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I. INTRODUCTION

Farms are agricultural units that produce food for. Man, through
the combination of both physical and biological factors, They are
complex systems that when taken collectively form a region, and as

such form a subsystem of it.

On the fa}m we come face to face with the reality of a farm
household: with the father or manager, his wife, children, relatives
and friends, needs for communication and the entire 'problematique"
'inherenq in their community relations. This group has physical and
spiritual needs, and together they form part of a web of relation-

ships designed to meet these needs.

Besides the farm household we find that the farm is influenced
by the environment, determined in part by the rainfall, radiation and

the temperature experfenced.

These factors together with others determine the resourses avai-
lable the whole system being characterized by the nature of the topography,

soil fertility, trees, crops, animals, and existing infrastructure.

The farmer must manage this complex system of production every
day, and not only as a part of the social, political and economic

region and of the Country to which he belongs.

To understand how the farm works and to be able to suggest changes
it is necessary to analize and visualize it as a unit, as it is seen

by the farmer.

The objective of the present discussion is to present an analysis
of the forestry component of a farm located. in the region of Turrialba
Costa Rica. On this farm trees are managed in association with coffee

and in an interesting manner with pasture. This analysis was undertaken
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with the following intentions: a) to become familiar with the farm
system and those agroecosystems which included trees, b) to measure

the annual growth increment of the trees and to quantify it in both
biological and economic terms.

To achieve these objectives measurements of-diameter at breast
height (DBH) and heights of planted trees were made. The values obtained
were used to calculate the economic worth of the trees. Additional

data were taken in order to describe the complete farming system.
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ttl. THE FAPM SYSTEM

The analysis of any system begins with its description. This
description can be realized by means of diagram or a mathematical
equation, which are models ‘of the system. A model, consequently, is
asimplified version of reality; in simplifying, the most fmportant

elements are identified for inclusion in the model.

Using information obtained from a farm survey, in the area of
Turrialba, a qualitative model of one farm was elaborated (fig. A).
This model permits visualizing the farm as a system, showing the
inputs, outputs and internal flows of materials, energy, radiation,
money, water, etc. Tne solid lines represént the limits of the system
and the dynamic flows entering the system and within the system. The
outputs from the system are also represented by the solid lines. The
discontinuous lines represent the €low of cash entering the system
through the sale of a product, and which leaves when the farmer

acquires materials in order to maintain his system of production.

The farm system in question is composed of two parcels of land
which are managed directly by the farmer. The components or subsystems
of the farm are:

= the socioecondmic subsystem
- the different agroecosystems, including:
. dairy cattle and oxen
. pasture with trees
. coffee with laurel and Eucalyptus deglupta
. pigs
. home garden
. chickens
. natural forest
The participation of each component and its interactions is shown
in detail in the model.

On the farm are found'associations which contain three stata,
with excellent economic returns; these vegetative communities are
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formed by Cordia alliodora (lumber tree) in plantings of qufee with

shade of Erythrina poeppigiana, and as an intermediate crop you find

citrus, banana and plantafn. The pasture area is.sprinkled with trees

of Psidium quajava,‘and Anthocephalus cadamba. All these are associations

that help conserve the soil, maintain a biological balance and produce

P
as products lumber, firewood and fruits. - /--’e\atJOTEC

{| Centro Intezamericana de hcumenta'cidn |

V. THE FORESTRY COMPOMENT ¢ Inforsacién Agrico'a

//
' NSa-ciol
A. Eucalyptus dea]qgla

Aceording to Ugalde (13) the majority of studies on E. deglupta

show that this species has a rapid growth and requires good exposure

to the sun for best development. As can be seen from the table in the
Appendix, the trees of eucalyptus that have an age of 10.7 years have
acquired an average.breast heignt diameter of 32.5 cm, which corresponds
to figures given in the literature (13,5); the younger trees have an

average diameter of 20.5 cm.

