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1.1,

1.2,

1. CONCEPT AND METHOD

The need for regional analysis for agricultural research:

In the past, agricultural research has obviously focused its
activities on a pure commodity appreoach and oeglected the regional
approach to some extent. This has repeatedly resulted in the fact
that apparently successful achievements of agricultural research
were not accepted or only partially accepted in certain regions
because they were not designed either for the specific human needs
and potentials or for the natural conditions of the respective
area, A series of examples hereof has been the past two decades of
agricultural research in S$E Asia {(which nevertheless have been
successful}. However, agricultural research can only yield optimal
results if an equilibrium between the commodity and regional
approach 1s achieved to adjust agricultural research as precisely
as possible to area specific problems and possibilities. Such an
approach, of course, requlres a basic knowledge of the natural,
social, and economic resources of the assigned area, and an insight
into the often rather complicated interaction patiern of these

resources,
Regional analysis attempts to provide the required information.

Concepts of regional analysis:

Normally the first step dm the analvysis of a reglon, whatever its
gize, is a division of subregiocns which are then compared with each
other. This subdivislon can be performed according to different
criteria, e.g. <¢limate, soils, economy, populations, etc.,
depending upon the specific needs and iaterests of the respective

author or his employer which kind or regionalization he wants to



apply. We have chosen & rTegionalization aceording to
agroproduction criteria to best serve the needs of agricultural
research. The aim of any regionalization is to achieve a spatial
crdering of a higher level heterogenecus regional system, within
which each subordinate regional subunit is characterized by
relatively homogeneous conditions in regard to the chesen criterion
{e.g. climate). An agroproduction zone thus provides a more or
less homogeneous agricultural production pattern while all other
factors, such as climate, population density, ete., may differ from

each other.

However, the wajority of attempts at regional analysis do not
exhibit one of the above-mentioned kinds of regionalization, but
rathér use a subdivision of their assigned region im administrative
units. Thus, an analytic report of a country is usually based on a
comparative description of its provimnces. The explanation is
simple: almost universally the statistics (the most important
auxiliary means for analysis) are classified sccording to

agminigtrative units which are used as the basis of the reports,

An analysis acecording to administrative units has sigrificant
shortcomings, As a consequence of their historical development
{which will not be disecussed here in detsil) administrative units
{even including natifons) tend to be expressively heterogeneous with
regard to natural, demographic, economic and other factors. Their
bordexrs do pot conform with those of natural unitg; rather they run
opposite to them. The Central American states provide a good
exzmple hereof: while the natural geographical raegions are
oriented NW-SE along the isthmus, most of the national borders
follew the oppesite direction from the Pacific to the Atlantic,
thus providing each state with a share of the major natural regions
of Central America. This heterogeneity also applies to
administrative subunits within states. For example, four of seven
provinces of Costa Rica {(San Jose, Alanjuela, Hevedia, Cartago)
sach contain such different natural regions as the temperate,

densely pepulated and Intensively cultivated central highlands



1.3.

{"Meseta Central'), as well as damp and sparsely settled coastal
lowlands, and uninhabited forested mountain zones. Statistical
mean data- for example, for agriculture- of such administrative
units must, therefore, result in totally distorted conclusions, as

accurate and scientifically sound as they may be in themselves.

The weakness of administratively classified regional analyses has
led to repeated attempts to use other kinds of regionalirzation.
Thus, there exist a variety of partially useful, country reports
which follow the natural regions concept. However, up till now,
the decisive disadvantage of this approach was the lack of adequate
quantitative data for such regional units, and thus the lack of a
neasurable and verifiable objective basgis. Conclusions of such
reports must therefore, remain vague; often they reflect the
personal Impression of the respective author rather than reality.
Despite a number of excellent performances such Teports have
repeatedly been criticized for not being scientifically sound. The
game 111 fate would necessarily also apply for a regional analvsis

based on a subdivision into agroproduction zones.

In view of this dilemma a solution is necesary which combines the
advantages of the two basically opposite approaches and aveids the
disadvantages. It should be possible to find a wethod to reorder
the existing administratively cleassified data in such a way that

they are operative for any other regional clasgification.

The following "Overlay Correlation Method" is, we hope, an approach
to reach that goal. Tt is so surprisingly simple that it can also
be made useful for more practically oriented members of any
rasearch discipline and not only for an exclusive circle of
gpecialized scientists. In addition, the method ig neither

complicated nor expensive.

The Overlay Correlation Method:

The wmethod consist of four steps:

e



a)

Design of crop production maps by dot—distribution

First, maps must be prepared of all the major crops in the
assigned area as well as & set of maps with the wost important
demographic and ecological features (e.g. distribution of
population, climate, relief, soils, ete.). All these maps
must be designed at precisely the same scale and should be

drawn on transparent paper.

The core of our work consists of designing maps of the crop
distribution. For that we have to rely on official statistics
glthough we know how limited they may be, particularly in
Third World countries. The easiest and most precise way to
map crop distribution is teo indicate their location by dots
which represent a certain area. The size of the seriasl unit
depends on the size of the total region. In the case of Costa
Bica, units of 100 ha per dot proved to be optimal for all
crops (1000 ha units were used only for pastures). In larger
regions, such as Colombia or certainly Brazil, 1000 ha units

would probably be adequate,

To achieve satisfactory results it is essential to place the
dots as exactly as posgible where the respective acreage of
crops exist in nature, Aerial pﬁotographs, satellite imagery,
and land-use maps can be good auxiliary means to identify the
precise location. Eut even more important is the author's oun
knowledge of the region. In many cases, he must personally
survey the area and visit the staff of lecal agricultural
institutions, e.g. extension workers and place the dots on the
maps in their presence. After sowme training such surveys can
be carried out relatively quickly. Their value becomes even
more apparent if one considers the great amcunt of background
information obtainable during such surveys- a prerequlsite of

a good regional analysis.

Te a certain extent Cesta Rica is a special case, in so far as

this country provides an Agricultural Census which splits all



b)

data down to such swall administrative units as the
"distritos" {(the country consists of 7 provinces, 79
"cantones" and 406 "distritos"). This made it possible for us
to place the dots precisely enough even without previous
consultation with local informents. Besides, there exist
comparatively good secondary literature and maps, and last but
aot least, we found among the present CIAT staff several
outspoken 'Ceosta Rica specialists” who couvld provide
suggestions as to the possible location of crops. Therefore,
a two week survey through Costa Rica proved sufficient to
provide the author with the necessary background information

on the major agroproduction zones.

Many other Latin American countries are certainly less well
egquipped with data. In these, more thorough survey activities
would be a necessary precondition for a successful application

of our methodology.

Jdentification and delineation of the agro-production zones:

By overlaying the transparent maps of crop distribution we can
now ildentify and delineate the different agroproduction zones
which are named zfter the respective dominating crop or crep

combination.

In Costa Rica we distinguished 32 micro-production regions
which could be combined inte the following five major

production zones (Se¢e also Map 13):

13 rice-based production zones {5 micro-regions)
2} coffee~based prodvction zones {7 micro-regions)
3) sugar-banana-cacao production zones {4 micro—regions)

4) cattle-mixed annuals-production zones (12 micro-regions)

5) cattle~-based production zones (4 micro-regions)




c)

KOTE: Our crop distribution maps are based on the
Agricultural Census of 1973, i.e, the data are gquite old
(the new census of Costa Rica is still under
preparation}, The rapid development of agriculture
during the past decade has led to some significant
structural changes in certain areas, especially in the
cacao~ and banana-based production zones where rice
cultivation is rapidly expanding. Besides, the census of
1973 does not mention oil palms although many of them
existed prior to 1973. Today, oil palms cover an area of
more than 13,000 ha., These recent developments could not
be comsidered in our maps; they will, however, be
indicated in the analytie profiles of the respective
microregions.

Transfer of the crop-data from the maps ontc a new table:

We now have to overlay our transparent map of the
agroproduction zones over each of the different crop
distribution maps, then we simply ceunt the number of dots
which fall Iinto the respective zones and list the results in a
new table. Thus, we have achieved our objective: am
agriecultural statistic which is no longer classified according
to administrative units but to agroproduction units (See the

comprehensive Table in Appendix C).

NOTE: The set of crop production maps has been employed
only for our specific purpose: an analysis of the
agroproduction zenes. It should be mentioned that the
same maps could alse be used for any other apprecach of
regional analysis. Instead of the map with the agro~
production zones one would only have to overlay them with
another map of regional units. Thus, for example, an
analysis of the agricultural pattern according to soil
zones, or to climatic zones might also wield very
interesting results.

Besddes, the information level of the crop production
maps conld be augmented. Instead of only providing
information of the area (! dot = 100 ha) each of the
dotes ecould be turned dinto different symbols indicating
additional qualitative aspects of the respective crop,
such as cultivation techniques, varieties, ylelds,
eropping intensity, etc. This procedure would, however,
definitely require of the author a detailed knowledge of
the region.
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Correlating the agroproduction data with ecological and

demographic features; establishing regional profiles:

To carry out this final step we, again, overlay our map with
the agroproduction zones over the maps of the population,
rainfall, seoils {or any other reguired map) ifdentify the
conditions for each of our regions separately and also put the

results into the above mentioned table.

We are now in a position to draw from this table comprehensive
regiopal profiles for each of the micropreduction =zones
(Appendix A) which fimally serve as the necessary quantitative
basis for our regional analysis. It goes without saying that
the data base as well as our following regional analysis could
be congtructed in greater detail or could be tailored
differently according to specific needs. This would not,
however, affect the methodelogical procedure, the

demonstration of which is the main objective of this report.



2.1.

2. COSTA RICA — AN OVERVIEW

Natural Resources

Costa Rica (excluding the Isla del Coco) covers an area of about
50,600 ku’ which is slightly svaller than west Virginia. Tt's
population accounted for 1,872,000 ichabitants dn 1973, Among the
Central American countries Costa Rica is the next smallest in area

{before E1 Salvador) and in population (before Panama).

The country's natural structure is similar to that of the Central
American states: a mountain range of volcanoes and recently folded
sections form the central core which encloses several highland
basins, e.g. the central highlands or "Meseta Central'. The
highest elevaticns reach well above 3,000 msl. To the north, the
terrain descends gently toward the flat Caribbean coastal lowlands.
Toward the Pacific in the south, coastal plains alternate with
hilly zones which reach right to the ovcean. The Pacific coast is
thus much more differentiated with more beaches, peninsulag, etc,

than the stralght Caribbean coastline.

Climate

Located between 9° and 11° porth of the ¥oguator, Costa Rica
gxhibits both repgions with gsemihumid tropical features (e.g. its KW
section) as well as very humid areas of the equatorial tropical

type (e.g. the Caribbean lowlands).

In the cosstal lowlands the average temperature ranges around 26° -
27°C and drops to about 20°C at 1000 msl and to 7°-8°C at 3000 msl.
Due to the country's location near the Equator the yearly range

between rhe coldest and the warmest month does not exceed 4°C, i,e.

there are neo thermic seasons. Consequently, agricultural
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activities are ensured the whole year round even up to high
altitudes. Only the composition, not the productivity of
agriculture changes with iIncreasing height: 4n the coastal
lowlands ("tierra caliente"} the dominating crops are rice,
bananas, cacaov and o¢il palms. In the temperate zone between 500
msl and 2000 msl ("tierra templada") coffee and sugarcane prevail;
and threughout beth zenes maize, beans, and cattle are found.
Above 2000 msl ("tierra fria") we generally find cattle for dairy

production, and potatoes.

Altogether, the country receives sufficient rainfzll for
agricultural requirewents (See Map 3). The mean yearly amounts
range from 1800 mm in the northwestern section (Pacifico seco),
2000~-2500 mm in most of the central highlands ("Meseta Central’),
about 4000 mm along the eastern asnd central sections of the
Caribbean coast {Zona Atlantica), up to 4700 mm in the socutheastern
section of the Pacific lowlands, and finally up to A0060 mm in the

northernmost part of the Caribbesn coast.

Figure 1 shows Costa Rica's position within the overall rainfall

situation of Central America,

By far more important for agricultural problems than the average
vearly amounts, in some places, are the striking differences
between rainy and dry seasons. For one thing, the yearly
distribution of rainfall is determined by the seasonal change of
the trade-winds; on the other hand the rather rugged relief of the
isthous causes pronounced microclimatic variations which can result
in very different rainfall patterns over short distances. These
are of crueial importance for crop preduction, particularly fer

rice and beans.

Soil: (Map 4)
Compared with many other tropical countries of the world, Costa
Rica bas rather favorable seoils. Many developed on velcanic ash

being generally rich in minerals or were formed on alluvial
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substratum origimating from volcanic hinteriands. In general, high
base status soils with high activity clays prevail (e.g. Vertisols,
Mollisols, FEntisels and the greater part of the Inceptisols).
According to Sanchez and Cochrane (1980) the major problems of
these soils are 1less chemical shortecomings such as nitrogen
deficiency but rather drought (as in the NW of Costa Rica) and
above all, the threat of erosion. From ocur observarions, the
process of erosion is still limited in Costa Rica. Where 1t occurs
it is undoubtedly caused not so much by covercropping as by

overgrazing.

Acid infertile soils, (i,e., soils with low activity clays, aluminum
toxicity, and pH values below 5.0) are represented by Ultisols and
only part of the Inceptisols. Oxisols, "the problem so0il" of huge
areas of the humid trepics throughout the weorld, do not occur at
all.

A man-mpade problem restricted to areas of former banana plantations
is copper toxicity caused by excessive use of copper-based

fungicides,

The share of the different soil-types in the total area of Costa

Rica is shown in the following Table 1.

The same table correlates the distribution of the soil types to the
digstributdion eof agrieculturally uvsed land and of wupused land,
respectively, each .omprising almost exactly 50% of all of Costa

Rica.

Gf the four major soil types {(Ultisols and TInceptisols -

Dvstropept, -Dystrandept, -Humitropept) which comprise 74Z of the
country, only Ultisela are elearly concentrated in the sparsely
populated areas. The other major soils are more or less evenly

distributed over both, used and unused arcas.
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TABLE 1. The share of the major soll types in the total area of
Costa Rica (in %)

Within Within
agroprod. empty
zones zones
Histosols 1 % &z 96 %
Vertisols ) 4 100 % -
Ultisols 19 % 37 % 63 %
Mollisols Z 68 % 32 %
Alfisols <1 100 Z -
Entisols 7 Z 40 % 60 %
Inceptisols — Tropaquept 3% 47 % 53 %
" -~ Placandept FA - 100 %
" - Dystrandept 14 % 44 Z 56 %
" ~ Bumitropept 12 % 40 % 60 %
" - Ustropept 7% 88 % 12 %
" ~ Dystropept 29 % 54 7 46 %
100 %

Bource: Compiled from So0il Map in Appendix C.

The conclusion {is that the different soils did not determine the
existing agricultural preduction patterﬂ of Costa Rica to such an
extent as one might have expected. Other factors, such as
population density, land tenure, and climate (particularly rainfall
distribution) have pessibly had as big or bigger an impact on the
development of the present land-use pattern as the varying soil

conditions,
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Natural Regions {Figure 2)

The combined view of all nmatural features results in the following

classification of natural regional units:

i9) The Caribbean Lowlands

a) Northern section ("Zona Norte") including Los Guatusos
and San Carlos.

b) Eastern section ("Zona Atlantica") including Tortuguero
and Limom,

II) Mountain Zone (Cordilleras) including

a) Meseta Central (or: Valle Central)
b) Valle General.
1I1) Pacific Lowland Plains

a) Tempisque-Lowland ("Chorotega'; Guanacaste - prov.)
b) Central section (Parrita - Quepos)
c) Southeastern section (Diquis - Coto): or "Brunca"

IV) Pacific Hilly Zones

a) Peninsula of Nicoya ("Chorotega"; Guanacaste - prov.)
b) Turrubares Hills (Puriscal)

¢) Peninsulas of Osa and Burica ("Brunca").

