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?able 1. LOCution a~d crop;ins ~a~t~~~ ~h~~~te~i3~~~3

of fa=~ level tes~ed ~oGi=i~atian ~o cropp ins
systems practiced :J~:,r s~(J.ll farm~.=-s of different
areas in Central r.,nerica (G'..TI:::: 1975-1979) .
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Table 2. Chan~es in some technical economic indexes as a
result of farm level evaluated ffiodifications to
croppingsys~erns practiced by swall far~ers in
different areas of Central America (CATIE 1973-

• "1979) ••••.••••••••••• c •••••• _ ••••••••••••••• _ ••• __ • 13

~~le 3 ..

.1 ~··~le·

Technical. economic efficiency indexes for some
fam level evaluated modifications to cropping
sJ·3-=.ehL:: Fr3.~tic-2d ::';" ST':"~2-1 =2~~rs in different

·~£~ecc cn p~ad~2tiQn an~ ~rojLc~~~ity .~~ Sc·'er2~

fa=m :evel evaluated wo~i=ica~ions to C~OP?lng

s~l'st:erns p.::-acticed b:i 5wall farn~~s of diffe~~:J.~

areas of Cen~ral Americu (ChT::::: 1978-1979)
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~l;~~e 1. C~TIE's orgar.izatioDal cha~t, 1979 v

Small =ar~ers Crcpping Sys~ems Project, research
sites loca-cior. 1976-1978 .
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:'::e "Centro Ag.:-onor:-.ico Tropical de r:vn:st:.ic;aci6n y E:1senanza" (CATIE)
~3 ~he =~opical Agric~ltural Resea~ch ane :'rai:1ing Center located in
~~~.:-ialGa, Costa Rica, Cen~ral k~e~ica. (AdG~2S5: CA7IE, Turrialba, Cos~a

Ch7IE is an autonomous non profit institution of scientific a:1d edu
cational character. I'.: .-las founded in 1973 and is an association -",'i-w'-lin
the In'.:erarnerican I:1s~itute of Agricultural Cooperation, belonging to G~e

Organization of America, States, and the governments of ~he various coun
tries in t~e Central American Isthmus.

School and one
~~~ ?~i~=:~al li=r~ries in agri=~ltu=e fo~ La~i~ fu~e~ica. At present

..:. c::-3..:1~=c~.~~:'C)n ·:Jf -=.he 01:: =~ai:--~i:'"',,-; a::.d. .s.~.3e2.rc:h Ce~1te~ (C:::I)

Sc-:.e!1.c-=s : GCA) .
~-::. Turrialba.,

movea its he2d~a~ters

the ~rc?ical Cs~te~ of
LO San Jose,
::'~air... i:1g arJ.d

Costa Rica,
?esearch (C7E:n

T:1is was founded in 1951
~Jar~ers in San Jose and
Eng2.ish.

f::-om Tllrriall:·a has been the T:JF~;;~I..~3h jotlr:12..~_.--_

in ~urr~alba; today it lS edited a~ IICA's head
?ublishes scientific articles in Spanish ane
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I1JTRCDUC:~IOt,;

~,~sdocument responds to an invitat~on by FAG to par~ici?ate in t~e

"Cor.:;u::'t.a~ion He'eting on L:atc;~al P.esources HanagEncnt for .='000 anc. Asri
cult.L:.ral Production t..'-lrough FaITi1ing Systems adap~ed to Ecologic2.1 and
Socioeconomic Conci-cions of Small Fa::-mers in L'1e Caribbean Region". I~

at.tempts to present CA~IE as'an insti-cution, its objectives, philosophy,
~~Q wo~k methodology.

_::. -iQ ::"'1 is , t::e p~esen~ation starts by :-:-evlE'.nng CATIE' s manda"CE and
In ~h2t fc~:ows, it cance~~rat~s

..::~ _ -s~-:;:ci£ic prejec= L'lrough which C=-.TI£: has ~ee:.oetr2achinspart of its
rci.--:dat.c: geographical area. ~oJithin t..l-.,is project, special attention will be
.o.:sen ::8' its. me t.."'lodo logy , c..nd ho"", a s~'ster:'.s approach c....'"ld :aul "Cic.iscipli:1ary
:::.. :::,:'::;:-. :-.ave. ~een incorpor.J.t.edi SO::1e £inc.~n;s a:1:::' res;.:l ts are also reported.
?i.nallr.a partial reference is ,,"Lade "Co other C;:'.TIE proc::rc..ms, p~ojec::s and
~~eir research resul~s. Tnis is no~ an official presentation for C~7I£:.

Cpi:1icns are the au-c~or's responsibili-cy.

~.e Tropical Agriceltural Research and Training Center was createc as
a regional institetion of support to the agricultural development effort.s
in ~~e different countr~es of L~e Central fu~erican Isthmus and the Caribbean
?egion. Up to ~e present, C;TIE has concentra-ced its action in the Isthmus.
I~s ~~in tools woule D2 t.he actual effecting, promotion and stimulation of
2~~~~~:~ural research, and d~fferent levels of t~aining. Its main chrest
wce~c ~e in selected as?ect.s cf agriculture, =orestry, a~L~al ?~oduct.ion

a~d r~la"Ced fields. Its presence in every country should respond to an
explic~~ requirem9nt by ~hem.

I'

!

I,.
!,

"t

C~=IE would no-c act alone. It sh~uld work ~h~ough and cocperate
~a~n~y ~ith the natio:.al Agricultural Resea~ch a:1c Extensio~ institutions.

?::..:J., Agricultural "Sccn':Jmist, G;TIE.
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~Lis interaction should contr~~ute ~o s~=en~L~en those insti~u~iQns by
stim~lating a better use of existin~ capabilities and the exchange of
;';'nowledge and expen:ise'· among countries.

To define its present lines of action, CATIE asked for guidance and
id~ntification of priorities frc~ the national agricultural research and
d~velopment authorities in the Istr~us. Based on this consultation, the
goal would be to con~ribute to L~e ~~provement of the low income farmer's
well-being and to the rational use of natural resources in the region.

Rural population in the Isthmus accounts for two thirds of the total
population. Small farmers' fa~iliesaccount for an absolute majority of
~hat rura~ population. They also produce most of the food directly con
sumed within the re~ion but their income and resource e~dowment is the
poorest in quantity-.and/or quality.

To d~~empt an a?~r~acn toward ~~e stated goals,
~as:c ~ese~r=~ ~ctions ~cward t~e cevelcp~ent of technologies in the

'. are: a) ar."il;":prove:r.entin relation to dlOsecurrently used in areas of
small farmer concentration! b) appropriate to L~e ecological and socio
econorcL:.c cOl1di~ions in whi'ch they would be used and c) attractive and
adoFt~le by their potential us~rs; that is congruent with their resources,
k110',."leo;e and goals. This orientation was based on the re'alization that
there is a lack of adequate "modern" technology for- the srriall pro.dueers,
in the tropics.

CriTIE has defined technology development. as its main research .. area,
recognizing that.in such a process, the technology should be studied and
evaluated-'throughout the whole process, beginning with its generation.and
ending w~th its adoption by farmers;"

The wain focus is still on the technical aspects of technology but
their direct implication for rural development and, in particUlar, for the
small farmer's well-being is carefully evaluated.

