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I.Introduction
 

Historical 	Overview 
international effort to de\elop atillactulltlral teclilolog .asa In.eanw, of colllronting food sectUrit\ 
prolem It deelp,,lng CounirJe, Ilhv PD/.%CRSP n,funded b%the I S \guiv. for Ilterntttional 
l)euloplnlent (I SUl)), under attlrhort I 00dof the International De'lop)tllent an11d ,SlStatICC \Ct 

of I)"5 (PI. ()1- )1), the l and Institutions that p ritllute InIth Oregoll St:teand b% li eItle" CRSI 
I nikerstt (0 tfw nu~tagincilt ln:t (\Il') for the CRSlIP .Iid has tichnical, tdiIni[tNi ai, and fiscal)) il 

,,
'esponsibllit\ foi tht' peltrfoh"itm e of gratll Il %]S.,t 
'Ite CRIP ia tolleSa,l\ pog i| f reOf Iid )tt H) ,CICtCLt,,o eat'Ch dChelolng cOtilll It..tn1d tlthe 

,-,in ited State" h%lealln, of S and stt cotiln ,cellit 'File lesotr of I S and hot cotIntI 
institutions ate brought together to illuprou theefficieitc of pond cultuire tttit,llttrough \,tlnable 
*Iql;aculture The I S llstiJluttlso particip:itlg n thelprogramt :iare \uihurl I nimm',l\ i.Ler\ oftile, I\l'I 
California at )a% ofit\Hi.thonia Conoftminl for Iternatioiialis.the I i'ers of a:l thll'e hllert, and 
Aquactitre I)e'elopiint (tAll\l)) Cl neimbers Iulude tht I ntr,,t\il of \i i.ana it Pine Bluff, the 
linikersit%of Iia,,maii. the I nim lrit\ of li.hlogan Micihigan Stite I h rit ,anId Oilegolt State Ittuer,,t\ 
Hlost coulitr, institutioins \%ilh formanl linkage, to th( CR11 throug!t \eimoratnda of I ndertanding ate tite 
National I itimersit of ih':anda, Ro:I l'hm )epartnielit oIiistierie,,. \.in IInUitLtt of lecliolog. 
)epartmentt of Rene\lalle \attratl Reorcc,. \gricultial Re..aili ,eittlof Ig\pt, and Ceintral ltliain 

State 1ni eritx of the Philippit es \tlmerouts linkages are ,lso 11t:itiiltel \\fith other I S Mid hIOt t'Otllilll 
,\erinlellt l d oll-gown.Ttental iittittioits. ,tld "ftti p ltl Olilllailie.pri and faltiters 

(,RSI :a. ti\ ie, \\v formial iitiated oil 
7 7 	 1"Septemblher I9_82 tter ,el eral ,trs of 

pl.nig From Ft;82 to 1t8-, (;RSP piol ecls 
in\ol~ted the ti iptii onli:iiuf go,\erlitnilt 

-agelIC'ICS ,tlld t'tlti(itotll:t lltlltllloll , III i\ Itost 
coill'trits Ih I .,sia, thehlodurts.Idbn Ialtan:111t, 
Phililipplli.s. R.atnlad. aiidi I iaatnd Indittg 
CotI'.Its ditll lli -I )() ai0 It98~~~ 	 dutiln if] ope'rations, kttcigantimtlionfoited aplan 

\.."Ssl InDecebIer IV)S(,iulmted to the JlIt 
.otriitte e ol \ ngricililltResearch :tnd 

.-4)t' eh~pientt (I(\RI) ) Ptl oli CRSIl's and the 
, -D l) Xgl htltl .11 oti niiitteec Sector CoInlIil Sil 

iiThelplan. \\ hich \ ent itio effect oi I September 
.' .q~198 	 I talled for Iltaii tlimttg apresence I each 

tOfthe I S,"11) geigrIl l ane t, orig mall\ 

slt- ted, andu LIrettfiiis CitCreeItISeti.itI- ) 
1 ,R ai(ia. Ih ald, antdi1 111Pai'an er. , 

_Z. follmo,,ing thttt tecision. i hial illntiatie, Ill 

1) -Paltnuai Ill niadel Itite'CeSS'. fOr titICIS 
R to lt'a.e IPaitatta titd rtilril toI llollu rras. 

Iargelh tilhr(i gi the efforts of tihtlrn I ,,,ert\
p++ ++, + +. '..:'+' 	 +,' + .	 -j""'+ :,d th,'ough €'Ollltnnt,,, fut,,:]i<llt ,,,ltlmtmetsn'+ 

~~Yr~~ tilt, I'S \I;) Ml sSIoll, tlie CR1 3 'asIi1u~f 	 tei 

': "" "" ! 	 back itlo Iloihm as it Aprthl I988 alld beg;nI 
- \P(1lll the asistaice of thle1t,',, d\i1 
",itutiratl Departmln t'.at attlral

VN..tRtsot ts IA; XRL-"ll \tlgtist I988 



New Projects and Opportunities 
'
Ihli, o)f ish site,,san iletIIthlm ,InItternmll,ittinhrmic %%,mtcI III llllnJ 

a idrchI7411si8t'h-re ' tihe a pro h of tht 'S.I'' .n'dirc"hin iiat", 
t'\\.
ii ait rcki,,hNutt1rsit e i (Ch' tec, lhnitu sit,-(olits 

t'\ iiiiitlllolllCnfor ildC git'se nI\ l1131111tll ctll p1rlt'1tlht'Oft ll it'1Ig i 
iiO1p P't1 l ',s-,lst, III ,iioli t' h Itl l t' ,< I ilti tSk il Mlst',,,hII ill 

r i i l hddng Cth's'ts (lo<tih t rlit' 1'Ii'lil v.( ofI ctoa to 

tnllthfii ii i 'tihtrI n'vass,(,ocit wilu latrmv lt atreg l I i' iht' ( ;tll [in'l\ 

i the, an/ (lit' n d lho t i i ,') iit/al,,, iit R iVI,,.a npti r e(ID t'i l orn tlo 


RSI :lsopaiit ,li' I tl initt i'll he atl tint'tdthrsuth dith Cii I6)", il t[',s
litaitIn' Ilwvi'Il 1 
l \i ic\i C161 icf stationl1 ( \ gia,,3( (it'e It s lth :Iht' l. i h Tt't",hii ,i -r 
t'C(lltlilt ' ( lit't 'sr (Iii\ ' litt"t,tR IlltI(ot P)ullit ,,tl P It(+\ oi 

mc\rf(1otl t'Cttiis t',oIil 'sl I sl< 

The 1(Iriiiio'' ot l l ht 't'tc i99 rIff CISI 
h~it'~iiih~~X5(.\hinu h Igp(l t' l tlle'is .idt' it aatlg ' t+ vr( Ii l ,isil ot' i+)llt'ntIN ' t'lt .n~ (rtt'I, 

.itI]i\\iII'(lililt in l'. ii i o th P ll \tt'dicl, 
t '\tLl t a t'st:lrc s1) ll IC st(',t ,II ,S l t' I CIt lig .3in it fi\ ti Mioii irti l i:Ill ' 111fu roject IS 

noi\\ pat Ith(e S t)f at i t is ItsII tItI\ ,stiil grf t liftmiS t'/.Rit\ ,ll r.s hitl uiqlue il thII, ,itt'ii r.It 
from tID/\l and the'\ational \,gri( tiltural Rtesca,.t Itof l \l+t \o)263+-01 "_-G;-Clairo rlrolv Q1M"ID)Grat 

)R-!_1l-r0() h1.t(litto G(hisM l it, h n, ldiiil the ia tn t~h it liIeX si e t all CIsP sitlir,. 1hC 
Epp(]) project I,,cri.-dhtt-El wilh l m n li\%, thrusts to thtl(',iml\wtdult . hocome' ion~t,(l..'andd re.sea';rch 161 

,, gh thei t'( project, th ) t.n't'ht'rt rk',lh tC t't'li( \ii,i' iIi e 161itu, flro" it' I hiet'rs ot fiis' 
P nt' thi,, iIIStIrs affiitatin( I p ort liit ill hde it' Central liBluff tn'SM uCl ttlini11 t'MIi s horalsri 

of \liit ltra',( rt hh'' lit' t I it'i(lo lahmna) I t'miiiillt'im ',iittt i nit' , ,amtn tmlbersi .ofi 

the (ISI'r t ,i1-tipit (lr(ni t At ti-m . roiii I rs m ritvalso patiial ini thit, ct aretOrg I m,i I ' 

Cofllges :li,t I itr'rsit I IICh l fi c Intitt e oT I t t r rigth' , 


l lProje3( nt irs is
Tlhe El fctpia s one vit' Iof the I t's ht.'o t Iili\\ loIrttu tni t's 
coillrtr'hutpr smoLit' ene'fit thoCR5I ho, c'unirlcs m I , as \%vllfulfillmi ;IN rall goals,,
lie%%\ ,ire. qilc raret tillC 1110, n successfu',hl I11 Lww\C'\Vrtht'h",S, hlI
oppo)(rtunities' tuttallk (,lt'Sl atitr~itinttl| 

'iroj'_it'(I lit'ur :ro athi , cOn.'(it'i''s rettarhg: t'li 'ilh(f, (n-strI Itri,, Milld hu .c soiic'I drti ti UXnn 

Pr c.t' s ati st' :ir'I first r t'sts ,,, d t ii i"s i1 thlse focuts are 111311 iisul( fr l it'hfl 'lir(tchlI;broa 
dim nltsion an iii\li)rl((cii 1113tll: , Ih's pr(i .r)fthet the , ,:tt:itil r't' tturces 1 l hpt iit:miiagemenl , t' 
(:lIIt,the~reforel(_, thec inIued(effo)rls'this,,Ic,lC nolie\L'\ ik inte t iontl(l ont'( ill +if'(, \Nhittlie.\%is [lit(. of ntutra.l 

resu rcesIL',"mll soc+''i anld eom. dmen o of iltt +'aitlirc, \\,ork ltu~ral si'(hl
icl ns,()l, 


Tl'IC' cs d\,11,tut i199 from1 ofI ati the.I itmers.ttccl'()iI lmlt+t Ill ThatilaInd11h\ I esca',rc.he+r's, \rkma ,,i 

Pin(.'l+ItlITfa t N+,hclugInat t.I t~xn+~\Culminattedt In t,,chni:,t]ielort that dt,-,crihlml profit-making f.ih 
ctu rter prliXs IIlll)OW\It '.tst I'HSHIth SlC .'AC'tN c.''(IIIIIIIIC.Sl('l IIIlilt' \<>rthl , ,\i s ')ll, ltCI
I'lSlM wio.nI)I h\ I111C 

.sttltdvcurrmitlk unde r \\it I \ anlt-lundt( pllrimanktl ;I froml I Sk~ Bl? throut.h :bi-i \ Ilh,,oli Ilack 

C:olleges_.,and Illter+sllles(III',(:) fo',,tr'llrogratm-:itd the oogo)ing,prwatc ,,c'lor tr comnicicial 
( .- )f\rkanls,;,shrimp and tilapiat far l~ II lhntrit,, Fle lllBU, grant aklo c'nathle,ih'll rInll\ aitP'ine 

1B1uff ltoattlglllentco)re. iologi'cal rc.,, Rx:nth throilg~h 't e_\lpt.rimntts(ClR"+l rL tIlml~ 1111Ch Heeded oil 

temperatuLr e~+. ofl NiliI\ lhtV ,U llmalrts c.(onl!.tanethe \lkImmlllil]I:l I1i
to)lerance't O)f [oCCII]' itli Ter'linll'l 

Repoirt of thi,, l~r,tt l]C',l+O(F)I~i ation Il addihtion the'biologicaltlbh,\nIth \mmau~l Re.poit p~re'sent t, nlor:mh to 

a;laksI ll, tile \of this (CI,I.,tataLre.mIll',ts 


T'l hR u|;.1 scieilcv" project Imurcl tht, retporting petriodl
Pn globa ,,ocial endl of tisH' .\tihtll 

tUnivrstt\ econm and~t collahboratim t'e",eardicrs' f'rom Fl'htlatnt,ist't,,sociologists'are't ill=t the'l'hliIppin",, 

andllo di s .m nattion o)f i <)+ + do ( anddifusion. This, proje'ct precslhn l i ;.,,u,\t a(ctitutr' t'Ic lolt tio 

http:itmers.tt


one of the CRUS1P'sattempts tofuil 
sites. Ilowe, er, continued funding constraints (this CRSP is funded onlaw rage at to percent of the other 
CR.SPs) nay againi relegate social science research to he funded pirllan h through mtr,lnural support 

When IIFAEIC 0rigi nal designed the CRPs, the mandate called foir greatei loctis oilresearch th:n 
on outreach. The PA)/. CRSP, h,,,eer,sees the partneiship of thues-. ImoI pes of llls ties ascritical to 
achiesilug positist, socialimpacts Therefore, grealer emhliasis douring the past sear. has heeii placed oi 
farmer participaoll-l research, oile\lediiig research information to end users. and on adopting a 
research strate Ihltissustaintable :tnd oect inl,l, for eani pe. regularl 

first fund asocial sciences activ'itv that culs across a number (ofCrSI, 

approipnate. TheCRSl' P oI nda 

,ssists tileI SAIl) Missin s resources projects aiid Ilas
%itli its natiral helped tranlf.r (1,SP technohigies to 
r\stLnd.laiifariers,. xsho are e\plrieinl,g %% success itlh fish ctltll e In\ortlimsi th.ailand,nox Idesprea( ,' 
the CRSIP is cooperating k% ,itli scientists front other donolmr agencies in helpi ng farmeres tIell hnisels. Ihe 
(directinput thi t farmers pro%ide to tile re.-seacIrh Illess reiieis lie niil :duii.ostresiitts i U10,,1111 
effecti, 

Other bus -in"acti ities include e\paii(h, traditiiinial Ipolnd dsnami's %%or. tii eniunipa,,s .t broader 
:nllsis oif lie effects of aqiautilture on the ei irnmeneiit, a proposal to collaomate %% hternationalih tiln 
Center for is ing \iiati. Resources Maiiageliieint (ICI\ ;l\aii Illt m and al uaulture lds anal, 
l)roptosal to I \ID to support a \sorksliop no CI'nes l)lshltnl',to minlnei integrating a socil 1ISP 
research The CRS conitinues to he line of 1eC pri Co't.(rcpal pla1.rs in the CRSI iJeffort, to attract 
funding for a large-scale griccologieal studiii\ i1hinidtiras ins oisiig its t\\,mist lilOitallt ,pomlt 
priducts, shrimp aid melins 

The CROPs', direct imol,,.nit ss titli farmers., edtcatoirs, aind mther eiid users of CR5I, ]linilo\ is tome 
,a.to actsl't, etnd mfm imn gilie-te(hd 1Athe pritgranm Other inforlmatiolsuittelided through Ihe 
('RSP's numerous piublications, \shuth are amed at technical and ,,m-tI,.hoi(lncal audienices'Ilie CISls, 

I ,. ,;,, 

,. ",
 



,v 

recently ilitiated international effort 
toIwrite . I )niJprelienshe hoo)0k 00l 

(lie princil)ls of pond (I1Xnirics also 
tni oh es !lie aqitactultture cotfliilitv 
,tt-large Tiis hook %Nill he a Utseful 
addition to atiai lttre researchers' 

"and mid nt' hlbraries, :an(d ;II effort 
ishtini 11:1(1. to iialtke it:i,ailkble at 

Ml aIlf~Ord.labc I)c' peCople ill les101 
. ottOllOllitcall Iadwttd t.i'titnine(s

t: " HiI 1ll oils hoob~l, I% updatt'and tc\patld 
MCt-It:th'C'RSP 1)001,, IinCileS 

+, \\hnch is, third lpriting.III Its 

Continuing
 
ativities
 

i f thc first threethith completion 

0 sto,,f,,ttdat'di/ed globalt'\~ptermtitticl 198t)2 th(li R,";l - 198-N), 

Sgall focusing oi tile satistical 
ItIlterplrtatioln of lata that \ cre 

collected at the ,i\ project sites lhew research liograit ,,ocessfii II Idifted to reflect the reduction 
ill Sites mi111totlt chaiigitig tle metall eliiphasis of the CR"P. Tlie global mature of the piogramn therefore 

rematned intact l\permtental pt otocol. as lescribeid innsohscient s\on'k plans, conforms to that of the 
original three \ces to allot comil)parison bet.tten Niles ow, lblt,ld programe tole. Field e\periltetlt,, 
orietnted (see Global lEperimintl and Related Stulies,,) and plroject-orieiited (Stte-Specific) considerations 
in response to the i etllts of the ei lier ev'erletIS 

After %ears(f discussioin, the CkSP is llo\ralg athedd \ilh planls to iticorporatetmtcl.h of tire CR I'global 

data base ino the IntIterational C nter for I is tog \liatic Resource Mataenlltll ( ICIRM) I:IS111 SIE. 
This %ill further ensure safleepintg of the ilportant data that haw. been codlle cted thiioi(gh tell \Cats of 

,CR5'P e\periiet IslI atI effort tol t ,asferthe CRP Central ):ata Base fott Is preseint bre t the 

Managetmetint lEitit\ to a.t'eseacIt III I"c 'Oliiiitte of the Tecltnical (Commtttee undetlook aI I)iCi, hocd 
rigorious ),liiatiiti of tlre data hse itn1))1. The ad hoc comlitttee Suggested thil l addition tolthe 
administratil eant toainlltenatce fitctiotsllls no% perforled In tic data base talllager, liess data base 

actlsitles Should incliude statistical atiahses and t utser iiantlal \s i rCsult Of Ih ealallitin, t) RI WS 

issuted b the Matlageilientl Entt lihe L iersl+ f lass a a (ti II) subittted fie \intingmi1t92 It\ 111) 
lroposal and the data base %% ()regon State I imlsersits Spring of 1993as 'ransfei tiedt ho to 11111iI 

The (,RSP lcs,.d atlatlthetr nulesin \\]Iti the omIpIIltIlln oIf PO)CIA S er-siolnI 1.1 the elp)erlt s\sttn 

on pornd nlllagelllit guidellnes This le\\ ts'l,,ll IlilIrll (ItOrii'itiitlt criteria aii,. (othter im)O(rtant 

prodtction \ariables PO\l)\CIAsS Is being t ,seseral field ll.'tiol.s, tIcliidiig CR,'g sites inn115\ !t'l 
R\satda, nortast Thailand, ard thei''hlhInpi '()\l)CIAS11 0 t111\ pr<Cs it\ teclitlogp for fish 

ctltrists but also seres as anetcellelt tewlhing tooll fot siitulationg lond 'espiltises to a u;ritl of Inputs. 

The PONI)(IASS manual i,, to\ as ailable in Fretnch, the lsaiida teall traisatele tile iiinialllin 

cooperati _'effort \sith the Data .iatsis and Sttllhis Teant \ Spal:tishI ttas iti:olt of tile Iniatinal is in 

progress. 



This Eleventh Annual Report contatins soie sumaiaries of studies that were only partihdlh funded hv the 
C'RSP; CRSI' fuiids wcre' used l,,,lee( iilotN to le eritge stipl rt frout other soi rces For eaimple, the 
finds for testing (,ISIP models oil larms i the Phliliijiles \1ere naitched b I'niersit\ of IIlmllI ald 
Central Il/on State I inei sit\ Ill addito totithe nlhi.%griuts :idic perato., affiliated vmlth the CR5SP 
project iiiR\U:lf. the Ilii opean lEconinlic Coiounlil, eiatndreceiitl%. contributed fuinds to improe anld(1 
the ponl facilities it tile Ici;',cv Ill p[ elols ',ears, f1ls allocaited to . \\ omien in I)eCellnciit stul.
helped to fcer:,,e fund,, htil :iI nllmber of sourc't.es 

Other COllllllllg Slti(hLeS. icluCde iflestigaioloi, ill tropical pond siils, \'.hich hl'. C llo'\%d its to 
facilitate linkages mith oilier soils proeccts such :is the rropSoils CRSP il I londuras. Iolmciilture research 
using ntlie species, and research on ecologicall soUnd Ii Cdl igs used In fishaerallies t0 therlpetli 
ctilure. 

.\ alditlional ainnuitl 9 peicenlt budget:il. Increase, "'.ieh \\:ts ricel.etl dillig this repolling period, 
was de'b(ted to the iie" global social Scielce" pi iecl and to a1coiiipi ehen.le e\tel laf re.e\%of the CRSP 
The logistmc.s for the L\terval ha ljation \\were completed iuring tisi I tl i'tg pcr;od b'h 
lvalluatlin Panel (EEP ) \llt tled:all etablishied CRSIP site, o'erseas. atltended Teclilcal and \nnatl CRSP 
Meetings. %Istecdthe lanagelient Entt. an(d inten ice.cl I S. :t0d oi-i COtlltl1 p;ti'tlcilpants,, The draft FI' 
report reccihed h. the PM O in Octoiber 19) 1ratel the program is "e\ceptial." Special cormmendations 
"ere gipen to the Re.anda tcain, \0lch kept it', research pre ect intact despite the ongoig+ng s ar The 

uThailand researchers alsii rece'ed pi . se for lie qua!iti if their basic reseirch and their commniitment to 
time Global I\pernnleii 

The tRSI' has benefited froii its imio!enient in the CSP Council, aigroup cilnlpmid of IS \l)-funded 
(ollilhoiri.e I'.search Support Prograi,, altholgh full pailticipation in this group e\traicts ahigh Ctost ill 
tern.w iif tioe and capital fioin the smaller CISPs stich as ourseles Through the Council, Ihe Pl)/A CRSP 
hits oser the \eairs participated iIi presentations to Coigress, the World Bank. I SI)., I S \Il)..ICARI), :and 
emirolnnenaliii"ops ()lne inpact of this effort . arelless of CRSP programs.%as to incrleise public 

Mai\i other techiical aind prograinalltic accoiimplhishients are described lit detail in tl E'leiith 
Annuatl Adminlistrati'.e Repoirt 't.\hihcim'rhe period froii I Sepeimber 19)2 to I \ugilst 1993. Veleran 
reaiders of our Annu:il Repomits m'ill olbselse i:1t this wear's iepol liihabeen di.ded into two sectiolis 
Program Accoinphlniieits aiid Techi ical Repol is Each seclill iihas been desigied to tliid lil its own. 
Prograim AccotolIhishIMitin elconi:l) es all adniuiistrathe. research. il outreach activilies duhriig tie 
rellortiig period aid inchides setiislioi llruigr:ilii histor, pers limi.fininiicial slatius, adinilistrative adii 
liiillagelicnt act'.iles, abstraucts of all Iechnical e\perimenisl cioidiicted diirinig the palst veir, and nol
r earch tctities sch as traiiing, publications. aind service. Techi cal Reports focuses ol the research 
accomplishmients of tIhe prograil and containis fitll technical reporlts. 
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I.Summary of Activities and 
Accomplishments
 
1 SEPTEMBER 1992 TO 31 AUGUST 1993 

maior acCOmlli,,hlen is during the current reporting period include the completion of anumber of 

the activilies scheduled under the Silh and Seventh Work Plans, further refinements to several Call 
aqiiacultore pond models, imlprovements to the IPONI)(:I,\SS decision support system, successful transfer 
of the CRS1'Data Blase manllageni t function to tie 1'niscrsitv of llawaii at Ililo, and initiation of new 

projects at the hracklsh water site in Cholueca, Ilonduras, and at a freshmater site (Central I:Lhoratoiy for 
Aquaculture Research)ti l,Jhasa,I'g',Tt, in the prsmous, reporting period, research was conducted 
)oth 'it the field. Anumber of Specialthe established CRS' research facilities and in farmers' ponds iin 
Topics Research acti ities %%ere completed, and other research activities of the Si\th and Seventh Work 
Plans continitue. As alksa',s, efforts to dissemiii nate research results continued th rough a%arietyof avenules. 

Overseas Research 
Honduras 
This year, the priiiartn researci actiities of the liondurnis project were shifted from the original site atH 
Caraio to a ne%, brackish %Natersite at Cholhteca. Collahorative arrangements het\meen the llondhran 

Ministn' of Nattu theilResources, the National Assocation of Ilonduran Aqiaculturists (ANt)AII), 
Federation of l\port Producers (0I:X), the Escuela Agricola Panamericana, and Ati tnim University were 
negotiated prior to the mose. Inaddili i, CR' sclentisLs were imoled inirenovating a lahorato ry facility 

at Choluteca, (le,,eloping ne%% , andlahorator% techiiiques (for the anahsis of hrackish water sample -

training shrimp producers oilproper sample colle :tionprocedures. Although the inain CR'SP research site 
inIlmur ,,cs hw lt FACarao contintuLies to he operated atis n iholhuteca, the freshsvaler sit .i CRS' 
sushtation, where the Glohal lspernient and other research is condutcted 

Anumher of hrackish %tatere\perinicnts were begun at Choltiteca. 

AstudN comparing the eff'cts of dietary protein le els onishrimp 
gronout revealed that there wa-;Isesseintially no benefit, in either the wet 
or dkv season, to increasinig pi ullii leels front 20 to 1tOpercent skhen 
shrimp ,,ere stocked at densities of -- I i/In. Results from the same 
study inlicated that the lower stocking rate should le used in the in 

s.Loii hecaue it resulted inl higher final mcan ,cights of slhrimp. In 
.iillier study, the r lationslips of stocking time and se', eral 

eivironmental sariahles to srilnp yild on ts,,ofarms insouthern 
Sloidunrts %%,ereinestigated It wLS found that good yields usually 
T II eia,. CclMarch and Jtiie, whileresthed ,lie, IuL.,ere stocked iet, 
poorer Ids resulted when ponds %%ere stocked het\\een November

"''and ,chruatn. 

, '%% spects of soilostidies investigated variou, respiration in 
Ai ]iucket i'rocosmsii. The results of astldV of tileeffect-, of sill hllidity 

respiiration, 
.,ttiig a (In pond hottom to suhsatluration humidit\ h.sels (-35 
lerit) could heneficially increase respiratiin and the mineraliation 
of carhoit, whit olld normallv decre:,e drasticalIs after the first 
week or so of poidr(hiig. lii ai'otlher stiudy, 

(l respi ration suiggested that N liereas fl:'',ding inhilits soil 

the effects of chicken litter 
-iand were imestigaled. Tli sstudvIureti aplictatioiis oisoil reslpiiration 

:11(t1 hlardness lselsreealed possibe reusons sst%t litv total 

often incresed in organitcallv fertiliied lponds at El Carao, and 
suggested wshy the use of rircaas a ,upleimental fertilher might result 
in pllincrm:Lses. 



Rwanda
 
At Rwsave salitien,Rwanda project scientists conducted e\periments to determine tile\ilinum le\els of 
prima prodlucliolt anld fish production that could Ie achieved when nitrogen, phosphorus, and carbon 
were not limiting. The highest rate of fish production achie~ed in this e\perinieint was 3850 kg/lhtyr. This 
rate istilehighest \et repol ted for Rv\anda, but is stillIower than IAles reportted for IItheCRSPlsite in
 
Thailandt. Iligher levels of fertili/atioin inl aiother treatmeni, how+\\er,iacluallylpioduced chlorophsl
 
tolicentrations e\cedling those reported for h'lhailand, s ggesil Ill lttile
lo\er \aler temperatunres i
 
Rwandan polds affect fish gro\\th directly, rather than through :ilecicti prodictiCli\t.
i of p)livlolli lktoll 
Ii another stud\. silplemntal dictarl elleg (Is catsaa) \\!ta', ti b)t \\ithheldoffered to oRw g10t1 11) lpia 

front antotler to deterlilnle \\.etier dielltar energ/dietarv protein (1)IFI)0P eported intile
ratios t hteratire 
were appdlicablettler Rwandan conditions, No significant differen ce bet'.'een tile tv\o treatileits .\\as 
obsetned, supgesting itt tie I)IVI) cl.ratio fer tilapia may he lox' er at lo\\tenipe altIres, and that tile
 
sul)leieitari pro. ision of ene'.V is tnnecessar' lN\wandal poinds en ricied m'ith fresh grass and
iln 


chemical fertilizers.
 