2.2. Population
Some 417 of the total population of 1,872,000 (1973 data) live in

towns; 59% are spread over the rural areas. Thus, the rural areas
exhibit a population density of 22 persons/kmz. Yet, more than
half of the rural population is concentrated in the coffee-based
production zones of the Central Highlands (this 1is also
particularly true of the urban populatidn) which covers only 7% of
Costa Rica's total area. Here, rural districts have population
densities of around 150 persons/kmz. On the other hand, slightly
more than half the country can still be classified as "uninhabited"

with only 1 person/km2 {Map 5).

Whereas the natural conditions of Costa Rica do not differ
substantially from those found in other Central American countries,

its population dewmonstrates some specific differentiating
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characteristlices: the average income per capita is higher and the
number of illiterates is lower than in the cother Central American
countries. Also, Costa Rica is different from the majority of

Latin American countries in that the social structure of the rural
population is still composed of small holders, although at present
the number of haciendas is rapidly increasing., Social conflicts

have, therefore, been the exception (Sandper, 1961).

2.3, Agriculture
While agriculture plays a key role within Costa Rica's economy its
share of the G.N.P. hag recently fallen behind that of industry.
Yet, industry is largely concerned with the processing of
agricultural products., About half the country's labor force is
employed in agricuiture. The total value of agricultural exports
varied between 70Z and 75% during the seventieg but has been
decreasing to 63% in 1980 (SEPSA, 1982). About 80% of the holdings
and more than 904 of the farm land are worked by their owners and
the rest by various types of temants and shavecroppers. Land
tenancy is thus relatively satisfactory and there is less impetus
for agrarian reforms than in many other Latin American countries

(Blutstein et al., 1970).

The densely settled Central Highlands form the nucleus from which
centrifugically large parts of peripheral cuter areas have been
colonized during the past decades. TInitiators of this colonization
process were the swmall helders searching for new farmland or
subsistence cropping. In many cases their cleared areas were taken
over in the second generation by haciends owners who planted
pastures for extensive cattle production whereas the pioneering
peasant moved on, steadily ezpanding the frontler toward the
periphery (Sandner, 1961). At rhe sawe time s third and final step
in the colonization process is observed: in which large scale
mechanized production of field crops is beginning to replace cattle
hushandry around the newly estiblished ceaters. It should be noted

that rice plays a key role in thig process. Independent of the

i, I ——
- . . ’ -

; ) c | )
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indigenous dynmamics of agriculture and also isolated in
geographical terms, a plantation economy with bananas was imported
from abroad around 1875, followed by oil palms after World War II.
Primarily, due to the so~called "Panama disease’, the banana
plantation economy was first transplanted from the former main
growing area on the Carvribbean coast, to the Pacific side, and later
back again to the Atlantic side — this time mainly due to
strategic proximity of the Panawa Canal, once the Papama disease
was under contrel. Today, along the Pacific coast, most of the
former banana plantations have been turned into oil palm estates,
whose produce is mostly cconsumed within the country and is not

transported through the Panama Canal.

From the early days of Costa Rica's history as an independent
country, coffee has been the major agricultural product, which in
1980 contributed 23% to the overall gross return of Costa Rica's
agroproduction (SEPSA, 1982). The country was the first coffee
exporter in Central America, The production concentrates almost
exclusively in the Central Highlands and the surrounding slopes
which are largely volcanic in origin. The typical coffee farmer
represents to a large extent the rural middle class of Costa Rican
soclety, and the quality of his product ranks among the best on the

world market,

Coffee 1s followad by bananas and cattle husbandry, each with about
20Z of the total gross returp on agriculture (Table 2). Cattle
hushandry is characterized by two contrasting and geographically

independent preduction systems:

a) Iptensive and highly efficient dairy farms. These are

concentrated in the higher parts of the central highlands
above the coffee belt where they are occecasieonally found with
vegetables and potatoes. Almost all of the specialized dairy
farms have Iimproved pastures and average 2.0-2.5 head of

cattle per hectare.
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b) Extensive cattle holdings for beef production in the lowlands

and hilly zones of the wvast outer areas. Pastures cover

almost one-third of Costs Rica's total area and about four
times that of all the plant crops together. The relatively
dry NW part (Guanacaste) of Costa Rica is cattle country by
tradition; however, in most other parts of the country,
extensively used pastures with scattered stands of bushes or
trees are characteristic of the rural landscape. The average
density ranges around 1 head of cattle/ha. 1In the transition
zones toward the denser populated areas (e.g. in Puriscal)

overgrazing and thus, the threat of erosion becomes a problem.

More than half the beef production is exported, mostly to the USA.
(CENTA, 1983).

Compared with the three major products ~ coffee, banaoas, and
cattle - all other crops rank far below with regard to their gross
returns: oll palms probably follow but we do not have precise data
available. Wext is sugarcane (4.6%), forestry products (4.2%), and
rice {(4.1%Z). The once flourishing cacao cultivation has been
drastically reduced due to infestation by the "wonilia" - disease
and repeated collapses of market prices during the past few years.
The two important subsistence crops, maize and beans, cover Z3% of
the cultivated area but do not contribute more than 1.3% {maize)
and 0.7% (beans) to the total agricultural gross returns. Cassava
plays only a margisal role; although scattered stands can be found
in hense gardens and on tiny fields throughout the country, cassava

does nor cover even 1% of the total cultivated area,

The following considerations will focus only on rice and beans.

RICE
0f all the food crops rice has undoubtedly achieved the nost

remarkable increases during the past few decades, While the area

under rice cultrivation accounted for less than 30,000 ha in the
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TABLE 2. Composition of the agriculturally used area (1973} and
division of the total agric. gross returns by commodities

in percent (1980).

Rice 65,500 ha 4,1 2
Beans 26,700 ha 0,7 %
Maize 51,900 ha 1,3 %
Cassava 2,200 ha 0,1 %
Sorghum 3,800 ha 0.6 %
Tohacco 1,500 ha G,4 %
Potato 2,000 ha 1,2 %
Vegetable 1,200 ha 0.8,
Total Annual Crops 154,800 ha
Coffee 83,400 ha 23,0 %
Cacaco 20,300 ha 1,6 %
§3aﬂanas 36,100 ha 20,1 %
Plantain + Guineo 9,900 ha n.a,
Sugarcane 28,800 ha 4,6 %
01l palmg (about 13,700 ha in 1983 but

not mentioned in Censos~19?3)
Others {mainly coconuts, pineapple) 2,300 ha ni.d.
Total perennial crops 191,000 ha n.a.
Pastures {dairy + beef cattle) 1,558,000 ha 20,5 %
Others (pizs, poultry, fish, forestry) n.a. 11,6 %
Total agricultural used area 1,903,800 ha
Spurces: -~ Rep., de Costa Rica, Censos Nacionales de 1973, Agropecuario

SEPSA, 1982 (p.112).
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early 50's it increased to 50,000 ha in 1963, 65,000 ha in 1973 and
at present is around 86,000,

An even more astonilshing development has taken place with regard to
production: the average yields increased from 1.3 t/ha (1963) to
2.9 t/ha (197%) and are at present probably well above 3.0 t/ha.

Thus, the total production has gquadrupled since 1963, Based on the
assumption of an average per capita consumption of 90 kg unhulled

rice per year Costa Rica today produces some surplus for export.

As our rice map (See Map 6) shows, there are proncunced production
centers "rice-based production zoneg" tending to concentrate in the
various sections of the Pacific lowlands such as the Tempisque
basin in Guanacaste, the Quepos-Parrita area, and in

Palmar-Golfito.

Buring the last few vears rice cultivation has been rapidly galning
ground on the €aribbean side too, and is therefore, not yet marked
on pur respective maps. Here, new production centers are located

west of Limon and arcound Upala (Zona Norte).

More than 90% of the present rice fields are planted with upland
rice. But our Impression Is that much of it grows under similar
conditions as "rvainfed wet rice” as we know it from SE Asia. This
applies to those rice flelds which are located on flat alluvial
plains where the rainwater does not run off even when the fields
are not bounded by dams, This may also explain the somewhat
surprising fact that In several places in Ceosta Ricg two crops of
upland rice per year are grown. Something which to ocur knowledge

does not ocecur in the classical rice producing countries of Asia,

According to some ryice emperts of Costa Rica, the present high
level of productivity can only be maintained or increased in the
future if rice cultivarvion gradually shifts from upland techniques

to drrigated rice production. Some irrigation schemes have been
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constructed on the initiative of individual hacienda owners. Tn
addition, a buge government-sponsored irrigation project is under
construction near Cafias (Guanacaste province), the first section of

which {(for 8,000 ha) will begin operation in 1984.

In contrast to Asia's millions of rice peasants with holdings of

only 0.5 ha more or less, rice cultivation in Costa Rica is largely
carried out on big holdings: almost 60% of the total production is
achieved on only 4% of the rice farms, which have an average size
of about 50 ha (CENIA, 1983); although some farms have up to 2,000
ha of rice. Thaese big holdings are fully mechanized, Sowing as

well as fertilizer application and plant protection is mostly done

from airplares hired for the jobs.

A second farm type consists of middle-sized holdings with an
average of 3-4 ha of rice per farm unit. Usually these farms are
semi-mechanized and they produce about one-third of the country's

total rice production,

A& third group are the "minifundios" who own no moere than sbout ! ha
of rice each. Thelr contribution to the total production amounted
to only 6% in 1973 (CENIA, 1983) and is probably decreasing. These
minifundios still apply traditional production techniques, namely
ghifting cultivation with slash and burn practices without any
capital input. Consequently, vields are low, generally not more
than 1.0 t/ha., Most of the peasants are pioneer settlers in newly
cleared forest areas without access to markets, nor do they have
any other infrastructure availeble. They are, therefore, forced to

produce their basic subsistence crops themselves.

Presently, the dominating variety is still CR~1113 which produced
85% of the total in 1980. However, this variety reportedly

increasingly suffers from blast (Pyricularia orysae), and many rice

farmers are considering switching over to CR 201 in the future. A

third variety which is planted is CR 5272 (J. Morrillo, MAG).
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The cropping calendar is determined by the rainy seasons which
differ from one production zone to another, especially between the
Pacific and Caribbean lowlands (See: separate regional profiles}.
Entreprensurs leasping planes and harvesters are, thus, in a
position to distribute their work on a seasonal basis throughout

the countyy over the whole vear.

In place of a second rice crop or a seven month fallow period scme
farmers plant an alternating annual crop on their riece fields,

mainly sorghum, sometimes soybeansg and in few cases other types of
beans. In general, the farmers interviewed were not inclined teo

rotate their crops principally due to marketing problems.

Among the major comstraints of rvice cultivation, blast was
generally cited first. The No.2Z problems were generally weeds,
especially "red rice" and "Rotboellia exaltata’, in addition to

planthoppers (Scgatodes oryzicela). <Climatic constrainte are
another threat - particularly the repeated drought in the NW of
Costa Rica {(Cuanacaste), or toe much rain at harvest dIn the

Caribbean lowlands.

BEAKRS (Map 7)

Apart from rice and maize, beans are the third most important food
erop in Costa Rica. Nevertheless, bean production was stagnating
through the 70's; and even decrecased slightly in area from 26,700
ha {1973) to 24,700 ha {1%80). In 1980, 40% of the beans needed
for domestic consumption had to be imported from abroad (CENIA,
1983). According to oral i.fowmation from the Ministry of
Agriculture (A. Morales) the governwent plans to increase the
production through guarantead rinimum prices aznd favorable credit

conditions to make Dbeans an ativactive cash crop.

At prescnt, beans ave regarded as a typical subsistence crop of
emell holders. Some 801 of the producticn is cultivated on farms
with less than 3.5 ha. Single plots of beans are rarely bigser
than .5 - 1.0 ha.
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Bean cultivation is not as & rule the maln crop; farmers usually
plant beans only as a substitute for more attractive crops such as
coffee, rice, sugarcane or tobacco. Consequently, there are no
real bean production centers or "bean-based production zones" as is
the case with rice. The cultivation of beans 1s scattered
throughout the country but nowhere is it dominant, Very often the
plots are established on rugged highly sloped terrain unsuitable
for mechanization., Areas with a relatively fair amount of bean
production are the Valle General in SE Costa Rica (CA-MX-6 and CF3
on Map 13), the peninsula of Nicova (CA-MX-1), the hilly area SW of
the Meseta Central (Puriscal), and Upala (Zona Norte).

Both red and black beans are planted. Among the red bean varieties
Mexico 80 and Chorotega prevail, while Porillo Sintetico, Talamanca

and Tca Pijao are the most common black varieties.

The Costa Rican farmers distinguish between three different

cultivation techniques:

a) "Tapado" (or covered bean production)
b)  "Espeque" (planting with a planting stick) or "sembrado”
{planted)

e) Semi-mechanized,

ad a) The most common production technique is the "tapado” -
system which seems to be specific to Central America. In Costa

Rica it iz used on about B0% of the bean fields,

It is best suited to a sloped terrain covered with secondary
shrubs. At the peak of the rainy season, i.e. in October in most
parts of Costa Rica, the farmer simply broadcasts ("al voleo") the
seed over the area. Then the shrub is cut but not burned and left
as mulch in the field. Thus, onme can speak of a "slash without
burning technique". No further field preparation is done. The
beans grow relatively qai;kly through the mulch and cover the

rerrain before the weeds come up which makes weed control
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unnecessary. In general, neither fertilizer nor plant protection
is applied. The farmer simply returne to the field three months

later for harvest when the dry season starts.

For a sufficiently thick mulch, a long fallow pericd after
harvesting is necessary. Therefore, there is generally only one
crop per vear. After itwo or three vears of cultivation g Ilcnger
fallow of at least two years is required. Such extensive practices

do, of course, require sufficient land reserves.

In densexr populated areas farmers cultivate continnously over a
period of vyears. Farmers with extremely small holdings try to
achieve a second crop during the earlier, lighter rainy season
{principally in May) hoping that the harvest will coincide with the
short interim dry period ("veranille"). For the secondary crop,
the farmers use a slash and burn technique with "espeque” (See

below). Instead of beans, maize can also be planted.

With such little inputs of both capital and lshor, one cannot
expect very high vields which, indeed, are generslly below 0.3
t/ha. This, together with the extensive use of land, results in
very low land-preductivity. In view of the chronic deficie of
beans, representatives of the Ministry of Agriculture (MAG) urge
the replacement of the "tapado” system by more productive

techniques.

Yet, the "tapado” technique also has considerable advantages which
should not be overlooked, such as the very efficient protection
against erosion and soll degradation by mulch, or the remarkable
labor proeductivity {as has been shown in a detailed stody of
farming systems in Puriscal/Acosta by v. Platen, Rodriguez,
Lagemann, 1982). From oral information given by §. Temple {CIAT
staff} the mulch cover also provides good protection against web
blight, dnsofar as it prevents heavy tropical raige from splashing
cu the bare soil and throwing up particles from below on the bean

Ieaves.
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Ae long as there are stlill land reserves avallable, the tapado
technique can by all means be regarded as an ecoclogically tolerable
production method and from the farmer's viewpoint eccpomically

sensible.

ad b) The "espeque” or "sembrado" technique is used on about 15% -
20Z of the bean fields. Compared with '"tapado" it is an

intensified production method and 1s, therefore, preferably applied
in densely settled areas, such as the Meseta Central or the western

gection of the Valle Generzl azround San Isidro.