The approach also allows CP.TIE and collaborating' entities, to better
identify the responsibilities and possibilities for the Research and Exten
sion institutions within all institutions dealing with agric~ltural and
national economic development. Without doubt their actions will be much
more effective when L~ey are complemented or they complemen~ ~e actions
of those other'institutions. For this to happen, a proper and effective
coordination, or at least corr.munication, between institutions should exist
both within the agricultural sector as well as within ir.stitutions in
other basic development sectors. At present, L,is coordination is not well
defined in the 'Central American Isthmus.

C~TI2 has found that at the field cperational level a consciousness
~o~t the need for such inter-lnstitutional coordination is getting strcnger.
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. :::.. . ~-'-. ......
. ~ .. - • -- r ~~c~sic~~ a~~ actic~s ~ill ~e needed at t.~e di-

Congruen~ with C~TIE's mandate ~nd national development pri~rities,

a ?roject of reseerch in cropping syster.s for small farmers ~as i~~tiated

in ~ 975 _ T;'--:is project, financed by P-.ID/ROCl<...P*, proviciec the ini tlal out
~e~ch ~eans for CATIE's work to all the countries of the Central k~erican

I~s~~~s. =~ has also been c leade~ in L,e defini~ion of ChTI~13 cu~re~t

~ne ~roject's objectives can De s~~~arized as follows:

-l) ':.J ::·_~·.--?-:"f.]?1 in i~~~-=r~ct.,:,,::'n ~.i~~'"": r!2.:::.ional =esearc~ i:1st:i~uti8ns of
:~:~. ;~-~:-.:' =:;l~':';l::-.:-ieJI :~ne=-""".-~;;-:'·:':'JS:'2J or s~r..::..~e-:;ies ::::;r c::'-QPpinS-

c) 7.-.-~se ::ce'::1ocCJlosies or strategies should enable a research team to

syste~s use~ by s~all fa~mers of specific a~eaSr and i~ te~~

cc~e, productio~, use of labor end nutrition.

7~e s~ecif~c oUt:puts i~cl~ce a ce~~ain ~~i~e= 0= ~e~tc~ =~c~~~cal

clte~~a~ives for selected crcp?ing systems in speci=~c ar9~S an~ t~e

tt":li::.i.-nCj cf a :mrr2J'3rof national personnel for the t:ipe of ',:or" beir.g Gone.

~~~ ~rojest began its second phase during L~epast year (1979). Tnis
~~~S2 ~~~l also include research on animal production systems a:1d mix'3c
'- _ _ A __ ~ an:: a •. i::ial IJroduction systems, as steps towarc a genera.2. far.ning sys
~e~ research. The speci~ic outputs have also been expanced to include the
C,,""'2~0~:;1en"': 0:: methodolosies for ext:::apolating the results bet·...;een areas
~ ..:: L~e study of ?roper ways tJ ~ransfer those results to the fa~ers.

