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Figure 1 : General Map of Costa Rica and the study area
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'Al'v:\'li_l;i"‘.: ‘) ChlAgHOL S-UBHMALL FARMS, ACOBTA

* = perceived by farmer, + = observed by team

Basic needs affectedf Symptoms v . fpparent causes
____________________ e
1
Food and water E Lack of milk for home *7 shortage of graziny land, fodder
:consumptiun
]

Low soil fertility, soil moisture
deficit,
Damage of corn crops * Exposure of crops tc heavy winds

Dependence on scasonal rainfall

Inadequate water for **
or limited public water supply

small animal producrion
or veq, gardens.

Competition with farm family
for same food or cash for
feed

High cost of small *+
animal producticn

rosion in corn fields *

m

Inadequate ground cover and
erosion control measures

Placement of annual crops on
steep slopes

DR REE P P D it did of

Inadequate mgt. of shade
“ow soil fertility - high cost
fertilizers

Low productivity of **
coffee stands

Lack of cmployment *+

opportunities Lack of processing facilities for

existing and potential local food
products.

Lack of raw materials for wood
products mfy,

emmmemememm———. —me-—==1

Difficulty in marketing** !Inadequate wmarketing and processing
fruit crops. tinfrastructure for local fruit
tproduction
)

trosion in coffee stands * :Lack of groundcover and eiosion

control structures.

Location of plots cn exce:.sively
steep slopes.

1
.
]
L]
1
1
1
1
]
]
1

__________________________________________________ e e e e e e b -
1
i
]
Shelter + related 1 Shortage of wood and * 'Forest clearing and cutting of

infrastructure fuel supply over ' forest re-growth.
medium and Tong term ,
1

Erosion along roads + 'Inadequate drainage

and paths Inappropriate location of routes.
]

t
t

B T T T T ke



TABLE 10 DLAGNOLLE I-I!',DIU;"! '{'(,‘. _l'A_IZ‘

* = perceived by farmer, + = observed by toam

Basic needs

. ] Symptoms v Apparent causes
affected i IO . e
---------------- |—~ ]
' '
- i c . . Lt . .
Food and water | Lack of water for domestic ** 1Climate and topographic effects
booneeds in sumner P aggravated by deforestation and
! tsoil degradation
' 1 . .
b Damage to corn crop*t +Tillage practice, vack of ground
! tcover, excessive slope
: )
................. Uy S U
[} [}
] ]
' . ) ) - s
Cash ' Lack of pasture, fodder in *+ vLow productivity of native
o suer 1species, soil compaction
] ]
E krosion in pasture + ES]ope, soil type and stocking
1 1y rate
] ]
t '
t . . ' . .
: Low productivity and ** “Low productive capacity of
v and development of coftee hillslope soils
v stands .
E 7 Pests and diseases
E High cost and poor utilization of
' agrochemicals
t
!
t . . . .
v Low quantity and quality ** Exposure to winds in summer
tof tobacco production
I
(- . . o ..
t Erosion in tobacco plots ** Tillage methods, ground cover
H excessive slope.
|
................... L e R U,
1

Forest clearing and cutting of
forest re-growth

Shelrer +
rela tiedd
infrastructure

Shortage of timber supply +
over medium and long term

Erosion along roads +
and paths

[nadequate drainage

In appropriate location of
routes.
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IR Design Specitication for Terchnoloey Development

Points of intervention and corresponding constraints to designed

technologies are derived from the causal relationships outlined above.

These perforrance criteria for potential technologies are outlined

Basic needs
atfected

Cash

Points of
intervention

Acosta - Small Farms

Requi rements

Soil fertility (coffee) -

b s o i b . e i i e i e e 1=

Community level fruit -
marketing and processing

Seil degradation in -
staple food plots

Animal protein production -

Conmunity level-marketing -
and processing of animal
products

e are e oo i e e e

maintain diversified multi-
purpose enterprise

low canmital input

avoid competition with exist-
iny labour praks (Oct-Dec)

increase ground cover, prevent
erosion

develop cutlets for other products
cof coffee-based enterprise

previde off-farm employment out-
side of peak labour period (Oct-
Dec).

maintzin some grain production on
steen slopes

Tow capital input

reduce labour requirements during
peak season (Oct-Dec)

improve ground-cover or otherwise
prevent erosion

use existing limited land
resources (rugged topography,
small plots)

Tow capital input

minimize labour use (Oct-Dec)
reduce risk

facilitates marketing/processing
of eventual surpluses of milk,
cheese, meat and/or animals

provide profitable on-farm or
coop. employment for women
(in off-season or year round)












6,1.,2 Agroforestry Alternatives
- For cash necd:
- Farm level

+  The intervention point (soil fertiisity) is approached through
the introduction of an N-fixing component which can decreasc
the need for inorganie fertilizer and improve both soil
structure {increasing OM content) and ground cover. Two
types of components can be used, woody and herbaceous.  The
woody component is already present, providing shade, OM, fuel
and N, amounts depending on the species (see Roskoski, 1982),
Shade trees also decrease the density of cash producing

components in the system,

The existing system provides a pood opportunity for improve-

ment of woody component species and management.

