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Abstract

There is inadequate knowledge on the form of soil organic
carbon (SOC) pools and fluxes that are affected by land use
change. Hence, there is a need to understand how soil organic
carbon is affected by land use change and how these impacts
affect rural livelihood. This knowledge gap makes it difficult to
predict the effects of land use change and limits the
management of ecosystems. This study will be conducted on
and around Mt. Elgon area in Uganda to obtain information
from the community about their perception on landuse/cover
change and its impact on the their livelihood and soil organic
carbon. Knowledge on community copping strategies in
improving and maintaining soil carbon levels will also be
investigated.
Key words: Ecosystems, land use changes, Mt. Elgon, soil
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Résumé

Il y a une maigre connaissance sur la forme d’accumulation du
carbone organique du sol (SOC) et des flux qui sont affectés
par le changement d’utilisation de terre. Par conséquent, il y a
un besoin de comprendre comment le carbone organique du
sol est affecté par le changement d’utilisation de terre et
comment ces impacts affectent la vie rurale. Cet intervalle de
connaissance le rend difficile pour prévoir les effets du
changement d’utilisation de terre et limite la gestion des
écosystèmes. Cette étude sera menée dans et autour de la
Région du Mont Elgon en Ouganda pour obtenir l’information
fournie par la communauté au sujet de leur perception sur le
changement d’utilisation de terre /couverture de terre et son
impact sur leur subsistance et sur le carbone organique du sol.
La connaissance des stratégies utilisées par la communauté
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dans l’amélioration et le maintien des niveaux de carbone du
sol sera également recherchée.
Mots clés: Écosystèmes, changements d’utilisation de terre,
Mt.Elgon, carbone organique du sol, écosystèmes terrestres,
Ouganda

Background

Most of the studies on land use change on Mt. Elgon have
focused on the causes and soil properties (Nantumbwe, 2005),
soil erosion (Bamutaze, 2004), landslides (Kitutu, 2002), and
forest plant communities and natural vegetation types (Mark,
2000). Limited studies have been conducted on the effects of
land use changes on soil organic carbon (SOC) and livelihood.
Increase in population pressure leads to conversion of natural
forest to agricultural land hence decreased amount of SOC
(Suzanna, 2007). The African continent has a large and growing
role in the global carbon cycle, with potentially important climate
change implications. However, there is limited information and
understanding of the global carbon cycle in Africa (Christopher,
2007).
Change in land uses from forest to agriculture has led to the
reduction of soil organic matter levels (Nantumbwe, 2005)
thereby changing diversity on Mt. Elgon slopes. This has caused
economic losses and food insecurity, leading to broader social
costs to the local community living on the slopes of Mt. Elgon.
There is limited understanding of the impacts of land use change
on soil carbon stocks and fluxes in Uganda. There is also
inadequate information on the awareness of the communities
about the effects of change in landuse/cover on their livelihood.
This information is required to determine the impacts on the
global carbon cycle and the sustainability of agricultural systems
that are replacing native forest. This study will evaluate the
trend and spatial pattern of land use change along the altitudinal
gradient, and assess its related impacts on soil organic carbon
stocks and fluxes in the Mt. Elgon area. The copping strategies
of the communities in improving and maintaining soil carbon
levels will also be investiaged.

Literature Summary

Land use/cover changes are important elements of the global
environmental change. Land use patterns result in land cover
changes that cumulatively affect the global biosphere and
climate (William et.al., 1995). Intensification of land use in the
fragile mountain environments due to increase in human and
livestock populations has profound effects on the system leading
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to land degradation (Jennifer et al., 2000). About 77.3% of all
land use change is due to removal of forests and conversion of
grasslands for arable land use (Lal, 1995). Long-term
experimental studies have shown that SOC is highly sensitive
to changes in land use, with changes from native ecosystems
such as forest or grassland to agricultural systems almost always
resulting in a loss of SOC (Jenkinson, 1977). Land use/cover
changes are evident on the slopes of Mt. Elgon (Nantumbwe,
2005). They are induced by land degradation resulting from
increasing population pressure (Kikula, 1990).
Land use/cover change is a global phenomenon and the most
affected resources are water, soil, and vegetation cover, which
are closely linked to geomorphology, climate, fauna, and
humanity. The linkages among the different elements of the
environment are highly complex and not clearly understood
(AAG, 1996). Land-use/ land-cover change are significant to a
range of themes and issues central to the study of global
environmental change. Effective maintenance of the soil requires
an understanding of how land-use practices affect more subtle
indicators of soil quality and erosion control. Reduction in
vegetation cover by ploughing, grazing or burning tends to reduce
SOM due to reduced inputs of organic matter and enhanced
activity of soil microbes (Young, 1997).
Change in land use impacts on soil organic carbon (SOC) pools
and fluxes due to the change in microbial diversity and numbers.
Studies that consider soil carbon losses or gains due to land use
change have been limited to a single soil type (AAG, 1996).
Furthermore, most SOC studies have not comprehensively
analyzed the relevant ecological factors, which are essential to
understanding the effects of land use on SOC pools and
dynamics (AAG, 1996). This study will be conducted on Mt.
Elgon, which is endowed with a number of natural resources
such as fertile volcanic soils, fresh water, wild life and a number
of natural vegetation species in the forest. Over decades there
have been a number of pressures on the natural resources due
to increased human demand associated with development and
increased population (Nantumbwe, 2005). The consequences
of this increased demand are land use change from the natural
forest to agricultural land. Understanding the effects of land
use changes is important in the planning for sustainable
management of natural resources and decision-making.
Mapping and monitoring land use change on Mt. Elgon slopes
will help to improve land use management practices for the
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preservation of forests in Uganda as well as sustainably utilizing
the agricultural land.

Study Description

The study will be conducted in the Mt. Elgon area of Uganda
and the surrounding communities. To evaluate the temporal land
use changes on Mt. Elgon slopes a reconnaissance study will
be conducted to obtain preliminary information about the study
area. Information from topographic maps of 1:50,000 of 1960
(Sheets Mbale and Kapchorwa), Scale 1:50,000, Series Y732,
and different satellite images will be obtained. Interpretation of
these digital land sat TM satellite images will be done to get an
over view of the land uses in the area. The land use change
map will be obtained from the satellite images.
The land use change map obtained from the satellite images,
will be used to stratify the area into three land use types (forested,
agriculture and grazing) for soil sampling. To classify the soils
on Mt. Elgon, soil profiles will be dug on all the sites using a
back hoe, soil samples will be taken from each soil depth 015cm and 15-30 cm, respectively. To assess the amount of SOC,
100 soil samples will be randomly collected from plots of 2m2
by 2m2 at two soil depths for three different land use types.
The soil samples will be analyzed for total carbon by the dry
combustion method. Soil bulk density measurements will be made
by the core method for every 15cm layer to a depth of 30cm
layer. The differences in soil organic carbon between the landuse
systems will be analysed using Analysis of variance (ANOVA),
with the aid of Genstat statistical package. The GEFSOC
modeling system (2006) will be used to estimate current SOC
stocks at regional scale for 2009-2030 (Paustian et al., 2007).
The system was developed based upon available existing data
on area such as: land use and land management; climate; soils;
potential natural vegetation and geographic location.
Participatory approaches and household interviews will be used
to obtain community information about the soil conservation
measures in place, awareness about the effects of land use/
cover change to their livelihood and environment. Information
about the mitigation and adaption measures for soil conservation
will also be investigated. To account for gender differences,
women and children will form separated discussion groups from
men. The data obtained will be analysed using chi-square test
for testing association between demographic factors and opinions
towards adoption and maintenance of soil carbon levels.
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