the acq~isit~Gn of aGe~u~te ~nowledge of the far.nins

~hc project requires direc~ interaction
~~8 Ex~ension asents i~ the working

areas. This re~~ires

c0!10itions as well as c.oi~g field e:,.:pe::-i::',ental ·..JC~~:' i:1 sillall fa~s .. Exper-
~~~~t~l sta~icnsr l~c~atQ~ies a~d g~ee~~uses·wo~lcDe used f8= s~?pcrt

research which requires better environmental co~~ro~.

The work characteristics require the ptirticipation anc l~teraction of
5e~eral disciplines in a ~e~~. T.lis also requires the use o~ a proper tool
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a ~Gol 2~S be~n ~he ~asic p~~nciples

c= ::r,~ "S~~lS t:e~s Appr~Ll::r.. lI. 'I"::e ':.e2.Y:'"L ~c..s in::ludec. agr::.:nornis ts, phytopatho-
lc;ists, 2~toc~lcg~sts', ~~~~ ~~nager~~= speci~lists, ecological systems
s~ecial~sts as well as as=ic~:t~ral eC=~OG~5~S, sca~iscicia~s, a~thropo

logists a..11C COITL.'"i1uilication ~~·;:?er::5.

~e ap~roac~ has also s~o~n i~ ~~~es3ary ~o kee? up ~o c~~e ~i~~ tne
~resent anc 2~ojectec ac~ions of o~hsr ag~ic~ltu~al ar~d rU~21 Gevelop~en~

.i~stit~tions p~ese~t in L,e ~orking areas and L~e possi~il~tie3'o~ {nser
acti~g with them.

T~e prcjec:: presently operates by locating one agrooomis~, ~s part
of t~e na~onal institutio~s, to· coordinate the work iil eac~ country.
Sever21 scientistis have headquarters at Turrial~a fro~ where L.ey con
::ii1ously tr.J.vel to t;ne differen~ work areas thrDughout ~he Is~1-..r.ms." Every
CGll!": ::'=-'z' ? .::c;v ides the counterpart personnel to" fonn na tional- "CECi.tllS. \-iorking

The wo:::}:':'ng :-:;et;-.8c.ology h-n.l..c:n ::.3.~. C::!7'.eL",~ec. u3 ?a.r~ 0= c;T=~ I 5 c:::-cpping
s'l~~e~ ~esea~ch projec~, is ide~tifiec as a-va~i~~t_ af t~e seneral ?arwi~s

Sys~ems Research Ap~roach (19).

?ouuc.c.::ions for t.he Nethodology

To a"Cte~~ an Ll1prOVe~ent of present cropping systems, or crop pro
=u~"Cion SYS~~~3, ~t is =i.::st necessary to know L~ose cropping systems as
~e~l as L~e exis"Cing conditions to guide the work. L~ose conditions are
"t.."le fa~er' s current resou.::-ce enaOI,:nent (qu2.ntity and quality), his goals
a.r.d ~ur.:::'oses, as ""ell as his know::'edge and r:-.anagenent capabilities (what
::hsy are d8ing, ho',-: they are doing it Cine. -.-/ny they are doing it).

Exi5~ing ~onG~~ions ~~ ~~c sffia~: =2~IS leJel, ~~ic~ Gete~ine wost
of d:ei~ crcpping s~"ste:r.5 ch2.rc.cter':"s::i.cs, ere c6nse~uences 0= L.1ie eCQ

losical as well as socio-eco~G~ic e~virc~~~nt l~ w~ich small fa~e~s work.

envi!:"Ol"JEen<:: de::er-:::ir.es :::-::;s:::' of t;,e pZ1c'sical andT.,e local ecological
~io~ic character~stics of the resources handled by :~rmers. Lle se char-
acteris~ics force certain technological adjus~l1ents in L~e crsPFi~g syste:::s
as well as adjustments and priority c~anges in farmers' goals. ?or exam
ple, in areas of erra<::ic rainfall (i.e. ~~e North of £1 SalJcc.or) I small
::armers have developec c:-o~?i.ng ·Syste.r:-lS based ma:':11'l on. carr. arJ.c so~ghtlffi,

:7"..:;51:1y as aS50ci2.ti.~n cr rel.3.Y crops. I:1 case of i::s::.=:Eicie:-..~ ra':'~ for
-:::::J:::-., (the p~e:::~!:":;d ~~':);;J, c.:--ley v·;ill .~~ l~c.s"'C. ~2~JeS~ s::Jrgh:":::i, c.i::::"::isl-r':':lS
:':-t~ .L"1lplied :r-:'sks ::O.!: ~;l':::':"= sl...:':::siste:,.-:-:::. In ar~as w:J.ere ~h~::-e are ~::Jss:'::'i2.-

~-=...:...-:::::; c:: exc2s.3i-fc !:'"3..":"T'I, ~"1e:./ ::'~e=~~ cS50C':".:J.~':"G:-~s =a.s~d CL ":-':"::2 2.:::::' ::a.=::.
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~~¥~:.=~~ tr:e locali=a:::'on a:1c. 2.:::-:-a..:-..~2T:"'.~::U: c= -:..:-~CS~ C::::-:J;>S -v*·i ::hir-.. w'-l.~ .r:a::m ar-e
~CC~~~lCeC i~r.~~e asa~~~ of ~c~2~ avai~3b~8 i~ t~e ~r8und.

Societ.y I S ~nfluence l:i S ;:0'~':-_ ~l2:""5 t:. ~ne ;:'00 r gcc;;raphic a:1c. i:1.cQme-
brac}:eo: loca':icn of smal.l ra:::-:;-_2':::S. ':":12:1 ;-.ave been relegated. ::here by t.he
general t~~e of agricul~~:::-al ~evelc~me~~ and its present st=uct~re, based
:na.i:'..l~11' on large sec-Ie, cap':- -:'a2.. i:-J.~e!1:; i,:.re, expcrt-t},?e p.rcd:J.ction. Howeve!:,
saciet.:)t Taa}" alsD provide ince!"'~~i"\'.."es a.n:i si..:?portin:; guid2.nce to ~C)se fa.rmers ..
T:~t2se ma~" come as iriIp=C\Te::l.~!1:: to thei~ pro:j,~cts l:i2r~:.e: (r:12..::-ket:'::g i.~.s~i"Ct.:

~~ons), rein~orcement of their ~esource endQw~ent (s=sdi~, subsid1", in~u~

and machine services inst.itutionsj and reinforc28ent. of ~ei.::: knowledge
,research and. extension t.~~e institutions).

~,ese €o~sideratiQns allow di£feren~iation of four ~asic stages in
~~e ?aL~~~g Sysie~ ~esearch (24) approach, as attempted by the Projec~:

£a~~ing system, as it exists
what the relevant cropping
:oyst.e::-_s a:ce at ra::::-m le,.rel and

co~s~rai~~s are ide~tl=iec and tes~ed unde~ fa=~

far.T.er's par~icipation. Suppor~ research needed

Stage,
and.

l~ ~his~ a ~a~se c£ t~ct~~logy changes
most rele~an~ to overco~e critical

cODdi~ions wi~ the
design,

re~irins more eX?eri~en~al· cc~~=ol, could b~ i~212~e~~ed on the farm
as well as the experimental s~a~lCn.

3. The Validation St.age, in wnlch a small number of the-most. hopeful
tec;~;.slcsies arising frQm testing are examined in comparison '",ith G~e_

=~~~r's o~~ technology and subject to their direct managemen~. This
;,-muld help to t.est ho'''' the "neH" technology fits within t..'1e en t.ire
fa~.ing syst.em circlli~st.ances and to ant.icipate feed-back on adoption
?'Jssibili~ies.

~ ~ T~e E:~-:.e!':s:.=n S't.2ge, 1.:1 \-.·;-.. ich ~,e te::hnologies :,.:hich were found to
::>~s"t a,\Ter::::::-.e ci'1e rele~..;·a:1t _co:!striii.-~t.s, as v.iell as :itting into the
fa~i.~g s:/5~em, a:::e extenc.ed -=0 fa~ers.. T:~is reqt:.i.=es 2. s~rict

in~e=ac~~c~ ~ith extension and otl1er ins~i~~ticn5.

Ideally, certain levels of ince~-ins~ic~~~c~al i~~eractia~ shoul~

e;.:ist at every stage. The research srcup sho:..:ld ~2.ve leade::::-shi~ in stac;es
2 and 3, be involved in stage 1 a~d support the pl~~n~n; and evaluction
of stage 4. Under ~he Cropping System Project in ~~he Cent.ral American
Zst.hmus, the th::::-ee first. s~eps under t.he app::::-oach hav~ been ~andled mostly
i::ly researchers. It i.s a.pparent -that they will also neec to ge~ r.lore in
volved than foreseen a~ ~~~ =c~~th s~age. ~1is is cC~5:dered to ~e a
~=2.nsi tory si:-tuatio:: ~nd is nQt i:] reSl.::'':'-S::7.en-=. £c~ t:-.:::: a:;;::.:~cac:h.
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~!e "1fi2 L:hodology" tc ~2 -::esc:.~i..::Jed is cD c.tterr.;J:: to d":'st.':-~:;:J.=e ":::~

pu:::-pose of the focr ~esearc~ S~2.ges -::h:::-cughout differer.c ·",orK':"nc; ?i~c.:ses.

7.-,ese ?hases are necessar:i ::0 al2.01...· the p:::-oper anc ir,-;:es:::-ated werk of a
~~ltidisciplinary researc~ te2~ subjec~ ~o w~9 usual personnel anc budget
~~st~ictions at national level. ?~=~~e~.~re i~ attempts to allow and to
prcmote the compl~~entary action amcng agricultu:::-al institutions.

Sisply stated, the phases in the "ii1ethocology" to :"iliple!l'ent ti1is type
of :::-es~arch in specific areas are as fo~lows:

Beginning

~j Arec de~i2i=a~~on ~iC g~neral charac~e=i=~tio~ (~ec~~ical ~~c scc~o-

econoreic). This is based first on Dackground in£c~aticn ~c~~~~~~n-;:ed

Dy reconnaissance visits to ~~e area by a team. Such information should
allow deli~itation of relatively homogenous units (in terms of climate,
soil, fa~. resources endo~ment, etc.i within the universe of Study
(selecc:ed area and farmers). These units should be used ::0::: surveys,
ex?er~~ental ces~sn and interpo~ation of results. Each of the se
lected ~nits should now be furG~er characterized G~rough informal or
:[0=..3.1 sur'.'e:;s ane/or measurement procec.u:::-es. - )·!ethods '.lsed will vary
d~pen~ins on ~e co~pleteness of existin~ in=o~,2tion and ~vailable

researcn r2so::.:::ces. -The purpose is to identify the relevant crops and
cr~Fpi~g sysLems, thei:::- principal constraints on procu~tion ane pro
c~ctivity, and o~her crite~~a for evaluating ~esearch focus, progress
a~d res::'~Ls. An attempt should ~e made here to suickly identify
"ob':ic'-1s" tec:<nological changes '.....hich could be int:::-ocucec and adopted
~i~hou~ leng~,y test~~g a~d eva:~a=ions.

Ever:l year

c} Te~~ ~~alysis cf the ~ctualized technical and socia-economic informa
tic:. abcut the area, :arms, farwers anc sele~Led :::::ropplng systeDs.
AppraLsal 0= the ava~lab~~echnicalknowlecge of the ~esearch te~~ in
oreer La:
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2) Clds5i=ica~~8r. c= ~es~~~i~S cesig~s according to the tea~ expecta
~io~ a~G knoNlecge of ~~eir ?er£Q~~a~ce. rtes~lting groups could:
i) need further exploration or su~port research; ii) need agronomic
and/or eccnoQic evaluation; iii) need validation under far~er ~an

agemen~; iv) be ready for diffusion.

d: ?la~ning of the field work for the year. ~ll phases should be ti~ed

to allo"," the begi:ming of t.'1e field ',lork in accor::ance ·.·.-itf'. ::.he agri
Ct;l tural season in the area. P 12Jlni:1g' shcn.~ld defi.::e ~Y?~ r nUl-r:::,e~ I

~x~2ri~ental ~es~gn a~d location 0= expe~im~n~s. :t should ~lso ide~

~i:y and ~lan co~?lementary studies for the a~ea'=haracterizationand
s~~c~al st'.ldies. P-.ll should be g-c.ijed by requirements and availabil
l;:'-; of research resources. The ~ajority_of field work should be 10
~~~=~ on :a~.s an~ in=lude the =arm~r's participation even in plan-

