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Changes in some technical ecconomic indexes as a

result of

different areas of Central America (CATIE

1879 L. e EA e

Technical- economic efficiency indexes

farm level evaluated modifications to
sysTems practizad by small fazrrers in
areas of Cantrzl amserica (CATIZ 1278-1
fZect cn production and groductiviiy
arm level evaluated mcdifications o
systems practiced by small farmexs orf
areas of Central America (CATIEZ 1573-1
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The "Centro Agrondmico Tropical de Investigacifn v Ensananza' (CATIE)
15 the Tropilcal Acricultural Research and Training Center located in
Tirriaiba, Costa Rica, Central America. (Adcraess: CATIE, Turrialba, Costa

CZTIE is an autonomous non profit institution of scientific and edu-
caticnal character. It was founded in 1973 and is an association within
the Interamerican Irstltuge of Agricultural Cooperaticn, belonging to the
Organization of American States, and the governments of the various coun-
tries In the Cent al american Isthmus.

est Graduate School and one
Latin America. At presaent
o) on and Lasearch Center (CZI)
~nLo Zave zlace to the- then Interamerican Institute of agricultural
Sc.encas (IICA). IICA moved its headcguarters to San Josd, Costa Rica,
leaving, &t Turfialba, the Tropical Center of Training and Resesarch (CTEI)
wnich later gave rlace to CATIZ.

tion from Turrialkba ha
951 in Turrialba; tcday it 1is edited ac
& and publisnhes scientd
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EFXFCRT IN THAZ CZUTPAL AMZIFIZAN I3THMUS

This document responds to an invitation by FAC to partic
“Consultation Meeting on MNatural Rescurces Management for Foc
rzl Producticon through Farming Systems adapted to Ecologi

e

d an
cultura ical and
Sociceconoric Conditions of Small Farmers in the Caribbsan Region". £
attempts to present CRTIE as’an institution, 1ts objectives, philosophy,

's mandate znd
oncentrates
ng part of 1its

= cii prcjec 5 o ouvtreachin
mandate geographical ar=a. - within this project, special attention will be
siven zo-its methodology, and how a systems aroroach and multidisciplinary
ZInlior ;"ve'béen incorcorated; scme Iindings and rs=sulis are elso repcrie
“inaillvl.a partial reference is wmads to other CATIE procrams, projecis and
“helr x “iclzl presentation for CATIE.

esearch results. This is not an ofZ
s are the authcr's responsibility.

CATIE's FIITDATE AND GENEPAL ACTION rRAMEWCRXK

The Tropical Agricultural Research and Training Center was created as
& regional institution of support to the agricultural development efZorts
in ths different countries of the Central American Isthmus and the Caribbean

P2glon. Up to the present, CATIE has concentrated its action in the Isthmus.
Lts main tools would b2 the actual effecting, promotion and stimulaticn of
tural research, and different levels of training. Its main thrust

& 1in selected aspects cf agriculrure, forestry, animal producticn

and related fields. 1Its presence 1n every country shoulé respond to an
plicit requirement by them.

C=TIZ would nct act alone. It should work thr
mainiv with the national Agricultural Researxch and

¥ n.D., Agricultural Zconomist, CATIE.
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Thnis interaction snould contribute to s%rengthen those 1institutions by
stimulating a better use of existing capabilities and the exchange of
xnowledge and expertise among countries.

To define its present lines of action, CATIE asked for guidance and
identification of priorities frcm the national agricultural research .and
development authorities in the Isthmus. Based on this consultation, the
goal would be to contribute to the improvement 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' families account for an abscliute majority of
that rural population. They also'pfoduce most of the food diroctly con-
sumed within. the region but their income and resource endowment is the
poorest in gquantity. and/or quality. '

~— T

xd the stated goals, CTATIE nhas oriented
d the cdevelcpmant of technologies in the
trv, animal husbandry and ceombinations which

: ation to those .currently used in.areas ot

1l farmer concent ation; b) appropriate to the ecoiogical and socio-
nomic conditions in which they would be used and c) attractive and
acdcrtable by their potential userxs; that i1s congruent with their resources,
knowledse and goals. This orientation was based on the realization that
there is a lack of adequate "modern" technolégy for. the small producers.

