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1. PROSPECTIVES OF FUELWOOD AS ENERGY SOURCE

The demand for fuelwood in the Central American countries is rising as a result
of declining economies and increases in the prices of oil-derived energy such as gas,

kerosene, diesel and bunker.

Not only is fuelwood needed for domestic purposes, also several industries are
using or intend to use fuelwood as their energy source. The vast majority of the ru-
ral population depends on firewood for their cooking and in several areas wood has
become so scarce that the housewives have to buy their daily ration of firewood. 1In
other cases several hours are spent every day to gather and transport the firewood

needed for the cooking of meals. (6, 7, 8).

There is no indication that this situation is going to change soon; on the cbn-
trary, declining national economies with high ihflation rates call for an increase
in national production and a reduction of the imports. Despite the fact thatonly Guate
maia is producing some 0il, one may suppose that virtually all Central Ameriéan
countries.will try to reduce their oil imports, possibly by means of price increases
and reduction of subsidies on oil-derived products. Thus it is very probable that

the demand for fuelwood will increase considerably during the next decade.

The fact that fuelwood is commercialized in many villages is an indicator of
the increasing shortage of this commodity. The phenomenon is mainly found in and
around the big cities such as Managua, Guatemala, San Salvador and Tegucigalpa, but
fuelwood sales may also be found in the smaller towns. This is especially the case
in areas with higher population density, where the actual land use pattern does not
permit the production of fuelwood in appreciable quantities per unit of land area.
for example, the cotton growing areas around Ledén and Chinandega in Nicaragua, sugar
cane zones, areas of banana production and areas where intensive animal production or
.agri-hofticulture is practiced. On the other hand, it is estimated that 300,000 ha
of forest are cut anually in Central America and Panama as a result of the tendency

to clear areas for agricultural production. Since population pressure normally is



not very high in those areas, the supply of fuelypod'exceeds the demand and, conse-
quently, considerable volumes of potential fuelwood are left to rot or are burned

to clean the land. 1In nearly all cases the long distance to the nearest fuelwood
market center makes the operation economicaliy unattractive because of high transpor-
tation costs. Experience with fast and efficienﬁ teépniques t& transform the fuel- -
wood into charcoal‘aré limited in Central America and, furthermore, charcoal is not a
widely accepted energy source for cooking; this prevents its use as an important
alternative energy source for damestic purposes. However, theie is a growing interest

in the use of charcoal for several types of industry ( 4).

During the last decade the use of propane gas and electiicity for cooking
increased, and the use of kerosene remained more or less constant. However, it is
very ﬁnlikely that this tendency will continue auring the'next decade, especially
in rural areas, because of the fact that both propane gas and eIecfricity will be
subject to more price increases, and that an important investment has to be made for
the purchase of the stove and other equipment. This last point is also true for the
installation of a biogas plant, although tests are being carried out with cheaper

biodigestor designs.

_ From the facts mentioned above, it can be concluded that fuelwodd is the most
important energy source in the rural parts of Central America, and that it is not
very likely that this wiil change in the near future(1). Furthermore, there appear to
be certain areas with a big fuelwood scarcity, mainly in those which have a pro-
nounced dry season and in highlands where the pépulation pressure is high ( The MITRE
Corporation. Fuelwood Supply for Managua, Nicaragua. In process) ‘

2. THE ROLE OF AGROFORESTRY SYSTEMS IN FUELWOOD PRODUCTION

The high population density and the intensive land use related herewith make it
difficult to produce the firewood.in a typical fuelwood plantation --an intensively
managed monoculture. An alternative can be provided by those agroforestry systems
where fuelwood producing sbecies are combined with annual or perennial crops or with
grasses. Promising traditional agroforestry systems in Central America are nearly
invariably found on better than margipal sites, Examples are the coffee and shade
combinations, the association of alder trees with pastures and the systems of cacao

and shade trees, Spectacular positive results of agroforestry systems on marginal
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sites should nét be expected unless the cantrary has been proyen. Some examples of
the agroforestry activities on marginal sites on poor soils and steep slopes are the
pine forests in Guatemala, Honduras and ﬁic;ragua, where'cattle grazes on the lower
vegetation. In Nicaragua cattle also grazes in & type of woodgd savannah in the

area around Las Maderas, where the trees are harvested for fuelwood.

In any case, when a combination of trees and croés is engaged, one has to be
sure that the tree characteristics do not negatively affect the development of the ,
crop. -Desirable tree characteristics are: | '

1. Accepted/known by local farmers.

2. Local seed source (can be made) available.

3. Producer of fuelwood, posts, fodder, fuits, honey, etc.

4. Nitrogen fixation.

5. . Deep root system.

6. Resistant to thinning/lopping for shade regulation.

7. Resprouts after cutting or damages (fire, cattle).

8. No alelopathy. '

9. Low in moisture demand.

10. Leaf fall of tree should be compatible to crop development., .

* 11. Vertical growth of the stem and development of an open crown.