T'.o on-farll studies %s\eCcorullicted in Rwanda during thils reporting pcilod In one, tests of iollnose\
 

tilaipa gro'th infise hligh-elevation /ones led to tie conclusion that reduced %ieldgenerall\ occurring
 
above Cleations of about I 00illnla.\ be dile toreduced food ctolsulitioll or uiliation on tile
part of
 
tilapia rather than to decreased pr',li ictit a les els remained high even
because cldorhol)hll rev 
at the highest ele'\ations Ii another t \lperiiimenltlt lv\ia/6'la,/aa pol', cilture iipailst opared m'ili
 
Iolocultiilles of tilapia and Caria. The grealest e\lrapolated annuil 'i elds after I (i~-da. s occurred
it5f 

in the polcltuli'e s'.stenis, v\th %ieldsof 160-i and 310f8 kg/hkl/r-at higher and lo\er elesations,
 
i'esliectilvey Aloiugh there \\ere no signifi:ut differences allong )ieldls at ha tlesl,tis ma\ have been
 

low water It 

At Auburn I nikersit\, studies "e're 


(ule tIo \els at the loner elemalions or o\ergro\thIof niacropliles ittihe higher elt ations. 
ailiiariilli Conducted to dtlrininie tie effects of tenilperatire on
 

appetite, gro\ th, food COnsersioli efficiency, and final bodk Conmposition of tilalpla Iced consuniption \as
 
37 percent greater at the higher of t\o temperitiures studied (20("C) thin at the Io\\er (22"(), but
 
consuiption \\as also greater at ?'(.,and
not affected by daily teplerature arialions. Fish gro\\lh \\;as 

was lot tffected I' dai Iteliperature %ar llions. Feed consiersion efficieic \%as
affected bsaelage
 
temperature ald( feediniig rllte,
NO\her'eas )llotillcon'.ersioll efficlenc was affected b aer.ge telliperauire 
anl feeding Collilliillllltio:of these efficiencies \: affected b sarlaloilindai Istemperature.lieiiher .

Finally, body coilposition \aas alffected Iwfeeding rate, buit nt by tetllperati re 

Inlan econoliics studs coiduci ed oii all-scale fish ullture operalitiolls, Rluida project researchers 
found that other crops \\eie Iwore important internis of calbol:.drate (s\Cet I.,utatoes) or proteii 
(Sosbeals) production, but that fish \\Cre actually the best cash-gelerating clp alliong Ihlse studied, 
which inclided Irish potatoes, maim, cabbage, sos eaies, and sNsCt lotatoes. 

Thailand 
Thailand project personinel coinduictd e\ierinci .Oe\alalte lie benefils of stilui)lentnig tertili/ed 
poiids with feeds. After 155 da., high grotli rates were obserted for fish in trealnients receiving feed at 
0.5 .xthe ad/ bil m rate or more. Ponds recei iig feed at tilefull ad/h/lum rate e\libiied lugh 
alnnouliia levels ilntel-irediale aiidand on1I\ fish gro%\sl, ltinds lhat %ierefertili/ed only (did iot reu"le 
sutpllen tal feed) had the lowest growth rats Thiese resulis iindicatetlat farmeris can sa\ 50 pel.-of-it 
feed costs Iyfertilii gand Pit illlg slppleiieital foed at1.5 x tfe adI/hilu, 'rat,rather i full(hl 


ad 1/hila,,
rate
 
(lRI'Sscientists ill Thailand have been developiig and refining atn netliod for use illalgal lbio;tss: 

deternuini ig fertluhlation rate: in )ioduction poiis. The imethod uses spikes of sariouis combinatiolts of 
nutrients toeiirich saml)les of pond \\ater. Color conparisons ifter Ihrte days of incubatioin indicate 



which nutrients are limiting in the pond and the fertili/ation rates needed to correct deficiencies. The 
results of this method are generally supported by lahorato ainalyses. Fiel testing of CRSP fertnli/atioii 
guidelines, including tile lapl p,' dlction toalgal hioLssav techllique, ha'. eenathled the cost efficiency of Il 
he improved to less than TIll t/kg on some farms. 

Inastui'.tcarried oi Illawaii, memhers iof the Thailanl leam characterued phottosniliesis :tan(d 
collnitiit. respiratioln il tstale i)itol)lanulktoii stock to prO.Cit haseline for ,sdlte]ts,.Slahi/ill, inOf 
phvtoplultion stock',. The found that the stocks and o\%gen c'%cles %.ereinol, 1e*Sil:!llt to disitllhance h% 
low light thn: '+asprt,licted h ( stlggesled this stahilmt\ ':isrelatedmodel's for polnds Ill deep It \\as that 

to tile he sulficielt light penetratiornshallow depth of the ponds: il such pIotnds there )rat\ to the poinl 
hottom for dalinc net prn proprtductiol to he l)siti' oinimosI dates. Inallnotilher stud\ cui'(ilted in 

lawaii, three artiflcial li\ing de'ices %ere '.altated to atti'e aerallon inistrailied pondsas ale llatl'es 
All three (ticescost ci iiiilerhll'l less tlai Col imeceial aertllons ci'rent au lahle, aiind each of theil 

l)roved caplable cIf Il i.destratif iog pinids lip toI00 
Research is conducted Inthe Philippines (it tileFresli\\teir Aquacultuii cCenter) tsaesuh-project of 

the Thailand project During this repiluing perod C\peimlnlllllls'. tie cionducted to test CRl!' pond 
mnatgeinent guildehines as suggested h\ the PONI)(\Ss decision supol)rt sstei. l'relmInarx conclusions 

from these eperitlelits suggoest that tIll:pit kg/ht/. r hvcanihe pri(liced at rates of imore ihan -i00 

fertili/ation alonie %N itrogen input rales are 2-u kha/d The results also inic..e that fertili/atlon atlhen 
an Ninput rate of -I kIha/d using only organic fertiliers can increase the risk of ince rring fish mortalities 
due to ad'.erse effects oii \\alter qualit'. 

Egypt 
Egypt ih1993 center around four maLin areas: the (;lohal 

li\perinment, hioon'.tersion, llil~ culture, aiid biotechnology. Mal. of the sludles, although initiated ill a 
timely nlatluer, were not scheduled to he completed in tunle for inclustion ill 

Seventh Work Plam e\periments initiated ill 

this report. One of these 
studics '.'t.s the glohal study C,,igecd to halidate, uinder the arid conditions of Egypt, CRSP pold 

e loped atthe other, more huticlsites Nimlet. dia'. fterstocking, lllll fish
 

wveights in lie"Clhaliced Egyptlanu treatment N\ere 11I"'g-greater t:tn iiill other treatmuents. 

fertili/ation-then-feed (9-. I g), chemical lertli/. ii omil' (89.5 g), time trajtdition;lV'gxptian s.stem (72.5 

g), atd feed onvl' (08.2 g). tal'.sis of tite results at har".esl (after 150 <das) \ill imdicate \.ltl of ilese 
treatments results iii the greatest ield a1nd ii the greatest ecollotlic rt'lri 

Biocon'ersion studies to c.ltiate tilecontrol atid utili/atili of nuisance plants h grass carpl the 
control ad ttilmatuoi of snils I\ hlla snials, nuisance plants, grassctarp, and intleractioms het\' cell 
carp. atll1 black carp '.ete all initia1tted (tlrillg was ali rep)ortlig I ld.Another hiocom'ersion stud' 
polycilture e'perihlent ill stocked \.it lie effeeti'tess of C/arias\fhiehclarias\.er tilapia to e'. ahlte 
in comtrolling recrultment from tlapia ieprduction and '. Ildfish that enter tl'e piinds. 

Several hiotechnolog studies \.re hegun at (Ii'erse sites, during this lelporting periold.t Oregon State 
Uni'ersity, researchers identified ahmnding site for the s.ntlmetic androgen miuholerole and Initiatel 
studies using short-terni immersion oltillapli fry I ,"ct.-leth.\testosterone and Iu-eth 11\ill lestrdihl to 

e'aluate the efficac. olthese treatitients for niascumlini/atto aiid feiitmllilon. Identification of the 
miholerone hmiding sitt is ilirst step to'.ard understanding lhoi'steroid. iause st\ ii'ersioi il fish. 11i1d 
m11aPf(l.\iicle apossihle tool for screenllig potentiatl sW\-i'erting cimpounds. Scienlists at Auhurnl 
University tested the progen of tilapia hreeding groups to identif\ YY llotletilapia amlong time hroodfish. 
This effort is tstep to'.' Lrd Ytl;ll)iadeehlopiUg at hreeding irogran, and may make a contrihution to our 
thility to produce imale tilapial fin pthlic consumptiini that hm'.e not htell treated \'ith androgenic 

hornoones. At the ['ni'ersit%Of IIllaii, htcher'\ studiles to differentiate thegro\'th-prnloting effects of 
I7a+-ineth.lteslosterone Irom its se-re.ersing effects \'ere iniliated. 
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,- '. quaculttire Research .It 

Ahhassa, iug t 'The tr'eatmntt 
-lias e '.a.s copnllleted and fr' 
%m'.riansferred to ponds5 foi, 

-i, g,~i~yrlo)outprior to the end of 

I ilthe Iepoltilng period 

Data Analysis and Synth1is 
The n'il.si, and S'iltcil 'leat (I)A\M)ataII'):it the ['iii. ersity of (:liforiiia, Davis (LCI)), continued 
refining s'.1er pond ilodels reported oil ill pil-'m\lti antual reports and plihilcations. For e\:iiple, i 
inodel designed to sillitlate lempraiie and dissolved o\gen concentrations instriatified polilds %%.s, 
modified to reduce inlti data ireiilrciteltS aind the iunihuer of pond strala to he sit]nillated. These Changes 
were itmpleitented Nihil matintaiing: reasonlahle degree of inmtilation accuilracy in th oildel In anolher 
effort, the I Cl) tleam (It, ltped and tested a prolotye di el poid i'epiratiOll inea:stirelltenl de'. . 
Prehlniilai%data mho%' isefulless of this a:pparat ltl iics intite potential s for e\ariiliihg respiration' d 

s'hatlloN% lpOlld.s,.
 

'[he Oregoi Slate 'ni.l'r lst (OW(') Coiopoetit of tie 1)AS'l' %saimolved ill najor re. isllit and 
inprovements to the IPO\lCIASS decisioitso poirt s.i.ste il 'This efforit itddec loI)i1ig stililfied 
itmodels oIf Itinperatit e and fih gi,rolti for incorporattiotin fil The iiilusioin (Ifthe conipittiler progta. 

lhese simpltelit, odels c\pand
t 11v ficiltlltial it of ilte ot'igintal sIoftv.;are hr.l.ing ]ongbg-tlern ilitulations 
possihie. Such long-1triti siuilitlltis Call help pond oleralil I1iake decisiotts ahout stocking density, 
stlckitig si/e, aid liar'. est schedt hlin. Additional titipri''iil('nts %% inires'ponse toere ittade to I ()Nl)ClAS, 
COtli tiilts recci e(l from Ic'e'-l'.'ei's of \ersitit I I The rest"ll (IfIese ', Siits I het i the titpietilln of 
PONI)(I.SS \'ersioin 12, %.hiil as icitlueilat tle en(l (If1993 

The OSFt IIS1' also hegant itplieIlittation of tie PI)OCIASS program, %.llli%%ill\%oik ol a icN 
operate in the MS-D)SO®Ao'li.d s "I cmi -otllnillt Additionial ealture' that 0ill he tailaile through tihis 
new iiplenientation of PON I)(:I..SS incliuode pi'. ii (iionfor short-ti Ill alll.ot'f(olf lttd d'. aitiics and Ilolg
term analt' seof Mhole-enterprise ec(inontics. I)evelopient (Ifthe iew.' program htg an in Ma (If 1993, 
and w'ill C(ltilinu tiotie lict teporting period. The releiise of the \Vilndows %et'lsiOll N'iIilloccur in I995. 

Central Data Base 
ACentra! a)mt:iILset (contintitoit'e naintained h' the ClSP for the storage and retrieval (If stanidari/ed 
records from tle resea'ri sites. At the ilidiidual research sites, damton plIthsical 'ariables (e.g., sotlar 
radiation, tenmiperature, atid i'aiinfall) and Chemlicail %ariailes(e.g, \%uter aind soil chtinical ciai'acteristics) 
are collected contcurreit1 . I th biological niasireinems (e g., pilttar' pmillhictiiltV, fish gr'o.\l, anid fisih 
pIrodIction). \Vhertas the restiniiig sets Iof dilat are useful for site-specific s idies, thilCopiiliiation (if aill 

http:PONI)(I.SS


the individtl data sets into the 
Central IData Base provid(es 
opportunities for man' kinds of 
glbal anl'.ses. )etailed 
standardi/ed records such as, 
those found Intile CRSl Central 
I)atalB+se are rare if] the j 3..f 

ittlactiltore literature All dlata 
front research .Ctlli., 

coiducted inder tile Fir,,t 
through tile lFotnot \Il 11 litln, 

are alreati in the l)at:a Base,
 
and it has t_,ninnted to e\panl, --,
 
during this reporting period,
 
through lihe inclusion ot ne".
 
data, generated uinder tie F:flti
 
and Si\th Work Plans,,,,hlich
 
ha'.e heen truisiuitted frol the.. "
 
research sit,,
 

InIre, poilse to t deciion Cached It'\ tie Maillageinent lEntil and Board of )irectors, with input fron 
tile Technical t onlnl ttee, (CentratlIData Base ftlncltionm .',ere transferred frol tile Program Maiiagelielt 
Office to the [ ni'.er,itv'of la,vaii at Ilhlo Ii May, 1993. As the qtantity of data, generated !wvCRS," research 
has incretsed, so (lia. IIIIthe dtta storage requirements. Consequentl'', during this reporting period the 
group has, begun efforts to reduce time storage requuil enlents of the data hase anlc to nake tile dattt more 
accessible by de'.elopiiig I user-iriendl\', nen u-driven interface for data acqui itmoil 

The 1tnlit of the Central I amlaBse extends to researchers outside thoe (Iirectlv in\oled \\I tile Pl)/A 
CRSP The )ata Base .'\ s designel to lacilitate coinunicatbonis \itli other iarge data hases, such as tie 
Tropsoils CRSP data tte anld ICIARM's FISI IMASE, hereby cr'ealii, opirttinities for collaboratiot. It call 
also serve ts a stoige an retrievll center for standardi/ed dItta from ani\ research site (IRSP scientists as 
well ts scientists in the aquacultLre coniinmitmitv at large mytv contribute to and access the data hlase. Data 
are a''ailable oilconuptiler diskettes or ill print as Po l)ydnanica/lIquacdulur'e('ollaborali'eRes'eard) 
Data Re]porls Additionall'. tie o'tgoing OS' P+ata I se Mallager initiated discussion', %%itlt ICIARIM 
(Interitottnal Center for I. ing Alutlic Resources Manaigement) to incoirporate CRSP data inlo FISIIBASE. 
The 1Hill )ala Base Manager iscontinuning to \\ell out the detail., of this arrangement 

Annual Technical Committee Meeting
The annalltl ineeling of tile Technit cal tonlnttiece %%asheld tl Portland, Oregon, ill March. Representatives 
from all of the collaborating institulions and field sites \%ere presett A iither of reports oil work 
comipleted li propress \\ere gi'. he officers were elected, aitd time final decision regarding tile 
transfer Of t(entratl Dlat Bas0e MlnlagCiemt 'v'asrtade. 



ilLoCRSP Research 
Program Background 

At its inception, the Pond !).iiiics/ (lti,,/u itcuhure hl a single, main theme: a commnion set of(RSP 
experiments to be inlplenented globally, following astandard experimental protocol at anumbner of 
research sites aroutid the woi Id.The Global E\perinent, as it canie to he called, was intended to facililate 
colJaratihe studies of aquaciltuwe pond dlaniics; such studies \\ould lielp us begin to ui-lerstanl how 
wUodwhy 1pondsat different geographic locations function diflerentl. , and how the mnagement of 
mllactlture ponds might he fine-tuned or adapted to diffel ent sets of environiental conditions to optinie 
production. 

As CRSIP research prog,'ese , ; heame apparent that there Nere imlportant additional needs to be 
addressed. To meet these needs, research components were added. so that in tie )a.st few Nears the nia,.in 
core of the program has included three components: 

" The (lohal Elinemient, 
" Special opics Research ii IHost Countries, and 
" Data Analysis and S nthesis. 

This main core of CRSI actlies has been augmented by stpplemental activities that are atssociated 
with the main components and co plement them in unique ways. These stippleniental activities have 
included socioeconomic studies, soi-\\ ater interactions research, the development of simple new 
techniques for the emaluatioll of pold conditions, and studies to de,,elop unproved techniques for fish 
reproduction. 

The CRSP Research Program 
The C(RSIs long-range goal is to incre:Lse the efficiency of pond ctulture operations, This goal haLs the 
benefits not only of increasing the availali lity of animal protein in less-developed countries, hut also of 
itmpro<,ing the econonic efficiencq of aqliacltlitral production inian%country, including the [.S. A 
technical plan on.sistent M thitlis goal was de,,eloped tinder aplanlning study ftnded by ['SAlI) in 1981. 

Under this plaining stud%, the literature ,:, state-of-tlhe-art pond ctnlt ire was re, ie\med and svnthesi/ed, 
resulting in the publication of the first edition of 'rinci/des i-ml I'rclicc'soI'onl.laculiltnre,and 
oversea,,s siles Nsere so reed to deterinine research needs :and the potential fior the establishment of 
research projects. 

The technical plai that emolved front the plamiing studsy inohed estahlishment of research projects at 
seven sites insix countries Tso brackish wter and fie freshwater research projects %%ere begun at sites 
in ('entrAd America (Panaita and Ilondit-as), Africa (lRwaldd ), and Southeast Asia (Thailand, Indonesia, 
and the Philippines) in 1983. All of the sites %%ere%%ithina /one 15 degrees north or south of the eqtiator 
and represented the three major tr(ol)!cal regions ,here advances it pold aqtacultre s,,ottld he ittost 
beneficial and most apt to succeed Although subseqiient changes (prititarly Inrespoiise to fuiding 
constraints) in the CRSP program required that research he conlint iet onIl at tie sites in 'Thailand, 
Rwanda, attd Ilonduras, the three major regions contintted to be represented . Since 1))1 the CRSP 
program has been expanded by the initiattion of a sub-project in the Philippines and the h-gihling of a 
completely new project iii Eg'pt. The reseal ch in Egpt greatly increases tie CISI*s scope by adding an 
arid site to the program, Nsict had previolsly included sites oi lI in relatively itunid areas Also in 1993, 
research inbrackish water environmets was resurmed with the addition of acoastal site ii Ilondur'is. 



CRSP Work Plans 
I Cthowl;II Comlittee Iii had the responihiliy for 

A;_,,.elopirip lechninal work p thronghot _CRSl'snms ll" . lu,,,hitor'l. The' firs't three (CRS"PWo'rk Plans,, ountlinting 

annual research irgraims that ,,cre almost C\clisi\eCly 
Sglobal ill natourc, co crc(l activi lics fromt I Septeniber 

i -1through 31 AUgsLtI 198- The First \ork Plan 
specifiecd astaid:rd prociedure for tlc prcpaiatllOn and 
Stockily of p(lds, aild tih concet of aStandard 
protocol for research at all sitcs has heen maintauned 

Ltlirotiglinut tilc programi These stanidards li~iue ev~olvecd 
into tltc HS Vitwdl'Iods,lantdbook of I1111 
\',hich as cuitpletecl and (listributc to participants it

i . 1992. 

In response io the recommldations of the Iteraal 
, .alnuatiou Pan cidutring the first Irienial re'i,, work 
planIs beginning with the Iorth Work Plan have heen 
(Iem'loped on a hiennial Lsis to allow more tirc for the 

conpletion an(l evaluation of c\pcrincnts before 
planning nc\\ ones. 'This chlange in the planning 
lroce(hre isthe logical ootcoatic of the need to test 
hlpothess that de+clop lirectly from the results of 
I evioll, CRSP e\l)eriicots A,iothtcri.gnificant chaiige

N, that bcgan mi i thc Fourth W\ork Plain i'sthat sitc-spccific 
N. studies have also cen included. Althongh the global 

. aspects of CRSP rt ,arch are maintaincd )\ conducting 
S..,. similar \perinmeints (rcferred to ts the Global 

l+\perinient) at the ariou, stcs and h\ conducting these 
c\perinicinl in astanliardi/e1 ajustedc Io lor direrctly addr s the needsictlnanner, other c\pcrilnots ar 

of aitacliltutre producrs in the countrv or region ini
which tlie research is Iaking place. 

The Fourth, Fifth, :nd Si\th Work Plar ,m cur(d research conductcd intm o-\car periods froit 1987 
through 1993. This reporliig period constimltts the sccond ,ear of actiities conducte_,d under the Sith 
Work Plan, but it also iicludes research conductcd in Egpt undher the Seventh Work Plan. )uring the first 
half of 19) 3 the Techical Committee finali/ed and distrilbuted the Seith Work 'lan, \,hich describes 
experiments to )e conducdted )etween I Seplcniber 1993 and 31 August 1995. 



IV.Public Service and Prolect 
Development 

The Pond I)yiiniics'Aquaculru re C P relies on its on-site researchers to recogni/e opportlunities to 
support local research institutions' training activities, and to find efficient ways to e\tend CRSP research 
results to farmers. CRSP researchers in Al countries have capitaliied on these opportunities, enabling the 
CRKSto incre-Le its impact at little or no additional cost Although ancillarx to the Global I\perinienlt and 
site-specifc studies, these activities contrihute to institution building and increased food prodtuction, 
thereby fi rtherilng the main strategic approach. These activities also help to promote international 
scientific linkages through the e\change of technical information. As a result, research capahilities have 
been substuntially strengthened in etery heheloping country inwhich the C'RSP h heen active. Some of 
these m1portant contributions are described beloy. 

Institution Building 
The CRSP's research activit has resulted in major improvements to the research infrasructonre of the 
collaborating host coinntn intitutions, both directl%and hy helping to attract other funding olpportunities. 
In addition, CIRS scientists sern e as advisers in the research prograils oIf students at host-country 
universities and make contrilbutiols to curricului de'elopment. 

In I londtr,, the CRSP spearheaded apublic-private joint venture with the Ministry of Nattird 
Resotu rces, the National Association of Ilhiduira Aquactiltiiriss (ANI)AI I), the Panallerican .Agriculture 
School (:.P), anl the Federatlio of Proulcers and l\porters of Ilonduras (FPX) As a result, anewly 
refurbished laboratory Ws (eui cated in the spring of 1993, ond shrinip gro ers and farn managers have 
begun ctIllab(ratlig %ith the C(RSP to stilN water quality issues that affect shri1p prodluction and the 
estuarine eihiroinient surrounding the farlm, 

Inthis groundbreaking collaloratmxe effort, the NIinisty of Natural Resources provides lahoraton antl 
office space at La i.ujosa, close to Choltuteca. ANI)AII prohides equniliment and sulpplies for the lab, with 
ftunds conii g from aself-i i,posed assessment o, shrilIp e\ports Iniaddition, ,\I)AI I n embers proide 

ponllds and inputs to (onlictCRSIP e\perinlents IPX e\tensionists assist incollecting dla from their 
members -immdl inatiug research infornation. Students under the direction Of IlA\P tLndlct researchdisseml 

"(,''te e(a fish. and/I eal/ora d/at'. Thach Ine /o fish. (1(/ eal associal()ns,anda local (,'lholcconrenl-alleledIhe 
lot a h/c/lme "/J (Ani/Icial/amhas, fIcc/al sz-,n/icancc norkshop I 'erica/'rchased arge amolnl o sc/nccr-

/orthe l/.l ('8, , rou'ui, /ish mnale cost/o
I/Illbough iuhal usual, d atih her own /udo.andresold i/al lhe 

,'l/nIng /0m i at/h Ihoughls of/hs ClR/ haresli,'lV Ira/aces. IIherci crposvib/e. local or rcc /cd nalerils act-
Ceramt ai impor/anl, nol to In//ion re'arc/inqPar/ q/Ihe used' wood /rom local treeswas used/if /loals.Pc'sof 
a(i(acullure tcce lasl rear.Karei Iiererca, ben Ihe (C//,/1) ec/ain or iron / 1pnat,moor'de were used/orleads /:'ac/ 
rescarchberin Riada,respouidcdto a lotcal need/orl/ccal / arl/cifpanllc/l the otei dat' i'/orksho/p i/ilh a iorltlqscie.' 
assislace bt owtac/mg a.seie-maki,,u'or'ho/) fri aid mnore Iun/lallll/. lbe w'orkinq knioldg'e o/howr to 
aluiacllluulr Iram . 11te Pcacc (.oitp i'ohtllersIn cotis/mela sc le Ill]1 tI'. I 'reric ]as mih'clt' r-c'-cl'e(/ 
altlitilc'eolm'1wl-pe l cc, in gulding Iralllet's. isaell as- rwlicsls lo hold ano/lhe' torkshop . ,lbn/c/us probabl' knew 

DO' lot niakc lit addlioll loIa hl,anhow (1)( a it .asct''ie. hi/lilU'cl' II'hal 1hc work oflhc I)/ (,R,// detiollsh'/-a/h)al
 
Peace Corps 'ohlnlee', rcpresctlallirc o/ 'cIrltOll ''eachig peoph, lo /,ish' 's a loug-lcrn a/)lroac/, lo /lghlit'
 
1io1go'verwitlellialOt;L,'(Rtzlioeis-iticlu~lng/hc I/cd Crosv, hunqer.
 
ht' Bot' Scouls, 6e tan (aidushtit ile alionalassM'(iclice
 



in shrimp culture and water quality anal sis. This e\tesive network of collaborators supports CRSI, 
research in focusing on research issues-estuarine monitoring, pond fertilization, and ,lshrimpfeeding 
strategies-that will increase farmers' economic efficiency and minimi/e negative environmental impact. 
In Rwanda, the laboraton at RviLsave continues to be the premier water quality lahoraton in E.Lst Africa, 
despite civil unrest that has seriotusly damaged national infrasti hicture and interfered \\ith tra\el and 
colmunications. InAugust, the RIasav'e Fish Culture Station and the P)A CRSP marked their ten year 
anniversaries,. The celebration at Rwasave also inaugurated the new C/ariasproject research ponds, 
which were built Fft\.-one ponds and numerouswith funding from the European Econonic Conunit\ 
aquaria are wO\mailable for research.at 


Inaddition to deep pond construction at AIT, the CRSV has helped estabhlih research ponds at the 
Chaiyaphtuni Fisheries Station iil an Station in northern Thailandnortheast Thailand and at Plma 

InEg.')t, the CILP assists witlh facilht. maintenance anid sen'es inan adlisor capacity for various 
aquaculture-related institutions. Ponds at the Cential L.ahoraton for Aquaculture Research in Abbassa 
were renovatel to prepare them for the start of the CRSP e\pernents. The CRSP alo enipha.si/ed and 
suppolted the refurbishing of an ostr-wi otering fafclit. for tilapia. The need for such a facilit' hecamle 
apparent after e\cesss etildapia mortalities occurred during a cold snap in the \imter of 1992.Egyptian 
aquaculture and fish research also henefits from the collahoration of I..Sand Egyptlan scientists who 
developed aconmprehensive list of 26 scientific join nals on aqluacilture, fisheries, and aquatic
environments,to be included for serial acquisition for the new lihbrar of the National Agricultural 

Research Project. The presence of CRSIV researchers in Elg~pt also significantly enlarges tileinstitutional 
and professional network available to students, and strengthens Egyptian universities through these 
increased international linkages. 

