il)tlucts ........ 21.2 ± 16.3 19.A - 15.-I 20.2 ± 15.8
 
litarts ................ 15.:3 9.1 1:3.2 8. 1.1. 1 ± 8.8
 
Eggs ................ 11.0 ± 8.7 9.8 - 8.A 10.3 ± 8.5
 
MIeats (red) ........... 7.1 ± 6.8 7.5 - 7.1 7.A ± 6.9
 
Pulih .. ±.6. -1.7 5.9 5.7
5.............. - 5.8 ± 5.3
 
Fish and seaftod ....... -1.6 ± 5.0 3.3 ± . 1* 3.8 ± -1.6
 

Foodtl Pilot Control Average 

N hee. 289............. 265
 
Dairy pilucts ........ 2.2 ± 15.8 22.6 t 16.8 21.3 ± 16.3
 
I aills ................ 1-t.1 - 8.8 1-1.2 ± .0 1-.1 -. 8.9
 

g................. 10.3 -t 8.5 11.3 ± 8.. 10.8 - 8.5
 
Meats (red) ........... 7.- ± 6.9 9.9 ± 8.5** 8.6 . 7.8
 
I'oltry ............... 5.8 ± 5.3 5.6 ± -t.-A 5.7 k 4.9
 
Fish and seafitod ....... 3.8 ± .1.16 3.2 ± .1.3 3.5 ± 4.4
 

'Numbher of times per iionth tlil ies conli med the above nieiitioned 
ioohd.
 

*P < 0.05
 
**I' < 0.005
 

.ND CoNiln',l.Co\mItsIm.s 

Diet Pilot 

Numeir............... 263 

r 75(4 caloiic 
ad( P1 ......... 40.7 

adequacy ........... 17.5 

X t S.I). caloric 
ithcqWaCy............ 86.8 ± 30.2X\--S.1D. proteinlilpltCl)111lte 

.L(d'quacy............ 

± 8.1). iron adctquacv 

.\ cS.l.ti: 
adquac. ............X ± S.1. ribll~a'il 

MI(1,3C) ............. 


Nomlbcrs .............
'/ < 7-V1cali'i8 

ad'qlac -............ 

(;-'3/tlih'in 

adeqIaiicy............. 
. S.). caloric 

mdc'(lcv............. 

. ± 8.D. pI.il-in 
ad v ............-t-a-

S.I.... 

hit(,'lt( •. .. .. 
x a8.1). riholla\in 
adeu(acy ............. 

Numl rt.............. 

'; < 7Y'r caloiic 
aqiacy................. 

a 5 ry............ 


\ -- S.I). tAui. 
,1da111Acy.............

.\ '- S.D. JWOttiin 
ade -vacy............ 

X 8.1). iron atcqiiacv 
X 8.1D. ittil 

ac y.............. 
X 8.I.. rihollavin 

ii lcq acy ........... 
*11 < 0.0:3 

'< ().01 

118.0 + -16.7 
81.9 ± .15.1 

1:3.8 15.6 

59.5 :37.2 

.08 

:39.8 

25.5 

.5.7 - :3.9 

107.-I -15.2 

.. . " 220.2 

52.1 ± :38.7 

129 


.)..9 

78.3 ± :31.5 

121.2 - 5-1.2 
67.-I :35.A) 

1(4.6 - 66.13 

82.3 ± 83.3 

Control 
Families 

2-12 

32.6** 

15.3 

902.7 3-1.:3* 

12-t.2 - -17.7 
83.9 - .1-1.3 

7l 
17.0 ±17.4 

6-1.0 :37.2 

,\lothlirs 
761 

-18.7 

28.9 

79.1 10.0 

10:3.9 " -12.5 

3 1.-13.3 18I .8 

5:3.10 -37.9 
Chihdrelh 

1011
 

5.-I 
21.8 

76.8 ± :32.(6 

120.3 --.5:3.2 
62. 0 3:3.10 

-10.7 0 . 

8-1.7± 81.8 

Average 

36.8 

16. -t 

89.6 - 32.3 

121.0- 47.2
" 8, .7 

15A16.6 

61.7 ± 3;.2 

-1:3.7 

27.10 

82.8 :30.6 

1115.8 " -1:3.9 
- 4 18.8 

1:3.1 1")6_-- 1.0.6 

52.5 :37.6 

.S756.5 
2).o. 

77.6 ± :31.9 

120.8 ± 5:3.6 
65.1 3 4.-1 

I-I.0 ± 5.9 1 

83..) ± 82.5 

FIG. 2. About 70 men, women, and children are obtaining additional 
protein from their communally managed pig-fish project in Mata 
Palo, Veraguas. Happy participants display their harvest of tilapia 
and carp. 
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T.%B.i- 5. KIN DS OF ]-1lFsCo-, SU XIEI) .A)A 1 SOUiES'. jit Ni.AI (:tTsi 198:3. PIA(yT Cl mmi'Nrii Ivs 

K.dt ofiz Soil s of fi Non-part icipatio, Sources of fishiKind of5sh N =:117 -1 4 - (" = IL 1 2 3 4 5 6
No. 'i- No. % No. % No. i.NN,. No.o . No. % No. % No. rl, No. % No. %
 
"tilapia.................... 96 
 'x2 1 96 82.1 
 -17 -10.2 11 9.A 19 16.2 S 6.,8Carp ..................... 87 75.0 9 7.7
87 75.01 3-1 "9.1 9 7.7 17 14.5 5 -1.3S n aper................. 20 17.1 3 2.6
!0 8.5 2 1.7 -S 6.8 29 
 2-I. S .CorviLLt ................... :3 2.6 17 1-4.5 8 5.8
17 1-1.5 12 10.3 1 .9 
 -1 3.4 2 17.ISpaml-I mackerel ........... 15 12.8 6 5.1
9 7.7 1 .9 5 -1.3 8 15.4 
 1 .9 10 8.5 7 5.0
Cojinta .............. .... 
 9 7.7 5 4.:i - :3.1 5 4,HL I5tlr............... -.3
. 4.3 2 1.7 2 1.7 1 .9 S 7.( I 1.9 1
YCllow til .................. .. 2.6 2 1.7 .9 6 5.2 1 .9
1 .9 5 -1.3 
 3 2.6M ullet .................... 7 6.0 2 1.7 4 3.4 1 .9 

2 1.7

21 
 2 1
Snoo(1k ......... .......... 3 2.( :3 2.6 
 1.7 1 .9 1 .9
 

2

' Number and ,, o)flarticipatingLor non-participating inilie, that repolrte l obtention ofeach kind offish in til 6(0 days prior to the stii-Ve\.1: ()wn crop: 2: Gift: 3: Pltrchased from iieIlbor: 4: Abulant truck: 5: Colmmunitv store: 6: Stort in antlIth r plac. 

TArBIiE 6. Ki I)s OF FIsHi Co)NStLuxaiANl) Souiicus. J1'!A ' i !' LOAA 1)NC( (\-11T . Ci. Iox\I'NITI:,S 

Pilot Sources ot'fish' Control Soulrces off1sh3Kind offish N 117 1 2 3 
 4 - _ _ N=117 "_1 3 4 5 6
No.' ' NN. % No. % No.. % No. % No. No. 1; N.' %- No. % No. ci No. % No. % No. % 
Tilapia ........... 143 
 61.1 107 45.7 19 8.1 S :3.4 9 :3.8

Carp ............ 121 51.9 96 41.2 17 
 7.3 5 2.1 :3 1.3Snapper ......... 49 20.9 
 1 .4 3 1.:3 27 11.5 2 .9 16 6.8 
 5-1 :35.3 1
Corvina .......... 37 15.8 0.7 44 28.8 9 5.9
26 11.1 1 .4 10 4.:3 -13 )S.3
Spanish mackerel :3:3 14.1 35 23.0 8 5.31 .4 19 8.1 1 .4 12 5.1 49 :32.2
Cojinua .......... 14 6.0 :35 23.0 1 .7 13 8.6
10 4.3 4 1.7 15 9.8 :3 2.0 8
RevtoItura ........ 13 5.6 3 1.3 5.2 1 .7 3 2.0
8 3.4 2 .9 9 
 5.9 2 1.3Ytellowtail ........ 8 4.4 7 4.6
5 2.1 :3 1.3 1-1 9.2Mullet ........... 9 3.8 2 .9 8 5.3 1 .7 5 3.3
6 2.6 1 .4 
 7 -1.6 6 3.9 1 .7
Snook ........... 5 2.1 
 4 1.7 1 .4 
 1 .7 1 0.7
 

'- Number and % ofparticipating or tion-participating families that reported lbtelt ion ofeach kind offish in the 60 days prior to tht survey.
'1: Own crop: 2: Gift: 3: Purchased from neighlbor 4: Ambulant truck; 5: Cooimunity store 6: Store in another place.
 



'rm .7.Sn(ioIEcoNoiiC CII.n-.ris'ISrics, jUix/AtGtST 1983, PILOT 
Co~ixi\TN[I'lS 

Socio eonlomic P~articipating Non-lparticipating 

Characteristics N 128 N = 161 

Agev itl' Fuiilv/houstlold 
head ...... .......... .17.6 - 12.3 .19.2 ± 14.1 

Yais of't'dHtjill of head ..... 3.3 :3.3 2A 2.2** 
Years of living il ht' 
colllolltl\................. ... 7.3 ± 16.7 37.2 - 19.6 

FililllVcmlpositioll .......... 5.2 ± 2.6i .1.(6 2.{i*
 
1Ihtihl'tCSlI( .......... -1.2 2.4
I a itL 5. 6 ± 20.6i --

Total incole per yeai 
per capita (lalboas) ........ .370.6 ± 7.11.0 266. I - 531) 

I lilditilr'eS ileiytNar
 

ier capita (Ilalhoas)......... -113.2 -t23.(i 

Totil 


-102.( ± 665.6 
NIi i t'ro ,(ll'00lllS i)(T 
capita ................... .0.5 ± 0A.. 0.5 01.t 

Pcl't'ft'iito iiles involv'td ill 
tI'1llt'Il t'lltiiV ollishi-
In nieprlltmrans ............. 52.3 -13.5 

I)rillkilul water olsoliption . 5-1.7 (.1 
(pllellatetsewagt' tisliosail. 


perell nI................... 7(6.6 7.1.5
 
Illahquaihl l nt ..... 19.5 16.1T
rl l's, i1rl 

IlalllUat' walls. percent ..... 26.4 23.9 

< 0.05(* 


Tsiil.t,; il N. o(M:(I JiI/AI'(;tIT 193, I.TS0llli)lN (3I.sUM\:Tl. 

socj'icolllllli' Piiit (onltrl 

tharactiristics N = 12S N = 1(1 

ALI\ol t ll i lhlll 
Iad .............. ...... .IS.5 ± 13.A -18.2 1.1.7 

)l'it III uiatilln oIflad ..... 2.8 ± 2.8 2.8 2.(i 
Y'ilS 1i% ill lllit 18.3 19.2int11ti t.Illliii :37.2 ± 3S.8 


;latlliS L iI IISitiIll ..... ........ -.8 ± 2.6 .1.5 2.3
 
Iht.tat f., t.prlita .1.8 22.7 3.2 ± 8.))
............ 
l'tal illtl111 fiI "(D 


ill t'pittil I .as) 78S.1 :390l.5 ± (GS2. I
lal ........... :312.( 
l'ltal ,'IlifliluIv I JUT ,iu" 
l1r calil t l malff0Is) .119.10 ± 56:3.6 :376.6.......... 127.8 

Numl)rl'. . 0.5"hese Idro,.5s ..p(r

c'apita ..................... 0.5 ± A )5 0A-


lr'clit of'ffllli,,s 1 olvtId ill
colnll. nll~rish-

Illelt p(Illills. ................. .17.- 32.8*** 
.Drinlkingus i ter conslllptin 6 2 
Adv~lflati' swage tdisposIal. 

ilpeir ltl ....... .................. 75.- 8(i.-I*** 

Iliidat, lrofs, ,it 17.9 9.8*
lpci'f5 ....... 

IhuilIAIu1htwalls, i(,rlit ..... 25.0) 1,5.0** 
•11< 01.I,5

I (<.I 

* < . 0011115 

citiroltlmiiitiiies or particilpafingand ntiui-partit'ipating families. 

I liw'evt' w di flerl'i ic't's (iill oc-ti1r: (1) parit itiiing fhuilit'sto 


spent a signiif'ieaiicntly larger suin iili cItctricitv, iinedical tc'nt ion, 
soilp, tiansllrflafiiii, a1d paLrtic's luau the iion-participating flii-
lies: Miid (2) fitnihit's in tonitrol tiniiuiiiti's spent a significantly 
large'r suilon el't'iciiy andiit'tical attteition than fitnilit sillpilot 
colimiiiiit's, table':7 and 8. 

FOOD PRICES 

No diflrt'enct's ibe twt't'n pai'fticipating and non-participating fitni-
ilits were fiund1( illtie prict's paid flr i'e ltli staple tlods. Appar-
enly), ot i i'ot ni ii irflid at tle samie stores. People in contli'ol 

Coinmiiinitits pa' itore fir f'isli iniat and iilk and less fir i'ice tlhn 
people in pilot Ctoliintiiinit i's. 'lit'hl difl'_relccs, iowevei; are small 
(less than 3 perct'nt). The statistically significant tlillcrence limid 
was die htlow var-iat ion rather than a g eat diilereic'l ill actial cost. 

Participating fiamilies pay significantly less than non-participating
falmilies fbr fish, and the expenditure for fish per fin ily is also 

sinalle;. Consistent with this, tile price of fish and the doitestit'ex
ienditire for them in pilot collinmiities are sign ificantly lower thatn 

ill control communiti's, lable9. 

L,:9. AviE.A(E COST If.tI, .\s) iEIIKii,(i;iI.\m 11 listi AN) 
11pI.NI)I111 Poli \\IY.J1'I.\i 19S3,]:.V (;Is-r 

PII.t)T AND ( T I.(()MMCNITIISLNII 


Non-
Particil titg Pilot (: mtlol
 

participatin 30
N 1 = 103 NN 

0.8.1 ± I..t] ± 
Per kg oflish ....0.33 0.46 (.61*:':' 0.57 0.62 li.1-I*** 

Exp'ln .d111ilt' 1.98 ± 
per iii,' ......0.88 1.28 1.23 ± 1. 10* 1.03 ± 1.21 1.17** 

*P< 1.05
 
***I < 0.005
 

I 
TRADITIONAL COMMUNITIES
 

it'edireiices fiiliidletwten pilot and traditioiial coiimniniities 

illVeragilts were siiiiilar to fhiise f(nlii(i ttw'en pilot anid cntlirol 
Incolininities inthe globial study. Thetilx' ely''tetd diflt'renct's oc

et'rre(l ill tile freqtiei ivo' Coll i.('., tradioselected (ood 'oiisliitioi, 
tionlal colliollities colisilill('iiMore re(d ilnilts adlil fish than coll tol 

ald pilot olnlllnitiits. ! Jliwt'vt, it w\as nIt'(d tht tiilv 5 iercelt of' 

fiiilies f'romiit-atlitiOllial colillilities get fish Iroloiit ilds. liladli

lioll, soci(tOctlilnic Cillparisnils between collntrol and traditional 

c'inolltilities ill\eragi ias (eonl str'aiitae(l that ti'aditioial colilllln i

ties enoj) leter sanitatiii and a greater ilnVOlvelnilt in copllle
ineiltarl fiiod programiis. 

S
DISCUSSION 

HiNol i f 'iicns had ill fi litritiOl il oditilhn,ct'WlCetI ~c nlta
sierd 1itirtlp(linit-icill'.. ofchil(eli cii tinder .5y'e's l 'ai ,table1(0. 

res iltswtre expected since inutritioial problens are afcctetd 

by (liverse Fictl's siit]i as ('iViil ('lmititl and saiiifarv tlditiiis,
nutritlioni anld hecalth hablits, anilnloi'lidit\v. ]Heseal'tliillde l(lli

tililed conditiolls also shows that it tak's fiiit' fi".iilhthiopogong 

Inel'v (as a lill ititllal indicator) to bt afl'ect'd hv ilterveltilin. 

NOti t'lic' piojccts illthis stud\,hladIbll ill plerati long enillillh 
ft alect alithlopit'tr': loit'i\el; thler' was aii applec'ialt' amount 
of' ptild groI mI)elhit'l'ship clialgit dliring flit' touIse ol'the study; 
i.e., S0litV W,'igillill droppe'd ouit, iili-iilibi).-l'S l'.iieiii(4ili1)(rs

iii'liiiii rs,e'tc., tabeI 1. 

Nevt'hrliet'ss, it is iilft'resfiiig t oiii0t' that tile i)ilf f)rtIjt'ct is 

it'aclilg flt' nietlit'st c'iniinluiiies.As shown ill tablt' 12, itheiiakt 
tif'calories and potiin in pilt cmiuiiiunii's is below thaI i'epoirted 
for the wlitht'clliitry,and lc'ss tiaii ii tit clnrl Clltliilniiiics. 

Wf\iil ltt' lilllit atlysis is dtt at fit l''eIt If-'hl ' re ildfr 5-ve'ill'sd l 

ofagt', ih' situafion is 'vt'i wrise. 
I)It't is f 'ft'r iil pai'fl.cipatiig thaliii iiioll-participatilig f lies. 

It iay e Ifhat parficipatilig litunilits i'tt t'er ftif' lf')ort' tht pro.
ect iegil, oi' that projcct ic'n'fits ar'e minifi'stiiig theiiiselves. Al
though tIletlic'atlt ltvl offiily heads andIu tlli)olistiloiitional fiii 
diffe,;nolother sigiicantl soc:ioct'lllict difil-ecet s wer'ie dethected 

flt't\vl' fparticipafling aiid iluIi-parficiiatiig fliuilies. Aai)rt'iyff, 
thtre were no sigiifit'anf soiet'llioiec iiit' dill'l't'it't's olhr ffiai tlit' 
twl iliflno ht'tw'ii' plltairticipatiingand il i-pa r tici patingiikiiIilit's ie
lre t ile''gilling of' tle projt't't. \e tialnill vet :isser tIhaf the itf
ft'ic'c' il dhiet Itt'w'ei parltict)iiin g and nonl-partic'i patii tiuiiilics 

was ill effet of flie ap lactltie pijt'ct, ilitthel ab senc'e of' d ifeu'

t'iices iniiinost tffth' so'iloe'onomit' variaIbles spporlts tlhis possilbil

ity. 
nl iii piflit ctiiniiiitieshad a caloiric iniake iiitr'rion' to fhatliflies 
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of f milies in control comnmnities. Because of the parallel iink he- The monthly frequency of fish consumption is significantly higher 
tween calories and protein, it was expected that proto, -t::L in participating families than in non-participating ones. Moreover,a 
would also be infierior. I love'er, there was no diflo, ence illprotein fairly high percentage of the families fi'oi pilot communities get 
consumption between pilot and control colinlnit ics, perhaps dew- their fish from the ponds. This suggests that the pilot program ben
onstrating an effict of the freshwater fish cuilture project. An addi- efits all the families in the comnnities illwhich they have heen 
tional positive impact of tileprogram may occur as pond-linked gar- constructed and not only those labeled as participating. 
dens contribute to participating fInnaily diets. Participating families are spending linore than others filr goods 

TABLEI. 10. NT~I itrI'I'I) OF C()N'IIM)I COMM ,SI:C:()N 1 19S:3. (,IIAA IIISTICS IIIOT AND I,'NI'I'II:S, I) St.ImVI :N,Jv I.I/AutcI'S 

Malnutrition illchildren under 5 X Adthquacv/tvl)v ol'ivt
 
CoioiolooiticsNo. of' Pecient ol'children un(idr 2 lamilies .Mothrls Childrh'ii
 

fOoiiilies No. lit's S.1).
 
I(light/ W'ight/ \\eitb/ Calories Protein Calories Protejin (Calories IPlotill
 

age height age
 

Los Satlos Prorl-Ce
 
Las rrancas ()), ................... 2. 12 . 10-.1 1,13.2 99.7 127.9 91.2 1(67. 6
 
Bio IIondo (C) .................... 9 - 108.7 82.7 7.1. 6
25 - - 150.0 126.3 150.2 
l~a MitI. (P)....................... 33 28 1-1.8 - - 87.5 126.5 90.( 119.0 91.6 1:35.6
 
I:1.Mlooz(c)..................... -11 9 - 12.5 - 87.2 121.9 90.4 12:3.6 83.6 1-10.8
 

P)
IBaalla ................... ..... 28 9.1 - 8(.1 76.2
a 1 - 102.(6 1-18.6 127.3 129.A
 
\all4. H oi (C)..................... 2-1 5 - - 20.0 108.2 1-15.5 12(0.5 1-17.5 7(6.8 1-1-1.(1
 
Iii'rcra IroriO(( 
L(s Iltos P) ..................... :37 17 11.8 - 5.9 91.3 10S.2 9S.) 1108.7 7:3.5 121.8
 
P',drnal (C) ...................... :39 13 - - - 92.5 12(A..) 7.1.8 115.1 59.A 99.7
 
(;ayalito ') ..................... 36 2-1 8.3 - 4.2 85.8 110. 89.16 108.1 75.7 115.3
 
I.as (;uahas (C).................... '3. 25 29.1 - 12.5 87.2 116.5 71.5 95.6 79.9 1:32.-

IaArena (P) ...................... :32 18 31.3 - 31.3 89.8 112.9 S:3.7 97.1 79.7 110.
(:alaa(ito (C)..................... 26 1.1 1-1.3 1,1.3 1.1.3 97.0 128.0 
 7.1.2 91.A 86.3 131.-t 
Co'h'IProrie
 
(:hi icali')...................... 21 21 9.5 - - 70.1 10:3.S (6.5 8S.-I 69.8 10:3.8
 
Salado (C)........................ 1-1 15 25.0 - 8.3 17.2 101.5 -t-1.6 .19.2 58.8 86.8
 
VI l'h((gilas ProI'hhh0(1
 
La Montana (1).................. 32 17 25.0 12.5 1.3 61 .6 90.0 82.5 111.0 71.7 115.8
 
Ilano (;ranel(C).................. 22 27 57.7 - 2:3.1 8-1.3 110.0 82.S 10:3.7 62.1 92.(i

Esl \ )(I') ..................... 26 18 :33.3 - 5.6 85.8 1W.7 81.2 95.0 75.A 109.0
'acih 


la Art-l.i...................... 20 5.6 92.1 ll1.-t 78..) 8910 87. 120.2
(C) 19 10.5 5.6 

Mata Plalo (I)..................... 17 :2 - 100.10 100.0 91.0 122.1 19.0 61..1 6(.1 106.0
 
iPt'r('mn (C)....................... 21 7 28.6 - 1-1.3 9..5 116.(6 90.3 125.A i) (.8 151.S
 
TOTAI ........................... 555 :312 18.9 2.3 8.3 89.1 120.9 82.8 105.8 
 ;7.6 1211.8 

'(') = pile; (C) ontrol. 

TAILE1 I. SOCIOEC(N(O\II(1 CII.\it Cri'isIcs o1r PI)I. T AN1) ( VIIO1. (O MMNIr1FS, S I:(:ON1) S t'1FY, j I../AI;ST.i 198:3 

FaIli\'data Fnlih-}lad 'roiects 
CoIncoeitiI esII-ui ii per Family e Yars of Montlhs fish lJb./Io./ Pa'liripating

Vtear(lalboas) ( oilipositihl g thuct~lionh har'cshed finily tiies 

Los Santos Pr'iln' 
las 'lraiteas (P)) ................ 10.7 1287 :3.9 50.1 .1.4 -1 9 15
 
((ioIlondo (C) ................. . 18.9 1,665 :3.8 5:3,(i :3.8
 
La Mid (') .................... 3-1.2 1,221 -1.9 .49.0 :3.2 1I 6 29
 
E .MuNloz (C).................. 5.1 1.1(65 .t.3 50.3 2.5
 
lia\no (') ..................... . 1,777 1 :3.8 6
20. -1. .16.1 10 20
 
\al ilRico (C .................. 3:3.1 2.326 :3.9 -18.1 -1.3
 
lHerrera Pror-ince( 

Los Iligos (W).................. I.j 1,0811 .AI .18.2 2.1 11 12 19
 
Ic(hral (C)................... ..8 968 :3.6 .17.7 2.5
 

(;ua.a ito(1).................. 8.3 617 -1.9 -18.5 1.9 4 12 21
 
Las (;ualas (C) ................. 7.5 711 .1.9 -18. 1..I
 
La Artna ( ) 

................... 10.16 1,03-1 5.1 1(i.6 2.9 6 9 19
 
Calabacih) (C) .................. 10.6 1,366 -1.3 15.3
 

(Chlonild(1P)................... 5.3 1,056 (6.A .19.2 .4 5-I 16
 
Salado (0 ..................... 7.2 1,07-1 5.6 -19.3 3.3
 

La Montana (P).............. ... . 365 5.5 51.9 1.8 9 10 21
 
Llano (G ande (C) ............... 116.9 525 f.10 13.3 2.7
 
Espavacito (P).................. -1.5 783 5.5 .42.9 2.5 5 4 32
 
La Arena (C) ................... 3.6 1,202 4.9 3.2
15.7 

M ala Ialo (11).................. 21.6 201 3.8 5-4.4 2.1 6 10 I0
 
PereqUe (C) .................... 15.0 1,019 4.8 ..8 :3.0
 
TOTALS ...................... 12.8 1,313 .1.7 .18.1, 2.8
 

'(p1)= pilot: (C) = control. 
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T..iu.r 12. A\'riI:M., AD.EQUAcY LEvE.s ANn PEit.CENT FAMI.IE.s li,-.o-w 75 comnmnities where it functions, not only those of participating fain-
PI.*It:FNTl AI)I.QUACY IN CAI.OlI IES AND PtOTEINS 

Calories Protein 

Percent Percent 


Families 
 x tiilics . rinlilies 
adequacy eow75 aeqac percent 

adtluay ;adequicey 


Pilarfluipatin ........ 89.7 :35.1 121 .t0 13.2 

Non-participathi.g... 8-. .t5.0 115.7 20.8 

Pilot .............. 86.8 .10.7 118.0 17.5

Control ........... 92.7 32.6 12-4.2 15.3 

National 
(1980), 	 ........... 95.01 28.0 153.01 9.3"
 

ltstilts from the Natioml Nutritional Survey conducted il uly 1980 (4). 

and services (e.g.. soap and medical attention) which do not Ieliotg
in tile category Of Ihighest prioritv needs. This suggests that they 
have a inore flexihle budget than non-participating ftmilies. Further 
research is necessary to find out if'this is a conse uience of' the in
tegrated aquaculttre project. 

The impact o,1traditional ponds in the Province of \eraguas is dif
ficut It evaluwlte, especially because of' tlte high percentage of' f'am-
ilik's that have beeit fi red with eomplemientary lod prograins.
IlowI'vet; a low percentage of*fbinilits obtaiI fishI fi'rint polids. This 
suggests that the fi'w difl'reices ftind httwee omunity types 
it av bt dit' to causes other t 1: thie integrated fish pond prograins.
'T'his Itay reflect t'e Itw fish yields per tb fithf within traditional 
Coll!i111 ities. Thus, it may be isefti to upgradte tradilional polds, 
i.e.. add animal-gardeln colpoltents t them trait participants at 
l)ivisa, etc.. (see Chapter I) to improve fish production. 

CONCLUSIONS 

I. Tilt freshwater fish cultu'e program has 'd Ito increased fish 
consumpttion. People it Communities with pilht projects eat more 
fish and spel less itlltoey fi' this food itei thai people in coill-
Ittilities where there ar'e notponds. Thus, this prograll reduces tle 
cost ,fiiiiiiial prteil and increases its availability for' tile rural potl'. 
ThIl, is quite important given the inadequate (iietary and income 
levels ofIttans'ii ral inhabitants tf Central Panama. 

2. 'Te prograi positively afkcis lle diets of all families living in 

ilies. 
3. The prograin has benefited some of'the neediest communities 

in which calorie and protein intakes were below the national aver
age. 

4. In addition to aflbting caloric and protein intake, the program 
ay have a positive efket on family budgets. Further evaluations 

are necessary to confirm this. 
5. Fish is well aecepted and in great demand in the difkrent com0

otilnities. 
6. The impact of' the program on tile growth of' children uinder 5 

years of age could not be determined within the time frame of*the 
stud'. The ponds will have to Ie in operation at least several more .years 	 beftbre impact on growth can be measured. 