System diversity is maintaioned by maintaining or introducing
fruit tree components. The most obvious are citrus, already
abundant ir the avea, as long as o stable market outlet can

be established, Anorher alternative could be Pejibaye

(Gl il gaipacs ) which e produce 10 ky or edible dry
matter per tree, producing a Light shade.  Besides the marketing
question mark, Pejibave would have the disadvantage of its
spiny stem, a4 very uncomfortable feature for those working on

the steep slopes of Acosta. However spineless varieties exist

and could be selected.















7.1,

7.1.1.

-~ 53 -

RESEARCH REQUIRED

Small Scale Farms - Acosta

Enriched fallow (for covered beans)

Research objective: to assess the effect of increasing the
proportion of fast growing—nitrogen fixing shrubs on the soil

restoration capability of the vegetation cover.
Information required:

- Suitability of diffcrent species (e.g., Calliandra calothyrsus,

Desmodiwn app., [eucacna leucocephala, etc.)
- Establishment practice (time, sceding rate, sowing technique).
Parameters to be monitored:

- Survival and growth

- Soil improvement

~ Labour required to cover beans
~ Weed growth

- Bean yield



7.1.2,

Hedge Intercropping of Maize

Research objective: to evaluate the effect of intercropping maize
with hedpes of nitrogen-fixing shrubs on grain yield and erosion
control,

Information required:

~ Suitability of hudgerow species for:

+

ability to coppice at low heights
+ appropriate growth rate (sufficient to provide mulch for one
or two crops per year without adversely affecting adjacent

crops).

+

yield of larpe, broad, slowily decomposing leaves (for organic
matter contribution, weed control, and moisture conservation),
(¢ g, Callimdra calothyrowe, leucama lewcocephala, tagsia

spy e Aeacta aurieuld formis),

- Spacing within and between hedges

- Cutting helght and frequency

- Cropping {requzncy

- Othier inputs required for sustained production

- Labour and capital productivity of the system relative to

alternatives,
parameters Lo be monitored:

- Soil fertility and moisture conservation

- $oil physical characteristics

- Weed control

- Erosion control

- Crop yields

- Minimum inputs required for system sustainability (e.g.

fertitizer, herbicides, ete.)
" ’



7.1.3

7.1.4,
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Shaded Coffec

Rescarch objective: to identify species and cultivars of

nitrogen-{ixing multipurpose trees that increase yield of

coffee plants growing in =he vicinity.
Infermation required:
=~ Suitability of specics for:

+ intercropping with cof feo
+ fixing nitrogen
+ satisfying other nceds (e.g., food, fuel).

“e monitored:

Parameters to

- Coffee yield and soll e ‘racteristiecs in relaticn to distance
from nursing cree

~ Propajgation techniques

= Silvicultural management

= Yield of by-products

- Labour and other inputs

Livestock Froduction

Research objective: .to develop goat production systems based on
the utilization of fodder from leguminous shrubs used in covered
beans and hedpe intercropping, along with other on-farm produced

feedstuff that cannot be used for human consumption.

Information rcquired:

To be completed by the Animal Production Proyramme of CATIE.



7.1.5 Intercropping of Fruit Trees with Coffee and/or Food Crops
I ) I

in the Uplands

Tropical frait marketing study

Research objective:  fdentify the potential to expand tropical
fruit production in Acosta-Purisecai beyond the present local

miarket level,

Informition required:

Present status of the tropical fruit sector

= production by type of fruit, season and location
= prices alony the marketing chain

- marketing systems

~ consumption, use:u

= pracessing technologics and ¢ pacities

Scope for expanding production
H £

=~ national and export market potential

= required Intrastructure for processing and marketing
Pre=feasibility study for an agro~industrial tropical fruit

project,

7.2 Medium

7.2.1 [ntereropping ol timber trees with pastures

7.2.1.1 Timber and wood products marketing study



Research objective: identify the marketing potential of timber

from plantation forest.
Information required:
= Present status of the timber and wood products sector

+ production by type of tineer and species
+ current inputs to production

+ prices along the marketing chai(s)

+ marketing system(s)

+  consumption, uses

+  processing technologles and capabilities
= Scope for expanding production

+ local, regional,national and export market potential

+ required infrastructure for processing and markecing

+ potential role of cooneratives aad credit incentives in
promoting a viable timber industry

+ potential for penerating empleymant  (amount, type, wage,

group) .,
7.2.1.2 Developing timber and fodder strips

In discussing this research line it is assumed that information
available on timher spehies and silvicultural management, as well
as practices for planting Erythring or Giirieidia liviag posts,
are suflicient to e¢stablish timber-cum-fodder strips along

contour lines,

Rescarch objective: to evaluate the impact of contour strips of
trees producing timber and fodder upon cattle production and
soil crosion.

