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The challenges that face tropical forestry in the 21st century are significant and well known. In the early 1990s, 

due to unsustainable forestry, illegal logging, overgrazing and agriculture, the total area of deforested and 

degraded tropical land surpassed the area of mature tropical forests.  Tropical forestry is confronted with the task 

of finding strategies to alleviate pressure on remaining forests and techniques to enhance forest regeneration and 

restore abandoned lands, using productive alternatives that can be attractive to local communities. In addition, 

sustainable forestry in tropical countries must be supported by appropriate policies to promote and maintain 

specific activities at local and regional scales.  

Over 1.6 billion people worldwide depend on forests and tree resources for their livelihoods. More than 800 
million (30% of the global rural population) live on 9.5 million km2 of agricultural lands with >10% tree cover; 180 

million people live on 3.5 million km2 with >30% tree cover. Agroforestry systems (AFS) comprise agricultural land 

use systems with minimum 10-30% tree cover. AFS are becoming increasingly relevant worldwide as society has 

come to recognize their multiple roles and services: biodiversity conservation, carbon sequestration, adaptation 

and mitigation of climate change, restoration of degraded ecosystems, and tools for rural development.  

The most frequent AFS are shaded annual and perennial crops, silvopastoral systems, live fences, and windbreaks. 

Traditional as well as more modern multistrata AFS such as homegardens and successional agroforestry designs 

provide households with food sources and fuelwood, as well as high value products to generate cash .Currently 

AFS are considered to be a land use that can achieve a compromise among productive and environmental 

functions. Among the latter, the potential AFS contributions to the recovery of ecosystem and landscape 

attributes, such as the restoration and conservation of biodiversity, watershed hydrological services, and 

connectivity of fragmented landscapes have recently received special attention . 

Program Mission – The mission of the Program in Tropical Forestry and Agroforestry is to become a world leader 
in research, education, information dissemination while promoting sustainable forestry,  agroforestry, 

conservation of biodiversity, reforestation, and restoration of degraded landscapes throughout the tropics.  The 

program activities place emphasis on the contribution of forestry and agroforestry to food security, sustainable 

agriculture, and conservation of ecosystems and landscape services.   

Conservation of Biological Diversity 

In many tropical regions, the landscape consists of a complex mosaic of forest patches, pastures and agricultural 

fields. Forest regeneration on abandoned lands helps restore soil fertility, reduce erosion, reduce fire hazard, and 

restore biological productivity as well as improve water retention and purification. Frequently, however, native 

forests are unable to regenerate naturally on abandoned lands in advanced stages of degradation. Selective 

planting and management of woody species can jump-start successional processes to restore native forests.   

The existence of many tree species in the tropics is under threat mainly because of overexploitation and the 

absence of effective policies that could guarantee their sustainable management. Several tree species may have 

undiscovered medicinal, ornamental or timber values. Forest species can be protected by developing strategies 

for propagation and conservation, and by encouraging the establishment of plantations and agroforestry systems 

that include threatened native species. 
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Our Research Agenda 

The Program of Tropical Forestry and Agroforestry, together with collaborators in tropical countries, conducts 

research on the identification and quantification of the ecological services provided by forests and agroforestry 

systems, including biodiversity conservation, carbon fixation and storage, and water services. The design of 

diversified forest management systems also involves studies on the ecology and management of non-timber species 

used for medicinal, insecticidal, ornamental, craft and construction purposes. Other projects focus on the 

reforestation of degraded lands with native species, including mixed-species designs. These systems can encourage 

natural regeneration in their understories, contributing to the recovery of biodiversity of the surrounding landscape. 

Some of the subjects covered in this program include:   

• Reforestation with native species

• Ecosystem and landscape restoration

• Recovery and conservation of biodiversity

• Conservation and utilization of non-timber forest products

• Traditional and current Agroforestry Systems

• Organic Agroforestry

• Domestication and conservation of genetic diversity
• Biodiversity islands and islands of resilience

Examples of Current Projects 

 Santa Fe, Argentina — ISLANDS OF RESILIENCE – BIODIVERSITY AND SUSTAINABLE FOOD
PRODUCTION — Islands of resilience are patches with greater biodiversity than the surrounding anthropic
matrix. Current artificialization of ecosystems in the Argentinean humid pampas represents a serious threat to
present and future social and environmental wellbeing. We have identified surviving land areas that persisted in
the increasingly anthropic landscape of this region, constituting “islands of resilience".  In these regions, we are
examining plant and animal diversity, observing indicators of ecological success, and developing strategies to
integrate more sustainable food production for local consumption and marketing into these ecosystems.

 Misiones, Argentina — NATIVE SPECIES – ORGANIC YERBA MATE AGROFORESTRY—  We are
studying the factors that influence the integration of a native tree species, yerba mate (Ilex paraguariensis), in
organic agroforestry systems. Yerba mate is a species of long, traditional use by original indigenous people in
the Atlantic Forest region of South America. In this research, we collaborate with the National Institute for
Agricultural Technology (INTA), the School of Forest Science of the Univ. of Misiones, local farmers, and private
companies such as Guayaki.  Our projects examine the soils, productivity and environmental services
(biodiversity, carbon) of organic farms in comparison with conventional monocultures of the yerba mate crop.

 Bahia, Brazil— MATA ATLANTICA – FOREST RESTORATION— In Brazil, we are examining alternatives
for the restoration of the highly endangered Atlantic Forest, using different strategies according to the degree of
degradation of the landscape. Many attempts to establish non-pioneer tree species in pastures and agricultural
fields in the Atlantic forest have failed. This being said, restoration strategies that consider planting these
species in other habitats, for example through enrichment planting in the understory of secondary forests, may
be more successful. We are also developing strategies for the restoration of native secondary forests and
abandoned pastures with mixed plantations of native species.

degraded pastures, to ascertain the value of guayusa agroforestry systems on biodiversity conservation.