There are 340 trees of E. deglupta planted on the farm and the
current volume of timoer is 433.4 H3.. The trees are not planted
according to a regular spacing arrangement given that they have been
interplanted.with pasture and crops. In 1379 the farmer, aware of the
value of planting these trees, planted 800 more, which at the time.of

writing have reached a height of 5

During the manth of Apr{l the farmer, following the advice of
Personel -from Diversificacidn Agrico]a*, carried out a selective
thinning of the different plantings of eucalyptus‘eliminatipg 80
trees which showed defects in form and which were beina adversely
affected by adjacent trees. This thinning represented the removal
of 23.4% of the E. deglupta on the farm. The results of this thinning
and the products obtained are given in thd following tables (Table
1 and 2).



Table 1. Sawmill products from'the thinning of 80 trees of Eucalyptus
deglupta 10.7 and 5 years of age. The measures are given in
Tocal units of board onches (ie. pulgadas madereras Ticas (PMl))
and the values in Costa Rican colones.

Sale of sawed timber PHI in each Total PHI
board

410 boards (3/4" x 5" x $ va) 3,75" 1.537,50"
30 boards (3/4" x 8'" x b va) . e 180, 00"

200 boards (3/4" x 4" x 4 va) 2,25" 450,00"

53 boards (3/4" x 3" x 3 va) 1,68" 89,04

Boards

125boards (1/2" x 3" x lbva) 1,50" 187,50"
46 boards (1/2'" x 3" x L va) 1,13" 51,98"

Total 2.1496,02"
Sold as logs: 4030 inches at £ 1,00 e/o : £ 4.930,00

Sawed inches: 5831 inches
Usable inches:2496,02

Logging costs

Transport: 22 km at £2,50/km  £55,00 : £ 354,64
Choffer: 12 hr at £10,37/hr , £ 124 4k
Worker: 2h4hr at £ 7,30/hr £ 175,20

Supervision by forestry foreman from Diversificacidon Agricola: £ 138,24

Total cost from extraccion: £ 492,88

1/ PHMT= a piece of lumber measdring Temx 1 em x 3,35 m.
2/ Prices given in colones of Costa Rica. US$1= £ 8,54,

3/ A vara is equivalent to 132'.
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.Table 2. Fence posts obtained from thinning 80 trees of Eucalyptus deglupta
aged 10.7 and 5 years. Included in the table is a summary of the
total income received from the sale of the products obtained from"
the thinning.

Sale of posts of Eucalyptus deglupta

Income to farmer

Diameter vol/unit (m3) No. of posts m
2- 0,00665 , 84 ' 0,5586
3-4 * 0,01303 75 0,9772
-5 0,02153 116 2. 4974
5-6 0,03217 86 2,7666
6-7 0p4433 72 3,234y
7-8 05983 82 4,3052
15 feet 0 p8204 13 1,0665
Tota: 528 16,0064
. Sale of posts -
16,0064 m> at £306,00/m> £4.897,95

Cos ts

Transport of posts

15 km at £2,50 £ 37,50

Driver:5 hr at £10,37 £ 62,22 .
Workers:12 hrs at £7.30 g 87,60

Total . £ 187,32
Supervixion by a forestry foreman

from Diversificacidn Agricola: 16-hrs at £8,64 £ 138,23

Summary

Sale of posts ! £4.897,95

Sale of lumber £4.030,95

Logging costs £1.560,00
Extraccion costs £ 818,55

£6.594,10
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.The results presented-only refer to the costs of falling the
timber and carrying it to the sawnill.To these costs needg to be
added planting and maintenance: expenses before we can talk about the
cost of production of the mateial thinned. \lhat is important, however,
is that the forestry component can supply the farmer, periodically,
additional income without demanding much expense.

~ Additional information may be obtained from the appendix.

*D iversificacibn Agricola is an institucion. affiliated with the
Municipality of Turrialba and which has as its objective the extension
of services and materials derected toxards the diversification of
farms in the area.
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B. Pinus caribes

Initially, the purpose of the farmer was to plant trees to landscape
the farm, because of this, along the borders of the roads pines are found
that, after 10 years, have an average heighf of 22.4 M and a diameter
(DBH) of 29.5 c,. (Further information is given in' the table in the
Appéndix)l Untill today none of these trees have been cut, although near
Turrialba there is a chiﬁping.mill,which'will buy any quantity of pine

avai lable for sale.