Information reguirec:

- FEffect of width and frequency of concour tree-strips upon:
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But technologius have been designed on the basis of a preliminary
diagnosis carried out ar che formulating stage of project
development. Such diagnosis, of a static type, is useful to
indicate what the outsranding features of the proposed
technology should be, A more refined design would require,
however, an analysis of the system dynamics, as well as of the
farmers' reactions to introduced innovations . It is assumed
that a better understanding of both system dynamics and farmers'
reactions may lcad to modifications in the prelimivary design,
which would enhance the adoptability of practices by generating
more appropriate technologies (thase that meet a felt need, can
be ecasily understood, and use resources readily accessible to

farmers) ,

In this context rescarch on integration of technologics has to
do vsscﬁtiully with monitoring of both dynamics of existing systems
and systems' response (including farmers' perceptions) to
introduced innovations. The latter is accomplished through
on-farm cxperimentation, winich plays a critical role in

technology development, as depicted in ¥Fig, 16.

The role of on-farm experimentation appears as particularly
relevant for Acostu-Puriscal, with no experimental station
serving that specific ccozone. Under these cir “ances

on ~farm research may not be restricted to testing tentative
validated technologies, but will also deal with those of a
notional type. Civen the natural risk aversion of farmers
and the effect failures may have upon the scientists-farmers
credibility gon, there is a need to operate under a flexible
scheme. This should follow the principle that the degree of
farmer's involvement in the research process is inversely
related to the reliability of the prcposed technology. 1In
other words, there would be on-farm experiments which are
carried out under the control of the researcher, while or*.rs

will be controlled by farmers.,
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Given that wmanv of the technologies proposed in section 6
are still atr the tentative, if not notional stage, two phases
are envisaged for research on integration of technologies in

this Project. The first. phase will focus on:

i) improving the preliminary diagrosis by monitoring existing

systems; and

—
—
N~

carry out rescarch nanaged trials on farms, mainly geared
at evaluating the technical performance of proposed
technologics (while learning abour farming perceptions of

such innovations),

The second phase will concentrate on farmer managed trials to

evaluate:

i) the technical and economic performance at the enterprise
level (coffee, maize, livestock, ctc.) of practices

developed in phase one; and

ii) the fit of such practices into the whole system,

Regearch objectiv::  to monitor the bio-physical and
socio-cconomic dynamics of prevailing systems and experimental
alternatives for:

= improving the preliminary diagnosis; and

- providing feed=-back on the design of both proposed techno-

logies and ou-farm/on-station experimentation.
Information required:

= [Improved description and monitoring of relevant aspects of the
system's structure and funection,

- Monitoring relevant aspects of experimental interventions,
including the experimental parameters identified under
the various component technologies (refer to section

- Monitoring of farmers' perceptions, evaluations and responses

to introduced technologies.



- Monitoring of interactions between the fuproved farming
systems and the surroundiug environment (physical, economic
and social aspects) .,

- Evaluation of systen performimee to assess the effects of
the sxperivental tectmologies through time. Criteria for
evaluation will corbine farmers' judpgements with measured
or observed of Yooty on farm management censtraints, use of

resoure and tulfillment of houschold objectives.

Parameters to be monttored:

- inputs to and outputs from the system (biophysical and
socion-cronomic)

- performance indicators  for technologies

- perceptions and decisions at farm level

- measurements to document effects on farm management
constraints and supply problems

- indices of family and honsehold well-being

- impacts on surrounndiog envirvoament (run-off/erosion;
production .and marketing of subsistence and commercial

crops; labour supplvy cash flow),

ORGy ‘«']ZA'I'IU;" AND MANAGE

AR PRSP

The vescarch proposal outlined In section 7 clearly
indicates the need for inputs from several disciplines,
working topether in an interdisciplinary fashion.

Fortunately, in the institutional struccure of Costa Rica most
of the relevant technical disciplines operate withia the
Ministry of Apriculture, althoupgh under different sections
(General Dircectorates of Fxtension, Forestry, Livestock and
Rescearch). At the regional level all these seetions operate
administratively trom o Regional Agricultural Centre (CAR)
based at Santiape de Puriscal, with seven extension agencies

distributed thronghout the Central Reglon.,



8,2
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Given the need for all Dircectorates to be actively involved in the
implementation of the Project, the most sensible approach would.
be to assemble an interdisciplinary team with scientists

cowing from Research, Forestry, Livestock and Extension,
specifically assigned to the task of carrying out che
Agroforestry Project, The team would be operating from and

administratively liaked to the CAR headquarters at Puriscal.

