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Introduction

There is a great diversity in the botanical composition and the vertical, horizontal, and temporal
structure of shade canopies in coffee plantations. Coffee systems have been studied in Costa Rica
(Espinoza, 1983), Mexico (Jiménez, 1979), Venezuela (Escalante et al., 1987) and other countries.
Some environmental and socio-economic conditions determine the structure and diversity of the
coffee plantations. In this study a methodology to typify coffee farms was developed, identifying the
socio-economic and biophysical factors that determine the diversity of shade canopy in the coffee
plantations of Turrialba, Costa Rica. This methodology will be used to analyse coffee plantations in
Central America,

Materials and Methods

The study was carried out in 29 farms. The following five types of shade were identified based on
the observed composition of the shade canopy (a priori classification): only shade components,
shade-timber components, shade-Musa spp., plantation fruit trees, and mixed shade. At least four
farms for each type of shade were selected for study. Socio-economic and biophysical information
was gathered by interviews and mensuration of temporary plots (50 x 20 m) in selected locations of
the coffee plantations. The information was analysed by means of three different procedures (Table
1). Multivariate techniques included discriminant analysis and canonical discriminant analysis.

Table 1. Procedures of information analysis

Procedure Method of variable selection Method of classification
No.
1 None a priori
2 None Cluster analysis
3 Principal component analysis Cluster analysis
Results

Methodology in order to determine typologies
The best procedure in order to determine the typology of the farms was the third one (Table 2).

' M.Sc in Agroforestry Systems, CATIE, Turrialba, Costa Rica. Currently Associate Researcher, Colegio de
?ostgraduados, Montecillo, Mexico. Tel: (393) 1 15 77; e-mail: tHlander@colpos colpos mx
* Associate Professor, CATIE, Turrialba, Costa Rica. Tel: (506) 556 1789, e-mail: esomarri@catic ac cr

220



Table 2. Canonical discriminant analysis [canonical variables (CAN)]

Procedure CEE CAN Canonical Eigenvalue Cumulative
(%) correlation proportion
| 0.997" 186.81 0.70
1 79 2 0.992"* 65.14 0.94
3 0.961"° 12.12 0.98
4 0 899" 4.22 1.00
1 0 998* 305.89 0.89
2 66 2 0.981"° 26.51 0.96
3 0.962"¢ 12.56 1.00
I 0.929""" 6.33 0.47
3 19 2 0.902"" 437 0.80
3 0.856" 2.73 1.00

CEE: Count error estimate
"¢ non significant

* significant (P < 0.03)

** significant (P < 0.01)
*®* significant (P < 0.0001)

The best explanatory variables are related to shade canopy diversity (richness and abundance of
shade components) and coffee management intensity (total cost per hectare, coffee yield, and cost
and quantity of fertiliser).

Typology of farms

Four coffee farm types were identified: 1) low diversity and intensively managed coffee plantations,
2) highly diversified and intensively managed coffee plantations, 3) highly diversified coffee
plantations with medium management intensity, and 4) poorly managed coffee plantations (Table 3).

Table 3. Means of selected variables per farm type

Group  Abundance Richness Cost (US§  Income (USS Yield Fertilisers
(shade {(Nurmnber of ha year'') ha’ year'h (fanegas’ (kg ha’! year)
plants ha!) shade ha' year’")
components}
1 350 1.5 1815 2073 41 1099
2 680 3.3 1446 969 25 1423
3 510 5.0 1073 1465 20 318
4 280 2.0 765 588 14 390

"1 USE =260 colones
'1 fanega = 400 It of coffee cherry = 258 kg of coffee cherry = 46 kg of green coffee

Discussion

Shade canopy diversity in the study area is more related to socioeconomic factors than to
biophysical ones. Low management intensity is associated to high diversity and viceversa, in
agreement with studies in other regions (Espinoza 1983, 1986; Lagemann and Heuveldop 1983;
Villatoro 1986; Escalante er al. 1987). Small farms diversify at the level of the coffee plantation
(diverse composition in shade canopy) whereas big ones diversify at the farm level (different
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activities in separate areas). Unlike coffee plantations in Mexico where several species of Inga are
used for shade (Jiménez, 1979; Gallina et al., 1996) only one shade species (Erythrina poeppigiana)
is used in Turrialba. Numerous timber shade species are used as shade in Ecuador (Peck and
Bishop, 1992) whereas only Cordia alliodora is used in the study region, most times as a second
storey over E. poeppigiana. (Somarriba 1990; Beer 1995).

Conclusions

Farm socio-econontic conditions affect the composition of the shade canopy in the studied coffee
plantations. Diversity decreased as coffee management intensity and farm size increased. Small
farms diversify at the level of shade canopy and big ones at the farm level (different crops in
different areas).

Principal component analysis to select the most explanatory variables followed by cluster analysis
and canonical discriminant analysis is recommended for the study of farm typologies in the study
area. Four farm types were identified, based on the diversity of the shade canopy and the level of
coffee management intensity.
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