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Abstract

The Montes de Oro Region, in the Puntarenas Province, Costa Rica, is a marginal agricultural area with coffee production as the main activity. The region faces a number of social and economic problems, worsened by the reduction in forest areas, increase in soil erosion, absence of sustainable land production alternatives and heavy dependence to imported pesticides. 
This project looked to protect the region’s biodiversity and to contribute to mitigate the negative environmental effects through the implementation of organic coffee production systems, integrating ecological, social and economic factors to offer sustainable and profitable production alternatives. Six components were looked at: associated crops, establishment of shade trees and windbreaks, fertilization, studies of bird diversity and improved coffee processing systems. We present the results of a three year study case.

Introduction

In spite of the low international coffee prices, coffee production in Costa Rica is still an important commercial activity. Its contribution to the national Gross Internal Product during the last years has been around 15%, and it represents approximately 4% of the total exports. About 91% of the coffee production is concentrated in small or medium size farms and the activity offers employment to more than 300.000 people during harvesting time (ICAFE, 2004).

The Montes de Oro region, in the Puntarenas Province, Costa Rica, is a marginal agricultural area with coffee production as the main activity, although during the last years there has been a strong migration of farmers to cities, in search of better job opportunities. The region faces a number of social and economic problems, worsened by the reduction in forest areas, increase in soil erosion, absence of sustainable land production alternatives and a heavy dependence to imported pesticides.

The objectives of the present project were: to protect the region’s biodiversity and to contribute to mitigate the negative environmental effects through maintenance or implementation of organic coffee production systems, integrating ecological, social and economic factors to offer sustainable and profitable production alternatives. 

The project worked on 6 components: 1) associated crops, 2) establishment of shade trees using fruit and native forest trees 3) establishment of windbreaks 4) fertilization 5) studies of bird diversity and 6) improved coffee processing systems.
Sustainable Production Model Components

1) Associated crops

A survey was carried out among 149 farmers belonging to ten localities to identify the crops more frequently intercropped with coffee. According to the survey, the main crops associated to coffee plantations are tomato, sweet pepper, dry and green beans and corn. Farmers said to prefer these crops as they are well known, have a safe market and are easy and fast to produce. However, it also has to do with tradition and the lack of knowledge about other promising crops and improved varieties. Due to these results, farmers were trained on new technologies used in organic vegetable production (greenhouse, seedling production, pest control, improved varieties and soil conservation practices). 
The project also participated in an interinstitutional effort to organize a vegetable gathering center for the region. The main market problems identified in the survey were: high cost of transport (43%), intermediaries (15%), lack of markets (13%), low and unstable prices (8%), bad roads (6%), poor farmers’ organization (5%) and other factors (10%). Farmers were asked to suggest how to improve the crop market. They are well aware that a change in attitude is necessary and that they should organize themselves to access safer markets, obtain better prices and reduce production costs; however, they pointed out the need of more efforts from the local authorities.

2) Establishment of shade plants. 

The use of shade trees benefit coffee plantations in various ways: they enhance fauna diversity, improvement of ecological conditions of the production unit and produce goods of immediate usage (Benzing 2001).
Shade plants were produced in the Cedral Farmers’ Association nursery. A total of 8,400 shade trees were distributed during two years among farmers of Montes de Oro for 77.6 ha of coffee with shade. The tree species planted were Leucaena, Gliricidia sepium, Albizia adinocephala, Erytrina poeppigiana, Casia and Alnus jorullensis; of this 1,934 were fruit trees (avocado, various citrus species, macadamia and soursoup). The introduction of shade and fruit trees had various purposes: diet improvement within the population, an alternative income for the farmers, and the protection of water springs. 
3) Establishment of windbreaks.

Windbreaks are formed by one or more lines of plants of the same or of different plant species which cover different height structure, planted parallel and perpendicular to predominant wind. The use of windbreaks reduces eolic erosion, protects crops, animals and water springs, and helps prevent pasture from drying out during summer. 