7. The methodology developed fbr this evaltation permitted an 
adequate collection, tabulation, and analysis of data. These data 
represent a base-line fbr futtire evalhations. This study also helped
develop a simplified low-cost methodology for condueting fittre 
evaluations. 
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Chapter III 
Socioeconomic Considerations 

N.B. Schwartz 

ifiGoals of the socioecol 10111it' stiitiv werelt'o idnti cllCIoI 11tatios, 
ciotac~ls~e hotosvcio li ptudy wre 1 enti t community ,:o-

'iocllonlic' tilctors whih p~romlote ,o" retar'd prqeo t suc'ess ald 
pro jt'ct grllip tetill it'ai jprlficiene, dt ideli t V tilte distinlguishI-

ipog siblt ft'dlles lf lpeh'raIl who jilil pr.ject groips (ts(;s), aneddoigIlIoSitiontlt 

i)(lss iihe to tiitclser thiitir ratl'a liw oir .. 
Data were c(ll'c'td thuolg two hllsehli andteolllllllllliitV sur-

I's fioml Natioilitl ..\ua c Directorate (INAAC) ari\ies, 
:and by ethnlgraphic techliqlcs. Tlo better onderstand projectn 

Qh'ad ithml)IIa ndSeverI.aIl w ithIo tt poud(S (Colt rol)aiIs OWere e'x.i t' Cd, 
althll~lg Spat'e prolhibits dlist-uSSimll O1" 

(pil t) Coil] 1nun it i s, se vetra l t'(on nili ('is w ith n ol-nlld uhu" p o~nds 

the t\VO) Litter tVItCS Of't'OII-

Inuit\ (-).units, 

PROEC BCKNDTheROPROJECT BACKGROUND 

P ianalla and other de\ eloing naions are in trestd inl fi'esh\\atr 

fish faiuliig as a CllIlp'clll'lt tIo agriculte to imnproe' It'itioll ald 

,'=iSt' ine l 1111l'.Sidt'. lllilltilt' 5 ]1C'.. t to this t2t'(C'll ill )alliolit 

S]itilad h i t(I '.v,l ist( lic and nutritiona Conditio f s norn poo 
illriorshlave bee deeriorating er the last telo wIlodeclades. And,central g mernlnent is aISls(.u i bh V10, ifl i d 1peru1,3 lnt su~bsidies f i" 

thoillralool .tand SnSc Ir1must rely oi)l l ot' local seltllpt tll-prove L-01litiOTIS illthtC(t.~lr.\sid, althougzh initial Capital invest-
nietntf o rlp r o pj e t I S uWsl]\ I I Is t b e' (1 0 11 tt d b . gO)\r z u m 'lnt O f i n t erl-

nlatiollil aireliies. Selt'hl) w\ithonl 11cnllinei acctess to Soceial. 

pt liiit'al, a d ecolinilic p(owr it a sto l -g pineas lire,but Pais--lany 

iilys a; Ill olhpit alu(nati es litlittis ime. 
Central IPanama has seral .laes fr tile type 'l)rjct d,-PROJECTEVALUA

scrilbd ill ( ,:ljatt'r I C'liclficia I'\illlatiol). ,.\u.)ngthese ill- theSi c lotP ae 	 ern gtoh d et et c nclas csoft'OtonlrVillll S "ii']tl ic'ds" Jir additional Sourc~es , iio d and their Sl(',nls (saelann oh n l h eh ia se's(t 
lo ghntl d on unm f~ iVtrili LCllISI N0-O V- )k' l uhuope~rations, vxttensionists inust Ile given credit for their site 

ticipiltioll i'll 11PG;iscompatible with peak demands for oil- and off Selections and (raining programs. MloslP;s tCanmneet thteir ope'at
t11u la bor, ill 1paIlt b e-c use d c hild re i' cln a rry (f ti I Iall V proddic '. extr alfood fo r fih inise ] \es , a n d ea ro So me ad d i'11 a V,'/llic l a nl u ' i lg costs ,

n.)uh- tsk. Iroj(,l it) ten 'a tiolia] incoein(. (kil the'ir annual inco'lmes, most (.ounlztr'.' ien re',)rkr(uti 'sart ]~m )] ¢(us 
P.,,anlauian ~ ~ an~ ~ ~ ~ hCtiChra~ a vn Anetral $25-5 0 per year its significatf..horeover, by~ 	 ~ h'smL\)a~~rvcl ~~girIitios ~ 

destu'ibe both, au1important po)int 1,0r tvcdllll]. .vtranisli.lr 1). "lher:'r".u]vs~~ltti fs b et hc i we sepus\e 
al1so alre' inany undervlilll~y d .v ling, nutin ill the' colunh'\sidt' who) 
finld (Ih('p~rojet appe'aling'. By ()fleiin tiltIl a way to)t'olitil:1tt, to 

lhel~uil~prjt''tlael:theeem toll~~stther s~l:,sl~tu, ad 
:ten thely larer.) tilprot Sedaem t ost ther lateem, 
:Flthe yli '(r till i adh sine' de19.1saed11 , nellbrs] I(\(u iinlll 
thneCa]tol ,li SIICV then19[IOS Mid'tile('01s-l gand i\t'liCha\('C ' 
s'ilc :. ~tt i96 l tdl l cl opervs han(d e li-labou 11m prm 
legte,<'l i'as()f( reu't' i(sa \'locleade baft\' l reltvs h'-

vcuhpiulelit prograills. 
Ill addition to these' Ib,'id fil\or,'lb]u conditio)ns, ste\cral sptvcifi, . 

filtiur's oll" the pro ' 't art. illo comp~atileh with tilt sittltiol. First, 
(he' ht(CLh1101.v is c'ompatileh withi hocil tccologicial conditions and is 
cln(er . conmser inlt. Se'ondl, it is it labor intensive', low co)st \eulhure 
for p)articipants it-; lo)ng is lth\ dlo not piy for inilial nllodular c*on
struectill (of-; ill Some case's, for h'anspor(Mtill). T[hird. tilt- pro.iccet 
c'all ;Ith'act poor peopleh witho)ut th-'iatellni~l ite]hlhrests. This is it 
Salient tcharacteristic' ofsucce'ssfil] local hc\ cI pro eci:s (90).The pro)ject 
drawl~ s I1pOll it IresoIII'(c poorl Pa;lll uIIllialll c'Olllltr'llit-1'li lha -]abl~lr

tinie- and the'neetd tf,"projec'tt blie-fis is greater anuilng thein dhan.-. 
itllng the- Allut'nt, Illu1lrllrwe, while divide'nds (food, inec()me) 
are' di\'isiiih', the illodohvs are not, and \well-org;ulize'd PG's call Set 
iold c'nfo-rt. membertuship Standards. X'one of"these' thlct( rs glara-1" 
hIves the' ilbl e',c, o~l'elil(' captor' or-firec-ridtu's, b~lt taken together
thev dohflvor. "rur11al evelhopment fo~r tilt- poorw" (9g 

Altho~ugh g.,lVCu'n111CIt inlitiated the IWl Vll~it inS t, 110t (uliire'ly i tll 
do)wn'"ope'ration. PI), t'llrs cont rilbute labolr, tinme, and solne, h)-
Cal materials to)n11odillr constructioin; gov\ernmntf and dllnor agten-
Uies slipplyv initial ciapita] olutlayvs and nmit'hiftu'y for building tile 

ponds and associated struetui'es. PCs elect their own officers, de
for,idethemselves how to arrange work routines and how to dis

tribute project benclits, maintain recoris, and so on.Members also 
have the right of exit should tile project not live up to their expee

just as PGs can expel those who do not meet their obliga
tiolns to tile group. Thus, although tile project does not satisfy all tile 

"standards fbi "rural development participatioiI set forth y, fi. ex
(S tIiss~tts 	 i ieClntitple, (;() and Vansant (5), its Success does depend oil tile Coh 

siit i o I(flprl't grIJecroup mermbers. Tlere are also se'v

*eraifitetors which may hinder stit1t'cess ill this fprqjet. Until 1968, 
'eltralgOeVnllililt ilh'gected rurli settlemlets, and evel todav 

11ost o'.lI r11lle olliials 	 e.g., about 9mistrust nd politicians, 
per'cent of s~rvc respondents felt that theilatterwill not latiti proiis Vs(at the sam eCtille. itnearly e q ullal ilinber believed that only go 	v'

-t'roll( ti ld resolve their ("Clln l l i c.p lem , s). I IIaddition , P) 1ll 
nas 'l' .'thntn ll( IO _)t,];II en is u]' :h ie 

go\ (.1-rn11cnt Slponsored dev'elopment pro~je'ets i'ave ofteul 

for reasons uncltar toand Costly firparticipants.filihvd, Coionl' ill atC0111lmuity Ci'an evoIke" initial enthulterCst Ofltl(ialIS shIow 

slasinl forlalillost ally.I)ij)tt lbease people do responid to attelltion.If*nothing el'se, it i s an opport ounityv to e:stabishl ties w ith p()ttz la 
patiros aild/orl take ad'allthgvt' how cost inputs. But once tlt par

ti'ilillitS have to .l;u tizl the pro.VA UAbyth Ins'l ,s a.he take some 
risks, n yttwillai ai h aallblS the bestprstil It'tS. t WithOiSiSti 
thist niaiy e\ eopnlent pro etts ill rural Paama have filed within\(.yearor tw\o ;,fte l.the( departure Of* hIeh ie l'i d iSOr-s. These :od 

gartit 'iIIors collpri: 1 a tortiable array o'fbstaicls to collectiveado)ptionof-i ewv tec'hnolhogy, larticlularlv one in\olving eruation 
i nlpr o)du t i o)n , fig,u'e ] . 

PROJECT UTONEiw 

111IuiCIIIs I svC'd in. xa h n)hhsd l ' o ew r h 
u d rlp~ td 

Altlhllh the' JW'..iect is SOL'i'.dl\v Mid eCCOI(gieally sound, twio prob-
M unsolhved:I-ls remfainl 

. Somet PG(s, partit'uhary those' using pigs tol fe.rtilize tile ponds, 
need bank loans to pitrehase' yolung allnals and toliuercial fil)od ra
tions fo~r them...\t revlvhing~r Credit fiMd bits been1 sVEu1p with ifgov'
ermnent bank to) offi'r P)Gs low interest ]loans, and they hlave b~een 
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FIG. 1. Men, women, and children are assisted by DINAAC extension-
Ists Inpartial harvesting theirgrow-out pond InMata Palo, Veraguas. 
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repaid on time. Although PGs were to Ibecome as selfstficient in 
securing loans as in technictal management of modules 2 years atler 
t 'wproject beg an, Some still depend on extetnsion to deal witlI tle 
bank. This shortcoming is rei-tt'cl to banking procedircs, timidity 
on the part of the poor fitriners imilluniliar with banks (see C hapter 
I), aud tlie raclditess ofrsone exten sion ists to accept client dlepend-
eny. Planlanian social relationships are ol-t-n cast inti )tatertlid -

istic and ltatoil-clieilt iolds,. and botl co oltrvyiet, aid exteiision-
isls alike readily iccept the sitnation. 

2. Several P(s la(ck access to inexpensiVe reliad)le I1blie or private 
tInansportatlio, and cotiminu to depend oil extensiitn help to bring i 
animal lced, take anitnIals to itarket, and so onl. So oll,these P(s 
hae\ not earned enougih to defray the cost of' transport, and tle gov-
rllielt cantiot aflord perinalcit transportation solbsidies. One of 

the fI;'strating ironics of, this pIttolt ile is thlt it t-xists only with the 
Ise t' pigs and fowl Ic-d 'Ilomercial ration, both ofvlicli t a gottgod 
job l'rtilizing pottds in all issociation thal is e(tii)iutally solutl (See 
ref-rcl-Vii -1 and Chapter IV). (n the other litil, transport is io 
probliem at all with= grass-fi-d CittI Whic (lic tt it-i Lp 1conunrcialrhe 
fIclv( to he trucktel in, and fr sihicil bivers trave-l tot the ctiinijiinit.: 
But cattl-, graze ott pti). pastiu-, anl so do not ft.rtliiz tle Poltds its 
'vteil is pigsori isl. .orl-otover. €tltritg tlt dr' seatson, ran'hers m st 
pastre tlt-ir cattle flurltler anid flrlitcr liili potd sites, whicli ill 
toiiu creatCs ('tirdiiatiOn and sociail ltrobIhlls scitli respcct t theIas-
soiiitit )Ietweeti ca'IlH-L' ittts.Mnd 

Community Characteristics 

\iltliil (tilltiiiit as Such is but one cllltitit in an expilanatlion 
ot'ilil -tlit.sill eillt-etivi- ad(l tii)t aind rolici it iist- ofj ine\'' tch-
i t y 	 a-htloc '.ot itl\\.ill(- rtilut. ol', i hiitirs, tec'hniic'ill, atdliniistrativ-, 
(Tictttnlini , Mid pt)liti';Il ju( alsto iiiportitt), ctllillilii itv chlratc.ttr-
isties, til. cc.itti.r ol'atthultiol ler(-, reillailli citicil., talils I anid 2. 

(Ce-rtail ii it ttwoi places ill etlitrl Palaill t it ic iltic'll, buttil.\ dh sh;f'tl S0II(V Cotmnll{nl lcith es. "r l,. fll]].(".' e "A'ls'cil 'obr-

tiitiil- ('a tip liteit" ailttd iiittitt ititip uttihc-d (cw.- llt111111it\Vt- g fll-
iltpi)iu tViitlIIt.)eipLti ocVMia )l'slci t t. itr-t irtitdai Sturces it tlra 
Itl i e(.. illti ll i , S illi -lt heuSl -hl.h' n' is l'lt si r lt va it i nteill 

ni-it ti-utt dic sittl i csIittt'itits st li v tiiigsstlhtrt 
(list i i- . d attle (tiit-s lip,ist-bl :. sitil tiy ci-talizat io 
ait i.ll('tt i\hitli'ts tmid tiibe siorti-li'(Bd. (C ilii st-i it rclcrltl-
Itist. parti ipaite' il iivhri ittl-tt- ll atii itis .g. litor c\-
chlltt itis criticp al lnhis ltliltitt isintrit l l c" , Stth W. 
anid so) oil)i r "than in) tholse, c'allinl li 61.'onti, ,-sticl " 

otilinl and lab sllt.- sgc fit-Idsrk.ist sere t
P Th suom bI t euthat 

ill iltlun itahi rMIuCI(:,hIutmail \utTip ie(' nt l i alis ill lu .. iplptlm i nolits 
important lprinc.iple )f ,(c'M organi.atin (1:2) anld c' inmnlinl\ ;I 

c l -'lL vrllI for itt Lrsa (1-). ad-imin.ev
(h n.11111c tSti 'l'011.Itlhl' (.(l-01 lllllllilt\, L l t~ys Svl'\ ices, and pi) ~ i s 
itil l l~hi nis t lrati\ .- h 'r.1itri l i ll i ti is \v (cH ;Is , i S c ial (M v. ( :o llllt \ 

mn idhclfil, w\ilhi t]lwil" c.'(llolol lit'. sc( its \w{'t-11'{t liniked( to dhiril 
MVwn will unlihe for the' commonnn gp)ttd.;ut(d. il'colnditio.ns are I'igl. 

Mohst oh'lic(c'llulliolliics III1(1('1 Ivi(,\ ikl'.(. Sn;ll tlm d co(mp){o (d of' 

inhcrr('llahc(I tilliliics and ritual kinsnvi 6) Peopl ive i inhepmin-
dl(ot. 	 iI~tr'il0thCStAl ] 'lsuhlol(s. Ilid vid nl legald (\'ne'rs~li I of' or
Ilslifi-oct r'glht to Ilnd is all imporat~l|ll c'('cl )llnlic.andl(cltural \'atl('. 
Moslts Ill('nl ihd (I b\ w\ive's an ll'idr('01, opt-{rithe Sin;ll fill-'llts,t blul 

Ili llV ill'' lilIndIh ss itold diestitn|(c. Tllv itl1.jn', iolitl ivts il Sole', 
so}nr('ce olcts~l inlli cl is slit;il'l.'ill(C ['littiliao. (;'I'rTAly, I'hi illn s('|-
dllilnn s are'\\'cllhictr thall lI'rhti':1" tonrcs. and~ the' t('gre.e or s)c.i{I-
('c.lolnnic' invytlillity \\ ithil dill is in1uc'] gre'ater, tibl :3. 

e li od tll- co yptIll ani-r gli s, ri- ra, Ilos lilon oloffexa 

ti-wrl labotr is ill th(e SIILarc'anv fie'lds. Ilil Los Sa;nltos aml~eaistern 
(Ahiriqini. c'Olollli l-ilin C i (,elli wvork oi olilu'ge-sc.i;Ih nc'tnn iall ltkg
r'i('tlhurl'i StS Mtli rallil]i{rs. BoI{t'll emp~()lo entl op l'ltl~ it i(s are 
Ipartii'llar]y Scarce(ill Lots Saitohs, it pro'(vinc.e( w\'ilh ever inc(.rea;sing ],I-
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(-	 Proiltl:ts 
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) 
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9. Lit Mitl 52 :2 3 '2 2 12 2 0 2 .3 I I 2 3 
IO. Ltis I liguts , 1 i ) I I 2 1 0 1 2 2 2 1 2 
11.I .Aot l 10 2 2 2 2 2 2 1 I I 2 I 2 :3 
12 l-sla\acith :3,3 I1 1 2 2 0 - I 2 2 I 1 
13. Il 	 lttti 12 3 I I 1 2 2 I 1 T I I 2 :3 
11. Iaitt , 59 "2 -1 I I I 1 2 I I 1 I 1 I 2 :3 ,

'( :llollo li ,,, li',h d ill (cI'1111D iIII PCri - -il.l1)(TrI'nltll{C. Ilt' Vd I)( h~cl I'111 

IWO t 	 i i Is isi I ' 1 1tiSI \\ k )t )] i h . tiiii\\l 	 usital 1i Salljo s( wi itbiit 	 xk ,i, to. tote d b ,J- . Ititil.stitt Ntt, sit l'hu,iosi otiIt , tierio ' 	 with 

-tprivittvand pitliic chidtht, iI OS Selt i d Itt' i gSs i ltl Wl'it(i., t) 
Ftinitiol lil ist.hc't b sel ]\ i cittil enileus. i i t os.stllitItic-it dlca p is 

)tt ci. st altlt.iti -i 1 I.i t s lti .ilt este' i.ivi till lultt. 

t - sti, 	 t f 

liltldia-linirtsdia ich- it c l i-Itiiuts. utrlit ). Itt til'ti , tic 't it's and 

ltiyll houseolI Iii
c'tt)n ci eit ihuimuhlit t tI stit- hitit- i- d tasf 

fitilrl- i Il t t' trtisti t'llitrvisibo arp-ars to I jiiti i \\II t'ilt l'll Fi d 
slllliiip t1'tIt-i-tsSolh s ittit tiit flh'Ii tiS Ni-giti' i u.l-t -dmS.it di 

(:o tln-- m--itt- lothis o -thSO(i utuhPiutsut- W it th. itilip - tliiu 
powe r or office(;is 	 and lhc'al Iilehrship. III solo'1 \\ lset,s for dvi-lit., 

places uotw lth, is d t' - i l i siloioitt-itrnm('nt .t ('st il'e ilcilt, in ll. 
others til.\' are not|. "I'll(- Ipool. borth (('(-to'and; I n hllslII t|heir ric'h 
a nd(/o r l I~i il ; l p ()\\{ cn ,Wh ich is pc r.l'hwfi.rli (ig hI5 0ts p s a ; ick no l 
(gnlll tl(f~d eli\r 't intert.l' . '['hle nllish'lsl is onlly l.rliallk~ .i I'Se 
by ipah'onl-c.li(,n| i',.latiols. 

P~rovinc.iall histo~ries difil]'ri ill mportantlilVIV , tht. slbal'les's ('oil

htas-s 	 ein It\cti Los Sinos alld tlh mid- \;vl'llas, Until abot 
(ilh' Of' this UVI.nlun.\ I ttS S;Ilto. its :harIctVIriztd b\ I lin I-,SiZ{'d
land hb)ldligs, I lisIik;ud(. ('11ht ri h'i(diti{)lIS, Mtill itill'itllt i(h'01.14.v 
and active( oppos()itionl to) cenlhtl upw'(rl~ll it|. Ill 'ontrastl . \(rll~lls 
hlas ;1 hlistory otl liltitillidia anld mil nlillii iI!;S( 'it(.(l w itil c'lind(: 
(Hlispanic' and(11d.iallt) diticl-viuc.s. Althougn h Inlitv ln1dimis iu'*' 110W 

almo)st ilndislingilishabl)]c h'()ll I lispalii(: o o~ll\ard'( sc.r' wn'.I(l. 
\Vilit\' is ;i ('0111111011 .S()Liiil Ji) 1 Lhl-l~l ill (' 'l' iln Sitnuatio~ns, 1,01r,ll.'"' i011 


llp ';, dvilling witLh i nlba officials. ln s v CI
n Vieill .nct('vh b I .'

|atlnl 

WVith refi-l'cliC(e to this iproJect. ,",llltv'0,s are qluic'k to impo(se tll('ir
owvn idea;s ilu e'xtensiollists and t( it{l t all ready Ill got a(lng witlh pro.i
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2. (: ( ,OMNiTY ANI) PILOT l)JEAi.-rGioUP ClA rIusTiC:S 	 tatives (1-Ils), elected to represe l tsub-cotit ies and their subordi
,date hanelets. IIlls have aconllluniLy develol)pmet i odiat thei' dis

Coluh~tmn 	 Code posal, Ile use of wh iI is stubject to a greal d.,al ( Cr t I Is i all tallk 
of coupltiolil. Most lills are not only politk'allylpos\erlil, but also

,,A- A.\b~ility Ito lill trallslrl nidsI'- Ve'ry go odc 2 - Good :3- Fair .I - Polor 5 - Very pl. mniers of local ecollolic elites. 'he poor aie reluctanlt to Chail-
B- Rad access' o Ieiige them opelyl, yet the" air also skeptical about inivolvemieint ill 

I - Year roid, wiih 2-wheel drive vehicle their developmeit plans. Because the, Iar that !Its (and/or
2 - Yevt rounid, with-l -whttl drive v'tfihcli wealthx st),ol uco-residCents) will iaI\\ i.aput 'i projoect benetits, the 
:I- Ytearro,0i(I, .- w-heldrivet vellicle, biut trstwill poitlem poor ilaV avoid participation ill a givell project wihicll thenl, I-1 - Yc';ir rounll. -1-\vhtvv, dhrivet ve't.h, but .severe wet Se~ason 	 I J d(l-

IrlIehms fitult, is indeed monopolized by II Ilb or local elites. Cal jart (1)poiits 
5- No var rotd access, road oltlen impassalble ill wet seasoln (tilt that "A chaige agcnt from the otllSid is ainlwas lls.Ssii lrV 

C - Animal cmpolliei( to start-( (development) tlings going' (word iul pailliheses alded 
I - (Catile 2 - (C:Iick-iis 3- Pigs -I - )icks anb pigs 5 - and il Palliliia this typically involves eulisti .+Hlil sul)tort. lt,. if 

tlhe 	 otileproject,1) - Iriect group leadersfip af/orlpresidnlcy of P( ;isd piritaly 1ilt is toohclosels iden'tified wilh tieclia;Ch .ge'lagelt0o: this+will Ilulalil'y oi- (Lnpunll plahr telithu ;ililli lo~r "'thligLs," Muhch 

0(- l'reshe;,t tot reg.tlrded as acolutullitileacr o*\wlat is said of" iils also applies to othe'r ollicials ad \'ailtlv peo-
I - SoCi;l (,stellet pe ill Comminitv 
2- Political power aid/or plitial ollpTe coninatiits 
3- 'fealth (whlidh ustallY iiplies sonli, IeastIre of'diiical These c.Ollltls, hrier ats teV alrea,pide a (ultxl svili

powver) whicl reasulls or lifleirel, ill PG techIinical prtofi'cietncy illay Iit ex
.t - )terivcd trolll presI .c ofColleciie Fortmt anliied.I'. PrIlivo.t GroupllIIll llbi-sl'p ,lJtllllt' I98-1: dir~c~t .odh,I 

I.- (:al~lg-t, I( tintitlbeshiIp rot Jtullt, 19,S3 - Jut' 198.1 
1 - I)-crea. 2 - No c'taiig, :3- ltitt'S -4- b'it(lS titu- Differences in PG Proficiency 

(olilllilliilv 	 (ldhlnills Thrte ctuiete clli nlillt ittirs il l tiar appealr to t'wt'lIl 
1. (mashito .I 2 :3 I 1 stroting ilietces iui ; proticilicv: (I) the I ll's rol' ill the projet 
2. Pefit 	 I 2 3 1.1 1 
3. \Iail l'idt 5 2 :3 12 1 iid htlit' Cllillti llit . (2) tilt idtntity orpl(; le;id rs, and (3) the dh,-
I. MItaliito 2 :3 :3 1 21 2 gi'ee fiiit,i CfhhOtnlilliit si;eittt'clllOtit_' variatio\. As ntentittitl car
,. ('tin il 5 :3 :3 1 I % 1 lie; prtijct tect liihlgv, illtl lil rites tt illta cial r,etll1r , access ti 
6. itlr so 37. liaiiosi~ 2 51 11 .1 1 1 -21 trainsportatiii, extt'lisiin Skill, politic'al c'lliIt', aMid listtrv alst tl-
S. Siii Jos(' 1 1 2 4 2:3 2 f 'ct proiject Success oti fiiliu't. bot lit iakeii ) ot' ct'ommuiniiity is the 
9. ILa Mil I I 1 :3 17 1 ilhitulece that is te(.teil(s olattetitii ill this cliapter. I)iscissioil of 

10. Lots Iliitgs 1 2 2 . 1.1 2 the thret' iifltencinig iettis follttwv: 
.ll3 	 2I. LaiA 3 -1 2 1 I 1. A "plai Iiict'" reaing of tales I and 2 indicates that P;s are 

12. Fspa\ atito I 3 I -1 33 :i 
I 1 	 iire proftici'tiit \hl13. Baallh 	 I 3 14 t ills ate iot resi(h'nt hi lht' cttiniiiiiiiit. It 

II. 1.a, Tirat,tl I I I : 1 slituld Ite noted that ii C(huiiical aitd elltitdios, flit' II Its air at 
tidds With lt, P(S, i lii itlits I)tCtist,' I Isii 'uuto .i'e
ti 'c'ly O V istil t plit ject a nidthe 1 1 Il 'lgar(ls c ll ct ives is mtiiiinii

ctS tll'C pieii ' is "iti)osed" fitlll ahtv . Mllny collltrsiiielihi itist. in tlie hest tiaditionial l(;s, tltert'elte itrede+ut li1lls(. .oi
\iagntas, oil lh( otilt-r liand, viewt'teiui p)erstlil(l is iiit'itial ri'sid't fIfthl1.1\ (aiflereit ntli's ill fIt' htth'i I(S. rltaltitl. frIti 
piti itillsand will agilt'eoiplitls wIich slsbt'tfqu'ent exlpiinc(' siows mild oppositiii all/or itdilitr'ice tt Support iveI ill Miata Palo aiid 
Ilit ilil tihilly titli rstauil. 'tit. tijuidge frtiit iiitht'i'v., het'ilath Moiiuiita). Noi-residetiit II Is itildly tppos'd t a ItrioJct iiuiiintei
ti, \(it dh'riice,flre is nitili greteri iist tst. CV t; Ol'Si- lioliall' foster li ill t(lt'ss eflictiveieill selfrlianiice. conitrast, 
prtrillaies he're thali ill los Sanitos. Nt' gtiv' exptriette wvith PIS, there tiids to I' i residtit II IRwho is active iii t!hi' P( . Tral
pIrtirh'el iiiti pitigralltis titlCes thest attithi('s, btilt at fit' (as, the least eflitCie P(G. is a iaia~l '\cpiitioll. 'f'lare, lit' resideit 
saile ti tlli.ctllhtttytiiitl (tspeciillv' ill \e.iagiis, Coch. C lt(ilti, Ill's itegativisi is rtlated to flit' lit that thetigiiial (tlhilgh skept

rir;it tliht 	 ical) P(; SMod IhTtl s h lit'\ tilu}St hi' , goviineitll issistaice to cl)(' listli is lit (.\-I Ill lit the iiJI r pltplitical opplliitilit rtlh(, 
wvill) tlhe iitist 1)1(5i-lt toltliliiit, li(t(. lor illOie food, iire ovirk., illcut ilt it. 
aiid hider rtoads. \Wealthy Iltii' illit tOiniilliitelafh' ft P;s hiil lanietli ntiarly 

'Fi' uiiMuhivah'itet, is cle'arly , i il relait iois with I lol. Iplresei - identical itthit offlut' I Is. For eAMi)h', ili Illvauio Sevtil a11it-lit 

T m.I. :3. liot 'llilti.I) INt tt \ oNII\ I) \\l (V'It..: (A<)\lw'siIl, I\ li' t O t 'mmumliIs. 198 3 

(:llliilli\ NJ' I iiMlhl Iiittl ttllt)OtS/
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ranchers control the PG,and wile they take some pride illhaving 
the module in their coilatunity; they ftl no need to optimUize pro-
duc ion, treati, g tihie entire atElir rather as if it were a social club. 
That ii ay be wly poorer residents inlayalitO have opted to not par-
ticipiie. PIGs work best when 1-IIts and/or tile wealtliv are indil'rent 
to thml ol, if1sijpI)Ortive, (10 not liVe it) the cooInmtol it., 
\Vh. this is so is relatively complicated. On the one hand, fi'w 

poor"ctuintryititet openly oppose resident t IItlls and ectlloltic lites, 
but oilthe other hand, they aie relicl'it to join them ina c.,u1tion 
indertaking. If'I II is activelv and intensely opposed to a project,a 
fie will participate ill it. Ilis apprival, in cottirast, does permiit par-
ticilpattioni,but his direct invohleliveet with a project aroises suspi-
cio and disctuiragtis popular cootperaition ai(d gentine volinlitineit. 
Mhoreovei in such places at(;tiyabito, II ls ati( the wealtlhy consti-
t aut ('eatiV' refereic' gitip for ti'poot, with the ('stlt thiat 

(their perception otf) mild opplusitilin to soitltiliog b\' tihtelite call 
hel) ibilize stlpp)ort ftr it.atliilgli vigotrtous elite oppitsitiin ill-
liihits pailicipation aitong tilt poor 

II Its who atitiv.'t'lv aid a P( pose dep(,lldencv protbleis. They can 
recruit clitits ftr a prili.t,aid participants with transportatiin allitd 
btanking prttbleiiis, and sOton, but if' till eaves the uttittnlnuittitv 
for an'.lv reason, protiect work is apt to deteritirate. Thus, it Il.a Arenat 
petopl' are etIthltisiasti abt(it tile tidtle, blut wheti the proIject IIR 
is albsetnt, PG ietlbers fint it difficult to niitbilize labor fir tit,pitj-
ect precisely' be'aitse they depenud oft tlII Iltfr tllis. Tlus, PC; pro-
licienc\ inla Arena flctuiates a goodl deal. Again, La .tiel initially 
had itC'xceleit P(f l bv Iti ett'ergetic, Oputil;' IIIt.\\ei lie oo 
tip residence elsewhere, P; prtIducti'itv deCliti'd, paIrtly (1te to ato 

ilitra-.rolit) squallbile whicl his pn-s'unc: tahditutedl. Si just aisros-
idint I I ls who aggri'ssively itppotse a )rojt'ct inhibit participation in 
it, ityrhy lit lpfil resident IIlls hIsht" cou dependencyittrlrodil tict 'i' 

itsaillionll,IlI (.11S. 