:":'.:i~=-O:;'S c= .;;==\'"="::n':51y Q~se::.\.l'ec ~-:'2sl-gns; v) \,'"al,:,c2.t.lo:l ;..:r1de1:" c.i::.-ect
~2..~le!:".s I ~~~a;g-=::1~n~ 0:: I=-:!:"e".riC'.ls.l:l e"Jal:J.atec. desi?DS i ·,..ri) COIT'tP.!.-e2e:'..ta- _.
LlOi!, as ~e~ded, c= 2=ea, f~r~ ~lC 2c~ual c~opp~ns sY3te~s c~~r2cte

rizQtion, espe=ially in ~heir dyna~~c charact~ris~ics neec~ns ~ulti

perioG~c observations; vii) especial studies o~ asronowic, plant
protection and/or socio-ec8nomic nature.. Ef£o~ts to repo:!:"t and t~3.ns

fer already validated technologies to appropria~e instit~tions for
t~eir diffusion and/or implementation, should also be planned. This
~ncludes a d2fini~ion of the t~ing and procedures for this and ~~e

additional re~uired work interaction with other institution in the
~r~a. ~e p~a~nins should be a complete team effort so that most of
=~.~ ·,;o::::-}:. and responsibilities are und~rstood and accepted as appro
?=iate ~y each me~be~~

",\
- I I~~~ementa~ion of planrled field wo=k. This should include at least

a ~id year revision of progress ~o include ~nd rationalize necessary
~revious and future adjus~~ent to field w8r~ in th~ year.

f) Team analysis of field work resul~s and act~2liz3tion of e~e Lech
nical and socio-economic info~,ation abc~~ the area, f~~s, rar<:,ers,
ar:.c. selected c~o~pinS' systerr~s. ~"li~2 L.r~is ~hE: t~am is reac:y to sta:!:"'C
the next year's work as In phase c).

~n case of coordination of action with o~,er institutions, phases c)
tnro~;h f) are mostly the responsibility of the research team. Phases a)
~~d ~) could be im?leme~~ed ~ith a s~rong ?a~~ic~pation from the te~ but
~~~~ g~e2~eY respons~bility f~Q~ 0~he~ a~~~cpri2~e institu~icns. Othe~

~~s~~~~~ions suen as Exte~~io~ and CrEdi~ s~c~~d also have leade=sh~p i~

=.:.t: d:"~=t.:sion ~c. .L~.?leme:-.'":ati.':;·:-~ of ~rod-....:::ed (~~:"'alidated) l.I.~p=oved ~echnol-
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.:.=..=-.:-=-,=,j :-='-1': ir.. se~"'e~2..1 pClr::S c: t::~-= ~/;,Jr~j, ,J..r..d t~~ ~~:·~.H:-:': i~:1'='2:s q2.i::~d :'r-~

::.:... ==~:: ::'~n"C C2nt~al ~~..J.-:'le~~can :s'":t:-:-:-:::; CO:;.r:~~'::''23 i:1de~>·~~~-:~!~"'L..2..! 0::: '",..ii t~~ C;"'TIE I:;

ccc;~e!""a::.icn..

y..e Multidisciplinary ~eam

The -:'.i.='::-o>c-O>f'.:: tea.::"s formed dt.:ring the project: ha'J;::: t:::-ies. to i::cluce
s:-:;2ci3.;'is':.~-=; J.:-'. agrcno!7':y T pl2.n"L. protection, soc':'al scie::ces and c.at.a pro
~~~s~~g.. Th~se ~e~lS a~e c8~si~ered illulticisciplinary wit~ Lhe Deed for
~~ le~s~ ?ar~ia~ in~erdisciplinary actions during the work. It is intend
._ :~c..:: ~::::: ::J..::-":.i-:-:l:::r discipline or group of disciplines be solely respon-

": ..... _-::-~ :=;""""1":. ~:jor portion of -=-~e '.-lork. Ho'weve=, it has been cl~arly

____" ~s a need for let~ing individual scientists have certain

".·;~·:):"e ~e2.:.~·s olJjectives. L'1is is =easonab~e 3::;:C2 't~:~ '.~- .."".':Jl.~ ":ea.::-.'s e=~,::c-:'

~S ~Q~?05Sa ~f contributions by indivicua: Gisci~~i~es a~d ~le resul~s of
2ie~~ ~~~erac~i~~s.

.. T:'--'.e '\/'lork rec:u:..:::-es a change i-n at:'':'~ude frcrn each scient.l.st \f.;'r-..a I-.. as
bee~ trained as a~ s~ecie:is~.

SOZ.lE ?I:~I~JGS AND ?~SL1LTS

~ive~ t~e ecological and socio-economic conditi~ns, most traditional
c;rop~inq 51'S t:ens practiced by small farI:1ers in the Central ll..inericanIst.hrnus,
are operated very close to a constrained optL~~~. As such ~ey reflect
£a.rrr.er's goa.ls, resource endo'-,TIlent and ~~nowledge as well as the incentives
~:~e'; =~cci·v~e from 30cie::y at a gi."T,ten mo:ne~lt.. For t..:"1e same reason L"--ley are
=-:-. c.. :::Jr:~t:il::-:' 3"':ate o.f 1I~"..rol·...:~icz:1"I sYacuall:; inco:r-por2.ting fragraents of

~he se12c~i8~ =y t~~ swa~~ ~a~;~rs 0= ~~~~nGlc~i=al cc~~one~ts to be
i~c~ud2~ ~it~in e:{is~~~S c~opping syste2s is ~ai~l~' ba~ed ~n ~he c~~ter~a

of r:-:ai~.. ~ai:"';.ir~s a na..,,<.:Jn~_::::. ceG!:""e~ of cor1~::-cl 021 t.:"1e 'N~ol'2 ::=~ct::::~ic,~ syS::'Eril
once th~ innova~ion lS =u~c~icJing~

Traditional c1:oppi.ng systems are usually highly effi.c~ent l:l ':he ~se

of energ'l. Recent price increases in fossil ;:::nergy may show s~c~ a~ eff~

ciencj to be an even greater asset.