,'/houq Ihe C/SI' dloes /iol coi/i)oi')l, ihadlist beqin ,xlemsion qeills forha'e aforinal/r'ciz/ivi t'iralhabinana lrahii 
the matl 'shorli collrsis (III(/ uorkshops run !yOiUSPI,'RSI' the of,'rlure. "t,.intodlhconll toquacullure 
reearcher"allract lrainees froim all tlks oflie. The impatdof 11'a l "/okeS Aiwha'In(ala.stil/r on-ithe-/ob-I am s 
l/thee.biwal ()d1 infornalIrtlnin opporlitunhlies c(In be/alr- 1i'rericut to aultu aci/tIurev as parl of 
reaichhi, *S3oehahees reltr infotionilsstainabi't'I'(I le fain111 l. rahabhome wilb ntewl a usvenian a anedialllh[y 

i/hll) ll( e 1 11)1prol '(Iall(d .kll o share finn llelihborlll, Itille.'se saw't pohtntalf 'i', iM OmIne' (1)11 ll//ion /Of 

b,4'u coiluerCIaI[fis/(Irllll o)era/iollS, Id(.No, le. like homseholst Airal'abuhinatlwvent on toseve'' as lll l " 
l'elagie ,\V'irahabi,,ll'taI.i'Ct),'ll ' the potliel /) fit of Pireclorof, quaculll tire leekeepilLq inihe .lins/'a ii of 
aq cul/llre illII(llollal (leielopmeil, (III(colil l 'ith1,1a Arllu. pos]tshe isedt to help pronolea(lquat u/lure as 
(idi'acdlriu ()'d ste, .fall iuilh'u/ 

A'irahabinana, Ihe iinii'er-tral-hclneld laiiL,qler oflaI ils beganIt( ratelatll1/1bp iill) t/), )/I ("AS'.i'hich 
Iu 'aldll r I'sl, erll ' 'rsi/ly 5 coiiud iu/ i'i her hlt)wbdil.A'tI ,i')ld re'ceiied'thClfmcrriI 'ol/edIll ,.llburt I / lltiuh, 
inaislersproqrct ll Il ral el'elovent i 1984, when fiunl(ii to pullrsue ,naslerslill doctoral(hrues"a/ u1bunll 
Ai'irabnania first nel Airc ei 'e'ricai,foriner Rlu'antdk I offourlleeli (Io/ahoraliiiills/ililiolIs.i'e.' 011,, 

Pl)/l C'7 Raewsarch Aysociale, boll)aere Iell' IoIeirposts. /Volt'/A irltibaaliIInaIIt Isalso conlplellll, her d,lre. (nd 
Ieiericabad rorkedon the Nalitral Resoulrce l'roiecl, a joctsili, Oil comlIicli llldhoc/oloqls tha/l pt(onmllu'oll pa- pecial 
US/11)-futndedp rolect s/a/edlbrough zluburu Iiii 'ersv a11d wantto a6doptallen/iOllIC)fish far;'ur'. "Ill / farlers dcoll'I 



Education and Professional Development 
Formal training prograns have not lien funded by tlbis CUSIP: newertlheless, the imoleilienl o stidnts 
from host countries aid the L S.constitutes al important part of the CRSP's international outreach 
Inforilal traiing acti ities scth :is short courses and \,orls,,,h<op)s are frequentl condtucted. liost 60 
people recei'ed informal frainiig di'ing his reporting period: ,ice the beginning of the program, over 
40)0 individuals haw henefited from inforinal traiing actilitie.s. 

Thailand and Philippines 
The (IRSP is in,,oled in training ,Lasa component of seseral sltuies that help eieil ,:RSIV research to fain 
ponds throughout Thailand. IOoneC an AIT oillreach project hegan field testing least-itets\e ajiaciltire 
techniques on small integrated farms in northeast Thailand Clhris Isntd-lII ansen helpeld train the AlT 
outreach persmnnel ssho are Io lteaching farmers to cs:aliate their pond fertilt h\ usingilthe algal 
bioassay kit deehinped b Hans (4au1ttiai aiid illud-lilansen. The C(ISP pros les the research colmonent 
for an adaptse man,+agenllutll sllllin. The oin mtldies \\ill hel lp speed the e\telsol of research to the 
fariers and. at the saine tinc, s ill use the 'armers' concerns to help Create the re"ai'ch agen(l. In the 
Philippines, the regional serification of the CRSlP fertili/er guidelines continues at the Freshssater 
Aquaculuire Center att Central lton State I nies',iits (F\(V('1.S" ) 

Seseral informal traiiilng seninars and \,orkshops \\vie held during this reporting p'riod. In the 
Philippines, Kein lopkins conducted a seminar to e',plain CHSP research at the FA(YCIS and the Buireatu 
of Fisheries hatchers staff C Kimi.L1 \,,isas1\il _telhy the Ro\al Thai Go'erinment I)epartment of Fisheries to 
attend apanel session o11 commercial tilapia farming, and to gise aseminar oi pond fertili/ation. 

iltn' lechnlolug'ies,"she sat s, " 's hmni,';,q/or /he enlelsiol It /w/a]to/ ' umYc(Ii cu/lli/ib// l01eco/iloinc e lalnd/h' theha 
ti'c,kento blameihe/it/imer.b/tlala' o/the b/ahe (-ill .sole5l'sat I/e et'islo/-l/il, /p,' o ey " 
usuall' be /itcedl( I/it' t'//i/ilmicoi. "I ei, II Relii/It'nt/c rlzed /ba/ llcmtnm'qi fish o/ildy"// hi 
A'n)''ahabimana renl'Its lo 1/'alda. she 1il illmake sure /ha/ can fn'Oi'lde i)ud/ur [heit' /aiilia itlCe o/I/ito/ne 
shenai/ansl iSer' I itaill/o Jecallm' h ,oi'e'lll'll/oll'a, fit, land.the 111rstO tOn/adC Itl/ /he /a,'ers""1 hu'dle Ias 
sp end all Il' /Ille ill the o/flive. 'I to ni/hi'ihl,u'iq/ c'n 1he ''l eI(w'/Ii to /e/ on llnhai elacct'u lothe''she St 's na/llu 

Peo/lue."' hlld /ia/ll&/i t' butil onll)uri'I/he lelrit' ofi'''l'it'cI 
,'ll/oitg' lbere Is i) ui/irl'h dliSt7rl//ll/llciI 'll/llSi/ told A"w''ralla lhi/laa. /le'/'rceN u/i, //lu/o/ //i/i/llei//l/q 

w/Oi/l/i il/i/ 'A//a,1I/ Isuiusi w,'rl /I p/io/s ha' icreased,aI/ leasl omle-/ucilhl' o/ til/h/i Polds ini0owii /o be/he 
dir'ec/l' qJ (Il ai ci e//ice. NI'ahabinitin/aiy colii'liced Ilnandac'e nun' /I,/id(c/ i/nunbhi' ),\','arhabnana 

coi/eni cw lake a biq cOIdinib/iuIn /o aquacl/ire, blier'us /ha/ b/c/es'ipro'lchid /ut ic¢!unll Iiai'l/itr'ed e,clnl 
IWhe/ishe /Irs/ b "Jall /raiiie /ro'idts l s /tall, ble. )/t/ e/ul/' '1/cp l , zhiv",/i/. l/esiol avli//,, oiel' u'O//leli i//, /i)ullt/I/s 
se/lled silnl'i'sed lo see (I n/O/ii/Ilthai role,', cic//hen 1/0 beliel' ' u/ lea/'i/t4 l[l l abunl (/Inoble/m /iao b' 
,;ee//iec/i/l,'pih',c/.h/she cal /o it, lhl Seellici/o sat',o ili/el'cl'/ll, /,lohe//]eralids/a'/'(ll we. i/h/peop'e IIhen )'Oet 
"lt'. tt/i/br/ut/iae. "'ttt]hctbnt#ctlc/t i..l'ui can 1/ia/ l'/nrobh/lsl'i', "'/hci/i./ei'el/nntt,' /cilkiuy o u.1u'e tIs,nroneielarl 
Coll/rlws rolrcesaire oi//icIsed cts'el't oil'(,I),/ll/ / ia/clg'//I'i skills inaddi/ion /o. //l/c 
I/'bllel/ ci/,o/liedact'sto /oodproi 'l/on/lechlo/olesso /hel' /heaqitci'll/ureb)15T5. 

//l 



Honduras 
Chlaude BoW,d,s part of the inauguration of the new laboratory at La 
. ujosa, II(h rs, conducted a scriinar for shrimp farmers. David 
Telchert-Coddington h:Ls trained si\ staff in lahoratio' techniques 
for sater analnsis, and appro\inattlcy 20 farmers I 1londurls 
receise ongoing training in data gathering for monitoring estuarine 

' v,:tter
quality. 

Rwanda 
Ii eln Vueerica conducted aseine-making workshop for Peace 

Corps and other \olLinteers (see inset), wuid a training session in 

reproduction technlue,, for 6'tarias culture s\ s held at Rvaase 
for Peace Coirps %ohlnteersfriil uiirundi lo ce Nessman 
contmined CRSP participation \%ith the l155a0(ul National Fish 
Culture Sel+ ice ni the \atural Re,,otrce Managenent Project, 

JWg, idich is training e\tensioil agent's III data collection techniques. 

Egypt 
Academic adsancenlent I, the fo l of the CRSPIs professional des ehipnint actis ites in Epg.l. Ten 

sttideits are supported h\ the Egipt protect, si\ are \sorking on adsanced degrees. sshile four ()thers 
conduct research at the I iiisrsit. of Ilaswaii. at \hurn t osersitt, and at Oregon State t'imersit. The 
focal point of the CRS1's professional deselpmient actistne IitiEg pt isthe scholary e\change program 
Egptian scientists sisit their CRSP cotnterparts at their home istitiutions Inthe I S and abroad Wile tie 

main ipqise of these s si., is col lahoration on the IEgpt Pro eCt's eperimnils, the sisiotirs also garner 
acidillonal inforitnation that smll help them become more effectmie scienists \flien t .e\ rettrnm to Egppt. 

,Vir ,hhiniiah'tunti al. ltubrm'll ha,% hac/some 1hNil dos she sc'e as IA' t ,, b, acle !cittn Ih'fishlt 
' ti tuni/ri'./ (,/i' 4Ih i/pA 

a1/1( communit/llca/t /echltuiie. ' she lk e pon/,d isa tiqproth'm /I Cl !he /di/i 
Iiexpectet be/ltII addition /olear i ,iieLtVx/sioi /atriie inl hIer le/i() /l ler/lihzt Ihe 

h'arot(1t)' /oi ae i/l l/idc(tOiltqh 
cu/nplter¢(tldhito' /o tnt/':i'tat. ol'i /na! ma r/lll'trid his mnade 1/apur/an l /ueri'h '/i' puiid., cttid Inii ,itoii" /er/lihw'r 
titlc/tois /lofhililol- o/pro /S atn'' /)rul)bi/ii'i'lt (\ pi'/i e(ItI ;nfl,akc (-'l rI'settrchInI/optcc \h(' ccin r pit c,\'/l' 

hccivl-dt qren i-'.\ vinthabiniia mtsmw 1h1 con/act/ tbhe alll/ernain epolnd nip/--lnchaus .r (it ~lil(-
/arlmelc toid wor 1-1n/hthe liinncl Itonien s.~Lsscia/lion aill thc inr impur/anilo0 lnd-pour /a'nietw \ t'irahahilnitti 
//Isai iulr/id ie/li II-l-n mn c('I /cr/erc(cli 11hke nIore caI.h/i-orunice,Icirlk. chewai. c nllIo/cc Ita iin 
/1il/itrulc'lc/i.llttt n11(, an ul-ed Iiu'aiitc/I t ininnwc/l, n'at, , ltlvtI/ ac/ iN/ 0/'the/anl. l la- Ii'isiil n 
/nwiw~'i lor u/hrii ien 'ihc n'talls the workswhop spun'sored ['mci, lsh can proide~ hi hqIuadiplelin ui tili d's-nee1ded 
hi he I)/t (1'.I Si//) Y(i//ce O/Itonl /11/kl)ei/ten/ basis 71ec/nne rl iee/ luIpiaigeIi'lne/ Ire 
ctlt/iiithe alnah' cVperie /hhible. canl /li ic /llncl hi'didi' ,IldperhapsI/I)/Kigall ,lli (asi 1 e/ur tanlld be i/o , 
iiunilnel /0 IXCIL ti cl/lld c'/ wu'kel. (Ind Iutl/nor/atlv/1',]' ,/I(, Ril iiitc/ldiollnll'(/'Ill poit(', tu lscitll/I s iumli 1ll 
let them knoll - t rculurt cy i ieOllll fillu'rsIwed III orde"to Inlla(a nal hips /liwic'i" learn tl)Oul coop'rcittii icli/ 
t) a .goocd lob o/glrlllnq/Ish. (ctI nillliigllcllil-lols c',Nci/ial /uloi14-/e'/)i. SlNsa(IIctble

derdlo/ptnvtl. 



Discussions with other scientists while at the host institutions widens the visitors' hori/ons and helps them 
to better conceptualize research problemrs. Upon their return, these visiting scholirs become a resource to 
their colleagues, informing them of what they has elearned and further improsing the research capacities 
in Egypt. 

Enthusi:sni generated h%such informial traini t andi,gbNe\poso re to ;+ciities,at the CRSP research sites
 
has led somie stodeints to plrsoe lnis ersit degree progralir. either at institutions iI1
their osi countries or 
at participating US.utiversities Students hase pitrsuied degrees ;Itseerr o erseas institutions and at all of 
the collaborating tnisersities in the I S Prior to tlis reportin gperiod, oser 108ile.ree, 'I, SIM.S.. and 
P.).) were assarded, and during this period. another ihre %ielolnpkLted (er the,es hae been 

,the directionr of CRSIcompleted tunlder researchers theste completed (uring tlis period are 
* Culberson, SI) 1993. Simpified model for prediclion of temperature aindi dssohed o\.,geri in 

aquacultitre ponds using redutced dala inputs. NIS.thesis I niiersits of Califo( mia. Iai,, 

SIliahaniutda, N. 1993 The econonlic anals sis of small-scale fish cilture ii R\Nada acomparatise 
stud%. M.S.thesi,Auburn tVniersitx, ,Alabrama. 

* Green, B.1992 Water and chemistirbudgets for rgarcallx. tertilted fisli ponts in the (InIrropics. 
Ph.1). dissertation. Aubun tins ersx, Alalbama. 

The nmbier of indimitais imohed inall forms of tii,.ming. from ion-(legree actisitres thr-gh ssork otl 
advanced (legree.,,, hs chimbed to sell over -i00 since tire beginnring oif the program Most of the trai rices 
have come from 't)/.X CRSIP host conltries (Egypt, Ilomndurns, Ihdoniiesia, Panrarrma, Phili)iires, R\\anda, 
and Thailar)i ioneser,the bernefits of CRSP-related training hae e\. i denll hesoond tne hrde, of 
the sesen collabliorating countries, as esidenced I%tire fact that iat'ticilpants ha beietf dran i from at least 
27 countries oer the course of the prrgramr I tirthermore, the interdiscijilirrar. mature of ;quacuihtnral 
research attracts students from a nide range of acadrnic thisiliinies Man particitpai ts take positions in 
schools, banks. agricultural research institltes. natirnal parks sers ites. dese(rlopelnt proecltts, and 
agricultural v\eiision se+rs are able toincrease publictassarerness of aqiuactllure'sces, %%herethe' 
importance infood ssterns. 

ou)ull''lersnrllowirm al, the lalu.aA'al /u,g "shrimp 
Isopell ,id/hil. 7h ('d/ 'iI hiseca rollstenlh/ old loIbe 

(lII[a (r7/iS I:'/ 
iSlrador./rallnii .'l/h ,ll Ih /he 

Phcific, Cra/lehta c;1 f *iO/,(('i'i(l'l( 
the (,'/u/ ta1o hi't' volaillos 

heal. r'oi( wil til/oil hear the shrimp,rotllq 
t)lrn,lilt' 1900s. sol e /1o/i(/ iilas.Ior l.ed 

res'tl o/ Atolll /ar'n/1u41 amd calll ralwch,tn combined t ilh 
short/-.t,lhi alred lsle( ni er1"hll kill/0 tll'. sillalilo 
reil'flUl/ iroIheh,,/o-rvllol rati/lrIitw/rI-(ql/wl riter 
t/iedtgtt'l/hlesbrimp /(rmsbeianion a small salle I/ be/i 
early /970s and tdah't the s poised on the brink o/Aidur1 
ra/ml epa/ision Blitllu/i,' tm/e reIide' who hal e'ec leen
rich-quick sch}enis .car the face o/th/en' /an i tIle ,\pas/l 
empltically tio not/ allI a re(peal/eriorname 

locals/rip /amrni's rec.,iZe th(opp1ortuiii prewnted 
b the rapldli' evpamidig marke/ortheir si-rimp. ther al,, 
reo'q/itselhe challent, e to proecthle env-ironent ioni Ill 

pla/ed devel tlh7e'[ /(i/ri It) a 0llI/ic' klS 
Ofaltislrqpho' I/rat ll(id hallalhdli/' sil/hp IndIshl' Ill 
a/d 7'uIan-a: lhi])'lII' se eIC (AtiSiOW Ol0 All' C(O/OMI 
em'irol/enlalconslfera/ions /he M/ I (/"V' Isirel/whr /emlli 
/acet/helse asA i/anI-n aaido/rAse s/rri/ /arluet arorked 
stud(ed ali (Ct'.Is/re'hialer, researhslallOlolover the las 
d1ecate , ire slaltonl. /arIlerx h'ari-abol ker Issi'ws sic/h as 
iI'r quliliahl nih/on ncs. i/iormllllnai/lhlto/hlkloll t/i 

ubtch /I (o1lrl1lih,lo S slallillI/re shIrnp Induslrt (t1(ll1/he 
eII'ro/'inil' al 1l/'smeti hme. 

Oul of the c olioniicam/i(e'i ro/inieilla o,'werns o/these 
/+lar/nlls itIas orli publw-pruthate/unt Ielue m',lh"P. lr(e 
[loldlran Ihmistr' u/,Va'tral /hsotr' s. the 
,ysscialioll o I td IlIa (,I, 111).
hOn iuahmil
 

1the 
/'anan(ercan, i,'/c u/line1,i'chool(/- .and thie / "Fah11/iI'L o/
 
Prouwersein l v/l-leoer )/ homiaras(/-l') have (/t'v'e a 
sraltt'fur /)eriIh ].i/nshTiprolithslaboralot,allt/O' e 



" Linkages 
'1C . CRSP linkages in Ilondlr;Lne have been strengthened and hroadened with the inauguration of the brackish 

%UterSite Ill Cholltect The' (CI,S \Ls able to add this site Iargelh because of tie enthusiastic 
ot'aboration of pri ate organi/atlons and government Institutions. Among the collaborato, sare the 

Mi inistn of \.tural ilesi w)rces, the Nation:d Assodijation of Ilondt(MraAquacultu rists, the Paninierican 
A\gricultur'e School, and the Federation of Producers and llporters of londtuus, all of whom make 
submtantial contritItMnS 1o tht ongoing operation of the project I addition, CRSP researchers serve is 
cOnsiltlants for PeaCe (Co'ps%O'IMteerS, inld %olunteershave assisted ilth logistical arrangements for 
researchers imhole,%%ath tilesocial sciences project. 

. The CRSP continues to strengthen its tiss ith institutions in southeast Asia In Thalanl, CRSP 
researchers hold long- and shiorl-lern fact llappointments at the Asialnxl,stitue . fechnology ('T), 
an1d teach a arimt of co'(rse, and SenI IIIIars AIT senc ;isaregional resource for techllol)gy dlevelopnteil 
aicl dissemination inSoutheast Asia, so CRSP resait chers ae able to form linkages \Mth students aniid 
facult% from man% coMnLlies The% also sene as adsisers to the Thiagoernimielt on a(iiaculture and 
fisheries related projects. 

In the Philippines. CRSP ties %%tili the international Center for Li,mig Aquatic Resources AVanagerinem 
(CIAI ) Conti ne to grow )iscnssioiis hae hegunl to Ise genetically selected tilapia from InlICIARM

sponsored project for field testing at the 1:.'(VCl.1 :v,part of the regional Nerification trials being 
coihllictel h)the CR611 Illthe Philiipiine,. Ainother co!hlhorator, the FA(YCL, -tnisersity ,ofWales Swansea 
Research Project on Genetic Maiipulations for Improsd Tilapia (GMIT), promded genetically male tilapia 
(G;I') proluiced h\ hreeding "Y stipermales with unitreated females to provide :allmtiale tilapia for use 
in one treatment of the CRSIP regional serfication. 

The Research Associate in Rs,;anda contines to advise the I SAIl)/Isigali MIission and dhe tSAI) Natural 
Resources Mianagement Project oninatural res, urce issues. CSP researchers also ad,ise the Rwandan 
Ministnr of Agrictilntire's AX(laciiltunre Strategs Comitmission inestahlishing research priorities and in 

proposing sUitahle research and etension lin kages The CRSP iml,',sinal,'rlcolltrihutions to the kwasa,,e 
,tatiol Iinconstructiig facilities an(d supporting e\ensi(on ersonnel and piiblications. 

o/lt' ,cpacal t ItIOsa. /ose to (ho/etlca. t.\lVIII/n'dol st00)' itaterquhl.)/issue that alwed sthat/n/ohlwnand 
equ / supplie/lhots' a erluarmne enrnwminl Ilreadt.nd / h lab. nilh /iidscomning/frm /Lhe surmndi'. lbe /arms. , 
.M1//-:m ewa menmit on s/iim/'/ e'por"s I1 aditlion, mnlone't'-sa'il,q /eicq/t'lie l /s'enIi' load of cas'm ert 
,1WV)Il/Inc'lli)('"/)o'it/f'/)ol-I , and inpuls to conduct the litretilts bellm.,' pumiipel'l Iito tie 6ulf have beell dcl'eloped. 
('l/.l'l),rients./"/ 11iloulistsaist inl (oih'cll4 datl 'IPitspublc-priat etltcollaboralion promlptd ontl.AAD.Il 
/rom 1/l'lr (1 rew'rth to a'rile e l.S' "Iiemlllc /iS.vO''liltimall' Ii !matiollemmib'r 1t Hoardof l)in'cco'.sl'in. J:* 
hat to tiheSthnts nt',' the dihredllon of EIPconduct .INDAII s Inten/ion to th/' lv0a suitaiahhlc' ilidusrti' il 
Yrc]' amp qualitt' mlt'SIS Honluras,depeidemit ol a healtt' aqutlic eni'lrillitillhin .rll u/lue ail al/clr Zhis Ilc 
tx'/clic t/icthoro/olla/)ro(,//tv, suppor l ieanhcmr the 6uf// )/in' /oliS'ca. I ,sutaiallle 110/ut1 aillprll// long 

/cusIIt.! 0ol mol11l--c term beellts to all. (11(/I111oul(/ti /bepo.sible to tchi''r'earch /larnlet'1onlior"n1, poid 
fertlisatlioti andlhrinp /eiln'l t at'cll s-q-th./ t icl help 1tbolt proqralsSuch asv''OumrS. 
anSclt'r /larllo!eris. , hA,'ll''ref llrbishtdr c Ist(Ir/I. 
lab)ora0itott( dkI this .prm , and shriip r.'diWrows,d wil 
/arminmanager hi'e l)vlil collaboraling Iith tbe CISP to 

http:ontl.AAD.Il


Raul Pliedrahita, Principal Investigator for the 

1!CI)/)AST, spent a six-month sabbatical at the 
Nonvegian Ilydrotechnical Laiborator' in 
Trondheim, Normav. lie established contact with 
researchers at Wagenihgen Agricultural University in 
the Netherlands ]lio are initiatling aproject inCo su 
Rica and indicate interest incollaboration with tile 
CIRSP. In addition to the CRSP's numerous forml 
cOnIlections \,ith host colitrv iinstiUtions through 

Memoranda of t nderstanding, the CRSP mdnt.lns 
ties with noinerous other organi /ations, incltding 
l1oall. commercial fish producers in the [.S. and in 
host countries. A )aiial list of informal CRS1 

. linkages follo\s. 

\mnerican Tilapia Association, [ nled States
 
Board for International Food and Agricultura l)e elopinent and Economic Concerns (BIFADEC),
 

WaShington, ).C.
 
Boy' Scouts, R\\anda
 
Cairo University, EIgt 
CARE, Ilonduras 
Catholic University of Leuven (CUL), Belgium, Rwanda 
Central [11/on State Inkersity, Freshwater A(quaculture Center, Philippines 
Consullatihe (;ro(Jup on International Agricultural Research (CGIAR). Waslington , D.C. 
)epartment of Aquaculture (DINk\C), Panama 
l)epartlnent of Fisheries, 'dorn Thani. Thailand 
l)epartment of Renemable Natural Resources ()lIGEIIS(A), Ihonduras 
Escuela Agricola Pananericana, (I"AIP) Ilonduras 
European Econonic Conmnunily
 
Fish Breeding Centre, Irael
 
Fish Culture Research Institte, S/arvas, Ilungarv
 
Food and Agriculture Organiiation of the United Nations (FAO), Rome, Italy
 
Freshwater Aquaculture Center (FAC), Philippines
 
General Authority of Fisheries Resources Management, 1g-)1)t
 
Gondol Research Station, Insenada, Me\ico
 
IHonduran Federation ofAgricultural and Agroindustrial Producers and Exporters (FEIPROFXAUII)
 

INTSORMII. CRSP, Ilondurms 
Institut Pertanian Bogor (IPB), Indonesia 
International l)evelopment Research Centre (If)1e) of Canada 
International Rice Research Institule (IRRI), Philippines 
International (:enter for A(luaculture (lA), Auburn IUniversity, Alabama 
International Center for living Aquatic Resources Maniagement (ICIARNI), Philippines 

J.F.K. Agricultural School, Ilonduras 
Mariut Fish iarm, Ig',9pt 
Ministn of Agriculture, Agricultural Research Center, Egypt 
National Agricultural Library, Washington, ).C. 
National Agricultural Research Project (NARP), Egppt 
National Association of I londuran Aquaculturists (ANI)AI) 



- I National Inland Fisheries Institute (NIFI), Thailand 
_____ _ National Marine Fisheries Senice (NMFS), LaJolla, Cdifornia 

National Technical Information Senices, Springfield, Virginiain TORnIOID North Central Regional Aquaculture Center (NRC), MichiganU1 
Cl7hliiDuE fnGun Peace Corps. Ilondtrts, Thailand, Brundi, R%,anda 

Red Cross, Rwanda 
Soil Management CRSP, Ilondtirras 
South E.st Asian Fisheries Developmoent (SIFI)C), Philippines 
Sustainable Agrculture anod Natural Resources Management (SANRF.M) C P3 Special l'ogran for Afi'ictin Agriculltural Research (SPAOR), Washington, ).C. 

The I inersit\ of the Philppines in the \ is:',tas 
United States ep)aprtment of Agrichultre 
\Western k giona Aqtiltture Consorti til (\VRAC), Seattle, Wa.shingtoln 
/ZaLg/ig I niversity, lgt 

Project Development 
Vith its e\tensive international nets ork if researchc rs., the CR1S'is well positioned to identify needed 
areas of research ailnl oipp)portunities for aiacilture development lMierging themes in development and 
in aqLaculttire are being acldressed by the CRSP With %%orlcwideattention now focused ol ststainable 
development, the CRSP %\orkin natiiral resource policy development nd i iplemen tation inRwanda and 
londuras assumes greater inportance. Tie CR,' has taken in actie role in encouraging \, omen in 

,aquactilto re, reflecting the recognition of s',omen 'spivotal role in agricultoural production and family 
nutritioii. Aworkshop planned for the ne\t Annoal Meeting Mill focus on buiding equitable roles for 
woli+eln in future aqiiacultre research and dewelopnient. The private sector inmany cointries has heen 
able to capitaliie on CRSIV research. The models and guidelines developed hv CRSP researchers are being 
used indIirecting iin-farin trials, the "acid-test" of new techniques and technologies 1:nall, recognl/hg 
that new ltechnolog) does not operate iii a vacttini blt ispart of a larger socioeconomic s.stein, lie CRSIV 
!iaLsdevoted more resources to integrating the social science into the core research 

Continuing time CRSP's conimitment to e\tendilng auactilltht ede'elopment to appropriate sites, tile 
PNIO started discussions with I)r Gordon Sato about posible future collaboratioi v ilth Eritrea. This new 

,nation just gmuned its independence in lie spring of 1993 after 30 %earso I %ar. tith Ethiopia. l)r Sato, 
who isafrequent tra eler to Eritr'a and failiar \ith its problems,, IL',sstarted tie Man/anar Project to 
aid tie Eriltreans in their reconstruction efforts The centerpiece (ifthe Manianar Project is tie 
development oif aquactilture ponds along the co st in otherwise Unproductike lands iii an altempt to 
provide tile local population \ ith an additional soi rce of prolteim and income. 