2. 'll IaIrs 01 the tIiit' eVt'cti\ V P;s ateitiMen Of solid reI)l-
taltiOtt litrCttciut with (iitlniiiiIntyvwelliec. .litograliic op('-
enided inte~rviews anld solrvey dilta sho~w that otfhe~rs namet theil its 

peoplihe litlurn hito advice (but the\. themilsees seek out II Its aid 
tI' rich tr politiical atd ecoltllic ;id). \Vith ')it exeption.all have 
had pri11or Miost are re'ligious,t'OImIIitltCV ill(/Or.lrojvrtI cXl)erieun'c. 


boIitiart Iut churc'h litt'feials.ic. are it wealthy but usually 
tiltv are it t(e 3rdl quartile Off wirTs. table .I.1aud \host liavt the 
avtl'alg third gra(e Iil leducatlitn, but ar'ii most ithrested inand 
btttr iliirnllt'd albot the wider \iorldIhlln tIltir peers. 

\hit'tt praitict is placed out a agrieultural 'oolperative'.na tit
lilo., its presitlit eshn uiriallv ltcintes P; presidett. The .sial 
te'eill of Ilt a.countit'llto prt'sidieitt varies frittit place to place Iir 
several reastns, e.g., how well theitollective is diiig, how land ten-
ir tdispt's with hlli-lilt'lli tT' haniled, alitd ili. "orliavt'telt Ibe o 

this iaslili, he pilsitio)n is itot rela.ited t PG pritliciein, in ally 
st higltfitward 'va:\ 

TALEt.l: -. PI :,lIi.; : Ot."I.Ax I II H.i'.EiTRES 

(tialilel
s 


Comuniityit 
First Sctulid Third I'utirtli "I'lTtal 

I. (lavaliti ............ 0 -1.7 22..) 72.9 I00.0 

2. I flilas ............... :3.8 II I 26.7 5S.1 100.0 

:3. Mai Pal ............ 1.1 12.8 2A) 59.8 1tt00.1 

•I.,hl'itaflit ............ 0 :3.2 1.1.1I 2.4 I 100.0 

5. Chllniul............. 0 8.3 27.5 6-1.2 100.0 

ti. P-lotlro . 5.5 S73
sti.......... 0 7.31 100.1 

7. I intuolios ............ 2.3 5.8 5.S ((i.0 99.9 

,i. Sali Jis; .............. 0 -1. 10.7 S5.2 100.0
1 

.I Iai iI.............. 0 A .It t8.3 100.1 


l, :\''ig 0.," 0
I. Lo I ............. 0, 0.. 0 10 .( 100.0 


11. La Arenta.............. ......... 9.1 19.8 67.t0 100.t 

12. E spavaci o ............ 0 0 9. 2 90.8 I )().t) 

13. I ............... t0 1 7 :3.2 9 1(, 100.0
.avtuiO 
I.t. Ias ra iicas ..... ..... . .A :3. 6 1:3.7 82.. I00.1g 
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No mattei how particip:atory or egalitatria a project group,Some
one oust have or be given authoritv to move things along (1). Sot e
one nust organize 'ork crews, Make sure giroip decisitions are ini
plenlited, ci pe with free riders (a cotcern of' iia y P( ietiviibers I 
and ilie like. Potl coiiuntrvine are most at ease with and most will
ing to cooIperate voi lotarilv with eaclh other ''helled by a respected 
pecr rather than by an olitstautdinglv wealthy o powerful pers:)n. 

iTilus, P( h'adeishil bIased printarilV on socil esteeiii is C.sel as
si)ciatc'd with japablhgrotp perfomiance, table 2. These leaders ale 
best able to strike a ieeded IMle'C betwVee atitI)rit\i Mitd C(Iialit 
ill collutive enterprises. 

3. Ineqluality varies fr'on citmmtunity to cottminiiiit. Although no 
siitglhoteair illauy siutiICe to c;ipture citittplettlv the difle't'ic(, 
land itwitership inuiaitv "Tliird World" couintrit's is "ialilir\leliadle 
indicator of' social and potlitical pI)wer' (5) and sttciicttcouotnic statirs 

'itliin atid across settlenients. Aln exailiiattiOt 01' sir\''\'dt ot 
land otw.vnersiip litttilv incoiie, aitd cattle ownership leads to till 
tenitattive coinelusiotnlthat in it L'tral \\'i (e.g., La Anill is ail (X
ceptiitt) lIss stratified co nii ties haVe itlort' proicient '(;s, ta-
Itles :3and 5. This is consistetit with sinite cttlltparatisve SIt(lio's tif'rii

rat dev-htpinlelt (S,10), contradicts Itlers (2).bulit 

Appjaretly, earlihsouite etitilty toot al issi.' lt('.) iIiptdls 

cullective ;a(option of' technolog: and too 11111 ili(iialitv has thite 
saute eflect. Untiirttatey, there is iiottiisensts tblitt 1uW iitttt 

is "too nittht bit itl Iligll]. stratified coniminiitius I:ie aid noin
elite interests iuavI diverge so greaty Ihat til' hj0rinT itdetmTine (9) 
or monopolize (11)projects desigied it tte latter. Ilites cait tegit
inilat' and pritvid niiaitagerial expertise ftr a proje.bit, ut lte lia\''e 
little tted to optimize productit)n, anud il this sellse tlidercit pro1
eut goals. e.eadership is necessarvyr. lealdersIbt eflt.tt\'(' list share 
theIi 't ldftr priJec)(' t lefits, in this cast' aldditiital hIod anid it-
CO011('
 

"leitiller 11) reptlorts that 1rtit'i groutps perlitrllbtter vhe they 
art organtized artoud cocrete goals which i'41ltire c'oope'atitn for 

of'noul-tfillrm ConditionsC'MIph'tii,)n Mod iII\OIVC It nlill~ilim Skills 

gce.trallv satisfitd inthis instatct'. In addition,t'ghtrops shoud be 
small, abtit 10 mmerhs, mid ctt osedt oripers. i'er prt'sstr' call 

ot"grolp obligaiolns.
sustilinl go 1) Collsioll and atssure rolt'ilhincl 

Onu may it'r tlhis that grtiup leaders mst lit' regarded isI'r.ill 

peelt s. In this ploli.ct. leaders of ftIetilt bette'r P(s lIII\(' resources 
(sime land. stocial tstenit). hut the. Il' tilt .vtalthir'(l-bCrdl 
ter iucattled,nItrt' powts'rfitt thla( I' Iaitiltit. "Ti' - tilt'ilr are 

"'i.i: 5. I'lliojt: (0it 'i.illtni\I. Iiot'wti: \\i) 
I.\\O I)tstliiltt lii\ 

r . (Prio'l'ui'itni ' (:-stihti 
latik.il.'i'i(" vairiitioni l) ortidittill iitu 

I..i
1 . 5 
2 1.2.1 3 
:3 1.07 

5 1.09 2
 
(6 1.,7 7 

7ittl' 2.22 11 
8 2.366 13 
9 1.92 8 
10 3.31 1.1 
It 131 .I 
12 1.9s I 
1:3 2.i 12 
1.I 2.1.1 I0 

'l' tIci ttiil l'\'ariaiil,is tliv rat ii fiSatuidard difviaioi I t itil:li(( i : 
l(.tlltsel tillatio Iht lss skewed Ill( ll iiall s fii"to 1.t0, olis'triihi o ;1 

gi\'t leii(Klih ail n 71).t a ii~tI li uleilrliallli ,am ilt'k 19t 'ilg1Oil , l 
"1 111" 

,n31 (t11" = ails .1) , (, i ltth pissillc
 
ih= i tlll5V Ih' htl itss iii tr' i i .g'stthatllt ilss


1), 1 .I1, arc llle, s1izellii 
s.6rti( 11ts . 1 1i) ' t ,si 

skew ionl indl n'rs i) i' tilhel li ill I si'tblte nlu ll lor p rlltit Il its Irii cit 

2l3lip. 

http:ploli.ct
http:itt'feials.ic


CollltrvYine' peers and so do not idis.omrage efletive polhr 

partieipation ill a collective undertaking. 

-.Other difkrei'nees call also inpede a project, e.g., occiupational 


div'ersity or. li \''ring interests betwteel 1 , imbers 1(ld1101-mInill-
hers dco'liective fll'ins. inadditin, tojudge from \\hat some people
in Sall Jise Sa , table 1, ai alllll:uice of proJ(cts cal weakei coill-
lltinelit to .i\i1' one or .l of, them. There, the collective fiam, the ' 
goverlinot, and the Ciatholic (.lichi all sJIIsor coo)(peraiiv'e fio)d 
pIodUctiou aCtiVitiCS, Mid this dillihss the ell) al indiVidail can 
gikv tolaaiv ont of tiltill.AS one coliultrs'Illa pot it.'"ThereisSo 
10111h to help ws'ith that I a nott a formil) illber of'an'tliinfl.' 

i+sinal and Upll "(2) fi[d that dilli]'ilt terrilill positivey corre-1i 
lates with task SIleess ill local oigaiiizatioil.. Tli clr'nt stidt" sup-
pits that conuclusion, ,ialified b liert'it llilvie llt that groups
other than thoslt Slorkilig ",vitli to]lat -' a.'-rillit accesscattle hilad 
t mbha plht's. Unlike ctas\ act'cs, Illoderatel\ ifliciult acce-ss at)-
pears to be assoc'iatedl with relative PG succtss, tabl2 :..\ucess is 
prihablv also rlatld to tlhe illbllr and t\ 	 w &flr\'itsusa\ailallle IlaI('illllllli iViS. 

a g('utral 1111 thte feelr th pillillid mmlerital strice's ill 
it Ce lnllitl.; the ilnert h nic'lally ;.vlrslf .ielt ad rl 'icient its 
PC , ta ite 6).Sutliciets \\hich lack eli'etriitv, lt)lhh t' 
ilaltilp st Is,ci li h llhl,s \\vhit ,l serve as ce It (ls ir'cli' e :t Ive 
pro tts ill rural Palmal),,]i 
stiirt's alt' IdthTl5it's oi~r this flrlutt Itlll ] teeS \'ith~ lIt'st,tics. The se a re t\ p i ally ha hle s radl .r tha nls uhl-co link . sc ilts. Tlhe 

sur~t'eptHr e)mm h)]la'u i~hlilv, h dilifellConw]ldli~s as()ten 
r oad ac e ts s i i lda rt. no t hlig l l y s ha lii le , al l (d '\ h ich Ilav IIho w\ 

Iilluph baclk lfi their own resol oets and set tll('sta4(c lo silec'ssil 
oo lpe rativu e lt'i rlr is s. 1 ilotilig else i lack of1'i trg csto res auIl 

otfiir li ilitites, 

l:olllt,D[ .(Il 
it3' 


'kJl\IH 

( :lT 

C um abit 

colli illed witl difculiit access h1)them i an al )-neFz.r .,(~) ,, ~a~~~s ~a s t~h t l~. \ ~' i t ~(l q,; ~' i~e n ~t \ , ,~ 
p'tuolNl s tC 

6. 1(o.l vl.(I (;]lo I,I' lio)l I( [I':\( I %\"I) FM:It(Tls 


Is IIiil:( I (liiT \11),t1
" 

l\'l.'ilpiltit 

............ 

f'itl.s ............... 


Mla I1;,h .... ........
Mntaildta ............ 


hOCLSO............. 


l rriu: ................ 

s(11.hni.....................................
'IIlJ .iiL~a livI ..... ........ 


Il a I itos ...........i i 


(l-lll-I"l t hIlII i kI N u~lb . of* 
alll 

1 
...a..it): 	 3 


3.	 2 

5 

7 	 :3 
3.9 	 12]tlk't7.I 

to 
I11 .11 t.. I 	 -) f sk,a . . . . . . . . . .
 
Iii' a ihs............i-ersi' 12 2
K l lo,,,............... 1:3 1.2
LIN*.1'r 1t,+.I........... 1-t 
 10 


,lData dr'ri\ (.d I'ruo lLbh, I. 


l theik 	 l'r in I otllt(lis l .it tdahis h taltd. ti-v s t i i whit'h Ih 

its , ; 'vhth. ]i s 17 sr\icvt'.s. ti i: tioletni'otuiiil 


CONCLUSION(12) 
CONCUSIN':sttdio 

T'I' tlilal test of'lpi't) jec't str'ategy: PG(Scl'-sllfieiellty is still S'.ev'eral 
years!l') . A::ltholI"'ll lilt- blasic inli ltie Iu"it hililsllld]( topa.utieilplh 

pro , 
illi(d houisehol]d charuateristic's ail'cl pro.icel sll(_ess. The lproiet t i)-
pilris to appe~tal (-Specially. to relatively' well-info~rmned, Somnewhatl 
olilll r thaui alVvriaigl Ililirri.d mleni .v'ithl r 4 ho)us,!,,-Itd;. A\lh(llolh

lilt- ' l~vayl not' bcpoorer thaui othVierS 

iii it PG( is al felt il'( ive i)tho e vfoo Soc(ial o~rganizi nallic~~ tlris 

tiVV W-,-:A, il i lltit 'hdo-
IneCStie C~~\ hen it('\ ]liNV Iii()01n1V the tillCid, Sui g',rll to risk1 .I 

~ 


participation but tit'need to o so. Th'yev also have children who call 
assist them in modular activities. 

lHoseholds exist in communities, aild several Corn Illnlit\, lesti 
Fltors aflect pioject chalces for suces. P s apea'ar towIo rk best 
ill the less complex stictiel('ed coinllolit its. ()rgmaizatiollal coin
plexity related to such things as socio(coloin litinequalitv, ranching, 

itI divisions ibet\'ceni ilbers anl no1lilt.olwrs of,asci aoInit 
lit appt'ear to hider R(; per oribnlaice. Ielative socio)eellllnic 
holnogeneily fosters PG sliccess. iflceliv'e PC leaders are sociah\y
estemiie Weopleiiitneither so r ih trful IiOur pow that the\C 
not be seen s peers v ordinary' clni' trviieni . I5ti'5.xhns ists wilo 
identify and oop(erate with this 1 IWofled(r eilaiice clices 1br 
lprojiec't SiuIetss. P(s alt also best S,',ervIby mildlv Supportive to ill
€liflecritl n ii-representativs who r'sit " outside tilt, tllulillllit\.
Given tilt' Colllitrvili's past experienit'e with goverment Spoil
soled proivce(s, ]lowever. little will avail unless G()P and )IN.AAC 
lMailiajll tiheii Lliliiiitilenlt to Igilt proje'ct. 
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1 Chapter IV 

Economic Evaluation 
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JI 1980, the Un ited States Agencv fl- Ihntcrnational lNtvelopment 


initiated t lproject dcsig il to deveh)lo ) at simlple fish cullture system 

ni t~tt~i prjec desgne ~tihetodevlopa sitopc u) t~ 

elnipiasizing riilnzcr sellsuficiency ill fish seel production fill. either 
hoie consumption oi- sale (12). 'lh e Iasic hulinlan liced alniong the 
target population was Isource of low-cost aiin l protein=. A second-
tlV co)nisideration was the (ieSirt' (1ailtS a cot I otdhr 
tii liiliiili' produictioni cts tii iilaxili beefitst~ toi thoi 
tiiiliitv,fish piitlswere, iiitegrated with olher types of livcstock am1 

iItriultu il e n'telltpriss (17). B dg('t alie rat-(frctrn analiksis araid 
usd o estiiate' retutirns for the vitiiis p')luctioln conhinatioins.llhcst. ialhscs are' basedl on primlary and secondary lproductioni
datl. 

"T'he.integrated approachl has been attempted i docueineillt!d 
severi lcale Fitiiiltltv t.. takcn 
tCtgr tcctt it).M'tilsitei Iithiiw l)ii5s (2,11,22), with(Iticks (22), 

antll with liv'estock and bowl (6). Appropriate fertilizing fog 
aItq lcliltur' systems hav\ Ieii il Israel (10) aiilnwibc t'stiatcd in 
Chiua (8). 'lit' cillolinicpitential ol'siiall-scahl, iilte"ratcd A st'tlis 
his bcen stildii'd ill Thailandi( ,. at cillot hmuss.Iti a(llitiil, b(Ioni 

inadc to iakc research more u,sponsi\c to aiui't(, needs. This 

"riuiiniii.r svstc'iis l's'r(l"iil)Tliiroalch has bein a)plied iin Pitiiiia 


to assist in tih' tramsfer o' pestict'id e od fi'rtilizr teclinologis ) 
ait . h]s pieitialil th elll'\'(' li) lt ofiittegratd algio-ituaciultir 
(15). 

BUDGET ANALYSIS 
'h eimpact of intt ti ug livestoick with fish e'iterpris's is alia

;\'z cdt byfirst b~udgtil.g eacth activih' sparatelyv and then ill sso-

Ciilti~~~~~~~~~~~~~~ll.~~ti0 '*()€IC ( ) I i l ) -O IIl~i I ;VC A ( V C 

till fo lib ilnli n tlltI oh'znll ilt (lilt'rcn(.t hyp)vs ()t'lll1l11lretoh)e t'''collctingIn~ve'stmetlaldl lish iml'd. 

; uil rllh ction costs w'r' also hldgeted b cattle, lhog, chicken, 
a n d d u ck en te r plr is e~s I hld ,ZcV \'T Or t h l p 'C l d if l a lon e . ts W ee'fi sh-

cattle. lish-chic kcLi, fisl i-duck, a d isli-lug ciiitbilltiois. 
ill iad)iili \lin matio the afitl ftIll' hstt pi ii nfbr oil t'pro oifitie 

etetrprises inh "lwd ,ty and in association with each othe'r, thisanalysis prov'idets the' basis fo," calculatilit4 the r-csIccti\ t. co)st of all- 
in li lf 1 )1' t ill I n 'O l Iuc t iO II , 

, F1l ed b\ I11ttvramicricanl [)c\clopmeW~l lBatk-Cont0'ac. II)I-INP-

MI I).\-N . jS1C- I'N. 

'1.11. C .()S.IItl(c'rI()N (C )s-LS \"I) St 'ir A 

Location (i AI',it Construction 
m-' In|-' nattcrilvhs 
Ill Ill, 

(:a5 liil ........ 3(690 2,500 626. 12 
ChmIiival ....... 2,5S0 I, 9S0 957.(5 
P'ulci.4so ...... 2. 205 I. 5(15 329.t7 
L, IIitos ...... 3,9i) 3,423 6 10.33 

;uas.albito ...... :3,3,5(I 2071 511.29 
l';slmcciti ...... .. IS02 .1.051 526.91 
Iv'ci ul 'i. ..... ... 16, i75 -I' IlS 53-.72 
IBayvaii ......... .t890 3, 966t 511.00 
la .Micl ........ 3.311 2.655 727.93 
.I iitlilti ...... 3,9 10 3.2,8 75.t.30 
L.a A' '..li ....... . 2,0175 1.8,15 712.3(6
\Iaill~ila ....... 9,209 3.0)10 5.12.05 
M lia I'alo ...... 2.s08 2..150 2:3.1.57 
I.ats 'ralll.as ..... :3. 17 :3.029 56-1.63 
1'l Ilarret ...... . 2,180( 1,900 5.1.1.35 
La iitiloza ..... . 2,00 ) 1.178 (6-1..1
,Muuull 2.(60-12.100( 7:30.05 
Las l('e.lts .... -1.310 :3.570 621.50 
lillo il :iiCofiic . 1,700 1,500 5630.710 
Tola ........... 796327 50,179 11,.297.:37 

Avt.age.l ....... .. 1391 2,157 59-1630 


IAv(l lage cost/ti"I;Total I I/. (.71 (riw- Itl Ill.I1. 12/. 
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10111The Iblowing hita werte collected directI , lte(-p,,ici: p01,. 
cotist,,ctioll costs; log, duck, aid cattle citral conistructtion1 costs: 
fish, hog, and duk lrocsction costs nd p re osand tareti pricest 
fit. fish, fogs, a111 duicks. invstinit, lluctiol, and Liiarktini 
ot o ateadcikn otindnroj eodr it f 

Departmnt of Livestock lProdoictin withlini the Agriciultuire
t o iOeiirtNlit l (1t)).
lopment Ministry (H). 

clit 'vergeThis p ll ;lld ist eI w) ci1d isiz' Cva caut di tcts ig I nll 
ailalyses. This (li iiidttcd variati st'5 lvryiilig pill h coicii y 
structio costs fbr Lirger and sliill]lr polds. aliagetenilelit of the live
stock syst('ms is (letliled in Chanter 1. 

is imnportant to noto solleinhte'rI'il \,Iriatio~ll allio)ng (tleprojects.
cittle e tirprises w re alrai yestabih d pii to 

cliiciii aof sli pittl. thlse \i'r'iitl' eiiiichis idecostruCtionI Ol'lish p(,.IS. ThcVSP(\TOr V'tleccolloillic uoits illdc
peai'tdilt of fish culturc. WX'hile both wewe c(iuilitnciail Iuldcrtil,~ii.n 
cickeins iatagv(i iitt'isivlv wiit'reas ctti were managed oin 
at) exteive, of)(') ritge level of' nlentii('l.( )ii the otheir hand 
I]c hog aid dock citterprises were intiiated with the fish piiiids the\ 

uates ta io a icc'l liidatc B l ducks andWVdsigne(d' fish produclion, 
h1 scoli-c-0i1iicnt1ikl !,cill0, bit flhc laCk 01'(.X
peri'iice with th'sc animals, Il' lack of' establisld inarket chan

lct.e'ss to ill)its iuti'OhcCs a bias iti COMIlarilig docks thIM 

flogs to the' lilare' tralitiolal cattle anii chicket eiltctprises. 

FISH ALONE 
The fishl prod ction sstemtu is describ ell iu detail ill Chapter I. 

Thi fbllowing analvsis is biased oii til' 3-1)i( i dhile. figre 1. 

Capital Investment 

' ata \'dure' (li; i"nludcost s Of'rrcil Tohece PVCh il)0,€'nsliV-iI Mid 
r t n p mVCr ai o n Theseo. d ta lic h ah,:oldm t eas )V. E i e tnll-l i l cs ts1( 

h r( tnsp l ;tI/ t),))i ,rt'ctv '.l'C B3/. eir tracor-olui m. n ll altrll it 0.0 p ,- ilr ,()l'Itl(-\w( =l \ \'pri ttts'ct s 

ilChndc'(I in t'apitil ill\(SIm(. il al'sis, hul)lo\c( illqiccts ir( not
ti no t e dll Sloe)ixis te d re nl1cc -o l lI be foi p rojc t in ter v 

ti ki. 

hll' av' 'er , total a a The'\ tcr Nurit t br til projctl s walis -I,191 

s1/.292,970.1:50(5\ih with. anilict; tll coustc 01' B/./. 0.7/1it2 fur titlwsuew 13/. al\('r.lt't ttl stif .0/ - r tl
 
po nldil n cil an d Il/ , . l2/ :I , o w- i~tt ip iid ar ta . The average(la bt l(
 

BI/. = I~lal.a tll(' I'MIZimMOMIu CItPllr(,Ct\y I ~Albotl U.S. $I.00I. 

: .\ ()FA. I.I.D ()'. \l t)I P ior( i ,; 

Earth IrLubur wp o 
nll\ i'i,! I).I(( w r a s~HIV. "I'V.~ 

B/. l -d yI/.I/ 

,.100 112.510 -(I 2,538.62
 
I"Sil :350 3.292.15
(S-.I.50 

1,401 92.50 350 2,175.397
 
2,010 136.50 250 3,03(.83
 
2..175 1-2.50 250 3,3s1.71)
 
2,655 1(is.1) 100 3,7.19.91 
2,9-10 219.00 300 402:3.72 
1,800 1-10.00 .100 2,,8551.00 
1,920 105.00 :300 3,052.93 

2, 160 1201.100 :30)0 .3,3-I.30 
1,0-10 99.00 300 2, 151.3fi 

3.-400 127.50 200 1,269 55 
1,755 20-1.75 300 :2,19-1.32 
1(() 120.00 .100 2 (iSI.(33 
1,761) 106.00 200 2,6 1).;:35
1,(610 100.() 500 2,SGIl.. 
2,210 136.50 -100 3,306.;i55 
1,9)08 126.12 100 :3.(2 
1,020 12(. 12 150 I,56.S2 

3(6,717 2,5(6(i..9 5,85(0 56.130.8( 
1.932 1:35.(08 3I) 2,970.0)5 

http:2,19-1.32
http:3,052.93
http:2,,8551.00
http:402:3.72
http:3,7.19.91
http:3,3s1.71
http:3,03(.83
http:3.292.15
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cost was 13/. 135.08. eartI-movii ig cost /. 1,932. and construction 
materials cost W/. 59-1.60. Iis last iten has oc ac.t\ciLce cstimiated 
ciscfItI lif. of 2( \'ears, wlicht results in an aiinulil depreciation of' 
13/. 29.73. ltaith-coiigin iontribulid 50)pe"cecI ol'lIe total cost, I
lor 26 ptrccnt, iltirils 16 p'ercelit, auid tranispocrtition 8 pcr-c'it. 
Earth-li hvig c' sIs sVlc'c W3/.0.82 per cul)it'c iic ter. E crtIh-mIlviiig 
costs \\ere' Ri-Ccii(I iln Iiclicie-huicrs Mid icl cl'l 'le;uaic tll- lo) 
soil, )od excavactiin ad leveliig,. illd cuctticg water divcrsici 
"tdi.-lics acid aCic-ss rcalds. 

\ Cindc-r lloc'k stolig, shted 12-15 sqclcrc Illetc-s il I) \\'is Cccli
. " ; ... i .. stiuccdelat elci prolct for stcccola-cl l ic(I li-ed. Tic i\'andipcct 

' 4 .- ',. ---. . .......... .ilge total cost \\.its IB. -1,.13, it ill Ic ccst oficaterials cii gcct.S 
" / :36-1. 70 acld laiccr, B/. 83.73. The estiiccated isvfitl lift'-olic stocc

age shced wats estiiicatec tccIcc-21) \ears. wichi resucits iccai acicaim 
7Y1i (Idepreciaition carge- il' /. 51.73. 

I'lw Iicaiag-iicc-it cf* ficc- ccccccccicM Vst (i (cc IM" ic-.1 ii 
vc stiicg tlc(- r-pclccticcc101, IicirSc-cV, acid pc-filtccciii pocccdfs andc(to 
assist \\'itl the total lcacvesls ofl tilt. grccw-olit l) cns. In thei partial 
li'Vests, i 120-tilt gill ntl is titilizd.. se iic,A 540)-fticci tItet decrp 

\\ccmuhl for ppwith 1/2-incli I wcoulc bce scflicit-it lt- scill(- is d lonIll 
RRR - . . fincish lIC tct,cl hicis ofl the ttiiiccg ptii. ()thcr ci'lecssic' 

cliilctlit iliCt'le(hs dip its, ficLckts, iid cages o llci p-is tchlcild 
FIG. 1. A three-pond module located In Tole. Chiriqui. This church fish l'cr gi,,c\-ccit stockii g. This cclicil)ici-iit lias at total cost ccl'B/.
sponsored project raises fish,ducks, pigs, chickens, rabbits, and 3(i0.50 with anctaciclu(c tiiin of iuible 2.d-eprcci IV2.66.02
vegetables to provide for their school. Students learn the principles 'Thce iicililr s\stllii cif fish prodcIittion incicls cc-fllcic tilicjia
of agroaquaculture by caring for the animals and garden. s-cd pilclioi. (Givcii tIatillh liillltcr is pricc arily ilihct-rslcd ill 

'.rov-cll adl I ir\-st. ill illv\is ilcilldvcs Iciicig tililpia s-c-cf ilhr 

".cc cI 2. I.\ s1\i:cI c si -iis isll Pl I(;icccsc - l I \ : k 2,,657'cil iicc I . iII 

li'l ]D ,t'cril iolll U'nit Il" ' IV/ Vt's'ccCcsh/licct. Tottl cust. Ufcid lif.itc du cIaI/ , 

Fil-til-icc'inli tralthr-hluilu r -10.001 .l1.30 1 1,9:32.)0
 
Mlateriis pipcs., PV( , acces, tctal 595.))) I))0 595.)0) 2)0 29.75
 
TraiIIs crlliticn :308.00)
occiall 1.11) 3 .00
 
SclclcctcI 
 2.83--1.Slihl'wled ,S] 

Maltcrials cc-ic-ct, wccd. icllcing total :36-1.71 l .00 36 1.70 20 18.2-1 

(1i:, 7'icllt
 
Scijl 3(1It., 6 Il. dtp, 1/2-i. c-t 192.1)1) 1.10 192.011 5 :38.4)0
 

Icc-shc with Icag

,;ill ctI 12 It. lo , 8 fi. dp, c-/cl 125.10 1.)1) 125.1) S 15.62
 

:3-ill. iuili
 
Dip icIt large c/11 15.(0 I .t0t) 15.0)) 10 1.5)

Ilickels c/ :3.)0 2.1))) 6.1) I ((cl)
Nct pc-ns c/cl 7.5) :3.00 22.51) 5 -1.50
 
Scil totIl :36).51 66.)02
 

/rood.\tock
 

rilapic c-i 10.02 3,39). 00i' 67.8)0 
Toital 3, 62S.00 11.01 

Isluck-d it Ic cIcjcivahcit lf' l6,-i:3/li that lilc- phroject cve-rag-cd.
 
lilpia sc-c-cl is lilt icitial stiri-ip cost. Blriicldsthck acrc-tlill scIccdti'-roii thc fiinihlcs ti bvc discirdecl alter sxilig. IhIccr, thiftc is it) dclrr-iatiil.
 

A INI'i.i: "3. ANNiAI. Ci S-iScF SE:I) ,\I I R : ICII.Zcli I:i1 FISIc PI(c)c'cIMcN 

t-ii De-s-cripticcn Unit (Cst/linit. QuiititN C(ist-s/c-c. i Yc-irlv (cisi .ItIi ''ltill n l1/. l's " 17,. It/. 

-(c0 iiiic1 cillp 0.02 121)1 c/i 2 2.-10 
IIvlrid carp sil er xhightl-ad c/t 0)022 :385' 7.71)Trciispnrttiicill trip 2-1.1) I 2.1.11
 
Scifthl 3.1. II) 22.73
 

/"r'rtilize)r 

Ill.rgallici 12-2.1-12 (6(} kg/ha) cwl. 17.125 0.55; 9.12 6.28 
Ttal -1:3.52 29.01 

'A pcluct-ctlii c-c-t is 18 1ciii0ilis.
 
