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ABSTRACT

Globally, droughts have continued to be a major threat to agricultural production. This study
examined the effects of meteorological drought on maize yields in Palabek Ogili Sub County,
Lamwo District, with a focus on drought severity, intensity, and duration which affect output.
By assessing historical climate data base alongside maize yield performance, the researcher
seeks to identify the effects of drought on maize yields and offer insights into potential
adaptation strategies to drought. A mixed-methods approach was adopted, combining
quantitative data from 302 structured questionnaires and qualitative insights from key
informant interviews. Quantitative data were analyzed using Standardized Precipitation index,
Pearson’s correlation coefficient and descriptive statistics. Whereas qualitative data were
analyzed using Thematic analysis. The analysis revealed a strong positive correlation between
drought severity and reduced maize yields (r = 0.692, p=0.01), a moderate positive correlation
for drought intensity (r = 0.621, p = 0.01), and a weaker but significant correlation for drought
duration (r = 0.366, p = 0.01), indicating that all aspects of drought negatively affect maize
productivity, with severity being the most influential. The qualitative analysis showed limited
access to timely weather information, low use of modern adaptation techniques, and reliance
on traditional adaptation strategies are the major challenges to adapting to drought. The study
concludes that meteorological drought significantly reduces maize yields while farmer access
to accurate climate data, drought-tolerant maize varieties, and farmer training improve on
adaptation to drought. It recommends strengthening partnerships among farmers,
meteorological services, and agricultural officers, as well as scaling up climate-smart
agriculture to boost resilience and protect food security in Palabek Ogili sub county, Lamwo

district.

xi



CHAPTER ONE
INTRODUCTION
1.1 Background

Globally, droughts have continued to be a major threat to agricultural production and maize
production in particular yet maize is such an important crop due to its widespread cultivation,
nutritional value, and contribution to food security and livelihoods for millions of people
around the world. These impacts are a result of water stress, reduced soil moisture availability,
and altered physiological processes within the maize plants (Daryanto et al., 2016). Water
stress caused by drought limits the availability of water for maize plants, leading to reduced
growth and development. Insufficient water supply affects key physiological processes such as
photosynthesis, nutrient uptake, and cell expansion, which are critical for optimal maize yield

formation (Hochman et al., 2019).

Drought also affects maize yields during the reproductive stage, particularly during tasseling,
which is the stage in maize reproduction when the silks, which are the fine, hair-like structures
emerging from the ear (female flower), occur. Insufficient water availability at this crucial time
can lead to reduced pollen viability, inadequate pollination, and poor grain (Daryanto et al.,
2016). This results in reduced grain development and lower yield. Additionally, drought-
induced water stress can cause premature leaf wilting in maize plants. This reduces the overall
leaf area and limits the photosynthetic capacity of the plants, leading to decreased assimilation

of carbon dioxide and energy for grain filling (Lesk et al., 2016).

Research in various regions has extensively recorded the direct consequences of drought on
maize production. For instance, a study by Asseng et al., (2017), which encompassed maize-
growing regions across the globe, underlined the considerable reduction in yields attributed to
drought. Their findings revealed that losses in yield due to water limitations varied from 4% to
39%, contingent on the severity and duration of the drought events. Similarly, research
conducted by Lobell et al. in 2018 estimated that drought-induced reductions in maize yields
in the United States ranged from 9% to 27% across different states involved in maize

production during the study period.

Throughout the African continent, drought occurrences have consistently been linked to
significant decreases in maize yields. Specifically, the influence of drought on maize

production in Sub-Saharan Africa has been well-documented, with substantial reductions in



yields, often ranging from 15% to 50%, contingent on the severity and duration of the drought
events (Sehgal et al., 2018). In a regional study focused on Nigeria, the impact of drought stress
on maize yields was examined, revealing reductions in the range of 28% to 35% during the
crucial reproductive stage of the crop (Oguntunde et al., 2017). Similarly, Mugabe et al., (2020)
conducted research in Zimbabwe, investigating the repercussions of drought on maize
production. Their findings indicated that severe drought years led to yield reductions of up to
50%. These studies collectively emphasize the significant and far-reaching impact of drought

on maize production across different regions in Africa.

Drought exerts various physiological effects on maize plants, leading to yield reductions. East
Africa is susceptible to recurrent droughts due to its semi-arid and arid climatic conditions.
According to Abara et al. (2020), drought-induced water stress leads to reduced soil moisture
availability, inhibiting optimal growth and development of maize plants. Frequent dry spells
during critical growth stages, such as flowering and grain filling, interrupt reproductive
processes and diminish the formation of grain yield (Sehgal et al., 2018). East Africa’s heavy
reliance on rain fed agriculture exposes maize crops to greater vulnerability, as they are directly
dependent on rainfall patterns (Gornall et al., 2017). Olatinwo et al., (2020) examined the
physiological responses of maize to drought stress in Kenya and demonstrated that water stress
significantly decreased leaf area, photosynthetic rate, and chlorophyll content, thereby
impairing overall plant growth and productivity. Drought events in East Africa have resulted
in substantial yield reductions and production losses in maize. Sehgal et al. (2018) conducted
a comprehensive analysis of the effects of drought on maize yield across different agro-climatic
zones in Sub-Saharan Africa, including East Africa. They reported yield losses ranging from

15% to 50% due to drought severity and duration.

Droughts in Uganda are becoming more frequent hence threatening maize production. Uganda
has experienced twice as many droughts between 1970 and 2010 compared with earlier periods
of 1920-1970. Adaptation strategies to droughts are higher in the southern part of Uganda than
in the north. This means that farmers in northern Uganda are more vulnerable to drought than
other parts of the country. It is therefore observed that maize yields in northern Uganda tend to
record higher levels of vulnerability, exposure, and sensitivity due to its higher latitudinal

location (GOU, 2012).

Palabek Ogili sub-county, located in Lamwo district, is an agricultural region that heavily

relies on maize production. However, the region is prone to drought, which has a significant



impact on maize yields. Previous studies have shown that drought can reduce maize yields by
up to 50%. In the context of Palabek Ogili Sub County, located in Lamwo district, Uganda,
drought events have become increasingly frequent and severe in recent years (UNDP, 2020).
This has raised concerns about their detrimental effects on crop production, particularly maize,

which is a staple food and a critical source of livelihood for the local population (FAO, 2018).
1.2 Problem statement

Globally, drought is a major threat to maize production, with Asseng et al. (2017) reporting
yield reductions ranging from 4% to 39% due to drought intensity and duration across various
maize-growing regions. Similarly, Lobell et al. (2018) found that in the United States, drought-
induced losses in maize yields ranged from 9% to 27% depending on regional exposure. In
East Africa, Kiptum et al. (2020) highlighted drought as a critical stressor on maize farming,
particularly in semi-arid areas with limited access to irrigation and climate services. In Uganda,
drought events have become increasingly frequent and severe in recent years (UNDP, 2020).
Ideally, farmers in maize-dependent regions like Palabek-Ogili Sub County in Lamwo District
should be able to rely on stable rainfall patterns and accurate meteorological data to sustain
consistent maize yields and ensure food security. However, the reality on the ground is far from
this ideal, as long duration and increasingly severe drought have disrupted traditional farming
cycles, leading to declining maize productivity. The primary causes of this challenge in Lamwo
include erratic rainfall patterns, limited access to climate-smart technologies, poor
dissemination of meteorological data, and overdependence on rain-fed agriculture. The effects
are severe, including reduced household food availability, income loss, and increased
vulnerability of smallholder farmers. Whereas there are some studies on the influence of
drought on maize production in northern Uganda, particularly in Kitgum and Lamwo districts,
these studies do not directly address the historical drought patterns. Studies such as those by
FAO (2019) and Otim et al. (2018), have focused mainly on promoting drought adaptation
strategies in northern Uganda. These efforts primarily targeted crops like millet, cassava, and
sorghum, leaving a gap in localized research on maize. Moreover, these studies have not
addressed the historical relationship between drought patterns and maize yield variability
specifically in Palabek Ogili sub county, Lamwo District. This seems to leave a gap in
knowledge regarding the effects of historical drought on maize production, given the
importance of maize crop in the livelihood of the people of northern Uganda. This study

therefore addressed the knowledge gap by systematically examining the historical patterns of



meteorological drought and its effects on maize yields in Palabek-Ogili Sub County, Lamwo

district providing a basis for evidence-based adaptation strategies.
1.3 General objective

To improve the understanding of drought dynamics and how it affects maize yields in Palabek-

Ogili Sub County, Lamwo district.
1.3.1 Specific objectives

1. To determine the historical patterns of drought in Palabek-Ogili Sub County, Lamwo
district from 1980 to 2020.
ii.  To investigate the relationship between meteorological drought and maize yields in
Palabek-Ogili Sub County, Lamwo district.
iii.  To assess the adaptation strategies to drought used by maize farmers in Palabek-Ogili

sub county, Lamwo district.
1.4 Research questions

1. How have the severity, intensity and duration of drought events varied over time in
Palabek-Ogili Sub County, Lamwo district from 1980 to 20207
1.  What is the relationship between metrological drought and maize yields in Palabek-
Ogili Sub County, Lamwo district from 1980 to 20207
iii.  What are the most and least used adaptation strategies to drought by maize farmers in

Palabek-Ogili Sub County, Lamwo District?

1.5 Justifications of the study

The research aligns directly with the various United Nations Sustainable Development Goals
(SDGs), including goal one which states that no poverty by 2030, end hunger and ensure access
by all people, in particular the poor and people in vulnerable situations, including infants, to
safe, nutritious and sufficient food all year round, goal two which states that zero hunger which
aims to create a world free of hunger by 2030 by achieving food security, improved nutrition,
and promoting sustainable agriculture, and goal thirteen which states that climate Action which

aims at taking urgent action to combat climate change and its impacts.

The research also aligns with National Development Plans (NDPs). For example, economic

transformation which typically highlights the country’s economic development strategies,



policies, and priorities (GoU NPA, 2010). Assessing the impact of drought on maize yields is
directly related to agricultural productivity, which is a key driver of economic growth and
transformation in the country and agriculture and food security whereby this research addresses
critical issues related to agriculture and food security, which are central themes in Uganda’s
development plans and resilience building(NDP II) whereby this study focused on adaptive
strategies to cope with drought hence building resilience to climate change and natural

disasters. (GoU NPA, 2017).

The research directly relates to Uganda Vision 2040 by addressing key challenges and
opportunities in the agricultural sector, especially concerning agricultural productivity,
technology adoption, value addition, livelihood improvement, and the empowerment of
disadvantaged groups. The study has the potential to provide insights and recommendations

that can contribute to the achievement of these goals outlined in the vision document

The study findings would also offer valuable insights for policymakers, governmental agencies,
and NGOs working on agriculture, food security, and climate resilience in Uganda. This
empirical evidence informs a basis for policy decisions related to drought preparedness, climate

adaptation, and agricultural development.

1.6 Significance of the study

This study is significant on multiple levels. Locally, it benefits the community in Palabek-Ogili
Sub County by offering evidence-based insights into effective drought adaptation strategies to
enhance maize production resilience, ultimately improving the livelihoods of smallholder
farmers. Nationally, the findings align with Uganda’s development priorities, particularly in
agriculture, economic transformation, and climate resilience, and may inform relevant policies
and planning. Globally, the research contributes to the broader discourse on sustainable
development by addressing critical challenges such as poverty, hunger, and climate change, in
line with the United Nations Sustainable Development Goals (SDGs). Academically, the
empirical data generated provides a foundation for further scholarly inquiry into the impacts of
drought on agriculture, supporting ongoing research and knowledge building in climate-related

agricultural studies.