The pine on the farm shows fast growth given that the soils are good
and that there is no problem with lack of water. Pine wood is neither
hard nor heavy compact, it is elastic and it is durable when put in contact
with the soil. It is acceptable as firewood and is used for posts, railway .
ties - when treated, construction in general, for pulb, etc. The trees

are also planted for their resin from which kerosene is manufactured.

The farmer has a number of trees planted along the border of his
coffee. In association with coffee fruits and their later harvest. In
pasture, likewise, the fallen needles make it difficult for the cattle to
feed on the grasses below. Due to this problem the pine is not a good
species for associating with crops, especially coffee and pasture. However,
there are a lot of data from places like New Zealand, Honduras, and Australia
which indicate that the practice of combining pines with pasture is wide-

spread.

C. Cordia alliodora

Associations with Cordia alliodora (laurel) are comon and, on the

farm studied, are of much greater economic importance than any other
combination. The laurel for its many advantages is especially appropriate
for forming the upper strata in the traditional agroforestry associations
(2). Some of the advantages that can be mentioned are:

1. It is easy to regenerate in ppenings.

2, It has the ability to resprout, even in isolated
conditions. '
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3. It forms naturally a straight, cylindrical
"trunk, with a sparse canopy. -

L, (t is deciduous during dry periods.

5. It provides a considerable quantity of organic
matter to the soil.

6. It produces a lumber highly valued locally.

On the farm studied, laurel is combined With pastures and coffee, and
it is also found in thd natural forest. The trees of laurel in pasture and
coffee originate from natural regeneration before the use of herbicides

became practical on the farm. The trees do not recieve any special treatment.

In the table given in the Apendix a summary of the available data
for the laurel is given. The exzct age of these naturally regenerated trees
is not known, but the farmer believes that they are between 15 to 18 years -~

of age.

D. Other trees on the farm

Besides the species mentioned the farmer has on hid farm approximately

3 km of living fence posts. Gliricidia sepium or madera Mtgra is the species
used. The use of living fence posts, besides saving the farmer monsy in

maintenace costs also posts are obvious.

In the pastures the farmer has trees of guayabo (Psidium guajava)

that, in previous years provided fruit for the pigs on the farm. The .

cattle are responsible for the distribution of the trees, eating the fruits
and later depositiong the seeds, which with their charge of organic matter

and their seed coats scarified, are ready for rapid germination and growth.
At present the lack of labor and its high cost are preventing the recollection
of the fruits of ‘guayabc for distribution to the pigs. The branches and the
pruned trunks of the trees are used for firewood, the wood being noted for

its high calorific value.

Fruit trees can be seen throughout the farm, associated with the

crops or alone, in the pasthres and even in the natural forest. The most
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Tiie mest conmom are the citrus, the Manzana de agua' (Siygium malaccensis],

.,apayas (Carica papaya), etc., whicn supply the fruits eaten by the farmer's

family and the'employéeg.

In years past, the farmer under the influence of CATIE, planted a

wide array of species. The most commonly encountered are Cadam (Anthocephalus

chinensis), Araucaria (Araucaria sup.}, Flame of the Forest (Spathodea

campaﬁhlata) and Cedro (Cedrela odorata). These trees are on the farm
Lecause the farmer enjoys trees and, according tho him, they enhnce the

farm and will eventually bring income.

E. The Hatural Forest on the farm

The remnant forest on the farm has been a source of wood, posts and
firevood. The farmer sold 11 logs of ''cedro'' and '"anonillo" in 1578, taken
from this forest. At present tne forest j;lays a role in the conservation
of local flora and fauna, in controlling tie supply of water to the farn, and
in protecting some of the sloping arcas from erosicn. It is widely known
that soils with a vegetative cover have a greater potential for permiting
infiltration and the storajge of \:ater, and consequently,‘zonstitute a
key factor in the conservation and managenent of water supplies. The farmer
found that after cutting and removing tiie forest around a water hole that
the spring disappeared. On the basis of this exserience the farmer decided
to reforest the area with eucalyptus and pines in urder to see if the

spring would return to its' original location.