2,'h1 iatchcry chil'ges If/. 0.11 trr inch cfficigc-rling and distriiute If'inuirings ol' 2 incles ili size.
 
'Stcked it ti, iquiv'al iil150/lca, the averagce stocking dcinsity in, li- procjects.

'Stock-d it tle c-ccivleuit of I-150/hi, the averul!t stc-kinig density ill ilh procits.

Tl'il avc-ig- wvath-r scirlilcce arct'a (iiitnilid hl4~..d, niursery cundglrci\'-ciit piinds) is .191 i- ii',r 01.-I191 lilt fertilized ati 6()kg/Ia.
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first year. rootlstock are then seltetld from the first grow-oiit har- males. It the 4 -pond system, la o. is greater yet fw tlt itI ble sex
vests to stock in tlie 1Wood )iiiHS. Fltitute Iioodstock ait olita ied ';In.Tie secoid (fSeparation of SLxS is less tiniIC CIii11is gi C.cmiiiS 
fioli lthe investlnt iin a large perecintage of' miles firstgrow-out poid.Thi'li initial tilapia stock is are selected intite proceduiire. 
I. 67.80, table 2. Lalor valles were averaged to obtain a staiir(ldized vhlme to 

Production Costs compare tle iflerci t !'ypt's (d lit'estock-lish associatitos. The low 

poly- I)C1 i t'relicates pi t'cl itkS more rigo o s a iil sis. 
The p u0(d w ith pirincipal S )et'it's illis stocke di tilapia as the 

ciiltii'e with coilinliii carp. awld the bigheail and silver carp hybrid. Yield and Return 
Tilt' carpl, set'I is Irclus ed at the beginning of eaih lprotlctioli 
c\cle at ; cost ol'otie tt'nt ptir inch. With an avr'tage stocking Size 'id 'ish prodution (lata firo tileiiestotk-ish issociations wereltui

,2 iiche!, tach carp seed costs II. 0.02 talle :3. lit averagti trans- li/c(I inthit' fish only bliigts. The lnilliaire allr-ged to the liudgets 
portatiiln cost is 1/. t2.1.00 vas vil'ii'ahni to fli' qiliaititics ohiliilillre prodtct'd by the aiiinalsper trip. 

lei fish pritiitiul cycle varied greatly btetwt'cn projects. The actiulI' onl tihtpollds ill ort(Ir to utilize that lish prodtlction (itai. 
actull cvclts wcr' iv'riatle Il liatin iht' <'s-tilloiilh cyclts utilized ill Fish piotliutinii was calclattd ii,units til'kiligraiis f)tr liet art,per 
tit.ailailsi. Tht first partial hiarsest \was din, with ,ill Ilets at af)- year ii (u[lih to coiipare the ditl t' nt types iif livestuck-fish asso
puiximatt'ly . ilontlis aft"er stocking, the pfl d. '[Inreafter, the tgrow- ciations. The highest fish protdlctioii, 3-160 kilograims per li'ctare 
ot poinds liarst'sttd iliotilv.\Ainiil costs wet dt'teriiliit'ld per yt'ar wslsobtaintdtl The lowt'st fish,t'ie n ill tit' (luck-fish associatioi. 
by tnllltiplviic the toltal costs fer cych lv 12 and ti\idin i y 18. prtodlction, 1,727 kilngrai;s per ltetare per year, was pridlict't in 

At tit' oins't oi each prtdiit'tioii c'i., fit' poind was l'rtilized fit' cattlt-fisli assot'iation. whilt tit llig-fish assot'iatioi proltced 
ont. with ain tile rapid dt'vt'lopient eair of' iinorganic firtilizer to stinuilat. 2,197 kilogramiis per hctare per fish. t'hicktii-fish asso
ol'iatiitl fiotld onrlists illtI' firtilizter applitI 12- resulted ill fish priodutctioln ol2,3fl kilograiiis per liectart'.iiitl. 'ht' a\'is ciatiili 
2.1-12 zit rat h i-iliith pro- Ill. 0 -t0pta "60 kihlgiral-s fer lt art' lt t.rci1th Tle saliie o)f'lt' fish prdtict'd \%-,estimated to lie 
t l iollcvclt'. polilitI. 'liTis is tit' actual salt's prict' ilth e fish il thi t iiommuities. 

Labor Fish prolndut'' with duck ]illiiit' resulted ill iiet let'rns to cap-

Ili order' tii iialvt' tit. rel five profioalility iif'tit' f-ishl p(iidctiii ital. laid, aid iliiaiageit'nlt f Ill. 529.10, table i.This was fitlliwt'd 
t'iiiiifiiiirt" t' ihiiffit' liiitsaty ti i cllt't fit' liv I/. tliiiure inifli~ ht' I2V-t.-12 with chic'ken iiiiie,B/. 1,,8.19 withwiith hiog

compone'nt ;tlu', th- \ah'of'tht(- . tCollecto'.lalbI thia iTtiSSactlt 

IIIiiii rt' iitl afpply it ii lit' f)liiitptwasl estii att'd. 'IThis iia l'sis as-

Siilit that stockcnterprist' alrt'adv exists iltit' 111liti1it but is 
nilt assotiatetd directlv with tIhi, ili Iuit. Tht' uloii kiii rsluuidilfish prnxlit ' of Itaslilt' ill Plllall t- pllnd. Fior tiasof unthiu 

had fit' liiglu'st B/!. llipai siillU- iivti)i kifI log aiiiie clection tiiS. 182. , talt -1. Mdll isolii, prititpr iit td to Iirit-i'vs pe'r uii. 
)iit'ks aid t'lhitktii iiaiuiirt' toss sun' idi'iutical, Ill. 1:3(.88, with i-u Q1 I1uosIo \,u, u-: NI %miw.Coui.i-c il. fni\S

tattle uuliuII - costs lll'tI,, 117.0). (attt' nlliwa'%'iIll, ).II i I'lowest, B/. s NMI \]ilX, ' iit ;ilIi\ Aii.()i:) 
collht'ltitouly rti' tiiiit's )'i we k. \ii'tias tI'i(ilit'r ailanures_ _ 
were c'ullltt il il. h.urs Vilulfi"o iaulit-Til %ihi,

t'l''t'ulhtha if tlt'iAl tit(, I-t\iill\by Ii uS " ." Mt Imy..l)da\. I/\~ IV.ufIllt' labor litilize, l inl idcdt IuIoIAiII'Is vl'aih\a "Tilte Ina,illrily ol lllhs wa,;s " 

tIt' groiaup flil liai 'ti t' )ata oillaborr wvrv I s 1..... :365.00 1,5.62 -. 18td (he prjec't. it'tlil't .0 00 IS.2. 
,
OIlly dirilig tht' tisriictii ainld pl)(illt'tiill lalor was esti- ..... 1.511 2:3.11F 117.(il0 

il;ttil. )itks ..... . .75 27.3.75 :31.22 It.00 13(i.88 
hit tiet laiir was testiiuiatetl to be (hickv'tus .75 :31.22 1:3(.8s 

c hiliS'. (iatlh' 00.100 2(..2, 

2-ponli svstii, toil miuuiil 1.f5 . . 27:.75 1.0 


table Fish tit' 3-pond ss t'ii, h'iit'uiv
Illali-iolirs.,fi pro ti(icti alone. lit 1.\ iniui-dli' it il hi,1]lurs.
 
lit' lllor is alioist Iripled ht'caisi olftSXid('iitiicatioi to set 'Cattlt' ml s tillited ll3 ds ptvrVk,
 

'r'%1i.-: 5. Y .%iIwi iii- lnoi IN Fisii PlOuici m iN S ',,T:\IV\%l.ti:I 'III.IZII) I\It'ts N itr.DlI) 

B p~~~Violt1l"go w o r o - l t ilsn T o t llS.t. h )dN lrg (S'v-tj.l Tota Il\'u t~\ lw tl ;inl-;da\.
St',li). lIl ia-'st and Iliu'tst and Partial Total "la 1 c s, V./. ti, (I. 

SI' ig! Sxi'ni luar-s-t'st har'ts 

Tw) p(oltls
Pl-c~th . ,fi '2 :20)
\d 5 
Yeal .... 1.5 18 18.67-' 1:3.33 51.5 fi. I-I -I.))00 25.76 
Thrt'vepllids
 

' '.tie . .5 61 :32 2 2(1 
Yi'arl' ..... . 18 6 18.67 13.33 1.17.5 18.4-I1 It00) 73.76 
Villilpiliids 

Per ct-h'v .. . .5 (i :32 12 2 2))
 
Yl'rh] -. 5 18 96 :36 18.67 13.33 1":3.5 22.9-I .. 0) 91.76
 

I .S-ituotnih t't-It'.
 
;Pa iial Ihartusis arn' fiuriti shotkiiu oir 1i InI's)-tih-i)t;it tau 181=
initiatt ile lllliltll lvtlhs, n f-Ir l tu' poais'stutl-is tuual l 2 j("f I) - 18.(67. 

I1iis ( . '\IIE3i (AV)\N AlilL I'vii"lTIIiii: 11.ANs'+i.N-1 I 'IIN 11%I 1.,INi)AND MI I lAND ISII PlItiuii i-: .:iI 
\nIi I)I-I,.'iT I-iIu NIAM'Iu : ((;i I\-oiutAii;.\ = 2,657it-) 

tFisht Salt's irit' (,'ws AIut i Va'iale osts T)1tll Nit i-ilu-us tollii'' plfrlit-tilt., tisI, rt'tllis fixe iilill tapitll land, andkMIgIk1) ./kg IV 1. alluli-', Total. IB/. B/. tCo.s, Setl, IV I/. tots, iiiagt'i IV
IVl. 

IIogs ............. 583.7.4 1.SS 5 :3.tJ 111.01 29.101 182.-18 211..I8 :325.51) 188. 19
 
Catlh.............. .158.861 .81 .1:03.80 11.1.01 29.01 117.)0 1.161.1 2(60.02 1-1:3.78
 
Ducks ............ .919.32 .88 8)9.(100 111..01 29.)1 1:36.88 1(65.89 279.9) 529.10
 
(Clicktis........... 618.55 .88 5-.-1.:32 11.1.01 29.01 1:36.88 1615.S9 279.9 2(-.11:3
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HOGS ALONE 

Capital InvestmrientCapta IvetmntNet 


Pigstics were constr'zctcc with coilcrete floors, pig wire, alltia 
zilc 1'o(('with aii average total uost of' 13/. (i62.00, table 7. With l 
c'stilliatet' lisefil life ofl10 vears, the aiulal leplrciatiol is B/.
66.21. A liock storage shed (12-15 square meters) was illsocoo-
stiictcc' to store fivl'(di(oillmilit at total 'ost (f' B/. 36-1.70. 
\Wi'itli exxi li of'2etiiiatt'd lis t'fiil 0 w'si's, the itiiiial (lep)r'eciati(in is 

13I6.2-l. 
Ilog proiili 'tireiiirts se\erdl atf(Hitohiial tii ls. .,iich its)ic'ks (2 

years 'ise!li ls (2veasl's nswhilil),and iawed'lai\ow (5lifi., Sio\'51
fl'l toconstrctx'x' 


B/. 1:33.10 villi :llininial (('feleciatioil (if 13/. :350 .
 

tvalrs Xlis Iit{'), tihep~igsty. "l ihl](Il[ipiilXti ct'( is 

Production Costs 

I log o'doctiohl all Zvd based ii uit of'n0costs svsci ilapi'(iic'tioll 
;20) ililials. 'is was the iaerage lioiohc'l" of*ailials pIi'aciage 
pll'j'ct size. ledel. pis \'.'i'(' i''ihas(,d iat wii'b 4:3piIwc aave 
folliihS aixi1 a\'l'i'l'c' Idcl)!. 1.2)15 per p)o1(l. Eath -chd"f)i"]g.lii pu' 

c'o(st iif)OIprixiiiatel\ ' B/. :36.15, tahi S. 

giratl] bv pojct. SiII' 
stirtl:','.row aiid ftliiing i'atioi s, ohile 

The'ti'ding ire'ini vaillie h$' ' omt''s f'C 
w tlili'cIhlcts f'ed 011% 

gi'oi ',and tteliihnlratiols. 'lb lsltairii'ilii. li1'a iihis,Il'iiil-
titi c' I \5'tl r'lilg totlht difleiot prices to ofi-'I'll Wil'c, \5I'ig]ih'd 


aii \w(glt(id ' till' hid filll',.
oil'ii, Tlis is the price appldic 
il th, aiialhl'sis. 

'l']l r1'ticalk.l it ll og fl'o ctio c'\lic' is 120 l\ts with 3 )osill, 
cyctl('s I' .pv'l\c eess,$'(lu'l. the aVeI'agt' hog pl'ol(tioll c'\le('was 
1.5 f)('' lerw;'This slow Illlover wis (iie toi logistical pol'eIiisliX.5 (l 

'T'il.l: 7. ]I\\ i:51\l11\ i ( IsI l(ll 1 i)(;Plilol l I \ ( IilUlm "II:iw PIcs)(2)) 

Cost/i)l. 

I';lig tl'il 
Mtials piwi'e. coicietv olal (. 12 

But('')tn s :3.00) 
SiloratI' 51111 
Shills 
I'ic'ks 
'II'c Ibit.low 

Ilitt'iAlS total 
c/li 
C/il 
c/ 

:36 1.70 
(. 65 
9.940 

95.0( 
Tl'lli 

"Tl l.:,8..\N\ A1,(:OI S .NP Ii):it INs (lit I[li(; lh wI ci'll\ 

Ilteill Delsc'riptlionl 

]]Ioi.s .\\'rnl' (''iL]lll fI )l b... a\t'l'ag'1)l'1('' 

(:11011 

IFixt'd
nli ml D ' lpie iati li 

\ii ia h.Icer pig.s Average w'ighut 4301)lb. lrice 01''rxl)t,of1IV.1.205/11. 
V'i't'd Grovilrladi latt'iliilg
Mledicatiln 
TriSllsplrlatioil For al.' i lsa ld f(.ll(I 
Tawi's 
 Slui it'riig aidin liintipal
hilil'Hlat'' 
[iiei'esi
(914)/ 

'J'otil olliiial islts 
rehlil'tis aniid
Aniili lit(- to capital, lanxd, xiianiliilil 


t'r't' ol'Il ogs.i'Ilojccts iilS't'l'(l- 2 mortaiiOrtillity 
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transportatioill ( loalnlagree'lilts. Per cycl(e prducl tiol coIsts are
 
llillt illied b)y 1.5 to obtil ainual costs.
- eturns to capital, land andi llmaort-n11tet w\ere !B/. 17 5.70. 

CATTLE ALONE 
Capital Investment 

The cattle coirals cost, o0 th('I( aage, I/. :381.00, tahble 9. The 
estilliate iise'l lilh \its .5 ''ia's with anl aninual d(,preciationl of' 
13/76.22. 

Cattle 1)X'p)oxliltio)l axlsoe'('(flires aildlitioiial iiciilg aId, ii iniall\ 
iistaices, rt'-('stalishillit of )astllre. Total in'sestilient costs arl 
IV.1,520.11 with ;iXaali lal l')reciation ol'/. 16.1.02, table 9. 

Prod lction Costs 
Il the iii(hiiilar lrolJecs il.'ltta'lcd 'ithl cattle, the cattle c'iltcl.

prise w\'as 1a ild\'estaldislihe(l. For this rieaso., the oil ,ecolloillic 
(latl collected wele the co iistritiol atol lahor costs IbrIhe corialali collection oIf, llaoir'. ''hle iat' iicllltl('(I ilthe ailivsis io ix(.'

li'V ah s\'e'1"' hwreoitailelthi'ill tIll' l"pa'taou'oto e l'rolc'ciol 
e'i
ecIt'aiaii of' .%11I)A 

Tl' aiil'sis is Ic (iia f)i'tlictionnit(i of 2t)hie(l If'cattl'. 
This \was thel'i'.igc' il)(''ofvil;ii\ cattle cllrlill atiiight tIl collect 
iei '.'"ihle It0 (i('tils the prxliltii 'lcosts. 
'h, inlie f'roio cattle )luldil.ltioo is hased o)xxii sli'val ("of95 

f)'c'c'lt aii ivll) xiV('i\'i. )llsll (fcit'. aliWeight ItI9))) l)ili';l al, it 
l)'itc ' , o i i.(tii l' illiltI[ tahlh It). t'('i lrl is to afi al.i nd aid 
llllig('lli' WIl'' I3/791.9)). 

DUCKS ALONE 

Capital Investment 
t,(i'xi'i,( ill'le liic'ks \\'l'-' ii\it\, that ]px'(i\cll ret' ac'ci'ss to pail 

II'tiite )onlid. 'Ie tlhick coxri,:s cost i 

Tt 

1 3. 22 

2 6(itt1).)0 

1 :36-.1.70 
2 13.30 
2 1S.80( 
I 95. 00 

I, 159. 92 

ai'('agv o'B/. 5-t).;30., tii ,11. 

years /.
 

1 6 2.1 

2)) 18..21 
"2 (2.
63 
2 9.)1
 
5 19.00I
 

25.51) 

(UNIT oll2(wI1 ( ;s,1.5 yil.I;si'':l( YI:\li) 

Unitl (osl/1iliil, (Q)i:1lltii"TotlxCost, lit.B/. 


flug I lOJ..t) 29..' :3,.5]3:3( 

llil. 363 15 :30) Ic
1,0,-1.50) 

c'w\t. 12.50 1:35 1,(87.50 
]iog 

total 
2.0)1 30 60.30 

IJ:3.50 
Illg 
hog 

1.42 
2.00tt 

30 
30 

132.630 
tit).)
58,.20( 

3,337.(60175.7,0( 
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The usefil life was estinated to be 5 years with an annual lepre- cleaned duck. The theoretical production cycle is 11 weeks. How
ciation of '1/. 108.06. ever, tile projects achieved only two cycles per year. Net returns to 

iucks were the only livestock alternative that was Imarketed in it capital, land and imanagement were negative, IV/. -345.90. 
t)rocessed fbrinI logs, clickens, andl cattle were all narketer! live. 
l)uck processing required an investment in equipment tl.t in- CHICKENS 
clildIed it 55-gallon barrel fbr Ioili g water to clean the ducks, tweez- Canital Investment 
ers fil plucki ng, and a cooler lbr tr:usporting processe( (ucks. Total 
cost was W/. 6-15.30 with il annual depreciation of B/. 122.56, table Chicken prod uction units were alreadl fuinictioning when the 
1I. mudu-les wei e built. Investient costs were estimated fbi aiunit of 

2,000 chickens. The projects with chickens ha(l several units ol'this 
Production Costs size and always had extra niatni re. Capital investment ilcl dled coii-

The protects associated with ducks had an average of' 150 (flicks striiction of the chickenl house, well drilling, pump installation, re
per project. This is the production uniiit itilize(d in tile analysis. serve tanks, labr, D.eders and waterers. TOltal iiIVestiiielit cost wits 

Prveessin g and marketing costs were B/. 272.66 per year, or IlV. 13/. 6,341.70 with i ilal depreciation of 13/. 698.17, table 1:3. 
0.21 per ductk, table 12. Stocking costs were onlv W/. 276 00 and 
fecd costs were B/. 1.162.20. These costs are the actual costs re- Production Costs 
i.Med ill the projects. 

Duck prohuiction was 566.3 ptunds per unit of 150 ducks. \lor- Chicken production costs were estimated firoi secoii(larv data 
talitv was :3.2 percent an(I average weight was :3.9 pounds per obtaiel froni the I)epartmnt oflivestock Ploidtetil . Theoreti-

T , FOR (ATrIET.xiLiA A. INV]S'IMI.x (S'ICo 1lm u(TI()N (ILNrIoi:t 0 S CI()(KI:HS) 

Iteim )escription Unit Cost/iiiit, B/. Qialitity Total cost, B/. Usel li. dprecia ,
ilevicatiiii 

Fenis'{3 kill)i 
I ,t stakes c/1i (0.25 1,200 300.00 - 
I'llbed wire roll 31.25 12 375.00 5 75.01
 
Stale)is 5t0- 1 ioiid box box 32.00 2 6-1.00 5 12.80
 
Ti*iisPOirtatihin-t total 20.00 -- -

Suitotal 75,9.00 - 87.8)
 

Coral total 381.00 5 76.22 
PaN~ftlow hulp)'olritllet 

Stieil Cwt. (.00 () 360.(0) - 
'rraIispoirtltioi total 20.)0 - I
 
Sihtotal 380.00 --


Total 1,520.11 16-1.02 
' e'l of*tihtillis aid It'ce iiiprivelleints.iinaJoiity sestailislitd. T hese costs are ftilie 

-I'llh-firin is assiilited to 1w : sor .
30 kill firill re, ol'silippl 

lA\'eirl c(Cii)truictiiii ciisos in li(e pliects.
 

Tli.i: 10.:\eNi. (AN)NUAO IANI 1llEiTriNS (VXITlE'iii oi.,20iSn:Kllis)S Ii) PiOtCTlIN (UNIr 

Iteiii I)escriptioi Uniit (ist/iitB. Qia tity T'Iill Il.coist. 

Il li .i's 
Sticke rs poniid 0.-t) 17,10)1 (i,8-40.(t0 

Costs 

Fixe-d 
Ailuol d41 CIiiionl 16-1.02i 

\ariable 
S:iiktr calves C/ti 250.00 20 5,000.00 
I)epri sit ioli total - 100.100izat 

.liiiiili:.d salt cwt. 1-1.9) 3.2 5.1.08 
Urea gal. .25 .1)0I I1)0.I00
I sillitnce head 7.50 21) 150.ll0 
Tali iispoiNattion head 12.1))) 40 180.I)Sulhi l 5,88-t,0t) 

'ITohil allllild co(sts 6i,018. 10l 

Aiiiial Iet rtirtiAs ti Cal)ihil, land, aid IIll t tiii ittt 791.90 
larketl weighl aveiaged 901) piiliuds per stockr. Morlaiitv was estimoated at 5perc;nI. 

1:I Piin"rALE 11. II.S'IMIrNT COSTS lDUCK M)r'iN(UtIT OF))50l)(:s) 

{;oft'Iife 
Cut-i-al 

MIaterials lotal 5.1(I.30 I 5-t0.30 5 10)8.06 
MUarketing 

)I'il 1 55-galliin c/1 I0.00 2 20.00 -1 5.0)

Tweezers total 1(.00 1 10(.0 5 2.,)0

Cooler i/1t 75. 0 1 75.)0 II 7.50
 

l'otal 615.30 122,5(6 
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caIN , finir cyclCs of chieken coild be pioduced per yveau However as LIVESTOCK-FISH ASSOCIATION
 
the hogs and dticks only achieved hail frwhat is theoreticall pos- on
C 

sible, the elicken is were also analyz"d oni the Iasis ofrtwo prodilctionl Integraion0 IlisstOck witi isi provides certai 'co ics 0r 
cycl ; per ye n Net returns to capital, land and nianagennent were scale. The stor'age shed for aniinal feed can be used fr langing op
It/. 858.14, table 1-1. seines and other nets. Livestock confinenet finilitatcs nilking of 

cows and also facilitatcs disease ciontr'ol and disease pnevention
T.\I.iui 12. ANNiu.. Coss AND HE'l:'IINs FRs l)tV:K PiolWtrnoN illeiS.n'I.lh siMo, Intlkvts Used Ior eding swine cal be used fbr 

LNI'I OF 150 DucKs, 2 (ici.i':s.rctn YI.AI0 hlt vesting fish. 'l'he hoIg loanioe is litilizel as aifertilizer fin" fish pro
duiction and the pond is a sanitary oneans ol, waste disposal of the 

(ost/nlnit, QnnnitV "hnl, cost, manire. ('alli g tilt' p)igsty amid fertilizin.g tihe fish pond is thne samell/.IinUit I/.task iii integrated .'sstelhs ainid tconomi i/ise labnor 
Ilvitnn s °The integrated svstelnis were analvzed as a whole tio avoid siihJec-Docks I1..1 I.130.9-1.. 1,132.6W tive cnsiderations in allocat iing usel{ rcapital itels tIn liffere t coom
C(ast\s f)onnIts of' the systeon. These resilts are then cOnnlIarCd directly to 

122.56 the analyses of tne activities as independenit enterprises.FixetAnnual dh-lircciatio)n12)5 

Variable HOG-FISH ASSOCIATION 
I);nckliin s c/1i .92 3 00(I 27 )0)le d c'\t. 1-1.9) 78 1,162.20 The hotad in i i nenit i_os nif' tie ilinteg. n'Ii nnig-fi s 'stenun is 13/.\larketiIIg total 136.33 2 272.66 1,-t17.22 with ;Il anialt depreciatinii nilof I/. 215.27, tahil 15. AnnualTransportation 109.72 pi)idiihctioii Costs weri' 13/. 3,462.68 wit nit retoirnls tin capital, land 
lnhtr.st 3:3.7) aind mianiagemeint ol It 56-1.31, figinn 2.
 

Total ;nianil osit 
 1,976.8.1
Capital.Anal lintintlliis tin -3.15.90) CHICKEN-FISH ASSOCIATION
 

landnn.ani Innanicn tn
 
1300 dicks with 96.8 pIccnl sinViial ii) an ilcigiV eWCigiit o'3.9 poinds Th to.al cash inuvestent \-itas 3/. 9,9697t.0, taible 6, witlh an-n.

lnr duck. liial def)reciatioiin of' It/. 812.18. Tile alillial toital consts were Wi. 

'TAliiI: 13. IN ES:NIII C YIS FO I II( KEN I ICI N (UNI'I I)1:,00i 0 CII KIAS) 

Itenin l)e'sc'rinlinn Uiit ii, Totan tsi'fhl lif'. n\l(Jiistiin 'it. coist. .I/. ititY•riUIQ It/. c'ns Ill. 

Coins)rultionin chickii hilinisi' 3.871.7(i 1) :387.17
W ell and tl)iinl) c/i I ,81)0).)0I 1 I,S !.t)I i) 180(.00

he I.%(t'llIg{nll\i, nnik ()).o1(
0.001 11 3().1)tI:30.00( :30hn "0 

Willg iitrl(l C/n 3.00 20 2 30.00ill0.o (a(i 5 56.0(0Fcet-crs 
 :30.00 2 15.(0
 

'i]'(ltl 
 6,341.70 698.17 

()'iS I iU:nNus .:' A"'.ii: I1 IANN OSi. AND (nIUnICKIinIOi()InIN 6,972.00twiti nut returns to capital, lanni, an,l ianageei nt or I/. 
(UNIT ni 2,000 ilnKI.;AS, 'Iw i'n:nY.:S IT YIAI) 1,259.4.1, table 16. 

CATTLE-FISH ASSOCIATION
Colutn it, Total \alit The total cash inivestinneut was 1/. 5,148.11 an aiiial (telre-ItemUni wcitiinn cost. I/. ciation of' I/. 278.)3, tabe 17. The total annual osts wee' IW/.Uninons.6,191.12 with tnotali net re'tiuniis tio Capital, lauid. anl lillaiaint ilf'

C(.iinii fII. 11.53 1.1,5)11 7,687. 12 W. 1,)52.68, table 17 
Cost~s 

FixeI 
A nniiual hl riatiiiin 096. 17
 
Variablies
 
;Inictks eacti -1, 960).0)0
.2.1 000) 

Vaccinatioins
 
Chicken piox bintlie' 2.75 8 22.)0

Newcasteh ittln' 2.35 8 t8.80
 

I)epai'si[ilion Ih. -1.50I .1 18.))

\'iliiiiins packet 2.85 8 22.80
 

Stainhr cwi. 15.35 100 1,535.00
Finishlir cwl. 1..53 220 3,201.00

I ' hintatl 11.21
Iiitil'liatm 


lI'(il, 
 sick .25 200 50.00 
I)isinft'clan bnottle 1.00 16 16.00
 
Clth yard .50 2)0 1 li.00
 
'l'nTN tiolno's0,1t 176.00,,, 

lotal varialecosts 6,130.1)6108
Total ilnlllol _ 4 

'Iinaltiinnint6,828.98 ~A.~' lit 
consts 

Anni dl itiirnis tincapital,nect 
 FIG. 10. A two-pond module located In Las Penitas, Cocle. A pigstyud, anndinanagei ient 85. 1,t (under palm irees) and goat corral (far or distant background) pro
'Avrageweight nl'3.7 ponds. vide the manure for this agroaquaculture project with the motto,"Food Is Peace". 
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i 

TiI.i. 15. ANNUAL COSTSAND RtETURNS FOi 11o(- Fisii IIOlLC1ION 'I"AILE 17. ANNUAl COSCTSAND IETHINS 1:I1 C .I.'-1FisII IROD)UC'TION 

Item Total value or cost, /. Antal depreciation, W3/. Item Total value ttr cost, B/. Annual dep,'eciation, I3/. 

Atnntil retuts.s Anuiial refmtits 
Fish ........ . .... 513.69 Fish ............... -103.80
 
Iltgs ....... .... 3,513.30 Cattle ............. 6,8-10.0(
 
Itital ititlllal ittuils .1,026.99 Total atnlal rcttro s 7,243.80 

Fixed costs IFixed costs 
Pold............... 2,835.00 29.75 Ponds .............. 2,825.00 29.75
 
Stotrag shted ........ 36-t.7(0 18.2-1 Storage sited ........ 36-1.70 18.2.1
 

'lroodstock.......... 67.81 - Equipment ......... 360.50 66.02
 
Pigsty.............. 662.12 66.21 Iot)dstock . 67.80 
I'qlqipltntei ......... 487.60 101.07 Corral .............. . 381. I1 76.22
 
Suhtoal ............ -1,417.22 215.27 Fencing ............ 759.010 87.80
 

Pasttre improveient :380.(0 
aiabolt 
Fish seed ........... 22.73 Subtotal ............ ,5,14t8.11 278. 03 
leeder pigs ......... 1,084..5( Variable cost.s 
F.rtilizer .......... 6.28 Fish s ed ........... 22.73 
Feed ............... 1,687.50 Fertilizer .......... 6.28
 
Medication ......... 60.30 Stockers ............ 5,(100.(10

h1sIlIrl co........... 60. (1(1 Supplemieinital I'ed ... 25.1.(8

'Inasptlita titon ....... 193.50 Il::1rnlhr'c ........... 15(1.00
 
Taxws .............. 132.60 rianspotaitio ....... .18(1.00
 
S hiltotal ............ 3,2-t7. 11 Sub:otal .............. 5,913.09 

Total ainoal cousts ..... 3,162.68 Totl a nal tosts ..... (, 191.12 
Anllil nt ettrietlls to Aniual iet retulrnls to 
capital, hlad, lld capital, land, and 
ia llt 'llicilt ........ 56-1.31 Inalallgeitletl 1,152.68........ 