C~:::;;;:i:1g sys-te:"7'IS c:--~a.~ac~eristics as \·lel"2. as t.heir co~i!12.r..i~~s ',...~l::n.:.n

ti~s ~a~ing SY5~~~ ShD~ ~i~0 sophisticatio~ i~ ~~i~S exi5t~ns =~sc~c~s
~ ... .... .
~~~~~ ~~nl~~=lng =_3KS
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.h ·=I=s2~ S~l.lc.~- .J: t=C:;2 s:!S~e2"".3 ::-l'=:'Y ~es~~~ 2.Ii. a 12a.:::-::i:1~ ?!:'~ces:; 1-1:.cZ"'.:lv
j~'n~=~cial fo= sac~~~y.

Given ~r.e hign ceg~eE 0= 2c3~~a~ion of trad.itional cropping systems
t.o thei!:" t?;n"'V"irO:7lent and it.s C~r!12..L~ics, an acceleration o~ the existing
"evolutic::lary" p~ocess, instead of drastic changes, seer.:s to be an appro
~~ia~e a~?~OeC~ £o~ resec!:"c~ e£=orts. M8~e profound_ che~ges may require
ft:.r"':.I-J.er anc: fast.ey c8~.plem~:1tary ac~ior"s £:::-OIn socie"L.Y ....~hic::--.:. ar~ seldoril

i~st~t~t~~o~l ~ev~l, ey t~ei= accep~ance of t~e work p~ilQsc~h7 an~ ~~eir

e=rcrts ~c accomCGate to ~e work s~~at~gJ_

At tu~m lev~l =~sults are a~so v2ry ~roc~sing, even thousn ~~e ~r~

s~ ~xcens~~n of some available results by national ins~i~u~ions has

~'. ~ 1 : _ , .~._ --:
:-.../..L __ ~_'--~--::"~

':;OI:'~e gene:::al co~.pa~iso~ iZ1de~{es betY...~een o:1-fc.~ ~eseLir~h resL.:2. ts and
t;-l.C: fe~Le:::-s cneck- c:::-op.:ging systems, obtai:led ':'n di=fere~~ a:::-2as, are sho:,:-'7'i

in Tac':es 1, 2, 3 a~d 4. ~hese results have been obtai~ed wi~~ thE 6irect
Observance, co~~cel and participa~ion of ~armers and farm labor. hil
c~anges ~end to ~e udjustec ~o ~e possibilities and restrictions of ~he

raym.

7he acjus~went be~ween the proposed modified sys~ems requirement and
~he iarw availability of soil water, labor and opera~ianal cash along the
production period were specially moni~ored.

~h~ ~~7~~~ cf =a~s on which di£!e~en~ expe~iments were replicaLed
,ari~G =rcm ~wo ~o ~en depending on G~e area. In most cases ~he check
c~oPFin; 5ys~e~ ~er=crmance i::ldexes include data from more farme~s than
::hcse ci;:-ecl. v i::volved in the experiments. T:""1is is recou-.rne:lded.

evalua~ed ~sc~iications can ~e cl~ssi=ied as: a) c~a~~es ~8 ~he

ere;;: ~:1'; pc. ::::er::l an~ c:-,cwjes to the mc.::a~emer:t or b) changes to the r.,anage
~~~~ o~l~. In ell cas~s c~anses are kept ~i~hin L~e possibili~ies of ~he

fa~ as disccvered =~8~ the area characteri=a~ion.

7~·le is usee ~o prese~~ ~~e mi~oY c~a~ges in crcppi~; pa~~e~~ whEn
t~ey existed. ?ollowing tables evaluate ~he effect of s~~ple manageme~~

or co~bined cro??ing pattern and managemen~ changes.

:·~anag2.:nent changes incl:Jcec. simple modifications of one, or a cc:nbin2
t~O~, cf the followi~g pc~=ib~l~~ies: spatial ar:::-angeme~~ of croFs, fe~~il

~=2= :cJel, ?es~ c2n~rol, ~~~~ ~anage~ent.
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s~s~a~~ial ?~Qpo=~ion ~~e TI~t and
~ing 5is~e~s based on food s~ains.

~a inco~e levels are cue mostly to
absolute incre~e~t resulting frow

fa~i12 i~cGce ~er na ~~ovicec ~y c~cp

Eoweve~, ~ne relative Lupac~ on the pe~

the ?=ese~~ low levels ~~d less to ~~e

the 2oci~~c3tions. It should be recalled
h2W2~Te~, ~hat these ~odi£icaticns we=e rest=ic~ed to be kepc in line wit~

the ?~esen~ possibilities ~t Ea~. level~

T3l...1e 3 co:l't2.l.r;.s several ef£icie:1c~.·r indexes. It l.S clear b."J.at i~

~~_~ seld2~ ~e pos5i~le to i~;=ove ~he efficiency in the use of all the
d~~ie=~~t ~aGtors of production, at o~ce.

~sua~ly the e~ficie~cy ~n the use of labor can be increased as a con
s;:e~·-':'o::,,-::~ of t.:"re highe= level of complementary capital. Almost ah.;ays the
r:::.~:::-:-..K. :"2:;;):::- i:; nigher thar: common lriages i!1 w'le a=ea. It is di::fi.cult
j",.: ..''::~.'-=-"- I ::.(; ':':-.=~;~2.se 0:'- even I7l3.in~ain the efficiency in die use of cas!:

:'\;3; t::z~~c:-:.-=~ ==~~ t:..he =elat~"'Je in::-rease ' ~ lc.~or and cc.?ital, the
e::·:.':"':c:-::-=-= e':==-=iei1c:-- of ::'3.r..d use is ::ey:e:::-a2.~2- ,,:,u.~rC;'I'2C_ ~:--'e lens; term "Cech-
n_c~ ..... e:::~c~~;:.::y in. "::::~ !.lse of -=-.:l:ld T...~oulc. ~~~c. =--QfJ:;e:- t~=rrl cbse0.ra'C.ion.
nO~~~2~, ?rov~sion =or CQnserva~ion of ~~e land ~eso~rce produc~i~~ty level
is i~clud~~ by a) ca~e£ully selecting ~o~ifications ~o prese~t croppiz1g
Sys-ce~s ar:.~ b) req~i=ing c.:'lat t~e economic pe::::-::e::rnance 0:: '::::.e s,~le-::::te:)

tech~G~ogy allows G proger c~~~ensation to ~he lane. Io t~2 i~~al si~~a

tion such compensation should be used to ir.~lement seme land reso~~cs

cGnse~vation practices.

~2b~e 4 contains the expected levels and changes in crop production
a~= ~~~ductivity fo= the different cropping systems and G~eir modi=ica
t.lC:"'.c;. :t: is c1-=a= i:.hat ~either the p::::-esent nor the "i.-nproved" productiv
i~y :e~~ls are i~p~essive in relation to other·=esearch results. However
t~e~ are ~po::::-~ant at farm level and in ag=eement WiL~ the discussed evo
l~~iona~y approach to tech~alogy developmen~~

t·;:l.ile socie-;:~" is not. \..;i':'li ..'l:; ~a impr~'\ie i. ~s sup.pert to small farDers,
through pro~er p~i.ci;l·~ cr t....'-lei= ?rc:c:Jct. G.~lC 2. .2"':l:CJrl;,er and coarc..:. na. ted
in5tit:ltiona2. s'.lppcrt, this St2? by st:=-.? i~ir;'=cn""c::;len-:. seerr.s ~tle cnl,,:.r ",/':'2ble
ao~rJach. Society's requi~eme~~ ~o cccele~at9 foed p~odu~~ion increase
~ill ~e ~~t only pa=~ially if s~c~ a si~uat~G~ is ffial~~2in~~~