Planning began inAugust 1993 for tei CRI Continuation Plan beyond 1995. Astrategic document is 
being prepared that includes In ecologicatl perspective oit aqltaculture de elopnient. 



Development of Sustainable Aquaculture
Systems 
Esironnmental concerns are iioinaling the creation of more sustainahe agricultural ,stems worldwide, at 
the smtle time as a(]Itilore production is heing recogiliied as vital to the %sorl'sfood economy. 
l)iminishi ng stock" of N5ih.Icoupled ,orlds Id., ili) tilefish, %lth incresling demloanl for fish hae (lris 
sa:die of aquacultun e proiucts, espec:all fish and ,shellfisl,, and aquacilture is projected to coitinue filling 
aininportant niche ats cshI Po(l prodluictio f :aninialsa food souir(cl . ( cr p' indevelpilg countries 
and plants is :aiimportant component of integrated agricult ems Ini several s\;as. Aquactnlture 
iorls provide ln efficientmeans of conseig water niareas wvhere water supplies are limited. Further, 
efllueni t front ponds can he used for crop irrigalion, ithus aso(idin ofinatr,'I s,aters,,ass. Pondlpollti(o 

tntud-oftem high ut organic innatter and rich in n1llrients-can he pariall. renoed and usel_ as atfertile 
soil additive for land crops. kiltiact,hlure tiral production,is eaLsil% integrated \sith other forls'+of agricut 
such ;s chicketi-fisl. ,atdduck-fish operations. Farm h,-lproducts stich;s mnl' res, grlsses., inedihle plant 
parls, and coimp.osts can he tised as nltriint soiurces iii aqiUaculitire pinds CR,', research at all sites 
coitinues to empliasi]e efficient tltilil;ition of these 'agrico ti al by-lproducts to enhance production in 
ponds, and to contrilie to sustainahilits Itv Ilalerials.rec+,cling fari 


Ini g
glt, researchers imestigate the possibhilihties of using hiological coitrols to Sols e p(nl 
nanagetentiroblems. \pei iments are condu ied to estalate the ability (ofgrass carl tocontrol nuisance 
altatic weeds Black carp, aIsoraciOlS sitmlI pied;tor, is being lested for its potenil. to reduce the snail 
population. Since snails are hosts to tle para ite areduction in the snail pipulaltiothat causes hilharma, 
masy reduce fish farmers' langer of c(ntractiig hilharia. These studies are d(esigned .shuilding blocks in 
the de'elopmentt of a i1ol,,culture s,,ten unique to Egvpt. Polmcilture studies sillhe conducted dturing the 
second :ear of CRSlP research in Eg.lt. IlaIsecoid lineof i1(uin', CR5I' researchers are comparing 
different ni'amageinnllt strategies (e g. traditional I: )tpian aqiiactilttire practices) ssith CRSP management 

il i an attel hpt sork hest under 
the arid condlitions founid i Egpt., tlus gilaritleeiitg the mlo,st 

gunideli to determine sshicli straltegies might 
efficient use of 

precious s ter and nutrintes 
liotechnolog -a new line of research for thc (;RSP-openis alterratite 

senules for the productiot of ioitose\ tilaplia Resealclh isbeing c ndiclcted in 
both l xpt and the US,focusing on1the safe lse of steroids ss a special,ith 
etlllasis oii nininiii/ing impacts oin humalins, fislh, and the emironmei_,nt. 

Ili
souithern Ilondas, CRSlP researchers aire making pti gress iii 
deseloping efficient fainting lpractice., foi-siriitip farmers anid iii dleteriinigh -'x''ing, t+llc t ', f- hrm of [nlgllelt+.rlll ; ill din i _, siithe carm-sing capacity of the ;ulf of Fonseca A inulersttldiitg of the grulfs 

carning capaciit will gise (leselopiiinett plainners inforna'lion needed to enstire 
the protection the estuarine etis iroittent slrrounidintg the gulf. Already, 

- r-esul ts haw shosi farmiers that thies~~~research can redtuce In h) ie iltage (of 

itrotlvin iii feed affectinig sield, 0IerIg hih firters'their shritli tlhotil 
feed costs and lie h:d Inthe es taii.ittirietloi Further research ssill continue 
to integrate enniroitt ,eitalissues wilt ptrou(hlction conilcerns. 

Water (uiality coitcernis are also on tlte research agenda inThailaud. 
,,¢\liiitnts, to deittmin lite Ill helpImost efficient lel of nutriett inlit s\ 

I hai farmlers llait for uiptinil Iesolirce Ilse ands illotit polluitiitg grounidtu 
surface waters ClR5' researchers at all sites deitIIntst r.ate iconcern for- the 
effects of aqliacetllurt pru(ticiion ol tihe sder ensi r(il ilent. 



Socioeconomic Studies 
CRSP has long recogni/ed that socia and t11 

factors play :inimportant role in thi deelopment and 
4 adoption ofaiau Iculttlre 

fThe .1OilOhiC 

technologies andi management 
strategies Limitted funriding for this CRSP li,,s constrdned 

. research inthese ,wreas, so that onh snall site-specific 
studies could he conducted Pa lsocioeconomic research 
was Iinted to providnig answers to specific questions, 

ranging from economic unalyses of feeding strategies, in londuras to amid\ sis of gender ,ariables In 
Rwanda. Ilowewtr, CRSP researchers recogni/e the need to proide btasic econonic information to enable 
farmers to evaluate research recoinl meIllations Intilelight of financial profitabilitv. Ongoing eflorts are 
being made to include socioecononic %''iables incore research. 

* Tie oSI '/)vAs'T v,ill inucilode economic dala iii tile aitnagement which isepeit ssteni for pond 
currently being redesigned file rnns oniuser-friendly program personal computers, ainl sunpllorts pond 
manager decisions regiarding %aiablessuch as feri lation nimdstocking strategies. 

IliEgPt, researchers collect econonic data as well isbiological information, thus, lanlgement 
strategies can he emluatecl not only h, fish ield hut also by ecoioniic featsihblit%. 

a InIHonduras, brackish v,,ater research has ;dread, had ;ineconomic ilpact. Studies showed that no 
significaUll ifference occurred iln 20 percent )rotein feed was substituted for ashrinp production when ;a 
40 percent protein feed Tlis finding ,ill allow fariners to cut lieir feed costs sobstantiall without 
affecting prodtction 

•In Rwanda, enwLerprise budgets for fish production and production of 12 different crops coiimonly 
raised on Rwandan farms hae been completed :is first step in comparing time economics of resourcetile 

utilization. An tne\pectecl result of tills to generatestud, showed that farmers enter aquaculture mamnl 
income, not as NVasthought, to liae fish :asan additional food item. 

e In Thailand, feeding studies are designed to determine the olptitmal ite for initial application of 
supplemental feed in fertili/ed plonds. The results of this study will help farmers nake economically sound 
decisions regarding supplementl feeding bv identif.,inig tie critical stages when the natural food supply is 
inadequate tosupport olitirial fish prouhction. 

Efforts are under ato tire perillhery of the r esearch agenda andaumnoe socioeconenmic studies from 
to integrate then into the core progra uiff ture bioihvsical investigations that \%ill lie presented to 
USAII) inthe continuatiton fprolposal. The newv ghuoal social scieiices project iegan this year, 
"Socioecounic I)imensims of Aquacultunre l)evelopnent. AComparative Assessment of Fira,icial 
Returns, Adoption Barriers, and Imliacts of Tilapiai Production Reginries." The studly levelwill idenitifv tile 
and type of technology at~ailalile to tilalpia farniers in Ihdurts, Thailand,and the Ph ilippiries. The role 
played bv IRA6;technologv in tie evolution of tilapia production practice, and the relationship of these 
teclhnologies to the lrger resear'ch and technology develolpmen s.,sterns will he articulatted, and tile 
economic contet that sharpes farmers' deci..i.us concerning technolog adoltion will lie profiled. The 
results irf tire study ,,Illhrave implications for fumture reseatrchr proposatls, le elopineit policy, and farin
level decision-makirig almut tilimlai techiologv. Field work legani relportimgin I lonclumrts during tills 

period, anl ",,its greaitl%faicilitatted 1iy lIe suplort of U.S. Peace Corps volnteers. hield wyork in Thailand 
and the Philippines will be concducted dr'ing the ne\t reporting period :andtldta anmal sis and report 
preparation %,,illalso le completed 

Planning is under wat for :tlSAlI)-slionsored v,orkshoIp at time 1991 Annual Meeting Participants will 
identify opportunities to integrate tire sociatl sciences s aL(Iimensimn of aplied research, with time goal of 
improving tile offer CRSI' researchers tileusefulness and relevance of CRSI' research. The worlkshoip will 
opportunity to reframe research proposals toreflect social, economic, aindcultural variables, inaddition 
to piyical, Iiologicd and chemical vatriabl,,s, that affect piond iroluction systemims. 



Participation inInternational Scientific 
Mee-iings and Conferences 
Raul Piedrtahita preseted the paper "Mnaging environmental inipacts inaqiltcltiltni."'at the United 
States-Japan Natura! Resouices Aqiacu iltu Japaln Although hIs trae] to the, Conferencere Panel in Klt<o, 
%,'.asnot supported h,the ClSP, CRSIP research results were presented 

Martin Iit/patric, presentel a stter onlmelh lt stostei one at the 'lhind Asian Fisheries Forum ill 
Singapore. HIis trawl ias 1)1otupportel iN tihe research is elevant to tilept project, although tile 
studies to he undrhtaken by that lroiect. 

John Bolle attended the All\itnual Meeting of the A\lleriul SOCiet of A,;ri Ito r,'lltEi neers (ASAEI)in 
Spokane, W\Lshmgton. 

The following pipers Nere prescn ted hbCISP researchers at the ASAE-sponsoredleeting, rechniques 
for Modern +oiIviultIure, liich was held in conjunction mih the AS \E neting: 

(iilcr-son, S.I)., anld tI. Pledrahita. 1993 Model for predicting (hissol,,.t o\geil level, instralified 
ponds tisingrelucehl l ltinlts. 

(;race, G., and R.I.hiedrahilta t993 Carhon Imide Control %kitll, a l1c!:ed column aerator. 
tll, Z., and RAI Piedrahita 991. NMtnfing clitracterislics ofIt thigh rate packed couImn. 
Ernst, t). I.,.IP. and SS Nath. 1993 Adecision soppoilt .Nstem for finrish aquatculture.lhlet, 
The follomxing researchers tlenldd the \\orld Aqtt:tcullure Society Inectinzg illlorrelrlinos, Spun: Jili 

Szper, Rail Piedr,thita, Bartholomew Green, Galnal (01s1ai1El Natgar, Fatima Ahdel Fattah lltfez. 
The following poster imper wa,.spresented: 
S/.per, J.P., 11.11. Giovanniiii. 1993. Requirements for niaximi/ing hlom stahilityPliedrahita, and P). 


and nlet owgen production inearthen ponds.
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V,Program Man.yement
 
and Technical Guiance
 

Th CRSII is orgato/ed to ftc ittte collahoration. Believxing that niutually bteneficial development strategies 

have tile ,st chaice of hc.nig sustainale over time, the CRSP's organi/atiolatl structure facilitates 
collaboration tlllong research, instltuttons, and colntries The Manragement Entity, located at Oregoll State 

I niversity, admiisters the program. The la nagementt Entit' sbtontracts wilth Atburn Unixersitx, the 

Unix'ersitx' of Californa at l)a is, and tite Consortin for hiternatomial Fisheries and Aqltac'tture 

)ev'elopment (CIFB\I), a lie-lnetniher cOnsortiuln of tnnxertties. Memibers of CIFAI) are Michigall State 

Ulnixersity, Oreon Statte t nIxistnt.t, I ixer sit iaxatll,of Arkaras at Pine Bluff, I itersttx of I andtI nixersit. 

of Mic gan. Anex ltitlttiotll, 'itxerlstt\ ,f Oklahoma, hegan it', asocitattion \ithl the CIRSI as part of tire 

iewI la irated lEgvpt project ifo)rtitrU AMe oriii Inderstaiding (M1 ) is e\ectted betxtc+n tire host 

Cotlntry instlittoll anid the lead inersrty for each project (e.g., an MOt is e\etcuted bet~xxeen tiie Axtan 

Ilstitute of Tecirnlox ard tihe nix'ersit' of Mtic'higan), e\cept for lite Expt pI eject The Ceniral 

Iaboratolry for AqUacuhtiutire Research at Ahirassaiihlds an IMOt dirctlv x\lth the llltagelierit Ilnti t. 

This orgaiUlltltllnal struictie aiso giNe tire CRSI tite fl_\llllt and depth of clperttse tIo respond 

effectilel, to in orpporrtnotis' and cialleitges For e\aiplie, \\lie trax el restircttons (ile to cix il unrest in 

Rwarnda itade it iinlpossibhe toi prst the rieml. asxigeed I S Iesearcl Asxociate to theilx axaxe site, site 

wLs able ti conduct litorati)l ++,eperinienit at Atlibirn I nkerstx' \xile horst countr' researchers 

continued tite e\perilnetts that had alreadx' he tbe , atsi\-nitlnth delaynt(er wax' IIIRxxalrda Nlornall 

would cause resarcheI s lo is , an etiti re groxth cycle and delax' actixties bx t xlittle %ear It is aI 

measure of tire success of tire CRSIP that the project ias becorime stlffrclertl. instittiltitiali,ed that tie 

activities of tire rexearch agenda were ornix deia ed b\ foitr nionths. 

The Illndunrtlit roject lso faced dela~xs, in this case dile to the logixtics Involxed xx\ithrsettingtip a riex 

research site. Again, IRSP efforts toi itittttioh_,lie tire prog amniIIthe coiritrlx\ paid off, as hoirst coltttr\ 

researchers at tire freshwater site xxere able to rilaintaini dax'-11-d.v station ophera xtinduring the trani orii 

period At the bracish \xtater site. pnrx ate sectoir collaborators such aLxthe Natioial .Asxsociation of 

IHlrdutrart Auractltittrists help to ftrunid research actx ties and take part inie\peritielrts. L.ri tkages with these 

organi/atitins, tire resltiof ten xears tif rexearcih arid training i lhlondirtr, are further exidence of tile 

efficacy of tire CRSPItI attracting local soupport for prorgraii actlixties. Tlie iontlatax project collabcatttes 

iriforiitly x uriixersities to exahiate \\liur fthl\ arnd \\atsic assiriiiatix c'capacity\ith e\perts frin ioin-CRSI' 

ill estuaries. 

The IEg.prt PI nject carne on-hie \\ ith ex reriencetd CRSI ) 

reseal ci ers \\ lo, together x\ ith thei r" ie\\ lgpptiai and U.S. 

F'"'" co+tiitenpauts, \ere able to adapt research plaits tIo it anage 

unforeseen lprohilems. The (lie-off of iroodftsh (idle to art rtiIsuraI].' 

iiarxih xi tier iii Egypt xxas cimpensated fr livhImtr is rlnaixl 

fingerlings as possible front s_'eral hatcielre, hlcated in other parts 
of tile coillrx lid h%\adjusting tire elr tile nital (lesign to 

atccoiiniodrtle the finerling sh tage. All inerisx e program oFNile 

tilapra fingerling Iroducroui xxL begutn to prexeint this probulem ill tire 

filtire. One conmIponent of thiseffort ix extahlisilrmerit of ;ppropriate 

oixerxxmitering facilities to enurire fil tgcrlilng sunirxal ditrring xxi iter. 

flne biocorix crsiii experilitents, \hich call for texting black carp 

ofir tieiir ,itenlial ts a ibiholigical control ageit of snailts, are anoither 

e\anipe of coiilhoratixe tpittiitnl ,ol\i tt (llnCri'labout the possilIe 

iegatixe effects if intlrducing [Ils in-siittixe speces led ClIS 

researchers to design xafet\ feat es to preiIt ue esape. 

reproduction, r othter distriiutin tif the black carp, and tI ensure 

--
tiat liseaxe-free stock x's ised. This array of :;afrty features satisfied 
tile E ltianl authoritie~s andt, USA:II). 



The CRSP drew on its multi-disciplinary collaborative network to pioneer and refine aglobal project in 
socioeconolics. Following input fron the Technical Committee at the Annual Meeting regarding (lie need 
for acloser integration of the social sciences %%ith CRSP research, tie Board directed tileManagenient 
lntity toissue aRequest for Proposals to participating CRSIP institutions. The Managenient Entity esecuted 
a rigorous rexiew of tle proposals subnitted, including sex en emternal and three internal rexlex'ers, thus 
initiating aprocess that %,ill be repeated for other new projects The proposal ,ulnilted 1whAulhrn 
University, "SocioecoIIoni Dli)nensions of Aqacllture )evelopnent- AComparatixe Assessment;¢ 
Financial Returns, Adoption Barriers, and Inpacts of TilapialPilodUclion RegiInes," ,xas selected, ol the 
condition that the proposal he modified to address the reviexx ehs i,'oIIceri. The stodv began I1nJtlle, and 
will identify tilelevel and tl)e of leehnologv alable to tilapia farniers at three sites, and tie role that 
CPSP technology' has platedin tile of tilapia production practice The relationship of CRSPexolotiol 

technologies to the larger research and technology deeloplent sxstems x ll be articulated, and the 
economic conte\t that shapes farmers' decision'. concerning technology adoptlion x\ill be profiled The 
resulting data %%illbe sunimnari/ed and tileimplications for research management, development policy, and 
farn-lexel decision-niakiig about tilapia technology will be presented Field xx'ork began in Ilondura. 
during tis reporting period, and %% 5,pport of US.Peace Corps, 'olunteers.as greatly facilitated by tile 
Field work in Thailand and tilePhilippines will be conducted during the ne\t reportiig period and data 
al,sis and report preparation wvill also he completed. 

Finally, the CRSIP will use the strength of its collaboratixe net\ork is it begins planning for the ne\t five 
)ears. The process began at the 1993 Annual Meeting, aisareas of interest were identified. The Board 
authoriied aplan calling for the active participation of the Technical Committee indeveloping the 
Continuation Plan. 

Management Entity 
Oregon State University is the Management Entity (ME) for the Pond Dynamics/Aquaculture CIL,;and is 
the primary grantee of iUSAII). The Program Manageniept Office (PMO) is tie operationtal component of 
the ME. The PM(O istie link betxveen USAII) and the CRSIP projects, which are subcontracted ioAuburn 
University, the University of California at Davi's,CIFAI), and the University of Oklahoma 

The Management Office islocated in the Office of International Research and I)eveloptent (ORI)) on 
the nain canipus of Oregon State Unixersity, in Corvalhs, Oregon. ORI) provides accounting, purchalsing, 
and travel support. The CI:P reports directly to the k ice Provost for Research and International Programls 
through the l)irector of the ORI). Ties to the )epartment of Fisheries and Wildlife, and to the Department 
of Bioresource Engineering, atie maintained through faculty appointments, academic interests, and 
research subconlracts. 

During this reporting periid, members of the Program Management Office iclded. 
Ilillary Egna, I)irector (I. VI') 
Brigitte Goet/e, I)eputy' I)ireclor and Egypt Coordinator (t0 5I"1E3/93 through 5/93, .75 1-l 6/93 

through 8/93-not finded oii core CRSP finds) 
Marion McNamara, Assistant I),rector ( 1.0FlVE-partially finded oii core CRSP funds) 

Ililan Berkman, l)alaBase Manager (0.5 FIE through 6/9)3)
 
Nancy ;Astin, Secretlr (0.5 VIE through 6/93)
 
Naomi Weidner, Secretan (0.5 FITE
froni 6/93) 



The Management Entity (ME) is responsible for 
Receiving funds committed by UISAII) to the C1l auid 

assuino g accOt ltabi lity' for their use;
4 Pro lding funds to the participating institutions, and ensuring 

conpliance %aith the terms of the grant; 
PIroiding a focal point for the interaction of the Teciical

-(Alinte,Board of l)irectors, I\ternal Evalijation )anel, 

I,\ll) staff, aind BIFADEIIJ(\I),
 

- FecUtiig lidecisions of the gomernig and advisory bodies;
, 

- apearheading programn delelopment efforts; 
.Implementing the program; and 
* Maintaining haisoos Nilh('\erseas and domestic participants. 

7 W. ;A The PM() is also responsibhle for communications and 

Prior to the traosfer of the CRSIP Central lata Base, the 

l"T wPIO responsible for its management.%%a~s 

Specific accomplishmeintsthisyear include: 
* Preparation of CRSP budgets and .suhcontract mlodifications for e\tending funding and performiatnce
 
periods;
 
* (oordinatlion of new almhinistratihe amd contractual (letails for collahorative research projects in
 
Thailand, the Philippines, R.:anda, Eg]l, and IHlduras;
 
" Site visit to Egpt to e'.hi,LL project progress uid investigate possible linkages with other institutions;
 
" Coordination of planning and logistics for the E\ternal lVahlatl rio]Panel review, including logistical
 
support for travel and report production,
 
a Organ l'aiion of the elemeth annual CRSI i
meeting in Portland, Oregon, from 21 to 23 March 1993, afnd 
OSLJ site visits for the Board. the FIP, and t SAIl) representalive; 
" Participation at Annual Meeting inItoard and 'Technical Comnittee iteetings, 
" l)evelopment of (IUesollniaires for evaluatinihg tlieAnnual and Technical Committee meetings; 
A.,Ai.,ance inl processing travel clearances for all CRSI) iersonnel and approvals for purchaskes of 

restricted goods for coummtrv projects; 
" Coordination of travel schedules for U.S. researchers and lEgptian counterparts; 
"Coordiralion of Request for Proposals for Management of the CR5!' Central )ata Base and selection of 

the new site;
 
"Publication of research results inlechnical report series;
 
"Preparation, publication, and distrihution of detailed qu'arterly reports suimlari/ing technical and
 
administrative progress:
 
•Assistance ii)production oif PONI)CIASS, including editing, layout, printing, and distribution; 
" Assistance in production of the Seventh Work I'Lin, including editing, la'yotil, printing, and distribution; 
" Training and smipervisillg graduate sttudent inlerns %\orkingon producing a slide prograin, a detailed 
trainiih invenlory, andi project descrilption. 
* Streami iiiig of the distrihution liprocedure for CRSP coniiuinications and maintenance of the CRSP 
inadling list, which reaches appro\iniatel ' 30)0 people in i2 couintries; 
* Maintenance of the CRP'directory, a iich lists participats' addresses, and telephone, fUN,and email 
niinbers; 
* Coordination and execuitlion of a tour for Ipgvtian collaborators of aquaculture facilitics inOregon and 
as part of their %isitto other U.S. aquaculture resurch institutions and facilities; 

* Organiziaton of and participation in Board Meetings and Technical Committee nieetings; 



"Development of new mantgement information systems to track projects; 
"Collection of information about technology transfer and economic impact of various CRSP activities; 
" Development, with Ciaude Boyd (All), of an updawtd version of Principles and Practices, )ynamics of 
Pond Aquaculttre. 

The PI)/A CRSP maintains technical linkages with the Tropsoils and the SANRIEN CRSPs. Maintenance of 
programmatic linkages with all the CRSPs, increases the %isibilityof the PI)/A CRSIP and of aquaculture in 
general. The cost of participation InCRSP Counnci activities isdisproportionately high for the Pi)/A CI.SP, 
which isfunded at a nuich lo%er l', el than other ClSPs and wlich is thus more financially strained by 
participation. Nevertheless, the ",magemnent Office contributed to the CRSII Couincil educational 
presentations for !;SAII) and Congiess in MNa 1993. Ilillarn Egna jolined the other ClSP Directors in 
meeting with representatives of USAII) regional bureaus ;uid the Ilouse and Senate Foreign Operations 
Committees., John Yohe, ClSP Council Chairman and INTSORM II.Director, gave apresentation entitled 
"CRSP Contrihutions to Science and Technology fo, l)evelopment" for adl interested Congressiond 
represent,tihes and staff The Management Office also participalted inthe following CILP Council 
conference calls: 

I October 1992 
7January 1993 
4 February 1993 
6 May 1993 
7June 1993 
2July 1993 

Three advison groups, the Board of Directors (BOD), the Technical Committee (TC), and the External 
Evaluation Panel (ElsP), support the management of the CISP. These groups work closely with the PMO to 
guide tile C161P through policy decisions, budget allocations, research strategy, review, and evaluation. 

The Board of Directors 
As the primary policy-making hody for time CRSP, the Board of l)irectors takes an active role in program 
guidance. The Board iscomposed of three memhers, one of %Nhom iselected chair. Auburn University, the 
University of Cadifoniia at l)avis, and CIFA) are each represented on the Board. Inaddition, the USAID 
Program Manager for the C SP and the CRSIP Director serve as ex-officio members. All t3oard members 
function in time ohjective interest of the CRSP regardless of their institutional affiliation. l)uring this 
reporting period, the Btoard members were

l)r. Robert Fridley, University of California atl Davis, Chair; 
l)r. Philip lelfrich, lniversity of llawaii (CIFAD institution); 
Dr. R.Oneal Smitherman, Auhurn University; 
Dr. Lamarr Trott, NMFS, RSSA to R&)/AGR, ex-officio memher; 
Ms. lillaryt Egna, Oregon State University, CI."P Director, ex-officio member. 



The Board ofDirectors is responsible for: 
" Review of program budgets, and allocation of fulds to research projects and the Management Office; 
•Recommendations to the Management Entity oilhudget allocations;
 
" Ev'duation of the administramte and technical acconplhshiments of overseas research projects and U.S.
based research actihities,
 
"Advice to the Management il,,
on policy guidelines; and 
" Review of the performance nf the Program Director and Management Entity. 

The Board of )irectors conmened tm\ice during this reporting period, once in inextendedlmeeting 
during the Annual Meeting (23 and 2-1 March 199M) inPortland, Oregon, and once by telephone 
conference call on I I June 1993. informal discussions are held regularly v,iththe Board and approvals 
for sonic decisions are made through correspolence 

Specificaccomplishments and recommendations made during ibis reportingperiod 
include: 
" Approval of management and research hudgets; 
"Annual meetng agenda input ad alpproval; 
* Participation inon-site reviem\s of the E\ternal Evaluation Panel and in responding to tie F.ternal
 
Faltation Panel's olsen ations and recommendations;
 
" Input on IDt. Base transfer and enhanced actihities,
 
"Outlining of process for halanced participation ot the Technical Committee in developing the
 
continuation ipropos:l;
 
•Approval of a special ,,orkplatfor the OSU/I)AST; suhsequent progress has been highly satisfactory;
 
" participation in the Ele enth Awiln:lProi'ram Meeting in March 1993;
 
" Participation in the re ie, of proposals for asodoeconot' ic project; and
 
"Clarification of votng privileges on the Technical Committee.
 