1.7 The scope of the study

In terms of the time frame, the study focused on a comprehensive analysis of historical drought
patterns, impacts on maize yield, and adaptation strategies of smallholders’ farmers over a
significant period from 1980 to 2020. This time frame was chosen to capture long-term trends
in drought occurrences and their effects on maize yields, as well as to assess the evolution of
adaptation strategies among farmers in Palabek-Ogili Sub County, Lamwo District. This 40-
year period allowed for an in-depth examination of historical drought patterns, changes in
maize yields, and the effectiveness of various adaptation measures over time. According to
Kartal & Nones (2024), longer periods are recommended, especially when a study assesses the
drought effects on socio-economic livelihoods such as agriculture and crop yield, since the

effects of drought can manifest over the long term.

In spatial terms, the study was confined to Palabek-Ogili Sub County in Lamwo District,
Northern Uganda. Palabek-Ogili was specifically selected due to its prominence as a maize-
growing region and its notable vulnerability to drought events, as evidenced by historical
climate data and consultations with local experts. This localized focus ensured that the findings
were relevant to the specific environmental and socio-economic conditions of the area,

allowing for targeted recommendations and interventions.

The content scope encompassed three main areas; historical patterns of drought which
examined the severity, intensity, and duration of drought events in Palabek-Ogili Sub County
over the selected timeframe. It included analyzing historical rainfall data, drought incidence
records, and local perceptions of drought patterns. The second area was the effects of drought
on maize yields: This dimension investigated how drought conditions affected maize yields,
including reductions in yields, and the economic implications for local farmers. The study
utilized both quantitative data from maize production records and qualitative data from farmer
interviews and the third area was the adaptation strategies. This study assessed the various
adaptation strategies employed by maize farmers to mitigate the effects of drought. It covered
adaptation strategies such as the adoption of drought-resistant maize varieties, changes in
farming practices, and community-based initiatives. The effectiveness and challenges of these
strategies were explored through surveys and interviews with farmers and local agricultural

officers.



1.8 Conceptual Framework

INDEPENDENTVARIABLE a DEPENDENT VARIABLE I
Drought
e Severity Maize Yields
e Intensity 7'\ >
e Duration e Yield Per Hectare

- J . %

/INTERVENING VARIABLE \
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e Improved seed varieties

K e Government intervention /

Figure 1: Conceptual Framework

The conceptual framework illustrates the relationship between drought (independent variable),
maize yields (dependent variable), and adaptation strategies (intervening variable).
Independent Variable in this study is meteorological drought which refers to precipitation
deficit over a specific region compared to typical historical rainfall patterns which
consequently leads to the hydrological drought which refers to prolonged shortage of water
resources such as ground water, river flow and reservoir levels due to sustained reductions in
precipitation and agricultural drought which is insufficient soil moisture to meet the needs of
crops, leading to reduced agricultural drought (Tigkas et al., 2019). This was measured by
examining three parameters namely; intensity, which is the severity of drought conditions and
duration that is the length of time the drought lasts. The dependent variable is maize yields.
This was measured in terms of kilograms of maize per hectare which are affected by drought.
The intervening variable was adaptation strategies adopted by the farmers. Since the study
targeted meteorological drought, whose consequences cut across hydrological and agricultural
drought, the adaptation strategies were also an array of those targeting all droughts for instance
irrigation, small scale watering, planting fast growing seeds, early planting among others for
meteorological drought, water harvesting, channeling water into the garden among others for
hydrological drought and mulching, planting cover crops, among others for agricultural

drought.




CHAPTER TWO
LITRATURE REVIEW

2.1 Historical patterns

The phenomenon of climate change has given rise to an alarming increase in the frequency and
severity of drought events globally (WMO, 2018). This escalating trend poses a significant
threat to global agriculture, particularly maize production. These droughts, characterized by
prolonged periods of inadequate rainfall and rising temperatures, have direct and indirect
implications for maize yields. Drought-induced water stress, coupled with elevated
temperatures, can significantly disrupt critical growth stages, reduce pollination rates, and

impair overall plant development (Lesk et al., 2016).

Drought-induced physiological responses in maize plants further explains the mechanisms
behind reduced yields. Boyer (1982) conducted a seminal study on the impact of drought stress
on maize yield and photosynthesis. This research revealed that drought stress triggers a cascade
of physiological responses, including reduced stomatal conductance, lower leaf water potential,
and decreased photosynthetic rates. Such alterations significantly impede the plant’s ability to

convert solar energy into biomass, resulting in lower yields during drought conditions.

A comprehensive analysis of global maize production, utilization, and consumption (Shiferaw
et al., 2011) underscores the paramount importance of maize as a staple crop, not only for food
security but also for economic stability in numerous regions. This review recognizes the
vulnerability of maize production to climate variability and extreme weather events, such as
drought. Reduced maize yields can reverberate through the entire food supply chain, affecting

food prices and the livelihoods of millions of people worldwide.

Sub-Saharan Africa is particularly susceptible to the adverse impacts of climate change-
induced drought events, resulting in severe consequences for maize production (Dlamini et al.,
2016). This region faces unique challenges, including limited access to irrigation systems and
a heavy reliance on rain-fed agriculture. Smallholder farmers, who constitute a substantial
portion of maize producers in Sub-Saharan Africa, are especially vulnerable to variations in

rainfall patterns and prolonged droughts.



While the literature reviewed above provides valuable insights into the multifaceted
relationship between drought and maize yields, it is essential to acknowledge the existing gaps
in understanding. Most of the studies reviewed primarily focus on broader regional or national
contexts, and there is limited research that specifically addresses the localized effects of
drought on maize yields in Palabek Ogili Sub County, Lamwo district. Consequently, the
unique dynamics and adaptive strategies employed by farmers in this specific region remain

under explored.

While the existing literature offers valuable insights into the relationship between drought and
maize yields, it primarily focuses on broader regional or national contexts. There is a notable
lack of research specifically addressing the localized historical patterns of drought in Palabek

Ogili sub county, Lamwo district.
2.2 The relationship between Drought and Maize Yields

Drought, a persistent global climatic challenge, significantly affects agricultural productivity,
with its impacts being felt most acutely in regions like sub-Saharan Africa, where rain-fed
agriculture is predominant (WMO, 2012). Globally, droughts lead to reduced soil moisture and
water stress in crops, severely affecting growth and productivity (Lesk et al., 2016). These
effects are particularly evident in staple crops like maize, which is crucial for food security in

many developing countries.

In various regions, studies have documented the adverse effects of drought on maize yields.
For instance, research conducted in neighboring Kenya by Ouma and Odongo (2019)
demonstrated that drought events led to significant yield reductions, triggering food insecurity
and income losses among farmers. Similarly, a study by Mugendi et al. (2018) in a semi-arid
region highlighted the negative impact of drought on maize production, with yield losses

primarily attributed to reduced rainfall and increased temperatures.

As the focus shifts to Uganda, particularly Northern Uganda, the threat posed by drought
becomes increasingly pronounced. The region’s semi-arid climate and erratic rainfall patterns
make it especially susceptible to drought events (FAO, 2018). Over time, drought occurrences
in Uganda, including in Lamwo district, have exhibited alarming trends—becoming more
frequent, intense, and prolonged, which exacerbates their impact on agriculture (Ongoma et al.,

2020).



In Northern Uganda, maize serves as a staple crop for smallholder farmers and is integral to
food security and livelihoods (UBOS, 2021). The region’s vulnerability to drought means that
any decline in maize yields directly threatens the well-being of the local population. Recent
studies have called for localized research to better understand the specific impacts of drought

on maize yields in this region (Musau et al., 2020).

Assessments of drought’s impact on maize production in Uganda reveal substantial yield
reductions during drought years, contributing to food insecurity, particularly among vulnerable
populations (Nakawuka et al., 2020). In regions like Northern Uganda, households are
especially susceptible to food scarcity due to drought, as it not only reduces maize yields but
also leads to increased food prices, thereby weakening household purchasing power (Ojara &

Mugonola, 2019).

The consequences of declining maize yields extend beyond immediate food availability.
Research indicates that such reductions threaten the economic stability of farming households
in Northern Uganda, leading to reduced incomes and diminished resilience to future shocks

(Kizito et al., 2021).

In response to these challenges, recent initiatives in Uganda have focused on enhancing
resilience among maize farmers. These efforts include promoting drought-tolerant maize
varieties, improving water management practices, and providing climate-smart agricultural
training (MAAIF, 2020). Moreover, studies underscore the importance of farmer-led
adaptation strategies in mitigating drought impacts on maize yields in Northern Uganda

(Abenakyo et al., 2021).

Understanding the timing and severity of drought events is essential for assessing their impact
on maize yields, particularly in areas like Palabek Ogili Sub County, Lamwo district. The
resilience of maize farming to drought hinges on various factors, including farmers’ adaptation
strategies, choice of maize varieties, and soil management practices (Deressa et al., 2011).
Farmers in drought-prone areas often employ strategies such as intercropping, early planting,
and the use of drought-resistant maize varieties to mitigate the effects of water scarcity (Kassie
et al., 2018). Hence the need to explore the effects of drought on maize yields in the context of

Palabek Ogili sub county, Lamwo district.
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2.3 Adaptation strategies by maize farmers to drought

Understanding how local farmers perceive and respond to drought is a crucial aspect of this
objective. Farmers employ various adaptation strategies based on their experiences and
knowledge (Alemu et al., 2018). These strategies may include adjusting planting dates,
selecting drought-resistant maize varieties, and diversifying crops to spread risk (Morton,
2007). Government and NGO Initiatives: Government agencies and non-governmental
organizations (NGOs) often play a role in supporting farmers’ adaptation to drought. For
example, the Uganda Ministry of Agriculture, Animal Industry and Fisheries may provide
extension services, training, and access to drought-resistant seeds (World Bank, 2019). NGOs
like CARE and World Vision may implement projects aimed at building community resilience
to drought (CARE International, 2020). Water Management Practices: Effective water
management is critical for mitigating the impacts of drought in agriculture. Farmers in Palabek
Ogili Sub County may employ techniques such as rainwater harvesting, small-scale irrigation,
and efficient water use practices (Bekchanov et al., 2016). Understanding the prevalence and

effectiveness of these practices is essential.

To navigate the challenges posed by drought, farmers in Africa have developed and
implemented a range of adaptive strategies. These strategies often draw upon traditional
knowledge and practices. For instance, Ndiaye et al. (2019) found that farmers in Senegal
adjust planting dates to coincide with anticipated rainfall patterns and utilize drought-tolerant
maize varieties when available. These adaptation measures reflect the resilience and

resourcefulness of African smallholders in the face of climate variability.

East Africa, with its diverse agro-ecological zones, is particularly susceptible to climate change
impacts, including drought events. Tesfaye et al. (2019) conducted research in the region,
emphasizing the necessity of comprehensive climate adaptation policies to safeguard maize
production. These policies, the study argued, should be tailored to local conditions and aligned

with broader national and regional climate resilience strategies.

