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It is often said history tends to repeat itself.  Examination of the past does not guaranty a reflection of what will happen in the future.  Land use practices in Honduras may not have always been precisely identical in nature, yet there does seem to be an unfortunately common outcome. Deforestation is that common outcome, or result, of historic and present day land use activities in Honduras.  Though it is by no means ubiquitous in Honduras, deforestation is also not rare; neither is non-sustainable land use.  Non-sustainable land use practices have resulted in loss of forests and degradation of soil to the point of uselessness.  By examining past and present land use activities it is possible to see what may be possible in the future of Honduran land use practices.

Honduras is a nation of approximately 5.6 million individuals and a land area of about 112 thousand km2.  It compares quite closely in population and size to Tennessee.  Unfortunately Honduras may not be equally compared with economics of the United States.  Gross domestic product per capita in 1995 for the US was $27,500, the same year Honduras’s GDP was estimated at only $1,980 (Global, 1999).  As is common in virtually any country the mean GDP is not precisely and evenly shared.  In fact, over 40% of Honduras’s population has an average income of about $700 (Stonich, 1993).  This is one of many reasons that the typical Honduran will be more likely focused on surviving the present as opposed to possibilities of the future.    

Again, examination of history may help clarify present and the possibilities of the future.  Therefore what will be first examined is part of the past of Honduras. Mayan culture is by no means a complete exemplification of Honduras’s long and arguably complicated past.  It is a fascinating component though, because the Mayans had an impressive influence on their natural landscape.  

A focus of Mayan culture was their calendar.  A primary component of the calendar was an end to each age through a cataclysm.  Surely the Mayans of the Copán city state, who are considered to have been the center for Mayan art, astronomy, and science (Humphrey 1997), did not expect the collapse of their civilization to be caused by non-sustainable land use practices.  That is exactly what happened though, according to Allen Maca,  Harvard archeological doctoral student who spoke to our group while at Copán.

What were the needs of the Mayans that caused the collapse of their civilization after at least 400 years of steady existence?  As is well known the Maya utilized cultivation agriculture as a source of food, and this sort of activity required the clearing of forests for these lowland Maya of Copán.  Interestingly agriculture was not the only reason the Mayan people cleared forests.  Maca explained that the Copán temples and courtyards were completely covered with limestone stucco, and that production of limestone stucco required a great deal of heat to break down the limestone.  As a consequence, intensely hot fires were required every time the Mayans built a new temple or conceived of the need to re-stucco an old one.  

Imagine the plazas and temples of Copán, covering an area of several acres, totally covered in stucco for 400 years.  Immediately it becomes clear that the incredible demand placed on the surrounding forests as a source of fuel wood was intense.  Adding to this demand was the constant need for the clearing of agricultural land and fuel wood for cooking meals for 24,000 individuals at its height (Humphrey 1997); again it is clear the high level of demand placed on the surrounding forests of Copán.

This intense land use played an important role in the collapse of the Copán civilization.  An interesting point made by Maca is that it has been determined, through fossil pollen research, that by about 1000 a.d. the Copán valley pocket was completely deforested.  Though not an entirely new concept, it is still poignant to realize that deforestation through human influence is not happening for the first time.  There are other examples of past deforestation, such as at the area within La Tigra National Park. 

Due to past, present, and possible future situations La Tigra is an excellent area to examine.  The first of 18 national parks, La Tigra was formed in 1980 by government decree and covers 23,826 hectares.  La Rosario Mining Company was situated, from about 1880 to 1950, in what is now the northeastern side of La Tigra.  When it was in operation, La Rosario and its employees placed high demands on the forests of the area through intensive lumber and fuel wood demands.  As a consequence of this deforestation,  Manuel Lopez, Director of La Tigra National Park, maintains that much of the cloud forest now present in La Tigra is not only not old growth, but is actually quite recent secondary growth.  During our hike through La Tigra’s cloud forest we encountered several stumps of impressive stature.  Based solely on visual estimation the stumps appeared to have a typical DBH of three feet and more.  This was in noticeable contrast to the present forest composition of smaller diameter trees.  Although there is an occasional tree of impressive girth still present, the majority of trees were dwarfed by the residual stumps.  This visual account serves only as anecdotal evidence, though it is sufficiently impressive when personally encountered.  

Copán valley and areas within La Tigra have both been deforested and reforested, arguably through natural regeneration, and are once again being deforested.  There are some protection activities in both areas though, so that perhaps not all of what has managed to returned to these areas will be again be lost.  Copán Archeological Park covers fifteen acres (Humphrey 1997), so the protected forests there are not relatively expansive.  La Tigra though, with its 7,500 hectare nuclear zone and 16,500 buffer zone, covers a much larger area.