It is obvious that the natural forest is poorer as a source of income
than the plantations of exotic species. \lhen the farmer was asked about
the reasons for maintaining the natural forest on his farm he aliuded to
the need for conservation and to the fact that he was obtaining indirect '
benefits from the forest. At the :same time he made it clear that he understood
the difference between a natural forest and a plantation of exotic species

with respect to its' diversity of strata and its' economic productivity.

i
What is important is that the farmer is aware of the value of the
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native forest and is trying to manage it in a conservative and non-destructive
manner. At present he is protecting the natural regeneration of laurel, in
this forest, by reducing some of the surrounding seedlings, thus reducing

competition,

V. RELEVANT ASPECTS OF THE FARM SYSTEM

The agrofbrestry activities tend to complicate the diagram of the
farm system, ihowever, the reality of the situation cannot be sacrificed
for fear of complexity. |f research aims at solutions to practical problems
in the short-term it must deal with this reality. According to Avila (1),
the fact that agroforestry practices exist on the farm is enofgh to demontrate
their contribution to the productivity of the farm. Undoubtedly an investigation
of these aspects of the farm can lead to exploration of means to ihelp the

farmer increase his-efficiency.

Agroforestry practices are common in the tropics and, for this reason,
deserve an evaluation similar to that given to any other activity on the
farm. (1). In the example that we are considering the farmer wishes to
improve his expgloitation of trees on the basis of management practises
which will increase his financial gain. In the past he has planted many
trees without having sufficient information about their use or value, Many
of these trees have not produced any income for the farmer while occupying
land for years. In order that other farmers do not commit the same errors
information on success ful managément practises must be extended to them
as soon as these practises are tested; unproven practises should not be

introduced to farmers.

The forestry component of fhe farm produces an average monthly income
of about £1,300* with only the 593 trees that can be maintained, in dense
forest, in a little more than one hectare. The expense of maintaining this
agroecosystem is very low, which more than justifies its' practise in economic

terms.

* IM'33 laurel= 312 PMT; 1PMT= £1.75 (7) 3
* IM” Eucalyptus & pine= 0.77 Comercial Volume; 1 M’= £300.00(from tables
1 and 2)
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The trees on the farm are like a bank account, if the farmer needs
money quickfy he can cut down a few trees to meet this need. If he does
not need money than the trees, through continued growth, add a little -

more to the account.

To-date there has not been any problems with pests or diseases in the
forestry component of the farm with the exception of some termites which
were found in two trees when they were cut down, however, this is a problem
that deserves attention. Thé diversity of species on the farm makes it
improbable that any given pest or disease will find conditions enableing

it to destroy any particular component on the farm.

The trees on the farm hardly receive any attention from the farmer,
Only once a year are some of the lower branches pruned in order to improve
the development of the trunks, a practise which reinforces the conclusion of

the profitability of the trees to the farmer.

The terrain on the farm is characterized by a number of rather steep
slopes which, unfortunately, are managed as pasture and susceptible to
erosion. It would be advisable to have trees planted on these slopes, associated
or otherwise with pasture or crops. This would help secure the area from _
erosion and would permit its' continued contribution to the overall productivity
of the farm. '

'

Associations of trees with crops on the farm are beneficial from the
point of view of a better utilization of solar energy, conservation of
soils, the production of biomass, and the generation of income. The deversity
of crops and their spatial arrangement bring benefits both to the environment
and to the farmer with a wide range of possibilities for producing sustainable

income.
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Vil. APPENDIX

Lummary of measurements made an Eucal tus lupta (10.7 + 5 years of age)
Pinus caribaea (10 years) and Cordia al Ilodora 215 years), on Finca Fatima,
Tarrialba.

Eucalyptus Pinus Laurel Eucalyptus Total
10.7 years caribaea + 15 years 5 years

10.5 years

N 275 17 - 136 65 593
em d 32,5 ' 29,5 29,5 20,5
m h 20,0 22,4 21,5 18,0
m G 25,3 7,5 10,4 2,4 45,60
m v 49,1 78,1 14,6 24,3 626,10
m> IMA 38,2 7,9 7,6 4,9 58,50
ff 0,53 0,46 0,48 0,53

| MA= Mid-year annual increment

ff= Form factor . ;

Data given in .the table refer to the trees as found on the farm (ie. mixed
with other crops) and consequently measurements are not on a per hectare
basis.

N= Number of trees ; d= mean diameter (DBH); h= mean height; G= Basal Area

V= volume