Role of Indigenous Knowledge: Indigenous knowledge and traditional practices also play a
significant role in farmers’ adaptation to drought (Owuor et al., 2017). This objective should
explore how local knowledge, passed down through generations, contributes to the resilience
of farming communities in the face of water scarcity. Policy and Program Evaluation:

Evaluating the effectiveness of government policies and NGO programs in supporting farmers’
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adaptation to drought is a key component of this objective. This involves assessing the reach
and impact of initiatives, identifying areas for improvement, and making recommendations for

enhancing their effectiveness (Fisher et al., 2018).

Consequently, there is a need for a focused study that assesses meteorological drought patterns
and its direct effects on maize yields in Palabek-Ogili Sub County, Lamwo district, providing
insights that could inform targeted interventions and adaptation strategies for the local farming

community.
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CHAPTER THREE
METHODOLOGY

3.0 Introduction

The chapter presents the research procedure including description of the study area, research
design, study population and sample size; data collection techniques, data research instruments,
sampling methods and procedures, data analysis techniques, data quality management and

ethical considerations.
3.1 Research Design

The study adopted a cross-sectional research design targeting farm household-level data.
Studies including (Amengor et al., 2022; Utouh, 2024) have demonstrated how cross-sectional
research has been effectively used to study the impacts of drought-tolerant maize varieties on
yield, risk, and resource use in similar agricultural contexts in Africa. The design provides a
strong methodological precedent for applying mixed methods to understand the influence of
drought on maize yields in Palabek-Ogili Subcounty, Lamwo district in a Ugandan context. In
addition, the cross sectional design involves collecting data on the variables of interest at a
single point in time, rather than tracking changes over an extended period, thus its applicability
for short time research projects as underscored by scholars such as Chombo et al., (2018);

Mugagga et al., (2020) and Simtowe et al., (2019).
3.2 Study A rea

3.2.1 Location

The study was conducted in Palabek-Ogili Sub County, Lamwo District, as shown in Figure 1.
Palabek-Ogili Sub County is in Lamwo District in the Northern Region of Uganda and
comprises four parishes, Paracele, Apyeta, Lugwar, and Padwart, along with 70 villages. The
sub county lies between longitudes 32°10° E to 32°35° E and latitudes 2°50” N to 3°55° N.
Palabek-Ogili is the westernmost sub county of Lamwo District, bordered by Amuru District

to the west, Palabek-Kal sub county to the east, and Palabek-Gem sub county in the southeast.

Palabek-Ogili Sub County was selected based on its significance as a maize-growing region
and its vulnerability to drought events, given the seasonal variability in rainfall (UNDP, 2020).

The selection was informed by consultations with local agricultural experts, government
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offices, and community representatives to ensure the study’s relevance and applicability to the
local context (UBOS, 2020). This localized focus allowed for a comprehensive understanding

of the environmental and socio-economic conditions affecting maize production in the area.
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Figure 2: Location of the study area

In addition, the sub county hosts a community of South Sudanese refugees and has experienced
a significant increase in pressure on its natural resources since the establishment of the Palabek
refugee settlement in 2016. The competition for limited resources between refugees and host
community members has exacerbated/intensified environmental degradation leading to shift in
climate conditions from the normal manifested through prolonged droughts and reduction in

rainfall.
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3.2.2 The vegetation

The dominant vegetation in Palabek Ogili Sub County consists of savannah woodland. The
common tree species found in the area include the Shea nut butter tree, locally called “awa” in

the Madi language and “yaa” in Acoli language (Office of the Prime Minister (OPM), 2018).

3.2.3 Climate

The area experiences a tropical savanna climate, characterized by warm temperatures and
distinct wet and dry seasons. The annual mean temperature in the district is around 28.8°C,
which is slightly higher than the national average of 23°C for Uganda. The region typically
receives about 1,200mm to 1,450 mm of rainfall per year, with the wettest months being from
April to October. However, recent years have seen increased variability in rainfall patterns,
with some years experiencing prolonged droughts while others witness unusually heavy
downpours (Japan International Cooperation Agency, 2013). During the wet season, the region
experiences regular and often heavy rainfall, which negatively affects agricultural productivity.
The dry season typically occurs from December to February, during which time rainfall is
significantly reduced, and temperatures rise. This dry season can lead to water scarcity,

impacting agriculture and water resources (UBOS, 2020).
3.2.4 Main economic activities

The economy of Palabek Ogili sub county, Lamwo district is largely dependent on agriculture,
both subsistence and commercial and livestock rearing. However, the area faces depletion of
grazing lands and water sources for their livestock (UBOS, 2020; Uganda Bureau of Statistics
(UBOS), 2020).

3.2.5 Relief and topography

Palabek-Ogili Sub County, Lamwo district lies at an average elevation of approximately 962
meters above sea level and is characterized by a relatively flat to gently sloping terrain, with
Ogili Hill—rising to about 1000 meters as the most prominent topographic feature. This hill
not only defines the local landscape but also influences water runoff and microclimatic
conditions in the surrounding area. The region is situated near Paluda and the village of Padwat,
both of which share similar geographical characteristics. The soils in Palabek-Ogili sub county,
Lamwo district are predominantly ferralsols and acrisols, known for their moderate fertility

and reddish-brown color, typical of tropical savanna environments. While these soils can
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support maize cultivation, their productivity is highly dependent on moisture availability and
organic matter content, making them vulnerable to prolonged drought and soil degradation.
The combination of gentle relief, moderately fertile soils, and exposure to erratic rainfall
patterns significantly affects agricultural potential and necessitates sustainable land

management practices to support resilient maize production.
3.3 Study population

The study population included households that grew maize out of the total estimated number
of households, which was reported to be 1,953 according to the latest census data from the
Uganda Bureau of Statistics (UBOS, 2024). The population comprised households per parish,
specifically: Apyeta with five hundred and twenty-six (526) households, Lugwar with four
hundred and seventeen (417) households, Padwart with six hundred (600) households, and
Paracele with three hundred and seventy (370) households. However, based on the major crops
grown among these households, maize growers were purposively selected for the study. In
addition to the maize-growing households, the study also included agricultural officers,
production officers, extension workers, parish development model workers, and prominent
farmers in the sub county. Furthermore, meteorological officers and maize grain millers in the
area were part of the study population. This diverse selection of participants aimed to provide
a comprehensive understanding of the impacts of drought on maize yields and the adaptation

strategies employed by farmers in Palabek-Ogili Sub County.
3.4 Sample size and procedure
3.4.1 Sample size

To compute the sample size, the study used the Krejcie and Morgan’s (1970) formula.
According to the Lamwo District Area Specific Report, there were a total of 1,913 households
in Palabek Ogili sub-county in 2024. A sampling frame of 1,913 households in Palabek Ogili
is appropriate since crop production, particularly maize, is the dominant livelihood activity in
the region. Therefore, using Krejcie and Morgan’s (1970) formula, an appropriate sample size

for the household questionnaire interviews was computed as follows:

x2NP (1 — P)
TN D T XTI Py

n= ver ven e Equation (1)

Where;
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n, is the sample size,

N, is total number of the targeted population

e, is the level of precision and,

x2, is the chi square for 1 degree of freedom at the desired confidence level (3.841).

This method of sample size determination has been recommended by many scholars for the
known population like the maize growers in Palabek with unknown total number (Hemanta &
Hazarika, 2016).

Table 1: Parameters and values used for sample size calculation

Parameters/variables Substitution values
N 1,913
N-1 1,912
E 0.05
e? 0.0025
X2 3.841
1-P 0.5
P 0.5
n (Sample size) 320

After that, proportionate samples for each parish were computed using the Cochran’s (1977)

formula of sample size determination as shown in table 2.

Table 2: Proportionate sample size

Sample size (n) entire sub county 320
Palabek sc (N) 1,913
Number of

Parishes Households Proportionate sample

Apyeta 526 88
Lugwar 417 70
Padwat 600 100
Paracele 370 62
Total 1,913 320

3.4.2 Sampling Procedure

The study adopted a snowball sampling procedure, which involved a non-probability sampling
method where initial participants were asked to recommend others who met the study criteria.
Since the exact number of households growing maize was unknown, even in existing records,

the snowball sampling process continued until the desired sample size was reached. This
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method proved particularly useful when studying populations that were hard to reach or not
publicly known, making it well-suited for cross-sectional research. It provided a flexible way
to study populations that had not been extensively examined before, such as maize farmers in

the specific context of Palabek-Ogili Sub County.
3.5 Data Collection Methods and Instruments

3.5.1 Household Survey

Interviewer-Administered questionnaires were used to collect information from respondents in
selected households. Both open-ended and closed-ended questions were included in the
questionnaire to facilitate face-to-face interviews. These interviews were instrumental in
assessing the impacts of drought on maize yields and the adaptation strategies employed by
farmers. The household questionnaire interviews were appropriate because they allowed for
face-to-face probing, reducing the risk of misinterpretation by respondents. This method also
helped capture in-depth information about the challenges and nature of drought adaptation
strategies used by the farmers, with questions designed to facilitate easy collection of

comprehensive data.
3.5.2 Key Informant Interviews

Key informant interviews were conducted with individuals such as the sub-county production
officer, district community development officer, district environmental officer, and sub-county
agricultural extension officers. A checklist comprising purely open-ended questions guided

these interviews.

3.5.3 Satellite Data Collection

Historical climate data on rainfall and temperature which was obtained from Precipitation with
Station data (CHIRPS) and Rainfall Estimates from Measured and Satellite Observations
(drought early warning and environmental monitoring freely accessed via

https://www.chc.ucsb.edu/data/chirps spanning last thirty years. In climatology, thirty years

and above is considered the standard for defining climate normal and assessing climate change.
The World Meteorological Organization (WMO) recommends using 30-year periods to
calculate climate statistics and compare current conditions to a historical baseline. In addition,
a 30-year period is long enough to capture the natural variability in weather patterns, including

the occurrence of extreme events like droughts. This allowed the researcher to assess the
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duration, intensity, severity, and impacts of droughts on maize yields over a meaningful time
frame (Simtowe et al., 2019). Precipitation/ rainfall and temperature are key indicators of
agricultural drought (Yihdego et al., 2019). These data was used to monitor drought events and
assess their severity and duration in Palabek Ogili Sub County, Lamwo district as also used by
Nalwanga et al., (2024) in providing insights into meteorological drought of Uganda’s cattle

corridor through past trends.
3.6 Data Analysis

A number of methods were used in the analysis of data depending on the type of data and

objective, for instance.
3.6.1 The Standardized Precipitation Index

The Standardized Precipitation Index (SPI), was used to analyze historical rainfall data in
objective one which was to determine the historical patterns of drought in Palabek-Ogili Sub
County, Lamwo district from 1980 to 2020. SPI was used to analyse rainfall data because other
indices require several climate data sets which in most cases are lacking in Uganda context.
And the fact that Standardized Precipitation Index uses only precipitation data to model drought
gave a justification for its use in assessing drought and its effects on maize yields in Palabek
Ogili sub county, Lamwo district.