TAliBL 1(6.,Nt. (tLsS AND HI..tINS It til (Il ICKEN-FISII PIOIUCTION TAL.E 18. ANNU. (X'IS AND III-t iI.NS IFOR11)UuK-FISII PIilteCiiON 

Itin Ttill value or cost, I/. Alllll dlepreciationt, IV. Iteit Total value or tost. 13/.Animal depreciation, B/. 

At 111titil urntts A i i ial rturintts 
Fish .............. 
Chickten ............ 
tlanliIIIl rttitrii, 

51.1.32 
7,687.12 
S.23 1 .1-I 

Fish ............... 
Docks .............. 
Tohtl annual returns 

809.,11 
1,63(.9-1 
2,-139.9-I 

lixlvd clsts Iiled cost.s 
ltld, .............. 
Storage sltt ........ 
Itlt ilmelil ......... 

totidstck .......... 
Chicken holls ..... 

2,8:35.00(1 
:36-.70 
7301.50 

67.8(1 
:3,871.50 

29.75 
18.2-1 

167.02 
-

,IS7.17 

Ponds .............. 
Storige shtd ...... 
"1Eiililenit ......... 
lIrou dsock .......... 
Corral .............. 

-2,835.(0 
36-1.70 
.165.51 

67.8 
. 5-10.30 

29.75 
18.2
8(1.52 
-

108.06 
I'inip. x l ank .... 2,100.00 210.00 Subtotal ............ -.,273.30 236.57 
Sutltal ............ 9,969.70 812.18 Variable costs 

Variail' co.st.s Fish sced .......... 22.73 
Fish seed ........... 
Chicks ............. 

22.73 
961.110 

DIucklings ...... .... 
Fertilizer..... ..... 

. 276.G0 
6.28 

F tHilizer............ 6. 28 Feed ............... 1,162.20 
Anitmal Ilvalth ....... 
Fleed ............... 

81.61 
-1,736.0() 

Marketing .......... 
Trairns iirttiiuioi . ........ 

272.66 
109.72 

TIrMISIItililln ....... 176.(0( IntreSt ............ 33.70 
• l\leit'alliIC(......... 177.21 Silih ti ............ 1,823.29 
Sultolal ............ 6,159.82 Toital aiinntial ctsts ..... 2, 119.86 

'lI'tal tttllios.lt..... . 6,972.110 Annual oet retnns to 
Atiual nlIreirtills in 
capital, land, and 

capital, land, aind 
Illalliagetllllt ........ :321.1 8 

manigement ........ 1,259..1 

Production Costs Per Pound of Meat Produced 
D)UCK-FISH ASSOCIATION 

Gi'en that the ,nitial goal of 'the projett was Ito produce anilmal 
The ciash inivestetnt \itits 13/. -,273.30 with ai iillal lepreciation of' protein at a low cost, tie product ion costs of the diflerent types of 

h 
Net rettiuns to capital, land, and managemetitare 13/. 321).18. (Itliil\tit)' of Inat ilt Ct(d ill each integrated svshi't \'as added to 
IV. 2:3(.57, talle 18. "i'l tital anntoal costs are3I 2,119.86, table 18. meat produced were calculated it' (lie alternatives considered. The 

r 
the fish proidct ion (all in live wveighlt) anl this nubiler divided into 

Summary of Budget Analysis the total aiiinnual cost lril eh respective systemll. 
TIe costs per poild of i eat varied 1letween I/. 0.141per pouittd 

Bhudget anialysis indicates the getneral protfhtability if'a productive offish (with duck nlilltire) to 1/. 1.75 per pound of duck meat, table 
activity ly cotimipariug tlhe average cots anid retlrlis ill a given yean'i 19. Fish nleat produced without atliillial iliteg'ition \as always 
Ciillparil til dilereni al ttia lives cons tidered, the "chtick-lish" al- cheaper (ban tile other nieals considered. lntegratiingy the livestock 
lenttative yiedckd the Iiglhest Iet return to capital, landit andtni- operaiti las witi fish lowered tihe cost per poid of ieiat in every 
agl('tlt, 1/. 1,259.4-1, hb(al: 20. The l,,ast protltable was fish raised case. l.,or example. pork production alOlic' had a prodictin cost of 
aloie with cattle niantire, I/. 1-13.78. Only (te aCtivit\, duck pro- 1/. 0.98 per pouil bit wheni fish were integrated with hogs, lile cost 

uictionl illolit;, \'Its n1 lproftable, .  (lopped to B3/. 0.1 per pllon~l. 
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IT\lEl~l. 1,9. It it PotNI) Pom'(1rtsiXTABLEPEB POUND ) (119. PR 

A't,crntive Annual produt-
tion costs, IV. 

I. 	Fishitdlk... 279.90 

(duck nltatirt)


2. Fish altt, . 
(chicken 279.90 
I.ltish hre) . 
(3.isit almot 325.50 

(hog Itallitte)1. Visi-tath ....tt 
ist 6. 191. 12 

Total 

5. Cattle..........018. 10 

63. Fish lo,.It .... 260.102 

(tattleitittn.t.) 
7. Fish,-cticke s 

(hi]lic'us 

Total 


,S. Chicke~n ....... 6,840(.29c 


9. IFiSlt-dtttks.11CSprpcieadt~
Fish 2, 119.86 
Ducks 

Total 

0.Fish ..... 3,-I,4 


IhI3s 


l'otal 
11. Ih11s .......... 3.33:7.60 

12. )tck .......... 1,976.8.1 


ST' o AN 'rllhlesIN Cos-is OF, AN IMSAt.P1,I.It 

live weight or Cost per 0I d
allimals, 11). 1catl1 Solrdd,/./Il. 

2,022.50 0. 1...Componenlts ill isolation. 

1,360.81 .21 

1.28-1.23 .25 

68 67 
17,100.00 
17,785.67 .35 

17.100.00 .35 
(8.67 .38 

130.81 

15,8(64.<"i1 -1 
1-1,50.1.00 .4 7 

2,022.50 
1,132.60 
:3,153. 10 .67 
1.2S-1.2:3 
3,t17.,16 

.1(91.69 .7.1 
3.107.46 .98 
I. 1:32.60 1.75 

'i.sltt..: 2(1.SlstsI.stIII NcT ltl*ttlNc)(IICITt.II.. I,.\NI. 
\\D NIIN (;I:stNT 

Altvriuii v NV I'VIII thrn lanid, idr hi eaiit, 
nlla mnt.'iillIV/ 

I . Fish-cltickelt ................... 	 12.59 .4-1 

2. Fish-cattl. ...........................
 152. 68
:3.C ickten ....................... 	 858. 1. 

4. (at(It' .......................... 	 791.90 

5. 	 I ish-hogs ..................... 5(-.3 1
(6. Vish alnt (duck illihUre) ........ 5ft.0ti'(l

7. rishi-ducks .................... 
 320.08 
8. 	 lisli alloue (chitcketn miun') ....... 26-1.2 

9. 	 Fish alote (lg i aiir) ......... 188.19 


10. Ilogs! 1. Fish ahlon.............. ...................... 175.70
(Cartthe mant) ....... 1-13.78 

i2. I)itks ......................... -:3-15.90 


Rate of Return Analysis 

Tile iitt'trnal I'alt' (ItII" ii is a ust'uiii tool Iti' atiii g tilt' tff-
'it'll'V (If tcaipill itst, ill dillrtit ptIjt'Cts IIIlI)holil tilie respective

) t <)0J lt "l 	 i tI i V tS'01' tlhe C S . ii l d it i il ln a ] C tO l O ii n a ) 'Si . IbC I I C . ii ol~n etl 

t'ittlt'' (it' itt'{it(' xni nt r th.i -
tittiita l tt( n ilailionat\ill ,f' pt'ht'ct St'lt't'tr ln (2n).i a tre'inl~-

uitility ill S(cit's 'c'e's tlat it \lttlwld It th' rich imiani (,5). Project 
etviatlltion calls 61r imakitg tldjihsttil'ntts it itt' Calculatiotts of' eo
ntollit prolilal)itv )il11tilt, basis o'tittnle (list i-i lttil)n Conside'atiolns 
itnd lCt't. prOuj(,c' g in)liOit WithlOF1 l bOvtCrittllt .11id SailhgS. 
tllesc, it s)cial litiab~ility Crt'iter'iont is derived(4). 

li the albst't it ist l'itiet'it litaill toiassess the ct'ial prolitabilit (If'
tlhe )1i'et,I fihatcial r'atts oft'rt'thi ei' ' t't inated to plroide Smite 
itdIll it'ai)li.i)tt th i ' it'+ittCof resotit ttst. Fir iack (If'complete 
ditt lit t\'e'tV', itest' iiltCs (1 i'ttlt'll tauillt iitel-pitrtetl itt il l-
ehtsive. 

Rates of'rtl t 'ere st'itnatt'd fin. tle fbi)i dit[l'i'ett types offislt-
livestloc'k assolciat ittlis its well is bth th e fish iid livestock c(t)ipo-
Itents ill isolation. intt'i'tst ott working capital \sas charged iat tile 9 
percent level ciiirgt' I I lite Agi'iiItuiial D~eveloptientl 	 Baunk of'
Paitaliia ill the projt't't. 
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21-24 present the stream of incremental net benefits for a 

20-:,ear period fbr the fitr combinations, aalszing the fish enter
prise iidependently of the whole. "bles 25-28 present ati overall a yttsis that includes costs and retur is Ior hoth fish and livestockenterprises. Tables 29-32 present antual bt'e'its Ifi~r the livestock 

III tiletfirst tile fits t 6 ilontlls are devoted to construction.
vTe other animals are stocked ott July I. Tue only incomefisih andi 

tile first sear is hoi two partial liti-Vests ('ffisl (NovtmbIlet atid l)e
cenbthr/)tand one Cycle eacth of' ducks and Chickens. [logs and Cattle 

'utd not be tnark, ted nt il tile secottd year. 

The first total Ihtarves t offish is lecenIlf)CIr of' t 'SCOcld vto . 'v o 
harvests o'hogs, ducks, and Chicketns and otte of cattle amealtchieved
the second et: Tilte fied f6n" ieachcycle of'hogs, dotcks, and chickens 

i 	 it;'last,'d at Ote tile ill t't'e(Otonlize oil tirat andtsp'ltitijol is 
storetd ill the storage shed 

Labor is l)t'IVid V. titt' C'tnitttlit\; SO it is ttt ta tasl expet(Se Of' 
tite pt'ojCct. litlt et; th I rtt trs a It'r('tIi ts II tilt' tl lifit.agt it'tlt Whlo 
a.,0l0)lprov\ide thet labo(r. FHiancial] rillc.*ohretitrtl are(Calculated with.so 
and withouit ope~trator's albl'i toll SSVSS both thet Siltuationt Iloll+tile 
Fint' es~,eit n it '|ii'l' ) a~~ tlzt(n 

c~iilc flbruiiain 
Tilte alocation oflalbolrt' tweett fishtClthe alind the ilttsbaltIt'v ac

ti'iti's is p'esettted itt tables 29-30. Becatise ol'tit' Sybtlt)iIt ittlnt
I' tlt' ittttgt'ald t'ti'iitiCS, a 'lc'ar' ('lint'atiotn If latto' tsed bv ac
tivitv is difl] .e lt. Ihlowe\vtr, tWilt a l )reVSClt,( I-rtl)t'(CStllt b)''.est 
iiatt's and all' Sitp))ott'd Icv a ('it'scrilti(ol of' and accut'nttiitg tf' all 

labor acti'itit's atttibtdil to eaith atlilllal ( ihinatItn table 33. 
Daily l)1lnd tllalint('tlati'e and water cotinti ,,l, pottd hlarvt'st aidtfit

gerling prodtin, antd pod iliilit'Ittlt(' aittld(i'aittalge per )ro
dut-ionl Ceh involv]\e the satinc labo(r aeti\'itivs fort+catitaninmal tc()tn

hitnatjttt. i)ifl'rtc't.s in iabor alltation ;lli)ltg tIle coll)itatiois 

it its uilt (I' ponld lertilizatoit Mort, eltoit \%iasllis' it't 	 acti\'ktit's.nteeded to lI{rtilize with t lvh titlinltt'(-V I)C'tIIttSC t, Illih'tCdolln CH e 

t _orta Hlh(l lit~ill;IIS Mid CIhL-)ill t i(.C(Slii'~S'. (.Ai_ki'n.I demnand 
les~s HnOWbeIt(.itS(, nlllitttII(' \%'its;lia!kg d itt tile Cnd iOf'cadh ltteniiig 

c-s'clt' stotd, and IOt'n applied ont we'('w Iltg itatl waS ifl)ek. itlrt' 
plieditt ltt'tltonds dlaiIy when tht' sties were Cleanted. No tite was 
s.pent fertilizing dtck ptoids sihtte iIt' dttcks w r Itcated (In tit 
pond and dropped their \'ast's dihrectlv into tht' water. Annuatl dif' 
tire nc3s r s t Fro n t the |8 -1noli h pldtlic, l l c l . 

(asit fl\VS it' C'alt'iil t'id t:sitng tit 't 	 ofalactcit liting C(onv'nitiot
locating all etries ott the lasi (Iday)f'theliperiod. Inc'eentettial w'ork
ing Capital is included it h' ftttancial ttalssts i ttake t'Xmakditt'eseu
titing the period.duingOf tie lilt itttr til l ''sitlal vallis tit incttased11111iljlT jinee t la es~u ly h 'i 1eitrgt 
5'(lt, tf tit latd asst i ttg littu itId tIt' will keep 75 per'let (-f itsnew value with inclded ntlaitteniaict,. 

The lIbI' sed il tite ItOt'Ct is gt' a(ly att 1CIt )t'liVedre
source, thIls its real social val 'ueis l'ss than wagt' ratts l)rev'alet itt 
titt' Coinitry. Adtult ittale participanls have s'aso(al tmpllyet))li o]p
p)l'ttiiti(es itt stgal"hiarvesti (and labir Mich of tie Illg other Ftrmi l l ru se d in t l et proj e t ' is d o l ( , by) yo uln g m l aes a ild te _' i l ts w ho have t 

Iilliited empentlot it_'lt opporhtil itis. Thtts, the opptortuinity tost (lIa
I)btr was estinat'dl tt B/. 2.15 per 'I:t (17). 

SUMMARY OF RATES OF RETURN 

A summarily )f the r'ates ohfrt'nn de'rived fill- tlhe lte(rnative, lii

nill Conllbi natilon s is prestiteittd tilable 35. For each toni hatin, 
lit' ssvs(el is sell'sSiinsttt i gllll ts eIt iiiis Cover vai'iailt tttSts. 

Tl' fish-ditck systetm s atititet, highest riates of return (23 
I)ercenlt) fbm lit' fish ollv altt'iiativet. tabl' 35. Fish rotduction w'as 
cotis idera)ly higher wiii lucks tlhan with tiIe other Iis't'othtck allttr
niatives. The atlvlasis, hl)w.s'er, Issuiinets a( i't(_ miiail'kt' tior tlte 
dtt'ks which tioes il t rrely exist it, imiliiinla. 

lVish-cihicken systems Otbtaintd the sec(nd-It'st reslits If aitn of 
tie coi nathiations. The fitlin'ial retlurn of 14 percent, tialle 35, isabove tlte 12 peicent eutofl' rate fill. Citali e ished hy tlte Paiestal 

http:ltl*ttlNc)(IICITt.II
http:3.107.46
http:2,022.50
http:1-1,50.1.00
http:17.100.00
http:17,785.67
http:17,100.00
http:1.28-1.23
http:1,360.81
http:2,022.50
http:3.33:7.60


above the 12 percent cotofi rate fo' Caplitl establislied by the Plan-
ning Ministry in Panania. Elflicient resouirce use is indicated by the 
high ecoloiti c returns that provide significant incentive for part ic-
ipatioin.

The fish-hog system analyzing fish alome \ ielded ia rate of return 
of 13 percent, also above tile accepted 12 perce nt ciu l)'rate. The 
low profitability of' raising hogs iin Panaimia decreas,-s the rate of're-
torn to 6 percent ill the overall analysis. 

The fish-, attle systeIcis haild tile lowest rates of retorn with 9 per-
cent fbr fish anialvzecd separately. This lower rate of' return is -'onsis-
tent with the lower fish yields obtained with cattle manure. 

Analysis of tlie system as a whole yielded lower rates of return 
thi tha fish etpTi'rises aialyzed separately fbr iach livestock al-
ternati e. Tile rates of' retun wer': 10 pet'cent fbr tlie fish-chicken 
enterprise, 6 percent for (it' fish-hoigs tieCtrprise. 8 pe,'ent fbr the 
fish-ducks enter'prise, and :2 percent fbr the fish-cat (It' enterprise.
The change ill rates of'return indicates that fish have highe returns 
than tile livestock alternatives cotisid red iii these arv'as. 

'I'lTe lowt'st rates if' returi, wt'i't' those oft'fii livestock coiiliciit 
ill isolatiim. Chikens alone haild a rate of return iof'5 percent, hogs
alot e-6 prcent, and(lcattle-- percent. oI)cksalo i' iad iwygati\,
retilrnIs for vitch \cal. so that the' rate of'lated etr could not be calcu-

DISCUSSION 

I)irec'( conparisions iif (ilt' drif'fic'tit alterratives maniiclltat 
biased coielsiias. CTickets wt' dlii' oily t'iteuprist' itae tolok 
a c nerial scal. he ml id mpaism w d to look ata 
fiee-rantging chiekeis or chickens Imoised ill a a directly tve (heflds. •cattk'Itenalraeofreuncntbusdtra ptios.

ltte,'al ratt's tif rtiiiiic'aimot I' ost'd raiik ijetts (9). The 
rate of'retrn should ite compared onl to itecutofl' rate to decide 

vhethtu ti accept or r'ject the I'rjtt. Thie hiigi'rateifC i-ttit-'


c'hiekens doeos not iuai hat C'hickes shild alwavs hi'st'h'c'ted over 
hogs, but ralther that both tiic-ktns and hogs are viabile if their rates 
of'retu'n are albove tit' ac't'ph ipitlmunity cost lfcaltital. 

The fisli-chicken svstt'iis yiedt'd the hig.s ii't rettilis aiil ate-
ceotablle rates if'lcturn. (hicken inamire iseasy to handle ad store 
and ,he animals are raised ill atconfined area. 'T'l chicken opera-
tiois were altcady ill existentce; fish cultire provided a productive 
use of' iiatoi andrwat'r foian irrigated ga-denu. Thethe chicketi 
stiess of this cimbination indicates prolall' success i' iit'gi-ated 
systems fi stnall commutc'ial poultrv op'-ations. 

hie results with hogs were'less -omosive. Ios, idet'pe'dc'itly 
of' fish, are nargiually profitable iii miauiia. This s\ stemi puts par-
ticula strains oii triditiottal fiu't'-s ill the birn, o'additittal credit 
and transport requirt ents. \'hereas the chict''n proc'essors pro-
Vided the'se sC-rvic't's i chicken producers, fil' lirinirs with hlogs 
had no ciimiparale, servic'. Traditional fi-tiners arc' not aeciistoltned 
to bankiiig operations and bank pcrlsonlI ae- oit acCtustiiId to 
dealing with traditinmal firut'iers. Even with Itit\orlble credit t-Ills, 
tralititmlal fimiut'rs' risk a'rimi atud (lie puissitihitv of'fth akc' 
this systh'ui diflicult for fat-iers ill r'emte areas,. 

I'.-u'tu's With gotd access t transprtatiii could work with hlogs, 
but (it' hogs should b' stiic'ked at least ai. 100 per ]hectar'' (a,; ciii-
paed hi the curren is( of' 75 pet' lietai'e). I Hopkins et al. (11) 
:.ehicvcd highu'st fish yields at 1(3 hiogs pc'r IeCtIi'e atd IighCst met 
returns at I(0fhogs pei' hectare. This tisures sufit'ient pold f 'rtilits' 
aid itilize's i1iue eflicet'iitly' (huecapital inv'stmient ill the pigsty anl 
wattr cotmlml structures (7). 

The rate of return for te fish-duk combination was high. This 
analvis, however, assumnes a 'alue fbi duck meat. If the c]ocks are 
neithier sold mor consumed, tihey woUld hMave little or no valUe as a 
source of neat. In this cast, tihe% wonld then lie viewed as acost to 
fish culture. The Ilanalnian diet, except for Oriental populations, 
does [lot generally ichude dutck. Thus, duck initraditional coinn-
uities may have a low value. Maroketing ducks to restau'aits in Pan
ama Cityv would require a large consistent production fill iniexcess 
of prolduction capabilitices ini these col u niii ities. Chicken proc'es
sors woould be tile most likely distributors of' duck, Iut such (listri
butioi would require iii iouo sliipiiieiits that \oii1cl be lievwod 
the calability of' small producers. Iliese current marketing con
s'aiints inake intensive duck-fish combinations unfeasible under the 
present conditions iniPattla ia.Ilowev'e; iftitlir countrit's have ade

' eloped market outlet for duck ieat, this coml(ination would betf'c'a
sibhle. For firioers whose fiunilies would consumte a certain quaiitit\
of' intensiveh raised dck, per ye';: it woiuild still be advisable to 
stock a small htu"iimhoii tit' ponds iii addition to other livcstoek Fbr 
home consuptioi. 

The riate of r'i'ii fbr ite cattle projects, although below tile ts
tablislied citolf' rate fort' capital investments iii Panaiia, deoii
strated thalt the rate of rtiiio1 is increased by iimeg;'ating fish p'o

ductioln witli eartlh'. Tll fertilizing quality of' unproc'essed cov 
m anure aqtuaculture is liw't'er than that of'as al lirgaiic lertilizer fiDhol,chicken, and dluck inani 'e (8,10). Ill this prIijtct, tleitth' eii

Dearprist's required ciirraliig dispe'sed herds. The lalior c'ia't atudloigistics involved miay have l'd tui(it' lower level ufooud ft'rtilization 
atitl fish prductiii. Ihlwever, in isolated communities with poor 

esalishd cattle he, tilizi fish pods with 
r iauire is th' oily availalic ti lhod to intemsif\' fish produic-

This atiahlsis iudicates that fii'es with tattlt witld acfiet' 
hiit'- rates i'return ll cibiiii;g fish production with cattlt' op
raions. 

tt 
Fish-cattl;' exc'ed the 12 per'cnt mark if'the ric'' of' fish is B/.

0.(t tOi poind. Other fish prices for lowcr-quality fish transported 
i-oti tiet' last ra,ge i'on 13/. 0.35 to I/. 1.00(per iound ill the re
giii. 

The r'ate of' return of the fishienterprises alone is highly sensitive 
to thanges ill the pric'e tf'fish. A 13/. 0.10 increase ;i pric' produced 
an almoist doubling of'the rate ort'tiirii ill most c'ast's. 

The adc[iti,, it a valoe fbiopelrat's laho" in ,lit' tf' ret 
aialvsis caises a considerabhl drop ill iti' Tile labtirates iif'ettiin. 

titintensity tilizatioiiauand iimal care, wleu handhd ill tiheoftdai 
classical manuer, is a sigiiificait coist ill a stuuafl-seale project. Slb
sisteice or ic'ar-sulsisteiuc'e fi'iu'ers, however, do not gemu'al v 
make decisions il their distribliutiot of, ftiiily lab' inltile tlassical 
Mctiiiic filshio. Evithluct ill til Philippitic's shows that fislIpcn 
culture ii (li Ihlagiua t'deIa'c' is iot fi'asible if'op'rator's labo is 
includ'd (1.9). Yet, these operators are making money and t'xpanding 
btsinesses, aI new op:erators art' ent'ing the inculstry. "Peasant 
fIbili's will work unitminably hard and hog flt' the smallest ill
crt'eicits iii production. They will continue to work log afterta pru
dent capitalist wtiluhd itovc' ()n'" (1'). Clearl; ec'-onics has not vet 
devhoped an adequate theor'y ot toil to dete'mie tile value of an 
operator's labor ina icar-suibsistence cittt'xt. 

Ini all cases, the fish enterprise c-ltsiOCI'red alie y ithld a htigle' 
rate of' returt than the overall rate. This indicates that it is worth
while and f.asibIe tlo integrate fish culture with these livestock al
trtatives. 
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T.su.I: 21. FI.oWO F I NCiII'.MIAi. Ni:r BENEFITS FOR FISII-CH ICK EN MI )ULE, J:lsII ONI, 

Financial item Year
1 

Year
2 

Year
3 

Year 
.I 

Year 
5 

Yar
6 

Year 
7 

Yeai 
8 

Year 
9 

Fixed Costs 
I'(Id ........................... 
Storage Shed ..................... 

$2.835.00 
36-t.7 

$0.00 
.0 

$0.00 
0. 00 

$ 0.00.001 
0.00 0.00 

S0.00 
0.00 

$0.00 
0.00 

$0.00)) 
0.00 

$0.00 
0.00 

A liptiltleit ....................... 360.50 6.00 (i.00 6.00 6.00 220.50 6.00 6.O0 131.00 
Broodstock' ...................... 
Stltotal ......................... 
(oiltin,,t'ncy (10%) ................ 

Subtotal ........................... 

67.80 
3,628.00 

362.80 
$3.990.80 

0.00 
6.00 
0. 60 

$6.60 

0. 00 
.O0 

0.O 

0.000 
fi.00 

(iO 
$6.60 

0.00 
6.06 
0.60 

$6.60 

0.00 
220.50 

22.05 
242.55 

0.0) 
6.00 
0.(60 

$(i.(i 

0.00 
6 00 
06) 

$6. (iO) 

0.00 
131.(X) 

13.10 
$11.10 

\ arialde Costs 
Fish Steed' ....................... -$3-.1 0 $0.00 $34. 10 $3-t. I$ $0.0 $31. lO $31. lO $0.00 $31. 10 
Fertilizer ........................ 
Inte est \\orkiug Cap.............. 

9.-12 
3.92 

01).00 
0.00 

9.12 
3.92 

9.2 
3.92 

0.00 
0.00 

9.-12 
3. 92 

9..12 
3.,92 

0,(00 
0.00 

9.42 
3.92 

Subtotal ........................... $17,1.1 $0.00 $.7.-1 $-17,..4 0.00 $17.11 $-17.1-1 S .O0 $47.14 

Total Cost .......................... 
Gross i tlrns ...................... 

$1038.2-1 
.51 l(i.s-

$i.6(0 
$769.8)0 

$5-.0.1 
$564.56 

$5-1.0-
$5(i-1.5(i 

$(i. 60 
$8-I(i. 8-

$289.99 
$5-il.56 

$51.0.1 
-$56.1.5(i 

$(i.(i) 
s.16,8.t 

$191.51 
85(i 1.56 

Net I1turos To Capital. and, and 
Manlagellit-lt (Without(Operator's 
I .aior)........................ ($V 92 (1.60) $76i3.20 $510.52 $510.52 $8.10.2-1 $27-1.57 $5111.52 $8410.2-1 $373.02 

Opwrator's Labor.................... $10:3.20 $233.28 $290.25 $290.25 $233.28 $290.25 $290.25 $233.28 $290.25 
Net Iteturms tO (apital MidlMd ...... ($-1,02-1.80) $529.92 $220.27 $220.27 i$6()6.9(i ($15.6s) -$2211.27 S60i.9(i $82.77 

Itncludes transport. 

'I'A.io. 22. IL.OW() INCIEI:INTAI NEM:TI ENI'Frs 11FmO IS-Ii(ois MiwI.I:, FISII ONI.i 

F ie Y'ar Year Year lear Year Y'ear Y'ear Year Year 
1 2 3 .1 5 6 7 8 9 

F~ixed C;osts 

' (i'...........................
Stora , Shed .....................

E itnt....................... 

.$2,835.00 
361..70 
, f(.59 

t$0.0)
0.10(1
BO} 

$,$0.00 
(1.(
(.0(.06(0 

$0.00 
(1.1) 00 

$0.00$0.0) 
$ 00

220.50 

.. 10( 
1011

fi.O00 

$0.010 
1.00)

6. 001 

$11.00 
0.00

1 10 
I'(Istock ...................... 

Subtotal ........................ 
CouIlinency (0)% ................ 

Subtotal ......................... 

(i7.80 
3.,628.01 

362.80 
$3..t,. 80 

0.00 
(i.00 
0.i60 

$(i.hi0 

0.00 
(i.O0 
0.6O 

$6.60 

0.00 
(i.00 
0) 60 

$6.(60 

0.00 
(.0 
0.60 

$(i.(iO 

$1.0(. 
220.50 

22.05 
$2.12.51) 

00 
(i.00 

.fiO 
$6.60 

0.00 
(i.(M 
(.60 

-$hi.il0 

00 
131.00 
1:3. 10 

$1-.10 

Variablh Costs 
Fish Seted, ............. ......... .$3-1.10 
Fertilizer..... ...... ............ . 9.12 
I itei"est \Working Cap ............. 3.92 

Subtotal ............. ....... ....... $ 7.44 

$0.00 
(010(1 
(.00

$o.0 

83-.10 
9..12 
:3.92 

8-17.4-1 

$3-1.11) 
9.12 
3.92 

$47.4.1 

$0.0(0 
0.00 
0.00 

$0.0)) 

$3.1.10 
9.12 
3.92 

$47..1.1 

$3-1.1 0 
9.12 

$-17.4-1 

$0(111 
0.00 
0.00 

$0.00 

$3-1.1 
.9.12 
3.92 

$17.--

Total Cost ................ ......... 
Gross lh0,t ns ...................... 