This production methoed requires careful soil preparatiom, sowing
with a planting stick ("espeque'), regular weeding, and application
of fertilizer and plant protection., Such treatments wmake double
cropping possible, albeit to a lesser extent with two bean crops.
However, rotation with beans and maize is more common whereby the
maize 1s generally planted first in the short rainy season followed
by beans in the second, more pronounced season when the reins peak.
Beans are often interplanted between the stalks of the harvested
maize. Occasionally, maize and beans are alse grown in

association.

Tt goes without saying that the "espeque” system results in higher
vieids of around 0.7-0.8 t/ha than the "tapado" methed. Yet,
inputs of both Iszbor and capital are considerably bhigher. 1In

addition, the soil is more exposed to erosion.

ad e} A third technique is the semi-mechanized production method
("frijel semi-mechanizado"), but its contribution to the total
production accounts for very little. Some rice farmers apply this
technique to double crop beans after rice. Although yields of more
than 1.0 t/ha are possible, most rice farmers did not find this

rotation attractive enough to incorporate it into their farming

system,
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When asked for the most serlious constraints to bean preduction,
almost all bean farmers in all production zones mentioned the
climatic conditionms first. It was not lack of rain during the
vegetative period but rather the high humidity during the harvest
which was considered a major problem. Therefore, the planting date
must be determined so that the harvest takes place in the dry
pericd. This usually works well with the second crop from October
to January but the first crop from May to August is always a risk

because of the short and irregular dry period at harvest time.

Other constraints such as diseases, Insects, etc., were reported to

be of minor influence as compared with the climatic risks,
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3. ANALYSIS OF SELECTED AGROPRODUCTION ZUNES

As has been explained in Chapter 1, we divided Costa Rica into 32
different wmicro~production regions and grouped them into five
superimposed agroproduction zones (See alsc Map 13). For each of the 32
micro—~production regions a regional profile is comstructed in which the
basic data of the respective regions are listed (See Appendix A).
However, a detailed interpretation of the data for every region will not
be given. Detzails are given only for a selected number of regions which
are of special interest for CIAT researeh activities. Such regions
constitute all the existing rice-based production zones as well as two
other zones which are expected to exhibit a rapld increase of rice
cultivation in the coming years. In addition, one;ﬁore ZOTIE Was

selected where bean production plays a relatively important role.

It ig evident that, with the database now available such interpretatious

are possible for all rhe other regions as well.

3.1. The rice-based production zones

a) The Tempisque Lowlands (RI-1) - (regional profile Wo.l in

Appendix A)

This zone in Cuanacaste province (NW Costa Rica} is presently the
“rice bowl" of the country. About one-third of Costa Rica's total

rice preduction occurs here.

The region is located between the Cordillera de Guanacaste in the
north and the hilly parts of the Nicoya Peninsula in the south.
Large sections consist of flat alluvial plains accumulated by the

Rioc Tempisgue which flows right through the area (Fig. 3).
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Due to 1tg location in the rainshadow of two mountain ranges the
area 1s one of the driest parts of Costa Rica, yet, the average
figure of 1,900 mm/year is a considerable amount of rain. But far
more important for agriculture is the pronounced seasonality of the
rainfall distribution. More than anywhere else, this part of Costa
Rica exhibits a distinct dry season which lasts from December to
April, During this time it may not rain at all for weeks. During
July/August ("veranillo"} a secondary minimum rainfall occurs which
in normal years exhibits average mean values of 170~200 mm/month.
Occasionally, however, there are short term droughts with
disastrous impact on rice cultivation. The first rainy period in
May/June and even more so, the main ralny season in September/
October provide constant and reguolar rainfall amounts of 230-300

wm, and 350-400 mm/month, respectively.

The described rainfall regime of the Tempisque Lowland is typical
of many semi-humid parts of the tropics, such as the monscon
countries of south and southeast Asia which belong to the most

important rice areas of the"world.

The definite dry season obviously has positive effects on the
soils, in so far as the fertility decline is much slower than in
the very humid tropics (Sanchez/Cochrane, 1980). The plains are
covered with Vertisols and Mollisols of alluvial eorigin, whereas
the undulating and hilly transition zone toward the mountain ranges
in the north and south are mainly Inceptisols of the Ustropept and

Dysiropept type.

For the eriginal, precolumbian Indfan population the natural
conditions of this area have obviously proved to be more favorable
than those of the more humid parts of the country because the
traditional "milpa" farming, i.e., slash and burn cultivation could
be done more easily in this somewhat drier area. Therefore, it was
not by accident that this area in precolumbian times was wmore
densely populated and had reaclied a higher cultural level than the

other parts of Costa Rica {Sandner, 1961).
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The present population consists almost exclusively of white
colonists from the Central Highlands who have been clearing and

colonizing the area for the last 100 years.

Guanacaste 1s traditionally cattle country and even today pastures
cover vast parts of the region. But these pastures are used only
extensively and rice production is increasing and has become the
dominant enterprise in the area. The area under rice accounts for
about 20,700 ha which is almost 75% of the total cultivated area.
Most of it is still upland rice although there is a clear trend to

expand the irrigated areas,

0f all the rice production zones of Costa Rica, the Tempisque
Lowland is generally regarded as having the most favorable soils
and the most suitable topographic conditions (flat plains
surrounded by mountain ranges) for rice cultivation. Its most
serious disadvantage is the climatic risk of unexpected droughts.
Because of the long dry season farmers only produce one crop of
upland rice per year. Our respondents generally agreed that
irrigation would he the best solution over the long rurn (with
simple gravity irrigation works being adequate). However, even
with irrigation, In certain parts of the region, particularly to
the scuth on the Nicoya peninsula, double cropping would hardly be
feasible because most of the small rivers in these sections carry
little or no water during the dry scason. Another climatic threat
ig the heavy winds which blow in from the Pacific from November to
January which are detrimental to the existing irrigated rice crops.
The farmers in the area have, therefore, started to plant trees as

windbreaks.

The planting time for upland rice is June/July (which is uniform
for the whole area). There are cccasional short term droughts in
July/August which must be endured to profit by the principal rainy
season in September/October. As the rains gradually abate by the
end of October, farmers start harvesting. PRotations with other

follow-up crops, e.g. serghum (altngether 800 ha) or soybeans are
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only planted sporadically. Io most cases the rice fields serve as

pastures during the long fallow period from November to June.

Besides rice cultivation and the zfore-mentioned cattle husbandry,
there are few other agricultural activities of significant
importance. There are scme blg holdings of sugarcane. Cotton
cultivation is also in resurgence which, after a boom in 1964-67,
had almost entirely disappeared. Maize and beans are the
subsistence crops for the smallbolders and their plots are

scattered across the hilly parts of the area,

b)  East Nicoya (RI-2) - (Regional profile No,2 in Appendix A)
This rice-based production zone is located In the eastern half of

the Nicova peninsula along the Gulf of Nicoya.

Representing a continuation of the Tempisque Lowlands, the natural
environment and, thus, the conditions for agriculture are very

similar to those described above.

The climate is characterized by a pronounced seasonality of the
rzinfall pattern with a very distinct dry season from December to
spril. Among the soils, we f{ind mostly Vertisols in the plains and
Inceptisols of the Dystropept type in the hilly parts of the area.

After rice {(which covers 72% of the total cultivated é&area) only
cattle husbandry plays an important role., All other enterprises

are of minor Importance.

¢) Quepos—Parrita {RI-3) - (Regional profile Ho.3 in Appendix A)

This former hanana region stretches aleng the central section of
the Pacific lowlands. 1t consists of flat alluvial plains

stretching northward at the steeply rising Cordillera de Talamanca.
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The area enjoys plentiful but not excessive amounts of rain. With
about 3,500 mm/yeaf the area occupies an intermediate position
between the relatively dry northern and the very humid southern
section of the Pacific coast. As in the Tempisque Lowlands there
igs also a definite but shorter dry season from January to March
{but with an average of 50 mm of rain, these wonths are not
completely dry). The secondary wminimum in August is hardly
noticeable and has no impact on agriculture., All the months from
May to November each have more than 300 mm of rain; April and

Decernber have more than 100 mm each.

Scils are generally composed of Mollisols and Fntisols in the
alluvial plains, and of Ultiscls on the upland areas toward the

mountainsg to the north.

The agro-landscape is dominated by extended areas of
rice-cultivation (10,000 ha) and oil palm plantations (9,700 ha}.
As in many parts of Costa Rica, cattle husbandry plays an important

role as well,

All other agricultural enterpirises are of minor importance. The
banana economy which once dominated completely, has disappeared
along this sectiom of the Pacific lowlands. 1In its place are oil

palms.

With regard to the natural enviromment, the Quepos-Parrita zone is
probably the most suftable of sll in Costa Rica for rice
production, at least for upland rice (with the exception of a
single farm near Yacco no irrigated rice is cultivated in the
gareay. The high and rather even distribution eof rainfall permits
two rice crops per yesr, particularly in low lying terrain with a
high ground-water level. In the undulating uplands, the farmers
generally produce only one rice crop per year, but rotate with

sorghur or maize after rice.
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The prevailing Mollisol soils are also favorable for rice cropping
(as well as for bananas). However, due to excessive application of
copper-based fungicldes the former banana seils now suffer from
copper toxleity and, thus, are net suitable for rice cultivation.

Instead, o0il palms have been planted on these soils.

Te produce two rice crops per year, the first crop must be sown In
April so that the second crop can be planted not later than the
middle of September in antlcipation of the start of the dry season
in December. If only one crop of rice is planned, it can be
planted at any time from May to Avgust. The best planting date for
sorghurw, as a follow-up crop of rice, is the end of October, i.e.,

right after the peak of the main rainy season.

Yields of the first rice crop vary between 3.8 t/ha and 4.6 t/ha in
normal years; the result of the second crop is pgenerally somewhat

lower-about 3.0 t/ha.

d)} The rice-sugar zone of Puntarenas (RI-SU} - (Regional profile
No.4)

This zone is located in the coastzl lowlands north of the harbor
town of Puntarenas. To the north, the area rises toward the
Cordillera de Tilaran, and to the south it borders the Gulf of

Nicoya,

The region comnsists mostly of undulating or hilly terrain which

encloses some smaller alluvial plains.

Most of the hilly uplands are covered by Inceptisols of the
Dystropept type and are principally used for double purpose cattle
production. Theve are also some scattered flelds with maize and to
a lesser extent, beans. The enclosed plains are mainly Entisols,
Here, the cultivation of rice and sugarcane 1is prevalent.
Formerly, farmers also planted cotton but the cultivation of this

crop has been almost completely abandoned.
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The climatic conditions are similar to those in the Tempisque
Lowlands, i.e.,, there is a very distinct dry season from December
te Aprll with extended periods of total drought. But the secondary
minimum ("veranillo") in July/August is less pronounced and thus
less risky. Xevertheless, upland rice cultivation is only possible
once a vear. Planting occurs in or around July, From December on,

the harvested rice fields serve as pastures,

A in the Tempisque Lowlands some individual farmers have been
starting te construct irrigatilon works which ensure a second yearly

Tice crop.

Weeds were considered the major counstraint for rice cultivation in
the area (even more important than blast) whereas Insects were

under control.

e} Palwar-Golfito (RI-BA) - {(Regional profile Ko.5 in Appendix
A}t

The rice - hanana-based zone of Palmar-Golfito is located to the
southeast of Costa Rica (Brumeca). It is forwed by a long tectonic
depression which stretches between the Cordillera Costera in the
north and the hilly peninsulss of Osa and Burica in the south, and

which continues east into the banana districts of western Panama.

Great parts of the area are completely flat and covered with

fertile alluvial Mollisecls, which turn into Entiseols toward the
marshy msugrove ceast in the west (near Palwar). TIn the hilly
parts to the north and gouth, Ultisols and Inceptisols of the

Dystrandept type prevail,

The amount of rain along the Pacific coast increases considerably
as you go from the northwest {(Guanacaste) to the southeast and
culminates in the Palmar-Golfito area with a yearly average of
4,000-5,000 mm. The region is, thus, one of the most humid parts

of Costa Rica. (Only te the exireme north of the Caribbean
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lowlands near the Nicarszguan border do we f£ind still wetter areas).
with the exception of January to March, all the wmonths of the year
have mean precipitation of more than 200 mm. The amount in October
(almost BOD mm) 3is higher than what many stations of the
mid~-latitude temperate zones register in a whole year. And even
during the dry season the average monthly means of 100-120 mm are

sufficient to ensure vear-round production of a variety of crops.

The agricultural development of the Palmar~Golfito region had been
initiated by banana plantations. TFrom 1938 on, the United Frult

Company opened up what was at that time an zlmost uninhbabited area,
principally because the previous production center for bananas in
the Caribbean lewlands had to be given up due to the Panama disease

{Fusarium cubense) and Sigatoka (Area spora musae). Due to the

high transport costs of shipping through the Panama canal and after
successful breeding of disease resitant varietieg, the banana
production center has begun to shift back again to the Caribbean
gide, Of the 9,200 ha of bananas grown in 1973, at least 4,000 ha
have been turned into oil palm plantarions. Managers of the
Compafiia Bananera de Costa Rica reckon that by 1988 there will be

no more banana plantations on the Pacific coast.

With the decrease in banana production, the cultivation of rice is
increasing, although not exactly on the former banana areas due to
copper toxicity of the soils; rather, these are reserved for oil
palms (See also Quepos =~ Parrita)., The rather evenly distributed
and abundant rainfall between April and December normally allows
two crops of upland rice (as vet there are no irrigated rice
areas). As in Quepos - Parrita, the first crop has to be taken by
August to sow the second crop by the middle of September. Some
farmers also rotate the crop with sorghum or soybeans ingtead of a

second rice crop.
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3.2 The coffee~based production zones

Two out of four coffee production zones (CF-1 and CF-2), the two
coffee-sugar production zones (CF-SU-1 and CF-SU-2), as well as the
small coffee-potato production zone {CF-PT) tegether form a complex
production area, the center of which is the central highlands frowm
where the area stretches up toward the surrounding wmountain slopes.
In the following section, the whole area is called "the central

coffee area of the highlands™.

In azddition, there are two more isolated coffee productiomn zones
{CF-3 and CF—4) in the western and eastern sections of the Valle
General in SE Costa Rica, respectively. These will be called "the

eastern coffee areas of the Valle Seneral”™ {(Fig.4).

ay The central coffee area of the Central Highlands - (Regional
profiles 6-10).
Almost half the rural population of Costa Rica lives in this

highland area, and the major urban settlements are located here,

About 307 of the area is situated berween 500 msl and 1,000 msel,
50% between 1,000 msl and 1,500 msl, and 20% above 1,500 msl.

The mean yearly rainfall of the various statioms acceounts for about
1,800-2,200 ma; the yearly distribution presents & distinct dyy
season from December to April with average monthly precipitations
of less than 50 mm, A secondary minimum exists between July and
mid-September but the ryespective monthly values rarely drop below

200 mm so that one cannot speak of a "real"™ dry season.