in the tropics. : '

CATIE 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- w1th its gﬂnerat*on and =
ending with its adoption by Fa*mers. ' S

The main 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 CATIE and collaborating entities, to better -
identify the responsibilities and possibilities for the Research and Exten-
sion institutions within all institutions dealing with agricultural and
rational economic development. Without doubt their actions will be much
rnore effective when they are complemented or they complement the actions
cf those other institutions. For this to hapren, a proper and effective
coordination, or at least communicaticn, between institutions should exist
both within the agricultural sector as well as within institutions in
other basic development sectors. At present, this ccordination is not well
defined in the-Central American Isthmus. ' L

CaTIE has found that at the Zfield cperational level a consciousness -
about the need for such inter-Institutional COO*dlna;lCﬂ is ge;tlng s;rcnger-
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Congruent with CATIE's mandate and national develcpment priorities,
a project oI research in cropping systems for small farmers was initiated
in 1275 This project, financed by RID/ROCAP*, providec the initial ocut-

je i
cr CATIE's work to all the countriss cf the Central American
1,

Isthmus. It has also been & leader in the definition of CRTIZ's current
wCrklng chilosopny and methodology.

T“ne groiject's objectives can be summarized as follows:

I

7
e

"he specific outputs include a certain number oI De=ter c=chnical
alternatives for selected crocpping systems in specific arsas and the
training c¢f a number of national perscnnzl for the tiype cof wo Leing done.

croject began its second phase during the pasL vear (1979). Tnis
chase will also include research on animal producticn systems and mixed
croos ani animal production systems, as steps toward a general farming syvs-
tem research. The speciiic outputs have also been expanded to include the
develcpment of methodologies for extrapolating the results between areas
and the study of proper ways to transiar those results to the fermers.

je”t VGQLlIEb direct inte
ension acmnts in the workin

The work characteristics reguire the participetion andé interaction of
several disciplines in a team. This also reguires the use oI & proper tool
4 ROCA5, AID's "Regicnal 0fiice fpr Central amsrlica and Panama'.
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b

The local ecological environment determines most of t
biotic characteristics of the resourcss handled by Ifzrmers
acteristics force certain technological adjustments in the
as well as adjustments and priority changes in farmers' gc
ple, in areas of exratic raln;all {(i.e. the North ¢f E1 Za
farmers have developed crocoving svstems based mainly on co
Tostly as associatigp cr relay crops. In case of insuiiic
corn, (the prefzred cropl, chev will =zt l=zast harvest sorg
cnz implied risks Zfor thelr suzsistencs. In ar=sas where &
iti25 of excezesive ra:in, t%ey crefey assoclations Zased con
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Scciety's influence is shown first 1n tha Docr gecgrapnic and income-—
bracketr locaticn of small farmars. Thev have been relegated there by the
general &type of agricultural develcoment and 1ts present structure, based
mainly on large scale d ensive, expcrit-type vroduction. However

r c

society may also provid c
These may ccoma as lmprovement to their 5
=ions}), reinfcrcement of their resource endowm
and machine services institutions) and reinforcsan

,

ireszarch and extensicn type institutions).
Thesa gonsiderations allow differentiation of four basic stages 1in
the rarming Swvstem Eesearch (24) approach, as attempted by the Projecti:

ming system, as it exists
at the relevant crcoping
stems are at farm level and
red in order to ovarccns

yS}

rec;_u l"lg nore e‘..wrlx..en;

¢ a
farmer's parxticipation. Suz
a
as well as the experimenta

-

3. The Validation Stage, in which a small number of the .most hopeful
cochno 2 ising from testing are examined in ccmparison with the
£~ 7