The Project Team

The team working full-time on the rescavch activities outlined

in scction 7 should be constituted as follows:
No. Field Level Backstopping

Institution

1 Agroforestry Systems Senior CATIE/ICRAF
1 Agronomist - Soil

Specialise Junior MAG-Rescarch
1 Pasture Agronomist " MAG-Livestock
1 Forestoer " MAG-Forcstry
1 Social Secientist " MAG-Extension
1 Soil Erosion or

Watershed Specialist " CATIE

Each of the scientists should be assisted by one technician

in the corresponding ficld:

Oryanizationnl Structure

“he Project will be managed by the Senior Aproforester and
governud by a Management Committec constituted by the Directors
of Forestry, Extension, Research and Livestock, the CAR
Director, a CATIE representative, the Project Manager
(ex-officio)and a donor representative. This Management
Committee will have mainly a normative responsibility, dealing

with the annual work plan, budget and report,
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8.3

8.3.1

- 064 -

It will meet once a year hut may be convened upon the request
of any of its members, whenever an urgent matter arises., The
Management Comaittee will be assisted by a Technical Commicttee,
chaired by the Dircctor of the CAR and composed of scientists
from thy MAG Directorares, CATIE, ICRAF and the Project
Manager, Thic tomnictee will be mecting at least ouce a year

at the Station to:

i) review research progress

i1)  evaivate the detailed plan of work for the coming year;
and

1ii) propose institutional comnitments to support the work

plan.

frogramue of Work

Two phases are visualized once the Project has been approved
and funds made available: a "preparatory” and an

"tmplenenting' one,
Preparatory phasc
Three main objectives will be pursued during this phase:

a, Assessing the marketing potential of fruits and timber trees
b. Pecruiting stalf and exposing the team to the agroforestry
approach to land management.

¢. Formulating a detailed rescarch plan,

As mentioned in section 7 the marketing study should
provide informition to validate, or not, the proposal of
increasing cash income via intercropping fruit trees-coffee
and timber trees-pastures, [t would be desirable that such

studics precedes any fleld experimentation.,


http:Preporal.or

Senior and junior scientists recruited for the Project would

most probably have a conventional disciptinary background, with
different-deprees of exposure to land management problems, It

is visualized, therefore, that once the team is assembled CATIE,
in cooperation with ICRAF, should orpanize a short "in situ"
training to introduce team wewbers to land management appraisal
with emphasis on agroforestry. The training exercise will also
be used to discuss findings of the preliminary diagnosis, as

well as the derived research proposal.

It is expected that the short introductory training exercise
will enable the team to fully participate in the subsequent
discussions with the Technical Committee to consolidate the
research proposal and draw up a detailed experimental plan
(including design, lay out, rescarch,protocol ete.) Discussions
will be guided by the research proposal contained in this
dacument (sce scetions 5 and 6) and should result in a concrete
plan of activitics to be implemented by the Project Team in the

next Phase of the Prograwme of Work.
8.3.2 Implementation Phase

As indicated in scection 6, and given the nature of the main
technological components (trees), the Project is scheduled for a
period of six years. Although the plan of work is the expucted
output of the previous phase, a tentative one is proposed in
Table & , assuming that funds would be available at the

beginning of 1984,
8.3.4 BUDGET (to be drafted by MAG and CATIL)

* This will be worked out in cooperation with the local

participating Institutions.



- 66 -

B

RELFEREN
1. ALVARADO, A.; M. GLOVER and 0. OBANDO (1982}, Reconocimiento de los
Suclos de Purlscal - Salitraies y Tobarcia - San Ignacio de

Acosta. CATIE/GTZ Turrlalba Costa Rica,

2. APOLO, W.B.; (1979). 'The control of run-off and vroslon by sylvo-
pastoral systems. In workshop agroforestry systems in Latin
America, Turrlalba Costa Rieca March 1979, Proceedings edited

by G. De Las Salas, CATIE, Turrialba 5, 177.183,

3. BABLETT, P.F.; (1977). Labour ¢[ficlency and the mechanism of agrl-
cultural evolution. In Journal of Anthropological Research

vol 32 pp.123-144,

4. BEER, J.: (1979). The UNU/CATIE "La Sulza' agroforestry case study.
In workshop agroforestry systems in lLatin America, Turrialba

Costa Ric: darch 1979, Proceedings cdited by G. De Las Salas,

CATIE Turrfalba PP.188-192.

S. BONILLA, A.; (198)). Proceso historico de los tecursos naturates de

Puriscal. In El componente arboreo en Acosta Puriscal Costa

Rica, CATHE, Turrialba.