The soll pattern ds to a grest extent composed of Inceptisols,
mainly of the Dystropept — Humitropept - and Dystrandept types.
Teward the more humid eastern parts of the area Ultisols gain in

importance,

Vast stretches of the rural landscape are clearly warked by coffee,
and supplemented by sugarcane in some parts. These two crops

predorinate,
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Whereas sugarcane Is usually grown on less sloped terrain which
facilitates the use of machinery, coffee cultivation takes place on
even steeper slopes. At higher altitudes of about 2,000 msl and
gbove, dairy cattle and vegetable culrivation gain in importance.
On the southern slopes of the Ivazu volcane (3,432 msl) north of
Ciudad Cartago, there is a center for potato cultivation (See

regional profile CF-PT; No.8 In Appendix A),

Rice cultivation is non-existent. Thig is by no means entirely due
to matural constraintg. Soils, climate and in some parts the
geographical relief would undoubtedly permit rice cultivation up to
about 1,500 msl. An area such as the Central Highlands iIf
trangplanted into a south or southeast Asfan country {(with their
prevailing subsistence—oriented peasantry) would probably be
covered with terraced rice fields. Yet, in a farming society with
a distinct division of labor, as exists in Costa KRica, the
principle of comparative advantage clearly dominates over the
subsistence wmentality with regard to the spatial organization of
agricultural production. Thus, in a densely populated area like
the Central Highlands, crops with high land productivity such as
coffee and sugarcane are clearly superior to all other crops, even
though they do not contribute directly to the subsistence of the
producers., The necessary foodstuffs, like rice, are imported from

the country's periphery with its extended land reserves.

The same mwecbanism, although less pronounced than with rice, also
applies to two other important feed crops, maize and beans.
Although the maps of these two crops (Maps Ho.6 and Np.7) show a
rather even distribution throuvghout the country, the picture
becomes quite different when the cropping arcas are correlated with
the density of the rural population (not to speak of the urban
population!}). For beans, we find that for every 1,000 rural
irnhabitants there are 40 ha of beans in the outer areas but only 6
ha in the densely settled central area (tetal for Costa Rica: 24
ha). 1In the case of maize, the situation is very similar; the

respective values are 78 ha/1,000 ruval perscns in the opuler areas,
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and 11 ha/1,000 rural personas in the central region (47 ha/1,000

rural persons in all of Costa Rica).

When considering these figures, one should, however, take into
account that for example, beans are cultivated more intemsively in
the central region where many bean farmers apply the "espeque”
technique, double cropping, and use significant isputs of capital,
ag compared with the outer areas where generally the extensive

"tapado™ method is used (See under 2.3).

k) The eastern coffee areas of the Valle General - (Regional
profiles 11, 123}.

These two isolated coffee zones are located in the western (around

San Isidro)} and the eastern corners ({arouad BSan Vito),

respectively, of the Valle General in SE Costa Rica (Fig.4).

About 407 of both areas is situated above 1,000 msl, the rest is
betwesen 500 and 1,000 msl.

Mean annual precipitation varies around 2,900 mm in the western

part and 3,500 mm in the eastern section., The yearly distribution
exhibits a clear but not really dry minimum from Januaxry to March
with average amounts of 20-30 mm/month. Between May and November,

each month receives more than 260 mwm of rain.

The soils consist primarily of Inceptisols, mainly of the
Humitropept type. In the western section Ultisols are also
frequent., Ip contrast to the central coffee area of the Central
Highlands there has been no recent volecanic activity in the region
leaving ash layers as a basis for fertile soils. The population
density is much lower than in the Central Highlands. (Coffee
predominates. In comparison with the Central Highlands, sugarcane
only plays a subordinate role. Rice is alwmost non-existent as the
rather sloping terrain inmpedes mechanization. Bowever, beans and
maize are represented here on & higher thar average basis.

Together with the rest of the Valle Ceneral (Zone CA-M¥-6) which is
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Jocared between the two reglons, the whole of the Valle General is
one of the major bean producers of Costa Rica. The eultivation of
beang 1In this area is duscussed in Chapter 3.4 {(under "Valle
Genexal').

The sugar-, banana~, cacao-based production zones

These are isolated complex zones characterized by monoculture in
large holdings or plantations. 0f the two sugarcane-based
production zones, ong is located near Cajas/Guanacaste (SU-1}) and
the other around Cludad Quesada in the colomization area of San
Carlos/Alajuels (SU-2). Both zones are of only limited interest
for ocur specific purpose; they are, therefore, not analveed in
detail (for more detail see Regicnal profiles 13 and 14 in Appendix
A).

The two other zones (BA-CC and CC-BA), predominant in banana and
cacao cultivation, together form a continuvous plantation belt which
runs from the recently opened colonized arez of Rio Frio to the
west through the CaribbBean lowlands via Guapiles, Siquirres to the
coastal town of Limon, and from there along the coast to the
Panamanian border where this belt merges into the banana zone of NW

Panama, Fig.h.

In the more than 100 year history of Costa Rica's banana
plantations, the production centers have moved from the Caribbean
te the Pgeific mnd hkack again as has already been noted in a
previous chapter (See: 3.1 under "Palmar-Golfito”). At present,
the banana plantations are concentrated arvund Guapiles {Zone BA-CC
on Map No.13)., With the deecrease of cacao cultivation this area
has gradually turned into a z2one of monccropped banaznas with a
rapidly improving infrastructure: the old banana rallway has
recently been extended with new lines and a new asphalt road from

Sigquirres to Guapiles is presently under construction,
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Numerous squatters  ("parasites') are settling along the new road or
around the fringes of the plantations. On their small plots,
carved out of the forest by slash-and-burn practices they grow some
maize, upland rice and cassava for subsistence. Beans are almost
non-existent; obviously, the climate is too humid. But with
respect to rice, we are currently in a process of considerable
expansion, particularly around Matina/Batan (W. of Limon) in
agroproduction zone CC-BA. Therefore, this zome will be discussed

in more detail in the following section.

LIMON (CC-BA) - (Regional profile 16 in Appendix A)

This zone encompasses the eastern half of the Caribbean plantatiom
belt, From Matina/Batan in the west, it stretches wvia the
hinterland of Ciudad Limon along the Caribbean coast to the Panama
border in the east. The dencmination "cacao - banana" zone
reflects the reality of 1973. Since then the cultivation of cacao
has decreased considerably while rice has increzsed. Today, one

would call the area a "rice-banana" zone.

The climate, particularly the rainfall pattern of the Caribbean
coast, is fundamentally different from that of the Pacific side.
Though the absolute vyearly awmounts of 3,000-3,200 mm are not
spectacularly high, local people consider the Limon area as a
region where it always rains. Indeed, precipitation is quite
evenly distributed throughout the year. Despite the existence of
two yearly minimums there is no real dry seasonj it rains more than
100 mm per month. Due to the trade winds, the relatively drier
period is September/Cctober when the Pacific side receives the
heaviest rainfall. Viceversa, the Caribbean stations register
their maximum precipitation in December (430 mm) when the major dry
season begins along the TPacific. A second, and again only
relative, dry season lasts from February to April with monthly mean

values of 100--200 mm.
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According to topographic and edaphic features, we can divide the
area lengthwise into two sections: (a) the alluvial coastal plains
where Entisols as well as Inceptisols of the Tropaquept - and the
Humitropept - (fluventie) type prevail., The latter two seem to be
especially suitable for banana and rice cultivation; and (b) =a
hilly transition strip toward the socuthern mountains where Ultisels

dominate,

The populatiocn density fs still rather thin (23 rural personsikmz}.
Whereas in most parts of Costa Rica white settlers predominate,
there exists a strong minority of negros in the Limon area -
descendents of Jamaican negroes who had been brought into the area
for railway construction and as plantation workers (Blutstein et

al., 1970). Today, many of them are independent small holders.

For centuries, the rural landscape was characterized by cacao
plantations. Even in early precolumbian times Indian tribesmen
were engaged in cacao cultivation which was taken over and
systematically expanded by white colonists fromw the early 17th
century on, The center of production was located around Matina.
For & long time, cacao served as an officlal currency {Sandner,
1961). However, poor cultivation techniques, deteriorating market
prices and above all the rapid spread of the "monilla" disease
resulted in a drastic decrease of cacao production during the last
decade., Many former cacao farmers have switched to rice

cultivation.

The second most important crop in the area is bananas. Besides the
big export oriented plantations of American companies and some
Costa Rican cooperatives, there are a nusber of swall holders
growing plantain and "guineo" - two other banana varieties which,

apart form being used for home consumption, are used as swine feed,

Large scale rice production started around 1978. (By 1965 there
had already been some initial trials but due to the lack of

extension, marketing facilities rnd inputs most of the farmers did
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not continue to cultivate the crop. Today, there are about 5,000
ha of rice (1973: only 200 ha) and it is estimated that the area
cutivated will grow to about 20,000 ha in the near future, The

present cultivation center is located around Matina/Batan, west of

Ciudad Limon.

Small and middle size farms of about 10-20 ha still prevail; but
locals fear that in the coming vears big holdings of more than 50
ha will become more common as in other rice production zenes of

Costa Rica. Obviously, the prospective entrepreneurs are waiting

to assess the success of the small holders in this new rice area.

Up to now exclusively upland rice has been grown. Thanks to the
rains which are evenly distributed throughout the vear, farwmers are
able to prodece two ecrops. The first rice season starts in
May/June so that harvesting can be done during the somewhat drier
periocd in September. The second season lasts from mid-October to
February. Due to the very humid conditions arcund December, the
second crop is affected by blast and yields are generslly lower

than those of the first crop.

Favored by the different seasons between the Caribbean and the
Pacific sides, the entrepreneurs of the Tempisgue "rice bowl” are
in a position to lease their harvesters to the rice farmers in the

ILimon area,.

Yields are clearly above Costa Rica's average. Our respondents
reported average yields of 4.5-5.0 t/ha for the first crop and
about 4.0 t/ha for the second one. These impressive regults can
obviously artributed te the wvery vyoung age of most of the rice
fields on virgin soils. In the long run, it will be difficult to

maintain such high yield levels.

At present, farmers grow almest exclusively the variety CR 1113,
The dominant problem is blast; there were fewer complaints about

weeds and insects,
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3.4. The cattle - wixed annuals production zenes - {(Regional profiles
17-28).

These zomes comprise 40Z of the total agriculturally used land, and

are thus the largest of all agroproduction zone types. They are
particularly characteristic of large parts of the scattered settled

peripheral areas of Costa Rica (Fig.6).

Great parts of these zones stretch over the broad, hilly or
undulating transition belts between wountain ranges and lowlands,

generally between sea level and 500 msl.

With respect to soils, different types of Inceptisels prevail.
With increasing humidity, the Ultisols increase to the east and

southeast,

Agriculture is clearly dominated by extensive cattle husbandry; B8%
of the total area in agriculture is in pastures. Although only 9%
of the area ip agriculture is in annual food crops, this is
nevertheless important for residents because these crops meet their
subsistence needs and even occasionally serve as a source of cash.
The wmost common annual food crop is maize, followed by rice and
beans, Whereas cattle husbandry is mestly earried out on large
farms, maize, beans, and much of the rice is produced by small
holders. Perennial crops cover only 3%Z of the total area in
agriculture, Coffee is the most common perennial crop followed by
plantains which often serve as shade trees in the small holders'

plantations.

The spatial crder of the rural landscape exhibits a sequence of
concentric belts according to von Thunen's model: in the center is
the settlement which is sufrounded by a narrow belt of intensively
cultivated wpland fields with annual erpops, mostly rvice and a
little maize and beans; the lstter, being cultivated by the wore
intensive "espeque" method. Next follows the broad belt of
pagstures for extensive cattle husbandry. Finally, toward the

periphery along the forest c¢learing there is a second belt of
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upland fields, composed of scattered plots which are extensively
cultivated by the "tapado" method; beans and maize are the major
crops of this outer belt which is often several kilometers away

from the village. If the village is surrounded by mountain ridges

coffee plots may also be scattered within this outer belt.

Because of the widespread occurrence, throughout the country, of
the cattle - mixed amnuals zones, these were subdivided into as
many as 12 micro-regions. In the following sections all of these
micro—-regions are repregsented by a regional profile, not all of
them had to be interpreted. Only two of them, being of special
importance with respect to beans and rice, were chosen for a

glightly more detailed analysia; these are:

a) the Valle Ceneral (CA-MY-6)
b) Upala (CA-MX-7)

NOTE: There is a carefully elaborated regicnal analysis of
the "Zona Nerte'" of Costa Rica elaborated by the University of
Hawburg and the "Institufto de Tierras y Colonizacion de Costa
Rica™ to provide a basis for regional development
{Sandner/Nubm, 1%71). This study covers our production zones
YL.os Chiles" (CA-MX-8) and greater parts of "San Carlos™
{(CA-MX—-9), and it provides abundant information on the natural
ag well as the human resources of these two regions.

Another study which should be mentioned ie the report on
farming systems in  Acosta-Puriscal by v,
Platen/Rodriguez/Lagemarn (1982) which represents more or less
the situation in the highland sections of our zones CA-MX-3
and CA-MX-4. The study also analyses the economics of the
different types of bean production.

a) Valle General (CA-MX-6) - {(Regional profile 24 in Appendix A)

This proeduction zone represents only the central low-lying section
of the Vaile General, whereas the whole Valle General also includes
the two “eastern coffee areas" {CF-3 and CF-4) mentioned in Chapter
3.2, in the western part (around San Isidro) and the eastern part
(around San Vito} of the Valle Cenerazl. The whole Valle General is
an intermountain basin 110 km long and an average of 20 km wide

hordered by the steep wall of the more than 3,000 wsl high
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Cordillera de Talamanca on the north, and by the 1,000 msl high

coastal Cordillera in the South. The central parts of the hottom
of this basin are less than 500 msl high but it rises to 750 msl
around San Isidro din the west, and to about 1,000 msl in the

opposite corner around San Vito to the east.

Although the basin is sheltered by mountain ranges from all sides
it receives abundant rain which increases from west to east. The
average vearly amount accounts for arcund 3,000-3,300 mm. The
seasonal distribution is similar to that of the Pacific lowlands,
i.e. a distinet dry season from December to March with monthly
means of less than 100 mm., but seldom below 50 mm. During the wet
season from May to Novewber all the wmonths receive more than 300 =mm
{O0ctober more than 500 mm}. A secondary winimum which is typical

for many parts of Costa Rica iz hardly noticeable.

In contrast to the Central Highlands, there has been pno recent
volcanic activity in the mountains around the Valle General, and
thus, no volcanic ash spils with their =ich nutrient supply. About
three quarters of the whole terrain is covered with Ultisols: The
rest is composed pf Inceptisels, mostly of the Humitropept type.
Hevertheless, the overall natural conditions of the Valle General
still offer favorable potential for a variety of possible

agricultural activities,

Despite this, the Valle General had been virtually excluded frem
human settlement for a long time due te its isolation and
difficulty of access. Up to the early thirties, the whole valley
was nearly completely uninhabited; the present town of San Tsidroe
consisted of only 5-6 huts (Sandner, 1961). This state of
isolation ended abruptly when the area was ppened by the road {rom
San Jose te fZan Isidro in 1936 through which theveands of poor
squatters from the crowded Meseta Central poured into the western
part of the Valle Geperal. After the ecenstruetion of the Carretera

Interamericans In the early sixties, the central section bas also
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been rapldly celonized. Yet, population density is still
relatively low: 34 rural persons/kmz‘

Great parts of the basin floor are occupied by haciendas which
practice extensive cattle raising. In addition, some rice
cultivation takes place in the low-lying plains. Near Buenos
Alres, a pineapple plantation has been established {Del Monte).
The activities of the small holders have graduvally been pushed from
the center to the peripheral foothills of the surrounding mountain
ranges. In additiomn coffee, maize and particularly beans are
cultivated. The Valle General is one of Costa Rica's major bean
producers; around 1/4 of the country's total cultivated area of
beans 1is concentrated here. There are many bean farmers

particularly around Pejibave, scuth of San Isidro.

Most of the beans are grown in the "tapade" system, particularly
the main crop which is planted during the peak of the rainy season
in October and is harvested in Japuary in the dry season. Toward
the more densely populated western part of the Valle General many
farmers plant a second crop of beans from May on wards; for this
second crop farmers usually apply the "espeque” technique which is

preceeded by clearing with fire,

b) Upals (CA-MX~7) - {(Regiomal profile 25 in Appendix A).