2Cnnc.y

s ogy and subject to thelr direct management. This
helg to test how the "new" technology fits within the entire

farming system circumstances and to anticipate feed-back on adoption
; i

cn Stage, in wiich the technnologies which were found
e

* &
Dest avercome wne relevant constra 11 as fitting into the
a . S 7

Ideally, certain levels of inter-insticutl
exist at every stage. The research grcup shoul
2 and 3, be 1involved in stage 1 and suppor e
of stage 4. Under the Cropping System Projec
Isthmus, the three first steps under the approach have been handl

oy researchers. It is zpparent ‘that they wil S
volved than foreseen the Zcourth stage. This is cen

not a reguirsment

ct
t
5

DJU)

ST

transitory situation and 1

&l
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c)

ne “"mechodology" tc &e

o throughout differsnt working oha
e phases are necessary *0 allew the proper and incegrated wcrk o
1d1 rch teanm subject to the usual personnel and budget
13 rthermore it attempts to allow and to
mote the complementary action amcng agricultural institutions.

c
se of tne four research stages

a
ctions at nationa

P

Simply stated, the phases in the "mvunudology tec implement this tvpe

res=2arch in specific areas are as follows:

- Beginning

Area delimiz

economic) . rst on DaCk round infIcrmatlicn cZcmolismentad

by reconnalissance visits to the area by a- team. Such information should

allow delimization of relatively homogenous units (in terms of climate
farm resources endowment, etc.) within the universe of scudy

ad area and farmexs). These units should be used for surveys,

ntal design and interpolation of results.  Each of the se-

its should now be further characterized through informal or

vs and/or measurement procedures. -Methods used will vary

the completeness of existing information and available

tion andé general characterxization {(tecanical and sccio-
i s £i

depending on

ressarch rescurces. -Tha purpose is te identify the relavant crops and
crorping systems, their principal constraints on production and pro-
ductivity, and other criteria for evaluating research focus, Drogress
and results. An attempt should be made here to quickly identify
“obvicus" technological changes which could be introduced and adopted
without lesngthy testing and evaluations.

Every vear

Team analysis cf the actualized technical and soclo-economic informa-
tien abcut the area, fafms, farmﬂrs ancé selec
Aprraisal oI the availatle ech cal knowled

1) Design and/cr mcdiriied For
improvemant. pattern, c€rop

© BEST AVAILABLE COPY
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2

2) am expecta
ups could:
e 11) need agronom
c c farmer man-
agement; 1v) be ready for difZusicn.
al Planning of the fieldé work for the vear. 211 phases should be timea
to allow the keginning of the fielé work in accoriance with +the agri-
cultural season 1n the area. Flanning should define tTvpe, number,
experimental Zesign and locaticn o0f exveriments. It should 2lso iden-
=iZy and plan complementary studies for the area:characterizaticn and
= ¥ irements and availabil-

udies. All should be gui
arch resources. The maj

2 1S al c
specially in their dvnamic characteristics n
je’ gic = 1 es ol
orotection and/or socio-economic natura. Ef
fer already valicdated technologies to appreopr
t fusion a1d/or implementation, should also be p
finition of the timing and procedures ifor thls and the
;red work interaction with other institution. in the
nning should be a complete team effort so that most of
e2sponsibilities are understcod and accepted as appro-
er.

M -

2]
%
3]

14
4
£
"
).J
V)

mentation of planned field work. This should include at least
d raticnalize necessary

a2 mid vear revision oI progress ©o incl
i1d work in the year.

rrevious and future adiustmens to fi=

£} Team analysis of field work resuics a £
11cal and socic-econcemic’ informa+ion abcut the arsa, farms
2a

)
fu
3
0]
H
A

ané selected crocping systems. With tnis the tsam is r
the next year's work as in phase c)

In case of cecordination of action with other institutions, phases c)
tnroush £} are mostly the responsibility of the research team. Phases a)
and ) could be implemented with a strong participation from the team but
with greater respensibility from sther aporepriate 1n5t;tu:ions. Cther
inctitutions such as Extencion and Credit should also have leadership in
Toe o fusion and implemantaticn of nroduced ”Valldated) improved technol-
>gies menticned In thases ¢} and 4;.
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The Mult ldlSClDlWﬁar" Taan

Tne need for & multidisciplinary team apgproach 1is implicit in the Type
oI research and metwncdology.

rmed during the procject have tried to include
spaci ists i plant brotection, social csciences and <ata pro-

: ldered multicdisciplinary with the need for
nary actions durlng the work. It is intend-
ne or group of disciplines be solelyv respon-
the work. However, it has been clearly

for 1P_ulng individual sc1u“tlsts have certain
: which sheould ce Zustified in terms of the
s 1 easonﬁk'e 3ince the whole Zean's ell=ct
=5 composed of contributlons by individual disciplines and the results or
thelr interacticns.