$1.038.2-1 
$110.08 

$6. hit 
$726.18 

$5-1.0-1 
$532.80 

$54.0-1 
$532.80 

1i.60 
$799.20 

)$289.99 
$5:32.80 

$5-1.04 
$5:32.80 

$i.(iO 
$799.20 

$ 191.5-1 
$532.80 

Net Rleturns To Capital, Land, and 
Managemeit (Withotnt Operator's 
Labor) ........................... ($3.928. li) $719.88 $-178.7i $-178.76 $7112.60 $2.12.81 $178.7i 792.(i) $3.1I.26 

Operator's Labor.................... 
Net IReturns to Capitl an land ...... 

.$95.68 
($4,023.8.1) 

$217.15 
$502.73 

$261.22 
$217.5-1 

$277.35 
$201.41 

$201.02 
$591.58 

$277.35 
($:3-1.5-1) 

$2hi1.22 
$217.5-1 

;- 17,15 
' 5.15 

$261.22 
$80.0.1 

'Inlules transport. 
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Year Year Year Year Year Year Year Year Year Yvar Ytar Rlesidual 
10 11 12 13 1-1 15 16 17 18 19 20 vahw 

$0.00 
(.0) 
6.00 
0.00 
(6.00 
. 610 

$6.60 

$0.00 
0.00 

2:35.50 
0.00 

235.50 
23.35 

259.05 

$0.01) 

6.00 
().00 
(.00 
0. 0 

$6.60 

$001 
()00 
6.00 
0.00 
6.0 
0.61). 
$0.(30 

$0.00 
0.0(H 
6.O0 
0.0 
6.00 

60 
$6.60( 

$0.01) 
0.00 
6.00 

6.00 
0.60 

$6.60 

$0.00 
0. 00 

220.50 
0.00 

220.50 
22.05 

$2.12.55 

$0.00 
.000 

131.00 
00 

131.00 
13. 10 

$ 1.1.1I0 

$0.000).0() 
().00 
6.() 
O(.00. 
(.00 
(1).60 

$1. ( 

0. 
(.O0 
(). 
6.00 
(.60 
8($6.6 

$0.00 
0. 
6.00 
00O.00(,7.80 
6.O0 
).60 

Sf. 60 

$1,932.00 
0.00 

(60.25 

0.00( 
.000 

80.00 

$3-I. 10 
9.12 
3.92 

$0.0 
0.00 
.O0 

$3.. 10 
9.12 
3.92 

$:3-I.10 
9.12 
3.92 

$0.0 
0.00 
.O0 

, .3.1.11 
9.12 
:3.92 

$3.1. 10 
9.12 
3.92 

$0.00 
(.00 
.O0 

S3-I 10 
9.12 
3.92 

$3.1.I0 
9.12 
3.92 

S0.)00 
0.00 
.O0 

$11.O )) 
(.00 
.O0 

S17.4.1 $10.00 $17.-1 $4-7.4-1 $0.00 $17..I S -17.1 $1.)) $17.1 817.4-1 $0O.00 S .) 

S3-1.01 
56.1.5 

$259.05 
$8-16.s.1 

$5.1.01 
$56-11.51 

1$5-I.(1 
$56-1.561 

$3.60 
$8-16.8-1 

51. 1 
$564-.56 

$289.99 
$356.1.5( 

SI1..1. I0 
$8-16.8-1 

$51.0-1 
$51-1.561 

$5-1.1)-I $13.613) S).() 
$56-1.56 $2.913.89$1.1 

$511).52 $S7.79 $510.52 $5110.52 $8111.2-1 $510.52 $27-1.57 $702.7-1 $510.52 $510.52 $2,900.29 8W.0(1 

$290.25 
$220.27 

S233.28 
$35.1.51 

$290.25 
$220.27 

$290.25 
S220.27 

$2:33.28 
$603.93 

$290.25 
$220.27 

$290.25 
($15.68) 

$233.28 
$49.196 

$29.25 
$220.27 

$290.25 
$2210.27 

$233.2i 
$2,667.01 

$0).)) 
$0.(H) 

Y'ear Ytari Yal Ylear Yeal Year Year Year Yc'ar Y'ear Year Rtesidlal 
10 I1 12 1:3 14 15 16 17 18 19 20 vallu 

S(.10
(),00 

(0.00(1
00 

.)0
().00 

$0(O(O0(
00 

00
().00 

0.00
().00 ().00 

$0.00 ().()
().00 ().()

().00 $0 .00
0.00 

(0.(0
00 

(1,932.00
().00 

(.00
).00 

2:35.50 
().00 

(6.0
(),00 

(H.01
().00 

6.00 
0.00 

(K.1
0.00 

220.50 
().00 

131.00 
().00 

(.1(
().00 

(0.0O
().00 

(0.01
(),00 

(0.25
67.80 

(i.()0 
().16) 
$16.(0 

235.50 
2:3.55 

$259.05 

6.00 
().(0 

$16.(6 

6.00 
0.60 

$63.60 

(.0 
().(0 

$16.60 

(.0 220.50 
().60 22.05 
$6.6((1 $212.55 

131.00 
1:3.10 

$1-I.1. 

fi.0 
0.(60 

8l$13.(O 

(.O0 
(.60 

$16.610 

(. 0 
0.30 

S1.60 

0.0 
(.H) 

$1.0 

S3 1.10 S0.00 14-.10 $34,10 $0.00 $3-1. 10 $3-1,.10 $0.00 $3-1.10 $3.t. I0 $().O0( $0.00 

9. 12 
3,92 

$47.4tI 

0.110 
(.00 

$1.0) 

9.12 
3.92 

$.17..-

9.4-2 
3.92 

$47.t 1 

(.00 
(.01 

S0.00 

9.12 
:3.,92 

$4-7.4.1 

9..12 
3.92 

$17.4.1 

(.00
.00 

$).01 

9.12 
:3.92 

$47.4.1 

9..12 
3.92 

$17.1-. 

.H)
0.00 

$0.00 

.0( 
(.H( 

$O.O01) 

$5.1.0.. 
S53-2., 

$259.05 
-S1,258.56 

$5,$.0.1 
$S39.0.1 

$5.104 
$839.0-I 

$13.60 
$1.258.56 

51.0-1 
$839.0-1 

$289.99 
$8:39.0-1 

$1-111.10 
$1.258.5(6 

$5-1.01 
$839.1-I 

$5.1.0-1 
$8:39.0-t 

86.60 
$3,318.(1 

$O).(H) 
$000 

$178.7 $999.51 $785.1)) $785.)1 S1,251. 96 $785.00 $519.05 $1,1 1.1.16 $7815.00 $785.00 $3.312.01 $0.00 

$277.35 
$201.41 

$18..90 
$8 11..1 

$2,15.10 
$539.90 

$2.15. I0 
$539.91 

$18.1.90 
$1,067.06 

$2-15.10 
$539.90 

$215. 10 
$:303.95 

$18.1.90 
$929.5 

$2.13.10 
$539.90( 

$2.15. ,O 
$539.90 

$18.190 
$3,127. I1 

$1.011 
$11(.) 
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Financial itom Year Year Yvar Year Year Year Year Year Yar 
t 2 3 .4 5 63 7 , 9 

F~ixcd (Costs 
18 (I'........................... $2,835.00 .0(0 $0.00 $0.00 .00 .0.0080.00 S .0. $0.0000 
Stold'9
ShtId ................... 36-1.70 0.00 0.)00 0.00 0.00 0.00 0.00 
 0.00 0.00
 
lh -it .................... ... 3(0.50 6.00 6.00 6.00 6.00 220.50 
 6.00 6.00 131.00 
B ' tok(...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00ckh 67.80 

Subtotal ......... ............... 328.(00 6.00 (3.00 6.0)0 (.00 220.50 6.00 
 0.00 131.00
 

'(HIcy) .... :362.80 0.60 0.60 0.60
(I
vin 0.60 22.05 (.60O 0.60 13.10
 
S:l ................. ......... $3,990.80) $6.640 $6.60 $6.6) $6.60 $24-12.55 $6.60) $6.60 $1-I-.
I0
 

Vai,Ibh.(hlqs 

VI"ih ....................... II0 $0.00 $3.1.11) $3.1.10 $0.0) $34.10 $31. S0.00 $3-.IO0Seed, 8:34. 

:,rtilimr...................... . 9..12 0.00 9.12 9.42 1).0 9A2 9A2 0.00 
 9.12 
hdt'it'st 'orking (:a.............. 3.92 (.00 3.92 :3.92 (1 (0 :3..92 3.92 (0.00 :3.92
 

SIlltotal ........................... $47.4 $0.00 $17..-1 $47..- S10.00 $17.1.1 
 $47..).) $0.00 $ ...-

Total (ost....... ).....38.2.1 $1,.6 $5-1.0-1 $5-1.01 $(l $289.99 $51.0.1 $16.(i0 $191.5
(;ros. i'41...................... $173.36 $1,.1.1.20 $8:39.04 $839.0.1 $1.258.56 $ 39.0. $S39.0-1 $1,258.56 8S839.)-1
lH((4s 


Nu't]R'turnsTro4 ;4a(,
Calpital, ,,(I
Mallai <ellit-lll (W\ithout ()lt'rahor's 

L.abo)r.......................... (3,S6-1.88) $1,137.6)) $785.00 $7S5.00 $1,251.96 $5-19.05 $785.)0 $1,251.96 $17.50
 

r'saI.......... 
Ntt Ilctr to (Capital and ILad ......($3.9-.H.AT3 $952.70 $539.90 $539.90 $1,067.06 $:303.95 $5:39.90 $1,067.0 6 $-102.10 

r.1t I)l ........... .$79.55 -$18. ..90 $2-15. lO $2-15. 10 $18-. 90 42-15.10 $2-15. 10 $18-)..90 $245.110
 

11cidI-sh'
trn'asport. 

Tri.l 2.1. FLOW O1 INCH:It:MENTA.-. Nir IE:NH:ITIs 1( FIS))-(:AI'I.I: FI(S)HON.EYVlI) )NlY 
F'iIlaurialitc Yar Year Y(ar Year Y(car Y'"ca r ( aY44 (cr Y'val" 

1 2 3 . 5 6 7 8 9 

l"isrd (o.sts
I'mil'................. ....... $2,835.00 $().() ) $1).
11 $1.) ) $1).) $ 0.00 $0.00

sto'al.' :3 t.7 (.361 (0.1000.0 0 0.00 1.1) 0.1).00Shed ............. ........ 0.)00
I:3(3i)l1unt ...................... 360.50 6.) 6.)00 6.100 (.00 220.50 6.(0 6.00 131.00 
IB',d,-t ck' ...................... 67.80 0.00 0.00 0.00 (1.100 0.)00 0.100 0.100 0.00 
Shibh)tal ......................... 3.62.00 (.1)1) 6.00 6.00 .O0 220.50 (6.O0 6.)10 131.00 
(:.h ti.'.c. 362.80 1).60 0.60 0.60 0.60 22.05 (0.60O 0.60(M0()................ 
 13.10 

Subtotal ......................... $3,990.80 $i.(iO $6.60 $6.iO 
 $6.6)0 $2-12.55 S6.610 $6.60 $Hl1.1-.0 

V 'ia)h (Costs 
I'ish Seed' ....................... .$3,10 $S.0 .$3.1. $3-. $1.)) 83-t. $3-. $0.00 $3.i.10,r 

10 10 l)I) 110
Iel, tiliz........................ . 9.12 0.00 9.12 9.12 00 9.12 9.2 
 00 9.12 
Intv'rst Working (,;t................. :3.92 0.100 92 :3.92 92 :3.92
) :3.92 :3. .00 :3. 0.00 

S!hItotal ........................... 8.17.).1 $1).)) $-17.1-1 $47.1.1 $0).()) 817.4- $-7.4.1 $0.00 $.17.-1-1 

"til(Cost.. . ........... $-,038.2-1 $6.j10 $5-.0. $5.1.01 $6.60 $289.99 $5-1.)-1 $6.0 $1,1.5-1
 
Gloss ...................... $570.96
I , I ll'li $86.5:3 $118.72 $418.72 $128.08 8-118.72 $418.72 $1628.8 $1(8.72 

'hi'is'r4Capihl,Net ()l [Land, anld 
M tlla'ulllitI 
(W'itlhlu ()perator's

I.abor)........................... ($3,951.71) $56-1.36 .18 $36-1.6 8 $621.-48 $128.73 $3-1.138 $621.18 $227.18
$3-1. 


()(rator's Iahoi..................... 
$131.15 $288.10 $339.70 $:339.70 $288.10 $339.70 $339.70 $288.10 $:3.39.70N't Itchr's to(:alital and ad ......($1,)S2.8(6) $276.26 $2-1.98 $2.98 8$333.38 ($210.97) $2-1.98 $33:3.:38($112.52) 
1n1chtthvs
transpo)rt.
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http:8$333.38
http:3,951.71
http:8-118.72
http:3,990.80
http:2,835.00
http:42-15.10
http:1,251.96
http:1,251.96
http:3,S6-1.88
http:1,258.56
http:1.258.56
http:1,.1.1.20
http:24-12.55
http:3,990.80
http:2,835.00


Year Year Year Year Year Year Year Year Year Year Yar I)esidual 
10 1 12 13 1- 15 16 17 i8 19 20 valuke 

$0.0(0 
0.00 
16.00 

$0.00 
0,00 

2:35.50 

$0.01 
0.0(3. 
6.00 

$0.00 

Ii.00 

$0.00 
0. O 
fi.00( 

$0.00 
0.0( 
6.0) 

$0.00 
0.00 

220.50 

$0.00 
).0.00 

131.00 

$0.00 
(.00 
6.00 

$0.00 
(. 0000D 
6.00 

$O.0) 

6.(1 

$1.,932.00 
0..00 

6(0.25 
0.)00 
6.00 

0.0(0 
2:35.50 

0.)00 
(.0) 

0.00 
6. 0 

(100 
6.00 

0.00 
6.00 

0.00 
220.50 

0.000 
131.00 

0.00 
6i.O) 

1100 
6.0 

0.00 
6.0 

(7. 0 
0.00 

3.60 2:3,55 1.60 .60 1.60 0.60 22.05 1:3.1 0 0.61. 60 .60 0.00 
$6.60 $259.5 $6.60 $6.60 $6.(60 6 $2.122.55 $1- .10 S6.60 $6. 60 $6,60 $0.00 

$3-t.10 $000 $3-.10 $3t. 10 $0.00 $3.1.10 $3.1.10 $0.00 $34.10 $3-1.10 $).)0 $0.00 
9.42 0.100 9.42 9.12 0.00 9.42 9.12 0.00 9.42 9.12 0.)00 0.00 
3.92 0.00 .3.92 3.92 0.00 :3.92 :3.92 0.00 :3.92 3.92 0.00 

S-17.41 $1)oo S-17.11 $.7.-4.I $o.oo $-17..) $47.-- So.o0 $47.-1. $.7.1-1 $3.310 $3.10 

$5-1.0-1 $259. 05 $51.0.1 $5-13.01 $1.60 $5.3.0. $289.99 $1-1.t.10 $5.1.01 $51.0. s6.63 $13.10 
S839.0.1 S799.20 $5:32.80 $532.80 $799.20 $F:12.8O $532.80 $799.20 $532.80 $532.80 $2,859.25 $0.00 

$785.00 $510.15 $.78.7 $178.76 $792.60 S178.76 $2-12.S81 $655. 10 $4178.76 $-178.76 S2,852.5 $1.10 

$2.15.10 
$539.90 

$201,02 
$33,9.13 

$277.35 
S201 .31 

$2il.22 
$217.5-:. 

$217.15 
$575.5 

$261.22 
$217.5-1 

$277.35 
($3-1.5) 

$201.02 
8-15-08 

.$277.35 
$201..41 

S26 1.22 
$217.5.1 

$217.15 
$2,635.50 

$0.00 
$1. 0 

Y.'ar Year Year Ytar Year YeLar Year Year Y'ear Year Year ilt'idual 
I0 13I 12 13 1.1 15 163 17 18 19 20 value 

$1.1) $3.10 $0.00 $0.00 $(0.00 $0,00 $0.00 $0.()0 $0.00 $00 $1.1) S3.9:32.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.)00 0.100 0.00 0.00 0.00 
3 .03 
0.00 

2:35.50 
0.00 

6.00 
0.00 

6.)0 
0.00 

6.0 
0.00 

6.10 
0,00 

220.50 
0.00 

131.)0 
0.0( 

6. 0 
0.00 

( 1.)1 
0.100 

6. O 
0.00 

(6.25 
67.80 

(.00 7:35.50 6.00 6.00 (.O( (06.0 220.50 131.0O0 6.1O0 i.10 6.)O0 0. 0 
0.1303 2:3.55 0.)60 0.)60 0.60 0.60 22.15 13. 10 0.60 O.fi) 0.10) 0.00 
$13.S13 $259.05 S(.(O $16.60 $13.(il $i (3O $2.12.55 $14-1.]0 $6.10 $6.i0 $3. 360 $0.00 

$:3.1.10 -$0)) S3-1,10 $3-1.10 $0.0 $3.3.10 $31.10 $0.00 $3.1,10 $3.4.I0 $0.00 $03O1 
9..12 
3.92 

0.00 
).00 

9..12 
:3.92 

9.42 
3.92 

0.00 
3.10 

9.32 
:3.92 

9 -12 
:3.92 

O.3)o 
0.0 

9.12 
3.92 

9.32 
:3.92 

0.00 
3.10 

0.00 
0.30 

$17.,1.t $1.1) ,17.1.1 -$47.41, $131113 $37.4 1 $47..- $1.3)0 $473-13 $37..1 80100 $0.00 

$51.0. S259.05 $5.3.01 $5.1.01. $6.60 51..) $289.99 $1-I-.10 .$5.1.0.3 $5-1.0-1 $6.60 $0.00 
$1172 $62-S.08 $38.72 $118.72 $128.08 S318.72 S-118.72 $628.08 $318.72 $418.72 S2,388.13 $0.00 

$36-1.68 $3(69.03 $3(6.,68 $1361.68 $621.-48 $36-1.68 $128.73 $8$3.98 $36-1.68 $361..68 $2,381.53: $3.0 

$339.70 $288.10 $329.70 $339.70 $288.10 $339,70 $339.70 $288.10 $339.70 $339.70 $288. 30 $0.O0 
$23.98 $80.93 $23.98 $2-1.98 $333.38 $21.98 ($210.97) $195.88 $231.98 $2-4.98 $2,393.,13 $0.00 
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TAII..: 25. FLOW OF INCRIIMEI . NITMIMI.'rIIT IllFORI.II-CIIICKI: NNIOiUI.I 

Fiiaiicual itll Yetr 12 Year Year:3 Yiir.t Yca" Yillr6 Y'air7 Yi'ar8 Year9 

lFixed Costs 
Ion(d .......................... 
Slrage Shed ..................... 

ilititt ....................... 
Chicken Il se................... 
IIlrodstock ...................... 
Pull s. Tlinks .................... 
Sultotal ......................... 
C:io tingncv ( 0%) ................ 

Sol)oal ........................... 

$2.835.00 
36.1.70 
-730.50i 

:Iu8171.70 
67.80 

2,100.0) 
9.969.7) 

996.97 
$10,966.67 

$0.110 
0.00 
3.00 
0.00 
0.00 
0(.0) 
6.0)) 
0.6) 

$6.60 

$0.00 
0.00 

96.)(0 
0.(00 
0.(00 
0.(00 

96.0() 
9.6)) 

$105.60 

80.00 $0.00 
0.(100 0.00 
6.00 96.00 
0.00 0.00 
0.00 (.()( 
0.00 0( l 
6.0() 96.0( 
(. 60 9.60) 
$16.6)0 $105.63)) 

S0.00 
0.00 

500.50 
0.(00 
0. 00 
.(01)0(() 

50)0.5) 
50.05 

$550.55 

$0.00 
0.00 

963.00 
0.00 
0.(0) 

91i.() 
9.60 

$105.6(0 

$0.0)0 
0.00 
6. 00 
0() 
0.00 
0() 
6.0) 
(.60 

$6.60 

$0.00 
.01 

221.00 
0.00 
0 00 
(.0) 

221.()0 
22.10 

$213. 10 

'aliahi. (osts
Fish Sct.d' ....................... 
Chick .......................... 
Fcrtilizer ........................ 
lF ed ............................V\ 'tLiII i til S ...................... 

. 
S3.Il0 
480.0)) 

9.12 
2,368.00-10.,M0 

$0.00 
960.0)0 
0.001 

.1,735.00SI .00 

$34.10 
960.00 

9.42 
.1,735.))8 1.60 

83-t. 1(0 
960.0) 

9..12 
.1735.0))l 1. 60i 

$0.0) 
9(0.(10 

0.O(0 
.. 735.0)8 1.160 

83-1.10) 
96).(0 

9.12 
.1735.0)8 1.{60 

83. 1 
960.00 

9.12 
1,735.00Sl.6( 

$0.00 
960.) 

0.00 
-1.735.008 1.160 

83-1. I0 
960( 

9.42 
.1.735.00)8 1.60 

Tra IS (i1i1i............ .......... 
Salilatii .......................
Mailil t'iiaiici. . .................... 

8 .0)) 
83.010 

1.2 1 

176.(0 
1(6.1)()

11.2 1 

176.00 
1)66.0)

11.2 1 

176.0) 
166.0)0

11.2 1 

17(6.00 
16"6. )0
11.2 1 

17(6.)00 
166.(i00

11.2 1 

176.00) 
1(ifi.(00

I1.2 1 

176.)0 
166.))))00 

11.2 1 

17.0) 
166.00 

11.2 1 
Iii ltres \Workiig (Cap.............. 

Subtoal .......................... 
2S0.31 

$3,39.1.8.1 
551 .(68 

$6,681. .19 
555.6 ) 

$1,728.93 
555.60 

83.728.93 
551.68 

$6,681.19 
555.60 

86.728.93 
555.60 

8(,728.93 
551.6S 

$6,681..9 
555.6l 

$,728.93 

j'liI (ost ............................. 
(;i s fitoins ...................... 

$1.,361.51 
$3,960.20 

$)3,6'iS. (9 
$t,,..)6.92 

$1,83..53 
S8.,.251.68 

86.735.53 
88,251.68 

$6.787.09 
,53:3.963 

$7,279.18 
$8,251.68 

$5,83.1.53 
$8,251.(G8 

8(,688.09 
$8,533.96 

S(6,972.03 
88,251.68 

Net l oilrns "" (Capitli , Iand, alid 
NI.ii(i.lli(l 
Labor) . 

(liihoiu (pera 
.......................... 

t-'s 
$1..1001.31) 1,70S .:3 81.117.15 $1.516.15 $1,7.46.$7 $972.20 81 17.15 $1,815.87 $1,279.65 

S)peiaors ILabo 
Fish ............................. 10:3.2)
(Chickens ..... .................. $785.1) 

Nut Retuirnls to Caiial id Land ...... (S11,2,Y.51) 
i cliiudles transpor). 

82:33.2S 
$1,570.00 

$3-1.15) 

$290.25 
$1.570.)) 

($.-1:3. 10) 

.290. 25 
$1,570.00 

($3-1-1. 10) 

8233.28 
81,57).00 

($563..41) 

$29).25 
$1,510.0) 
(8888.05) 

$290.25 
$1,570.00 
(-1.3. 10) 

S233.28 
$1,570.)0 

$42.59 

$290.25 
$1,570.00) 
8580.60) 

T.\llr 23. I1.m\ ow kCIamMI: N\I N :i':Ni:IIS o Fsli -IIoc N Ioul.: 

ilii'ial it l Y'ai
I 

Yri
2 

" Yi'al
:3 

Year 
-1 

Yea.
5 

Year 
16 

Ytir
7 

Yuar 
8 

Year 
9 

Fixed :osts 
Pnl' ) ........................... 
S3u'atc Shed ..................... 
IiAlptil ul......................... 
I i'ig.......................... 
i1r) isto)ck'...................... 

Sldltotal ........ ............... 
(on: t)illelklii.( 1 ) ................ 

Subhtal ......... ....................... 

$2,835.00 
.3-1.70 

.187.60 
.7 :2. 2 

67.80 
.. 3117. IS 

.121.7:)! 
$. . 1 

(0.)) 
0.)00 
(.0)0 
0.00 
0.00 
( 0 
0.60 

$6.60 

0.00 
(1.6)0.00 
6.00 
0.)0 
(0.DO 

(261.0 
0.60 
6.60 

$0.00 

8 .00 
0.00 
0.00 
6.(00 
0.60 

S()i8.0O 

(3.() 
0.100 
86.)0 

7:0.00 
G.200 
1.)0 
(.(6) 

$8.6) 

2211.5(1 
2.00 

220.50 
0.00 
0.200 

220.50 
22.05 

$2-12.55 

(0.0) 
0.00 

8 .00 
0.00 
0.00 

(.3) 
0.60 

S6.) 

$0.00 
0.00 
6.00 
0.,00 
0.00 
(00()( 

3 .77 
17(3. fi)) 

$0.10 
0. 00 

131.00 
7 .)) 
0.00 

131.00 
13.51 

$ .. 1.1 
Varialeh :ohsts 

Fish Sued, .......................Fv'c'(h' Pigs ...................... $3.1.1072:3.00( $0.001.-I-6.00 $3.1. 072:3.00 $3.1.101, -- 6~.00 8 0.0072:3.00 $3-1.101..I.16.00 $3..1(0723.00 $0.001-,146.00 $3.. 1072:3.00 

F('rtiliz( .. ....................... 
F(.i.d ............................Medc~icatioIns ...................... 
Cr1op 1 isolllu(.................... 
'[ranspo l iolln ........ I............ 
Interest Wo'ruking Cap1.............. 

"r itMEs............................ 
Silllhtill ........................... 

9.-12 
1.125.0030.15 

.t(0.00 
65. 00 

182.-10 
0.00 

$2,209.07 

0.00 
2,250.0060.30 

80.00t 
250.00 
36i7.77 
176.80 

$.1,630.87 

9. .12 
1 , 125.0060. 30 

-I0.00 
125.00 
190. 51 
8 .. 0 

$2,395.731 

9.4.2 
2,250.0060.30 

80I.00 
2501.00 
:371.6S 
17 6i.80 

$-4,678.30 

0.00 
1.125.0060O.60 

.10.00 
125.00 
186.60 

MA.-O 
$2,:3-18.30 

9.42 
2.250.0060.30 

8(0.0(0 
250.00 
:371.68 
176.80 

$41,678.30 

9.412 0.00 
1 3125.002,250.0060.3(0 60.30 

-t0.00 80.0(0 
125.00 250.00 
190.51 :367.7 
88.-10 17 .8 0 

$2,395.73 -S.1,630.87 

9.21 
11 25.00 60.30 

-I0.00 
125.00 
190.51 

MA.-O 
$2,395.73 

"tl'{ l Cost .......................... 
(Cros:s Ihehu'us ...................... 

$7,068.01 
$110.88 

$.4,637.47 
$5,4116.21 

$2,-t02.33 
$2,878.86 

$-4,68.1.90 
$ 73221.06 

$2.35-1.90 
$3,1-47.19 

$-1,920.85 
$5,221.00} 

$2,.t02.33 
$2,878.86 

$-1,637.417 
$5.,189.39 

S2,539.83 
$2,878.86 

N-) Ilelutris I1oCapilal, Land And 
Mallgeilien (Willuni ()peraiors 
Lab r) ........................ ($6,957.1:3) $778.7.1 $176.53 $536.16 $792.29 $300.15 8176.53 $851.92 $339.03 

(ptralor's Labor 
Fish ............................. 
Ilogs ................................. 

NetIetrniis ToCapital andLand ...... 