6. BUDOWSKI, G.; (1981). Quantilicatlon of current agroforestry practices
and controlled Kesearch Plots In Costa Rica, A paper pre-
sented to the copraltative weeting on Plant Research and Agro-

forestry. [TCRAF Niirobl Kenya April 1981,

7. COMBE, J.: (1979). Alnus acciminata with grazing and mowing pasture.

Las Nubes de Coronado Costa Rica.  In workshop agroforestry


http:Proce.so

- 67 -
systems in Latin America, Turrialba Costa Rica March 1979,

Proceedings edited by G, De Las Salas CATIE, Turrialba pp.199-201

8. ESPINOZA, L.; (1982). FEstructura de Cafetales en pequenas fincas en

Atosta-puriseal CATLE, Turrfalba (lu preparacion),

9. FORD, L.B.; (1979). An estimate of the yleld of Cedrela odorata L
(syn. C. mexicana Roem) grown in associ-tion with coffee. 1In
workshop agroforestry in Latin America. ‘Turrialba Costa Rica
March 1979, Proc. edited by G, De Las Salas 'CATIE, Turrialba

pp.177-183.

10, GLOVER, H.; (1981). Coffee yields in a plantation of coffee arabica
with and without Cordia alliodora.  CATIE, Turrialba.

Technical Information Series No. 17 26pp.

11. GONZALEZ, M.; et. al (1979). Combinecd grazing and forestry in the
upper central valley of Costa Rica Finca lLas Esmeraldas

In workshop agroforestry in Latin America pp. 202-204.
pp. 202-204.,

12, HEUVELDOP, J. and L. ESPINOZA, (1983). El componente arboreo en

Acosta y Puriscal, Costa Rfca (eds.) CATIE, Turrialba,

13. HOLDRIGE, L.R. and J.A. TOSI, (1977). The ecological adaptability
of selected cconomic plants for small farm production in six regions

of Costa Rica,San Jose, Costa Rica.

14. JIMENEZ, R.M.; (1983). Situacion forestal y medidas proteccionistas.

In EL componente arboreo en Acosta y Puriscal Costa Rica.

CATIE, Turrialba.



15. LAGEMAN,

e

Jooand J. HEUVELDOP, (1982). Characterfzation and c¢valua-

tion of agroforest~y systems; the case of Acosta -~ Purlscal

Costa Rica, CATIE, furrialba

16. LEMKERT, A. and J.J. CAMPOS, (198l). Produccion v consumo de lena en

17. MELLE, k.

18. PLATEN, H.

19. POSNER, ..

20. RAINTREEL,

21. ROSERD, P,

Las Fincas Pequenas de Costa Rica. Turrialba Costa Rica,

CATIE Technical Series Report No. 16 69pp.

von (1932). El uso de la tierra actual en la subregion de¢:

Puriscal. San Jose,Costa Rica, ASCONA 8o,

von; G. FODRIGUTZ and J. LAGEMAN, (1982). Farming systems
in Acosta-Purlscal Costa Rica., Technical Series Report No.30

CATIE Turrialba.

i G. ANTONINT, ¢. MONTANEZ, R. CECIL and M., GRIGSBY, (1981).
Un sistema de clasificacion para las areas de ladera y
altiplanos de America Tropical. In A, Novoa and J. Posner

(eds) Agrlcultural de Ladera {n america Tropical.

Memoria del Seminario  International realizado in Turrialba,

Costa Rica Dee = 80 CATIE/Rockefeller Foundation. Turrialba.

J.B. (1983). Toward a methodology for dilagnosis and design
of agproforestry lar ' manapement system Submitted to

Asroforestry Systems Joumal, Nijhoff/Junik Fublishers.

(1979) . " Tannpya” trial at CATIE with Gmelina arborea (1977).
In workshop agroforestry systems tn Latin Ameiica Turrialba
Conta Rica “tareh 1979, Proc, edited by G.he Las Salas CATIE

pp 19 7-198,



22. ROSERO, P.

- 69 -

and N. CEWALD. (1979). Growth of lLauvel (Cordia alliodora)

1 coffee and cocoa nlantations and pastures in the

Atlantic Reglon of Costa Rica,

23. ROSKOSKI, J.P. (1982). Nitrogen fixation In a Mexican coffee pl-.atatton.

In Plant and $oils Vol 67 np.283-291.

24, RUSSO, R,0.A. (1983)., Effecto de la Poda de Erythrina poeppiglana

(Walpers) O.F. Cook (Poro), Sobre la nodulacilon, produ-
celion de biomasa y contenido de nitrogeno en el suelo
en un sistema agroforestai "Cafe-Poro'". MSc. Thesis

tniversidad de Costa Rica.

25. THRUPP, L.A. (1980). L.forestation |, Agricultural Development and

26, TORRES, P,

Cattle Expansion in Costa Rica MSc. Theslis Stanford

University.

(1983). Potential contribution of Leucaena 1edge grows
Intercropped with malze to the productica of organic
nitrogen and fruelwood in the lowland humid tropices.

Submitted to Agroforestry Systems Journal.