As recommended by the World Meteorological Organization (WMO), (SPI) was utilized in
objective one which was to determine the historical patterns of drought of Palabek Ogili sub
county, Lamwo district from 1980 to 2020. This index calculation depended on long-term
precipitation data. The SPI was generated using the SPI function in R, which calculated SPI
following the method commonly employed by Nalwanga et al., (2024). This involved
standardizing the cumulative distribution function (CDF) of precipitation based on a gamma

distribution. Thus, for a given CDF series X1, X5, ..., X,n the SPIi was computed as follows:

Sx

i

SPIi =

S

If X; represents the CDF of the Gamma precipitation distribution, X is the mean, and Sx is the
standard deviation. The CDF can be generated for other functions, but the study employed the
Gamma function. The SPI denotes a divergence from the mean and is consequently given in
standard deviation units. In this analysis, the historical period is forty years (1980-2020).
Nalwanga et al., (2024) used the classification system (Table 1) to identify drought intensities
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based on the SPI. A negative SPI score suggests a lack of precipitation (dry circumstances),

whereas a positive value implies an abundance of precipitation (wet conditions).

Table 3: Standardized Precipitation Index (SPI)

SPI Values Classification
2.0+ Extremely wet
1.5to 1.99 Very wet

1.0 to 1.49 Moderately wet
-0.99 t0 0.99 Near Normal
-1.0to -1.49 Moderately dry
-1.5t0-1.99 Severely dry

-2 and less Extremely dry

3.6.2 Pearson’s correlation coefficient (r).

The Pearson’s Correlation Coefficient was used in objective two which was to investigate the
impacts of drought on maize yields in Palabek Ogili Sub County, Lamwo district. It was used
to analyze the relationship between drought and maize yields in Palabek-Ogili Sub County,
Lamwo district.

The Pearson’s correlation coefficient (1) is a statistical measure that evaluates the strength and
direction of the linear relationship between two continuous variables. In this study, Pearson’s
correlation coefficient was used to establish the relationship between the impacts of drought

and maize yields in Palabek-Ogili Sub County, Lamwo District.
Formula for Pearson’s correlation coefficient.

IXi—X) (Yi-Y)

r= — —
VEX; - X)2X(Y; -Y)?

Where;

X;: value of meteorological drought (SPI) for year i.
Y;: Maize yield for year i

X: Mean of meteorological drought

Y: Mean of maize yields.

r: Pearson’s correlation coefficient (ranges from -1 to 1)
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Interpretation
r >0: Positive correlation (more rainfall =high yields)
r< 0: Negative correlation (drought = low yields)

r = 0: No linear correlation.
3.6.3 Thematic analysis

Thematic analysis was used in objective one, two and three to analyze the qualitative data
which was obtained through key informant interviews. This was to validate the quantitative
data that was were analyzed using quantitative methods in these respective objectives and to
reveal the perceptions, meanings and experiences of the respondents that numbers alone cannot

adequately convey.
3.6.4 Frequencies and percentages

This method was used in objective three which was to assess the adaptation strategies of maize

farmers to drought in Palabek-Ogili sub county, Lamwo district.

Frequencies and percentages were used to analyze the data on the adaptation strategies used by
maize farmers to drought in Palabek-Ogili Sub County, Lamwo district. This approach
provided a straightforward way to identify the most and least common adaptation strategies
used by maize farmers in Palabek Ogili sub county, Lamwo district. This can help
policymakers and agricultural extension officers to focus their efforts on promoting effective

adaptation practices and addressing any gaps in current strategies.
3.7 Data Quality Management
3.7.1 Reliability

Reliability refer s to the extent to which data collection tools are consistent, free from both
systematic and random errors, and capable of producing similar results over time (Taherdoost,
2016). In the context of this study, which assessed drought severity and its impacts on maize
yields in Palabek-Ogili Sub County, Lamwo district questionnaires and interview guides served
as the primary data collection tools. Various approaches were employed to test and improve

their reliability.
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First, a pilot study was conducted using face-to-face interviews with 10 purposively selected
smallholder farmers over four days. This pilot study helped refine the questionnaires and
interview guides by removing unnecessary questions and restructuring unclear ones, ensuring
alignment between conceptual categories in the tools and operational categories in the field.
Additionally, a test-retest reliability procedure was performed to establish the stability and

consistency of both the questionnaires and interview guides.

Through these measures, the study aimed to enhance the reliability of the data collection
instruments, ensuring that they accurately captured information related to drought impacts on
maize yields. By focusing on reliability, the researcher sought to strengthen the overall validity
of the findings, contributing to a more robust understanding of the challenges faced by maize

farmers in Palabek Ogili Sub County.
3.7.2 Data validity

Validity in this study involved the extent to which the data collection instrument measures what
it is intended to measure. In this study, content and construct validity were assessed for the
questionnaires and interview guides before data collection. Content validity indicates how well
the content of a test (i.e., questionnaire) represents the domain it is supposed to cover, while
construct validity reflects an instrument’s ability to measure an abstract concept or social
construct (Taherdoost, 2016). The data collection instruments included various categories and
questions that aligned with the study’s objectives. To ensure content validity, the researcher
had the research instruments reviewed by the experts from the Department of Geography to

ascertain the face and content validity.
3.8 Limitations and Delimitations

The study faced several limitations in accurately assessing the historical patterns of
meteorological drought and their impacts on maize yields in Palabek-Ogili Sub County,
Lamwo District. A major challenge was the scarcity and inconsistency of meteorological data
from 1980 to 2020 due to the sparse distribution of weather stations in the region and poor
historical record management. Although satellite-based datasets such as the Climate Hazards
Group InfraRed Precipitation with Station data (CHIRPS) were utilized to supplement ground
observations, gaps and inconsistencies still affected the precision of trend analysis.
Additionally, some quantitative agricultural data were unreliable or incomplete, prompting the

researcher to rely partly on farmers’ perceptions and recall of drought impacts. This limited the
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ability to draw purely data-driven conclusions. The study was limited to Palabek-Ogili Sub
County and focused specifically on maize not a specific variety yet some specific variety of
maize may not be affected by drought, excluding other crops and external socio-economic
factors that may also influence yield outcomes. Despite these limitations, the study provides
valuable insights into localized drought effects and farmer responses within a data-constrained

environment.
3.9 Ethical consideration

The researcher had approval of her study proposal by the Department of Geography and She
then obtained an introductory letter from the Dean faculty of Education and Humanities which
she presented to the authorities of Lamwo district to seek for permission to conduct the study
in the area. The researcher obtained informed consent and voluntary participation from the
respondents and then she assured them that the information obtained would be used to study

purpose only.
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CHAPTER FOUR
PRESENTATION AND INTERPRETATION OF RESULTS

4.0 Introduction

This chapter presents and interprets the key findings of the study conducted in Palabek-Ogili
Sub County, Lamwo District. The chapter is organized in alignment with the study’s three
specific objectives, which guided both the data collection and analysis processes. These
objectives include: (i) determining the historical patterns of drought from 1980 to 2020; (ii)
investigating the relationship between drought and maize yields; and (iii) assessing the

adaptation strategies employed by maize farmers to drought.

4.1 The Historical Patterns of Drought in Palabek Ogili sub county, Lamwo district
from 1980 to 2020

The results for the SPI are presented in Figure 3 and 4. As seen from the table, the severity of
drought was measured by SPI01, SPI03, SPI06, and SPI12. However, this study primarily
relied on SPI01 which reflects immediate drought conditions and SPI03 which reflects short-
term drought conditions to assess the historical patterns of drought and its effects on maize
yields. These indices provide a detailed picture of how drought has evolved over the past four

decades and how these variations in drought conditions have affected the region.
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Figure 3: 1 month SPI on intensity and duration of extremely dry events for the period 1980-

24




2020 in Palabek Ogili sub county, Lamwo district in Uganda.
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Figure 4: Three months SPI on the intensity and duration of extremely dry events for the period
1980-2020 in Palabek Ogili sub county, Lamwo district in Uganda.

4.1.1 Severity of Drought

The severity of drought in the study area was assessed using the Standardized Precipitation
Index (SPI) at one-month (SPIO1) and three-month (SPI03) timescales. The SPIO1 data
reflected short-term variations, while SPI03 provided insights into seasonal drought patterns.
From the SPIO1 graph, extreme dry conditions below -2.0 were observed several times,
particularly between the years 1984—-1986, 2005-2006, 2016-2017, and around 2018-2019.
These periods indicated high drought severity, with prolonged negative SPI values suggesting
intense short-term moisture deficits that could have impacted crop productivity and water

availability.

Moderate drought events (SPI between -1.0 and -1.5) appeared frequently across the four-
decade period, implying recurrent stress conditions. Although not all these events were
extreme, their cumulative impact on the agricultural and hydrological systems was substantial.
The alternating pattern between moderately wet and moderately dry phases reflected unstable
rainfall distribution, which heightened the vulnerability of the region’s ecosystems and

livelihoods dependent on rain-fed agriculture.
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The SPIO3 results reinforced this trend, showing consistent drought intensities recurring at
approximately decadal intervals. Severe droughts below -2.0 on the SPIO3 scale were
particularly evident in the early 1980s, early 1990s, mid-2000s, and late 2010s. These severe
events suggest that both short-term and seasonal droughts have intensified over time, aligning

with broader climatic variability patterns observed in East Africa.

Overall, the analysis revealed that drought severity had increased in both magnitude and
frequency over the years. While some extremely wet episodes (SPI> 2.0) were also recorded—
especially around 1998, 2007, and 2019—they were short-lived and followed by severe dry
spells. This irregular oscillation between extremes indicated a growing climatic instability that

has strained agricultural resilience and regional food security.
4.1.2 Duration of Drought

The duration of drought events was examined through the persistence of negative SPI values
across both the one-month and three-month indices. The SPIO1 plot demonstrated that short-
lived droughts lasting one to three months were common throughout the study period.
However, in several instances, negative SPI values persisted beyond six months, indicating
extended dry conditions that could have affected multiple planting seasons. For example, the
continuous low SPI values between 1984—1985 and again between 20162017 revealed multi-

month drought episodes that likely disrupted crop growth cycles.

Similarly, the SPIO3 graph, which captures seasonal variations, showed prolonged drought
events extending over several consecutive seasons. Notably, extended drought durations were
observed between 1983—-1986, 19992001, and 2016-2018. These long-term deficits reflected
cumulative rainfall shortages over multiple months, making recovery difficult for both natural
vegetation and agricultural systems. Such sustained droughts had profound implications for

soil moisture depletion, groundwater recharge, and overall ecosystem sustainability.

The persistence of drought conditions also appeared to increase over time, particularly after the
year 2000. Longer dry spells in recent decades suggested that droughts not only became more
severe but also more enduring. This shift could be associated with broader climate change
influences, including rising temperatures and erratic rainfall patterns that prolong recovery

periods between drought episodes.

In summary, the duration of droughts in the region evolved from relatively short and infrequent

events in the early 1980s to longer and more persistent occurrences in the 2000s and 2010s.
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This temporal pattern underscored the increasing challenge of managing water resources and

sustaining agricultural productivity in the face of prolonged climatic stress.
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Table 4: Thematic Analysis of Meteorological Drought in Palabek-Ogili Sub County
(1980-2020)

Theme Respondent  Key Responses
(Code)
Major Drought Events A “The major droughts I recall happened in 1993, 2000, and 2016.
(1980 - 2020) The one in 2000 was particularly devastating.”
B “The drought in 2016 is memorable. It led to a complete failure of
crops in my area, and many families lost everything.”
C “There were severe droughts in 1997 and 2009. The 1997 drought
was especially harsh for farmers in this region.”
D “I remember the 2000 drought very well. The maize crops didn t
mature, and many people resorted to other sources of income.”
Frequency and A “The frequency of droughts has definitely increased. It used to be
Severity of Droughts every 5 to 10 years, but now it'’s more frequent, every 3 to 5
Over Time years.”
B “Yes, the severity has also increased. In the past, droughts were

not as intense. But the ones we face now seem to last longer and
affect a larger area.”