The recent colonization zone of Upala is lecated in the western
part of the Zona Forte c¢lose to the Nicaraguan border only a few
kilometers south of Lake Nicaragua. Due to its location east of
the voleanic range of the Cordillera de Guanacaste the area belongs
to the Caribhean lowlands although the Pacific¢ is wuch nearer than

the Atlantic coast.

With regard to climate the area holds an intermediate positiom
between the Pacific and the Caribbean, As in the Pacific lowlands
there is a distinct, albeit not coupletely dry season with an
average rainfall of 50-70 mm per month which takes place slightly
later (February to April) than along the Pacific coast. Here a

phenomenen is found which is different from the Pacific side but



49

gimilar to the Caribbean lowlands in that the rains are more evenly
distributed throughout the year: from May to January there are
always more than 200 mm but never more than 350 mm, and there is no
secondary minimum. As in other parts of the Caribbean lowlands,
Upala hazs the reputation of being an area where it always rains,
although the total average amount {2,600 mm yr) is less than that

which the stations of the central and southern Pacific coast

receive.

Soils are exclusively Inceptisols, wost of them of the Dystrandept
type, besides some of the Dystropept and Tropaquept type. Many of
the soils are alluvial and originate from the quarternary volcanoes
of the Cordillera de Guanacaste. TIf sufficiently drained these
goils should be highly fertile.

Apart from cattle, cacao cultivation has plaved 2 key role within
Upala's agricultdre up until about 10 years ago. Since then, cazcao
production has bheen declining significantly, for similar reasons as
in Limon (See Chapter 3.3) while at the same time, the cultivation

of rice incressed.

At first rice was mainly grown by ploneering small holders, among
them wany people from Nicaraguaj but with the completion of the new
road from Caflas/Guanacaste the area has become attractive for fully

mechanized large scale rice farming, too.

At present, only upland rice is grown; but some individual farmers
are planning to constrvet irvigation works by 1985. Uniike what

occurs in Limon {Chapter 2.3) {fzimers produce only one crop of rice
per vear; they suggest that a sccond rice crop might be too risky
despite the long ralny season. Rut there is little risk involved
in double cropping with an alternative crop such as maize, sovbeans

and other beans.

Rice planting vsually starts at the beginning of the rainy season

aroond May/June, Because of this harvesting, tzkes place in early
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October when the ralny season is still going on. Obviously, this
is not an ideal date for harvesting. Since marketing iz not yet
finctioning very smoothly, due to the peripheral locatlon of Upala,
the rice, which is eften wet as it is brought from the field, has
to be stored too long under poor conditions which affect its
quality. On the markets in the Central Highlands rice from Upala
is, therefore, classified as inferior and its market price suffers.
{When we visited Upala, the local rice farmers were just assembling
to discuss measures of how to force the government to negotiate

guaranteed prices).

To achieve better quality of their produce, the 15 biggest rice
farmers are now jointly constructing the first big rice mill in the

area,

Ancother possibility to improve the guality might be, from our
viewpoint, a postponement of the cropping season for about two or
three months. Harvest would then take place at the beginning of

the dry season {December/January).

However, it would not be possible te plant ancther crop after rice
because of the dry season which follows, But with the present
practice of harvesting in October such a crop rotation is highly
feagible: November (280 mm), Decewber (210 mm), January (180 mm)
still provide sufficient rain for another vegetative peried, while
{February (70 mm), March (60 mm), and April (50 mm) are good for
harvesting. However, not all farmers make use of this possibility.
Only one of our respondents does rotate his crops on 100 ha of his
300 ha of rice fields with maize, soybeans and principally with
beans. This is one of the few examples in all of Cesta Rica of

mechanized bean cultivation (with the exception of the harvest).

With the help of fertilizer and plant protection, ylelds of beans
range around 1.1-1.2 t/ha which result in a gross revenue almost as
high as for rice. If we bear in mind the labor intensive harvest

for beans, the farmers’ interest is clearly focused on Tice
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production. Therefore, they are establishing irrigation works to
achieve a second rice crop rather than cultivate beans or other
annual food crops.

Here the prevailing variety is no longer CR 1113 (by contrast to
other rice production zones) because the losses caused by blast had
beceme ton great., At present, CR 201 prevaile but now weeds

(particularly Rotboellia exaltata) are the No,l problems.

Cattle-based production zones {CA-1 - CA-4)

These zones comprise 257 of the total area under agriculture but
only 47 of the rural population. Scome 997 of the area is in
pastures; fleld cultivation is only practiced by a few scattered
squatters,. Lilke the cattle-mixzed annvals zones, the purely
cattle-based production regions are also spread throughout Costa

Rica (Fig.7).

With the exception of small but intensively used areas for dalry
cattle in the Central Highlands most of the cattle-based production
zones are located in the poorly populated outer areas of Costa
Rica. BHowever, it is not these zounes, as one might expect, but
rather a small bhelt of extensive field cultivation by squatters
which represents the actual clearing fromt spreading toward the
primary forest areas {See Chapter 3.4), Only after the fields of
these squatters are abandoned due to soil exhaustion and dnvading
weads as a result of the prevailing shifting cultivation

techniques, are the areas turned into pastures.

The total area has been subdivided dnto four subzones according to
the ecological aspects involved. The respective regional profiles
are listed in Appendix A (No.29-32). Because thase areas are of

relatively little interest to us, no further interpretation of the

profiles has been added,
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SUMMARY

The present study is the regult of a three month visit to CIAT from
August 13 - November 13, 1983. 1t attempts to demonstrate a methodology
for regional analysis which should provide a basgis for area-specific
agricultural research and serve as a guldeline for future implementation
of research results into special micro~regionms.

Cesta Rics was chosen asg a test case.

Reglonal analysis basically consists of & cowmparative analysis of
regional subunits. In peneral, administrative units (e.g. provinces in
a country) are used as subunits because the existing statistics are
classified accordingly to them,

The results, however, are of little relevance to the needs of
agricultural research because the borderlines of agroprodvction are not
determined by administrative borders. Often they run quite oppesite to
them. What is needed is an analysis of a region according to its
agroproduction zones.

To achieve the necessary quantitative base for such an appreach it is
necessary to rearrange the existing administratively ordered data
according to the agroproduction zones. For this purpose, we apply the
overlay-correlation—method which is carried ocut in four steps:

a) Mapping separately by dot distribution the spatial
distribution of all important agricultural commodities. (In
the case of Costa Rica, we chose 100 ha units per dot).

b) Identifying and delineating the agroproduction zones by
overlayving the transparent commodity maps and the design of a
transparent map of the agroproduction zones.

) Transferring the commodity data from the maps onto a new table
by overlaying the agroproduction zones over commodity maps and
counting the respective commodity figures for each
agroproduction zone.

d) Correlating the agroproduction data with ecological and
demographic features by cverlaying the agroproduction map over
respective thematic maps, e.g. rainfall, soils, relief,
population maps and establishing regiomal profiles of each
agroproduction zone,

In the case of Costa Rica, five wmajor agroproduction zones were
identified and named after the dominating ¢rop or crep combination.
These zones were again subdivided inte a total of 32 micro-production
regions. For all 32 micro-regions a regional profile was constructed.
According to the specifiec needs of CIAT, eight of them were selected for
more detailed interpretation,
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No. 1: Regional Profile of Production Zone RI - 1 "Tempisque Lowlands"

Location
Population

Size of the area

4

Population density :

Guanacaste ~ providence (Chorrotega; Pacifico Seco)
38,000 rural inhabitants
1,569 ku®
24 persans/k&z

Altitude
{%Z of total area)

0~500m: 100%, 500-1000m: -, 1000-1500m: -, >1500m: ~

Rainfall average precipitation per year: 1,883 mm.
J ¥ M A M J J A ] 0 N 3]
10 5 10 20 240 320 180 180 37¢ 390 110 40
Seils Histosols - Vertisols 24Z Ultisols -
(Z of total area} Mollisols 4% Alfisols - Entisols -
Inceptisols~tropaquept 3% -placandept ~  —~dystrand -
~humitrop - -ugtropept 46% -—dystrop 20%
Agriculturally used area : 1,529 km2
2 V4
«  Anmual crops (harvested area in ka ): 262 km
rice: 207 beans: 10 maize: 37 cassava: -
sorghum: 8 tcbacco: - potato? -  vegetables: -
2 2
-  Perennial crops f(area planted in km™): 279 ke
coffee: -~ CaCAao: - bananas: - plantain +
sugar: 17 others: - guineo -
2
- Pastures: 1,250 km

Data compiled from:

~  CiAT-Agroecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)
~  Mapa Fisico-Politico de Costa Rica, 1:500,000, 1974

~ Mapa Asoc, de Sub-Crupos de Suelos de Costa Rica, 1:200,000; 1978

=~  Repliblica de Costz Rica, Ccnsos Nacionales de 1973, Agropecuarios.



58

No. 2: Regional Profile of Production Zone RI-2 "East - Nicova"
Location : Guanacaste/Puntarena (Chorotega; Pacifice Seco)
Population H 6,000 rural inhabitants

Size of the area 119 km2

Population density : 50 persongikmz

Altitude 0-500m: 100%, 500~-1000wm; -, 1000-1500m; -, »1500m: ~

{Z of total area)

Rainfall : average precipitation per vear: 2,335 mm.
J F ¥ A M J J A 5 0 K D
10 15 30 60 290 E¥it 280 330 400 456 120 30
Soils : Histesels - Vertisols 587 Ultispols -~
{%Z of total area) Mollisols - Alfisols - Entisols -
Inceptisols~tropaquept — -placandept -  —dystrand -
~humitrop. - ~ustyopept ~ -dystrop 42 %
Agriculturally used area 105 kmz
. 2 2
- Annual erops (harvested area in km™) 25 km
rice : 18 beans : 2 maize = 3 casgava I
sorghum: 2 tobacco: -~ potateo 1 -~ vegetables: -
] : 2 2
-  Perennial crops (area planted in km™): - km
coffee ¢ = cacao @ - bananas: - plantain +
sugar @ - others : =~ guineo T
2
-  Pastures: 80 km

Bata compiled from:

l

H

CIAT-Agroecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)
Mapa Fisico-Politico de Costa Rica, 1:500,000, 1974

Mapa Asoc. de Sub-Grupos de Suelos de Costa Rica, 1:200,000; 1978

Repiiblica de Cesta Rica, Censos Wacicnales de 1973, Agropecuarios.
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No. 3: Regional Profile of Production Zone  RI-3 "Quepos - Parrita’
iocation : Centr. Puntarenas (PacIfice Central)
Population : 17,000 rural inhabitants

Size of the area

Population density

'

406 km®

42 parsansfkmz

Altitude 0~-500m: 100%Z, 500-1000m: -, 1600-1500m: -, > 1500m: -
{% of total area)
Rainfall : average precipitation per year: 3,570
J ¥ M A M J J A 5 8] N n
i0 30 50 150 360 430 440 420 440 650 370 160
Seils : Histosols - Vertiseols - Ultisels 31 Z
(% of total area) Molliscls 4&48% Alfisols - Entisols 17 %
Inceptisels—-tropaquept - —placandept - -dvstrand -
~humitrop. - —ustropept = ~dystrop. 4 %
2
Agriculturally used area 355 kum
. 4 2
—  Annual crops (harvested avea in km™) : 126 km
rice :101 beans : 5 maize : 11 cassava 1 1
sorghum: B tobacco: - potato ! - vegetables: ~
. 2 2
-  Perennial crops (area planted in km™): 9 km
coffee ;1 ~ cacag - bananas: | plantain +
sugar : 6 others : -*%/ guineo P2
2
~  Pastures: 220 km

%/

There are 97 ka of oil palms in the area
not mentioned in the Censos Naciona'les of 1973,

Data compiled from:
CIAT-Agroecolog.Studies Unit,SAMMDATA (South Amer.Monthly Meteorcl. Database)

i

i

Mapa Fisicvo-Politico de Costa Rica, 1:500,000, 1974

Mapa Ascc. de Sub~Grupos de Suelos de Costa Rica, 1:200,000G; 197
Repiiblica de Costa Rica, Ceusos Kacionales de 1973, Agropecuarios.
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Ne. 4:  Regional Profile of Production Zone  RI-SU "Puntarenas”

Location : West~Puntarenas {(Pacifico Seco)

Population : 4,000 rural inhsbitants

Size of the area : 213 Rmz

Population density : 19 paxsansfkmz

Alritude 0-500m: 100%, 500~1000m: ~, 1000-1500m;: ~, > 1500mz ~

{Z of total area}

Rainfall : average precipitation per vear: 2,305 mm
J F M A M J J A S 0 N D
10 10 15 60 260 360 270 280 350 470 170 50
Soils s Histosols - Vertisols - Ultispls -
(% of total area) Mollisels - Alfisols -~ Entisols 9 %
Inceptiscls—~tropaquept - -placandept - —-dystrand -~
~humitrop. = ~ugtropept - ~dystrop. 91 %
Agriculturally used area : 196 kmz
- Annual crops {harvested area in kmg} : 26 kmz
rice r 17 beans 1 1 maize : 5 cassava R
sorghum: 3 tobacco: - potate 1 - vegetables: ~
-  Perennial crops (area planted in kmz}: 20 km2
coffee 3 - cacao 3 - bananas: - plantain +
sugar : 18 others : 1 gulineo 1
2
- Pastures: 150 km

fiata compiled from:

- CIAT-Agroecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)
- Mapa Fisico-Politico de Costa Rieca, 1:500,000, 1974

- Mapa Asoc, de Sub-Grupos de Suelos de Costa Rica, 1:200,000; 1878

~  Pepiublica de Costa Rica, Censos Naclonales de 1973, Agropecuarios.
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"Palmar - Golfito”

No. 53 Regional Profile of Production Zone  RI-EA

Location : East-Puntarenas (Pacifico Sur; Brunca)
Population : 31,000 rural inhabitants

Size of the area : 688 kmz

Population density :

45 parsens/kmz

Altitude 0-500m: 100%, 500-1000m: -,
{% of total area)

1000~1500m: —, > 1500m: -

Rainfall average precipitation per year: 4,840 mm.
J F M 4 M J J A S 0 N B
110 90 140 260 470 490 520 540 540 770 490 220
Soils : Histosols - Vertisols - Ultisols 13 %
(% of total area) Mollisols 69% Alfisols -~ Entisols 7 %
Inceptisols-tropaquept - ~placandept ~ ~dystrand 11 %
~humitrop - —ustropept - ~dystrop. -
Agriculturally used area 546 km”
2 2
~  Apnnual crops (harvested area in km™) 149 km
rice : 111  beamns : 12 maize : 23 cassava :
sorghum: 3  tobacco: - potato : - vegetables:
~  Perennial crops (area planted in ka): 120 kmz
coffee ¢ =~  cacao i 3 bananas: 92%/ plantain +
sugar 1 others : 1%/ guineo : 23
- Pastures: 280 kmz
%/  about 40 km2 of banana estates have been
turned into palm oil - plantations.
" Data compiled from:
~  CIAT-Agreecolog,Studies Unit,SAMMDATA(South Amer.Monthly Meteorcl. Datzbase)

}

i

Mapa Fisico~Pelitico de Costa Rica, 1:500,000, 1974
Mapa Asoc. de Sub-Crupos de Suelos de Costa Rica, 1:200,000; 1978
Repilblica de Costa Rica, Censos Facionales de 1973, Agropecuarics.
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No. 6: Regional Profile of Production Zone  CF-1 "Meseta Central, West"
Location H Alajuela—-province (Region Central)

