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Abstract

"

Currently, there is alot of debate, on the' total potential of agricultural soils to .store additional

carbon, therate at-which seils pan accumulate 'carbon, the, permanence of this sink, andhow best
to momtor changes in soil organic carbon stocks. The general lack of research in this area is

currently preventing a more quantitativeassessmentof.the carbon sequestrationpotential of soils
across laud uses, ,yet soilinformationis relevant for thetransferofsoil technologies, estimation

of.amounts and distribution of carbon stocks, provision of data to support model simulations of'
soil carbon change, and provision of relevant information for the establishment of the national

, ' '

'Soil monitoring 'system. 'Tills. study -assessed soil organic carbon stocks and ,the determinants

across land cover tyes (Cropland, Forestland, Grassland and Wetland),

Soil organic carbon ,stocks were calculated using models suggested by IPee (2006) andeutlined.

in the REDD+ 'methodological. module, (2009): The determinants of soil organic carbon stocks'
were assessed, through a regression analysis using a mixed-effect generalized .Iinear regression

model.

Croplands contained, on average 17.95) .29:.74,34.84 and ~1.01Tclha for 0-15, J5-30,30-45 and'

45-60cm depths; respectively? forestlands, had 127.78, .167.12, 148.47 and li4.49Tc/ha. for 0-15",

.1.$-30, 30-4,5 antl4~ ..60cni respectively; grasslands had 5,5.30, 10.3.5~'81.8~ and 7G'..l7Tc/ha for

0-15, 15'::30~,30-45 arid 45-60cili respectively; while wetlands had 6.36, 10.78$ 14.59 and

lSA7'l'c/ha for the same respectice soil layers. SOC stocks were foUnd to vary Significantly

across land uses -,Regression analysis revealed that: SOC .stocks are significantlyinfluenced by-

type of land use, bulk. density of the soil, altitude, sirt and clay contents of the soil, With in the

same land use class such as .cropland, different crop cominations store different carbon in the.

soil. Therefore, there is need to assess soil organic carbonstocks at landscape and,~lot level so.as

to identify appropriate plant" tree and crop species With abilities to. enhance soil organic carbon
storage and Q_ev610p,carbon sequestration finance programs that focus on livelihood and income

improvement so tbatthere-is anincentive.for farmers to-invest in climate smart ag,ricultute.
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CHAPTER dNE: INTRODUCTION

1.1 Background
Recently, research perspectives about Soil Organic. Carbon (SOC) have changed. In the past,

SOC concentration WCi.S primarily measured to evaluate "soil quality" (Pe' rie' 'and Munson
~OOO;Pe rie' and Rock 2{)Q7). Presently, Carbon (C) storage IS ·studied in the: context of

.greenhouse gas balance assessmentand how soil C dynamics' exert influence 'on the global C

cycle (Ouimet et al., 20(7). The potential of'using SOC both as an indicator of soil. quality and a

broader indicator of ecosystem response to environmental changes has reinforced' the importance.
of'bavingappropriate techniques to accurately quantify and predict landcoverbased SOC.sto.cl{s.

Information about soil organic carbon. storage is very' important for national monitoring of 5011
health and fertility change oyer time, This research assessed soil organic carbon stocks for

different land uses' based 'on 'laboratory analytical results .of different.soil parameters, It. was'

mainly intended to assess the. potential of.soils to contribute to carbon sequestration in Uganda

on 'its path to a-climate-resilient and-low-carbon development for agriculturalsustainability,

When agricultural land. is' no longer used for cultivation and allowed to revert to natural. .

vegetationor replantedto perennial vegetation, soil.organic carbon can accumulate by.processes

that essentially reverse some .of the. effects responsible for soil organic -carbon, losses from when
the land Was converted 'from perennial vegetation (Po~f and Kwon, 1999). There is a large

amount of variation in rates and the length of time that carbon may accumulate-in 'soil that are

related to the. productivity of the. recovering vegetation, 'physical and biological conditions in the
!?9i1, and the past history ofsoil organic-carbon inputs and-physical disturbance.

1.1;1. Climate change mitigation and adaptation in Uganda
Uganda, is a. signatory .to the United Nations .framewo.rk Convention on Climate Change

'(lJNFCCC) ariel recognizes 'the importance offulfilling the commitments tinder the respective

article of the. Convention on Climate Change, particularly the Principle of' "common bur

Qjf~etentiated responsibilities and. respective capacities':' {MWA, 2015). As a result, Uganda

submitted its Intended Nationally Determined Contribution in compliance with Decision lICP.19

{Further advancing.the Durban Platform: and inparticular Paragraph 1 (b & c) arid as elaborated
in-Decision l/ep .20 (Lima Call for Climate: Action and. in particular paragraph ll) premised on
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