Technical Committee 
Researchers from [ S universities and host countix institutions comprise tie Technical Committee, which 
advises the Manaigement I.ntit on technical matters. The menbership of the Technical Committee is listed 
in Table I in alphtabetical order, \ ith institutional affiliations and stthcoimittee assigtmeiits. Voting 
privilegqs are accorded each institutional partner in each project receiving CRSP finds Institutions 
holding avote on the Technical Committee are listed itl project. The CRSP l)irector atnd theTable 2 bly 
USAID Project Manager serve atsex-officio members, and at-large members are appoiited by the Board of 
Directors. This ,ear, l)r. Ted Batterson was selected as tie At-large Technical Committee member. The 
Technical Committee has four standing subcommittees: Work Plans, Materials and Methods, Budgets, and 
Technical Progress Special committees are convened tsneeded. 



Table 1.
 
Membership of Technical Committee
 

Name Institution 

AbdelFand Centra Lihoramon for iultureiuat I.sartl 

%haAidtlghtnL% (from 8i) i) (kntral Lihoralorv for %,€iiticilti.re Rl.s.,Lrl 

Seha n Ahnimd (knr.al ii.ttulture R,ce.irchLihoratton for 

V:deit'lt%ke WilholrmiI nilersit
 

Do klt\vinder I no rrsiq ofIl~m
 

ledI lntt'rr on (through 8/11/9 )0lt hig.iii SIlk I'nilvrsmt
 

John Bolle Oregon Siak It Imtrsl
 

(Claudez Wiihurnt I mtwrmit
BoWl 

JOH-RUl)IULtCm 1hno,,tn.1](d1 \.ttjonal I imarm of ]Rtund,t
 

,+
Ste ClIhro oriihl,.I intmtl\ of l}frm 


Jin )artma I iii tr.tof hiligain 


lran Iunican %iihnurnI tl\ +rsilm
 
Pteler IFdhurtn* \%+,mnl ofl
lllSltt1ltvRle'n'm~"
 

I gl.tIllirtn Orego Stlte I iir %lnagtint Ititlll 

hdel1.1c;,rti.td (through "/9) Ctnlr.l Lahr,alon for Itltrt Rt'erh(luiii. 


Ilu+Stn 1:1ChIoIi(h (tintrd iu.it uhurte Re.Ih,Lusi LtihorLton for 


(;ttal I I \tagar (kntral lihoraton forAquicinllure ettwrd)t.h
 

l+,tttlht for \nt tu lrvt It
]I\rtnhiks (:ietral lihor.ttor Rtt.rt 


S,%|thioutd Central Lthoraton for Itese.trt h
I. %our qtji'tnhurte 


Saiimir laheden e(tntratl fur \Viutulture st,,h
I.thottrr ltrt.r 

(;.tiitr.I l..htornttir, for iZC1ti11)I hl.i hls \u(utmNlttn'I+tut It 
A,,thied I tn Central lithorattor rte+.rtifor,unu uhurt 


.trole l'ngh+ I tllutrs trljs uitrlluffif ,\rkoA it 


I)iiDoug (rigutt MaleI tuer+,
rrt Stion 


\unatt I lt.l (:t liuorulour,nlral for,aitd ulltut Retsetrh 

MlrtinI itipaitrilk (regon St I nuriiu 

% Ihain;al Ortgoni Silt I imetrst 

AnIlI Git'r.a \ttlonall of HIindlI iters 

S\,%I(hmu Ceunttl lUhorafor%fur \ujututlttre ReearIt 

PhIl(;mi.uitiii I nnttersuts of(,.luforn., I)ts 

rugille (;ot/e Oregon SI.ule \|Uuugiuu'lnlI u11tersut, I ntm 
(;ordon I ilttrsill ,luo.u(;ran of Il"Iuu,.m 

Bitt (;rten uomrn I nnterts 
himanl~Illate/ lihoraltor Rewanr,(C.ltral f'or \Vt11.tlltur,h
 
MOil I Itlle Cttral IuhorallO for(iul.uahltiirte Rttr.Irt
 

Ilhisetin lhIu'Il Citril lUhiriltrn forVIt utilltire lheser( 

htim Ilolpkuin, hur I imerit\ ofll,.uu lilt 

Nahil Ibrhini Ctntral lihirallon lt.urt hfur VIIuuJwIittiU 

lal[t lsmul luthriI i.tlon for\lUtiiure Ies'.irdi 

Ahmed hhalitr (eitrtl Lihor.muor ,(itiut( Rksert hfor ltur, 


Jim Lallr, I(rtgaii Stilt I lneril% 

V l'taiia1keijilt'l, Dptartmentl of I iheres. Ihtdtnd 

C KVI I III I nitersti of ihig nuand \II 

r= rethmntad SI=SW=Work Pllitt, lI--Dhdgets Progre,, Mzm,rials andtMtthod,, I P=I'ltcujuie P itel 
*Stiht otintuiet t(,htitursons 
# Tntempr.ir ,enther of Ihetl(iu Comnmniittee 

Subcommittees* 

M
 

,

T I.1
 

1 

\V,IT' 

,S
 

I 

http:Tntempr.ir
http:c;,rti.td
http:iiticilti.re


Idiiardo Ie:,, CeiitrmdLuion State I'iier,it
 

I'ie.L, I Opel )(I:I(
 

Nlimtafa SMollsei Ceninrd Lihiorairor iure Researirt
for VI~IIAOI 


Iiiwph i oltar#t Auburni Inniersit
 

t,.iiiui %,u~wr Central Lihorniton%for k(IgIiJiltitre Rctrarir~ 

Shree \,ith Otregoni I inersmtStaite 

1011PIN1.1 Cr ula ihirn nersiiit\ %un 

IDa,iRIlhitit CentrniI Lilioriton for %qizieiiture Rewa~r Ii 

%loiiiiiiI.ild Cenitrail Iihoritiin for VqinaIliumrvHeI~.iri It 
S'iiiir Saidu CenttralI Ii.itrlo fur %qiicllieiiir Re~eirtdi 

Iral .1,hirii OreguonState I niuersii 

%U~nii o ii Oregon StaiteI iii rii% 

Ihra ,iiuii ke~iur Centtral Lltoratlon for kqiiua iilwre IResert Ih 

\IhiniASlton01 I iiiersitx if ttkIhilonmi 

(haiithorn Sriihnul, ~ I ILi~iIlltd DIt of I islicries 

WohrmuStult~uit eiitrai Lihoraiti for kqiiat izitire ResearinI 

Int lv~1ur f ie~~Of 11l1%L1i,I11111), 
I .ooil ecidhurti iuuhihtngtiiu Wom I iiimnii 
Vidureai\ .Ii It~lluniih rg I'niersit of IIl~.iui 

IUriii \ v%erui Iiuhirii I no erstt S 

At-large Members 

It~iiii tGirlitig Slzliig~l State I niiersiit 

(urirg, h Iiuh.iighio I iirmi\ of Caiifiiriia, Iais 

fe l I friuo 8/)]j/)) %Iihgai Ste I niierszteiirsuii \It 

Ex-officio Members 

IIiI~zrn Igoda Oregon Stite I imersut%, NIndgHICIIeiI 11101% 

Brigitte Guetc Oregon Stale I imersmt,Ma~naigeint I'nti 

I larn Rid HI/W I MI 

Ltitur rrii I SUII oI)ll( 

uo ISig , T= I tou Iiit rogrv%s, *%I= mlti* \%=-Virk MAIN I=B i SlteriaIls anid Methoids, II'= Pnld 
*SONiInultitite d t.I- morsui 
#ilemtporair MIembier if I'eliiiuiI Comtmttittee 



Table 2.
 
Institutional Voting Privileges on Technical Committee
 

Projects 
I),IL:T 

Voting Institutions 
Orewion ',ate Univm:;it5' 

University of Cdifornia at Davis 

l)ata lLse Management Universit of Hawaii 

P(t Central l.aloratorv for Aquaculture Research 
Asian Institute of Technologv/[niversity of Michigan 

Au)ur University 
Oregon State L'aversily 
University of Ilawai 
Uniersitv of Oldahonma 

Ilonduras I)l(;PISCA 
Auburn LNiversitv 

Philippines Central I.uion State Unihersity 
University of Ilawaii 

Rwuida National University of I?%anda 

Auburn University 

Oregon State Iniversitq 
University of Arkansas, Pine Bluff 

Thailand Asian Institute of Technology 
Royal Thai l)epalment of Fisheries 
Michigan State Unikersity (through 8/31/93) 
University of IIa+:aii 
University of Mnichigan 

Special Projects 

Social Sciences Auburn University 



External Evaluation Panel 
Acomlitte of external aqtuacolture specialits periolically evaluates (lie accomplishments of tie 
indMdual research projects and the oerall program to ensure that research projects and the program 
remain focused, relevant, and cost-elfecti%e. Ihe E\ternal E,aloation Panel (ElI) isresponsible directly to 
USAI) and HI FADEC for tie re\mew and ealoattoi of the technica progress of the ClSP. I)rs Ilomer 
Buck, Illinois Natural Ilistor Surgec (retired), Richard Neal, National Marine Fisheries Service (NM FS), 
and Roger Ptlin, International (:enter for Liv'ing Aquatic Resourcei; Managcment (OCIICM) served on this 
panel. 

During this reporting period, myenlhers of the lFternal s ltattito Panel evaluated all CISP sites using 
aScope of Work drafted h\ the Matageiment Office and the I Skit) Missions and appromd Iy['SAID. A 
review team \\as chosetn for each site, conistming of representttatves from tihe follo\\ing entities. the 
External Es alhation Panel, the Board of )irectors, the Matntagemeuit EIntit', and USAI Ilotner Buck, Phil 
Ilelfrich, IlillarN Egna, and Ilarr, Rea resie'e. d the Rl\anda project friom 3 to I0 September 1992. litnier 
Buck, Dick Neal, R.O Snithernti, Marion Mc\Nattara, and Ilarr%Rea resiemsed the londuras prohect 
from 28 September to 3October 1992 l)ck Neal, Roger Pullin, Bob Fridley, Ilillary tigna, andt Lanarr 
Trott reviewc.d the Thailand project, including the regionatl Nerification project inthe Philippiines and the 
outreach actlsities innortheast Thailn:d from I to II November 1992 All Fvternal Evaluation Panel 
members attended the Eheventli Annual Program Meeting inl Portlatnd, Oregon, and visited the management 
offices in Corallis, Oregon, in March 1993. 

The final report of the External Evaluation Panel was due after the close of this reporting period. Tle 
Management Office, with tie inputt of the Hoard aiul Technical Committee members, will respond to the 
findings and recommendations of the External Evaluation IPanel prior to printing and distributing the 
report. 

CRSP Publications 
CR51' publications are an important part of the CRSP's technology dissemination, Ahroad domestic and 
international audience receihes our technical and program reports Approxitately 300 people iin 42 
countries now receive CRSP piubhlications Technical reports are issued through two series, Colaboratue 
Research DataReports aitl lnI ReMsarch Reports. The goal of C,SPReseairch Ie/orts isto publislh all 
research produced h\ CRSP actiiies, i,,-', the exception of research related directls to (lie (;lIoal 
Experimet. 

Collaborative Researcb WataReports conltains the results and data from tile Glohal Ixperiinent, along 
with interpretations of site-specific results. The first volumte of Collaborative Research I)la Report \wais 
re-issued this year, it contains description of sites and e perimental protocols for the Glohal Experiment. 
Subsequent volumes focus on each research site separately\ yexperimental c.cle. 

Other reports iubhlished by the CR'I Management Office include Annual Administrative Reports, 
Quarterly Reports, Progran Graim! Proposals, Work Plans, CRSP Directories, brochures describing the 
CRSP ald tile Egpt project, and Instructio is for )ata Entry'. The Quarterly Report format "as redesigned 
during this reporting period, and anew format ill also he used for trip reports from researchers 
returning front on-site %isits The Iam/book oJIa/ttia/.ttethotAcompiled by the Materials and 
Methods Committee of the Techinical Cionnittee aitd the I'O.VI)(,'. sers h, \ere also pUilited 
through the Management Office. 

The I'O.'IS I sers' Guice accotllpaijties tile PONI)CIASS software, auser-friendly expert sstem for 
pond management designel to run oil personal colputers. The Management Office coordinated an 
extensive internal and external review of PONI)CIASS prior to its release, and manv of the reviewers' 



Mr isuggestions were incorporated into the first release. In 
addition, the Managenlent Office ssuned primary 
responsibility for editing, layout, printing, and distribttion of 
the Vsers'Guide.Personnel from the Rwanda project have 
.itnslated the Isers' Guide into French, and are providing the 

Oregon State University I)AST with the iroforimation rieqired to 
Complete the transltion of the soft, arne into French. ASpanish 

,versionisaliso phlnned. 
Plrinciples andPractices jfllondlAquaculture was one of 

tile founding docunients of tiis CRSP. At tie time of its 

lprodtiction, this volumne waus statie of the airt and filled aI 
- neglected niche III tile field of aquaculture. Since its )tiblicatioil 

in 1983, it hits been one of tile most re(liested of CRSIP 
pthlicaunions Bt adlv'ances in pond aquacultoreimade hy the 
('lSP and others reqtn re thlt this valoable resource be updlated. 
Aliew %oluillethat app11roachs, alltcultore prodction ,ispart 

of tile larger aigroecostein is in progress, l)ynamics of'ond 
lquaculture The Managenent Office has contracted %\ith 

Lewis Publications to puhlish the book in 1995. CRSP researchers are collaborating in 5\ riting the si\teen 
chapters thait iniike LI) the book, aind that approich aqiacultire lirodliction as part of the larger 
agroecos).stent. The book should be as'aiilble after 1995. 

Other lplblicatlions that i ere v,orked oil dhring ti, y'ear and %%ill hecome avaihble hiring the next 
reporting period are- A Ten Iear Stmnmat' q/Alclivilies in Honduras, iie tProceedingsofthe Ihirdfligb 
Altitude TilapiaConirence,and 1he Final Report (jfibe ExternalLralation Panel. 

IIl addition to PI)/A CRSP-prodliu'ed puiblic:itions, the NhImageienl Office ('onitrihIl(,Dte U '.,Fs 
prognuni revimev\s, publications, and presentations. Adiiiintrative miod technical reports lprepared and 
dissenilated drinig this reporting period are briefl described below andi may be orderea from the 
Manlageieil Office Techncal reports that N\ere not processed by tie Maiagement Office are listed in the 
Appendi. 

Administrative Reports 
AnnualAdmlnlstrath'e Report 
ligna, I1., NI. McNmnlara, J.Bolin, anodN.Astin. 1993. Tenth Annual Administrative Report, Pond 
Dvnamic.s/Aqoacltture Collaioirats'e Research Support Progranm. Office of Internatiomd Research and 
Development, Oregon State Universitv, Corv-allis, Oregon. 275 pp. 

Quarterly Reports 
Pond l).1,anaiics/Aquaculture CRSIP, Pro(graii Management Office. October 1993. Quarterly Report. July-
September 1993. Office of International Research and )evelopment, Oregon State University, Corvallis, 
Oregon. 10 pp. 

Pond )nmuiics/Aquacultture CRSIP, Prograni .Manageinent Office. Jtly 1993. Quarterly Report. April-June 
1993. Office of International Research and )evelopment, Oregon State University, Corvallis, Oregon. II pp. 



Pond Dxiiiunics/Aqutcuilture CRSP, Progran 
..IManagement Office. April 1993. Quarterly Report. 

Jar uaa.-March 1993. Office of International Research 
ald De elopment, Oregon State tniversit%, Corvallis, 

., i , Oregon. 8pp 

Pond l)\1ntiuics!AqnacIitlltre CRSP.Program
Management Office. 19anuarv1993 Quarterly Report. 

October-l)ecemlher 1992. Office of International 
Research aind Development, Oregon Stale University, 

-,:. Cor'\allis, Oregon. 8 pp. 

Brochures 
" ",. . - CRSP hroclures are designed to inform a general 

~~ . ~ auidience ahout the actiliies of thle CRSlP. Twoi brochuires 
were pUblished this year, one descrihing the overall 
CRSP program and one describing the Egypt Project. 

Director), 
The ClSP directorN contains an organiational chart and the addresses of current CRSP members from 
[SAIl), IIIFAI)C, tSAID Missions, the CLSP Council, the tEternal Ivduation Committee, the Teclnical 
Committee, the Management Entity, the Board of Directors, and tileCollaborative Research Projects. The 
chart isupdated alinua.ly or seni-alntia.1lN, L'sneeded. 

CRSP Directory. May 1993. Pond l)ynacs/Aquacultnre C1I1, Program Management Office. Office of 
International Research and )evelopment, Oregon State University, Corvallis, Oregon. 

Neusletters 
ulquanew's. The ,ewusletter fihe I'ond I)ynamicsquaculture Collaboruti'eResearch Suppo.tI 
lrogram,resnmed quarterly publication during this reporting period.Aquaneuwssenes to informn CRSI 
participants and others of program acti,,ities that are not of a technical nature. Itcontadns information on 
project activities, meetings, travel of CRSI' participants, and site visits. The following issues were published 
during this reporting period: 

A(Iuane\,,s, Summner 1993,Volme 8, Number 1.McNanara, NI., ed. ISSN 1062--io96. PI)/A CISP Program 
Management Office, Office of International Research &Development, Snell Ilail Am0, Oregon State 
University, Corvallis, Oregon. 
Aquanews, Fall 1993, Vohme 8, Number 2.McNamara, M., ed. ISSN 1062-q996. PI)/A CRSP Program 
Mumageient Office, Office of International Research &l)evelopment, Snell Ilall -400,Oregon State 
University, Corvallis, Oregon. 

The l)ata Analysis and Syntliesis Trean publishes a quarterly newsletter with the goal of in proving 
communication het,,een the DAST and the Principal Investigators in the field. I)uring this reporting 
period, I)AST Newsletter Nos. II through I i were produced and distributed. 

http:Suppo.tI
http:alinua.ly


Technical Reports 
cPPPResearch Reports 
Knud-Ilansen, C F. 1993. AnalvIing standard curvs in the chemistry of waters used for aquaculture. CRSP 
Research Reports 93-5 1,Po1( I)xndnic5/AqtLaCuhttre CRSP, Office of International Research & 
Development, Oregon State tniersn., Cor'allis, Oregon, USA. 1Originally published inXAGI, Tbe IClIlRIl 
Quarterl', Jantar%1992 1 

Iin, CA., K.Jaaien. and V.,I|tlhUwan . 1993. Inlegt .ulonof itenswe and scmi-nten si e aquactahtre: 
concept and ev.lnple. CRSIIResearch Reports 91-5+1, 'ond l)Cnamics/Aqtact houre CRSP, Office of 
International Research & )evelopment, Oregon State Un iersitN, Cornallis., Oregon, I'SA. 

Lift, K.M., and WY.B. Chang. 1993 lioenergetlc Inolelling of elfects of fertiliation, ,stockingdensity, and 
spa\+ning on gro,,tliof the Nile tilapia., O ')rcbronisnilolicus (L.). CRSP Research Reports 93-18, Pond 
DynamicVAqtactIttore CI+,;, Office of anternationtal Resetrch & Demelopment, Oregon State University, 
Con'allis, Oregon. I SA. [Originall pblished anAquaculltre and Ish'beries.ilIanalement, 23: 291-301, 
1992.1 

Suresh, A.V, and C.K. Lin. 1991,. Tilapia culture insaline Naters: aIreview. CRSP Research Reports 93-50, 
Pond l)ynanaics/AqnacHtre CRSIP, Office of International Research & l)e elopment, Oregon State 
University, Cor.alls, Oregon, I S%IOrgial pubhshed inAquacule., 106 (1992) 201-226.1 

Snper, J.lP.. and .1.. lbeling 1993. Plhotomithesis and communitN respiraton at three depths durinlg a 
period of stable plhitoplanktoa stock inaetatrophic brackish v.ater cultu re pond. CRS1 Research Reports 
93-55, Pond l)ynaac~JAcuactlttare CRSP, Office of International Research & l)t~ eopmetit, Oregon State 
University, Conallis, Oregon, t'SA. [Originally published i .larine Ecology Progress Series9-1:229-238, 
1993.1 

Sewper, J.P., and J.Z Ro-,'nfeld 1993 Diel (wdes of Planktonic Respiration tRates in Briely itncthated water 
samples from afertile t ,'then pond. CRSPI Research Reports 93-52, Pond Dyiamics/Aqactire CRN, 
Office of International Re, "arch & i)e, elolment, Oregon State t jiersity, Corvallis. Oregon, USA 
IOriginally pablished inLimnolog' and Oceanographl, 37(0), 1992, 1193-120! ! 

Teichert-Coddington, I).R , B W. Green, and R 1) PIhelps 1993. Influence (If site anl se.Lson (nIwater 
(lmdity and tilapia prodtuctaoan aIPataaaa aaad Pond l)ynamic,'Iloadtr:s. CRSP Recarch Reports 93-19, 
Aquaculture CRSP, Office of Internationaal Research & )x'elopnent, Oregon State I liversity, Covallis, 
Oregon, USA. IOriginally published inAquactIture, 1O5 (1992) 297-31+1. 



VI. Financial 'Summary
 

This section sunimanri/es thie xpenditures of USAIl), non-federal, and host country funds for (.1S1 
research activities ani program management. This unaudited summary isintended to provide an overview 
of CRSP program budgets and imatching sUlpport. 

The expenditure of 'SAIl) fund,, hy Collahorative Research Projecls, Special Topics Research, and 
Program Management is presentedili Tahle 3 for the period I September 1992 through 31 Atigust 1993. 
This is the third \ear of lhe third CRSP grant, \duch runs through 31 August 1995, and \%hich prosides 
core funding of S920,000 per \ear Program enhancement funds of 20 percent \\eie allocated for 
1992-93. Because the budget period for the enhancemrrent funding is not congruent with the core funding 
budget 'ear, these enhancement fund, appeared ii List \ear's financial siniiian as \\ell as in this ear's 
sulallilrY. 

Program Managenient Office expenditures include three mari categories: ()perationiris and 
Adinistration, Comllimicationls, aid )ata Base MNanagenIerit lhis CRSP isLitiq lr iliIocindling tire 
research-oriented functions of technical coll llrll icaliols and l)ala Base Maniageient ill tile Prograri 
Management Office I)uring this reportiig ptriod, the Data ia.,- Management wsas transferred to the 

'niversitv of Ilma l'\penditrres for thris function for 1992 )3are dikided hem\seen the Management 
Office aid tie I S.Research Coiil)oini: il siIS, eitse ears,,tlie. e\pelllillres will he ,ssuinied 
completely by tireL.S. Resarich (omponent of the bridget The I S Research Component also includes 
expeiditures to support the l)ata Arrals sis and Ssn1thesis 'lseun activities ittire I imersty of Califorria at 
Davis arid at Oregon State I niiersitv 

Cost-sharing contribulions from the I ,-,irnstltrutions and conibutions from host countries are 
presented inTable 3.The aerage percentage of funding hore lby'.S. universities is 2-i percent, sshich 
fulfills the ['SAID requirement. \lthough host couitmr cost-sharing is [iot required, these contributions 
reflect acontinilng commiiiitrment tioparticipation ill the CRSP by our collaborators. These dala were 
provided by tile Principal Inestigalors of the projects. 

The expenditure of I SAI) filds oil tile EgIt Prolect is summari/ed ii Table i. for tie period 
I October 1992 through 31 August 1993. This is the first year of this grant, \shich runs through 
30 September 1995. Conlrihutions of U.S. institutions, though not required under the ternis of this grat, 
are adso included inTahle 4. 



Table 3.
 
Expenditure of funds
 

USAID Funds U.S. Cost Sharing Total, all U.S. funds Host Country Contribution 

1992-93 Cumulate 1992-93 Cumulatne 1992-93 Cumulative 1992-93 Cumulatne 

Research Program 
Honduras 

Auburn S17-1,257 $W76,636 $-13,56-1 S119,159 S217,821 $595,795 $52,000 S1-2.000 

Rwanda 
Auburn $93,661 S277,766 $23,-115 S69.,i-2 $117,()76 $347,208 $25,977 $87,521 

OSU $101,129 S241,725 $25,282 S60--31 S126,-l S302,156 
UAPB $5,000 $ i.0I( $1,250 $3.750 $6.250 S18,750 

OS/WID $5,9-2 S1,-486 $7,128 

Thailand 
MSU S16-,503 $252,632 $41,876 S63,158 $2(19.3-9 $315,790 $26,000 $112,000 
UH* $97,936 S20-i,668 $21,-48- S51.167 S12-i20 $255,835 
U[M $196,683 S+47,298 S-19,171 S 11,825 $2-6,854 $559,123 

Global Social Science Project 
Auburn# $3,333 $3,333 $833 $833 S-. 167 $4,167 

Subtotal 
 $839,503 $1,925,001 $209.876 S-181,250 S1,0-19,378 S2,406,251 $I')3,977 $3-4 1,521 

U.S. Research Program 
DAST/UCD $50.171 S150,833 S12.5-13 S37,70S S62.71-i $188,542 
DAST/OSU $25,613 S105,634 $6,-105 $26 t09 $32,023 $132,03 
Sofls/OSt $16,064 S-,016 $20,080 

Sibtotal S-5,790 S272,532 $18,9-17 S68,133 S94.737 S340,664 

Maiagement EnutN S1- .107 $588,862 S174,107 S5F8,862 
(inL'udes sonie research funds) 
Externid Ealuauon funds 567,u00 S95,000 567.00 $95.000 

TOTAL S1,156,799 S2,881,39-u $228,823 $5-9,383 $1,385,622 $3,-30.777 $103.977 $3-41.521 

"bdmcPh /h A,~ .t/ ,:l'/(ilI,! l I IJ,,,-l, l ,i idIlL. iIhLt)'I 

,
=/L , lt I; t I tI , 1a tn,r; ,l', h ') ¢l/, :,4/' (. i, I) lit' ','Lwrt I.t t/ed ./' Ih.tr/l ' k ,t'lor ontemon/h are n anza l 

C 



Table 4.
 
Egypt Prolect expenditure from 10/1/92 through 8/31/93
 

USAID funds U.S. Contribution* Total, all U.S. funds 

1992-93 Cumulative 1992-93 Cumulative 1992-93 Cumulattive 

Research conducted inEgypt 

Auburn University $218,252 $218,252 $54,563 $54,563 $272,815 $272,815 

University of Oklahoma S31,533 $35,533 $8,883 $8,883 $44,,16 $44,416 

Subtotal $253,785 $253,785 $63,446 $63,446 $317,231 $317,231 

Research conducted inU.S. 

University of Hawaii $1,438 $1,438 $360 $360 $1,798 $1,798 

Oregon State University $23,976 $23,976 $5,994 $5,994 $29,970 $29,970 

Subtotal $25,414 $25,414 $6,354 $6,354 $31,768 $31,768 

Support for Egyptian Institution Building $9,780 $9,780 $3,162 $3,162 $12,912 $12,942 

Management Entity $68,252 $68,252 S12,736 $12,736 $80,988 $80,988 

TOTAL $357,231 $357,231 $85,698 $85,698 $+42,929 $q42,929 

"1 t uto t r bchtl butre er dedlo indicae IUStipporl J tbeprpetk 



Vii. Staff Summary
 

The Pond Dynmanics/Aquaculture CRSP represent:; the joint efforts of more than 45 professiona and 
support personnel from U.S. universities. It also represents the collaborative efforts of over 75 scientists, 
technicians, and graduate students front project sites in five host countries. The expertise of host country 
and U.S. personnel ishroad-based and encompasses the major field'+of speciadization includel in this 
CRSP: Liimnology and Water Qutality;Fisheries and Aquacultre; Soil Science, ,',;Iogy; Data Management, 
Analysis, anti Modeling; Sociologx, liotechnolog ; Agrictiltur:d lconomics; and Research Administration. 

The major United Stales-Lhased research activity, Data Analxsis amid Slythesis, imnolve:, eight reS Archers 
from the I mversit%of California at Davis and Oregon State 1'mniersit. Scientit:, flmi Aul)urn University,
the Iimersitv of Arkansas at Pine Bluff, Oregon State ['mversity, and the University of IHawaii also 
)articipate in additional U.S.-based research activities. 