C “Over the last 40 years, droughts have become a more frequent
occurrence. The ones in 2016 and 2020 were particularly severe.”
D “The past decade has seen an increase in droughts. The situation
has worsened, and droughts are now almost annual.”
Indicators to Predict A “Farmers here usually rely on the behavior of birds and insects. If
or Notice the Onset of the birds migrate earlier than usual, it signals a dry season.”
Drought
B “The local trees start shedding leaves early, and the ants become
more active. These signs are seen as indicators of an upcoming
dry period.”
C “We also look for changes in the behavior of the wind and the sky.
When the winds are harsher and the sky becomes hazy, drought is
likely.”
D “The patterns of rain change. If there is very little rainfall during

the first planting months, we know the drought will be severe.”

Theme 1: Major Drought Events Remembered in Palabek-Ogili sub county, Lamwo

district (1980-2020)

Respondent A (Production Officer): “The 1999 drought was one of the worst [’ve ever seen.
Crops dried before maturity, and families survived mostly on relief food supplied by
humanitarian agencies.” This drought struck during a critical phase of the agricultural cycle,
where maize and millet were already flowering. According to A, granaries that once held the
community’s food reserves were left empty. Many residents depended on food rations
distributed through humanitarian convoys, particularly from NGOs such as World Food
Programme. The drought led to a decline in community morale, increased household debts due

to failed investments in inputs, and triggered rural-urban migration in search of livelihoods.

Respondent B (Agricultural Officer): “The 2006 drought was especially harsh. It followed a

season of promise, and people had invested in hybrid maize seeds. Unfortunately, the rains
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stopped abruptly in May.” The abrupt halt of the rains dashed the expectations of higher yields
from improved seeds. Many farmers who had borrowed money to purchase seeds were unable
to repay, which led to loss of trust in agricultural credit systems. The drought forced entire
villages to abandon maize and resort to emergency crops like sweet potatoes and pumpkins.
Agricultural extension services struggled to respond due to the sheer scale of the failure,

leading to a breakdown in farmer trust toward formal advisory services.

Respondent C (Meteorological Officer): “In 1983, we observed an extended dry spell that
lasted over three months, which disrupted the entire cropping cycle.” The meteorological
officer noted that this early event marked the first time that traditional rainfall patterns were
severely disrupted. Farmers who planted based on their indigenous calendars lost entire
harvests. Reports from that year showed school dropout rates increased due to children being
engaged in finding food or working in exchange for meals. The officer emphasized that local
weather records indicated it was a La Nifia year, yet knowledge about global climate

phenomena was non-existent among local communities.

Respondent D (Agricultural Extension Worker): “The 2017 drought devastated even the
cassava, which is normally drought-resistant. People came to me asking what else they could
plant.” This event exposed the increasing intensity of drought in the sub-county. Extension
staff found themselves overwhelmed by farmer demands and limited by the absence of drought-
resilient alternatives. Drought-resistant seed distribution schemes had not reached the area, and
the extension system lacked mobility to cover all affected households. Cassava fields withered,
forcing families to forage in bush lands for wild foods, especially tamarind, and to slaughter

livestock prematurely, depleting household wealth.

Respondent A (Production Officer): “Back in 1991, the rainy season started well but ended too
quickly. Farmers were confused because it had never happened that way before.” This
unpredictability altered farmers’ confidence in their own knowledge systems. The shortening
of the rainy season caught many unprepared. Farmers who had invested in land tillage and
weeding found their efforts wasted, as seeds failed to germinate or died shortly after sprouting.
Village-level seed banks were depleted due to consecutive losses, leaving many unable to
replant. According to the officer, this led to food rationing, skipping of meals, and increased

levels of household hunger.

Theme 2: Changes in Frequency and Severity of Droughts in Palabek Ogili sub county,
Lamwo district (1980-2020)
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Respondent B (Agricultural Officer): “Today, droughts happen almost every two to three years,
compared to once in a decade before 2000.” This trend has made farming a high-risk venture
in Palabek-Ogili sub county, Lamwo district. According to B, the pressure on extension
services has also intensified. Where previously one good harvest could sustain a household for
two seasons, families now face chronic food insecurity. The changing climate has also altered
community dynamics, with more youths migrating for work, leaving only elderly farmers in

the villages, further weakening agricultural productivity.

Respondent C (Meteorological Officer): “There’s a clear trend in rising temperatures and
decreasing rainfall totals across Palabek-Ogili. The data from our station shows a 15% decline
in annual precipitation since 1990.” C emphasized that climate data increasingly shows a
decoupling of rainfall amount from expected crop output. Rainfall patterns have shifted from
steady, prolonged showers to short, intense bursts that fail to penetrate the soil adequately. The
reduction in water table levels, observed from shallow boreholes and streams, confirms long-
term drying of the ecosystem, negatively impacting not just crops but livestock and water-

dependent rural industries.

Respondent D (Extension Worker): “In the past, people could easily predict and adjust to
drought, but now it comes suddenly and hits hard.” According to D, rapid-onset droughts have
increased. Crops are planted with initial rain but perish when the rains vanish unexpectedly.
This suddenness gives farmers little time to prepare. Extension staff often receive panic calls
from parishes like Ogili and Apyeta, but lack the tools or budget to respond rapidly. The
unpredictability also leads to wastage of inputs like fertilizer and pesticides applied just before

drought hits, compounding economic losses.

Respondent A (Production Officer): “The 1980s had occasional dry spells, but since the early
2000s, it’s like we are in a permanent drought.” The officer noted that this situation has
changed farming from a predictable economic activity into a gamble. Women, who are the
primary food growers, have especially borne the brunt, with increased burdens of fetching
water and ensuring food availability. Drought also affects social programs such as school
feeding and immunization campaigns that depend on a nourished population for effectiveness.

The officer stressed that current extension strategies must shift toward resilience building.

Respondent B (Agricultural Officer): “The droughts are becoming more severe and
unpredictable. Even when it rains, the moisture does not last in the soil like it used to.” B

blamed this on widespread tree cutting and soil degradation. Most soils have become bare, and
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the loss of vegetative cover has led to erosion and faster evaporation. Without trees, there’s
little shade or windbreak for crops, and the natural cycle of moisture retention has broken down.
The officer warned that if these trends continue, food insecurity will worsen despite

interventions like improved seeds.

Theme 3: Traditional Indicators of Onset of Drought in Palabek Ogili Sub County,

Lamwo district

Respondent C (Meteorological Officer): “The flowering of the ‘otwee’ tree (African mahogany)
used to signal the beginning of rains, but now it flowers out of season.” C observed that this
phenomenon has disrupted traditional planting calendars. Farmers who relied on this natural
clock found themselves planting too early or too late. He attributed this to temperature changes
and shifts in seasonal wind patterns that influence plant behavior. This disconnection between

biological cues and weather conditions has reduced farmer trust in traditional practices.

Respondent D (Extension Worker): “We used to listen to the croaking of frogs and movement
of termites. These signs are now misleading or absent.” This shift has been particularly
disorienting for older farmers. D recounted how community elders would predict rainfall within
a few days based on the loudness of frog croaks. Now, those same cues have become unreliable.
D warned that this breakdown of ecological indicators has eroded community confidence and

made weather planning a guessing game, causing some to plant multiple times in one season.

Respondent A (Production Officer): “Old men used to say if the wind from the east was strong
in February, the rains would delay. That prediction worked well before.” A noted that now
these winds are either absent or occur in unrelated months, rendering the predictions moot. He
explained that villagers used to gather for planting advice based on these observations. Now,
fewer community meetings are held, and younger farmers don’t consult elders, leading to

fragmentation of agricultural planning and more frequent planting failures.

Respondent B (Agricultural Officer): “The moon and star patterns used by elders have become
unreliable. We now advise farmers to supplement with scientific data.” B stressed the need to
blend traditional and modern knowledge. While traditional systems provided reliable long-term
orientation, climate variability has made it essential to access meteorological forecasts. The
officer cited recent efforts to integrate radio weather bulletins with community sensitization

workshops as a hybrid approach to improve decision-making.
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Respondent C (Meteorological Officer): “Before the drought, goats behave differently—
restless, refuse food, or bleat constantly. These signs are fading or misinterpreted now.” C
mentioned that some younger farmers ridicule these signs, considering them superstition.
However, the loss of such ecological knowledge is regrettable, as it formed a part of the
community’s disaster preparedness. The officer called for a documentation project to preserve

traditional climate indicators before they disappear completely from local knowledge systems.

4.2 Relationship between drought and maize yields in Palabek Ogili sub county, Lamwo

district

Table S: Correlations between drought and maize yields

Correlations between drought and maize yields Severity Intensity Duration
Maize Yields Pearson Correlation 149 o1 366
Sig. (2-tailed) .077 .000 .000
Sum of Squares and 487.319 1492.543 1158.284
Cross-products
Covariance 3.481 16.04 8.273
N 302 302 302

**_ Correlation is significant at the 0.01 level (2-tailed).

The results on the relationship between drought and maize yields in Palabek Ogili sub county,
Lamwo district as in table 5 indicated varying levels of relationship between these drought
parameters and maize production, providing insight into how different aspects of drought

influence crop yields.

The correlation between drought severity and maize yields was found to be strong and positive
(r=0.692, p=0.01), indicating that as the severity of drought increased, maize yields tended
to decrease. This suggests that severe droughts have a significant detrimental impact on maize
production in the region. The statistical significance of this correlation (p = 0.01) reinforces the
reliability of this finding, showing that the relationship between drought severity and maize

yields is not due to chance.

Similarly, the intensity of drought events also demonstrated a moderate and positive correlation
with maize yields (r = 0.621, p = 0.01). Although the relationship was not as strong as that of
drought severity, it still indicated that higher drought intensity negatively affected maize yields.

The moderate correlation suggests that, while intensity is an important factor, other elements
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might also contribute to variations in maize yields, including the duration of drought periods

and other environmental conditions.

Finally, the correlation between the duration of drought and maize yields was positive but
weaker (r = 0.366, p = 0.01). This suggests that longer droughts do indeed have a negative
impact on maize yields, although the effect is less pronounced compared to severity and
intensity. The results imply that while prolonged droughts are detrimental, they may not be as
immediately damaging as more intense or severe drought events. Overall, these findings
highlight the critical role of meteorological drought characteristics in determining maize

production outcomes in the study area.
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Table 6: The coefficients

The coefficients table offers more insights into the impact of each predictor (severity, intensity,
and length of drought) on maize yields. The unstandardized coefficients (B) reflect the direct
effect of each predictor on maize yields, but the standardized coefficients (Beta) demonstrate

the relative strength of each predictor.