$95.68 
$16.00 

($7,068.81) 

$217.15 
$32.00 

$529.59 

$261.22 
$16.00 

$199.31 

$277.35 
$32.0 

$226.81 

$201.02 
$16.00 

$575.27 

$277.:35 
$32.00 
($9.20) 

$261.22 
$16.00 

$199.31 

$217.15 
$32.00 

$602.77 

$21.22 
$16.00 
$61.81 

I ncl(ides traiisport. 
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Year Ya Year Y'ar Year Year Year Year Year Ycar Year Rlcsidual
 
10 11 12 1.3 1-1 15 16 17 18 19 20 vahiu
 

$0,00)0 $1,932.0)$(O 00 $0.1 $0.00 $0 0.0 0 $0.00,$0.00 $0.00 $0.01) $0.00 
0.00 0.00 0.00 0.00 1).00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
6.0( (05.50 (.0 96.0(0 0.00 96.00 500.50 221.00 6.0)0 96.00 6.00 (2.50 
0.00 3.871.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.0)00 0.00 (. 0 (.0(0 0.01 0.0 0.(00 000 67.80 
0.(00 2,100.00 ).00 0.0( 0.00 0.00 .0 (.01 0.00 0.00 0.00 000 
6.00 6,577.20 (.00 96.00 6.00 96.000 500.50 221.00 6.(0 96.)0 6.00 0.100 
(.(ill 657.72 0.((0 9.(( 0.(0 9.(0) 50.05 22.10 (10(0 9.61 (.(i( 0.100 

$6.6(il $7231.92 $[.(1[) $105.61) $6.610 $105.60 $551.55 $2.1:3.10 $6.60 $115.60 '(3.(i)) $1).))0 

$3.1.10 $())f( $21.10 S:3-1.1) $0.01) $3.1 10 $3.). 10 $0.0)0 $3.1. 10 $3.) 1) $0.0)) $0.00)
 
96).0) 9)60O.0) 9611.0) 96(0.00 96(0.00 9(60.00 960.00 960.10(0 960.0) 96)0.0)0 961.O0 $0.00
 

). 12 0. 00 9).12 9.12 0.10) 9-12 9.12 ().00 9.12 9.12 0.;)) (.000
 
-1,735.00 1.733(00 -1,7:35.00 (,735.00 .1.7:35.00 .1.735.0) .1,735.0 .1,735.00 -1,7(35.00 .1,7:35.00 -1,735.00 0.100
 

S.1.(i) s1.(i) 81.60) 81.(0 S1.it) S1.0(1 81. (10 81. (0 81.60 81.63o 81.[)) 0.00 
176..0 176.00 176.(00) 176.111 17(.000 176.00 176.10()07. 0 7(.1) 171.00 176.00 0.00 
1663.(0 1((6.oo0 I(3i.oo I(6..0) 1(6.1)1 (i6o.0)) 166. 00 166.00 16(.100 16(.10 1(6.)0 0.()0 
11.21 11.21 11.21 11.21 11.21 11.21 11.21 11.21 11.21 11.21 11.21 0.100 

555.60 55 1.13 555.1) 55.(0 551.6S 555.)0 555.0 551.68 555.60 555.60 551.1S (.100 
S64.728.93 $S(,(S3 I.-l(( $6(728.93 $1,728.9:3 S86,681.19 $6,728.93 $6,728.93 86,1S1.-t9 8(i,72S.93 $6,728.9(3 $1,68It9 $0.)0 

$6.735.53 -S1:3.Sl16.- 1 $6,735.53 $(i,83..:3 $6,688..(19 $6(,83.1.53 $7,279.18 $6,92.1.59 $6,735.53 $6.S31.53 $131S8.09 $10.00 
$S.23- 1.GS $8,533.96 $8,25 1.1G8 $8.251.1 - $8.251.61 $8,251.1S $8,533.96 $8.251.,68 $S,25 1.18 $1.1)0$8.53:3. 91i $10,596.26 

$1.516. 1.5 t$5,:1S2.-15) $1,51). 15 $1,417.15 $1,8 15.87 $1.-17.15 $972.2) $1,609 :37 $1,516I. 15 $1,-17.15 S3,908, 17 $0.1)0 

$290.25 $233.28 $290.25 $290.25 $233.28 $291.25 $290.25 $233.28 $290.25 8290.25 S233.28 $11.00 
$1,570.00 $1,570.0) $1.570.1) $1,570.00 $1,570.0)0 $1,570.00 $1,570.00 $1,570.010 $1,570.00 $1.570.10 $1,57(.(0 $0.00 

($31.1. 1) ($7, 185.73) $:31.I1. (84-.13; 101 ($4-13.1)) ($19:3.91) 0). -8.1-1:3. 1)) $0.00I0) $42.59 ($888.05) (S:3-1.1 )) $2,104.81 

Year Year Year Ycar Year Ycar Yetar Year Year Ytar Year Ilesidual
 
10 II 12 1:3 1-1 15 1 17 18 19 20 value
 

$0.00 $1).0) 8(1.1( $0.1)) $0.00 $0.00 $0.00 $1.1 $1.1)0 $1000 8.1.)1) $1,932.00 
0.D 0 0.00 0. 00 0. 00 0 0..()0.00 0. 00 0. 00 0.00 0. 00 0.)) 0).0( 
6.0) :362.6(0[ 6. 00 fi. 00 6.0(0 6,.O0 220).50 131.00) 6. 00 6.0 6i.00) 62.50 

0.1)0 (6(62.12 .00 0.100 0.00 0.00 0.00 0.0 ((.1)0 0.)0 0.00 0.)0 
0.1)1) 0.0)0 0.)10 ).00 0. 00 0.00 0.00 0.1)0 0.)00 0(.oo 0.)0 67.80 
6.00 1,02.1.72 f(.100 6.1)0 6.)0 13.1)1) 220.50 131.00 6.1)0 6.1)) 1.1) (0.00 
0.1i3) 102.17 0.(io (.1(i ((.60 1.1(1) 22.)5 1:3.10 (.(. 0.1() 1.1(1 0. 0 

$1.1))) $1, 127. 19 8(6.60 (.1316.)) 03.13)0 13,13) $2.12.55 $1.1..I0 $(.1f( $6.60 $ .61) $0.)0 

$3.4. I[0 $3.1.10 I0 $10.00 8$3.1. $3.1.10( $1.00 $3.1. 10 $34. 10 $0.00 $0.00
 
l,.l(l(.0) 72:3.00 1,(((.) 72:3.01) 1.116.00 72:3.00 I ..-16.00 72:3.0) I .116.00 72:3.00 I .o) 557.25
 

80.00 $3.1. 0 

9.-.12 0).00 9q.12 9q.12 0).00 9.412 9. .12 0.00) 9.-12 9. 112 0).((0 0'.00 

2,250.)0 1,125.)0 2,25).00 1.125.00 2.2251.)00 1.125.0(0 2,250.)0 1,125.00 2,250.)) 1,125.)0 2,251.0) 877.50 
60.330 (30 60.30 60.30 13 630 60.30 63[).30 60.30 60.30 60.3) (0.1)0 
8010.00 00 80(()-10.00 S 0 -I1.) 80.00 .10.00 )0.00 .10.0) 80.00 0.0)0 

250.00 125.0) 25).00 125.)00 25,)0 125.01) 250.010 125.0) 250.00 125.1() 250.00 (.1)1) 
:371. 68 IS6.13O :371.168 191).51 :367.77 19).51 371.i38 186.60 :371.168 190.51 :3(7.77 0.10 
176.80o 8,0 88..)) 1. 88.M 188. 176.80 88.1 176.81)17(..8) O 1.8( (7(3.8) .I 

8$.1,678.30 -$2.318.30 $.1(678.30 $2,395.73 S.1,630.87 $2,395.73 $.1,67S.30 82,3.18.30 $.1(78.30 $2,395.73 $.1,630.87 $0(.00 

$1.368.1.90 83.75.49 $6.l81.9)) $2,402.33 $.1,637..17 $2,402.33 $.4,920.8 $2,.492..0 8.)18.9)) $2.402.33 $ 1.637..17 $0.00) 
$5.221.)06 S3,117.19 $5,221.)6 ,2876.8.1 $5..189.39 $2,878.86 $5,221.1(0 $:3,1.17.19 $5,221.06-(82.87.86 $8,986..- $1)O0 

$536. 16 (8328.3)) $536. 16 $.176.53 $851.92 U(76.53 830).21 $13 i.79 $5:3. 116 $.176.5:3 $.13.18.97 $(1.00 

$277.35 821)1.02 8277.35 $21l. 22 $217.15 $261.22 $277.35 $211.02 8277.35 $21.22 $217.15 8(.)
 
$32.111 $16.0(1 $32.01) $13.1)I 832.11 $16.00 $32.00 $16.1 $32.)0 $16.10 $32.0) $0.00
 

$226.81 (85.15.32) $226.81 $199.31 $1602.77 $199.31 ($9. 1-) $.437.77 $226.81 8199.31 $4,099.82 $0.00
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'I'AIul. 27. Flow OF IN(CI:IENT .Ni.:IiBENEFIT ll FIIII-IU'CK MOIDULI,
 

Financial item Year Yc2:3 Yar Year 5 Year Year.1 -I YYar Year Year6 7 8 9 

Fixed (Costs
PoId' ........................... 2,835. $0.00 $0.00 $0.00 
 SO.01 $0.00 $0.00 . 10.0 $0.00Stora e Shed .I................. . 36-1.70 0. 00 0.00 0.00 0. 00 
 0.00 0.00 0.). 0.00quuiplo t ....................... -165.50 6.1)0 6.0 ) 6.00 26.(0 
 2:30.50 6.00 6.000 151.00o ........................... 5.10.30 
 0.00 0.00
0,000 0.00 5 10.30 0.00 0.00 0.00hoodst(okk ...................... 67.$0 0.00 
 0.00 0.00 0.00 0.00 0.00 0.00 0.00SbtOtL' ......................... 4.27:3.30 6.0( (6.00 (.)0 26. 0 770.80 (.00 (3.00 151.00
( nltill 'L J() -427.33 0(.(6vn ................ 
 0.60 0. 1611 2.(361 77.08 (.60 0,.60 15.10Subtotal ........................... $1.7010.63 $6.60 $6.60 $6130 
 $28.30 $8-17.88 $6.6)0 $6.60 $ 1fi3.I0 

\'ariaiblc.
Costs
 
Fish St.c ....................... $3.1.10 $0.0 $3.1.10 $31.I0 1l
51 
 $0.00 S3.1. $3.1.10 S0.00 $3.1 10D)uekliiig-' ....................... 1.8.50 297.100 297.00 
 297.00 297.10 297.00 297.010 297.00 297.00Fet'riliz r. ........ ....... ......... 9.12 0.00 9..12 9.12 
 0,00 9..12 9..12 0.10 9.42Fccdl ................. ......... .
 600.60 1,201.20 1,201.20 1,2111.20 1,201 .20 1,2(01.20 1,201.20 1,201.20 1.201.20.aoketiln............................ 161.19 :322.38 :322.38 322.38 322:3.8 :322.38 
 322.3S 32,:38 322.38lhIterest WVorking C ap.............. 85.8.1 1(63.85 1(7.77 117.77 16:3.85 167.77 
 167.77 161.85 167.77
Subtotal ............................ $d10:39.165 $1,9S1..13 
 $2,031.87 $2,031.87 $1,98..1:3 $2.031. S7 $2,031 .87 I$19 3 82,31.87 

''otal ......................... . $1,991.03
(:)st $5,7.10.2-8 $2,03S.47 $2,038..7 $2,01:3.0:3 $2,7 ).75 $2,03. .17 $1,991.,113 .32.197.97G(ross llttiun ....................... $988.83 $2,775. 1.1 $2.169.98 $2,-169.98 $2.889.50 $2,469.9s $2,.169.9S $2 ,S9.5') $2,(9.98
 

Ne'tlelrns t I pialta, Ioan)(,Arol 
Manal~c~tl \\llo Iitc~lt, Operators
 
laboln) ........................... C$1,751.,15) 
 $7SI. 1 S-1:31.51 S131.51 $876.47 $.109.77) $1:31.51 Y89S.47 $272.)1 

()prator's ILah 
Iish............................. $79.55 $1.8.. 90 $2-15. 10 
 $2-15. 1O $18-1.90Ducks ........................... $2-15.11 $2-5.10 $18-.90 $2-15.O
'5229.00 $..1~.00 $4-1.1.00 8-t.1-I.00 S-I M).0 $-1-.1.00 &.-.00 $4.1~..00 &.11t1.00 

N i(1i t to (iapil 11111(1aild ...... ($5,1.1i).(( $155.21 ($257.59) ($257.59) $2-17.57 ($1(09S.87) ($257.59) $269.57 ($-117.09)
111'lilhes htrans port'. 

2S. Fm.t\v"[',\.xlli: o:II(:m I,:NI.\I, Nr' I-:NI:I. s iou FIsII-:viTI.I:I.1,\I )jI 


Filaecial itcli Y(ar Year Y'I. YIear1 2 :3 'ali. Ytir ' Yatl Year- 5 ( 7 8 9 

lixt(I :ts 
Pond .... ....................... ..,3.070 $0.)). $0. 00 $0. 00
$0.085 0,00 S0.00 $0.)(0qtOrfiii....................... 361.70 0,00 0.00 0.00 0.
ilit,' 
 00 0.00 0.00 0.)00 0.100lluipmed
nt....................... 3 0850 (6.00 
 6. 0 (.000 6.()0 220.50 1.00 (0.1)0 131.00(total................... ....... 381.92 0.00 0. 00 $ 0 1) 
 11 0.00
) .00 $ 1. 0.00 0.00ish)stck 1...................... 67. 0 $ 00 0.
00 0.00 $).00 0.00 0.0) 0.00
F Ivwchn.pro.vll t............... 759.00 0.00 0.00 

0.00 

0.00 0.00 .159.00) 0.00 0.00 0.00arti i'e.-.stb.................. 380.0
(0 0.00 0.00 0..00 0.00 0.00 0.00 0.00 0.0()
SFeh); l ......................... 5,1.1.1 1 6.()0 6.00 6.00 6..00 1, 6l
0(60(.1 6.00 6.00 1:31.00
lolnel Wo. i 511.8 5 0.60 0.60 0.60(10() ................ 
 0.60 106.06 0.60 0.360 :3.10
Sultotal ........................... $5,6i62.92 $6.60 
 $6.60 $6.60 $6.60 $1 .166.67 $(.1 $6.60 $1.1-.10
 

Valial)]c.
Cow~s 

Fish sts(........................ 
 1$ . 3,10 0.3 $3. 1710 $3.1. 10 $0.00 $3-1.10 $S3-1. $ $3-110 . . 10Socktrs ......................... $5.000.00 $7,091 $75800.72 $,28.2
F'vrtiliztl ......................... 9.412 0. 00 9.-12 0 9.4t2 $5,00.00 $5,000.00 $5,000.00 $5,000.00 $5.00.00
0.00 9.-12 9..t2 0. 00 9.-12Feed ............................ 25-1.08 25-.08 
 25.1.0S 254t.08 251.0S 2.5.1.08 25-1.0S 25-1.08 25-1.08 
( :FO pI I sI 'll.vt . .. .. .. .. .. .. .. 150.00{ 150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00kI . . . 

TralIlI s ort;Iif II.................... 2-10).00 .180.(00 -_,80.00 
 (}

liltcrest \\o rking ('II ) .............. 511.88 .529.57 5:33..I8 533.48 529.57 533..18 


-_180.00 .41()O .180).00 TS()(}).{.0048~t0.(0 
5:33.418 529.57 5:33..t8Subto{tal ........................... .1S S'
$6.19.9. fi 113.(65 S6,41[.08 $6,4161.08 $6i,.I1:3.6586,.161. $6i,.16 1.OS ' (, -11:3. 65 S6,461;I.()80(8 


Total Costs ......................... $11,862..11 $6J-20.25 $6,4t67.68 S $6,467.68 $6..120.25 ;7.(627.76i 
 $6,-467.68 $6,.t20.25 $(6605.18
G;ross IBct'nis ...................... $8"6.53t $7,.-110.
96 $7,258.72 $7,258.72 $7,-468.08S $7.258.72 $7,258.72 $7.-468.08 $7.258.72 

Net letrns to Capital, Land Anl 
• alliIgclllnt(
(\Vithout Operator s
Labhor) ........................... ($11,775.88) 
 $99 .71 $791.0.1 $791.0., $1,0.17.83 ($3639.0-1)$791.1 $1.147.83 $1653.5

Operator's Iabor..................... $131.15 $288.10 $339.70 $3:39.70 $288.10 $339.70 $339.70 $288.10 $339.70NtItetotuis to apitaland Land ......($11,907.03) $702.61 $4I51.3.1 $151.3.1 $759.7:3 ($708.7.1) $151.3-1 $759.73 $3138.1 
[Inchldes translort.
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http:2.169.98
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Year Year Year Year Year Year Year Year Year Year Year lIcsidhia
iO 11 12 13 1-t 15 1(6 17 18 19 20 value 

$0$0.00 80.0)) $0.0) $0.00 	 80.00$0.0) 	 %).0) sOOO $80.0)0 $1,932.00 
0.00 0.00 0.00 0.00 0.00 0.0.0 	 .()3 0.00 0.)00 0.)00 0.00
6.00 :320.50 6.O0 20.0O (.0)O 6.00 2:30.50 115 0 (.0)) 6.0 . 62.5000 
0.00 5.t0.30 0.00 0.00 0.00 0.00 5.10.30 0.00 0.0) (.)00 0.00 0.000.0 0.00 0.0 	 o.) . ())00) 	 (0 0 (.00 0 (.) 0 00) G. (7.8)
6.00 860.80 6.00 2(.0(0 (i.00 6.00 770.80 1-15.00 6.0 (.(00 6.)( 0.00
(. 6) 86.)08 0. 0 2.60 0.() ((( 77.08 1.1.50 0.6) ).(6 0.()) (6.00

$6.(0 S9.19.88 8(. (0 $28. 60 $(6.60 $(.(0 $8.17.88 $159.50 $6.(6O 8)3.(3) $i.6O()0.00 

$34. 10 (OO $34. I0 8:34. I0 $0.0) S'3-110 8:.. 10 80.00 :3-). I0 $3. I S O0.0(0 .0.00
297.00 	 297.0) 297.)) 297.)) 27.0) 297.))) 297.)) 297.) )) 297.))0 297.00 297.0 ).00

9..2 0, 00 9..12 ) -12 0.)00 9.42 9.42 ).00! 9. .12 9.-12 0.00) 0.00
I,201..20 I,2)1.20 1,20)1.20 1 20 2: 1,2 .2)0 1,201,20 1,2)1.20 1.201.20 1,2101.20 1,2)1.:20 1,201.20 0.00:322:.8 322,:3 :322.38 322.38 .322:38 322.3S :3223S :322 :3S :3122.:3S :322, 3' :322:38 0.oo0

167.77 16:3.85 1(67.77 1(7.77 163.,S5 167.77 1(7.77 163 5 167.77 1(7.77 1(3.S5

$2,031.7 S1,98.1-13 $2.031.87 1 .1.87 82.)03 1.:)
s,131.,8.1..13 $),0:3 82.031 .87 .8) 1.1:3 2,031.87 1,0 1.1:3 sO.)O0 

$2,038..17 $2,931 31 2,()3..17 $2,0630.-17 1 1..0.:3 $2,0138. - 2,S79.7 S2,1)3.!M$S' 1 82,)3S. 17 S2.)38. 17 ,0)1,991.,)3 sO).OO82.-1(3.9 S2.8S9.5)082,039.08 2..(3,).0 82,W).50 2,.169.9s0 .2, 169.9S 2.880.50 ,2.)00..S 82. 169.9S S..951.80 )).)) 

-131.51 8-11.81) -.1:31.51 $ 109.51 $808.17 $.131.51 :8-109.77) )715.57 S131.51 $131.31 S2.9)0.77 S10.00 

$2.15.10 $18..90 $2.15.) S215.10 S.181.9) $2.15. )) - 215. I0 12.15. 10 $181.)S2.15.. $18I1.90 SO.O$ 1.1.1.)0 $.1.01.0)) 8.1.-1.1))) 8.t.1.)))) S.l.t.1.O00 $ 11.0.)))) $.1.1 0-1.))) ) 1.LOO)) $ t.1.1.1)) .l4l.O .1.l.,) 8).00
(8257.59 ($(70.71) (4257.59) t$279.5.9) $239.57 ($257.59) 8 1,09.87) 8 I 16.7 OS257.59) 8$257.59 $2331.87 8)).)) 

Ycar Year Year Yevar Yea' Y,, Year Yu,- Yca Yvu" Year llcjsithtal
10 II 12 13 1. 1 	 1 201.617 	 13) alc 

8)).) 	 (8sO.O1 $0.00 8)).))O.)) 	 $0.()) S).)) 8)).)O 8)).)))) $0).))) $).)) $0. $1932.0100.00 0' 0 0.00 0.o00 0.o00 0.o( 0'0O. 0.00o.o00 00o 00 	 0'.00 0.00 
(i.00 2:35.50 (.)) (0.))) (.) (.)) 220.50 1:31.o) (.)) 6.00 (0i.oo (2.500. 00 3S 1.I 1 0. 00 0).00( :381. 11 0.010 0.)) 

0).00 000( 00 


0. 00 0. 00 	 00).o00 0.0 0.o(0 
0.)(
01. 0. 00 0. 00 0. 00 0.00 0.00 0.00 00).00 6i7.80)

0. 00 .1591.00 0,',0 0. 00 0. 00 0.oo0 .159.00 0.o00 0.0DO O.(l00o( 00 .00 
0I.) 0 0. 0.00 0.)0 0.)00 0.00 0.00 0.00 0.00 0.00 0.00 285.)6.oo0 1,0)75.61 6i.00 6.O )06.00( 6i.00 1 06i0.61 131l.00( 6.00 6i.00 (i.o00 0. 00 

0). 0.iO 	 (0.(6O 13.100. iO 107.56 6o 	 0. 60 106i,06 0.fio 0.6O 0. 6( 0.00 
$(6.)))) 81,18:3.17 Si.(6o 8($.60 $(.68)) $(3))81. 1((.67 8111. I0 S(.60 $(i. (io S(.6() 2,317.:30 

83-.10 $0.0)0 :3.1.10 ':; 1.1)o $0.o) $:3.). I0 81.1o0 8)).)o) :). I $31. I0) $ .o0 SO05,000.00) 5,000.00 5,000).00) 5,000.00 5,000.00 5,000,}00 5,000.00 5,000.00 5,000).00 5,00[0.00l 5,(1(00.00 0. 00 
9...12 0. 00 912 9.42 0.00 9. 12 ,912 0.00 ) .12 .,.12 0.00 0.00 

25 1.O, 25-1.08 1.1)1S 25L.08 25.. OS 25.1.0) 25 1OS 251.08 25.1)0S 25.l08 0. 0025.0 25.S 
150.00 150.)))) 150.00) 150.00 150.00) 15).0(0 150.)0 15).00 150.)0)) 150.00 150.(100 (0.))•18))O)))) 18)))) I.0))) .,)0.0)) I ).))) .18)).00 .8)).)0 .18)).0() i.1))) .,00.0)) 180.00 0.00 
5:3:3.., 5-9.57 5:3:1.18 533..18 5239.57 533. I8 5338..I 529.57 5: 1.-18 5:13.18 529.57 0.00 

$6.1161.08 $(6.1 1:3.65 $(, ti1.08 .1(61.()8 $(i..11:3.(65 (3.1),-I108 $6.41.)8 8. 113.(5 S(6. 161.)s S(. I6o1.oS S6..113.5 )).)) 
S6,.167.68 $7,596.82 8(3..17.)(38 (.-167.68 8..120.25 $,.1(37. (3 8 7(627.76 $(i,557.75 (.137.6(8 $.167.68 $(.20 25 $0.00 
$7.258.72 $7,468.08 87,258.72 87,25S.72 $7,46S.08 87,25. .72 S7.25W.72 $7, l)38)OS 87.25.72 87.258.72 $9,815.38 $().00 

$7)91.0-1 ($128.7-1) $79 1.1) $791.0.1 $1.0.17.83 S79 1.0.01 S31iW.O.1) $910.3:: $70) 11.01 8791).))1 $:3,:395.13 $0.00) 

$3:39).70 $288.10 $:339.70 $339.70 8288. 10 $3:39.70 :339. 7 $288.10 $339.70 :3:39.70 $288.10 $0.00$-451.:41 ($416.81) $151.1 $4.51.3.1 $759.7:3 $451.31 - ($708.71) 8 622.23 451.31 $451.34 $3.107.0: 8).))) 
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http:3:39).70
http:3,:395.13
http:1.0.17.83
http:9,815.38
http:87.258.72
http:87.25.72
http:S7.25W.72
http:7,46S.08
http:87,25S.72
http:87,258.72
http:7,468.08
http:7.258.72
http:i,557.75
http:7(627.76
http:7,596.82
http:S6,.167.68
http:6.1161.08
http:5:3:1.18
http:5,(1(00.00
http:5,000).00
http:5,000.00
http:5,000.00
http:5,000.00
http:5,000.00
http:5,000).00
http:5,000.00
http:5,000.00
http:81,18:3.17
http:1,0)75.61
http:8$257.59
http:OS257.59
http:S2.9)0.77
http:8-109.77
http:2.880.50
http:82,W).50
http:82,039.08
http:2,031.87
http:2.031.87
http:1,201.20
http:1,2101.20
http:1.201.20
http:1,2)1.20
http:1,20)1.20
http:I,2)1.20
http:S9.19.88
http:1,932.00


Fiu(tt ite 'ear 
t 

Year 
2 

Y'a 
3 

Y'ear 
.1 

'vill 
5 

Yvar Y(ear 
7 

Yeadr 
8 

Yal'r 
9 

1,Xed Costs 
Storage Shed ..................... S36.1.70 SO.OO $0.00 $0.00 WO.0) $.jw $0.00 80.00 $0.00 
Iquil)mt' ....................... :370.00 f(.)00 9i.00O (.00 96.00 2,o.0o 9(.00 6.00 S1)6.00 
Chicken Ilhus .................

Pumps, Tanks .................... 
. .3,871.70 

.21010.(00 
0' 00)
0. 00 

0.010
0.0 

0.
0.00 

00 0
0. 00 .(l0

0. 00 80 .)O0.00 (0.8000. (() 0. 00)0. 00 
Subtlotal ......................... 6,".;~ ..1O 6.00 96~. 00 (i.00 96(.1)00 2S6i.)00 96.6:1 6i.(00 9.q.00 
('ontingenc'. (lff ') ................ 67TO6-1 0'.r6o 9. (i0 C. IfO 9. fi( 2S. 6O ,9.(if0 (.if 9.(60 

Sobtotal ..................... ...... $7,377.0).1 S(i.c o $ 105. 60 ..i(io 1l05. fit) S I 1,60o S105. 60 mfi.l;w OS. (io 

V'aiable Costs 
('hicks ........................... $8 . 0 S9i0.00 S9(0.001 S9 o.001 $96 .00 S! 0.00o S9 .(0(l $960(i 1 S96 ;,00 
Feed ............................ 2,308.00 4.735.00 -1,7:35.00 -1.735.00 .1.735.00 4.735.0(0 -1.735.00 -1,735.00 1.735.00 
Va;C ittalio.s . . . . . . .. . . () s 1I.0(iO s]. (M II.(iO sI .(iO S] .(iO s ..(if) 

.................... . I7 .00 1Ii.O(0
Irras lrtation ).(O St 176.() 173.1)00 176.00 Ii 171i.(00 17(6.0O 17 
Sanitation ........................ S3.()0 1ifi.O0 1(3(1.00 1I(i. )O 1(6.(00 166.00 1ifii. I16.001( .()O O) 
Maintlttal( ...................... 11.21 11.21 11.21 11.21 11.21 11.21 11.21 11.21 11.21 
IJttere',t 270.39 551.1(is 551..(i 551.(is 551 (1 551. (is 551.1(iS\orking Cap. 551(s 551.1M 

ITotal .............................. .I0 1i S6,(is 1.19 .19 (i.I. 81.9(is $(i,fis.1 81 ,(1s1 .-9 1.-$.3,.3.t $60, 1..19 $G.(iS1. $0. $( ..1 .I) S6, (i0 19 

Sob)tohi] (ost ....................... $10,721.1.1 $(,0 S.09 S(1.787.(9 (iiss.1(9 Si.(. 7.(9 S6(,,99(.09 (0.67.S .09 .(M0 .09 817,TS7.1(9
 
(;ross Ietuns ...................... .3,8.13.56 $7.6 7. 12 S7, 1 12:7. S7,117.12 S7.187. 12 87.6S-7 12 S7.18. 12 S7,137 12 T,GS7.12
 

Net ol(utr T1o Cp(lital, Iand .And)
M u lt't(\\'ith l l ()Irat0,'S 

l, ; r) ........................... ($ 8S( .s", S99.(03 V8919.0:1 o $0 9 1.3 $999.103
9 S900.O03 O11.3 $1)1O.(:I $9A11.3 

()perator's ILabor 

Chicke ns ....... ....... ......... $7 5.0 $1,570.1 0 $1,,57.001 1,570. 00 S1.570.1(0 I,570.00 81,570,011 1570.111! $1.57.10 
Nct I.'lh ns to Capital and ILand ...... 7,(65. 88) 8570,, 7) t(669.97) ($570.97) 1(69.97) 78..17) ($(609.(71 08570.197 '.('9.97) 

T HI.: :30. lI.(iV () : I ( m mIII:N'A . N I " 1 I[()(; l.E\' li.i ltt"itrNoI.tI' 

Y 'lr 'a 'aII 'htY( Ye'ar Yat Ye'arear i',1 
];itaijal itt ] 2 3 ,1 , ( 7 8 9 

Fix,'d Costs
 
Stoiage Shed ..................... S36.1.70( .:10.() 8(1.(!0 $1100SO.1001 0.0 $(1.OO $0.011 $0.OO 80.110
 
k"quil"tI'lit....................... 127.10 6.00 1i.()O 63.00 (1.()() (111 (O 11(0 (.10 1i.00
 
Pitsty........................... 6((2.12 0,100 11.00 1.00 (0'00) 0 ( 0. 00 0.00 0.00
 
Subtotal ......................... .1,153.92 63.00 11 600 6.(0 G1. (6,06.0 (.1() (i.0
 
(ttonl tt'cy ( l"(€ 1 ................ 115.39 01.60() 0.60 (0.60o RO(i (.1,6O 0.(0 0.1(it 0. (i0
 

S b .......................... 0.600 0. .101$81.6011S Sh.(O S6.((0 S(.0((
t(tal S 1,219.31 S W0 61 S0.fill 

Variabuh Costs 
Icv rI.. .. -S723.00 $1 l 1.(00 8723.00 ,.1 ( 'S.I. 81.I i0.01 ) 872:.00 8723.0(1................... 72:1.01 $1 .1 I(.iO( 
Fed ........................... 1.125.00 2.250.00 1.125.00 2.251100 1.125.)0) 2.2530 00(,25 (0I 2.250.010 1.125.(10 
Mt dicatiolls ...................... 30.15 {60.3o 6i0.30 60o,;30 6i0.30 60.30 610.311 fi0.3;0 60o.30 
( :;oi Iinttiit . ()(11 i9 0 .10.Y)( 00 811.1 '10.0(0.................... 0.0(0 .0)1 810,110 10 80. 