The La Tigra nuclear zone is an important natural flora and fauna reserve.  It is also the only natural source of water for Tegucigalpa, the capitol of Honduras.  In fact Lopez indicated La Tigra’s watershed is responsible for 35 to 40 percent of Tegucigalpa’s water, and is the primary impetus for the existence of the park.  In spite of its obvious importance La Tigra receives absolutely no funding from the Honduran government.  Lopez observed that the immediate financial future of La Tigra is dependent on international organizations, such as the International Development Bank and the government of Norway.  He also explained that the park, as well as local economy, is boosted by the input of low-impact ecotourism.

It is difficult to conceive of reasons why the Honduran government provides no funding for such an important area.  Even ignoring the biological importance, Tegucigalpa’s water needs would suffer dire consequences if the nuclear zone of La Tigra were lost through conversion to historical agriculture land use practices.  Just prior to entering the Park, where the nuclear zone was at the edge and there was no buffer zone, we were able to take note of unregulated agricultural land use activities.  There were two examples visible as we hiked up the road to La Tigra which were illustrative of problems which might be associated with such land use activities.  

The first example examined was a banana plantation of approximately four hectares in size.  This banana plantation was on a bare soil slope of at least 60% (Illus. 1). Surprisingly, we also noted that a sprinkler system, presumably facilitated by up-slope stream water pressure, was in use on this planting.  Considerable erosion would be expected under such conditions, though that is of understandably little importance to a campesino using what is available to help assure survival for his family.

The second example was visually striking.  There was another agricultural field (Illus. 2), perhaps a slope of 50%, which had sustained a focused erosion.  It was later pointed out by one of the La Tigra guides that this had occurred during hurricane Mitch.  And it was also suggested that there may have been an undercut at the base of the slope which would have helped facilitate such an extreme situation.  It must be noted though that during our hike through La Tigra we did cross two similar, though not as large, landslides.  Interestingly, Lopez was careful to observe that damage caused by Mitch was far worse in the park’s buffer zone than in the nucleus.  He suggested that this was clearly due to the state of the natural vegetation in the nuclear zone.  Lopez also maintained that the natural state of the nuclear zone played an important role in fire protection.  Apparently due in part to the influence of natural vegetation, only 6 of the 54 fires in La Tigra last year were in the nuclear zone.

Honduras may not simply be allowed to revert to a more natural vegetative cover.  Citizens need to survive and this requires agriculture.  This is one of the reasons for buffer zones; to protect the nuclear zone as well as to work with campesinos on present and future agricultural practices.  The work being done in the La Tigra buffer zone is dedicated to agriculture, and is presently quite impressive and provides an excellent glimpse into a possible future for Honduras.   

The La Tigra buffer zone, according to Lopez, is subjected to “extensive” land use, primarily slope agriculture as well as dependence on wood for energy.  Lopez also explained that there are 96 villages with a total of 15,000 people subsisting in the buffer zone.  The implication is that there are about 1.1 hectares per person in this area.  What is important to realize is that even though campesinos are more than willing to use slope agriculture there are some areas that just can not be utilized for farming in the hilly, even mountainous, terrain of Honduras.  So the mean land available per person is less than what is implied by this calculation.     

As explained there is extensive land use within La Tigra’s Buffer zone, and we were shown two excellent examples of agricultural land use activities in this area by an AMITIGRA  representative.  Friends of La Tigra (Amigos de la Tigra: AMITIGRA), is the non-government organization (NGO) responsible for helping to develop and implement the policies concerning La Tigra.  The first site we visited was an example of poor land use practices, and the second was, in AMITIGRA’s opinion, an ideal farming operation.

The first farm site was indeed a slope agriculture operation utilizing little sustainable practices (Illus. 3).  One positive factor was that the field did possess a diversity of crops, such as corn, cabbage, strawberries, and carrots.  This was not common to many of the farms in Honduras which seemed to be dedicated to one crop type.  We were not able to talk with the campesino responsible for this field, consequently it is left to conjecture why different crops were present.  It is certain at least that crop diversity is, under most circumstances, preferable to monoculture.  It has been shown that Honduran soil, typically of poor quality, may be better sustained through proper crop variation; there is also the boon of natural pest control and reduced risk of entire single-species crop loss through specific detrimental influence (Stonich, 1993).   Commendable though this one aspect is, there still were problems with the field.   