The CRSI regularly collahorates with other groups 
and institutions inthe dcoelopiment of host country 
projects. For e\aiple, in northeast Thailand, thc CR, 
,supports the outreach efforts of the Asiaun Institute of 
Technoilogy by providing the research component for an 
adlaptihe management sxstemn.InEglt, researchers from 
irstitutions such ais the Institute of National Plannirig or 
Al Aliar University are interested in the implications of 
CRSIP research for ilaning the future direction of 
Egy-ptiai aquaculture development. InRwanda, the (RSP 
researcher regularly meets with the Minisry of 
Agrictultulre's Alculture Strateg' Commission to adise 
on establishing research priorities and inproposing 

luitable research-e\tension linkages. Researchers also 
iect with the I SAIl)/Kigali Mission and personnel from 

the Natural Resources Management Project to advise on 
ntatural resource issues. Numerous private voluntary 
organi/ations take advantage of the training offered hy 
the CRSP. Peace Corps volunteers in Rwanda and 
Ilonduras consult regularly with CRSP! researchers on 
project design and implementation. Private sector 
farmers in I hondur.is take advantage of CRSP e\pertise by/ . 'ittending seminars condutcted byvresidlent and visiting 
researchers. While these trainees are not formally part of 

, /y.,+," the C,SP staff, they enhance the outreach ability of the 
CRSP 1y transmitting ClSP technologies and information. 

http:hondur.is


FIELD(S) OF SPErIALIZATION 

A 

BOARD OF DIRECTORS 

R~ober't lFridley Chalrman 

Philip iHelfrich Member 

R.Onead Smitherman Member 

EXTERNAL EVALUATION PANEL 

flonie, ',tick Membher 

Richard Neald Chatirman 

Aoger Pullin Member 

AT-LARGE TECHNICAL COMMITTEE 

lDonald (;arling 

G;eorge Tchobanoglous 

MANAGEMENT ENTl1Y 

Ilillary Egnat 

Matrion Mc~amarat 

Ililan'Berkmnan 

(to 5/93) 
Nancy Astin 

(to 6/93) 
Na;omi WVeidner 

(from 0/93 ) 
Brigitte G;oet/e 

(from 3/93) 

Member 

Member 

Director 

issistant Director 

Data Base Manager 

Offce tkssistant 

Admin. ,Assistant 

Deputy Director & 
Eg]y)t Coordinator 

X X X Davis, Californiat 

X X Kaneohe fltawatii 

X X Atiburn, Alalbanit 

X X Salem, Illinois 

X X liJolla, California 

X X Manila, Philippines 

X EasL',tlarising, Michigan 

X Davfis, Californiat 

X X Corvallis, Oregon 

X Corvallis, Oregon 

X x Corvallis, Oregon 

X Corvallis, Oregon 

X Corvallis, Oregon 

X X Corvallis, Oregon 

() rd excludes host country site isits and tra vel for attending meetings.l )Denotes primry work locauomi 
(2) Personmel imolved in multiple projects. 



FIELD(S) OF SPECIALIZATION
 

DATA ANALYSIS AND SYNTHESIS TEAM 

DATA ANALYSIS AND SYNTHESIS TEAM - OREGON STATE UNIVER'OITY 

James Lanan Co-Principal Investigator X X X Newport, Oregon 

John Bolte Co-Principal Imestigator x x x Corva.lis, Oregon 

Shree Nath Graduate Student X X Corvallis, Oregon 

DATA AN4LYSIS AND SYNTHESIS TEAM - UNIVERSITY OF CALIFORNIA AT DAVIS 

Raul Piedrahita Principal investigator X X X Davis, California 

Steven Culberson Research Assistant X X X Davis, California 

Philip Giovannini Research Assistant X X X Davis, California 

Zhimin Lu Research Assistant X Davis, California 

Cristiano dos Santos Neto Visiting Scholar X X X Davis, California 

George Max Fiscal Officer X Davis, California 

EGYPT 

EGYPT - AUBURN UNIVERSITY 

Claude Boyd (2) U.S Co-Principal Investigator N Auburn, Alabama 

Btlan l)uncan (2) U.S. Co-Principal Investigator X Auburn, Alabama 

Bartholomew Green U.S. Co-Principad Investigator X X X X Abbassa, Egypt 

P.Parks Fiscal Officer X Auburn, Alabama 

(1)Denotes primar, work location and exchdes host country site %isitsand travel for attending meetings. 
(2) Personnel invohed inmultiple projects. 



FIELD(S) i;F SPECIALIZATION 

EGYPT - CENTRAL LABORATORY FOR AQUACULTURE RESEARCH
 

AliE.Abdelghany II.C.Principal Investigator X X Abbassa, Egpt 
(from 8/93) 

Abdel Rahman El (;:maI ItI.C. Principal Investigator X X X Ahbassa, Ebpt 
(to 8/93) 

(;amal EANagar Researcher X Abbassa, lI)t 

Fatna El Nemakv Researcher X Abbassa, Egypt 

Zeinmih Attia Elnagdv Researcher X Abbassa, Egypt 

Abdel Moe/ Faried Researcher X Abassa, Egypt 

Fatina Ilafez Researcher X Abbssa, Egypt 

Ifussein Ilehicha Researcher X Abb ssa, Egypt 

Abdel Rahman Mostafa Researcher X Abbassa, ligpt 

Ahmed Said Researcher X Abbassa, Egypt 

Hussein E Gliobaslhy Research Associate X X Abbassa, ligyt 

Ahmed Khater Research Associate X Abbassa, Eipt 

Gamal \Abdel Nasser Research Associate X Abbassa, Egypt 

Ibralhim Shaker Research Associate X Ab)Lssa, Igy)t 

Safwat Abdel Ghany Research Assistant X Abhassa, Egypt 

Nabil Ibrahim Research Assistant X Abbassa, Egypt 

Dla Abdel Raliem Research Assistant X Abbassa, Egypt 

Namat Abdel Fatali Chemist X Abhassa, Egppt 

Samir Said Chemist X Abbassa, IEg'yp1t 

Mona Ilamed Biologist X Ahhassa, Egypt 

Nlostafa Abdel Niohsen Biologist X Abbatssa, Egypt 

Samir ZLdijElabeden Technical Engineer X X Ahbassa, Egypt 

(1) Denotes primary %ork location anti excludes host counlty site visits and travel for allending meetings 
(2)Personnel involved inmultipl' projects. 



FIELD(S) OF SPECIALIZATION
 

44 

Walfled Elwan 

Thaiat Ismail 

Technical Engineer 

Technical Engineer 

X 

X 

X 

X 

Abbassa, Egypt 

Abbassa, Egypt 

Ashraf Solurnan 

Seham Ahmed 

Mahmoud Abou El Nour 

Technical Engineer 

Laboratory Assistant 

Accountant 

X 

X 

X 

X Abbassa, Egypt 

Abbassa, Egypt 

Abbassa, Egypt 

EGYPT - OREGON STATE UNIVERSITY 

Carl Schreck 

Martin Fitzpatrick 

William Gale 

Robert lalvorsen (2) 

U.S. Co-Principal Investigator 

U.S. Co-Principal Investigator 

U.S. Research Assistant 

Fiscal Officer 

X 

X 

X 

X 

X 

X 

Corvallis, Oregon 

Corvallis, Oregon 

Corvallis, Oregon 

Corvallis, Oregon 

EGYPT - UNIVERSITY OF HAWAII 

Gordon Grau 

Kevin Hopkins (2) 

flal Richmond 

Steve Shimoda 

Bo Alexander 

A.Chang 

U.S. Principal Investigator 

U.S. Principal Investigator 

U.S. Research Assistant 

U.S. Research Assistant 

U.S. Research Assistant 

Fiscal Officer 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Kaneohe, Ilawaii 

lilo, Hawaii 

Kaneohe, Ilawaii 

Kaneohe, llawaii 

Kaneohe, Ilawaii 

Kaneohe, Ilawaii 

EGYPT - UNIVERSITY OF MICHIGAN 

James Diana (2) 

P.Stemple 

U.S. Principal Investigator 

Fiscal Officer 

X 

X 

X Ann Arbor, Michigan 

Ann Arbor, Michigan 

(1) Denotes primary work location and exclude. host country site visits and travel for attending meetings. 
(2) Personnel Involved inmultiple project. 



FIELD(S) OF SPECIALIZATION 

,,,r.r 

N, , .0,,-., 

EGYPT - UNIVERSITY OF MICHIGAN/ASIAN INSTITUTE OF TECHNOLOGY 

C.Kei in (2) Principal Investigator X X Bangkok, Thailand 

EGYPT - UNIVERSITY OF OKLAHOMA 

William Shelton U.S. Principd Investigator X Norman, Oklahoma 

\ enkatesh Wanningham Research Assistant X Norman, Oklahoma 
(from 6/93) 

B.Quin Fiscal Officer x Norman, Oklahoma 

HONDURAS 

HONDURAS - AUBURN UNIVERSITY 

Bryan )uncan (2) U.S. Principal Investigator X X Auburn, Alabama 

Claude Bo~d (2) U.S. Researcher X X X Aul)urn, Alabama 

l):t\id Teichert-Coddington U.S. Research Associate X X X Comayagua and 
Choluteca, Iiondurms 

Bartholomew Green U.S. Research Associate X X X Auburn, Alabama 
(through 10/92) 

Karen Ve~crica (2) U.S. Research Associate X X Auburn, Alabama 
(from 10/2) 

I)onald Large (2) Fiscal Officer X Auburn, Alabama 

HONDURAS - HOST COUNTRY PERSONNEL 

Ricardo Gomue/ II.C. Principal Imestigator X X Comayagua, Ilonduras 

l.uis l.opez I .C.Research Associate X Comayagua, Ihondur:Ls 

Sagrario Cali\ Secretary X Comayagua, Ilodurms, 

Nelson Claros Chemist X Choluteca, Ilondur:Ls 

Jaime l.opez I.ab Technician Comayagua, Ilondurs 

(I) Denotes prinmarn, ork location and ecludes host cotntry site %isitsard travel for attending meetings. 
(2)Personnel involved inmultiple projecs. 
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Delia Martinez Asst. Chemist Conayagua, Ilondurms 

Ilerhurt Ramos Biologist Comayagua, IHonduras 

Miguel Zelaya Lab Technician X Choluteca, llondurLs 

RWANDA
 

RWANDA - OREGON STATE UNIVERSITY 

\\a"l Sei U.S. Co-Principal Investigator X X Corvallis, Oregon 

Richar, Tubb U.S. Co-Principal Investigator X X X Corvallis, Oregon 

Felicien Rwangano (;radtate Student X Corvallis, Oregon 

Reu:tthi Balakrishnan U.S. Principal Imestigator X Corvallis, Oregon
 
(to 1/93)
 

Robert Ilahorsen Fiscal Officer X Corvallis, Oregon
 

RWANDA - AUBURN UNIVERSITY 

Tom Popma U.S. Principal Investigator X X Auburn, Alabama 

Jo~ce R.Newman U.S. Research Associate X Butare, Ivwanda 
(from 1/93) 

Karen Ve~erica (2) U.S. Research Associate X X Auburn, Alabama 

Claude Boyd (2) U.S. Researcher X Auburn, Alabama 

)onald large (2) Fiscal Officer X Auburn, Alabama 

RWANDA - UNIVERSITY OF ARKANSAS AT PINE BLUFF 

Carole Engle U.S. Principal Investigator X X Pine Bluff, ArkansasLs 

Peter Pershbacher U.S. Researcher XX Pine Bluff, Arkansas 
(from 4/93) 

larold Phillips U.S. Research Assistant X Pine Bluff, Arkansa-s 

(I) Denotes primary ,ork location aind etliitles host country site ,iils and trael for attending meetings. 
(2) Personnel involked inmultiple projects 
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RWANDA - HOST COUNTRY PERSONNEL 

J Bucxanayandi II.C. Princip:d Investigator X X Butare, Rwanda 

Anacet Gatera Research Assoc. X Butare, Rwanda 
&Asst. Station INgr. 

Maurice Ntahothari Rector of UNR X Btttare, Rwanda 

J. Nshinyumuremi Vice Rector X Butare, Rwanda 

A.Muhaweniman t Dean, Faculty X Butare, Rwanda 

Vincent Ka~rijuka Professor X Butare, Rwanda 

Venantie Muk sikubwabo Station Manager X X Butare, Rwanda 

Lieven Verheust UNR Researcher X X Butare, Rwanda 

Dirk Lambem Production Manager X Butare, Rwanda 

Ngoy Kaongo Lab Technician X Butare, Rwanda 

t,. 0da!,niana Asst. Lab Technician X Butare, Rwanda 

Janvier Muraire Asst. Lab Technician X Butare, Rwanda 

L.Umugirane/a Sec./Computer Operator X Butare, Rwanda 

F.Sindikubwabo Lab Assistant X Butare, Rwanda 

Evariste Ndabazi Lab Assistant X Butare, Rwanda 

Inimaculee Nyabenda Station Agronome X Butare, Rwanda 

J. B. Munyandege Extension Agent/Ngonta X Ngoma, Rwanda 

S.Nyirakamana Extension Agent/Shyanda X Shyanda, Rwanda 

T. Ruhumuliza Station Foreman X Butare, Rwanda 

Eugenic Uwiieyimana Storekeeper/Cashier X Butare, Rwanda 

P. Nsabimana Seine Crew Leader X Butare, Rwanda 

E.Kajyibwanii Ilatchery Technician X Butare, Rwanda 

A.Dushimahategetsi Pond Manager X Butare, R.' tnda 

J. Uwunureniyi Pond Manager X Buta e,Rwanda 

(1) Denotes primary work location and ewchdes host country site visits and travel for attending meetings. 
(2)Personnel involed inmultiple projects 
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THAILAND 

THAILAND - UNIVERSITY OF MICHIGAN 

James Diana (2) 

C.K\ei Lin (2) 

Barbara Diana 

Tracy Willoughby 

U.S. Co-Principal Investigator 

U.S. Co-Principal Investigator 

Research Assistant 

Fiscal Officer 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ann Arbor, Michigan 

Bangkok. Thailand 

Ann Arbor, Michigan 

Ann Arbor, Michigan 

THAILAND - MICHIGAN STATE UNIVERSITY 

Ted Batterson 

Chris Knud-tlansen 

Colleen J. Sober 

U.S. Principal Investigator 

U.S. Research Associate 

Fiscal Officer 

X 

X 

X 

X X 

X 

X 

East Lansing, Michigan 

Bangkok, Thailand 

East Lansing, Michigan 

THAILAND - HOST COUNTRY PERSONNEL 

Chaninthorn Sritongsuk 

Peter Edwards 

Watana Ieelapatera 

Vichai 

Kin 

Chintana Boontharncbinda 

Archin Chaninankuniwet 

Kiengkai 

Wongbathom Konmonrat 

Vorathep Muthwun 

Ye Qifeng 

II.C. Co-Principal Investigator 

II.C. Co-Princilmd Investigator 

Research Associate 

Research Associate 

Research Associate 

Research Assistant 

Research Assistant 

Research Assistant 

Research Assistaint 

Research Assistanl 

Research Assistant 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Bangkok, Thailand 

AlT, Thailand 

Bangkok, Thailand 

Bangkok, Thailand 

3angkok, Thailand 

Bangkok, Thailand 

AIT, Thailand 

AIT, Thailand 

Bangkok, Thailand 

AIT, Thailand 

All', Thailand 

(I) Denotes primary %%orklocation and excludes host country site viswLs and travel for attending mneetings. 
(2)Personnel involved inmulliple projeCts. 
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THAILAND - HOST COUNTRY PERSONNEL (Continued) 

Kricnigkr,,d Saltapornivanit Research Ass.ista~nt All', Thaliland 

Stiliil slu'estia Rlesearch Assistant AIT, Thalilanld 

rfiall( . Iles earch ,.sistlanit l Bangkok, Thaliland 

Solnicha~i Vatip()ka RleseaIrch A.ssistantli Apltthatya, Thatilanid 

So)nichai \Vni bullllkit Research As.sistantl X X Aill', Thalilaund 

Piasu \\i\ antraln(,ain Reseairch Ass istantl AIT, "hidu( 

mainol l'omiindal Roeearch As sistantlil AIT, Th:lahud 

THAILAND/PHILIPPINES - UNIVERSITY OF HAWAII 

IKe\in Hlopkins (2) U.S. Co-IPrhnldm Inv'estigaitor X X X Ifilo, IHawaii 

Jamnes S/\lper U.S. (Co-Principal ime.sigallOr X X X Knueohie, Hawa\'iii 
anld AIT, Thcld 

PHILIPPINES - HOSTCOUNTRY PERSONNEL 

EIdnardo Loie/ I1.(aP'rinacipal Investigator X Ml11T, evi ETjai, 

Philippihnes 

SOCIOECONOMIC DIMENSIONS - AUBURN UNIVERSITY 
Joseph ,lin:i Co-rincpal Inestigator X Auburn, lhala 

Leoncard IoV hia Co-Prnit:l m tigXtor X Auburn, Alilan 

Terry I angoul kit Research Vssiciate X Althu, halabn 

Gerun ere/o Gradurce Sistdent x Aulurn, Ailan i 

(1) D~eniotes pnlna!ry work Iocallionnd cluhde hiostI country' she flitai lid lrai~el foratllendhig lietling4s.
(2) Personnel iolell in U.iS.leCsrojetim 
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lft'tt 	 g rtgm(ttra, \ ]199 l of slit kitig rt' and (tliupit ollrtdlit of fishnI nmers1t6 tllH\%a,tl,ti poond, Natinaul lam.tRandal 

Itlileitt',C. 1986(tSilL]'dteI tIe(IVLifuuIrt irgIuin(tt' (Itttt, (t Ditl,") stir I 
1,a t l mi e/ illtld"111CIRC e (~ttllltcrommie,,tllt
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ANaulil(i 1ll 

Isi-iu/,, \ I989i)ContriblitoiiiAltdilu etirrtt' :itmnltledt.tirt hkil/pitat t,l II 
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Nilisel\t_,, A It)|,lle tlllots ' nit/n(tlt's ttde t' reprotlut titn /a/n(hpa t(t 
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Ted'lhnical Ileporilolone The l1st fixe a stracts are identified iLs. 
"Progress Sniniar\." Ilhese alistracts represent research in 
progress, and the papers Nwill appear in their entirely in the Twelfth
 
Annual Technical epoi t ,Cl 


Validation of PD/A CRSP Pond 
Management Strategies 
lIVork Plan 7, Stud' 1A 

tIIuthcltiiinc" \\' ic'cll 

S)c' p.lin nt t flI i iI leSand Allied AqLuicoullwireS 
AuLiilIl .ilIs c'i 1'' 
Abihur-n, Alaibiil 

Z'ueinl) A. l'hlnigl'v 
CC.il l.il )I:itn\ li o0AluiiICiltLII c ReSC':zCli 
Agi ii lt i iI Rcsc1mi ICI (:cilter 
\ hn ist r f ,\,i iiultutC iild Lizid Rclaumation 
A\bfxissi , sitii kia .lI.gvptm 

Abstract 
Productiomn ponlid trials were initiated iii .uly 1993 to test 

performance of PI)/A CRSI-des elhiped pond mnilgement strategies 
uinder Ihe clinnatic and edaph.ic conditions of l9gxt as well 'Lsti 
comipare tilapia ields froii these sxstelms to .%ields from polids 
Imaiaged according to traditional ouriciodihietl Igxptian poind 
management .stelis. Fis etreatlmenti wi're tested. "Traditioial" 
Egyxlial ,x em:l"lih'lnced" lEgpt laiilsxstelit, I'eed oil 
Fertili/ation then feed: and Cheliical fet'li/atomi I'iliids wer' 
stocke(l %itl nonosi\ or IO\ted-se\ ()reocunnis 'itolhiusat 
2(0,00f/lha. .\fter 90(1dats of groli/thI nieal fish weighis ere 89.i g 
for chemical ferilatlion trealnetl 1() 5g for illliii cdl Eg:ptianl 
ssteni treatment, 9- I gfor fertilih/atiom-hie'n-feed treatnment, 08 2g 
for feed onl treatilmeit. and -? gfor iiaditioial Egptlaiu slsteiln 
treatnlit The rusearch plll Calls for this e\perilnlielit to continue 
for an amlditional 6ff das I)ala Colmiti to lii,colletied and will lie 
ainil.7eC(l Oi com)inileiOn OifIhe e\l)erilelt 

Soil Respiration: Effects of Chicken 
Litter and Urea 

D H l Ot dingt(i 

)ul n l 1 llr' s i(l 

s nltiic'\,lii( mi I iNei Ic rch Cccr 

Milil'Utr\ 0tIol\siiUi ll R otii cc', 

mi. . I lnilai 

Respi rati)n, iotall alkalnit%(IA), total hardness (TI), and pll \%ere 
lIlOllilOredl for !0 dail.s i -gallon bucket licrocosml that had 
been filled willh water and Ireated mill soil, clicken Iitter, and irea 

(S(II); soil tilt[ chicken litter (SCI.), soil (N): Or Clhkken litter 
(CIh). The ohjeclti\ %'.ISiler te eff'cts of Cli icktil litter andto (le 
urea ferltliation ol respirationl. total alkalmiit (TA), total hardn,'.s 
(0Il),and pl ill ordel to erif1 pond l(illai 

llspiratioi lit sol-treated buckets wals wr lo" relaile to Ihose 
receihing allochitlhhiin orgaiiic matter (rbon d(o\ide Ihil \as 
evoeled in SCI.1 and SL hllckel thiriIg irti li'i1n Coiniined 1ilh 
soil carbonates io iiT\tand Ill higher thanii ill those ickets [ilt 
treated witlh soil ((:I.) Total alkaliilit and JAI \et'ie both 
Collshtenll+ higher ill the S(II thianithe S, ireailnienlt. because 
hydrol)sis of urea forlmls :amoniall, \\ hich isalkaline Il \ater 

This e\perilieit Illstrated \1 nllIAanid rIll in 1I ,arauO ponds 
has e ti a. ilicreased dili hng proclt'iiiCt' cl ies in gantI'allk hil 

not ill iinorgallicall lertililed ponds. It also partl%illustraltes It, 
poind Ill Ihas increased with ise of urea as i suppleimental iilrti len 
fertih/er. 

http:edaph.ic


ii, .irckIntensive Fertilization of Tilapia Ponds in Hans GuttiIn, CL 1,11 1i11Iter 

the Philippines Aricultu,, ll. (Aid EngineeringV 

Iangkol, l'hailand
Wt'ork Plan 6, lk.perhnent 10 

1) 1h 	 Abstract
(.01e 'i (A gIK ltut.,r Groxout field trials of Nile lilat :a (Oreochromvs niloticus) were 
I II\ l. ,]I\ A) I , ll Iihii conducted at sexvial small-scale fisl farns inCentral and NorthestL 
I iiixeIsi l t Thailand. The field Itrials assessed the efficacy of seweral Poind 

Stpl)otIPrograni 

(Il)/A (',RSl) gileliies for pond te'utili/ation anid fish stoclking. In 

addition, fili ponds inNirthiast ThaiInd( \\\ i'e Lvssessed for 

l).iiainics/Aqntacilltore Collaoriatix R ,esearch 

I I'Si Mt t (i\ .11 Centel-1.1tilt 
n"uitrint hliitatiol for algal pioiilttioi using an algal hioassamIi h .il \(liu/A , 	 liII CIItVi State I 'ixc sit' R Fl 

results of field ti ials deionstratd the imnlportance of algal-based 
clt( (Pcllliilti()il t~ 'i\CO)ClIIiivcili11SW'ii~~n+ 	 liistltitt, oif'Teclinolhogs/ it' IICi~ [e~ it"C.iT 	 tehnique de,\ehoped aittilt A\siani l'ht 

rifoi' ile tlaplia piroductiot l lds (ollsistentIta rTtged
Hines I) V\palhpers 

a i il'I l iui ()I NIa ne 13 arotind 8,1101 kg/liu xeaat.al [ nh ion 11 ) t iol lOut Ilahti atlhl illcit 
I i )I 1 MlilIl( (TII i) f6/kg harse,sted fisl Since larni-galte lI ices forlilapia ire

I inixci it d I ,ix+.cit Nai tiroulld "'Illt li-20/kg, lsing onl\ triple tlliperplhocihate ('ISl) and 
IKcniiehc, I lass\ .iii 

tLirca to fertili/e )oiinls and tiiulate algal Ir)odiliiioi proweld 

ecolli'nical and illaintain(ed talnsisiCn high dissolse(l i\\'gen
Abstract
'1 i',e expericntlls to test ClSP ftelili/tr guidlin s \cre conducted 	 conceiitrat(ins (>2 5 ng/l.) at da\t. ii inIhighi.lli ltte 

ponds Algal pii d tbe tcand simple ls forto mid 1993. SN fiwd 
tssisting farnis, Ili applig mliii emitt eiit-ficilit ferltlli/,atiin 

Il the Philippines front late 1991 fixieadmi 

Col)nhilnatinins of inlorganic and itgaiic fetiliers and Ixitiabilt 
stihilmnhsied o iIONI)(;IAS (a coinpteriid exlet- strategicsAgitro\ ot field trial tising algal hioassax s the oil' 

I rt, iht,\tdil 
sstein for pond fri liation (ILS'eol d h\ the CR1X eie test d lCss than TI Ili t, 
fertili lion 	 d h+ th (I \it, ln(licator of fertili/atii re(lirteinents inltprox d cost elficincx to 

i/kg h:tlr etd Illapila. 
Sex-rexrsed FAC-strain 6reochrondnillicu.s%\ereitsedf ecept 
during mhtethird t'plmtinit \ hen 0. niloli,\ Ilnodticed b )), 
inaleas as one of the Ireatmnints Nitrogen equ irements for Maximum\\ere iclnud 

\\Crag ilds of sex-rex e\sed 0 dolicus iaigd fin 3,) to Fish Production in Rwandan Ponds 
,i IX klm/h;ii' for both the inorganic rtithi/er aild colnblinationi 
illtorgalic fertli/ir/mnannirc treatmients wi nitrogen inpuls of Work Plan 6, E,'erinlent2 
i-i kg NAiLd and N P1 ratio if I i Production cif small fish (hel\\ 
market su/) becatitse of incoinlIete sx-i veral increased total .1()N ( c R Ne\ imin 

\ield Ii l lmost fi00 0 pr dtiicd h\ males K ti SisaxCkg/\a dolicu't.P ' St iti in P itC(, R\x 
\itlded 512 i kg/haA r ol niarket s/ fish t'nix ei,,itONalti mi0ctldouRwanda 

Apreliiattinatiate of profitahilt ilicats that fvrtlmation I tltai o. Rx\ ,ndi 
can he il'er plofilahlc than feedig \\ilh cnsidteral\ les, ii sk .andAtl ii ii t 'll\ CiSIt' 
hecause of ieduced operating capital requilitntils Alhol [I. AlabIiin:i 

Field Testiig Least Intensive Aquaculture 	 A le,,,<t (;i,,teia 
S1iti(101 Plit i ColtIe Rxiava"Techniques on Small-Scale Farms in I it\ .Na,,<e< (I,,Rwanda 

Thailand 	 Ittm. ,. ,xs ,dla 
Work Plan 6, Stud' 9 	 \';i n1lR Seii.1 

I )CI),iietlCnt l lh'iet'meS & \'ildlilC 
(,iist()plhic I Rnt-I linsn ()iegoi ttc' In ityl' 
Agii ittiut' & I()()(I I nlgitlc'miin Iv)ii (iV'ilhms, ( )i..C'iI in 

A.,iin Institute (1)'let lmi hum)g 
aaingkock. 'lh,iillmnl 	 ThI(llhs I I )ipiIi 1i1tl KAiC'n I. VC'V'I'i 

I)epamtniilnt ()I I m shi ic's and AlhwtI A(Itmltlllires 
T'ld R.BlitiLiY) AliIii t nI t'i',y 

l)ailtiilit (AlI:islht'is and Wi \ldlife Aultl ii, AImbai i 
Michigin S.ttC I 'i\ Csit)' 
East l.ansing, Michigan 



Abstract 

Nutrient input rates and resulting fishi production have been lower 

in Rwandan ponds than in ponds a.other CISP sites inAsia and 
L.atin America This e\perinient was designed to deternine, under 
the enironiental conditions of R\ as'e Slaltion (1625 nli 
eleation), mni\intiim prnmar\ and fishproduction Men neither 
nitrogen, phosphorus, nor inorganic caro'' \\ere lniting. 