- Population : 51,000 rural inhabitants
Size of the area H 619 kmz

Populaticn density 82 persenﬁ{kmz

4

Altitude g-500m: -, 500~1000m: 10Z, 1000~1500m: 70%, >1500m: 20%

{%Z of total area)

Rainfall : average preciplitation per year: 2,045 mm,
J F M A M J J A B 0 N D
15 16 10 20 260 300 250 270 380 360 120 50
Soils : Histosols = Vertisols -~ Ultigels 9 %
(% of total area) Mellisols -~ Alfisoles - Entisols 22 %
Inceptisols—tropaquept - ~placandept - ~dystrand 66 %
~humitrop. 37 ~ustropept. -~ -dystrop. -
2
Apriculturally used area 1 489 km
2 2
-  Annual crops (harvested area in km™) : 19 km
rice o beans : 5 maize = 1} caesava I
sorghum: - tobacco: 1 potato : 2 vegetables: -
2 2
-  Perennial crops {(area planted in km ): 140 km
coffee @ 116 cacao i - bananas: - plantain +
sugar : 24  others ; - puineoc P
2
-  Pastures: 330 km

Data compiled from:

- CIAT-Agroecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)
-  Mapa Fisico-Politico de Costa Rica, 1:500,000, 1974

e Mapa Asoc. de Sub~Grupos de Suelos de Costa Rica, 1:200,000; 1978

-  Reptblica de Costa Rica, Censcs Facionales de 1973, Agrepecuarios.
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No. 7: Regional Profile of Production Zone  CF-2 "Meseta Central”
Location : San José/Heredia/Cartago {Regidn Central)
Population : 275,000 rural inhabitants

Size of the area : 1,331 km2

Population density 207 persans!kmz

LX3

Altitude 0-500m -, 500~1000m: 10%Z, 1000-1500m: 60% » 1500m: 30%
(% of total area)

Rainfall : average precipitation per year: 2,060 wm,
J F M A M J 3 A b D N D
30 30 30 0 260 290 210 230 180 330 330 70
Soils : Histosols -~ Vertisols «<l1% Ultiscls -
{%Z of total area) Mollisols - Alfiscls - Entisols -
Inceptisols~tropaguept - -placandept - ~dystrand 12 %
~hunitrop. 15% ~ugtropept - ~dystrop. 73 %
2
Agriculturally used area : 521 km
2 z
-  Amnual crops (harvested area in km') : 65 km
rice ! - beang : 16 maize : 35 cassava & -
sorghum: -~ tobacco: 10 potateo : -~ vegetables: 4
z 2
-~  Peremnial crops {area planted in km™): 276 km
caoffee 1 265 cuacao & - bananas: plantain +
sugar 1l others ¢ - guineo P
2
-  Pastures: 580 km

Data compiled from:

ClAT-Agroecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorocl. Database)
Mapa Fisico-Politico de Costa Rica, 1:5060.000, 1974

Mzpa Asoc. de Sub~-Grupos de Suelos de Costa Rica, 1:200,000; 1878

Repiblica de Costa Rica, Censos Nacionales de 1973, fgropecuarics.

i

§

)
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No, 8: Regicnal Profile of Production Zone  CF~PT "Cartago”

Location H Cartage—-province (Reglon Central; Valle Centr.Or.)}
Population : 15,000 rural inhabitants

Size of the area : 79 km2

Population density : 190 persons!kmz

Atritude G-500m: ~ 500-1000m: - 1000-1500m: -~ > 1500m: 100Z

{% of total area)

Rainfall : average precipitation per vear: 2,560 mnm,
J F M A M J J A S 0 K D
160 60 50 70 270 310 280 220 320 350 230 200
Soils : Histosols - Vertisols - Ultisols -
{Z of totsl area) Mollisols - Alfisols - Entisols -
Inceptisols—tropaquept - -placandept - —dystrand, 67 Z
~humityop. 33% -ustropept - —dvstrop. -
Agriculturally used area 70 ka
- Annual crops (harvested area in sz) : 22 kmz
rigse : - beans 1 2 maize : 1 cassava : -
sorghum: - tobacco: - potato : 17 vegetables: 2
. 2 2
-  Perennial crops (area planted in km™ ): 18 km
coffee : 18 cacas @ - bananas: - plantain +
sugar : -~ others ¢ = guines S
~  Pastures: {for dairy cattle} 30 km2

Data compiled from:

- CIAT-Agroecolog.Studies Unit,SAMMDATA (South Amer.Monthly Meteorol. Database)
~  Mapa Fisico-Politico de Costa Rica, 1:500,000, 1974

-~  Mapa Asoc. de Sub~-Grupos de Suelos de Costa Rica, 1:200,000; 1978

—~  Repiiblica de Costa Rica, Censos Nacionales de 1973, Agropecuarios.
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No. 9: Regional Profile of Production Zone CF-5U-1 "Grecia"
Location : Alajuela~prov. (Region Central; Valle Centr. Occ.)
Population H 120,000 rural ichabitants

S5ize of the area s 475 km2

Fepulatlon density @ 253 perscns!kmz

Altritude 0-500m: - 500-1000m: 70% 1000-1500m: 207% > 1500m: 10%

(% of total ares)

Rainfall ! average precipitation pexr vear: 1,895 mm.
J F M A Ful J J A g o N b
10 10 15 50 270 290 200 210 310 330 140 40
Soils : Histosols -~ Vertisols 19% Ulgisals -
{(%Z of total area) Mollisols - Alfisols ~ Entisols -
Inceptiscls—tropaguept - -placandept = ~dyatrand, 25%
~humitrop  472% ~ugtropept -~ ~dystrop. 14%
Agriculturally used area : 469 km2
-~ Annual crops (harvested area in ka) : 19 kmz
rice ¢ ~ beans : 6 maize : 5 cagsava
sorghum: -— tobacce: 3 potato : vegetables: 5§
~  Peremnial crops (area planted in kmz): 230 kmz
coffee :123 cacap @ - bansnas: plantain +
sugar :104 others : 3 (oranges/ guineo
pineapple).
-~ Pastures: 2720 ka

Datg—bompiled from:

-  CIAT-Agroecolog.Studies Unit,SAMMDATA{South Amer.Monthly Meteorol, Databszse)
~  Mapsz Fisice-Politice de Costa Rica, 1:500,000, 1974

~  Mapa Asoc. de Sub-Grupes de Suelos de Costa Rica, 1:200,000; 1978

- ReptGblica de Costa Rica, Censos Nacicnales de 1873, Agropecuarios,




66

No. 10; Regional Profile of Production Zone  CF-8U-2 "Meseta Central, East”
Location : Cartago-prov. {Region Centraly Valle Centr. Orient.)
Population 56,000 rural inkabitants

S8ize of the area :

Population demnsity :

588
95 personsikmz

Altitude 0-500m: 5%, 500-1000m: 60Z%, 1000-1500m: 30%Z, » 1500m: 5%
{¥ of total area)
Rainfall : average precipitation per yvear: 2,480 wm.
J ¥ M A M J J A 8 0 N I
140 100 90 110 230 270 290 230 230 270 260 160
Seoils Histosols - Vertisols ~ Ultisols 56 %
{Z of total areas) Mollisols - Alfisols - Entisols -
Inceptiscls-tropaguept - -placandept - ~dystrand. 15 %
~humitrop, 27% ~ustropept - ~dystrop. 2 %
Agriculturally used area 518 kmz
2 2
- Apnual crops (harvested area in km™) : 9 km
rice - beans @ 2 maize 6 cassava i —
sorghum: - tobacco: - potato : - vegetables: 1
. ; 2 Z
Perennial crops (srea planted in km"): 179 Ik
coffee 1 92 cacag 1 o~ banarnias: - plantain +
sugar : 87 others @ - guineo -
2
Pastures: 330 km

Data compiled from:

CIAT-Agroecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)
Hapa Fisico~Politico de Costa Rica, 1:500,000, 1974

Mapa hsoc. de Sub-Grupes de Suelos de Cesta Rica, 1:200,000; 1978

Repithlica de Costa Rica, Censos Nacionales de 1973, Agropecuaries,
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No. 11: Regional Profile of Production Zone  CF-3 "Ualle General, West"
Location . East-S. José (Valle Ceneral/Pacifico Sur; Brunca)
Population : 23,000 rural inhabitants
S81ze of the area H 494 kmz
Population density @ 47 perscﬁsfkmz
Altitude 0-500m: -, 500-1000m: 50%, 1000-1500m: 40%, - > 1500m: 10Z
(% of total area)
Rainfall : average precipitation per year: 2,500 mm,
J F M A M J J A & ] 4 D
40 20 30 110 370 360 290 360 420 530 230 100
Soils Aistosols = Vertisols - fitisols 3% %
{(%# of rotal area) Mollisols = Alfisels - Entisols -
Inceptisols—tropaquept - -placandept - ~dystrand, =~
—humitrop. 47% —ustropept - —-dystrop. 14 Z
. 2
Agriculiturally used area 382 ¥m
. 2 2
- Annual crops (harvested area in km™)} 43 km
rice H beans : 16 maize 27  cassava T -
sorghom: - tobaccoy -  potato : -  vegetables: -
. 2 2
-  Perennial crops (area planted in kn™): 79 km
coffee 1 68 cacao ! ~  banrnas: 1 plantain +
sugar : 9 others : - guineo Pl
2
- Pastures: 260 km
Data compiled from: T
«~  CIAT-Agreecolog, Studies Unit,SAMMDATA(South Amer.Monthly Meteorol., Datsbase)

-  Mapaz Fisico-Polftico de Custa Rieca, 1:300,000, 1974
~  Mapa Asoc. de Sub-Crupos de Suclos de Costa Rica, 1:200,000; 1978

~  Repiiblica de Costa Rica, Censos Racicnales de 1973, Agropecuarios,
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Ne, 12: Regional Profile of Production Zone (¥4 "Jalle General, Kast”
Location East~-Puntarenas (Valle General/Pacifico Sur; Brunca)
Population 19,000 rural inhabitants

Size of the area 212 ka

Population density @ 90 persons!km2

Altrirude 0-500m: -, 500-1000m: 60Z, 1000-1300m: 407, >1500m: ~
(% of total area)
Rainfall average precipitation per year: 3,550
J F M A M J J A 8 0 R b))
8¢ 60 Bl 170 450 380 340 380 400 630 400 160
Soils : Histosols - Vertisols - Vitisols -
(Z of total area) Mollisols -~ Alfisols = Entisols -
Inceptisols—tropaqueplt - ~placandept = ~dystrand., 33 %
~humitrop. 587 ~ustropept - -dystrop. 9 Z
Agriculturally used area 192 kmg
2 2
- Annual crops (harvested area in km™) 22 km
rice 2 beans g8 maize 12 cassava -
gorghum: -~ tobaceco: - potato : ~  wegetables: =
: 2 2
-  Perennial crops {(area planted in km™): 40 km
coffee @ 38 cacas @ o=~ bananas: -~ plantain +
sugar 1 2 others : - guineo T
2
~  Pastures: 130 km

Data compiléﬁAfrom:

CIAT-Agroecolog.Studies Unit, SAMMDATA(South Amer.Honthly Meteorol. Database)
Mapa Fisico-Politico de Costa Rica, 1:500,000, 1974

Mapa Asac. de Sub-Grupos de Suelos de Costa Rica, 1:200,000; 1978

Rep@blica de Costa Rica, Censos Naclonales de 1973, Agropecuarios.
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No. 13: Regional Profile of Production Zone  SU-1 (Sugar) "Cafias"
Location H Guanacaste-prov, (Pacifico Seco; Chorotega)
Population : 1,000 rural Inhabitants

Size of the area : 113 km2

Population density 9 personsjkmz

(23

Altitude 0-500m: 100%, 500-1000m: -, 1060-1500m: -, >1500m: ~

(% of total area}

Rainfall : average precipitation per vear: 1,760 mm.
J F M A M J J A S 0 X D
10 5 16 30 230 300 160 190 350 370 40 15
Soils 3 Histosols - Vertisole i7% Ultisols -
(% of total area) Mellisols 27% Alfisels 17% Entisols -
Inceptisvls~tropaquept - ~placandept - ~dystrand., -
~humitrop. - -ustropept  39% ~dystrop. -
Agriculturally used area : 106 kmz
2 2
-  Anpual cropsg (harvested area in km™) : 1 km
rice : 1 beans 1 - matze 1 - cassava : -
sorghum: - tobacco: -~ potate : - vegetableg: -~
. 2 P
~  Perennial crops (area planted in km"): 25 km
coifee 1 - cacae - bananas: - plantain +
sugar : 25 others : - guineo -
2
-~  Pastures: 80 lun

Data compiled from:

- UIAT-Agroecolog.Studies Unit,SAMMDATA(South Amer, Monthly Meteorol. TDatabase)
~ Mapa Fisico-Politice de Costa Rics, 1:500,000, 1974

~  Mapa Asoc. de Sub-Grupos de 3Zuelos de (osta Rica, }:200,000; 1978

-~  Republica de Costa Rica, Censcs Naciopales de 1973, Agropecuarios.
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No. l4: Repional Profile of Production Zone 8uU~2 (Sugar) "Quesada"
Location : Alajuela-prov. (Zona Norte)
Fopulation 15,000 rural inhabitants
S§ize of the area 231 km2
Population density : 65 personsfkm2
Altitude 0-500m: 30%, 500-1000m: 50%, 1000-1500m: 20%, » 1500m: -
{Z of total area)
Rainfall average preciplitation per year: 4,520 mm,
J F M A M J J A S G ) D
260 190 110 100 320 470 510 490 500 490 490 560
Soils H Histosels - Vertisols - Ultisols 24 %
{%? of total area) Mollisols - Alfisols - Entisols -
Inceptisols-iropaguept - -placandept - ~dystrand. 65 %
~humitrop. 8% ~ustropept - —-dystrop. 3%
Agriculturally used area 3 212 kmz
. 2 2
- Amnupsal crops (harvested area in km") : & km
rice - beans 3 2 maize 2 cassava 3
sorghum: - tobaccor - potato @ = vegetables:
, 2 z
~  Perennial crops (area planted in km }: 66 km
coffee @+ 12 cacao - bananas: - plantsin +
sugar : 50 others ¢ - guineo ‘
2
~  Pastures: 140 Tkm

Data compiled from:

CTAT-Agroecclog.Studies Unit,SAMMDATA (South Amer.Monthly Metecrol. Database)
Mapa Fisico-PolTtico de Costa Rica, 1:500,000, 1974

Mapa Asoc. de Sub-Grupos de Suelos de Costa Riea, 1:200,000; 1978

Replblica de Costa Rica, Censos Nacienales de 1973, Agropecuarics.