The work requires & change in attitude from each sclentist wno has

been trained as an soeclelist.

t ec ologlcal and soclo-economic COHGlLlonS, most traditional
ystens practiced by small farmers in the Central American -stnmus,

Zrcprilng sy

are cperated very close to a constrained optimum. As such they reflect
farmar's coals, resource endowmant and knowliedge as well as the incentives
they recelive from societv at a given moment. For the same reascn they are
in & constant state of “evolution”, gradually -n”ovpo*aulng fra gments of
"outsicde" technelogy o thelr cperaticns.

The selection y the smal:i farmexs of tzechnolegizal cemeonents o be
_ﬂc’u?ed within existing crogpping svstems 1s malnly baszed on the criteria
of maintalning a maximum cdegree cf contrel on the wholse producticn svstem
on the innovaticn is functicning.

Traditional cropping svstems are usually highly efficient 1n the us2
of energy. Recent price increases in fossil energy may show such an eff
ciency to be an even greater asset.
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Given the hich degree ¢ acdaptation of traditional cropping svstems
to their enviroment and its dynamics, an acceleration of the existing
"avoluticnary" procsss, instead 2fI drastic changes, seems to be an appro-

: researcn ef More profound changes may reguire
ome

th
Q
]
a ot
¢ 0

x
criate agoroach for
furs er

ions from society which ars seldeon

Zom2 general comparison indexes kbetween on-farm research resulits and
the farmexs check cropoing systems, obtained in different areas, are sihcwn
in Taoles 1 3 and 4. . These results have been obtained with th irect

e

participation of farm

The adjustment between the propesed mecdified svystems recuirement and
the rfarm availability of soil water, labor and operational cash along the
production period were specially monitored.

he numzer cof Zarms on which different experiments were replicated
z <o ten depencding on the area. In most cases the check

crooping system pericrmance indexes include data from more farmers than
theose direcly involved in the experiments. This is recommended.

ions can e clzssified as: a) change

to the management or b) changes g
ges are kept within the possibili s of the

area characterization.

Tarle 1 1s used to present the minor changes in cropping pa
e < ‘mple

Management changes included simple modifications of one, or a ccmbin
tion, <f the following pcscibilities: spatial arrangement of crogs, ferti
level, pest conzTrol, w228 management.
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Tanliz—-l 21lcws Iaproved”
teshnclsgy 1s more oL the
farmers.  In general, bu: avs = siscle se by a
surscantial oroportion the n=2t and family income per nha provided by crxcp-
cing systems based cn icod grains. However, the relative impact on the pser
~a income levels are due mestly to the present low levels and less to the
absolute increment resuiting from the modifications. It shcould be recalled
nowaver, that these modiiicaticns ware rastricted to be keptr in line with
the presant possibilities at farm level.

he efficiency in the use of labor can be increased as a con-
her vel of complementary capital. BAlmost always the
wages in the area. It is difficult

the efficiencvy in the use of casn
ng SITImL

2ase in laoor and cagital, the
rall, improvec. The leng term tecn-
a : 1SS O ic & lznzer term cbhservation.

Howaver, 2rovision Zor conservacion of the land zesocurce productivity level
is inciudel by a) careiully selecting modifications to 2resent cropring
Svstens and b) regulring that the eccnomic pericrmance cf the s=lacted
tecnnoclogy allows & proper cocmoensation to the land I sizua-
tion such compensation should be used to implement ca
conservation practices.