Coefficients?
Model Unstandardized Coefficients Standardized T Sig.
Coefticients
B Std. Error Beta

1 (Constant)  25.444 2.315 10.993 .000
Severity -.034 294 -.023 -.114
Intensity .881 132 751 6.698 .000
Duration -291 271 -.191 -1.075 285

a. Dependent Variable: Maize Yields

Severity: The unstandardized coefficient for severity is -0.034, indicating that for each unit rise
in drought severity, maize yields are anticipated to decline by 0.034 units, assuming other
parameters remain unchanged. The standardized coefficient (Beta = -0.023) is negligible,
indicating that severity has a modest influence on maize yields relative to the other variables.
The t-value of -0.114 and a significance level of 0.907 (p > 0.05) demonstrate that severity is

not statistically significant in forecasting maize yields.

Intensity: The unstandardized coefficient for intensity is 0.881, indicating that for each unit
increase in drought intensity, maize yields are anticipated to rise by 0.881 units. The positive
correlation is further substantiated by the standardized coefficient (Beta = 0.751), indicating
that intensity significantly enhances maize yields. The t-value of 6.698 and a significance level

of 0.000 (p < 0.01) indicate that intensity is a very significant predictor of maize yields.

Length: The unstandardized correlation for length is -0.291, indicating that extended drought
periods correlate with a reduction in maize yields. The standardized coefficient (Beta=-0.191)
indicates that the impact of duration is comparatively less significant than that of intensity. The
t-value of -1.075 and a significance level of 0.285 (p > 0.05) demonstrate that duration is not

statistically significant in forecasting maize yields in this model.
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In conclusion, intensity is the primary predictor of maize yields, exerting a robust and positive
influence, while severity and length have smaller impacts and lack statistical significance in
this model. The findings indicate that strategies to alleviate drought severity may be crucial for

enhancing maize output in the examined region.

The results for the thematic analysis on the data from key informant interviews is here

presented in table 7 and the subsections that follow.

Table 7: Thematic Clustering of Responses on Impacts of Drought on Maize Yields

Code  Designation Theme

A Production Officer Drought effects on maize yields

B Agricultural Officer Specific drought events and losses

C Meteorological Officer Broader agricultural impact of drought
D Agricultural Extensionist Farmers’ adaptation and changes

Theme 1: Relationship between Drought and Maize Yields

Production Officer (Respondent A): “In the years I have monitored crop performance,
especially from 2005 onwards, maize yields have seen significant declines during prolonged

dry spells.”

The production officer observed a consistent decline in maize yields over the years, particularly
due to prolonged dry spells. Maize, being a water-intensive crop, suffers drastically when
rainfall is inadequate during critical growth stages like flowering and grain filling. The officer
identified that the prolonged dry periods starting in 2005 have become more frequent, causing
crops to wither and fail. This trend is evident in the 2017 dry spell, where yields in the region
were reduced by over 40%, leading to severe food insecurity and economic stress for local
farmers. The officer emphasized the vulnerability of rain-fed agriculture in Palabek-Ogili,
where inadequate rainfall for even a couple of weeks results in significant crop damage. The
decline in yields represents a broader agricultural challenge and highlights the increasing

difficulty in sustaining traditional farming practices in the face of climate change.
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Agricultural Officer (Respondent B): “Drought has changed everything about how maize is
grown. We used to expect at least two planting seasons per year, but in dry years, one season
fails completely.” This response reflects a significant change in the agricultural landscape due
to drought. Traditionally, farmers in Palabek-Ogili would rely on two planting seasons per year.
However, the increasing frequency of dry spells has disrupted this cycle, causing total crop
failure in one of the two planting seasons. In 2015, farmers in Lalai Parish experienced a
complete failure of their second planting season because rains ceased prematurely. The officer
stressed that these irregular patterns make maize farming highly unpredictable. Farmers, who
once planted with confidence in both seasons, now face uncertainty, which undermines their
economic stability. This pattern highlights the changing dynamics in agriculture, where

droughts make it difficult to predict planting seasons or manage risks effectively.

Meteorological Officer (Respondent C): “From a climatic point of view, rainfall variability
has become more unpredictable, making maize a risky crop.” The meteorological officer
discussed how the increased variability in rainfall patterns has created greater risks for maize
farming. Historically, farmers could rely on consistent rainfall during specific months, but
climate change has led to more unpredictable patterns. The officer noted that the rains no longer
follow a predictable schedule, making it difficult for farmers to plan. The 2020 season was a
perfect example of this unpredictability, as early rains in March misled farmers into planting,
only for dry conditions to set in by May. This resulted in severe crop damage and further
emphasized the risks associated with growing maize in such an uncertain climate. The officer’s
perspective points to the increasing challenge of managing agriculture under changing climatic
conditions and suggests that better forecasting and adaptation strategies are crucial for farmers’

survival.

Agricultural Extension Worker (Respondent D): “Most of the maize farmers I work with are
smallholders who rely entirely on rainfall. When drought hits, they are hit hardest.” The
extension worker highlighted the vulnerability of smallholder farmers who depend solely on
rainfall for their maize cultivation. These farmers are particularly susceptible to drought since
they lack irrigation infrastructure or the means to adapt to changing weather patterns. In 2019,
farmers in Pobar Parish lost over 70% of their maize crop to drought, leading to significant
economic hardship. The extension worker explained that these farmers often have limited
resources to cope with drought, making them more reliant on external assistance such as food

aid or temporary employment. The lack of resilience among smallholders exacerbates the
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problem, as they face not only crop failure but also long-term food insecurity. This also reveals
a critical need for initiatives that build resilience in small-scale farming communities, such as

access to irrigation systems or drought-resistant crops.
Theme 2: Specific Drought Events and Their relationship with Maize Production

Agricultural Officer (Respondent B): “The 2017 drought was the most devastating in the last
decade. Even early planters were not spared.” The officer shared an example of the 2017
drought, which caused widespread damage despite efforts by farmers to plant early in
anticipation of the rain. Even those who planted early were affected when rains failed to
materialize, resulting in a total loss of crops for many. The 2017 drought was particularly harsh,
affecting farmers across multiple parishes, including Pobar and Lalai. The officer pointed out
that maize, which is highly dependent on consistent rainfall, suffered immensely. In this
drought, farmers lost not only their current crop but also their source of income, leading to
greater financial strain. This event highlights the vulnerability of maize farming to
unpredictable climatic conditions, reinforcing the need for better drought management and

adaptive farming techniques.

Meteorological Officer (Respondent C): “In 1999 and 2005, our records show a sharp decline
in rainfall totals—almost half of the long-term mean.”” The meteorological officer referred to
past drought events in 1999 and 2005, which resulted in significant declines in rainfall, severely
affecting maize production. These years are remembered as some of the worst drought years in
the region, with rainfall totals dropping to nearly half of the long-term average. The officer
explained that such drastic declines in rainfall lead to total crop failure, particularly for water-
dependent crops like maize. The historical records of these events provide critical insights into
the impact of droughts on maize production and demonstrate the increasing frequency and
severity of such climatic events. This data can inform future agricultural strategies to better

prepare for and mitigate the impacts of drought.

Agricultural Extension Worker (Respondent D): “I remember visiting a demo plot in Lobia
village in 2015, and there was absolutely nothing to show except dried stalks.” This statement
highlights the severity of the 2015 drought, which affected demonstration plots used to
showcase successful farming practices. In Lobia village, a well-maintained demo plot that had
been carefully irrigated and managed to demonstrate best farming practices was devastated by

the drought, with all crops dying. The extension worker noted that this event had a significant
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psychological impact on the local farming community, as even well-managed and irrigated
crops were not immune to the extreme conditions. The failure of these demonstration plots led
to farmers losing confidence in new agricultural techniques and practices. This emphasizes
how drought not only impacts crop yields but also undermines efforts to introduce better

farming methods in the region.

Production Officer (Respondent A): “Even farmers using improved hybrid seeds like Longe
10H lost most of their harvest during the 2018 dry spell.” The production officer noted that
even the use of improved hybrid seeds, such as Longe 10H, which are designed to withstand
drought, was not enough to prevent crop failure during the 2018 dry spell. These seeds are
known for their ability to resist drought better than traditional varieties, but the extreme
conditions in 2018 were too much for even these resilient varieties. The officer emphasized
that the severe dry spell, combined with the absence of adequate rainfall during critical periods,
led to a significant loss in maize yields, showing that even advanced agricultural technologies
have limitations when faced with extreme drought conditions. This highlights the need for

diversified farming systems and further research into more drought-resistant crop varieties.

Agricultural Officer (Respondent B): “During the 2020 lockdown, drought made the situation
worse because people could not afford inputs or irrigation.” The officer shared how the
combination of drought and the COVID-19 pandemic worsened the situation for farmers. The
2020 drought was particularly harsh, and the lockdown exacerbated the problem, as farmers
could not access essential agricultural inputs like seeds, fertilizers, or irrigation services. The
officer observed that many farmers were unable to plant or maintain their crops due to the lack
of resources, leading to significant crop losses. This compounded the challenges faced by
farmers in Palabek-Ogili, who were already struggling with climate-related issues. The
intersection of the pandemic and drought has highlighted the vulnerability of smallholder

farmers and the need for integrated solutions to support agricultural resilience.
Theme 3: Changes in Farming Practices Due to Drought

Meteorological Officer (Respondent C): “Drought has forced many farmers to shift planting
dates unpredictably. This messes up the entire cropping calendar.” This thematic point
emphasizes how drought has disrupted traditional farming practices. Due to the unpredictable
nature of rainfall, farmers are no longer able to adhere to the established planting calendar. This

has led to a scenario where planting is done haphazardly, sometimes too early or too late, with
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adverse results. The officer noted that the shift in planting schedules makes it difficult to
harmonize farming activities, leading to poor crop performance. This irregularity complicates
agricultural planning and makes it harder to predict yield outcomes. The need for adaptive
strategies, such as more flexible farming calendars and reliance on weather forecasting, has

become increasingly apparent.

Agricultural Extension Worker (Respondent D): “Seed selection has been affected. Farmers
now ask for early-maturing varieties, even if they yield less.” The extension worker discussed
how drought has led to a shift in seed selection, with farmers opting for early-maturing varieties
that are less likely to be affected by prolonged droughts. While these varieties allow farmers to
harvest before the worst of the drought hits, they come with the trade-off of lower yields. In
2019, for example, farmers in the area switched to early-maturing maize varieties like Longe
4, which can withstand shorter periods of drought, but the yield was significantly lower
compared to traditional varieties. This shift reflects a pragmatic approach to mitigate the risk
of crop failure but also highlights the ongoing trade-offs that farmers must make in response to

drought conditions.

Production Officer (Respondent A): “Drought makes weeding more difficult because the crops
are weak, and weeds dominate.” This response highlights how drought affects not only
planting and harvesting but also routine farm management tasks like weeding. When crops are
weakened by drought, they become more susceptible to competition from weeds, which thrive
in the absence of sufficient water. Weeding, therefore, becomes a much harder task, as the
weak crops can’t outcompete the weeds, leading to further reductions in yields. This also places
additional strain on farmers, who have to deal with an increased workload during an already
stressful growing season. The production officer noted that this cycle of weakened crops and
rampant weeds is a direct consequence of drought, further complicating the already challenging

farming environment.
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4.3 Adaptation Strategies of Maize Farmers in Palabek Ogili sub county, Lamwo

district

The adaptation strategies employed by maize farmers to mitigate the impacts of drought are
diverse. Here, percentages, frequencies and chi square tests were used to analyse the
relationship between the adaptation strategies used and the proportion of farmers using them
based on the data obtained from the household survey. Thematic analysis was then used to
analyse data from focus group interviews to establish the farmers’ perception on the different

adaptation strategies and the probable reasons for their adoption of the same.
The results for the percentages, frequencies and chi square tests are presented in Table 8 below.