As a closing ~o~mentary, present ag~i=u~t~ral lana and l~~= reso~rce

encow~ent and proGuc-civity potential in Centra: fu~e=ica a~o 5~ill suffi
cient to increase food production even at a s~cll farm level. Any 9a~

between ex~sting and socially required procu~tion levels can be at~=l~utec

to ~na~~rc~riate ~o~i=ies. Such policies affect ~he agricul~ural tec~-

;-~()l()q.l ::ievelopmen"":. 3:~d

i~s~itut~cnal su==~r~

'. , .
:"'-:;'Fl eri1e:1t:a-::.lcn p=oces:.; as well

food 9rocuc~io~

as othe~ necessa~y

processes.
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leI ;'~l ';c:pJo:;,Jr. iH.] L,',")("(~ on .:orston !,.ru'9 i!xpcrlrl.lH,t .• l rCf,ull,; or 70, ot e><),.1riJr.Hltal "avcr .• c;cl;; CJBOS in l'a.runtiH\ila
sr-,o~, t[,~ c~: l":.:c:' 01 ~::";~:Ji~rjme;ltal u.vcru~,;cii.
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~~= ~ccie~~ as a ~hcle.

3esi~es the ~iscussed Project, CATIE o~erates differe~~ ii~es of re
sear~h a:,d training dis~rib~ted ~0ng its different ?rogr~~s (see =ig. 1).
rtll proS=2.!:lS sha.=e G. CC:7.::1-Jr... goal and philosophy _ Thei:!:' metilcdolos.ies are
also sinilar, except in those details apprG~riate to ~~e oiological cnar
a~~e~is~i~s o~ che prGQuction sys~ems. ~~e C8~~~mon goal, ?t~losophy a~d

De::i-10c.Ol.C';-/ calls for an intec;ra::ion and co~nplementing of o!Jjectives and
as::io~s ~~ons projec::s ~i~in programs and ~~ons programs within CATIE.
~~e i~sti::~::ion is evolving to~ards that idea. Several projects already
involve perso~nel and resources froci ciore ::han one prograill.

li~es of resea.::ch anc. -v---._
.r:'-~

Annual Crops Program

Tne Project discussed In this doc~~ent d~scribes nos~ of ~~e specific
charac::eristics of the hnnual Cro~s Progr~u. ether ?articular projec::s
wit~i~ the ?rogram'i~cluce ~ese~~=~ C~: u) les~~es otn9r tha~ beans; b)
veget~le c~ops for diversi=ica~ion; c) ~eed management with er.phasis on
~i~iD~~ cillage; d) insect ccnt~ol in c~o?9ins sys~effis; e) research on
specific ~,d widely used cropping syste~s suc~ as those based on maize and
sorq~~~ ~nd ~ai=e.and beans. All projects follow three lines of research:
aj t~chDolQgy development at area level; b) support'research to facilitate
a· a~~ cJ development of methodologies for a and b as wel~ as for 1) extra
pola~~on of research results anC 2) transference of ::echno~ogy to small
f .:l::7:1e rs .

The C12ttle and Small Farn Al1iUla~S P::-oc;=a~ has been. -....tc~}:i:lC; l..:l ~-22£ I

~ilk, an~ cc~ined milk and !Jeef production systems. It is ..ow b~g~D~i~S

research ....·ork -..;ith "small animal species", at small farm level.

j:.;:Jong the most promising resul ts is the "CATIE I s MiD: Pz:-od·..:.c~~o:-: 5'.'s
'Cern" . This consists of a one-adul t-man ::G.-'"nily operated milk procucc:.io!:
~~it w~t~ ~he following characteristics. ~and: 3.5 ha in h~~id t=cpi=a~

areas with pasture of Cv~odon ~lernf~e~cis. ~,imals: 19 lacta::ing co~s
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~iet ~i~h 2~% ~=otein until t~ei~ first b~ee~~~_ Each ~asture ci~i3ion

should rest at least 21 cays before the nex-::. c;razi:-,g and ~e ::er,:i.lizeC: '..;it!l

up ~o :250 :r:s/~a,./~"ear of tJit!.""og:::n.. Mi2.~:i~(; is 7:12chanica: c.:1d +:·...;i.::e a day ..
E....~a.l~2.ted m.:..1..i'~ rLar..c.li:lq £acilit~es Ci':'::"OWS L.V;,:> C:~''';S 2.t a. ~iz.e ..

Studied a~L~als 2.=e breeds 0= specialized for milk p~ocucti~~ ~,a

local aniwals for adapt~':ic~.

Tr~e s.;"stern l s pefcrmance S:10WS an a''''e~a=e production of 1S280 l(g/ha/
year 0= wilk (41.86 KS/~a/day). Ret~rn on investment depencs on cilk price,
2.n=_~;.;, _oJ of animals: and ~acilities but averages of 17.4 96 have been cDserv
~=. ~~~s specialized IT~lk production unit has been studied in Turrialba

.:.;-=.."';; ci.r~a5 o~ Cos::a ?lca. Use 0:- tne unit, with minor modi£-icatio~s,

..-.::" i _'":::: ... :...:,.-=.. -::'2.~ ::::::c ~"..vc Srl.all =a=:1 3.re~s '...lnae:::- a Costa Rica ga"'"erThLlent

.::;~:-::.~ =-es~2!"'c:: ~~Oj2C::3 '!,.... the Ca~":.-=-e a:1d SI:".all Farut ;"_:1i~lCil ~rogra.m

i~~l~~~s: dj S~~~: cf ~ ~i~k a~c beef d~~ble ?u=pcs~ ~rod~=~icn ~~it for
sllial: fa~~~s; b) s~~~:e ~~ecing usi~S ~~2 =U~IS CC~~Qn c~s~s d~=iv3tives,

es~ecially: ~ean a~d C8~~ r~sidues, sut s~eet Fota~o leaves an~ non co@-
mercial roo::s;
~"ii1ants.

c) small a~imal species
. .. _. .
lnCJ...L:.Ql:-i;; p~gs,

tJ2.~L:r3.1 Eeneuable P-esources PrOGram

7£;,:: :;3.::ura~ ?ene,.,-able ?esources Progra;-:l is ':ocussi~g attention at
t·.l0 :"'2:vels: 1) ;,t t".....'1e watershed level, to research their rational manage
~en~ i~ ~ela~i~~ ~o ~~eir inf~uenc~ o~ th~ well-bei~g cf the affected
slli~Ll :a=m~Y co~unitiesJ through co~se~:atio~ of ~heir land resource
~u~~:~y. 2) At farm level, to stL:cy and d~velG? proc:uction systems which
i:-~c::.:.'='e fcrestr')l species wit....~ sever2.2. ~u=pcse.s ..