Total ailonia nitrogen (T\\ ) c(centtratioiis in mdi'.idtl 
ponds reached as high as . i ng/.; the timioined porton reached 
as high as 2.1 Img/l. 1'ohnonial regression of chloroplhll a against 
''AN (0 ()2) suggested that I ld eae'.e, I TA\ coceitmations 
ahheahout I tg/l. ineir'eniot accomraiied hI\creLel 

Progeny Testing to Identify "YY" Male 
Tilapia 

Work Plan7, Study 441 

R( 1 )IlIps 

I)l'itment 1 I,i .,,,mesanl Allied Aqtcutu 
AtilLIni einsii 

Abstract 
Males from tellgroups thoght to contain YY indiv'iduals were 

chloroph~ll aIcoiicentratioiis tiliegroi.'th rate of fish ii ponsiaed1ihnrna eiae.T(atteofsrn f - f8rece.'ing .8kg \/haLd \'.s sign icanti'vgreater (P<0 0I))th:n that 
of fisl inpontdiiirt'ceimig I O kg Vha/d. but a\erage growth rate 
decreased at thit,highest fertihi/aion lcel I igh ates of .\ :rid P 
fertli/ation inI'.anptt]aoduced I\er:tge chlor(ol)ll'll 
oikentratiiiis e\cediig l'eels re ,ote siii ilarl\ fertil,,edfoir 


ponds Il 'h:aillud, hut iimni ,iiet INIdalus)pioductiou inl 

(8501 kg/iaAear at the %.'.s8kg \/hiad inliut rite) still only
558of the rep,,d rate foi Ihailand \\ aertenlitrti re appears 
to he one of the piniarx' eiasiiis for tle lo,,e"rgin.'l rates 
ob,.r'xed I l ,i:ll 

Optimization of Gender Control 
Techniques for Tilapia 
Work Plani 7,Study 4(1 

\Villiam L.Gale 
()]t .(I W_NRC Ri 111t t 
\.i tin , Ii/p, iI k.(A I B L te k,an(ld 

I tIlluill ()I nd W tI tshc It."i'l ildli 
I ) )l hciit'11 iI . i \\' idi i 

(.iiix\ ,ilhi. ( )rcg()n1 

Abstract 
A hIlding site for the s'\nthittic ilentifiedandrogen mioholerone '.as 

in c tosolh tilapia, Oreochromi.spireparations of testes froii 

,/oloicu.s Asingle clas.,sigh-affinity, lo.'-capacity hinding sitesof hi 

foiuid mltt = IhNi =\%.., Ix1 I.O1 ± 0 11 (un=2) and B 5.65 +S / rt ( h st\,,.,lcl 

2and 
niholerome, Itiit also deionsti ated affiiit' for I U 

lestradol, and
lestosterole I mith. 


dill' 


inelhi 


rotestosterone. Identification and charactei/atioii of this 
hinding siteIna\ relresent te first ste,toel. arls understanding 
how steroids caulse st,\ in'. ersion and may pro\ ide a tool for 
screeniiig potenrially se\ m'.erting coimpotiurids. 

mtatedlinati g,,ith nrnial fenale.'To date, the ffs.ring (f24 uifo 82ha'.e been e\:amited. '[he obs.el sex rtiots do(unot 

suggest that a Ymale was, included in ans (fth)e matigs 

Growth-Promoting Action of 17 x-
Methyltestosterone on Two Species ofTilapia, Oreohromis mossambcs and 
Oreochromis aureus 
Work Plan 7, Stud)' 4B] 

t:i.ux
Cisity ()I I 
1Ih)nillu. IIx\ Han 

Abtract 
The objectives of otir first year of study are to separate tie grohliprotnoting effects of 17a-iethltestosterone (MIT) frot the sex
reversal effects ol Orocbronis mossambicus anlOreocb'onis 

a reus'. underi hatchery cotnditions Ixpeumen tare condticted 
using afactorial design \ith thi ce facltors and replicate treatments,. 

The factors are Species, sail ling lates, either dose It'.el of NIT:icl 

(Eperin(ent 1)or feeding regime of NIT (l\pennient 11). 

Meimlestatertne is tdmiistim g edio all\ aut:feed additl\d. 

separates the grothi-ipromotig effectsof TNio froh itsnrtLiculiing effects I)ata colleetoitoi' fish '.eighl, length, se\ 
gonadoominatic index, and tissutle saniple collectio)n to evaluate 

ndresidual M le'.els is oAngoing 
aro



Use of 17cx-Methyltestosterone for A',irF<)litt 
Tilapia Sex Reversal: Participation inthe +.ll."...tF,pt 
1993 Clinical Field Trial under U.S. Food 

Abstract
and Drug Administration Investigational Comibina,tion stocling of black and grass carps tests interactions of 
New Animal Drug Exemption (INAD tile slpecle fill snail cotrol. Sitails benefit fromt\mo reference tosp 

plant A',is ihlis affectcoser aid food, the ,resuI'e of grass carp may-m

8'9 -,002and snails iuli'ectl,. egetatine conrlinII;-003) Stocking black carp \ithmt 

lilit their Success III foraging for Snails Data to ekalhiate the
Work Plan 7, Ud 41 

)and black c11ar he ohtainled at 

drainingfn )ec e niher 1991 
potential Sxnlergisll ifgrass Cli pI N%,Il 

kl t( ) il t \\\\ ( ;t _,t..lUIl)cplattnenrt (A I i.,hc~iics+ arnd Alied AqlLKILultLtcN:.
,u,,, Variption Of Soil Respiration Withk, 


A labama Humidity Using Pond Soil From 
i mn.il I I \.ig,,i .tad \lI 1 Ahdull.1anv Honduras
 
(c 1.nt]LIh :0I~t0)I\ ]{t_'.;llci]
1i hit A(.+ILhAI.tl1t1ilt-

Ag; ui, (.,'rtcitt+' vi-idcigulttii.liI lt<'v.ui t b, .ltit.t(.ll,'Agl K Lili)l A RC,'l "11i rtI_-C;tdthnu,tt1 
\ ld l t..intfd Rcclin.11tioM t ,.iti il0it+,is, i i aid Allied AqjoacLIltures 

, Kliu\ 
\iomr-,t)1.i it ulti p.i ;vttn 

\Il'u.. Sun llu pt AtilILiln I iin\ 'I,,it\' 

imn ,.A\l. l ',i 
-\tiI)tiAb .tract 

the I S.l'ood an'd I),'ug AdiinI istration granted a "coimpassionate" N.l,) Clin',
 

hiiestigational \t% \ninnal )rug (INAI)) e\emllption to Aiburll 1 i1 (.lai R e
 
I n llt, \ilericanlTiapia .\ssociatioin, and acoinmmercial teed l tks t'e"
11 ( 0\t nt is CY;LIIC'CSdi .\tini,,trs,,d)Nai ic,.<to 
producer to collect data to suppoit i\e%\ Aiinal l)rug Application I iI hd utst lOll 

hatched tilapia Abtract 
e of I (-lllL'elh\lte for se\ re ersal >ffle\] CO MA\ ,tU

for the sL 
Implentation of clinical field trials at research 

,iltttiiii + lltI . laa ers'. 'bollt tin uet' iiI (nllliiercit']tlita gi o\\ tlon [I i~i~titeIfStaes h i erfi lt o\e cr II[ utlTtth1e influence ofI hlumidity o pond bottom .,oil respiration in 
I ai tis ,tested SmI respiration and moistureteimplatedl liahoratorv ot lcrocoin\'its Va

I\ \) ellptiol I S and t:g\vptlanl researchers in\.ohed '\\]Iththe 
linearly correlated curves remiael thatS\\ere Slopes of th, msture 

e hq ('lIaoratie itdid later.l'<miitd )icia Icacuhtl se 19e,earlh level had Igreater effect oil respiratiin initialk\ 111thal Support 
ti'igranl canl iaiett the field tinal IllAugUst Four tril eia Respiration N\as highest ondlda\ four after %ietting and decreased to 

f ori S l\f)ciimenlts re hegipt,A ageneraltx stead\ da'. eight. Main temance if)#ci and 0 (alrell" . totalacf I\tl Ih\ aI higlter level 

,steadx,tatle rates of resliration.IIigler
appro mat . 25,0It f 0 ( ilolicu fns aitnd 16 (00 0)aur s fi uf Soilnoisttre resulted inl 
Saturation of soil titnnediate (Iratialc drop Inresulted Il an 

inhiited \Veling of Idriet Soil 

of data ftmii these trials as long as malter tetmperatires soil increased ispiratioi mtoie Itan 
h'.\e heeti Submitted timnlrogeni i eattu1eitt to dale. The collectiont resplilatiol as gas transfer \1,a 

ll contitiue ( I% mioisiture) ee-fold. Ill 

perilit tihe absence if 1ains or frequent \eiti,'s, pollds will efficientll 

minerali/e carbon on. (Iltiring the first \eek of dr,ing. Iligh Stead%.
Interaction of Plant/Snail Bioconversion State respiration iates 'ailhe mintained ofsoils (if high orgaillic C 

by Grass Carp and Black Carp in conteint for se.,eral tle tresence of sufficient soil loisture\eels ill 


ti satisfN tlt eeds i
Egyptian Fish Culture Ponds 
lVork Plan 7, Stud)'21 On-farm Production of Monosex 

Oreochromis niloticusat Altitudes above 
N ,\,,'u\ ,,i. ,ltli 1300 Meters 

Nitmi,.()ldalin Work Plan 6,lJperhinent 1
oma 

IK.,\I ) I h qpki ,sK 

I ilvCsitv i f I li ii Nit \ivot Kat Ililt 

I)Cep.il
ttctill Nf Fisheries intd Wllile 
()icglin Stite I'lnivelsity 
Cuminr\ Llnallis, ( )i 

I 
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Abstract 
vInt-tifarinvlr-o\ iid ponds and fie r 


iii ,L lin l:anda \\ere stocked \%,ih 


'l\\, re, 	 earch station ponlds 
ltliime ioys tilapia 


(Oreochroldi,1ii/Iills) fingerlings ii f\tc-mlonth c\lperinlienlts 

dusignvd to qitilan the rvlationships of vl'uation \itli fish gro)th, 

piodictioii, and sur ial. Altiti(is ranged from I 0 ll (ZonI) 


io2180 Im(Zoli ) ru'mthi rats ithighr athiluics \'\'.. 

,igificantl, lo'vr (Mi and ()61 ,tVd) ho,.,r clv.
than ,it eatnl,, 
(f0 81 to 08 6 g/cd) ro'w il rates N','.iV gneral I ,.tssvdpi ahm' 
vlvattioils of :thoit 1 00 Il tVl	,traplolatd allitial fish 


ll lvl, highest v'tlio
p~roduction \\it.'.,significitlssI m u ii th, 

than il ponds itthy lotil
h\'yr altitudes Itigher su-ili'. i rat s ill
 
Zolvs i and -1 1ighl accoInt for their lti'.ltl'. high liet production 

Isc'lmlpartd to it'!#i Chloroplh l a v
lconicvntrations " eeivhIgllhist 

lhg i.st i 

plintiftl and that ho', glo\\thi d lo(d 


ill ilids at th, elt,tion, Sutggesting th:t pAiollinl-toph. as,, 
resulted hronl i (ltdic 


coisulliplioll or iitilhatioi h lifapil In the cooler '1ll
ionlnlnlt 

Benefits of Supplemental Dietary Energy 
inTilapia Ponds Enriched with Fresh 
Grass and Chemical Fertilizer 
Vork Plan 6,E.perlment 4 

Kt\,IC t. \L' LI (.111d 'Ihiiii;a, I lt'p11d 

I )CLp,Iit cli I Il]hwi e idAfCCh AlUC.ulturcs
f)I _. 


AIIIi 1 ' itS
0I 'IM i 
A.LIh LIII1 \AI. l la l~t 


..n adt+ ,acl,i a 


.\',t Ils, i :'IshV,ILi. i(. .dc ?,\ a,, 

t"11\ c'11110 \,ttooMail (ILIR\V:irod.I 
lhtcIi. ls, ,id,t 

\\'I\ 1C K..'-iii 
I ),cpLiiiwrlt (l I is.. itlWildlife 
)icgi, 0 tIL' I 'ill\ Li t',I' 

(1 irs .llhi-,, Li+t(Iic~q 


Abstract 	 iratvs 

froii 
organisms resulting froi fvrliliition witli fresh grass and chemic:il 
fertilier providl lss than itereconiiniided optinui digvstiile 
energy (I)Ii) to digestihl irotein M1)P) ratio oif 9)7 kcal Ig1) 
for tilapia. An earler Siltldy resulted in increas d fish pro(dliiction 
when Ihigh-t nergv feed (cassa :a)\\as addvd to lpounsls fvrtili/,ed 
with frvshi grLs.m 

Restllls :IIrvsiotis e\periilnen'L sggestetd tha tir:il food 

Ffluen 6.6-are pinds ,toclved Mih 13 gOe'ocliromis ilolius 
mi\ed se\ fingerlings at 2/im 'were ftlii/ed witi we'k%
 
applications of frush gras It"Ml)kg/hat dI \lght, LUrt;t
it
 
6.75 kgN/ha, and triplesUperplihosphate at I 6 IkgPl/hla I.e pohilds 
received ,iSgof cassailltal tlai\ tieli'. other ponls reeI'e'v 

,a.mneaniotnt of cassaa hlt tile fish ire from
%vre iiilted 
coiistiiig LdirnctIl 

There \ere no significant diffelrences Inlish gno\\th. suni'al, or 
vv \Vt anualind fish 

3,05 I,i/hIa owi all tratnints Oplimuni (higslible enigl/prolin 
ratios pub ishlid for tilapiaihad h,n calculated at lcilpei :11turt's 
higher than the a.,ragt p)11( \kaltr a: 

produition het.n ,treatments. %ivda vraged 

IVlilf''ll., INl tile 
optilli ii I)YI1)P ralIo aitlIv\VI' betvIlipCratlitir's iia lih )\\vi,
 
slggestinlg thi t foo( 01galnisiiis limIhav heei
l,',irl all'. 

nvrg leficient Anither osi'dv v\pldlnlonl for no 1eisplils,to
 
stipplelviiili trlhi ,i, that ingvI, to
tila. di \\as too silafll 
dtvct illrltiioi to t i iI 	 iiiitritional coitrllhition of 
plhtophlalkt(l restiiltin from Chivmical fertili]ationl. \lddd vn.rgy 
did nolit appear tospatf, pr tmin for gro\sth in tils ii iron vt forllncil 

thesv mnput rats 

,K I It.I 15,)ltllid\\ suIlil l5ipp
diti V1h' ht'i iiiii iii/on ol limill too(t orgnuil forigro.,In liaia 

N\tikt m,Riil. %ul 5 10i91 1 llittl I 

nllh 	 li 
'
 

SilIu Ir.iiltt11)1101)t id I SJ1 n i ,l tilut-ird
'tiI1 I~ lii+. t . ti11110 n. ii) l hW 

Inlinai l 
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Temperature Affects Appetite, Growth, 
Feed Conversion Efficiency, and Body 
Composition of Tilapia 
Work Plan 7, Study 4 

,lrni. - l1(iliiii (dC_R \c\\ 11:1n 
DCJ,iitflkct ()Ili,.h(,and AlloWd lt'u\Vu us.,., 
ALiu IlI 'hi s'tlV 
AUI'hLIIn, A lIh,,|nl,! 

W alil e .sc.oII
D ClX, 111Cnt ()I WSJmndLWiildlif,._'
 

Oregon stite_' I '1i\ ci sit\ 
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Abstract 
Acontrolltd-temlprattire std, was cmnitctved inl Atihurnaqtiarm at 
In iers'.t' to dvtrmivi 1.+miln lin feed constimlption, gro" dli, fvtda', 

cOnersion rlitis (IC), and hcod\ coimsitioni of \ilv tilaili 

(Oreochronis #IloIIIlwu) fingerlings isafunction of thre fvvdilng 
(31), t0,a;nd Ifll)'', (ff itllln)uidi conlstaniiftr (liurnalk 

fIllictilitilig tl nperatuirie regiies (22±10, ± i,206±), aiil 
)6±-i() Afloatiiig catfish pullet noisisliig of i32. criid proltill 

ssas offeri al mi ) Itot\,l-hlilr inlvr'als fi oni )1(8 h iirs daily for 
28 di'.s. The y,iatillfTdig 'at'\%'as dtlrillinitd \''k ndli( 
feveding rais \'%tr wvvC h% fish indisidoall.,riljuteitd ,Is \'vigfiing :all 

http:Pr)gr.am


.\\erage im:L\ini n feed con.simption for fish fed to sattiation was Fish fill ng 'ielded tile highest net returns to land, lahor, and 
N greater" at 26 C than at 22°(CI . '.5- 3% hod t.'eight per day maigemelt, and cabbage production ranked second In termns of 

) I.t not affected 

WIA 20) I\ tlaiIl \arialions in tenperature. "' ile inai/e prodctionimproducted the greatest afount of energy
 

A\rage'%' eight gaii for fih fed to satiation \%,as 81I%of nitial per are of land. So\ heaos \ re the least t\pelis'n.e sour'ce of 
\'',ight at 22'C amd h1-2% of initial "\t.eight it 20'C. l'li ielatit'e protein (;o'v'rniiit aind Iternational donor policies related to fish 
,,Iperio it\ of \\ceight gain at \\arnier temperatures decreased at farliling should take into cinsidei atmon th, inipoi tlance of fish 

loim'(i f'eding rce",, 5 \eiglht ga1 lt full sati:tim, ()",', f, i'nmg Ingelerating ca.,h income foi R\.aidanl slall-scale 

( A\V/d gi'.'en average temperattire, appetite \%.'as carhoh.,Irale prodlictoil, sweet potatoes gaie [ie highest yield, 

5! sUperior 

,il)t: oiogm'.'.h :it ()0satiatoin, and .- superior gro.thlii.3 fariers.
 
Satiation Dal \Ilaiatmiolls III tell perattutre did iiot affect gro\th rate
 
i> 20t). \1 fee(iiig rates (con'.erted from Satiation ,rcentto Pond Dynamics Under Semi-intensive 
clteit if bod+\ \\eight per dax ) hewt\en 2.0% and MNI\V/d. fish 

gi cv. laster it 26 Cthaii it22C, 'ding rates of 15%lW/d, and Intensive Culture Practices 
'.'.cugm gain '.as similar at hoth t erattres Work Plan 6, Stud) 5 

1ted cin ci,siin rutul iilig feed/g gain) \\ere a ftilictllnos (FCRs 
ot 'i c teillptratllre adll feeding Iite (W<OOI ) hut not of dailI 
\ariiti(ii i emperatU c (I>0 20) For a glilen'rage I t 'iOmMu IiChlmu4,n1
 

,
, ilc tratue. I'CR , \\re similar for fish fed ti 60 or 100 '..stlation, A \ ). * i 
hut 20 to 28m",01-Cedr \as rtIiiirtd pcr 1it11\-tght gaiiii at 
fedig rates ofl il( K\\ci L 

\\ti'igt prOitii cou'lCms,iill ,lfitcKit (g rOtiii ga ull/g ( C Of"l'nI' 1OIt ffdietai'' si..in h l li 
p] olilt) i% 0i 1.and \\,is afltected It\aerage tiulperathre and B d 111,i i1iW 
feed onsiiiiilltii (P<II ( I ill i iot k dau. 'aration in 
Itillperatlire 1ish fd at 5( to satiatioincuiit'ertetd dltlar1(10% illii
 
protiin 1to I 5 " inoitcelicienl t 260 CIhan a, 22 C t Oiit Thi(
 

linal hlid' cio posim Bial uoik, c
ion of ulapila after 28 dIa s \as affected h\ l Thloiladi l 
feeding rate (1<( 1() it not hk. teiiitpe atui c (1W>0.20). Crtde 
protein coinlt ot \%hle trosi fisl ranged froii 1 3%for fisl fed Abstract 
at 3Nsltuau iii to 16 uifish fed to fi I Sai atoni . Lid coiitent tit additionlof+feed to fertilied fish pouitds w.is evaluated by adding 
a'. eraged 2 8% of fish fed at 310t and rose to -.(i% at fill siiltioi fertilier alone, fed alone (ad hbiuni, or fertili/er and feed at 

75%, 50%, and 25%(of tile d libihu rate to 15 ponds stocked
AComparative Economic Analysis of 'ith Nile tilapia (Oreocbromis nilolicu.s) at "50fish per 250 in'

Small-Scale Fish Culture inRwanda pondl. Fertili/ei sintili fertilicr aid feed treatiicills \\t're tiset 
naiily to btalance noitrieItu inptils of p1hoispliorii aiul ilitrogen Io tile 

Work Plan 6, Study 5 pollds. (rolh and _Ild ii''r 1i5 lta\s differed sgnfimcani amlllollg 
treatments, with Ieed I\'.cs of i" ad li/ilitm or greater pr,)duciig 

.ihitl, II1ih,uuuuitlno& siimilar, high gro'. th rates (;io" II. as also negatli' el.' correlted to 
R\\ ,lil n iti Fish ( ;uhIlic scrvice lIt,\els in piins, \iicli occrired mamnl'Ii piids fedlli high alnlnonia 
lugiuuube.ilib R\'. ,iimli adli/n/um, particu larl\ late in ihe ',perinient \\'hile gro Itli 

iiproed Ili fed ponlds., sl/ ieat lar'. est did not getinrail\ exceed 

\li i:l 'Ih(iaiu. I).ix t Iit()\\ n, ind Cli it.l lingl' 4511.g4,which "I.'tsthe largtt s /e for this ,\perilient This 'i.as
t(ilith iI'iC C'nlIr proball due to deteriorating palerlate in ihe(iit ,\primtill. 

I'lu.LiSil\t )I lk smo, it Pll'O.\i l lItull" 

Pliinc BlothI. ,\i lAl.min 

Abstract 
Resuilts of atinot'e'' uuf280 fish fa:iiicr5 iii R\\anda indicated 1hat 
s\wtet iiatoes \ cr\ one of he najior crops also raisud b' fish 
farlers ()reochro#ui.s #1ilolicus\',Ls the leaduig fish species raised 
and tile o'.t all stockini dcisit'. %:triedfronm 15Ito 210 fish/are \\ith, 

a llill of 8ofislh/art Fi iut oi f eren the fish liar'.lested \%.as 
sold and 28% \ It coisoiilned b Irodtiis iute plrise hildgetl 
auunll'.s " a ' cm01)s identilied ill the qlr'.\ sli\\ td(iftall iitil 

poSili\ ilcomet1 ;iho\e .ai i:lhCle cotsk and positive let rellns to 
land, labor, and maagemiemt for all cronps excep Irish Ioamois. 



Evaluation of Low Cost Methods for 

Destratificarion and Oxygen 

Conservation inTropical Ponds 

Work Plan6, Study 8 
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Abstract 
\rtificial ri\rrg of i\ater itearthen ponds, as distinct froni active 
aeration, h:sthe potcntral toconsene naturalk prodrced lissolved 
o\.ger, and thrs to loixer costs I reducing or eli rirrating the need 
fori aeration lhe performnrce of three iminrg deices rrrponds of 
foir ts,.sed fillo\\nig rmig (IC%r diftel eti/els \%:v, I'he ices N\ere 
tested I) a siubrmersrile pntip (Sl ).2)air ar lift tube (0.);and 
3)a ertical fan blade aerator tE) 

!)ar's if unli\med ponds 'Io\ d si inlar isother'n iatterrs 

on1tire sarlie dates I)iffernces iiiisoilr errr patterns \\ere greater 

bet\eern dates ohpired iini\ed 
 i)i(ns tihahelitre, en pairsn,.,,rxed po,,,ds
ol hetirie d.tes. All of the de',rces ,ereable to
,riodf Iical rItese ,iidda stratircatin i troicalp lds. lire 
rnost pu\erhl it\iing d\ ice ii noirds of all si/es \:tstire IlD 

Iliere islittle doiit that an\, of tire n\ers, fipilticular tire least 
lrrr\\erfnl (.), could prewnt ueeloiprleit of stratific;tioi Inponds 
up to 1(00 m2 if rirming isinitiated earlier in tile da. llihe 
perforrmance of the .l.suggests that it \as niol'e efficient than the ]E
at redtucing tire entrg irnoiedIli stratification, \linch isconsistent 
%%it!, the anrthor's earlier sliggetolrll that slo\\c'ranri more diffirse 

applicttirr of niiig eirer'g\ \\otld more efficient than rapid
be 

lroiirt-soUirce application Both sstemns are of much lo\tr cost than 

Decision Support Systems for Pond 
Aquaculture 
Work Plan 6,S"tudy I 

shir_.cc. \t..iti dmiiP(e.I d,r 1)()urg II rnst 
l)cplrrtlriico (II I ,)f_'(Crc MngicciUIi I ing 
)r'gnSt:rtc i'1 c s1\ 

Cor ul",,,,i',.~Ui( )trstI] )taddition, 

.1Jamles F L1.rririrn 
I)),rt'tillucit of Fisherlus alrid Wiidlilc 
Olg)ontltte I 'Irs'tciitS' 
Corvalis, ()reg(rr 

Abstract
sit.,,
The Oregon Statie Univ'eicomponent of tihe Data Analy.,,isanti 

Synthesis 'eaii isinmolved with the development of comnoteriied 
tools (decision support systems) for ana wing and managing fishponds. The user-friendliness of an earlier verson of scih a system 
called PONI)CIA\SS ha,, been inpro.,d, and existing fertil/ation and 

lite rcquirenient routines modified to permit more efficient 
resource utilr/ation. Nem functionality hlas been added in the form 
of fish growth and \\ater temnperatl iemodels. Model formulation, 
parameter estimation and data requiremetts are discussed ill 
detail. Results of simulatioas it(ItCRSIP data suggest that tire niodels 
can be reasonahe lredictors of fish growth and water temperature 
patterns in ponds. 'lhese molels allow users to simulate fish growth 
and water temperature er long periods, and can be used as 
analysis tools to guide decisrons relating to fish stocking density and 
size ard to harnest schedulirg Much of the functtuorality o,the 
orrginal PONI)UIASS prograrm hits been inplemented illan enti,'ely 
new software erronnet that rshitsed oithe Windox%soperating 
sxstern for IBNI-PC clm errtrslhis rrewgeneration of (hecision 
stpport systerns is iimg designed to allow pond operators to 
conduct short-tern srrmulations of srigle or mrltiple ionds fi order 
to diagnose potential prodtrctiorn proirlenrs and generate possible 
management strategies for cotirteracting those Iroblems. Tire 
crrironnient will also srrliiport long-term and ir\er resolution 
sillulations of ponds and i'ecoi'(l resourrce inp. s.(ills allowng 
users to conrdtrct faciii l ecornrorrc analx ses 

ofr
Simulation of Water Quality inStratifiedCRSP Ponds: Dissolved Oxygen 

Concentration s v 

Work P'8n 6,Study;3 
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Abstract 

Previousattenlptsal predicting liss(ld mygen (DO)levels in
aquactnlttre lpondsl tssumption ofhave often nreliedl ouil 

hionuogelou vaterlrqualrty throughout tire water coulnr. 'sing a 
stratified tenl)elrattriie illodel isa has for struicture, \e have 
modified anlass-balallce mo(el tr trhe ireidiction (if dti,!.ed 

o\.gen leels insliallo\ aqlacottirillponds, Thiiolel has beefi
updated \\nihrecent informationr concerning tie Ibehlasr of irond 
plh~ioplankton throughout the (lirrllr:il ccle,rerideriig accurate 
lredictions (if I)']e\ hith stlatrfied aml tull\,cls ill li\i(d pOllls. In 

tire o\ r:ll reqiire'enrrts of tie irodel liae been(1atat 

Ihose Of perolSMielSsignificatl. redirced fro'rr e Sirrilatiltrs
for sites i \i'orther tsCalifoirna an' irresented, :s \%ellfor see'al 
sites locatedli \:arioupilaces arord tine gloli. ursing data fror 
tie CISP Cenral I)ata Bae.The strategies ursel for dealing \%ith 
reduced dlata si'ts and tie associatled assumrlrtions iale are also 

presented. 