71

No. 15: Regional Profile of Production Zonme  BA-CC "Guapiles ~ Siquirres"
Location : Limon ~ prov. (Zonaz Atléntice)

Population : 29,000 rural inhabitants

S$ize of the area H 700 kmz

Population density : 41 persons[kmz

Altitude 0~-500m: 1004, 500-1000m: -, 1060-1500m: -, >1500m: ~

(% of total area)

Kainfall : averagge precipitation per vear: 3,910 mm,
J ¥ M A M J J A s O N D
280 190 170 220 380 400 430 300 240 330 450 500

Soils : Histousols - Vertisols - Ultisels  17%
hY
{% of total area) Mollisols - Alfisols - Entisols 11%
Inceptisols-tropaquept 167 ~placandept - ~dystrand. 40%
~humitrop. 16% ~ustropept -~ ~dystrop. -
Agriculturally used area @ 583 km2
~  Annual crops (harvested area in.km?) : 30 km2
rice t 4 beans : 1 malege : 22 cassava : 3
sorghum; - tobacco: - potato -~  vegetables: -~
R 2 2
-~  Perennial crops (area planted in km™): 243 km
coffee 1 - .cacap 41 bananas: 197 plantain +
sugar : 1 others @ =~ guineo &
2
-  Pastures: 310 km

Data compiled from:

-  CIAT-Agroecolog.8tudies Unit,SAMMDATA{South Amer.Monthly Meteorol. Database)}
- Mapa Fisice-Politico de Costa Rica, 1:500,000, 1974

-  Mepa Asce. de SBub-~CGrupcs de Suelos de Costa Rica, 1:200,000; 1978

-~ Repiiblica de Costa Rica, Censos Nacionales de 1973, Agropecusrios,
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No. 16: Regional Profile of Production Zone CC-BA "Limon"

Location : Limon-prov. {Zona Atl3ntico)

Population : 19,000 rural inhabitants

Size of the area : 838 km2

Population density 23 parsons!kmz

Altitude 0-500m: 100%, 5¢0-1000m: -, 1006-1500m: ~, > 1500m: -

(% of total arca)

Rainfall : average precipitation per year: 3,090 mm.
J F M A M J J A 8 o N o
280 190 180 200 270 260 340 260 110 200 360 430

Spils : Histosols - Vertisols - Ultisols  34%
(% of toral areé) ' Mollisols - Alfisels - Entigels 3%
Inceptisols~tropaquept 323% ~placandept -~ ~dystrand -
~hunitrop.  29% ~ustropept - —~dystrop. -
 Agriculturally used area 319 kmz
- Annual crops (harvested area in kmz) : 9 kmz
rice : 2%/ tbeans - wajze 1 3 cassava : 2
sorghum: ~ tobacco: ~ potato 1~ vegetables: -
—  Perennial crops (area planted in kmz): 190 kmz
coffee : - cacao :131%/ bapanas: 36 plantain +
sugar @ - ptheres ¢ 10 (mainly guineo 213
! ceconuts)
E“ Pastures: 120 kmz

|
%/ At present there exist about 50 kmz of rice in the
f area, mainly replacing cacao.
l Datz compiled from:
-~ CiaT-Agroecoleg.Studies Unit,SAMMDATA({South Amer.Monthly Meteorol. Database)
- Mapa Fisico-Polftico de Costa Rica, 1:500,000, 1974
-  Mapa Ascc. de Sub-Crupos de Suelos de Costa Rica, 1:200,000; 1978
~  Peplblica de Costa Rica, Censos Wacionales de 1973, Agropecuarios.
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No. 17: Regional Profile of Production Zone  CA-MX~1 "Nicoya"

Location 3 Guanacaste/Puntarenas (Pacifico Seco; Chorotega)
Population : 55,000 rural inhabitants

Size of the area H 1,850 km2

Population density : 3¢ personsfkm2

Altitude 0-500m: 95%, 500-1000m: SZ, 1000~1500m: -, > 1500m: -

{% of total area)

Rainfall : average precipitation per year: 2,180 mm.
J F M A M J J A S 0 N D
10 10 15 40 300 320 270 240 390 470 S0 25
Soils : Histosolg - Vertisols 7% Ultisols -
(% of total area} Mollisolg 1% Alfisols - Entisols 3%
Inceptisols—tropaquept - ~placandept - —dysgtrand -
~humitrop, - ~ustropept. 13% ~dystrop, 76%
Agricelturally used area 1,552 ka
- Annual crops (harvested area {p kmz} : 152 km2
rice  : 21 beans : 50 maize : 75 cassava : 1
sorghum: 5  tobacco: - potato : - vegetables: ~
. 2 2
-~  Perennial crops (area planted in km ): 20 km
coffee @ 12 cacao @ -  banapas: - plantain +
sugar 4 others : - guineo P4
2
-  Pastures: 1,380 km

Data compiled from:

- CIAT-Agroecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)
~  Mapa Fisico~Politico de Costa Rica, 1:500,000, 1974

~ Mapa Asoc. de Sub-Grupes de Sueles de Costa Rica, 1:200,000; 1978

- Replblica de Costa Rica, Censos Nacionales de 1973, Agropecuarics,
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No. 18: Regional Profile of Produection Zone  CA-MX-2 "La Cruz”

Location : Guanacaste-prov. (Pacifico Seco} Chorotogs)
Population : 4,000 rural inhabitants

Size of the area : i81 kmz

Population density : 22 pergons/kmz

Altitude 0-500m: 100Z,  500-1000m: -, 1000-1500m: ~, > 1500m: -

(% of total area)

Rainfall : average precipitation per vyear: 1,940 mm.
J F M A H J J A s G N I
a0 10 20 30 170 370 180 240 340 310 150 9G
Soils 3 Histosols  ~ Vertisols 7% Ulrisols -
{¥ of total area) Mollisols - Alfisols - Entisols -~
Inceptisols~-tropaguept - ~placandept - ~dystrand -
~humitrop., - ~ustropept  41% ~dystrop. 52%
Agricultarally used area i 170 kmz
2 2
~  Ammual crops (harvested area in kn™} 9 km
rice : 3 beans : 3 maize 1 3 cagsava : -
sorghums = toehaccot - potate ;1 - vegetableg: -~
~  Perennial crops {(area planted in kmg): 1 kmz
coffes ¢+ -~ cacap ¥ - bananas: - plantain +
. : 1
sygar - others 1 =~ guineo
2
~  Pastures: 160 km

o
I
b

a compiled from:

- CIAT-Agroecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)
-~  Mapa Figico-Politico de Costa Rieca, 1:500,0600, 1974

- fzpa Asoc. de Sub-Grupos de Suelos de Costa Rica, 1:200,000; 1878

-, FRepiblica de Costa Rica, Censcs Nacicnales de 1973, Agropecuaries.
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No, 19: Regilonal Profile of Production Zone  CA-MY~3 ~ Lowland

"Bagaces -~ Esparza”

Locatrion : Guanacaste/Punt./Alaj./S.José (Pacifice Seco, Central)
Population : 51,000 rural inhabitants
S$ize of the area 3 1,444 kmz

Population density 35 pexsnﬁsfkmz

.

Altitude 0-500m: 100%, 500-1000m: - 10060-~1500m: -, > 1500m: —
{(%Z of total srea)

Ralnfall : sverage precipitation per year: 2,040 mm.
J F M A M J J A S 8 N D
10 10 10 50 250 1540 1560 230 360 440 120 26
Soils H Histosols -~ Vertisols 3z Hltisels -
(Z of total area) Mollisols 4% Alfisols 3% Fantisols 5%
Inceptisols—tropaguept - -placandept - ~dyatrand 1Z
~humitrop. 16% ~ustropept  22% ~dystrop. 467
S Agriculturally used area 1,366 km2
s 2 2
~  Armual crops {(harvested area in km™) : 63 km
rice 3 25  beams : 12  malze : 19 cassava ¢ 3
sorghum: 4  tobacco: - potato 1 ~  vegetables: -
2 2
- Peremmial crops (area planted in km"): 13 m
coffee : - cacag - bananas: - plantain +
sugar 8 others : 2 guineo :3
2
-  Pastures: 1,290 &m

Data compiled from:

- CIAT-Agroecolog.Studies Unit,SAMMDATA(Scouth Amer.Monthly Meteorol., Database)
-  Mapa Fisico-Politice de Costa Rica, 1:500,000, 1974

-  Mapa Asoc. de Sub-Grupes de Sueleos de Costa Rica, 1:200,000; 1978

- Republica de Cpsta Rica, Censes Nacicnales de 1973, Agropecuarioes.
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No. 20: Regilonal Profile of Production Zone CA-MZ-3 - highland

"Tilaran ~ Turrubares”
TLocation Guan, /Punt./Alaj./8. José (Pacifice Seco, Central)
Population : 21,000 rural inhabitants

$ize of the area

Population density

625 km>

34 personsfkmz

Altitude 0-500m: ~,  500-1000m: 70%, 1000-1500m: 30%, >1500m: -
(% of total area)
Rainfall : average precipitation per year; 2,170 wmm,
J F M A M J J A 3 0 N D
70 30 40 100 240 300 220 240 310 310 160 150
Scils : Histosols - Vertisols 27 Ultisols =~
% of total area) Mollisols - Alfisols - Entisols 29%
Inceptisols—tropaquept ~ -placandept -~ ~dystrand 28%
~humitrrep 17% ~ustropept - ~dystrop. 24%
Agriculturally used area 446 kmz
- Annual crops (harvested area in kmz) 3 25 k:m2
rice HEE beans : 10 maize : 14 cassava L.
sorghum: - tobacco: 1 potato : -  vegetables: -
2 2
~  Peremnial crops (area planted in km™): 21 km
coffee ¢ 19 cacao @ - bananas: -~  plantain +
sugar : 1 others : =~ guineo P d
2
~  Pastures: 400 km
Data compiled from:
-~ CIAT-Agroecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)

i

Mapa Fisico-Politico de Costa Rica, 1:500,000, 1974
Mapa Asoc, de Sub-Grupos de Suelos de Costa Rica, 1:200,000; 1978
Repiiblica de Costa Rica, Censos Nacionales de 1973, Agroupecuarics.
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No. 21: Regional Profile of Production Zone  CA-ME-4 - Lowland "Yaco™
Location 3 Puntarenas/S. José (Pacifico Central)

Population : 15,000 rural inhabitants

Size of the area : 150 kmz

Population demsity : 20 persons/km

Altitude 0-500m: 100%, 500-1000m:-, 1000-1500m: —~, > 15Q0m: -

(% of total area)

Rainfall : average precipitation per year: 3,570
J ¥ M A M J J A 8 0 N D
70 3o 50 150 360 430 440 420 440 650 370 160
Solls t Histosols - Vertisols - Ultisols 34 %
(% of total area) Mollisols 13% alfisols - Fntisols 7 i
Inceptisels~-tropaquept = -placandept = ~dystrand., =~
~humitrop. - ~ustropept - ~dystrop. 26 %
Agriculturally used area : 365 -
. z 2
-  Annual crops (harvested area in km™)} : 44 km
rice : 29 beans : 4 maize 7 cassava I
sorghum? 4 tobaceo: - potate : ~ vegetableg: -~
. 2 2
—  Perennial crops (area planted in kn™): 1 km
coffee @ i cacas 1 - hananas: plantain +
sugar t - others : = guineo -
-  Pastures: 320 kmz

Data compiled from:

- CIAT-Agroecolog.Studies Unit,SADATA(South Amer.Monthly Meteorol. Datzahase)
~  Mapa Fisico~Politico de Costa Rics, 1:500,000, 1974

-  Mapa Asoc. de Sub-Grupes de Sueloc de Costa Rica, 1:200,000; 1978

— Repiblica de Costa Rica, Ceénzos Nacforales de 1973, sgreopecuzrios.




No. 22: Regional Profile of Production Zone

78

CA-MX~4 —~ Highland

"Purisecal - Acosta"

Location
Population
Size of the area

Population density

-
.

“
*

Puntarenas/San Jos& (Pacifico Central)

24,000 rural inhabitants

481

km?

50 persons]kmz

Altitude

(% of total area)

0-500m: -,

500-1000m: 30Z,

1000-1500m: 30%, > 1500m: 20%

Rainfall average precipitation per wear: 2,440 mw.
J F M A M J A 5 0 b} D
40 30 40 80 250 330 240 310 390 450 220 60
Spils : Histesols - Vertisols = Ultisels -
(% of total area) Mollisols -~ Alfisols - Entisols -
Inceptisols~tropaguept - ~piacandept - —dystrand -
~humitrop 18% ~ugtropept =~ -dyatrop. 82%
Agriculturally used area 215 kmz
2 2
- Annual crops (harvested area in km™} 3 39 km
rice : - beants : 16 wmaize ¥ 22 cassava : -
sorphum: =~ tobaccor -~  potato : 1  vegetables: -
2 2
-  Perennial crops (area planted in km"™): 26 ko
coffee : 20 cagao @ - bananasi - plantain +
sugar : 5 others : - guineo Pl
2
-~  Pastures: 150 km
Data compiled from:
- CIAT-Agroecclog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)

-  Mapa FPisico-Politico de Costa Rica, 1:500,000, 1974
~  Mapa Asoe. de Sub~Grupos de Suelos de Costa Rica, 1:200,000; 1978

- Repiiblica de Costa Rica, Censos Nacionales de 1973, Agropecuariocs.
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No. 23: Regioral Profile of Production Zone CA~MZ-5 "0sa - Burica
Location : East. Puntarenas (Pacifice Sur; Brunca)

Population : 15,000 rural inhabitants

Size of the area : 375 km2

Population density : 40 persoasfkmz

Altitude 0-500m: 90%Z, 500-1000m: 10%, 1000-1500m: ~,  >1500m: -

{(¥ of total area)

Rainfall t average preciplitation per year: 4,640 om,
J F M A M J J A S 0 N D
116 90 140 260 470 490 520 540 540 770 490 220
Soils : Higtesols - Vertizols - Ultdisols  53%
(Z of toral area) Molliscls  12% Alfisols -~ Entisols  22%
Inceptisols~tropaquept - ~placandept - ~dystrand, -
~humitrop -~ ~ustropept - ~dysatrop. 13%
Agriculturally used area @ 243 km2
z 2
- Annual crops (harvested arez in km™) : 22 ka
rice - beans : 5 malze : 12  cassava : 1
‘sorghum: - tobacco: - potato -~  vegetables: -
2 2
~  Perennial crops {area planted in km™): 16 km
cofiee 1 - cacac : 1 bananas: 4  plantain +
sugar 1 - others : = puineo 21
2
—  Pastures: 210 Lkm
Data compiled from: o
=~ CIAT-Agroecolog.Studies Unit,SAMMDATA(Scouth Amer.Monthly Meteorel. Database)

Mapa Fisico-Politico de Costa Rica, 1:500,000, 1974
Mapa Asoec. de Sub~Grupes de Suelos de Cesta Rieca, 1:200,000; 13878

i

i

Repiiblica de Costa Rica, Censos Waclcnales de 1973, Agropecuarios,
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No. 24: Regional Profile of Production Zone CA-MX~6  "Valle General
Location : San José/Puntarenas (Valle General; Pacifico Sur)
Population : 53,000 rural inhabitants

Size e¢f the area : 1,569 km2

Population density 34 persons{kmz

%

Altitude G-500m: 60Z, 500-1000wm: 40GZ, 1000-1560m: -, > 1500m: -

{%Z of total area)

Rainfall s average precipitation per vear: 3,140 mm.
J F M A ot J J A S 0 N D
50 40 50 170 380 380 330 410 420 510 310 90
Soils : Histosols - Vertisols - Dltiscls 73Z
{% of total ares) ¥ollisols - Alfisels - Entisels -~
Inceptisols-tropaquept -~ -placandept ~ -dystrand 2%
~humitrop. 18% ~ustropept 2% ~dystrop. 5%
Agriculturally used area 1,034 kmz
2 2
~  Annual crops (harvested area In km™) : 160 km
rice : 45  beans : 45 maize : 70 cassava r -
sorghum: -  tobaccos -  potato 3 -  vegetables: =
. . 2 pd
~  Perennial crops (area planted in km")s 44 km
coffee 1 2} cacas - bananas: 10 plantain +
sugar @ 4  others : 4 guineo i3
2
-  Pastures: 830 km

Data cempiled from:

-~ CIAT-Agroecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)
-~  Mapa Ffsico-Polftico de Costa Rica, 1:500,000, 1974

~  Mapa Asoc. de Sub-Grupos de Suelos de Costa Rica, 1:200,000; 1978

~  Repiblics de Costa Rica, Censos Nacionales de 1973, Agropecuaries.
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No. 25: Regional Profile of Production Zone CA-MX-7 "gpala"