Tzcle 4 contains the expected levels and changes in crop productiom
ani orzductivity for the different. cropping systems and thelr modifica-
ticns. It is cle=ar that neither the present nor the "improved" productiv-

levsls are impressive 1in relation to other -research results. However

s tant at farm level and in agreement with the discussed evo-
lutionary approach to technology development.

While societv 1s not willing to Imprcve 115 support to small farmers,
through proper pricing cof thelr product and 2 ztroncer and coordinaced
institutional support, this step by step imorovement seems :the cnlvy viable
apcroacn. Socletv's requirement o accelerate focd production increase
will De met only partially 1f such a situaticn is maintailnsad.

As a closing commentary, present agricu
encdowment and productivity potential in Cen%ra
cient to increase food production even at a small fa 1 Y
between existing and socially required production levels can be at:

x

to Inarprepriate poliicies.  Such policies affect the agricultural tech-
nology develoomenz and iImplementaticn process as well as other necsssary
instituticnal supzZcrt oo agricultural food rroduction processes. ARy
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Takle 2. Coangos in tope tochnical cconcue indoxges as a resulc of (oo o oevalatited wodibicatlons Lo cropping cystons
practiced by saall farmers indifferent areas o¢ Central armovae. LATIL 1076-1979) .
Goroyraphic area Labor laputs P R N O Het locoma family Income
"eropuing pattorn! ~Man Jay/ha CAS/Ma () o mm e o am—eem—— A3/ M
& A 4 CAL i RS ha i Chs/ha CAS/ha
LN A
CO5Ti RIS
Gadcima-Poroct
Cassava + (Corn//Ueans)  (u) 72.2 172.8 100.1 1305,7° 181.9 140.6 2494
Corn ~ Corn 30.7 94.7 53.2 904.1 9,1 0 23.3 694
éres 2celeddn
Corn = Beans 15.0 269.0 51.0 673.3 403.0 130.0 1255
{Carntheans) =~ (Cornthaans) 57.7 551, 8 115.5 1043.,9 -147,48 -40.9 461
(-43.5) (c) {+9.35)
HIIURLS
Yojca ) .
(Corntiipidn) + (Corntbipldn) (a) -1,0 81.0 2).0 159 152.0 62.0 cus v
{CacvakCovpeal - Garn 17.0 42.9 26.0 351 19.3 19.0 672
(Cornthice) ~ Cowpea g.4 27.0 15.0 395.8 ~25.,0 -2, 328
(1273.0) (1590,0)
RICALCUA
Samulalil !
{CorniiBicans) 28,1 22, 2401 576.4 62.9 8.5 660
Sorghun + (Leans//Doans) - 22,9 -1.5 10,1 506 5002.0 126 0 AR
EL SALYALOR
Chalatenango
Cornfisar, hum 16.4 105.3 7.2 509.4 L62.7 16,5 6BQ35

(a) Pipidn 15 a type of rquash (Cucurbita spp.) consumrd as an fnaatere froit,

(b}  1CAS (Pewo Cencioawerizana) = WSS (United States fwllar)

chiuck coopping systen performance,

(c) ALl corpavison are based on the warst on-farm expecincntal
shad the effect of experimental averajes.

(&)  Total cost compensates all factors including lanmd, management and uar of capival,

(o) - + is 1n the ground with; - ls followed by; # tn relay with, // folls~ 1 shortly  atter by,
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() ALl corporison are

Teble 3. Technicel eceonemic cflicioney indoes for some farm level avalual 0 codifecations to crvopping systems practiced

