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RESUMEN

Con el propdsito de determinar la influencia del cambio de uso de la tierra en el secuestro
de carbono orgénico total (CO total) y la fraccién de carbono organico pasivo (CO pasivo)
en suelos, se realiz6 una investigacion bajo pasturas mejoradas (Brachiaria brizantha)
mas arboles (PmA), pasturas degradadas (con especies nativas y naturalizadas) (Pd) y
bosque secundario (Bs) a diferentes profundidades, en fincas ganaderas del sector San
Miguel de Barranca, Puntarenas-Costa Rica. La precipitacion media en el &rea de estudio

fue de 2043 mm, temperatura promedio 27.2 °C y suelos Typic Rhodustalfs.

Se utilizo un disefio irrestricto al azar en parcelas divididas con cinco repeticiones, donde
la parcela grande fue el sistema y la parcela pequefia la profundidad. Las variables
evaluadas fueron: densidad aparente (DA), pedregosidad, fertilidad, textura, CO total y
CO pasivo en suelo, biomasa de raices finas (BMRF), biomasa de pastos e inventario de

especies arboreas y arbustivas.

Bosque secundario y pastura mejorada mas arboles almacenaron la mayor cantidad de
carbono orgéanico en el sistema (180.41 y 173.091ha-1, respectivamente) en comparacion
a pastura degradada que almacen6 134.71 t ha'l De éste carbono, méas del 80% se
encontrd en el suelo en los tratamientos PmA y Pd y el 52% en el tratamiento bajo Bs.
Alrededor del 50% del CO total secuestrado en el perfil de suelo se encontr6 a una
profundidad mayor a 20 cm, lo cual hace que éste carbono se encuentre menos expuesto
a procesos de oxidacion y a pérdidas como gas efecto invernadero. En éste estudio se
encontré6 ademas que una mayor concentracién de carbono en el suelo esta asociado a
un menor pH, menor concentracion de Ca, menor CICE, menor cantidad de limo, menor
pendiente, mayor concentraciéon de arcilla y mayor biomasa de raices finas. Bosque

secundario presento tres veces mas BMAT que PmA y ésta 21 veces mas que Pd, esto
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indica que el potencial para almacenar carbono en ios sistemas de bosque esta en la
biomasa aérea y en los sistemas bajo pasturas esta en el suelo.
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SUMMARY

A study was conducted to determine the influence of land use changes on total organic
carbon sequestration and fractioning of passive organic carbén. The study was
undertaken in three land use types on cattle farms situated in San Miguel de Barranca
(Puntarenas, Costa Rica): improved pasture (Brachiaria brizantha) associated with trees,
degraded pasture (with native and naturalized species) and secondary forest. Average
precipitation in the area was 2043 mm and average temperature recorded was 27.2 °C
during the period on the study. Soils in the study area were characterized as Typic
Rhodustalfs.

Sampling was conducted in plots under a random sampling regime with five repetitions,
where the large plot was the system and the small plot the depth. The following soil
variables were evaluated: buik density, soil fertility, texture, total soil organic carbén and
passive organic carbon. Other variables that were studied included fine root biomass,
pasture biomass, and an inventory of tree and shrub species.

Secondary forest and the improved pasture with more trees stored more amount of
organic carbén in the system (180.41 y 173.09 t ha'l, respectively) than the degraded
pasture that stored 134.71 t ha'l More than 80% of this carbén was found in the soils of
the PmA and Pd treatments whereas the 52% was found under the Bs treatment.
Approximately, the 50% of the total OC sequestrated in the soil was found in depths
greater than 20 cm -therefore, this organic carbon is less exposed to oxidation processes
and losses in the form of greenhouse-effect-gases. In addition, this study found that
greater concentration of carbon in soil is related to: lower pH, lower Ca concentration,
lower CICE, lower amount of mud, less slope, greater clay concentration and greater thin-
root biomass. The secondary forest presented three times more BMAT than PmA; and the
later was 21 times greater than Pd. It implies that the forest systems potential to store

carbon is located in the aerial biomass while the pasture systems potential is in the soil.
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