A total of 42.500 trees were established for 37.000 m of windbreaks, with 367 ha protected at 5 years after planted, when maximum growth of the trees was expected. Different arrangements of the following tree species were used: Cassuarina equisetifolia, Eucalyptus spp., Eugenia jambos, Coutorea latiflora and Cupressus lucitanica.
4) Fertilization

With the aim of reducing the high costs of fertilization without affecting grain quality and production, four fertilization alternatives were evaluated, together with a generalized application of Bocashi (5 ton ha-1): two annual applications of a physical mixture of N, K and B at a cost of US $60 ha-1 yr-1; 2) two annual applications of a physical mixture of N, K, Mg and B at a cost f US $66 ha-1 yr-1; 3) two annual applications of a physical mixture of N, K, at a cost of US $47 ha-1 yr-1; 4) two annual applications of a physical mixture of the formula 18-5-15-6-2 (600 kg ha-1 yr-1) at a cost of $100 ha-1 yr-1.

All of the fertilizer alternatives had higher productions than the conventional fertilizer scheme accounting for an increase of 8 – 10% for alternatives 1 and 3, and of 18% for alternative 2. In conclusion, it is possible to reduce production costs without affecting yield.

5) Bird diversity

A study was carried out to evaluate bird diversity and abundance in two areas of Montes de Oro. The first area (1300 masl) was located in the very humid premontane life zone, dominated by coffee plantations, cattle farms, secondary forest and border of harvested forests. The second area (1000-1450 masl) corresponded to the montane life zone. 

A total of 151 bird species was found in the study area. Ten species were exclusive to the limit between the premontane and montane forest, i.e. they were not present in coffee farms. From the 141 species found in the zone where coffee is grown (premontane forest), 28 species were never registered in coffee plantations, while the rest (80%) were observed in coffee and surrounding farms. The 28 species not registered in coffee plantations were insectivorous and frugivorous birds, dependent of the forest for feeding, or that occasionally come out the forest but need native fruits for their nourishment (Stiles y Skutch 1989). 

The number of birds found in coffee farms was similar to that of the surrounding zone; however, bird diversity was higher in the surrounding areas than in the coffee farms. It is recommended to plant native fruit trees within the coffee plantations to attract bird populations. The recommended tree species are: Citharexylum caudatum (Verbenaceae), Ficus pertusa (Moraceae), Trichilia havanensis (Meliaceae), Ocotea and Nectandra spp. (Lauraceae), Conostegia xalapensis (Melastomataceae), Dendropanax arbore (Araliaceae) and Sorocea trophoides (Moraceae). It was also suggested to increase the number of shade trees within the coffee plantations to increase insect population for insectivorous birds.

6) Coffee processing
A Compact Ecological Processing Unit (UCBE) was purchased to process the organic coffee. This unit reduces the water required for processing from 800 l to only 11 l (for 258 Kg of coffee), also reducing contaminations and costs of treatment of residual waters. In addition, there is a significant reduction in energy consumption, since there is no need to use the main plant to process the small amounts of coffee produced at the beginning and end of the harvesting season.

The use of the new unit also reduced the time from depulping to storage from 10 days in conventional processing to 3 days, which increases the grain yield and quality. The size of coffee yard was increased in order to use solar energy for drying the coffee beans thus reducing signifficantly the use of wood during coffee processing. All these improvements resulted in the CoopeMontes de Oro processing plant being granted with the ISO14000 certification, which implies an improvement in environmental protection and quality.

Conclusions
Farmers were receptive to the improvements suggested. Vegetable production increased in diversity, quantity and quality. However, the establishment of a vegetable gathering centre was never achieved.

New agroforestry practices were introduced: a) windbreaks, which resulted in the protection of 367 ha of crop land, b) water spring protection, which will assure water availability for farmers living downstream, c) shade trees, which improve nutrient cycle, represent a long term cash crop, benefit fauna diversity, and farmers’ nutrition.

From a total of 250 farmers from Montes de Oro, Puntarenas, 10 % went into organic coffee and are certified by ECOLOGICA; their production was sold at $200/100 kg of roasted coffee in 2006; 80% sell their coffee as fair trade with a price of $131/100 kg; the rest of the producers are conventional, and their production is paid at $80/100 kg.

With this project, the Montes de Oro farmers’ lifestyle was improved.
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