3. SITE SUITABILITY OF SELECTED SPECIES

In order to know wﬁether a forestry species is adapted or not to a certain site,
species trials have to be carried out if the species does not occur naturﬁlly in the
area. Experience can be transferred from one analogous area to another but major plan-
tations should not be started without testing the species. Specific guidelines on
this subject can be found in Webb, Wood and Smith (12). Frequently, farmers
have experience with locally known species, These species should be included in the
agroforestry combinations as well as in species selecéion trials. _If trials of
species have been carried out in the past, every effort should be made to retrieve
the original information and subsequent evaluation data. 1If the data have not been
published, it is possible that valuable information from personnel who was involved

in the establishment and/or management of the trial can be obtained.
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‘Since the species to be'tested'are going to be used in agrororestry systems, i.e.
with local farmers,'the trials Should also be used for demonstration. purposeo. A set
of species trials with a high number of failed speciea will not be a helpful tool in
’ convxncing the farmer that agroforestry may be a uorthuhile alternative.

The number of spec;es should be limited to those which seem to be’ most adapted
to the ecological conditions of the area according to published studies. Ten to
twenty species can be considered an adequate nunber to be tested in replicated
trials. The number of species to be tested should be smaller on those sites where ‘
protection against cattle and fire cannot be provided. This is also the case if the
project duration is short (three years, for example), and if the site conditions are

very marginal. Some of the.publications on species selection are mentioned in the
- list of references (2, 3, 5, 9, 12). : o ‘
| The farmer will have to decide on the selection of the type‘of crop to be asso-
ciated with the tree species. When a non-legume is going to be planted as the agri-
cultural crop, preference should be given to leguminous fuelwood trees. Very little
is known on specific tree-crop interaction, but it has become clear that the trees

and the crops should be planted nearly at the same moment. Annual and perennial

crops are difficult to establish and show poor growth in an already existing forest
prantation. If an alley-cropping system is uaed, where strips of crops are alternat-
ed with strips of trees, care should be taken from the beginninq'to leave. sufficient
space for the agricultural crop. When the trees are affecting the growth of the agri-
cultural crop, they will have to be pruned back. They will be harvested (by clear-
cutting) when they reach the-required size for firewood. Tops, thin branches and
leaves may be left between the trees as a mulch or they may be incorporated into the
soil where the agricultural crop is grown and serve as a "green manure”, to prevent

the extraction of too many nutrients from the soil (10).

In general terms, firewood can be produced in the following five different
categories of agroforestry systems: .
1. Trees associated with annual crops -
2. Trees associated with perennial crops
3. Trees and pasture -

4. Live fences
S

. Winhdbreaks
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Which category is most appropriate depends mainly on the actual land use and on

the characteristics of the tree species.

4. PROMISING TREE SPECIES FOR DIFFERENT ZONES

Some of the most important and promising species for agroforestry systems related
to firewood production, subdivided in different ecological zones for Central America,

are presented below:

4.1 Hihglands (over 1500 m.a.s.l.)

The main agricultural activities in these areas are dairy farming and the pro-
duction of horticultural crops. Agricultural crops such as wheat are only common
in the highlands of Guatemala. In most cases the agricultural activities have an
intensive character, in the sense that the farmers are working with a high input of
labour and materials per unit of land area. A relatively high number of farmers in
these areas have a high acquisition capacity and do not depend on firewood for cook-
ing, when they do, they mostly have enough resources to buy the fuelwood. The farm-
er may have a need for firewood production when his enterprise is ve;y small or his
yields are low due to poor soils or deficient marketing. This is certainly the case

in the highlands of Guatemala, where firewood is also needed for heating purposes.

Apart from the firewood production in pure plantations on sites not needed or
not suited for agricultural or animal production or in existing natural vegetation,

the farmer has several other agroforestry options such as:

a. Strip-planting between agricultural crops, for example with Alnus acuminata,

Mimosa scabrella, or fruit trees.

b. Live fences of Alnus acuminata, Erythrina sp. or Fucalyptus globulus

c. Association of Alnus acuminata (in densities between 100 - 400 trces/ha)

with pasture; Kikuyu grass is particularly suited but also cut-grasses may

be used. (Ref. Combe, Taller Agroforestal).



4.2 Medium level highlands (700 - 1500 m.a.s.l.)

There' is a much wider range of activities in this area than in thg highlands.
In scveral Central American countries the first settlements took place in this zone,

and agriculture and industry have evolved here ever since. Like in the highlands,

horticulture and dairy production are found here, but the most important agricultural

crop is coffee. In general, the population is not limited to fuelwood for cooking,
and the "modern atmosphere" influence of the urban center is strong, since firewood
use is considered as somcthing belonging to low income populations. (11). Land is
expnsive and the only areas that may be available for the plantaticn of trees are
those where perennial crops or cattle canaot be managed profitably, or where housing

developments are too expensive.