The primary non-sustainable land use practice at this site was the non-use of biomass cover for bare soil.  The AMITIGRA representative suggested that the campesino was in fact aware of problems associated with this practice, such as high volume erosion; yet, he showed little interest in changing because of the costs involved.  An additional problem at this site was the lack of terracing, which may again result in substantial soil loss through erosion.  

Even though AMITIGRA is working to educate campesinos in the buffer zone, the primary obstacle is the immediate inputs of time and money required of the farmers.  These short term costs are easily out weighed by long term savings and land use; yet, it seems difficult to convince an individual campesino that it is possible to save and make more money in the future with greater initial financial investment.  This is because these are weak arguments to an individual who may not have the extra money required or any feelings associated with land tenure.            

It was carefully explained by the AMITIGRA representative that campesinos may realize some of the problems associated with poor land use practices; yet, have little knowledge of why or how to change to develop sustainable land use practices.  This is one of AMITIGRA’s primary goals: to educate campesinos within the buffer zone about sustainable land use practices.

The ideal farming operation which we were shown was impressive, especially after first visiting the non-sustainable land use site.  We were introduced to a campesino who seemed to be quite  proud of his operation.  This individual’s operation is in place on a slope even greater than that of the first site discussed; yet, is doing quite well (Illus. 4).  This campesino has been utilizing techniques suggested by which will enable him to better ensure the prolonged use of his land.  Terracing was the most notable aspect to this operation.  The mini-terraces are more time consumptive and labor intensive to produce and maintain, but along with vegetative cover for the soil (hay in this case), soil fertility and sustainability are expected to be better ensured.  The field will also be rotated between crops of carrots and tomatoes to help insure desirable soil nutrition.    

Land tenure plays a vital role in the application of sustainable land use practices.  Susan Stonich, associate professor in the Department of Anthropology and the Environmental Studies Program at the University of California, surmised that many “smallholders” in Honduras are tenants who have no tenure and so little interest or ability to influence long term land management practices (Stonich 1993).  The second site discussed is owned by the individual farming it and the feelings associated with tenure the campesino felt were obvious.  This strongly suggests that ownership and feelings associated with tenure play an arguably relevant role in land use practices.  Unfortunately the Honduran government continues to change policies and laws concerning land rights and use.  Although not a direct topic of this paper, it is understood that a reliable legal system concerning land ownership is necessary in the prevention of non-sustainable land use practices.

Land tenure issues aside, it is hoped that in the future as more campesinos show the benefits of sustainable land use practices, their neighbors in and out of the buffer zone will begin to adopt similar techniques.  AMITIGRA is, of course, also concerned with the future of La Tigra’s nuclear zone.

It is AMITIGRA’s hope, according to Lopez, that, “in 35 years [La Tigra] will be financially and ecologically self sustaining.”  Playing an important role in this again is the financial input from international organizations and ecotourism. International funding is important, but for this park to become self sustaining, ecotourism will have to play an ever increasing role in financial income.  As an interesting side note, AMITIGRA is working with the United States Park Service and other Central American countries to develop a web page highlighting one park in each country with a focus on ecotourism.  This will hopefully help sustain AMITIGRA’s and La Tigra’s vital existence.  

Though not directly vital to as many individuals as La Tigra, a coffee plantation may still play an important role in the future of Honduras. Many coffee growers prefer to harvest their crop from homogenous fields of coffee plants.  It is argued that despite the lower production levels of sun-grown coffee it is still preferable to shade grown.  Proponents of this method suggest that the shade trees must not only be maintained but also will cause resource competition with the coffee crop.  These two points have their merits, but the agroforestry coffee plantation at Hotel Finca las Glorias provides an impressive counter argument, and may impact the future of Honduras.  By setting an appropriate example of sustainable and viable land use practices, the coffee plantation we toured may positively impact the future of land use in Honduras.

The primary reason for producing shade grown coffee is its higher product value.  There are many additional benefits which may be associated with this practice.  Roberto Diaz, a professional agronomist, informed our group about some of these benefits while heading a tour of the coffee plantation.  Agroforestry, Diaz insists, is the ideal system to use on a coffee plantation because of the benefits provided by the trees beyond shade.  These benefits are beneficial for both the people and the land.  

There are trees in the plantation which are nitrogen fixers, providing a definite boon to the plantation soils.  Moreover, soil retention is an important factor to consider.  Roots of the trees will assist in soil retention while the coffee plants have been cut back, and by slowing rainfall the trees also help prevent erosion.  Diaz mentioned that there are also many agricultural trees on the plantation, such as avocado, caster bean, and banana plants.  Secondary crops such as these are important to the owners as well as the workers.  Furniture quality  wood producing trees are present on the plantation.  One of the most interesting points of Diaz’s discussion was that fuel wood is produced as trees are trimmed to regulate shade.  That is definitely a win-win situation.  