?cr~ic~lar projects include: a) =~=e ~ooc and c~a~co2.1 ?~oG~~tion sys
tems c~ small farm levelj b) Use of =ores~=y species as stcd~~~ fo~ cC~we=

cial crops such as coffee anc. ca::ao at sr;;all farm level. ;"t.tenC:':'Gr..:.s
given to ~~eir ha"c.li~s facili~y, ~enefi~s to soil quality (i.e. :eg~~es)

o~ potenti2.1 addi~iQnal ec~nomic ben2£~t (i .. e. a third cancpy level C~~

posed of wood trees sucr. as Cordia alliodora in ccf=ee and cacao planta
tions); c) Handling of forestry species in mixed tree-FastL:re 9raz.:.~s

c:nits (i.e. t:rees as fe~ces, sources cf ani::;al ':eec. or wooe ,-lit-I: ?oter.t.ial
3cc.itio:1al econcITLic ~ene==-~); '.:) ·F...gro=G~es-:':r-y ~eC:1i~~:i.2S of ~2= 1I'2:3.'...:DC\Ta"

~::-:.J2 t.c oe~~er util::'::~ ~~~ :;=-~'...::-,.c., Sll:L.~_l.;=---.:: 3.:-'.-:: ...... ~ .. ::: .-~-.~2.":" __ ;:..::~e :3.•..:=~r::; t~e

r:::sLa::~is:-:Zle:1t of a fc~es::=y s;..e,=i~; e7 ?2.st :;r:;w-=-::~ fo~~s-:'.:.~::~ -:i,;:-e:::'::"es fc=

=e:4C-::; ~':J=-es, Dana.na. plar.. t. su;pC':::-~ or c-=...r;e~ c::~.-=~:':.:..a.':' ·~SE:~.
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:~~~~~ ~= Lne res~~~.

The ?e~en~ial Pl~nts Progr~~ is focussing attention on ~NO types of
production sys~e~s ex~sting on srrall farms; 1) Those which include tradi
tio~al export-type p~rennial crops (i.e. CO~Iee, cacao). T.,e first step
lS to ~nGerstand their r~le and partic~~ar characterist~~s at small fa~

~evel. 2) ?rod~ction syst~~s which i~clude other perennial crops us~ally

e}::"s~.i:l.q in sraa:!..l farZ71S, but. l~ss de""'4""e.loped in their i:ecI:nolo,;-::' =.:J~ ~h~

~~~~ :i.~. ~~2~~~~~ ~~a oG~e~ frui~ t~ees). The prese~~ ?~c~~ar~'s 2~~ian

_.--: :... - ~. - - -- - - . - - -- "_-:.- -
i..:-. .:2.~:-:=:.:: .:.:.::-::2. '::;:.lYac-=-=:::::"z2.~iQ~ ci: :';=::IS 2.ns. r:;artic·..J.le..r- F:,-oGuctiarl sY5~~m.s•

• __ :''::''2 ':-~:=i.:=.lbd ~esec.r':-:~i Sta.7:i.Dil d!"'.;. experL.l1ent. includin; c.:-;.;lual and pe~en

~~a: c~o~s, fores~ry species a~d pa5tu~e i~ di£fere~t cs~in~~~Q~s LS =~i~£l~'

~~=~~ ~h~ Si?e~:isio~ of ~his .Progr~u. However, it is a co~on ground f8r
s~ucies from diffe=ent pros=~~s.

Traini~s is a~o~~e~ responsibility of CATIE.
~~:>~S~ ~T"";O rrt.3.i~ i?~ogrCL.'I':s...

Training is impleme~ted

rt) ?cs~ C~2d~a~e ~raln~~g Pr~gra~. ~~is Progr~~ ~s impl~~en~ed by the
0~iversity of Costa Rica and Cri7IE. Students In ~he Progra~ obtain
a. :·12.ster of Scie!"!ce c.egree.. Prcfessionals erite~i:-'.. ; ~~.:..s P~ogr~ll are
~~~n~y from Na~io~al Agric~lcu~2: 1~5ti~~~io~s ~i~~i~ ~~e mili~C2~~

- \
D} ~~aining P=ogra~s a~ other lev~ls ..

;;ouch related to the methodologies a.::d research be::':-:.g ::":::;;leme:1:..",d 1.. ..

the ci=ferent prosyams and cO~lt=ies.. I~ ~~cl~des i~-s~~~ice ~~2~~~~S

as well as special short courses, se~inars and ~orksh=;;s. 7h~3

~raining prog~a~ is c~ie~ted to farmers, tcc~ni=ians a~c ~roies5iG~~ls

in agricu.l ture frow the National Ins-cit"..ltions within the mandate Ci.l:"ea ..