- 70 -

Appendix A

System D&D, Workshon/ Survey

University of Costa Rica
Ciudad Universitaria
Rodrigo facio

San Pedro, SAMN JOSE

CATIE, D,R.N.R.
Department of Renewable Natural
Resources

List of Partvicipants and Itinerary for aproforestry

Dr. Alfredo Alvarado**

Or. Gerardo Budowski *
Ing, Luis Ugalde A *
Ing, Jeffrey Jone *

Ing. Jorge Hernandez *
Ing. John Beer

Dr. Jochen Heuveldop
Dr. Carlos Quesada
Ing. Carlos Reiche
Ing., Gustavo Brenstein
Ing. Ricardo Russo
Ing. Leo Espinoza *

CATIE, D.P.v, German Escobor *
Jose Arze *
Tomas Schlichter

Department of Plant Production

CATIE, D.P.A, Dr. Relain Borel *
Department of Animal Production Marco Esnaola *
Roberto Cerdas

Ing, Ramiro Jimenez
Sherry Hunoz

German Rodriguez
Edgar Sandi

Richard Garriguez

MAG/DGF, San Jose

{Ministry of Agriculture)
(Forestry Administration)

CAR, Puriscal Anartado 85 Gilbert Charpentier
(Regional Centre, Ministry of Agriculture) Danilo Boza
Tobias Hidalgo

T T T N S e e e e e e e e e e e e = e e e o ——— - -

Project 032, Puriscal (Watershed management
Praject ALD/DGF/MAG)

C/o D.R.H.R. (Consultants, Dept. of Renewable Nancy Glover
...... Natural Resources)  _____ _______________ Norman Price
[CRAF Or. Filemon Torres

Dr. Dianne Rocheleau

* First Workshop only
** Second Workshop only; all others participated in field and worksshop
activities,



Itinerary for Agroforestry Systems
D & D Workshop / Survey

Cooperative Project ICRAF-CATIE, MAG, CAR, UGF, ASCONA

Feb 28th to March Vith, 1982

Honday 2/28 Santiago de Puriscal (CAR offices)

aim Introduction, presentation and discussion

pin of itinerary and methedology for DD exercise.
Tuesday 3/1 CAR Offices, [Fvaluation of pre-diagnostic

am information, discussion with qualified informants,

formation and briefing of 3 field teans

pm Puriscal reqgion: Field reconnaissance and first
farm visits (1 farm interview per group)

Hednesday 3/2 am Puriscal region: Ficld reccnna’ssanc~ end second
farm visits (1 farm interview par group).
pm CAR offices: Suimmary and cvaluation of information
by work groups
Thursday 3/3 ar CAR offices: Information exchanos between groups

pm CAR offices: Summary and analysis of results by
all groups.

’

Friday 3/4 am Acosta region: thivd and fourth farm visits (2 farm
interviews per group)

pm Final regional rcconnaissance
CAR Offices: Summary of information by groups

Saturday 3/5 am CATIE, Turrialba: Evaluation of Information by team
representatives (2 per qroup).

m CATIE: ICRAF-CATIE work session on format for
information evaluation.

cy

Monday 3/7

pm Full group, presentation and discussion of results
from Friday (Acosta) surveys;

evening ICRAF-CATIE work groups, Classification of farm types,
summary of farm characteristics and problems;
Preparation of specifications for technology designs.


http:Information.by

Tuesday  3/8 am CATIE: ICRAF-CATIE work group (A) - formulation
of comnon :riteria for design specifications and
discussiun of tentative designs,

CATIE/MAG/DGE/ASCONA work group (B) - elaboration
of information by farm and by farm type

pin Group (B) - Elaboration of pre-diagnostic regional
information with newly compiled data plus resuits of
D&D Field work,

CATIE/ICRAF/CAR (Group A) discussion of candidate
technologies,

Hednesday 3/9

an CATIE: Ful) group, prescntation and disctission of
D % D conclusions and candidate technologies.

pi Group B, workshop continued, elaboration of regional
and farming syctems data.

Group A, discussion of candidate technologies
with CATIE Forestry and Agroforestry specialists.

Thursday 3/9 am CATIE: Group I - Horkshops, on regional
firewood use and production, land use and Tand
capability, and farm household/farm enterprise
budgets ;

Group A - discussion of candidate technologies
with CATIE Agricultural Economists and Agronomists.

pm Group B, workshops continued,

Group A, Discussion of can-didate technnlogics with
CATIE Animal Production specialists.

eveninrg All participants, Farewell dinncr.

Friday 3/11 alis CATIE: Presentation of results by groups A & B
Discussion «f farm level vs. regional land use conflicts,
Elaboration and modification of candidate techno-
logies previously screenad and revised by CATIE/
ICRAF teams,

pm Discusssion of project proposal by CATIL, CAR,
ICRAF DGF rcpresentatives,

ICRAF visit to CATIE agroforestry experinental
sites with Dr. G. Budowski.
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Appendiz B Water Budget for Avosta and Puriscal

I WATEIC BUDGET | ACOSTA (COSTA M1CA)

The following table gives the watcr budqct‘for Acosta
which is diagramatically demonstrated in fig I