Water Columo Respiration in that tellperattlre accounted for "ito 8i5",%, and percentage of P. 
Aannani sutecked acounted for ti to 88,., of the total inoiitlk 

"- "Aquaculure variation. The effects ol sah tlile,'rPonds i int lll, H1l variatiOn 

within lalr was iunail related to non-enrollinental factors,
Work Plait 6, Std)' 2 

Whereas c clical variation o en acalendlr %ear%w.aspii arlylv 

related to tenperature ;and( tile protportion of P. annam ,'istocked
Philip ( ;tm .1 IdI Raul I I ljwdlltai]+ihC)Ml) (At,,+in d , gl l l lf'Il lgiltei 
I)< Ttttltnnt()f ihn.,.jil <Ailtor'al LIsgincciing Effect of Diet Protein Level on Semi-

Intensive Commercial Growout of 
Abstrad 	 inHonduras
\pntt,tvpe atitoliatei d, po drespiratol ile.s,,eieit de, ice 	 Pefleus vaf eiuraIuring 
%usdeeloped :ultested The s\sten was used to record Wet and Dry Seasons 
teISpliationi tt other diata t'll elpei ieiltal filapil poids at the 
Mahritlture leeach ntl Ti'aiing Center (MR IC) of tLie I ltseisil't 
of lawmt. l)at:j fr'ont these tests sltow tle potential for tlls t~le ofl DA\ Itl R 'IUtK lItC It-(,)<Ihklhgt(010 
alpprattts for e\atnlining tile respir:tlon d\nianiltcs of sh:tlhom polids. I)<.ltitttIltI )l I l hI t+,S111ldI AlliCtl A(jii.cLIrCS 
Solle e\tll)les of tlhese ptelltllll datIa liclniire presented to sltow 'Ite 1 it'c1lrtt\ 
rtelttittsltplS Iet\eent Stlte Oftile IVOC(1"C.i njahles :\lOilII:Ils1d AUtlt it. 

lelttUoltted :Mid I IeJpratoltn rates llo ,le. tfnt Lpossihle to
it s 

(letnt'llille catuse atnd effect ielattonships hotll ',iIllle correlations R < .tlic/, 
\\ lio ther proce'ss artibles, and to tttenmpt is jittde to do so here. Garnjai,, Mai tis de Sanfl Bet ntdo, S. A. 

lhese resltS :lte Il'eiTeld to iltjhilate tile dsttantitC belha\ jor of ('hhllt't L, I hi)luhl'. 

io(d i ,,espjitloit rtes ohset'sed if)SOlte test ,, ;ti(l to e\i llllehto\ 
these l espir:ttioil rates clanige \%,ttll respect to other obsered Abstract 
\attables under hteld cotlitls. Complete diets composed of 20 or *1t1%crude protein were tested 

iii earthen ponds stocked with j tiejiile Pl,,,,s1Wllannameiat 

Causes of Cyclical Variation inHonduran 	 denlsities of 5ofr II/in2. Arandominued 2\2 factorial design was 
used. Feed \us offered three lies dlth, si\ (la\s a \week lissolhedShrimp Production 	 m,+els concentt \%ere ,,ill,,ile(i ab,,,3, in,/L. The stud\ 
ws repeated dtnrig \\el nid tIn seasolls. Ponds \\ere cillipletelvI ):jiId R ICt 11thf-ClditIgitol 
drained and ll ursested I\ei eelsl sit(Ciip gi,I ,Stol)pel; trial

I )C't I ji lt I'I h ISi CH.hdIhrCt<1IIIL-d 
l ils,periods lasted 21) and 1Se for the w\t and d soseeks

ILtlT)ltit I t h(I I rI 
respectielAu, I t . \e. Il it' 

Protein leel had no signjficaitt effect (P > 0.05) (Il surviutl, 

)ield, oraerlage \\eighlt of slIrnlp stlcked at either densil turingR ~ic1li /
l -t. i td a. r 	 either season Iliglier stocking rates resulted inlsignificanltl greater

( .lutt+', t Ih.sdll .IsA 	 strimp producli~l tltinurig hth ,easIoils. I)uring tite \et seasol, 

illeal shtimil) \weigltt w%;assignilicantlv sntmaller li IIlih dentsityNponids 

than in Io\w density i l s, but there was to sigil ificaniu difference
A I)\'() f l,,
.\uth'(>-, dcI' H, hrduts, S'-,A. hetsee, meai \ eglll hcause of stoeli llg deisity during tile dr. 
C IM(lIt<ItI I Ith (usel.soin. Meanu :tl was signficatlylo\\er at tiltl higher stoci igstIn 

rate durng hoth seasons. Net income \\as not stgnificantll different 

hetw een stocking densiles dtting the \\e season, but \ws
Abstrac 

sig'nific~tntls%less for thle ligh (leIISIts treatlilientf djiii tile dr\ 
a ll in rill, the d 

\ariables for ts\(I conlilercmal shlrinp farms inl southern IHonduras sellit Mean I)llictiI~it ssas ,fi1 pel cent greater t the wet 
ile relatioitships hetw\een stlcking, han est, and ensironnien al i.lson Me p orut . d ens t reale 

seas tllt laiil the (tIs sefso llc csecutle plrodcl tion 
l l t o s 

\%ere e\1:dhm1ted. Data \ere atial\'ed froin 
at Farl 1et8 nII This s itgge ts thl(t Ilets 0edI tjilt rstill ed at 5 to 

Il1111 should coitain no lilne than 20% proteiit. regardless of 
ecles h't ec nI1980 and 1 I1 ,a d hm en I 

1*991 at FlannI Stoclilg lnds letwen March and.tie resulted 
sesoil IHigher prolein lewls \\ill increase cols :tnd coletrilte

il go(o(l %welds, \wheeas stilt kllg ploids between Noweiller and 
ses ll101T m ,eitrogen to the estirine slelll \%IthOlt lesilln ill 

lenrtars resltell i alil il ,dsStep-wl se regression al s:llt 
greatter shritll) ielcls The lo\\er stoc king denisli slint Id he used 

reattii that Stilli, stockin dens(tyeti ahn and lpel.te (ii Ing tile tIn seasoli. he hilher stoclhig dinst tended tIo, 
accountedincrease prltailt ot thle wett Seasont, hilt loiig-teni sustainable 
ell\nonientjl variables alone accounted for onls a third of the total 	 proictin taybhe moe feasible a lne er lockingt lw s rates, 
arni(tiIOll. Asll1il]r a:tal\sis of iliothl\ lillealls, \hici ellplhasi/ed
 

rirblilty, retied because of reduced \%asttdischarge to the estuaies

tmle-related anaitilo k~ inilt ilgi iiter-pnd 



High Elevation Monoculture and 
Polyculture of Oreocliromisniloticusand 
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Abstract 
Grossth andIprodtlction of Oreocbromis nilolicus and Clarias 
gariepi,)ns %%eresttlilied ill relation to three different stocking 
strategies ( 110'";1 tdapia, 10t% cttflh, al(l 2/3 tllapia-1/3 catfish), 
at a total stocking rate of one fish per n"in rurd ponds at 
els ations of Ii) and 2180I. All pon(ds received \scckl\ 
al)licatitns of fresh grass (If the. getnuis Cyllerus at trate of 2"51)kg/ 
ha toItal sliIs, pil,Irea atl( Iriple sliperllhosphate to provide 
15 kg N/ha and I kg Pia 

I\trapolated nut prolIticti(I after 1301t) I (lays, baseId oil 
aerage \\eights of tlarge samt plc and assnning 100% slirnial, \%L, 
signlificain( different lr ts (IIf the tlree s.tcking strategies. 
Polcnltire prWoded the grcat(' prlClictilll-St trall)OIttc 
31(8 kg/hlt/Ar at the lo\cr elesatili an(l 16(0-i kg/hat/Nr atthe Itigh 
elevatiot.. Net yields at hanest %%ere tichi less,th:an the e\trapohlated( 
tivet-month \ield,hosses r, alnl(I (lifferen es Iwt stlcking 
straltgies \%ere not significant. l.(1\s s ival (5w pond waterLine to 
lesls at the low elevation and rnacrollle grosl at the high 
ctesati(lons are lossible causes. 

Photosynthesis and Community
Respiration at Three Depths During a 
Period of Stable Phytoplankton Stock in 
aEutrophic Brackish Water Culture Pond 
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Abstract 
A 14-day period of lense hut stable phltoplankton stock in a 
brackish water earthlln poind (0.2 ha area, 0.7 in (epth) s%as
 
characteri/ed to protide abaseline for ,,tucl
(Ifinstability. Res,lts
 
illistrate the potential of polds to se :si,llicrocoss of natilrat
 
systems. Primarl)pro(idtction an(l C(incouilttit, respiration %%ere
 

ssessed h (lijectirweanalsslIof (gen :11nc(inorgatnic carbon 
salnipled c (,r 3 (Iilhs Neilicir stocks nor (iel\)0 Illinites :t 
oygen rovg,1, %%rcrcestabil iml hlt\esilhtttl dai,,of lo\light, 
the first accompaitie(l\ hea'y raitnfall Aiong llitrIent eleiliellis, 
otnlyinorganic itrogen e\hibited nltlmginalkllimiting alutes.
 
Da.Iine net prodtction (d\IMl) Of O\gciI ral, 1d hriront
0 to 0.26 
tao01111 (I',carbon iptake froin 0(1) to 0 22 tool il 2(1 \ighttimne 
respiration (Nr) approsiniatc li teltic d\PP, resulting in low 
IllCall (lid [let (\I1P). MiIlIIli estiniates of (a~1i itici)ro(iuctil 

respiratlon (WI)\sre stibstantiallx greater ihll ItR a1(1 (INPIT; 
inninial gross i)ro(IictiIn (( I'P= dR + (INPP) averaged 25 times 
(INPP. E.stiilate(l (1Raried vmth ( NI n a:istabili/ig negati\e 
feedback, possiblN tne(iaili b\ plh(It(sni thetic pro(lucts Both d\PP 
and NIP sariTecl% sith (liel iriailce, but iiR (itI not. Both d\P atnI 
III? (Iecreise(i \itli depth, lolsiti e MT \PPs cicelltt'atc(l in the,s 

upper lIaier. Socks and (\.\gen c cles\5ieniore resistantl Io 
(istlirhalnce 1i) predictted by Itodel.s assllimung 1.t)low light thail Inl 
Io1111 h,sabiiit(leptb. \Ve suggest for fin'ther eatiittatiolt that \%Ias 
related to the shallow (lepth (ifthis sufficientpond, slchlpennite(l 
light hter for mostpeletration to the bottom ilsi1e (INPP oil 
dates. 
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Diel Cycles of Planktonic Respiration 
Rates inBriefly Incubated Water 
Samples from aFertile Earthen Pond 

.l.1111e, P.."/\ put 111d <lcwZ Rclft'uldcl. 

dI] hiIgy 
I '1 1 siltV (I 1 I ,15, .1 at M\l.,ii11 
k:lfl(<,1,.I l.,Wd,, 

l,i'msII iflst I I l \(,iMaIl. IhI 

I Ptil( ( io\;,rmiilIt.it,uttl l Phhi 
I)CJi, tmLc'iit (A :\gt it_ tlthital lrgiTlterilmg 
I Iilt(-. (t (.,llit Ilaat,t I s 

Abstract 

Plankton ic Colllmlnity respiration rates were .isessedevery 30 
hiiltles through t5,(I+i-hoir period, innear-surface water taken 
atiltomaticalls fronm afertili/ed earthen pond and inctilted ii a 

plastic chaniher for 21 iiiitites of each sampling ccle. Parallel 
records of \,,ater temperature, :ulr telilperatli re, minlld speed, and( 

solar irradiaice peruiItted calcllation of grioss ald net plrina. 

plrollctilon attl lndt(Is. ithi is-Irradiance relilioshi .MghiltiIte 
respiration rates geuirallk matched o'gei depletion rates iil pond 
\ ater. Indicating that ilcithatiol-bt,ased rates \\ ere repi eell.lat e of 
t (Illickk ddl'kelled p1ll ()O1lllnllltv throughotut the (Ill l)allli 

rates aserageld iiearl\ 2 iles ilie i11(all night rate. and -8W i gher 

th aiitile i ,leai(ll \ rate (leterilli11e1( I)\ a ts%ical Interl atlni lsel 
inlfree-ssatei Iroution,calcutlatons Dal" gross prodtcti(in 
ranged from 0 " to 12 p iol 0, liter ion'I respiratll ionstiUt(op 

(;ro,,, <I\,gen lrIduction per 11111t 

during S'ilil) Iig Inte als %% itl allies 
'5to- of gross rates (Ila 

as holli-stillrad irra:~iance 
gre,:ler thai ()00pFinst s,i, th ;ln :isuilptotic vallie of 1.58 
Pl1ol () (.IgChl a) 'I lhis s\Stem :11d1ietlod \sre capale (If 
resoling respiation andgro(ss :111dnet l+ro(LIctioll \,,hen 
, hhoro hslihoncentrttions \ere near -A0pg literll 
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Summaries of Research in 
Progress 

Bioconversion of Nuisance Aquatic
Plants by Grass Carp inEgyptian Fish 
Culture Ponds 
Work Plan 7,Study 2A 

Willia, IS helton 
['ill\ c 1Ol,'t)lioma 

(ot ill1, ( ) l 1.1 

Al'k 1.l11111110,Xh Ittla 

(*ctlt',,iI I,lImt v h r A\guctCLi'ur_ Research 
Al s,l Fl\ pIt 

Progress nummar, 
Iiocorersion of nthisance alltatic planits infish culture pon(ds is 

htmig tested to determine effective le els of grass carp stocking. 
This spec'es l ll le :acolllpolnent of pol cutlire s stels. Efficacy 
anl lr(o(hction \,ill le ealuIated itl December of 1993. 

Bioconversion of Gastropods by Black 

(.arp in Egyptian Fish Culture Ponds 
Work Plai 7, Stud' 21, 

\Illiam I. ShletA ( Il
 

Not ali o i
n it I ( )khli(
No)i ilfli. ()kl;.il(illa 

Ashirll 10.11,1ti11il 
(;cntril l.,lhxi 1 ()i'tVrIIA(ItaClturC RCsearch 

Ahhss,, Ilg\'lit 

Progress Summary 
Bioconersion (Ifsniails by bl:ck call) %%ill uttilie an abndant 
resource lnd pole ltially reduce risk from hilhar/ia. E\periments 

started ini 1993 Fish and sna1: data will he evtluated at drtining ill 
l)ecember (If1993. 



Predator/Prey Bioconversion of Tilapiare dto nfis 
-R ".eproductiont
by Clarias 


Work Plan 7, Stud), 21) 

I'1i\ Itty
()t)ld+€)vt 


Nii nia..(Oklalian(.tl€estione(l. 

C Kwci LinA
 
Asicn 1wtitt N Technology 

Bangkok. Ihtailand 


l,:mthol l\'\- \. (icen
 
,\ulIur t nivei ,it\ 

Aul+mn, AIl-hinU 


.\llCl R 1:1(;anil 

Cental lit )itatorv Aqr tire Research
/LCUlt 
.,l,,,, l:gypt 

ProgressSumnnar, 
"lilapia population control by Clarias\\ill he tested a,part of the 
(;lobal E\periment. The late start of ear-one sttudies seemes to h.ve 
(leferre(d the need for repro(luctive control. Artificia C/arias 
reprodtuction was attemptel carlk in the sunmmer. 

Socioec'nomic Dimension of Aquaculture 
Development: A ,17omparaiive
Assessment of Fib.,qcial Returns, 
Adoption Barriers, and Impacts of
Tilapia Production Regimes 

.J(
>,c ii I N(lrnai 
Auot 111'x-,ersity 
A.t.ull
n. Ala'bamal 

Atl-irttn I nl\ CrSity 
Aublurn, Ala anii 

TCry R I lnsmn 
Auburn I'niversity 
AuIburn. Alabama 

Progres s,,.,,,,ty
investigationaims to tty the process by which I1/CI6 


re.s ch fin e implemente.,,d o,host,c n,,u-
farnls Lswell is 

to illuminate the iportance of major inistitutiois foi- the 
a(luactlture indust s deeloprient farmers al(lTo this enrod, 
officials at (lifferent Pl)/,ACRS host cotntries \ ll he interviewed. 
l_'1\ September 1993,, Ihon(1ran farmers and officials had been 

Frlther inleme\ il in fhailanl and( the Philippines Nxill 
be col(Iucted inl 199i. 

A lgal Bioassay for 
Fertilization 

Clhrist i phtlr F Kno (i-Ila 1stn 
As-ian lI-tittttC ('I) CChf( illy)' 
lkingl( 1k, "lhiailad 

and 
Nlichigan State tUnifvesity 
Fast linimg. ,Mtlgan 

Ilai, (httin:un 

Asian Institutt (N 'T.chinCIlgy 
Banglko k, Thuiland 

Progress Summar , 

Apractical algal bioaLssay technique for managing fertilizer inputs in 

aqoactilture pondcs isdescribe(. The method inxolves adding 
concentrated spikes of nitrogen (N),phosphoruts (P), and carbon 
(C)to25-mi. ponl water sanmples incombinations of N,).C,N+P), 
N+C, P+C, N+[P+(:. an(l control After three la\sof inctbation, 
samples are filtered an( relative algal rcsponses are evalated by
comparing filtei. coloration i,,ii l esi,, selectedeach other from, 
spike conihinations reweal pri nar\ ai(l secon(lar hlnitilmg 
nutrient(s) oufphvtoplanklton l)ro(luctiit\. Water cimel,stry am.1,ses 
generally agreed v\ithalgal respoiises to sl0kc cminlations inalgal 
bioassas perforniel on farm anl station pon.is. Results from 
routine algal bioassa\ scan proxvide pond managemlent gidelines 
for fertilhing with N,1),our Cat ilnitinmtm rates, hldf the inltlanll 
rates, or nol at all. 



Appendix.
 
List of Acronyms and Definitions
 
All) 

All' 

ANOVA 

AU 

BMAlnurnhe' 

Baseline Data 

BFAR 

BIFADEC 

Bilateral Programs 

Board of Directors 
(for . CRSP) 

BW 

CGIAR 

CIFAD 

Collaborating Institutions 

CRSP 

d 

DAST 

Data Analysis and Synthesis 

DE 

dNPI' 

DO 

Agency for llt rnittiont l)t elopnient 

Asian Institute of Technology, Thailand 

AntI~sis of Variance 

Auburn tninersitv 

of hioding sites 

thlhatinfornation and data base in son, sector or :spect of a (lebeloping country which is necessary 
to me:LMIure change in the futlure 

Board for Footl amd \gricnIhre Resea'ch 

Board for hIlernational loo( aml \gricltoal l)Dwlopment and lEconomic Cooperation 

xNiestaiice prograuns im oing arrangements het,teen a single ole eloping countln iii(I a single dolnor 

COItilIn 

an adisorn' hod%selected to :Lssist. ili se, mn(l make poh\ recoiniendations to the M E in the 
ewecution of ,t CRSV. inenbers represent the interests of the CRSIP 

hod%\\eight 

Constiltatn e (Groupo)l International \grcuhural Ret, rch 

Consortim for Intermational Iisheries anod \qiaculture )e elopriient 

institutions \%loch finrn a l)artnership :pirrangeient mt i a lead ptlicipating U.S. institutionIto 

collaborat (noil ispecific rscarch project 

Collahoratie Research Suppor PrIrni 

day 

l)ata Anal sis and S llthesisTeamt 

the pIrocess of compiling and anaying information about pond culture s~stemis frot diverse sources 

into a colterent. usille format that can be applied to the development of predictie models and to tile 
improwcment of the eflkcienc%of these sxstet'is 

digestible ,eorg 

ditl net priiiar, prodtctihitq 

dissolmti o\ %gell 



DOF RoyalThnl'it)eailrtment of Fisheries
 

DP digestible protein
 

dr dat.linrie resirantion
 

EE 	 I 7a-eh %nlestr(liol 

EEP 	 E\ternal Ialuatiin Panel enior scientists not imoked in the CR516- aiid selected eternalh for their 
;ibility to e\ al lue el)Ipecln h the scientific pr .ress an(d rele\.nice of atC l' progriiin On :in ongoing 
bLsis 

Experimental Protocol 	 a (lltai !(1plan of : fi (I e penient \\ hici specifies eperiiiental iiethnlos. ,aiiipling schedules, data. 
collectiion, itc 

Experimental Treatment 	 fish cutltoural practices (eg feihtil/Cr ,ipplicat ion. ,,upplemental feeding. etc ) \,hich mo dif. the
 
Iph Nc, chemicaln::l. ind hohogncil einitnrometnt
 

Expert S)stcm itc0oiplterl/,ed compilatioiin of kilo\%idLge that I. used to make "initelligent" decisions :)out the 
managellllt or .laLItof pmo.ev ol ,\tem. 

FAC Fresh\ater \qLia ultii Center., Central I ti/on State I ierPit. Illilppines 

FCR feed] comeri'on ratio 

FDA '.S. Ilood and )rug thmmnIitrdtiion 

Field Experimnents controlled Ish prodhuiction e'prnments in %\hichiquantitati,,e responses to different levels of 
treatments are measured 

FI'E 	 hill °lme liquiddeilt 

(;M, gross fish oeld 

Global Experiment the omerall plai of :,tII for research on prolems :tnd constraints, global in nattre, whose reslL% 
are applicbhle atid transferable regmon:dl and global. (" ordwide) 

GOR (;oernment of I?\anda 

(;rant Agreement the formal legal document "Ili relrentsit biiding agreement het eel kit) and the ,%11institution 
fora C1', tis, , th, legal document for the (RSI reco0gni/ecl as such nh,\1) and the recipienlt 
Instittnsn.
 

(nIIt Proposal 	 the formal diwuinent stihnintted h \ :um\11. to I),pirolposing atCR.,' for receing :tgraiit oltlining 
the manner of Inpleietaimon of tImeprograni aiid sOiiig the biidgetlar requirements 

Iost Country (IC) 	 : tle\elol)ng contr in %kltIia CRI?;I'[Ilas formal aul ties 

i.d. 	 inner diameter 

INAI) Inestigational \es iinial I)rug permit 

INRP Internatnonal Iesearch Project 



Institutional Development 

JCARD 

JRC 

LDC 

Lps 

Matching Requirement document 

nib 

IE 

MINAGRI 

Mission 

MOU 

mRC 

NSt; 

MFr 

NFY 

O 

NIF 

NMFS 

NPP 

nR 

NRP 

OIRD 

OSU 

PAR 


improvement in tile cajpability of institutions inde eloping countries to conduct de eloploilt 
programns for agriculture and other sectors, or for implementing educatonal/trnniing, resea:rch, 

health, and other public progranl,. This inia'iinclude improwneents in ll sic:al facilites, equipment, 

furnishings, tranportatioi, organi/ation , but refers lrini-irily to the (W'elopmlent and training of ;t 

professional cadre 

Joint Comnittee on .\gricultural Research and l)eelopient (forinerl%Joint Research Commlittee), 

BIFI)(EC 

Joint Research Council, [ S\II)
 

Lesser l)e eloped Countries
 

l.:ulpira.. Ilonldraini cirrenic
 

that ,tini ot resoirceN, fimincial or in-kind, \hich panicipating t'.S institutions must collectively
 

contriblte to a (;RSI1progri a.s defined in the grant (also called "cost sharing")
 

inibolerone
 

Nanagellielt Entlt\
 

Minislere de I' \gricultre, de 'lllevage, et de 'lEnironeient (Ministi' of Agriculture, l.iestock :nd
 
EnWronntent)
 

a forinlll. organied I SI mllt in a det eloping countr' led b%a Mission Director or , countix 
representtMe 

Meniorandim of I nderstiding 

Nhariculture Iesearch ai d I'raminig Center, [ nikersitv of Ilawaii 

Michigan Sttte I nimersitt 

17c-methtestosterone 

net fish Nield 

Non (oemillent Organl/ation 

Natmional Inland Fisheries Institute. Thailand 

National Marine I isheries Ser%ice 

net primar. prohtlctilit% 

nighttinme repiration 

National Research PImoject 

Office of Internatlmnal Research aind i)evelopnment 

Oregon Staite ( mimmersiq 

plotosoMtheticall1 lte rithation 



Participating Institutions 

PD/A CRSP 

Pi 


PMO 

PPCl 

Practices 

Predictive Models 

Principles 

PVC 


RENARE 


R&D Bureau (R&D/AGR) 

RWF 

SPN 

SRI, 

Subgrant Agreement 

TA 

'rAN 

TC 


TII 


TI1B 

Title XII 

TSS 

TVS 


those institutions that participate in the CRI' tlder a formal agreement with tileNianagement !nitil 
which receies the All) gr:tam
 

PIond l ni rs! j oaciihItorot lahoratin eResearch Supporl Program
 

Principal iimetigaloi.s -scieltlists !incharge of tile
research for a defined segment or a scientific
 
discipline of a (RSP
 

Program ,lanagement Office
 

Program and Polic. Coordination
 

fish culturatl aciities related to design, management, and ope.'.ttion of pondl cullure s stms
 

mathematical ilodet le ,iseliossimulate the processes oIt rriog in pond sstemlis: in tile
Conte\t of this 
lISP, predict e models :ituosed :usanb:litcal and tool to improve iltealnallegetieil efficlellcy of 

pidc S\"St
CIIIN, 

ph ,sfcal,
tile chemical and biological processes occo rring inpond s\stem, and thtiir iltteractions 

Ii I l chlride, colill00 thermoplastic resiln 

Departinllnt of Reliiemable \at ural Rusourf-,Hol(ir;Ls. Now kno%%it as l)ireccidn Gutnlnd de Plesca 
%\tlciittira, Ilhodurnis 

(formtrl%S&I'/ \(;I?Horeau of Science anil 'rectioog ) central hureati of Al) inWashogto, 
clargetd \iti adoni steriig \%orhl\\ide technical and research progrmsin for thc benefi of [ SAIl)

,sisted coiltries 

I?\%andan franc 

Serice de Piscictuhure \atioatle (\ational Fish Culture Sen ice) 

soltble reactn e phosphorus 

adocl men trepresn ti.tiga t iiade btt\een tilebagreeieii m NIl: and aparticipating institution tinder
 
authorit% of liegrant agreement bi the ,\L and Alt)
 

total alkatlinit% 

total
ammllonia iitrogeil 

Technical Conimt te - a group of scientists participating in thte research if ttie CRSP LSP's,se ected 
to help guide ttie scientificaspects of tile of aCRSPresearch program 

total Iarliiess 

Itaht, 'Thai courrenc% 

theTitle X nAieltihieint to tIe Iitertational Desheloplment ainl(Food Assistance Act of 1975 its passed 
hy the tInited States (C;ongress anl stibsequently amended 

total ostlended sotlids 

total olatile solids 



UAPB Universi:y of Arkansas at Pine Bluff 

UgCD University of California at lDavis 

UIf University of Hawaii 

UM1 t'niersity of Nicligan 

UNR lniversite \:ationale du Rmtanda 

UO 'Universtt of Oklahomia 

USA ID United Slates Agenc% for International l)e, elopment 

UISAIl) Project Officer an official AID emploce de.mgniatted to omersee a CRSl on helalf of AID 

Wl D \omen InIwltopinit 

) r Year 

I L 
.+'1
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