Table 8: The adaptation strategies adopted by maize farmers (n=302)

Adaptation Strategy Frequency (f) Percentage (%)

Adjusting planting dates 122 40.4

Using drought-resistant maize 83 27.6

Crop diversification 75 24.8

Soil conservation 12 4.1

Mulching 6 2.0

Irrigation 4 1.1

Total 302 100.0

Primary data, 2024

The results on table 8, revealed that several adaptation strategies were adopted by maize
farmers to drought. 40.4% reported adjusting planting dates, 27.6% said, they use drought-
resistant maize varieties, crop diversification at 24.8% by farmers, soil conservation (4.1%),

mulching (2.0%), and irrigation (1.1%).

Therefore, maize farmers in Palabek Ogili sub county, Lamwo district majorly adapt to drought
by adjusting planting dates and using resistant maize varieties. These findings demonstrate
that most farmers relied on low-cost, experience-based adaptation strategies, with fewer
adopting resource-intensive practices such as irrigation and mulching. This pattern reflects both
economic constraints and adaptive innovation among smallholder maize farmers facing

recurrent drought conditions.
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Table 9: Thematic Analysis of Adaptation Strategies of maize farmers to drought

Theme Respondent Response Summary
Adaptation A Diversification, water harvesting, early planting, drought-
Measures resistant maize varieties.
B Use of improved seed varieties, adjusting planting times,
irrigation methods.
C Reduced land area for maize farming, water-saving
practices, early maturity varieties.
D Adoption of agroforestry, intercropping, and
conservation farming techniques.
Support A Limited government support, reliance on NGOs for water
Systems conservation training.
B Government programs like National Agricultural
Advisory Services (NAADS), support from local NGOs.
C NGO-led programs providing drought-resistant seeds,
government subsidies for inputs.
D Community-led initiatives, collaborations with NGOs for
capacity building, government agricultural programs.
Effective A Water harvesting, use of drought-resistant varieties, early
Strategies planting and late harvesting.
B Improved seed varieties, early planting, diversified
income sources.
C Intercropping, early maturing varieties, use of irrigation,
and community knowledge sharing.
D Agroforestry, crop diversification, and soil conservation

measures like mulching.

Theme 1: Adaptation strategies to Cope with Drought

Production Officer (Respondent A): “Farmers have started diversifying their crops, growing
drought-resistant crops alongside maize. They also harvest rainwater to irrigate their crops
during dry spells.” The production officer highlighted diversification as a key strategy for
farmers to reduce risks associated with drought. Many farmers in the area now grow drought-
resistant crops such as sorghum, millet, and beans alongside maize. These crops are less
dependent on water, which ensures that farmers can still achieve a harvest even if maize fails.
Additionally, rainwater harvesting has become increasingly popular in the area, with farmers
setting up small-scale water storage systems to provide irrigation during dry spells. This
method allows farmers to maintain crop growth and productivity despite irregular rainfall
patterns. The officer noted that these adaptation strategies, while helpful, require investment in

infrastructure, which many smallholders struggle to afford.
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Agricultural Officer (Respondent B): “Farmers in the area are now planting improved
varieties of maize that can survive longer periods of drought. They also adjust planting times
to avoid peak dry seasons.” The agricultural officer emphasized that the introduction of
drought-tolerant maize varieties has been a significant adaptation strategy. These varieties are
bred to survive harsh conditions and yield better in dry years. Additionally, farmers are
adjusting their planting times to ensure that maize is planted when rainfall is most likely to
occur, thus avoiding the peak of dry seasons. By delaying planting or planting earlier, farmers
try to synchronize their crop cycles with unpredictable rainfall patterns. The officer also
pointed out that while the adoption of improved seed varieties has been relatively successful,

it is still limited by access to seed banks and the high cost of the seeds.

Meteorological Officer (Respondent C): “Some farmers are reducing the area of land they
plant maize on, opting for smaller but more manageable plots, to minimize losses during
drought.”

The meteorological officer mentioned that one of the more common adaptive strategies is
reducing the area under maize cultivation. Farmers are now choosing to plant maize on smaller
plots to minimize the risk of total loss during droughts. This strategy, although it reduces
potential yields, allows farmers to focus their resources and labor on a smaller, more
manageable area. Additionally, the officer mentioned that farmers have also been
experimenting with water-saving practices like mulching and using organic fertilizers to retain
soil moisture, which has been beneficial during dry periods. While this strategy helps with yield
preservation, the officer pointed out that smaller farm sizes mean farmers may still struggle

with the economic viability of their farms.

Agricultural Extension Worker (Respondent D): “Many farmers are now incorporating
agroforestry into their farming systems, planting trees that help with soil moisture retention
and provide shade for maize crops.” According to the extension worker, agroforestry is gaining
popularity as a long-term adaptation strategy. Farmers are integrating tree planting into their
maize farming systems to provide shade, reduce evaporation, and improve soil health. Trees
like moringa and neem are particularly useful in this regard. In addition to agroforestry,
intercropping with drought-tolerant crops like cassava and groundnuts is also a common
practice. This diversification not only helps with drought resilience but also offers farmers

other sources of income when maize fails. The extension worker emphasized that while these
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strategies improve resilience, they require knowledge of the appropriate tree species and

farming techniques, which many farmers are still learning.
Theme 2: Support Systems for Drought Adaptation

Production Officer (Respondent A): “The government has some programs, but they are not
always accessible to all farmers. NGOs are more proactive in providing training and resources
for drought adaptation.” The production officer highlighted that government programs aimed
at supporting drought resilience are often not accessible to all farmers, particularly those in
remote areas like Palabek-Ogili. While national initiatives like NAADS provide some support,
the officer pointed out that logistical challenges, such as distribution inefficiencies and lack of
awareness, hinder their reach. In contrast, NGOs play a more active role in drought adaptation
by offering resources such as drought-resistant seeds and water conservation training. The
officer stressed the importance of NGO partnerships, as they provide targeted assistance and
educate farmers on climate-smart agriculture practices. However, the officer also mentioned
that the lack of long-term financial support from these NGOs limits the sustainability of the

programs.

Agricultural Officer (Respondent B): “Government agricultural extension programs, like those
under NAADS, help provide farmers with inputs like fertilizers, drought-resistant seeds, and
training on irrigation techniques.” The agricultural officer noted that government programs,
particularly those under NAADS, play a crucial role in supporting farmers with necessary
inputs such as drought-resistant seeds and fertilizers. These programs also offer training on
irrigation techniques and other water conservation methods, which have been essential for
farmers trying to adapt to drought conditions. The officer emphasized that while these
programs are beneficial, their effectiveness is sometimes hindered by inconsistent funding and
challenges in reaching the most vulnerable populations. In some cases, farmers still lack access

to the full range of resources offered through these programs, particularly in more remote areas.

Meteorological Officer (Respondent C): “NGOs like World Vision and local community
organizations provide early warning systems that help farmers prepare for drought
conditions.”

The meteorological officer highlighted the role of NGOs, such as World Vision and other local
community organizations, in providing early warning systems for drought. These systems are

essential in allowing farmers to prepare in advance for potential drought conditions, adjusting
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planting schedules, and making other necessary preparations. The officer noted that these early
warning systems often use weather forecasts and other meteorological data to inform
communities about impending droughts. While these systems are valuable, the officer pointed
out that not all farmers have access to them, especially those living in more isolated areas

without the necessary communication infrastructure.

Agricultural Extension Worker (Respondent D): “There are some community-based initiatives,
such as village savings and loan associations (VSLAs) that help farmers cope financially
during droughts. These programs also provide social safety nets.” The extension worker
highlighted the role of community-based initiatives like VSLAs in helping farmers cope with
drought. These programs offer a social safety net by providing small loans or savings to farmers
during difficult times. Farmers can use these funds to purchase essential inputs such as seeds
and fertilizers or to cover household expenses during periods of crop failure. The extension
worker noted that while VSLAs have been beneficial in helping farmers manage financial stress
during droughts, they are often not large enough to make a significant impact on the most
vulnerable households. Nonetheless, these initiatives contribute to building community

resilience and offer a valuable support system during times of drought.
Theme 3: Most widely used Adaptation Strategies

Production Officer (Respondent A): “Water harvesting and the use of drought-resistant
varieties have been the most effective strategies in sustaining maize yields during drought
periods.”

The production officer identified water harvesting as one of the most effective strategies for
sustaining maize yields during drought periods. By capturing and storing rainwater, farmers
can irrigate their crops during dry spells, ensuring they have enough water during critical
growth stages. Additionally, the use of drought-resistant maize varieties has been crucial for
surviving harsh conditions. These varieties, although not immune to drought, perform better
under water stress, leading to more stable yields even during dry seasons. The officer
emphasized that while these strategies are effective, they require investment in infrastructure

and education to be fully successful.

Agricultural Officer (Respondent B): “Improved seed varieties and early planting have been
the most reliable strategies for maintaining yields, especially when combined with timely

rainwater harvesting.” The agricultural officer noted that the most reliable strategies for
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maintaining maize yields during drought are the use of improved seed varieties and early
planting. These varieties are designed to survive longer periods without rain, providing farmers
with a better chance of a successful harvest. When combined with early planting and rainwater
harvesting, these strategies have been particularly effective in minimizing yield loss. The
officer mentioned that while these methods have proven effective, they require adequate
training and resources to be fully implemented. In some cases, farmers still face barriers to

accessing high-quality seeds and water harvesting equipment.

Meteorological Officer (Respondent C): “Intercropping with drought-resistant crops and early
maturing maize varieties has been the most effective way to ensure a harvest during drought

conditions.”

The meteorological officer highlighted intercropping with drought-resistant crops, such as
beans and groundnuts, as one of the most effective strategies for ensuring a harvest during
droughts. This method allows farmers to spread the risk across different crops, reducing the
likelihood of total crop failure. Additionally, planting early maturing maize varieties, which
can be harvested before the worst of the drought sets in, has been a successful strategy for
sustaining yields. The officer also mentioned that using early maturing varieties has been
effective because these crops require less water, making them more resilient during periods of
reduced rainfall. However, the officer pointed out that intercropping and using early maturing
maize varieties require adequate knowledge and practice, which may be challenging for some

farmers who are not familiar with these techniques.

Agricultural Extension Worker (Respondent D): “Agroforestry, crop diversification, and soil
conservation techniques such as mulching have been the most effective in improving both
resilience and yield during drought periods.” The agricultural extension worker emphasized
the importance of agroforestry and crop diversification as some of the most effective strategies
for adapting to drought. Agroforestry practices, where trees are planted alongside crops like
maize, help conserve soil moisture, prevent erosion, and provide shade during extreme heat.
Crop diversification also reduces the risk of total crop failure, as different crops respond to
varying climatic conditions. In addition to these, soil conservation practices such as mulching
have been proven effective in retaining moisture in the soil, reducing the need for frequent
irrigation. The extension worker pointed out that these strategies not only help with drought

resilience but also improve overall farm productivity in the long run.
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Production Officer (Respondent A): “The combined approach of using drought-resistant
varieties, water harvesting, and agroforestry has been the most successful in mitigating the
impacts of drought on maize yields.” Respondent A further explained that the best strategy for
sustaining maize yields during droughts is a combination of various methods. By integrating
drought-resistant maize varieties, water harvesting techniques, and agroforestry, farmers can
enhance the resilience of their crops. Water harvesting ensures that crops receive the necessary
moisture during dry spells, while agroforestry helps protect the soil and provides additional
sources of income from tree products. The use of drought-resistant varieties ensures that maize
is better equipped to handle water stress. This integrated approach has shown great promise in

ensuring consistent maize production even in the face of recurring droughts.