Ly arall farmoezs trodulievent aveas of Central America (CATIU 197¢ o 29

jgLphic arca il RETURN RUTUR 10
Yeropping pateern” GUER e s e ;
nlditional Casiv Input Conts Lawor Land
Investmoent - - —-
CAS/IChS (b) CAh S/ iChS vy (c) S/ran day (¥} ChsS/ha 4
ConTi RICA
Guicino-Pocozd
Cassava + (Coun//brans) le) 1.7 2,95 5.7 20.6 49,3 1695 112
Corn - Corn .2 : .80 -34.9 10.0 -4.6 541 11
Pirez Znleddn ‘ .
Corn =~ Louns 2,8 1.60 16.G 11,7 117.0 B54 307
“(Corrntiicans) + {(CorarvBeans) -3 -~ 17 ~121.0 3.0 ~GG.b -121 =130
' ' (253)  (-138)
HOITUPLS .
Yojaa
{Corntfizian) + {Cornttlolin) (a) 3.2 2,7 6.0 3.5 155.0 406 127
{CorniCcapea) - Corn 1.5 {.9 -17.0 6.0 2.0 702 1]
(Coraritace) - Cawpua -.5 .6 -u.0 W7 -25.0 115.2 -18
(+5.9) (d) {+1913) {+3.0) (+240) (4444} (¢215)
HISATATA
sarulali
{Cornaitrans) 1.0 2.6 17.40 4.1 4.0 310.0 54
Songhium v (Coans//Deans) 6.3 .7 450.0 2.7 400.0 118.0 X8
Bl SALAY
Chalutenanjo
Cera # Sorgnun 1.0 2.0 -20.,7 7.4 19.5 474.0 51

val o Pipidn 1e g Lype of squash (Cucurbita spp.) as an danatuce (ruit.
() ICAS (ews Concrcamerizana) = 1US3 (United States dullar).
(c) b percentage of inercoent dn rxelation to the fsrmur's check cropping system performanco,

L

show tha ellver ol rrimental averages.

@)+ de in tho grawd with; ~ in fellewad by) @ in ralay withy // follawed shortly aftor by,

cd on worst .on farms experleuantal results or 708 of experimental averages., Casos In paranthaesls
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CTHER ACTIVITIES IN CATIE

Besides the discussed Project, CATIE operates differsnt lines of re-
search and training distributed azmong its different programs (see Tig. 1).
All programs snare a cocmmon goal and philesopny. Their methsdologies are
also similar, excert in those detalls appropriate to the blological char-
acteristics of the prcduction systems. The common goal, phlilosophy and
metheodoicoy calls for an integration and complementing of objectives and
acTions orolec within pfo rams and among programs within CATIE.

e

6]

’.

s g
1 volving towards that idea. Several projects alreacy
anel ané resources from more than one program.

~ . -Annual Crops Procgram

The Project discussed in this document describes nost of the specific
characteristics of the Annual Crops Program. COther particular projects
within the Program include research cn: a) lecumes other than beans; D)
vegetable crops for diversilificacion:; c¢) weed management with emphzasis on
minimum tillage; d) insect centrsl in cropring systems; e) research on
specific and widely used cropping systems such as those based on maize and
sorghuxn z2nd maize. and beans. All grojects follow three lines of research:
aj tecnnology develcoment at area level; B} support research to facilitate
a; anid c¢) daovelopment of methodelogies for a anc b as well as for 1) extra-
cclacion of research results and 2) transference of tecnnology to small
farmers.

Cat=zle and Small Farm Animals Program

The Cattle and Small Farm Animals Program has been werring
'k, and combined milk ané beef producticn svstems. It is now
research work with “small animal species", at small farm level.

Emong the most promising results 1s the "CATIE's Milk Production Svs-
tem". This consists of a one-adult-man Zamily operated milk procu r
unit with the follcocwin t

c
characteristics LZand: 2.3 ha in humid trecpical
] nc

.o
areag with pasture of ls: 19 lactating cows
z2nd 1¢ other animals 1
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St"died animals are bre=eds of specialized for milk productisn and

The system's pefcrmance Sacws an average producticon of 12280 Kg/ha/
ilk (41.86 ¥g/ha/day). Return con investment depends on milk price,
of animals and £facilities but averages of 17.4% have bezan cbhserv-
specialized milk production unit has been studied in Turrialba
sreas Of Costa Rica. Use of the unit, with minor modifications,

z
i two. small farm areas uncder a Costa Rica government

crogram
unit for

Th= Natural Penewable Resources Program 1s focussing attention at
vels: 1) At the watershed level, tc research their rational manage-

lation to their influence on the well-being cf the affected

2r communities, through conservation of their land resource

2) At farm level, to study and d=velcp production Syétems which
restry species with several curpcsas.