WATER BUDGET

LOCATION: Acosta, Costa Rica Alt. 1094m

Mean Annual Potential fvapotranspiration 1504E,,

Period P ET ‘ p-BT WD WS 5 DS EA
(0. 75k,
Jan 11 113 ~102 102 0 0 011
Feb 61 107 -46 46 0 0 061
Mar 50 1139 -89 89 0 0 050
Apr 65 150 -85 85 0 0 065
May 261 142 119 - 19 100 100 142
Jun 354 127 227 - 227 100 0 127
Jul 224 134 90 - 99 100 0 134
Aug 244 136 106 - 108 100 0 136
sep 436 127 309 - 309 100 0 127
Oct 460 122 31138 - 338 100 0 122
Nov 173 106 57 - 67 100 0 106
Dec o 101 -84 - 16 16 -394 101
Tovals 2356 1504 322 1158 1182
Key Adapted from Thornthwate (1948)
P - Precipition in mm
F - Potential Evaporation
BT -~ Potential Evapotraaspirvation
Wh - Water detficit
WG - Water Surplus
o - Goil water (Rainfall + 100mm Soil Water Capacity

- Jhange an 5




Note:

TABLE II WATER BUDGET PURISCAL

(COSTA RICA)

Precipitation and evapotranspiration data was drawn from
PLATEN VON H.

from thesc

1981

basic data.

Page 9,

adapted from Thornthwait-
diagramatically represented in Fin

Location

WATER BUDGET
PURISCAL COSTA RICA Alt.

Mean annual
Mean annual Potential cevapotranspiration 1567Eg4

rainfall

(1948) .

II.

1102m

2145mm

The rest of the data was computed
The method of computation was
The water budget is

Period p ¢ p-Er WD W5 S S EA
(0.75 E,
Jan 75 127 -52 52 - 48 0 75
Feb 29 130 -101 101 - 0 0 29
Mar 57 159 ~102 102 - 0 0 57
Apr 157 155 4 - 4 4 4 155
May 277 139 138 - 138 100 96 139
Jun 258 127 131 - 131 100 0 127
Jul 231 132 99 - 99 100 0 132
Aug 262 132 130 - 130 100 0 132
Sep 279 120 159 - 159 100 0 120
oct. 214 120 94 - 94 100 0 120
Nov 154 108 46 - 46 100 0 108
Dec 150 118 32 - 32 100 0 118
Total 2145 1567 255 833 1312
Note EA + 0D = EP 1312 + 255 = 1567
EA+S = P 1312 + 833 = 2145
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fppendix F

EX-ANTE ECONOMIC ANALYSIS SILVO PASTORAL SYSTEMS PURISCAL
D.A., HOEKSTRA - AGRICULTURAL ECONOMIST, ICRAT,

Introduction

An economic analysis, from the farmer's point of view, at a discount
rate of 127 shows that a change from the present grazing system to
a silvo pastoral system will increase the total farm income, even

if all additional labour has te be hired.

A "with" and "without" approach was followed to estimate the 'economics'
of the proposed technologies (models). All computations were made on

a micro computer using MULBUD.

"Without" situation

Data on the present livestock operation were based on von Platen et al

and on assumptions made by qualified infrrwmants (2).

Present net income from grazing (cow-calf operation) is ¢ 1,000 per
hectare assuning a stocking rare of about 1.13 A.U at peak periods
(just before sellings) and about 0.8 AU, after aclliag. Assuming
a priee of about ¢ 10,000 per A.U, the livestock investment cost

in this system is abont ¢ 8,000 per hoctore,

Based on discussions held, it was understond and therefore assumed
that livestock income from the system would in fact gradually decline

because of overgrazing and soil erosion.

The following assumptions were made with repard to this decline

in productivity.

Year L to 5 - same net income per hectare i.e. ¢ 1,000
Year 6 to 10 - lowering of scocking rate to 0.7 AU, and a drop
i net income to ¢ 875/hectare.
Tear 11 to 14 - lowering of stocking rate to 0.6 AU, and a drop
itn net income to ¢ 750/hectare.
Year 15 to I8 = lowering of stocking rate te 0.5 A.U. and a drop
in net income to ¢ 625/hectare.
Year 19 to 20 - lowering of stocking rate to 0.4 AU, and a drop

in net income to ¢ 500/hectare.
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"Wich" situatica

Severul models were analysed and are briefly discussed,

- Fenced off (improved) pasture with scattered trees {varying number).
The main drawback of this system is the decline in livestock income
during the first three years as compared to the 'without" situation.
Generally speaking, the more trees the better the vesults (same
fencing cost), also, because livestock operations don't seem to be
very profitable in any case. Although this system may improve the
net return per hectare, it is doubtful that thé sustainability of
the pasture component would be improved as compared with the

vithout situation,

-~ 1Individually protected scattered trees in (improved) pasture.
Although no hard data were available, qualified informants reported
prokibitively high cost for protecting individual trees. Improving
the pasture component would again mean a temporary loss (though for
a shorter period) of livestock iucome, Sustainability would probably

not be improved with this system.