Existing sources of firewood such as sawmills and scrap wood from housing cons-
truction may satisfy part of the demand. The traditional agroforestry combination
of coffee and shade trees is a very iwportant source of fircwood. Siudies at CATIE
have indicated that the yearly pruning of the coffee bushes alone yields an average
of 1.1 metric ton of dry firewood per ha per year. The fircwood production would
be higher if the coffee is associated_with shade trecs which produce acceptable

firewood such as Inga or Grevillea. The annual firewood production from Inga lop-

sings is estimated at 1 - 2 m3/ha/yr depending con Inga density and soil rertility.
Thus, an average fcmily of 6 percons, which consumes between 5 and 7 tons of fire-
wo.d annually nmay be self-sufficient if the farm has 2 to 3 ha of coffee plantation

and shade trees, provided the cuifee pluntaticn is managed correctly.

Apart from the species Inga and Crevillea, Chsuarina or Juglans may also he

used in cc.hination with coffee, Other species for this sone are Eucalyntus-crandis

E. «aligna ond Alnus, the latter being reocowmsanded especielly for tiie higher eleva-
PO h)

tions (> 1400 m,a.s.1l,).

4.3. Wet txcpical lowlands (9 --700 m.a.s.l.; rainfall > 200U mm/yr)

Vornally, this zone is not fircwood-deficicat due to aggressive naiural growth

of pionecr spocies on shandoned land. Exceptions can be fuand in those 1reas whese

the raturzl veogetation b-s bcen nearly cowpletely cleaied fcu ayriculiaxr2l roodurtion

such as in banana or svgar carne plantations and initensive cartle yrazing areas. rhere

: . . 3 - I L T

ar: ~ole possibilities for agroforestiy production svstems in the Luvaid treps ol low
i i cioarion crheTos. Crolus Jucti

14 13, but only in rare cases such as in big cclenizacion r~hemcs, ©oeluood producticn

w111 have to be one of the main production objoctives.



4.4 Semi-dry and dry tropical zones (0 - 700 m.a.s.l.; rainfall < 2000 mm/yx)

Fuelwood scarcity is most commonly found in this zone of Ccntral America.
High population pressure, the use of fire for land cleaning, and the dry period
togcther with the type of land use, such as sorgo, corn,.cotton p;oduction, and
cattle grazing, all enhance the shortage of fuelwood. Windbreaks, live fences, and
alley cropping seem to be the categories where successful agroforestry systems have

been and are to be developed. Suggested species are:

Semi-dry (1000-2000 mm/yr) égx_( < 1000 mm/yr)
Albizzia iebbek éggéié_sp. (native)
‘Azadirachta indica Caesalpinia velut{na (native)
Caesalpinia Qelutina (native) géjgﬁgi_égiég_(shrub)
Calliandra calothyrsus Fucalyptus camaldulensis
Cassia siamea iysiléma é;emanni (native)
Casuarina éﬁuisetifolia ﬁimosa tenuifloré (native)
Diphysa robinioides " Parkinsonia aculeata'

E. camaldulensis Prosopis julifora (native)

E. citriodora

Gliricidia sepium (native)

Guazuma ulmifolia (native)

Inga vera (native)
]

Leucaena leucocephala (r.ative)

Simaruba officinalis

Tectona grandis -
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The majo?ity of the .species méntiones in paragraphs 4.1 - 4.4 have been
only partiglly tested - if at all- on different sites. ' Experience with seed collec-
tion and'storage, nursery techniques, soil requirements and silviculture is also
limited in Céntral America. The Fuelwood and Altenative Energy Sources Project,
which CATIE is implementing in close collaboration with the National Forestry Ins-
titutes, is planting small research and demonstration plots for fuelwood production
for small farmers. Although some exotic séecies are used in this project, the
native species are preferred due to several factors. Fresh sced from selected trees
can be obtained annually at low cost. The trees can be propagated without the need
for special nursery techniques, and; in most cases, the native species are well

adapted to local scil conditions. Furthermore, the farmers accept the native species

more easily since they know abtout their qualities.

A list of the species used by the fuelwood project is presented in Table 1.
The appropriate ecological life zones are indicated for each specie;, their potential
wood use is mentioned, and suggestions are made for the type of ayroforestry combi-
nation in which the spccies can be used. A short doscription of the ecological zones

used in Table 1 is presented in Table 2.
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Table 2. Climatological characteristics fox e2cological life zones

Precipitacidén media total anual (mm)

Biotemperatura
media anual -
(°C) 500 -~ 1000 1000 - 2000 2000 - 4000
12 - 17 bh-MB bmh-MB
bosque hiimedo bosque
R Montano Bajo muy himedo
Montano Bajo
17 - 24 bs-P bh-P bmh-P
bosque seco bosque himedo bosque
Pr:omontano Premontano muy hdmedo
Prexontano
Mis de 24 bms~T bs-T "bh-T
* bosque bosque seco bosque
muy seco Trop ical hiiiedo
Tropical Tropical
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