Location : NW - Alajuela (Upala; Zona Norte)

Population H 15,000 rural ishabitants

Size of the area : 338 kmz

Population density : 44 persons[kmz

altitude 0-500m: 100%, 500~1000m: -, 1000~-1500m: ~, > 1500m:r -

(% of total area)

Rainfall : average precipitation per year: 2,610 wm,
J F M A M J J A S 0 N D
186 78 60 530 190 360 320 320 330 300 280 210
Soils : Histosols - Vertisols = Ulitisols -
{Z of total area) Mollisols - Alfisols - Entisols -
Inceptisols—~tropaguept 15% ~placandept - ~dystrand. 527
~humitrop - ~ugtropept - —dystrop. 33%
3
Agriculturally used area 288 km”
2 i
- Annual crops (harvested area dn km™) @ 51 km
rice ¢ 19  beans : 21 maize : 11 cassava T -
sorghums? -  tobacco! ~  potato @ ~  vegetables: =
. 2 Z
~  Perennial crops {(area planted in km™)}: 27 km
coffece : 1 ecacao : 22  banmnas: 2  plantain +
sugar - others : - guineo 2
2
- Pastures: 210 km

Data compiled from:

-~  CIAT-Agroecolog.Studies Unit,S5AMMDATA(South Amer.Monthly Meteorol. Database)
-~  Mapa Fisico~Politico de Costa Rica, 1:500,000, 1974

-  Mapa Asoc, de Sub-Grupos de Suelos de Costa Rica, 1:200,000; 1978

-  Republica de Costa Rica, Censcs Nacionales de 1973, Agropecuaries.
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No. 26: Regional Profile of Production Zone CA-MX-8 "Los Chiles”
Location : K — Alajuela {Guatusocs; Zona Norte)

Fopulation : 6,000 rural inhabitants

Size of the area 244 kmz

Population density : 25 paxsons/kmz

Altitude 0-500m: 100%, 300-1000m: -, 1000-1500m: -, > 1500m: -

{# of total area)

Rainfall H average precipitation per year: 2,610 om,
J ¥ M A Eyf J J A 5 0 N D
180 70 60 50 190 300 320 320 330 300 280 210
Soils : Higtosols 8% Vertisols ~ Ultisols -
{# of total area) Mollisols - Alfisels - Entisols -
Inceptisols—-tropaquept 397 ~-placandept - ~dystrand —
~humitrop. - -ustropept - ~-dystrop. 53%
Agriculturally wvsed area : 169 kmz
. i 2
~  Ammual crops (harvested area in kmn™ ) i8 km
rice : 7 beans 1 2 maize : O casgava : -
serghom:  ~ tobacco: - potato 1 - vegetables: «
2 2
~  Perennial crops (avea planted in km™): 1 km
coffee ¢+ - racao @ - bananas: 1 plantain +
sugar - others : - guineo T
2
-  Pastures: 150 kum

Data cempiled from:

CIAT-Agroecolog.Studies Unit, SAMMDATA(South Amer.Monthly Meteorol. Database)
-  Mapa Fisico-Politico de Costa Rica, 1:500,000, 1974

Mapa Asoc. de Sub-Grupos de Suelos de Costa Rica, 1:200,000; 1978

fepliblicz de Costa Rica, Censos Nacionales de 1973, Agrepecunarioes.

t

i
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No., 27: Regiopal Profile of Production Zone CA-MX-9. "San Carles ~ Sarapiqui"

Location : Alajuela/Heredia (S. Carlos/Tortuguera; Zona Norte)
Population H 48,000 rural inhzbitants
1,281 knm®

37 persmns/kmz

Size of the area

.

%

Population density

Altitude 0-500m: 90%, 500-1000m: 10%, 1000~-1500m: -, > 1500m: -

(% of total area)

Rainfall : average precipitation per yvear: 4,150 mm,
J ¥ M A M J J A 8 4] N D
300 170 150 100 310 480 540 410G 360 450 450 438

Soils : Histosols - Vertisols - Ultisols 9%
{%Z of total area) Mollisols - Alfisols - Entisols -~
Inceptisols—-tropaquept - ~placandept - ~dystrand 247
~humitrop. 273 —ustropept -~ ~dyetrop. &0%
Agriculturally used area : 1,224 kmz
—~  Annual crops (harvested area in ka) : &5 kmz
rice : 23 beans : & maize @ 26 cassava 7
sorghum: 1 tobacco:r - potato ~  vegetables: -
~  Perennial crops {area planted in kmz}: 69 km2
coffee : 18 cacaa - bananas: 13 plantain +
sugar : 11 others : 3 {mostly guineo P22
pineappie)
-  Pastures: 1,090 km2

"Data compiled from:

-~  CIAT-Agrcecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)
-  Mapa Fisico-Politico de Costa Rica, 1:500,000, 1974

-  Mapa Asoc, de Sub-Grupos de Suelos de Costa Rica, 1:200,000; 1978

- Repiblica de Costa Rica, Censos MNacicnales de 1973, Agroepecvariocs.,
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No. 28: Regional Profile of Production Zone CA-MX-10 "Reventazon"
Location : Limon~province (Atlantico)

Population : 27,000 rural inhabitants

Size of the area : 631 ka

Pepulation density : 43 personsfkm2

Altitude 0~-500m: $0%, 500-1000m: 10Z, 1000-1500m: -, » 1500m: -

(% of total area}

Rainfall : average precipitation per year: 3,920 mm,
J ¥ M A M J J A S £] N D
280 190 170 210 380 400 440 300 240 350 450 510
Soils : Histosols - Vertisols - Uledisols  42%
{¥ of toral areca) Mollisols - Alfisols - Entisole -
Inceptisols~tropaquept 31% ~placandept - ~dystrand. 26%
~humitrop. 1% -ustropept - ~dystrop. -
Agriculturally used area 264 km2
. 2 2
- Annual crops (harvested area in ka") : 22 km
rice | beans : - maize : 20 casgava : 1
sorghum: ~ tobacco: - potato 3 -~  vegetabless -
) 2 2
- Ferennjal crops {area planted in kum™): 12 ¥m
coffee ¢+ 5 cacao 1 2 bananas! 4 plantain +
sugar 1 - others 1 =~ guineo Pl
Z
-  Pastures: 230 km

Data compiled from:

~  CIAT-Agroecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)

~  Mapa Ffsico-Pelitice de Coesta Rica, 1:500,000, 1974
~  Mapa Asoc. de Sub-Grupos de Suelos de Costa Rica, 1:200,000; 19738
-  Repiblica de Costa Rica, Censos Nacionales de 1973, Agropecvarics.
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No. 29: Regional Profile of Production Zone CA-l (Cattle) “Nicoya"
Location : Guanacaste/Puntarenas {Pacifico Seco; Chorotega)
Population : 15,000 rural inhabitants

1,363 ka

11 per&ons}kmz

Size of the area

"

Population density

.

Altitude 0-500m: 495%,  500-1000m: 5%, 1000-1500m: -, >1500m: -
{%# of total area}
Rainfall average precipitation per year: 2,145 mm.
J ¥ M A M J J A S Q H D
10 10 40 300 320 250 240 390 470 S0 20
Scils : Histosols - Vertisols 1% Ultisols -
(% of total area) Mollisels - Alfisols - Entisols 31Z%
Inceptisols~tropaquept - ~placandept -~ ~dystrand -
—humitrop - —ustropept 17% ~dystrop. 51%
. 2
Agriculturally used area : 818 km
2 2
- Anmmal crops (harvested area in km™) 3 7 km
rice v 1 beans 1 maize ¢ 5 cassava -
sorghum: - tobaccor - potato @ - vegetables: -
2 2
~  Perennial crops (area planted in km™): I ka
coffee + 1 cacao - bananas; -~ plantain +
sugar : - others 1 - guineo -
2
-~ Pastures: 810 km

Data compiled from:

CIAT-Agroecolog. Studies Unit,SAMMDATA(South Aner.Monthly Meteorol. Database)
Mapa ¥Fisico-Politico de Costa Rica, 1:500,000, 1974

Hapa Asoc. de Sub-Grupos de Suelos de {osta Rica, 1:200,000; 1978

Repiiblica de Costa Rica, Censos Nacionales de 1973, Agropecuarioes.
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¥o. 30: Regional Profile of Production Zome CA-2 (Cattle) "Guanacaste"

Location 3 Guanacaste/Puntarenas {Pacifice Seco; Chorotega)
Population : 13,000 rural inhabitants

Size of the area : 2,563 kmz

Pepulation density : 5 persoas!kmz

Altitude 0-500m: 106%, 500-1000m: -, 1000-1500m: ~, > 1500m: -~

{(Z of total area)

Rainfall : aversge precipitation per year: 2,255 mm.
J ¥ M A M J J A s G N D
10 5 10 30 260 300 150 200 350 380 120 40
Soils : Histesols -~ Vertisols 4% Ultisols -
(2 of total area} Molliscols 5% Alfisols - Fntisols 4%
Inceptisocls-tyopaquept - ~placandept - ~dystrand 6%
~humitrop e -ustropept 53% ~dystrop. 2B
Agriculturally used area : 2,430 km2
. 2 2
- Anpual ¢rops (harvested area in kn™) : 10 km
rice : 7 beans @ - maize : 3 cassava 1 -
sorghumi; = tobacco; - potato 1 =~ vegetables: -
. . 2 2
~  Perennial crops {area planted in km™): - km
coffee ; ~ cacao 1~ bananas: - plantain +
sugar : - others : -~ guineo P
2
- Pastutes: 2,420 km

"Data compiled from:

- CTAT-Agroecolog,Studies Unit,SAMMDATA(South Amer.Monthly Meteorol. Database)
- Mapa Fisico-Politice de Costa Rica, 1:500,000, 1974

—~  Mapa Asoc. de Sub-Grupes de Suelos de Costa Rica, 1:200,000; 1978

~  Repdblica de Costa Rica, Coasos Kacicmales de 1973, Agropecuarios.
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No. 31: Regional Profile of Production Zone  CA-3 (Cattle) "Puntarenas”
Location t Puntarenas (Pacifico Central, -~ Sur)
Population : 7,000 rural inhabitants

Size of the area

Population density

L13

582 km2

7
12 persons/km”

Altitude 0-5D0m: 90%, 500-1000m: 10%, 1000-1500m: -, > 1500m: -
{Z of total area)
Rainfall : average precipitation per vear: 4,530 mm,
J F M A M J J A 3 o N D
90 60 30 260 410 460 480 480 490 710 430 190
S0ils : Histosols =~ Vertisols = Ultisols 35%
{% of total area) Mellisols 182 Alfisols - Entigols 4%
Inceptisols-tropaquept - ~placandept - —dystrand 1%
~humitrep. - ~ustropept - ~dystrop. 42%
Agriculturally used area : 277 km2
2 2
~  Annual crops (harvested srea in km™) 7 km
rice : 1 beans @ - maize : & cassava 1 -
sorghum: - tobacco: - potate .  ~ vegetahles: -
, 2 i
-  Perennial erops (area planted in ko™ )}: ~ kun
coffee 1 - cacao 1 - bhananag: - plantzin +
sugar 1 = ofhers ¢ = -~ guineo T
i
- Pastures: 270 km

Data cowpiled from:

-  CIAT-Agreecolog.Studies Unit,SAMMDATA(South Amer.Monthly Meteorcl. Database)
- Mapa Fisico-Felitico de Costa Rica, 1:500,000, 1974 )

-  Mapa Asoc. de Sub—Crupos de Suelos de Costa Rica, 1:200,000; 1978

- Repithlica de Costa Rica, Cerscs Nacionales de 1973, Agropecuarics,
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Ho. 32 Regional Profile of Production Zone

CA~4 (Cattle) "Zona Norte"

Population density 6 pﬁrsons/kmz

B o
Iocation : Alaj./Heredia/Limon {Zona Norte; Atlantico)
Population : 9,000 rural inhabitants
8ize of the area : 1,526 kmz

{Z of total area)

J F M A M J
220 120 110 110 290 400

Soils : Histosols -
(Z of total area) Mollisols -
Inceptisols~tropagquept -

~humitcop 97

Altitude 0-500m: BOX, 500--1000m: 20%, 1000-1500m: -,  >1500m: -

Rainfall : average precipitation per year: 3,410 mm.

J A 8 0 N D
410 330 326 380 370 350

Vertiscls - Ultisols -
Alfisels - Entisocls 1%
~placandept = ~dystrand 37%

-ustropept 2% ~dystrop. 51%

Agriculturally used area 1,127 km2

2 2

~  Annual crops (harvested arez in km ) : 7 km
rice : - beans 1 2 maize 4 cassava @ 1
sorghum: - tobacco: - potato @ - vegetables: -

, . 2 2

~  Peremnial crops (area planted in km™): - km

coffee 1 -~ cacae : - bananag: - plantain -+

sugar : - others : - guineo P

v 2

-~  Pastures: 1,120 km

Data compiled Irom:

-~  CIAT-Agroecolog.Studies Unit,SAMMDATA{South Awer.Monthly Meteorcl. Database}
«  Mapa Fisico~Politico de Costa Rica, 1:500,000, 1974

-  Mapa Asoc. de Sub~CGrupos de Suelos de Costa Rica, 1:200,000; 1978

~  Repibiica de Costa Rica, Censos Naciornales de 1973, Agropecuarios.
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APPENDIX B

PHOTO ILLUSBTRATION
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Photo 1: Newly opened rice area near Upala/Zona Norte (29/9/83)

Photo 2: Smallholder (from Nicaragua) threshing rice in Upala (29/9/83)



ot

Photo 3: Irrigated rice fields in the Tempisque Lowlands (30/9/83)

Photo 4: Irrigation project near Cafas/Guanacaste (29/9/83)
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TR e o g ey
AR, e

Photo 5: Preparing airplane for fertilization of rice fields in
Guanacaste (30/9/83)

Photo 6: Former cacao farmer, now growing rice, near Limon (4/10/83)
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Photo 7: Coffee cultivation near Atenas/Meseta Central (1/10/83)

Photo 8: Coffee-pickers near Cartago/Meseta Central (5/10/83)
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Photo 9: Potato fields on the slopes of Irazu volcano/Cartago (2/10/83)

Photo 10: Vegetable cultivation on the slopes of Irazu (2/10/83)



Photo 11:
Sugarcane fields near
Grecia/Meseta Central

(3/10/83).

Photo 12:

Banana - harvest in
the Caribbean
Lowlands

(4/10/83)

D5,
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Photo 13: Pioneer settler in the Caribbean Lowlands (3/10/83)

Photo 14: Typical menu ('"casado") with rice, beans, meat, vegetable,
and tortilla.
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Photo 15: Pastures plus maize/beans cultivation in Turrubares (1/10/83)

Photo 16: Pastures plus maize/beans cultivation in Turrubares (1/10/83)




Photo 17:
Cultivation of
"covered" beans
("frijol tapado")
in Guanacaste

(1/10/83)

Photo 18:
"Frijol tapado" in
Puriscal

(6/10/83)

98.
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Photo 19:

Planted beans
("frijol espeque")
near Cartago,
Meseta Central

(2/10/83)

Photo 20:
"Frijol espeque"
near San José,
Meseta Central

(28/9/83)




Photo 21:

Shifting cultivation
with maize;
South of Upala

(29/9/83)

Photo 22:
Extensively used
pastures near
Cafias/Guanacaste

(29/9/83)

100.
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Photo 23:
Cattle breeding
in Guanacaste

(30/9/83)

Photo 24:
Intensive breeding
of dairy cattle
near Cartago,
Meseta Central

(2/10/83)

T o il
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