~ Tree strips along the contours in pastures. A major advantage of
this system is the reduction in erosion in the pastures and hence
sustainability can be assumed to be improved, Since the trees are
grown in strips the remaining pasture area can be grased without
interuption. The stocking rates could in fact be increased as
compared with the "without'" situation since the Glyricidia used
as a living fence will increase overall fodder availarility by
207 (net of the losses incurred because of the tree strips). Also,
hecause of the paddlocking with these treestrips, per animal
production is assumed to be increased by L1572 from €1,250 to

1,440 per animal unit.

Tables 2 and 3 (a, b and c¢) show the total income flow derived from
this system (not just the incremental one, ovoken down into the
individual companents i.e. 20Z of the land in trees and 80Z of the

land in pasture.
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In tables 2 a, b and ¢, it is assumed that all labour is hired at
¢ 140/manday or withdrawn from other faim activities (opportunity
cost of this labour assumed to be equal to market price labour
i.e. ¢ 140/manday). 1In tables 3 a, b and c, on the other hand,
it is assumed that all labour is provided ty the hsusehold at

zevo opportunity cost (no alternative labour opportunities at

the time®,

The tree component of the model shows a considerable labour and
materials input for establishing the living fence and the trees
(see also Annex 1 and 2). Most of these costs dissapear however
after 3 to 4 years. First harvesting is assumed to take place
after 14 years and final harvesting at year 20, It has been
assumed that there is no farmer (paid) labour required for
harvesting. The per unit price received for the wood is there-

I
3 + . o
fore net of labour cost. Production was aasumed to be 1 m /tree,

The livestock pastnre component shows apain the tetal invested amount
in cattle in the €irst year. The additional investment of ¢ 1,600
(1.6 A.U) witi i fact be a cash cost since the farmer will either
have to purchase or vefrain from selling animals normally soid,

50 as to arrive at the 207 increased stocking rate, The endvalue

of the livestock in shown as a benefit in year 20, however it should

not be interpreted as o cash receipt,

The increase in gross revenue from livestock is partly obtained
from the fodder lopped from the fence and lopping labour estimated
at 3 mandays per year has therefore been allocated to the pasture

component ,

The sums of the net present value, broken down inte individual

componenis, arc summarised in Table 4.
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Table 4. Sum Net Present Values 'With' Situation (at 12%)
(in )

Labour cost £140/manday Sero labour cost

Trees 3,902 9,239
Pasture/livestock -388 2,749
Silvi pastoral 3,514 11.988

Analysis and Discussion of the Results

At a 127 discount rate, the net returns per hectare of pasture can be
improved considerably i.e. from ¢ 682 to ¢ 3,514 (labour paid for)
or ¢ 11,988 (labour valued at zero), by changing from the present

land use to a silvl pastoral system.

Table 4 shows however that if lahour has to be costed, either because
the farmer has to withdraw it's own labour from other activities, on
or off-farm, or because he hires the additional labour, the pasture
component of the system does infact have a lower return thau in the
existing situation i.e, - ¢ 388 as compared to ¢ 682, A breakeven-
analysis showed that a 277 increase in per livestock unit production
(rather than the 157 assimed so far) over and above the 20% increase
in carrying capacity wculd provide the same net present value for the
pasture component of the system in the "with'" and "without" situationm,
Alternatively, assuming the same 157 increase in per livestock unit
production, an increase i atoecking rate of 677 (instead of 207) is
required for the pasture in the "with" situation to break even with

the pasture component of the "withour' situation.

A comparison of the cash flows of the "with" and 'without" situation
shows that if labour is ot vatued, only the first year shows a
negative balance over the regular flow of net income derived from
the "without" situation., On a per hectare basis the net investment
during the first yes: wmed be the € 6,105, including the additional

investment in livestock (:ec Annex 2).
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Such an investment may be too much for many farmers, Hotleyer
the advantage of this system is,that in principal,it is scale
neutral, meaning that it may be introduced at a level a farmer
can afford in terms of investment costs. This is also important
from a labour cost point of view, because the likelyhood of
approaching a zero opportunity cost for labour is much higher

if the system is introduced at a rather modest scale as compared
SN

to”introduced on a larger secale. Alternatively, a farmer may

seek loan funds to finance this investment,

Finally, the sensitivity of the results were tested against changes
in the assumed discount rate. The interual rates of return of the
additional investment (N.P.V 'without' situatdion equals N,P,V 'with!
situation) was about 13.57 if labour is costed and atout 217 if
labour cost are assumed to be ~ero. Whether or not such a rate is
attractive enough for the farmers in lFuriscal depends on the loan
fac!lities they can obtain and on what they consider a reasunable
time vatue of money. Usually the larger the faius, tne lover the
acceptable discount rate. An indicatinn of *he possible accepta-
hility can be obtained from the rate whieh farmers presently obtain

from their livestock operatior i.¢. 13.87.
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