Land use practices such as this agroforestry coffee plantation which also provide useful byproducts will play an important role in the future of Honduran sustainable land use.  There are also other examples of multiple product gain in Honduras.  One fascinating example is the living-fence utilized by many land owners in Honduras as fence posts for property line fencing or alley-cropping.

The living-fence (Papilionaceae Gliricidia sepiom), according to ESNACIFOR* forester Salvador Romero, is by far the best agroforestry tree grown in Honduras.  Romero illustrated this by explaining some of the prodigious qualities of the plant.  Living-fence flowers are consumed by humans, the leaves provide excellent cattle graze, and the branches may be removed for fuel wood.  By examining illustration 5 there may be noticed a knot of scar tissue at the intersection of tree stem and branches.  This is caused by the removal of branch stems for utilization as fuel wood.  Romero claimed that, if harvested on a three year rotation, the branches of one kilometer of fence line could provide as much as 10 tons of fuel wood.  

This incredible tree also provides many secondary products, again outlined by Romero.  The rot resistant wood is often used for house poles, and means that there is no fear of loss of fence line through wood deteriorate after natural senescence.  The trees are very easily vegetatively reproduced, are adapted to human waste for fertilizer, and are even nitrogen fixers.  Although this tree is deciduous, leaf loss lasts for only one month; a nearly year-round shade tree for cattle or even coffee.  The ideal productive elevation for the living-fence is below 1,000 meters though it was a common sight throughout Honduras, even in higher elevations.  

It is important to understand that Honduras does have historic sustainable resource use practices.  Repeatedly throughout our research and firsthand examination of Honduras, it was made clear that each region most often must develop individually applicable land and resource use practices.  One such practice being developed by ESNACIFOR is designed to help campesino co-ops extract higher product yields from pine forests. 

ESNACIFOR hopes to help the co-ops develop methods of high quality resin extraction for export.  To convince Honduran land owners to utilize this practice ESNACIFOR has a working operation on their property to help display practicality and viability.  A primary benefit of this program for all of Honduras is the instigation of interest in sustained tree use.  This is accomplished on many levels; one of the most important is the provision of work.  Daniel Galeano, a forester and ESNACIFOR employ, suggested that one worker is constantly occupied by the tasks required to obtain resin from  2,000 trees per week.  Galeano explained further that another key incentive is that the initial investment is low.  The start-up cost is only about 3 lempiras, which is equal to about one quarter of a dollar.  Again, low initial investment is an important factor for a Honduran who has little to no extra money.    

In addition to possessing sound impetus for campesinos, this program is also practical from a forest management perspective.  The pine trees used to extract resin are in competition with desirable trees, and will be removed during the next planned thinning.  By utilizing the “fish-bone” method (a German development) (Illus. 6), 52 one-centimeter cuts per year would produce resin from one tree for 10 years.  This method utilizes yeast as a stimulant, important because of its low cost and that it is non-caustic.  One-thousand trees may produce 1-2  600lb barrels per month, providing an income of as much as an equivalent of 700 dollars.  Provided that an individual possessed enough land, such an amount of income would surpass supplement levels to equal the average campesino income for the nation.  This program presents an ideal sustainable land use practice for the future of the people and land of Honduras.

There are many factors which may affect the future of sustainable land use activities in Honduras.  The history of an area may not only effect the present composition of a certain area, it may also influence how it is utilized in the future.  Non-government organizations such as AMITIGRA have an important role in sustainable land use practices as they continue to help develop relevant and useful land use policies and programs while educating campesinos on how to implement them.  Well established operations such as the coffee plantation and historically proven practices such as the living-fence discussed above are an ideal means to communicate the viability of sustainable land use activities.  Government subsidized organizations such as ESNACIFOR, which has students from many countries, will also play an important role in the future of land use in not only Honduras but also much of Central America.  

Examining this small portion of the past, present, and future possibilities of sustainable land use in Honduras clarifies some of the many issues effecting present and future land use in Honduras.  By better understanding natural resource issues specific to an individual nation, the importance of individual growth and development may be seen.  A developing nation, such as Honduras, must independently examine its own past, present, and possible future to better understand and determine the desirable growth and development of sustainable land use practices.  Without the development of this necessary knowledge, history may yet again be repeated.
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