TratStl)ttt alitot .................... (5.00 250.00 125.00 25(0.00 125.00 2,,' 00 125.00 250.00 125.00

]it rtlt Wotrking Cap .............. 178.48 3(67.77 :3(37.,7 I8(5.1O 3117.77 181(;.1iO 36((0
:3(7.77 1S6(.(i 

T VS ........ .......... ............. 0.00 176.801 S..Ill 17(6.8SO W 10O 17(3.SO) :S. 10 1763.80 SS,.101
 
Sultotl ......................... $2, 161.63 $.t,630.,7 S2,.31830 8 l,630.(3*" $2..11, 3(11 8 I,S130.87 S2,.3.1 .30 -S1,630.87 2,:3 18.30
 

Total Cost .............. ........... $3. .130.95 $.4,637.17 $2,35-..190 $4,613 ..17 $2:35 1.90 S1.637. 17 ,2:351.90 $1,137. 17 S2,35.1.90
 
Cross It 'ttns...................... $0.00 -1$.l. ... lO1 $2.3.12.20 S-1.,6S . .1( 2.3.12.20 $..-,(i 11..10 2.'.2.20 S-I, 1, .,10 S2.312.20
 

Net lI'tu'ns To Capital, Land Atnd 
Nialla teent( 3Vititut (peratr's 
Labor) ........................... ($3..193.5) $41393 ($12.70) $.1(.9:3 ($12.70) S.163.,93 (S12.70) 8-I.h9:3 ($12.70) 

O)peraltor's Lahor 
I logs ............................ $1G.00 $32.0:1 $ 116.10 $32.00 $16.00 $32.(1 81(.001 $32.00 $ 16.(00 

Net IButtirns to Capital and L;and ...... 3,.16.95) $1.1.93 ($28.70) $1.1.93 ($28.70) $1.1.93 ($28.7011) $1. 9:3 ($28.7(0) 
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http:3,.16.95
http:S2.312.20
http:2.'.2.20
http:2.3.12.20
http:2.3.12.20
http:S2,35.1.90
http:4,637.17
http:1,630.87
http:I,S130.87
http:1.125.00
http:2.250.00
http:1.125.00
http:1,219.31
http:S36.1.70
http:t(669.97
http:I,570.00
http:T,GS7.12
http:S7,117.12
http:S6(,,99(.09
http:1(3(1.00
http:1.735.00
http:1,735.00
http:1.735.00
http:1.735.00
http:1,7:35.00
http:4.735.00
http:2,308.00


Year Year Year Year Year Year Year Year Year Year Year Residual
10 I1 12 13 1-t 15 16 17 18 19 20 value 

$0.00 $0.00 $0.00 .0.0 $0.00 $0.00 $0.00$0.00 $0.0 $01.00 $0.00 $0.010
6.00 376.00 6.00 96.00 6.00 96.0(10 286.0(10 96.00 6(.0) 96.00 6.00 2.25
().00 3,871.70 0.00 0.00 .00 0.00 0.0000 0 0.00 0.00 0.() 0.00 
0.00 2,100.00 0.00 0.00 0.00 00 0.00 00 0 0.00 0(0 0.00 0.00
6.00 6,347.70 6.00 96.00 6.00 96.()0 286.00 96.0)) 6.00 
 96.00 6.)00 2.25
 
0.60 63-1.77 0.60 9.60 0.60 9.60 28.60 9.)60 0.6(1 9.6) 6( 0.23
().

$6.60 $6.982.17 $6.60 $105.60 $6.60 $105.60 $31,1.60 $105.60 
 $6.60 ,1(5.60 $6.160 $2.-48
 

$960.00 $960.0) $960.00 $960.00 $960.0(1 $960.00 $960.00 $960.01 $960.000 $960.00 $0.01)
$4.735.0 15.00 -1,735.00 -1,735.00 -1,735.00 .1,735.00 .1.735.00 .1,7:35.00 -1,735.00 0.00
-1735.00 -1,735.00 
81.60 81.60 81.60 81.6(1 81.60 81.6() 81.6 81.60 81.6) 81.60 81.6(0 0.)0

1(76.1) 176.00 176.0) 1716.00 176..)) 176.0 176.00 176.1)0 17.. 176.00 17.)0(1

166.)))00 166.(0 166.00 166.)0 
 166.00 166.(00 166.00 166.00 166.((01 166.00 166.00) 00.01


11.21 11.21 11.21 11.21 11.21 11.21 11.21 11.21 11.21 11.21 11.21 (.00
551.6S 5 551.68551(68 551.68 5518 551.68 551. 551.68 551.68 551.68 551.68 (.00

$6,61.-19 8(6,68).49 (.19 $6681.,9 (61.19 $6,681.49 $t,681 .49 $6,681.49 $6,681.49 86,681.49 86,681.19 $0.001 

$6,688.09 $1),663.996 $6,688.09 $6,787.09 $6,688.09 ($6,787.09 $6,996.09 $6,787.09 $6(,688.(19 S6,787.09 $6,688.09 $1.00 
$7(6S7.12 $7,687.12 $7,687.12 $7,687.12 $7,687.12 S7,687.12 $7,687.12 $7,687.12 $7,687.12 87,687.12 $7,689.60 $1).00 

S999.03 ($5,976.8.) S999.03 $900(.03 $999.03 $900.'3 $691.03 $910.03 $999.03 $9111. 03 S1,001.5)0 $0.00 

$1,571.00 $1,570.)0 $1,570.00 $1.571.0(0 $1.570.00 $1,570.00 81.571.00 $1,570.)0 $1.571.00 $1,570.00 $1,5700(1 $0.00

($571.97) (.$,5.16.8,1)($570.9;) (669.97) ($570,97) ($669.97) ($878.97) ($669.97) ($570.97) (8669.97) (8568.50) 
 $0.00
 

Year Year Year Year Year Year Year Year Year Year Year Residual 
1(1 II 12 13 1-1 15 16 17 18 19 2(0 value
 

, $0.0 $0.)1) 2 .) $0, $0.00 $ ).0)( 7 )1 (10 $55.00$ )0 $().0)() $0.00 0 
6.00 127.10 6.00 6.(10 6.00 6.00 6.00 6.00 .00 6.00 6.00 2.25
 
0.0 662.12 ).00 2.00 2(1.)0 12 .00 2 ).00 12 .00 2 ).)00 (5.00 250.1) (1.00
6.70 78(.22 6 0 6.00 6.00 6.0(0 6.7 86.(0 6. 106.0O0 6.70 2.25.().60 7P. 92 ().60 0.60 0. 60I 0.60 0.60 0.60 O.()O. 60 0.0O.60 (),001 

S6.60 $88..) 7(.) 886.60$6.60 $ 88.60 $6.60 86.60 $6.60 86.60 $6.60 $2.25 

$)1 .. 872:3.0oo I S723.0O0 

2,250.00 1,125.0)0 2,25(0.00 1,125.00 2,250.00 1,125.00 2,250.00 1,125.00 2,250.00 1,125.00 2,250.00 


S...)16.00 $72:3.0 146.0 $:.1,446.030 K1,.1-16.(0872233 0 $ 238.3(1 $-1,1:6.00 $557.25 
60.30} 60.201 60.30 60.301 877.5060.30 60.301 60. 301 60.30 60.3(0 60.3(0 6(0.30 00 

.00 8.10.00 800(0 .10.00 80.00 24.0 8000( 8. 8.12.21,1.0 W) 0.)025[0.00 125.00 250.00 125.00 25().00 125.00 250.00 125.00 250.00 125.00 250.00 (H)0 

:137.77 86.260 (367.77 186.60 367.77 186.60 367.77 186.60 367.77 186.60 36-.77176. 80 MA.O( 176.80 88.1t0 176.80 88.,40 176.80 00.088.-40 176.80 88.4I( 176.80 00 
. ,.630.87 $2,34.3:0 $4t,630.87 $2,3418.30 $41,630.87 $2,3418.30 $41,630.8-o $2,34t8.30 $-1,63(0.87 $2,3418.30 S-1,6:30.87 $1,-43-1.75 

$,637..17 $3,216.-4.| $4t,637.-17 $2,35,4.901 $4,637.,47 $2,35-1.90 8.1,637.4t7 $2,35-1.90I $4t,637..47 $2.3541.90 $,4,637.-17 $(0.00
$41,68-1.410 $2.3.12.20 $-4,68-1.-40 f'$2,:3.12.20 $.4,68,H0 $2,342.20 -$4,68.1,.10 $2,3-42.20 $.1,684.-I() $2,34t2.20 $6,121.4t( $0,0{1( 

$4t6.93 ($87,1.2-1) $-46.93 (.$12.70) $-t6.93 ($12.70) $416.93 ($12.70) S-16.93 ($12. -10) $1,483.93 80.00 

$32.00 $1. () $32.)) $16.00 $32.)0 $16.) $32.00 $16.00 $32.) 832.0081(.)) $0.00$1,4.93 ($890.2,4) $1,1.93 ($28.70) $14.93 ($28.70) $1-1.93 ($28.7) $14.93 ($28.70) $1,451.93 $0.00 
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http:1,451.93
http:1,483.93
http:6,121.4t
http:2,34t2.20
http:2,3-42.20
http:4,68.1,.10
http:2,342.20
http:f'$2,:3.12.20
http:2.3.12.20
http:2.3541.90
http:2,35-1.90
http:1,-43-1.75
http:S-1,6:30.87
http:2,3418.30
http:1,63(0.87
http:2,34t8.30
http:2,3418.30
http:41,630.87
http:2,3418.30
http:4t,630.87
http:1,1:6.00
http:2,250.00
http:1,125.00
http:2,250.00
http:2,250.00
http:2,250.00
http:1,125.00
http:2,25(0.00
http:2,250.00
http:1,570.00
http:1.571.00
http:81.571.00
http:1,570.00
http:1.570.00
http:1,570.00
http:1,571.00
http:7,689.60
http:87,687.12
http:7,687.12
http:7,687.12
http:7,687.12
http:S7,687.12
http:7,687.12
http:7,687.12
http:7,687.12
http:7,687.12
http:7(6S7.12
http:6,688.09
http:S6,787.09
http:6,787.09
http:6,996.09
http:6,787.09
http:6,688.09
http:6,787.09
http:6,688.09
http:6,688.09
http:86,681.19
http:86,681.49
http:6,681.49
http:6,681.49
http:6,681.49
http:8(6,68).49
http:1,735.00
http:1,735.00
http:1,735.00
http:1,735.00
http:1,735.00
http:6.982.17
http:6,347.70
http:2,100.00
http:3,871.70


T%BLE' :31. LOWtP 01: 1 N .I'M E+.NI'\I, il+r t)INIIISP FOR)I J CK E+N-IE]:111-lSI' 

Fiuaudcial Yea'r I2 YI"'t'l :3 Yli'r.1 Y'clI'5 Y(ar6s Yatr7 YV.r8 Yell..9 

Fixed (sts
Stolagv Sbv ..................... 
l(il ment ............ .......... 
Corral ........................... 
subtotal ......................... 
Con t ingen+cy (107ltt 

' 
) ................ 

$36-. .70 
105.00 
5-10.30 

1,010.00
I01.00 

$0.01 
(.06 
0.00 
6.00 
O0(,60). 

$0.00 
6.0)0 
0.00(,
6.00 

60 

i.0 
0.00 
6.00 
0).60 

80.00 
2.00 
0.00 

26.00 
2. 60 

$0.0)) 
1(.00 

510.30 
556.30 
55. 63 

6.0)) 
0.00 
(. 00 
0.60o 

$0.00 
6.00 
0.00 
6.0 
0.6() 

$0.00 
26.00 
0.00 

26.00 
2.(60 

sullioolal . ......................... $1,111.00 $6.60( $6. 60 6.6) 828.61) $(il 1.93 $6.61) S28.6)0 

Varialeh Ct s 
l)u'kliii, ....................... 
F ed ........................... 
Marktuti. .161. 
Iidle,t \W,, king Cal .............. 

S)t)tal .... ....................... 

$1.18.50 
(iO).61 

19 
81.93 

$992.22 

$297.00 
1,201.21 

322.38 
163.85 

$.1 981..13 

$297.00 
1,201.20 

3.22.38 
16:3.85 

$1, 98-1.13 

$297.00 
1.201.20 

322.38 
16 3.85 

$1,981. 13 

$297.00 
1,201.20 

322.:38 
163.85 

$1,981..43 

8297.00 
1.21I.210 

322.38 
16:3.S5 

S1,98.-1. 3 

$297.00 
1,201.20 

32.:8 
163.85 

81,98-1.-I-:3 

$297.00 
1,201.20 

322:38 
163.85 

$1,9S.1.13 

$297.00 
1.201.20 

322.38 
163.85 

$1,981.4: 

)tl C)ot.............................. 
C;r s. I lm is. ...................... 

.$2,103.22 
$815..17 

$1.991.03 
$1, 630.,9. 

81,991.03 
$1.,630..) 1 

S.991.03 
$1, 630..-1 

$2,013.03 
$1.6330.9,t1 

$2,596.363 
sI,)6.9. 

$1,991W.03 
$1,30.91 

$1.991.03 
$ 1,:30.91 

$2,01:3.03 
S1.630.9.1 

NA Illi-ns h ( Ca)iital, ILad A\d 
M\;rlaa,&mIil A. ithluit()prahr's
Lalb ') .......................... (S1, 2,S7.75) ($360.,)9) (8361,09)) (S:360.()9) (83S2.)9) C$965.12) (8:3(i) 0)9)o S360.19) SS:32.19) 

( )p .iattr's Iab)
)ucks ........................... 

N\ct lict'lels to (:)italand Land ...... 
S22).00-) 

($1511i.7,5 
. .00 

.880.1109) 
$411.00 

($81-1.1)9) 
$.1.) 

($80-1.0 9) 
$.1.1.).00 

($826.09) 
$.11.1.1..0 

( I.0.)42) 
-.1..00 

(81.09) 
8.1,1.)1) 
(SSO1.)9) 

&1-1-1.0 
(8826.09) 

Ihl.ld(I s transp)rt. 

Tl l: :32. FLO%% OF, INC :I MI:Nr. NrT .I.:NIIA,:vTIFO I:vr':I. I:INTEHIlI.. 

Financil i 'Iill" 1 l "2 Yc ":3 Y'lIar-I Year5 'tll6i Yv'al7 Y(' lr8 Y'lear
,9 

I ised ( )ss 
Storage Shd .................... $36-I.70 8.0)) $1.0))$0.00 80.00 80.00$0.00 $oo $0.00 80.0 

:3I8i.t. ...................... 0.00 
d).................... ......8 381.17 

1l"'t'11...rO. llt. ............... 759.0(0 
lPasturt ' l -'sta .................. 31W.0) 
Sub)o)tal ......................... .. O. I 
C old ing'.1i'\v (IOr, ) ................ 18.08 

Sult,)tal ......................... $.$2,07.89 

0 
o1.(10 
0.00 
0.00 
()0)0 

529.57 
(,i.(O 

6 00 
1.00 
0.00 
0.00 
68..0 

52 .57 
-63.160 

).00)6.O06.O0 
0.000.(00 381.11 
0.() 0.00) .159.00 
0,111 0.00 0.()0 
6)006.)0).0S)O-1. I 1 

52 .37 52 .57O 5 .57 
( 6.(:6() 813. S{30.72 

(1.10 i.00 
0.00 0.00 
0.00 (0.0)0 
0.00 0.)1 0 
6.00 (i.00 

529.570 5 .57O 
$6.(3O 13 . (O0(i0 

6.0 
0.00 
0.00 
0.00 
6.(00) 
(52.5i 

$616 

Val'ialdh. (o s,, 
,Stt,,kers ......................... $5,000.001 $5,000.00 $5,00(0.00 $5.(000.00( S5,0100.0)0 S5, 000,.00 $5.000.00 $5,00(0.0)0 $5,0)00.0(0 
F d'.X.d ..........................(:l) I) i l'lall( .................... 251.0)150).00( 25+.0)2..0S150.()0 25150.00 150.00 .25$1..0825S150.001 35.1.08150.100 25-1.08150.00 25 .0150.00 8 1.025-.(8150.0(0 
T[] il siP01rlat iol I .................... 
hitcrest \\o(rkin.;Cap .............. 

24.00.(( 
507.9{7 

18)00 
529{.57 

.,0.00 -
529.57 

I80.O0 
529.57 

0.00 .18 ISOOO 10.00 
529{.57 529{.57 

.4;)()) 
529.57 

.80.00 
529{.57 

480.(0 
529.57 

Subtotal ........................... $6, 152.05 $6, 113.6)5 S6,-13.6 5 $i, 13.65 S,:(i 3.I.65 5(6,-113.65 $6,4 }.1) 5 $( .113.651 5 $i,.l1.3.6)5 
"l' l Cos)ts ......................... 
(;ros Itclo'0ls ...................... 

88,23 1.9-1 
$O,Ot) 

$6,420.25 
$6i,840(.00 

. ',-t20.25 
S6,8-40.()O 

$6,4120.25 
$(6,840(.00 

S6i,420.25 
$fiLs-IO.()( 

$7,34-1.37 
S6,8410.00 

W -1.20.25 
$6i,84.00() 

$6,4.20.25 
$6,8-10.00 

$6,.420.2.5 
$6~,840(.0 

Net lic'tm siih (to1)Caital,L.n(1 And 
Manlw'elleli W\Vilhio l l)(11'a11)r's 
Labor) ........................... ($8,231.9.1) $119.75 $419.75 $119.75 8-419.75 ($50.1.37) $4.19.75 8419.75 $419.75 

)lperators I al ,..................... 
Net IRllulls6 (:a)itlAAd 1 ...... 

$96.0) 
($8,327.9.1) 

$192.00 
$227.75 

$192.00 
$227.75 

$192.00 
$227.75 

$.8192.)) $192.00 
$227.75 ($6916.371 

$192.00 
$227.75 

$192.00 
$227.75 

$192.00 
8227.75 
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Year Year Year Year Year Year Year Year Year Year Year 1Residual 
10 11 12 13 1-t 15 16 17 18 19 20 value 

$.[(l $0.0()0 .0. $0.(10 $0.00 s0.Oj0 ${).0() $0.00 $).()0 $0.0() $0.00 $0.00 
6.00 91.00 (.00 26.00 6.00 i.0) 16.00 20.00 6.00 6.(00 fi.00 2.25
 
1.)0 5-0.30 0.00 0.00 0.00 0.0( -10.30 0.00 0()0.00 () 0 (.00 ().00
 
6.00 631.30 (.00 26.00 6.(10 6.00 556.30 20.00 6().01) fi.00 6.() 2.25
 
).((1 63.13 2.60 o.60 2.0 0.10 60 0.23
0.)60 (.610 55.63 (. 0. (.60 


$6.60 $69.1..13 $6.60 S28.60 $6.60 $6.60 $611.93 $22.00 S6.61) $6.60 ( 6.( $2.48
 

$297.00 $297.00 $297.00 $297.00 $297.00 $297.0 $297.00 $297.1) $297.00 $297.00 $297.10 $0.00 
1.201.20 	 1,201.20 1,201.20 1,201.20 1,201.20 1,201.20 1,201.2(1 1,201 20 1,2(01.2(0 1,201.20 1.201.20 0.00 
322.3S :322.38 322.38 :322:38 :322.38 322.38 :322.38 :322.:38 :322.38 322.38 :322.:38 00.0)
163.85 163.85 163 85 163.85 163.85 16:3.85 163.85 16:3.85 1(3.85 163.85 16:3.85 (.0)
 

1,98I..43 $1,98.1..43 $1,98-1.43 $1,9.1.4t3 $1,98.1.43 $I,9S1..13 $0.00
$1,98.I-3 S1,98,.-1:3 $1,98.1..43 SI.98,..13 $1,98..-13 


991.03 S267,S.8 $1,,991.113$2,01:3.03 -$1,991.0):3$1,991.03 $2,596.3(6 ,$2.006..1:3$1,991.03 $1,991. 0:3 -S"1,991.03 $0.00 
,;:30.9 $1,. $1,(30.9.1 $1 (30.9-1 $1,30.91 S1,6i30.9.1,630$1,30.9.1$1$30. 1 $ ,6:30.9.1 $1(i:30.9)1 $0.001 630.91 	 $1,635.6-


rs36(0.09) ($,117.92) ($382.09) ($360,09) ($:360.(09) ($375.19) ($:3(0.09) ($360.09) ($:355.:37) $0.00()($360.09) 	 ($965.12) 

$-4.t11.00 ,$tt1(( 1.0 	 $0.00)S,.1~-1.00 $.1-1,O0 S-1,1-1.0)0$.1-t-t.0O0$.1-1..00 $-1-.t.00 -. 8$-1--1.0)0S-1-1-t.010 
(S11-1.09) ($1.191.92) ($80-1.09) (-$82(6.09) ($80-1.09) ($80.09) ($1,-409.12) (,$819.19) ($801.1.) ($8()I.19) ($799.37) 1$0.00 

Year Yvar Year Year Year Year Year Year Year Year Ytvar Rlesidual
 
10 I1 12 13 1. 15 16 17 18 19 20 value
 

0.00 $1. $0.00 $)1.00) ($0.00 $1.00 $(.()(.) $0.0 $0$)1)$0.00 $0.00 W).0
 
6.01 $3.O000.0 $ 60006( 6.1 6.00 6.00 6.(0) 6.00 6.00 $6.10 0.610 00. 
0.00 3s1. I I 1 . ().(1((H)000.(0 0.00 5381.11 0.00 0.00 O(0.() 0.00 $1.00 
(.00 -159.00 900 00.2. 00 0.0 459.07 32.(7 0.0 0H) (2.00 0.0000 ().0() 0{00 0. O00 O.l .J000 0.0(000 0.) 0.00 285.00 

S(3 6.00 .65 6.0H 6.1 1( 

(). 8.1.631 ) 6 O.) ().60 8,1. 0.60 ). () 60 

i.00 6.1 1 $1 6.0 6.00 8-16.11 	 6.)0 3 (. 285.00 
60 (1 .6i0O 651 ( l0 .120 . (1.1)0

$6.60 ,$930I.72 S.6(0 $6.60 $6,6.I0 $6.60 $830.72 $6.60 $6.60 ,6.0) S612.60)$215.1) 

$5,000.00 $5,000.0)0 $5,0,,1.0 -S5,(000.00 $5,0$.0.00 5,000.00 $5,00.00 $5,10.00 $5,101.70 $5,000.00 $5,000.100 $0.0)251.08 25-1.08 25.1.0'J 2541.08 25.1.08 25-1.018 25-1.0;S 25-1.08 25,1.0)8 25-1.08 25,1.08 00 

150.00 150.00) 150.(0 150.00 150.00 150.00 150(1 192.01) 20 150.00 15.00 D.00150)00
- .IO 180.0o)().0 
529.,57 529.57 529.57 529.57 529.57 529.57 529.57 529. 57 529.57 529.57 529.57 0.(10 

M$5,t1:3.(65 $6., $6,41:3. $6.113.65 13.655 $6,41:3.65 -I113.65 :.65 .113.(65 $6,,11:3.653 

• .(180S .t(.00 -18(0.00 ,t80.(00 .t8(0.00 ,180I.00( .tS(.0)( 480.(00 .180.00 0. ;0 

113.65 65 S*,$(4. $6, .11:3. 65 ,$(i, Vi,.tl $6i, 	 $0.00( 

,$i.120).25 S$7,3.1-1.37 S$6,-420.25 S6i.42().25 $6i,42().25$6,4120.25 $7,3-4-1.37 S,4,-20.25 $6,-420I.25 $6,.420.25 $6i,4210.25 $I0 
$6,8.10.00 $6L,-S()O( ,$10.00 86(,8.10.00 0.00 $6,8 0 400.($61.)) ,(,84.00.{ $6,8-10.{00 W7.125.00$6(,,8-	 S6(,8.10.00 8$0.00 

$.419.75 ($50.1.37) $4119.75 $,119.75 $4 .9.75 $4119.75 ($50-1.37) ,$-t19.75 $.119.75 $.419.75 $70-1.75 $0).00 

$192.00 $ 192.,00 $192.00 $192.00 $19}2.009 $192.00 $192.00 $192.00 $ 192. 00 $192.00 $192.00 S$0.00
 
$227.75 (696.:37) $227.75 $227.75 $2l7.75 $227.75 ($696.37) $227.75 8227.75 $227.75 $512.75 $0.00
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T.Imiu, 	 33, DEscm'Il'ION OF OE.), vroji's L.ABOR TAsnI.i 	 35. RATVES(OFI'ATUHN 

Activity 	 Year Time Without With 
Alternative . operator's labr operator's laborA. Deaily pond Iuuaj-	 1 1.5 hr)/dav fr 6 months (prodUIc- 1/. 0.40/lb. I1V/. 0.60/lh. B/. 0.40/lb. I. 0.6i0/1).

1-',11O aniCC 	 tol beginls JuulsI)d (
water control .ish only

2,5,8,1,et(. 1.5 hr./day Ill 12 months3	 Fish-chicken 1.1 24 6: .- ,(.,.,10,utc. 1.5 hi/day fur 11motits (I month lFish-Ihogs 	
16 

13 22 6 15
tlowni tithe) Fisli-ducks 23 38 17 31Fish-eatth. 	 9 16 -1I 

B. 	Pond harvest and 1 1.5 ini,-days/iimoith for 2 monthis
 
fingerling pro- hil'giratcd


(lictionu Fish-chicken )10 1-1 -23 -152,5,8,11,etc. 1.5 iian-days/nonth or 12 months Fish-hogs 6 1I 1 73 ,-l, 6,7 9.l0,ctc. 1.5 iian-davs/inlltlh for 8 nionths l'ish-diicks 8 20 -12 3Irish-cattle 2 5 -2 1111:m-days(C.Pond Ilailitu'llalnce 	 3,4t6(.,9,10,tct. -t1} 5

pir cvclk ofljro- Livestock onlyductilli Clhickens 5 neg. riturlis
 
I logs -6 -7
1). Pond firtilizatim I Ilogs: 1/2 ir./da%for .1months (1 -6. ng. ret urs
Docks rturlis 

hog Cycle) "Cattle -4 -10 
Cattle: 2 hrii/ay: .I davs/weck for (i

1iionthis 'Cost of*l shM/lb. 
(Chickens: 1/2 hr./day for 6 iomnths 
I)ocks: 0 

Even years logs: 1/2 hr./da' fbr S ilionis (2hi ig r\cs)" 
Odd years Ihlog:: 1/2 fir.,daN Ir , montfis (I
 

Iog clg
(.)
2,5,8,11,ctc. (Jatth: 2 hr./da%, I (ays/week or 

12 iunths 
(:hiceus: 1/2 hr/'lav for 12 

omoniths
 
3.-I.6.7,9.1(.0,c. (atilt: 2 hr./day: I dayws/sytk for
 

II Ilnontls
 
:hickens; 2 hr/da .1 days/week
 

forII moithis

1. Ducks 

lroduction 	 1-20 6.5 Imnii-days/.'Nca

processing 1 11(1if-&I d 'vs I tc)


2-2(0 200 - a\ s 12 cycles)
 

F Chickens 1 2 peisons full-time (6 loltlls)
 
2-21) 2 persons fidl-iiiie (12 months)
 

G. 	 I logs Odd years 1/2 lIr./day lor . months 
E'co year., P!2 hr./day li 8 imontlhs 

TIIit 3.1. V.\.sut: iil: OpviI.lilt'S L llu tHYYEARoAN) ENTEI.1i'IISI 

Year I los 	 Chlickens Cattle 	 )ulcks 
•laii-davs 	 i ,all-dadays $1 Miu-dios $1 Ma-da's $ 

1 -. 1.5 95.168 .18 10:3.20 i1 131.15 37 79.552 111 217.15 108.5 2:33.28 13-t 288.10 86 181.903 121.5 261.22 135 290.25 158" 399.70) 11-I 245.10• 129 277.35 135 290.25 158 	 11.1339.70 	 2-15.1105 93.5 211.02 118.5 23:1.28 13-1 288.10 86 18-1.906 129 277.35 1:35 290.25 158 339.701 11-1 2-15.107 121.5 261.22 135 290.25 15N 339.70 114 245.108 11 217.15 108.5 233.28 13-1 288.10 86 1811.909 121.5 261.22 135 290.2,5 158 339.7(1 114 2-15.1010) 129 277.35 135 15829(0.25 	 3:39.7(1 lilt 245.1111 93.5 201.02 118.5 233.28 13-1 288.10 86 184.9012 129 277.35 135 290.25 158 339.701 II-1 245.1013 121.5 261.22 135 290.25 158 339.70 114 245.1014 101 217.15 108.5 233.28 131 288.(1 86 18,1.9015 121.5 261.22 135 290.25 158 339.70 114 2,15.1016 129 277.35 135 290.25 158 339.70 114I 245.1017 93.5 201.02 108.5 233.28 13.1 228.10 86 181.9018 129 277.35 135 290.25 158 	 114399.70 	 2,15.1019 121.5 261.22 
20 	

135 29(.25 158 399.7(0 114 2,15.10101 217.15 108.5 233.28 134 288.10 66 184.90
 
1$2.15 per man-day.
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SUMMARY AND CONCLUSIONS
 

Tit' econmies ofigro. aquaculture systems is coml)lex. Sufflcient 
data do not exist to draw a flrm conclusion oil the projects. One or 
two iears of production data are highly subiject to vagaries of tile 
weather, learning ciiuives, and political events. the iata f'.tOn tiis 
priqject, howeve; do provide Some impo't ant indications. 

(f the anil ia protein Alterniaitik e( ClisidereLd, four iIf the five 
least-etist solurces involved fish production. Vaues ranged I'O /. 
0.1-I to Wl. 0).25 per pound fbr tf:e- Iiree least-cost fish adte tit's to 
0.1B/. . 5 pr pound Iduck l ntgreation fis plterodtiosntlith1.75 er t)y ndfbr dlieck peat. Ilteratil oftish lrodctiol 

ili o)ther types oft'livestock pilafic'tinil coinsisteiitly lowered the 
coit per poiunid of'ailinial pro(tein produced. In lic, ease of hogs, fi 
('xanlh', pork production alone had a pioduetionlcost of B/. 0.9, per 
piimd hit wlien fish were iiitgratul with hos. the cost droppud to 
Ill. I.71 fX' pti , 

Thelc budtt' analses iiidieate Ihat integ'rated sy'stellis ill impov-
evrisied rural areas are t'eUOIiliiiiallV VIale fb' ie fillier'. The 
chit'kei-fish alternat ive \iclded highest not .'e t1r1s. Integration of' 

fish culture with other livestock enterprises increased net returns in 
every instaice. 

'Te rates of return fbr the fish-chicken, fish-hog, and fisl-duck 
Coll) hinations, analyzing the fish enterprise ini isolation, are above 
the 12 percent cutoffrate estal lished as tile opportunity cost of cap
ital lv the Planning Ministry in 'P, iaina. 

Project d 'ta serve to pro'ide gil ,cli ls for expansion of agro
;i(uaculture ill Painama. All of the Coll)f):,Iat ions are profitalle, yet 
some eoillciainations will he more profitalehiider certain cilditilis
than tnder others. 

fBeneftsfbllowing froln the irrigated ,.ardells (fbir which data were 
not available) are not included in this analysis and have the potential 
of'greatlv improving tthe elficiency and profitafility oF'ti'. integrated 
approalc h. Withill titfe w it'er supply developed for the animal and ag
r1.icilture enterprises, irrigated gardens call he added at a minimal 

e.pIeisC. 'his additional Ise of['the filcilitv will also improve the cf
fiCiCi12V and prof'it;ahilitv Of' the fish cul'tur'e coiponent because 
Some portil of'tlwle fixed costs wmild he allocated to theigarden. 
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