Particular projects include: 2) Fire wood and charcoal oyoduction sys-—
tems at small farm level; b) Use of Zcrestry suecles as shading ifor commer-
cial crops such as coffee ang cacac at small farm level. attenticon is
given to their handli ility, benefirs to soil qualitv (i.e. legumes)
or pctential additicn mic benefit (i.e. a third cancpy level coo-
posed of wood trees such rdia all:iodora in ccifee and cacao planta-
tions); c) Eandling of : ry species in mixed tree-pasture grazing
units (i.e. trees as fen sources c¢f animal feed or wood with potential

déitio ' : . cni o} T

BEST AVAILABLE COPY


John M
Rectangle

John M
Rectangle


2l Plants Program is focussing attention on two types of

The Perenni
production systems existing on small farms: 1) Those which include tradi-
tional export-type perennial crops (i.e. coffee, cacac). The first step

nd their role andé particular characteristics at small farm
duction systems which include other perennial crops usually
farms, but ! Sevel in thelr tecnhnologw £or *ha

zcTion
ge +walcnh
SV53T2mMS5.

Training 1s another responsibility of CATIEZ. Training is implemented
= in ogram i : '

A Pcocst Craduate Tralning Program. This Program is implemented by the
Jniversity of Costa Rica and CATIE. Students in the Program obtain
a Master of Science degre2. Prcfessionals entering tThis Program are
mainly f£rom Natioral Agricultural Instituticns within the mandacte
arsa.
5} Training Programs at other levsls. This tvoe cf training is verv
much related to the methodologies and research being implemsznted in
the different programs and countries. It Inciudes in-ssrvice Zraining
as wall as special short courses, seminars and workshcos. This
training program is oriented to farmers, tecnnicians and croiessionals
in agriculture from the Naticnal Instituticns within the mandate area.
hnother special type of training program is under the heading of
Technical Cooperaticn. It inciudes CRATIE's cooperation in particular tro-
jects Or frograms Teling impi-=mertad oy Naticnal or other related agricul-
tural it e clude o on Sro-
ni Pt nave
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1s angaged in cdevelooment criented resesarchn, wWith sgecizl at-

z=2nTicn £ small farmers, in severzl areas taroucghout the Central ZAmerican
Istrmus. The research is being done by national multidisciplinary teams
formad with CATIZ's cooparation. The teams' work is guided by a methodol-
oIy which puts emphasis field w farms level and the inter-
acticn with coner rural

The wecrkh mezhcdology has emeraged from the Small Farmers Crorping Svs-
t=T Trojeci, wnich attempts to develcp imgpreved crofZing svstems Ior smal
= ar The pr ered eccn2 pnRase o in-

> 1 ra r metnodologlies as

1 — =
eV - Ammpme A
O AT idTomenlT ST
2T s lravyoanius
LULIATED AT YaLlvZs
= - — - - _
“CTICaTh TO =

work nmzthodology i
; ples and it is designed to facilitate the s
.:ary interaction of its memDers_thfdughout 2ll phases.

The metncdelogy has emerged 1in great part from the experisnce gained
ZxTo the wors cdone by different Central Ame rican Isthmus countries inde-
o=nisntly or with CARTIE's coopsration.

include the described type of work
and extension e

nts, in differ-
income as

rocductivity per unit ses, be doublzd by

15 chances which are accegtazle to farmers. The need fcr cther

:hrougnout the Isthmus, ar
=

; I suppert of farmers for using "imgroved"” tecnclogiles is also

Cther reseaxch lines and promising results frcm CATIZ inciuce: a 2.8
ha, 41.88 Kg/ha/dzy of milk production unit, firswsod ancd charcczl profuc-
ticn systems for small farms; and mixed production systems Incluiing Irulic
trees and other perennial crops. Training is lliEJdnted at M.5c. degras
as wa2ll as at other non-degree levels. Some type cf technicel cocoperaticn
1s alsc part of CATIE's resspeonsibilities.
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