Another special ty~e of traiDin; prograIT ~s lli,der the
Tectl~ical Coopera 'C.ic:-~.. :::t incl:.:.::es C'::".:C:E' 5 c()opera~io~ ':'n
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~=_:;~:~'LS ~n~2.';c;::' l:"'. c.e~/L;:'.~'~::1e:-..~ crie!"l"7:.e·:: reSea:CC:-i, \O-i:'::r.. s~eci21 a.t.
~~~~ic~ tc small fa~ers, i~ seve~21 are2S t~roughout ~he Central hille=ican
Ist~~~5. Lle researc~ is being done by national multidisciplina~y teams
f~~I~d ~i~~ C~~I~'s coop2~ation. The teams· work is guidec by a ~ethod81

G:;Y ·w'i~ich ?u-=.s e::;?~G.sis on field work at s:r~~l. r:ar::;.s 1-2·....~1. an'::: the inter
aC~lC~ ~it~ O~2e~ =~r21 develop2ent ins~it~=i~~s.

~o develcp
=~~~~~5 =£ S9=cific areas. Tne project ~as entered a secc~~ ?case ~o in
C.L_'':~ L.~~~ -5t';JCY of ex~=apolc..':.io~ and ~echr.ology transfe.:.- ~le-:'::Oc.G:oc;i-es as

h~~~ 2S ~li~al p~cduction syste8s in s~al1 farms.

:':Je ::lE:GloG.oloSY includes area selection; its ·charact:.erization to iden-

- ~ -, ---- ---- ... - -_.' -- ,

~es~i~g a~d evalua-

'r~ ~o~k De~~od81ogy incor?o~at~s the-~b~si= Sys~e~s ~~?=G~=~~ _c_

3e2.~'=;~ ~'r-,-r:.::i.pl~s and it is designed to :acilitate "che tea:cl's \';0:-':< aD::: ct.€:
c::::7::J..e::le::~ary i::teraction of its members .tnioaghout all p~a5es.

T~1e r:-.e::::cco:!-8c;y has emerged. In g::-eat part from the e:·{;:)e~ie:~::e ~c.i!l.2·:":

- ,-~- -::-,.=: 't;o:-:'~ c.o:-.e by di.fferent Central American Isthr.n.:s cou:1t~ies .:.r:.ie
.::'-::::-:'2:-,::1::-" G~ •.... i,:h c..~·::'IE's cooperation.

-- -- ~~~-~r 2~=ic~~t~=al ~esearch and extension efforts.

:.. jo.-a::::ed res'.ll ts ob~ained a:: soall fa~ level expe~ir:le:1ts, in differ
e~~ 2~e~s ~~~OU;hOUL the Ist~~us, are highly promising. Net inco~e as
Ne~J.. ~s ~~oc~cti,ity per uni~ 0: la::d ccul~ lD some cases, be doubled by
i:-. ::~==:.:=i:1S chcmges which are acee;: ta..:;le to fa~ers. The need fer other

C~her ~esea~~h lines and promisi~g r25~1~s £rc~ C;~=2

ha, ~ 1 .. 86 KS/na/'d~}" 0:: miL\( proC:uc::ioi'~ eDit., ii~~tNC·od .!I;C
~ic~ SYS~2~S for small farms; and mixed produ~~io~ SYS~~ffiS

-=rees c.:lG ot..:.'er perennial c~ops _ Training is iInpler:-lf::n~ed a t ~.! 4.3c .. deg:--=:-=
as well as a~ OL~e~ non-deg~ee levels. Some type of tec~~ical coope~aLie~

is also part of CATIE's responsibili~ies.
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':':-. ::. ..e "text.

1.. .';C:=:l,JC'"£ ?C,~ I!"-J~2·:.:"'~:'Ol'JAI.. :)~;r::"OP~'·S~~T_ Agr':-c~:tu.ra=- ~es~2.~C:~ 2nd l:-l-

~0=2~tion sys~e~ and small farm pro6uc~io~ 5yste~s (~=ojec~ paper)
~·ia:;~i.:ogton, ;:J.C-, A:L;:J/2GCA?, 1979. 2~5~.

~~-,::_I~:':;,=.?.. 3dsq:uej'J so~~e lao metodolagl.a seguic.a par CF..TI2 en la
~ '.C,'-:·lClOE del ?royecto de Sistemas de CuI~ivo p'ara ?eC:-..lenos l".gri-
=~...:2.::.:.:.:'es. ~\.~.::-=ia~ba, ~os~a ;:;..ica, CA.TI:C:, 19/7. 29 p.

-: :;." "-- .. - '~.-. 'I:~==' =~::;...~ :J~ :::;;,;S3TIG;'.CIO~·; y =::;S2G..::_:~z.:~_.. Zl

del CATIS para e1 ~esarrolloagricolay rural de
y ?a~~~a; su po~~tica, o=ga~iZaClG~ y p=~~=i~iGS

T"'L1:=-:::-':"al=:a COS-=2. Fic2., C;'~TI~, 197~.. 17 ,,--_

Cent:::-o
de ope-

":.

fi~al repor~ June 1975-Marcj 1979; Cont~act No~ ~!D 596-153 (CATIE/
Turria1ba, Cos~a ?~ca, CATI2. i979. 101 ~.

DescriFcion de una alternativa para el sistema de
CL~'-~VO mal~ asociado con yuca prac~icado por los agricultores de
~~ zona de Guaci~o y POCOCl, Costa Rica. Tu:::-:::-ialba, Costa Rica,
C.'..':'':S, 1979. 118 p.

Desc:::-i?ci6n de una a1ternativa para el siste~a

de cultivo ma!z-~a!z p~ac~icado por lcs ag~icultores d~ ?occc£
GuacL~o, Ccstc ?~ca. Tu~~ial~a, Costa Risa, C~TI~, 1971~ ~J

Descripcion de alte~~a~~vas p~ra el S~5~e~2 C~ ~a~~

y frijol asociado en pri~~ra seCulC2 pGr ~rl~ol so~o ~~ ~os~~e~a

practicado par ag=iculto~es de ~a ZG~a G2 ?al~ares d2 P~r~z Z~:CC=~f

Costa P..ica. Alt:~rr:at.i.va j: ~a':':: a..sociac.o con ':yijol ~n af:12:·3.s ~f-':'-

cas; alternativa 2: ~eem?lazQ

Wa1p. Turrialba, Costa ~lca,

del frijol por Vigna
':'!..T':E, 1979. 55 p.

~ES2~~~c~E~ ~e U~~ al~~r~2~iva para e~ s~s~e~~ C~~=

~:l~~l ~~ ?os~~e=c, ?r2c~i=ads par as~~c~1~c~e3 C~

_ .... rT"'--
' ""'i...:......:...~ , ~ 9 78.
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~~a al~e~~ati~a ?a~a 21 sistena (ma£3+aycte)
c~c~cic pC~ lcs ag~icul~~~es de Yojoa, ~o~~~~as. Ccs::a
?.2-ca, CAT:::::::, 1979. 11';' p.

. 1 • Desc~ip~i6n y evaluaci6n del s~stema de cultivos
~~l=/f~ijQl C2 ~osta-malZ: ~na alte~~ati'lc ?a~a el s~s~err~ ~~£z-

Ccs~a ~ic3., 1979. 117 !::'.

DeS?ri?ci5n y evaluac~6n d21 siste~a ce cultivos
£~ijal de cos~a.: 1-l~2. al-r:.e::-n2.~i~}a ;:-~~~ el si.st'ema

~~=~z-frijol ~r3~Licadc 90r los as~iculLc~25 de LOjoc, ~Qncur2s.

~~~~~1ba, COS~~ Pice , ~A7~E, 1979. 135 9-

•__ -_ .... _:...., : 1._' f;; ... 73 ~ .

: 5.

Descr~pci6n ce Uue al~ernati~a Fa~a el sejora~len~J

d2~ 's':"st.err.a ~2.~z-£rijol en ~e2.~\l'~ :c;::::-actic:ac.o pG~ .;:,eC::"..leiios ag::-icl:.l
LG~eS i~ ~na eOQunidac asrlcola de la resion i~te=io= cent=al de
r:icaragua (Comu::.idad de Sa...""71ulall, Hatagalpa). Tur=ialba, Cos~a

Rica, CATIE, 1978. 65 p.

Deseripci6n de u~a alte=nativa pa=a el si3~ewa de
pr~G~~ci6~ ma£~ asociado eon sorgo praetieado por asric~lLores

del ,-lur,icipio Ce Tejutla, Chalatenango, El Salvaco=. Turrialba,
C.JsLa ?.lea, CP..TIE, 1979. 54 p.

::::esultadosO~je~ivos, actividades y
1979. ~~~rialba, Costa F~ca, 1980. 72

de
p.

la aeeiort del

Agricultural Systems
~;o. i:5-22. 1976.

;,. small i:1 CCS7:a

(Costa Rica) 5(1) :3-8. j 972.

'qI _ • FA?MI~~ SYST~1S resea~ch a~ the i~~e=~a~~o~2l =S~~cul~~~a~ ~es~a~c~

ceD1:e=si I. Analysis by t.he T;'..C ?...e"Ji~\·i 7e2.J.Tl 0: .?2..:.-::-.i:-'lS 5~·s"C.~:l:s

Research at CIAT, lIT;'., ICRISAT a."'1Q IR..?I. 1978. 66

2C. NAVh?,RO, L.A. Dealing with =isk and unce=~ainty in erep prod~e~ic~,

a lesson f=om small farmers. ~~ri~lbal Casta PiCa, C~T:~, iJ77.
:, .
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Generaci6n, evalua~~~~, ~~l~~2=~5n y i~~~3i6n de ~ec

no~og!3S agr~colas mejoradas J ap~~.pi~~as ~a=a peq~e~os agricul-
~:J:::-es... Turrialtia, Cos~a ?-.i.c:a. / ~'==.::, I:: /'::' ~ 3;_

NC?_~;;:'J, D ... "\r;. F2.::-:T~:1g sys1:e::1s =esea=-c.h ~n ~e context c:: ~-:ali. p,....~-

sented at: Wo~ks~op O~ ?a~.~n; Systems Research in Mali, 3a~a<o,

~ali, Ins~itute -" ECG:-~r;- ..'.c R<..::::-e.2.e, 1976. 112.

. ..,

., ,

..... --::.

cada. '::,2.S aca
C;:.::rE, 1979.

en el
24

em:0C;:-c1e de

, .

:;., -::;... -...L..~_,

LAN/ic.ev
12/6/80
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