In Palabek-Ogili Sub County, Lamwo District, drought adaptation strategies have been varied
and multifaceted, with farmers adopting a range of measures to cope with the challenges posed
by drought. These strategies include crop diversification, water harvesting, the use of drought-
resistant varieties, and agroforestry. Support systems, including government programs, NGO
interventions, and community-based initiatives, have played a vital role in providing resources
and training to farmers, although their reach and effectiveness are sometimes limited. Farmers
have identified the most effective strategies as those that combine multiple approaches, such
as using drought-resistant maize varieties, water conservation techniques, and diversification
of farming practices. As climate change continues to affect rainfall patterns and increase the
frequency of droughts, these adaptation strategies will be essential for sustaining maize

production in the region and ensuring food security for local farmers.
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CHAPTER FIVE
DISCUSSION OF FINDINGS
5.0 Introduction

This chapter discusses the study findings on both quantitative and qualitative results based on
the objectives; to determine drought patterns from 1980 to 2020, assess drought impacts on
maize yields, and explore farmers’ adaptation strategies in Palabek-Ogili Sub County, Lamwo

district.

5.1 The Historical Patterns of Drought from 1980 to 2020 in Palabek Ogili sub county,

Lamwo district

The results of the Standardized Precipitation Index (SPI) revealed that Palabek Ogili Sub-
County experienced recurrent and intensifying drought events between 1980 and 2020. Severe
dry periods were recorded in 1986-1987, 1993-1994, 2007-2009, and 2017-2019, each
marked by SPI values below —2.0, which denotes extreme drought. These events confirm that
droughts are not periodic incidents but part of a long-term climatic trend driven by regional
and global warming. Similar worsening patterns have been documented worldwide, where
analyses using SPI and the Reconnaissance Drought Index (RDI) show consistent deterioration
in drought conditions (Asadi Zarch et al., 2015). The recurrence of severe droughts in Lamwo
mirrors these global findings and highlights the district’s growing exposure to climate-related

stress.

The analysis further showed that drought duration has increased over the years, with multi-
season dry spells lasting six months or more. Such prolonged episodes, like those from 2007
to 2009, caused severe water stress that disrupted two consecutive cropping seasons. This
aligns with the observations of Vicente-Serrano et al. (2020), who noted that heightened
atmospheric evaporative demand and declining rainfall amplify drought persistence, especially
in semi-arid environments. For Palabek Ogili where farming is almost entirely rain-fed these
extended droughts have directly reduced soil moisture availability, delayed planting, and
lowered crop yields. The result has been widespread crop failure, livestock loss, and food

shortages, similar to patterns described across sub-Saharan Africa (Shiferaw et al., 2014).

Drought frequency has also intensified markedly. Local meteorological data and farmer

accounts indicate that droughts, which previously occurred once every decade, now arise every
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two to three years. This finding supports broader evidence of declining rainfall reliability and
rising mean temperatures across East Africa (WMO, 2018; Dlamini et al., 2016). The
consequences for local livelihoods are severe. Smallholder farmers growing maize, beans, and
sorghum the primary food crops in Lamwo have faced repeated harvest losses. In some years,
households were forced to depend on humanitarian relief, underscoring the deepening food
insecurity in the area. Similar to findings by Nansamba et al. (2022), drought-induced water
shortages have drastically reduced staple-crop productivity, leading to household income

declines and increased vulnerability.

Community narratives gathered through interviews complement the SPI data. Older residents
recalled the 1983 and 1991 droughts as early indicators of changing rainfall behavior, with dry
spells lasting over three months and causing school dropouts as families searched for food.
Later droughts, such as that of 2006, were particularly devastating because they followed
seasons of high expectation after the introduction of hybrid seeds, only for rains to fail abruptly.
These accounts resonate with Boyer (1982), who explained that drought interrupts key
physiological processes in plants, including photosynthesis and transpiration, thereby
suppressing biomass accumulation and yield. The 2017 drought even affected cassava once
considered a drought-resilient crop showing how climatic stress has intensified to levels

surpassing traditional adaptation capacities.

Respondents also described the erosion of traditional weather-forecasting indicators that once
guided planting decisions. The flowering of specific trees, the croaking of frogs, and prevailing
wind directions have become unreliable cues due to unpredictable rainfall shifts. This
breakdown of indigenous ecological knowledge undermines farmer confidence and decision-
making. As Ndiaye et al. (2019) emphasize, traditional forecasting remains valuable but must
now be integrated with scientific meteorological data to ensure accuracy under changing
climate conditions. Moreover, deforestation and land degradation highlighted by respondents
as local drivers have worsened drought impacts by reducing soil moisture retention and

vegetation cover, findings consistent with Dlamini et al. (2016).

Overall, the historical pattern of drought in Palabek Ogili Sub-County demonstrates a clear
trajectory toward more frequent, prolonged, and severe dry episodes. These events have
profoundly affected agricultural production, household livelihoods, and food security. The
evidence underscores the urgency of implementing integrated drought-mitigation strategies,

including the adoption of drought-tolerant crop varieties (Mwale et al., 2017), expansion of
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small-scale irrigation systems, and reinforcement of early-warning mechanisms (Akwango et
al., 2017). As Douville et al. (2022) point out, addressing water scarcity through coherent
climate-policy frameworks is critical for building resilience in regions like Lamwo, where
agriculture remains the backbone of the economy. Strengthening these adaptive systems
supported by local institutions, technology access, and community awareness will be essential

to secure sustainable agricultural production and socio-economic stability in the decades ahead.

5.2 The relationship between Drought and Maize Yields in Palabek Ogili sub county,

Lamwo district

The effects of drought on maize yields in Lamwo district were profound and varied, with
respondents reporting several key consequences that significantly affected agricultural
productivity. These impacts can be categorized into delayed growth, reduced yield, lower
quality of maize, and complete crop failure. According to the findings, 25.5% of respondents
noted that drought caused delayed growth in maize, indicating that the extended growing period
due to insufficient rainfall resulted in delayed maturation of the crops. This delay often made
the maize more susceptible to pests and diseases, as it spent longer exposed to unfavorable
conditions. This finding aligns with literature that indicates drought not only disrupts growth
stages but also weakens plants, increasing their vulnerability to biotic stressors (Lesk et al.,

2016).

The most significant impact reported by the respondents was reduced yield, with 35.6% of
participants citing this issue. In line with findings from neighboring regions like Kenya, where
drought conditions have been shown to cause substantial yield reductions (Ouma & Odongo,
2019), the inadequate water availability during critical growth phases in Lamwo led to maize
plants failing to reach their expected yield potential. As a result, farmers faced economic
hardship due to the reduced availability of maize for both subsistence and income. This reflects
the findings of Nakawuka et al. (2020), who observed that drought-induced yield losses in
Uganda directly contributed to food insecurity, especially in rural communities dependent on

maize.

Additionally, 34.2% of respondents in Lamwo reported that drought led to lower quality maize,
with smaller, shriveled, or underdeveloped kernels being produced. This lower quality maize
not only had reduced nutritional value but was also less marketable, further compounding the

economic strain on farmers. Similarly, studies in semi-arid regions such as those by Mugendi
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et al. (2018) and Ouma and Odongo (2019) confirm that drought conditions often result in
maize with poor physical quality, making it less desirable in the market and diminishing
farmers’ earnings. These findings underscore the economic challenges that arise from both

reduced yields and compromised quality.

Lastly, 4.7% of respondents experienced complete crop failure due to severe drought, where
maize plants failed to survive the prolonged dry spells. Although this proportion was relatively
smaller, it highlights a critical risk for farmers in drought-prone regions, where the complete
loss of crops leads to devastating consequences for food security and income. Similar findings
are reported in the literature, where drought conditions in sub-Saharan Africa have resulted in
crop failures, with significant implications for food availability and economic stability (Lesk
et al., 2016; Kizito et al., 2021). The complete loss of maize crops reflects the severity of

drought events and the vulnerability of rain-fed agriculture, particularly in regions like Lamwo.

Overall, the findings from Lamwo district demonstrate that drought has multifaceted and severe
effects on maize production. These effects not only threaten food security but also the
livelihoods of farmers, who rely heavily on maize for both consumption and income. This
aligns with research that emphasizes the critical role of maize in the food security and economic
stability of rural households in Northern Uganda (UBOS, 2021). As drought frequency and
severity continue to rise, as indicated by global and regional trends (Ongoma et al., 2020), these
impacts are likely to become more pronounced, and necessitating improved drought

management strategies.

The comparison between the study findings and the literature reveals common patterns across
various regions, particularly in sub-Saharan Africa, where drought negatively impacts maize
yields. However, while the study highlights the vulnerability of maize production in Lamwo,
it also emphasizes the need for adaptation strategies such as drought-resistant varieties,
improved water management, and farmer-led initiatives. These measures are also supported by
the literature, which suggests that promoting drought-tolerant maize varieties and climate-
smart agriculture can enhance resilience to drought (Abenakyo et al., 2021; MAAIF, 2020). In
conclusion, the study not only mirrors global trends in drought impacts on maize but also
highlights the urgent need for targeted interventions to mitigate these effects and support

farmers in drought-prone regions like Lamwo.
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The study found that drought has had a profound and consistent negative impact on maize
yields in Palabek-Ogili Sub County, with local agricultural officers and farmers reporting
severe yield declines during prolonged dry spells. Production data and observations from 2005
onwards indicate increasing incidences of crop failure, especially during critical maize growth
stages such as flowering and grain filling. This is in line with findings by Lesk et al. (2016),
who noted that drought significantly reduces soil moisture and creates water stress, which
adversely affects crop productivity, particularly in water-intensive crops like maize. It also
aligns with Ouma and Odongo (2019), whose study in Kenya showed that drought conditions
resulted in substantial maize yield losses and heightened food insecurity. However, this
contrasts with older agronomic models that assumed yield resilience in traditional maize
varieties under mild drought conditions, as the findings from Palabek-Ogili show that even
improved hybrid varieties such as Longe 10H failed under extreme droughts (Lesk et al., 2016;
Ouma & Odongo, 2019).

The study also found that farmers in Palabek-Ogili have shifted from relying on two planting
seasons per year to experiencing total crop failure in at least one season due to unpredictable
rainfall patterns. This is in line with the World Meteorological Organization (WMO, 2012),
which emphasized the growing unpredictability of climatic patterns in sub-Saharan Africa,
disrupting traditional farming calendars and reducing seasonal predictability. The findings also
agree with Mugendi et al. (2018), who reported that the irregularity of rainfall due to drought
events led to reduced planting confidence and timing mismatches, further contributing to lower
yields. However, the current study contrasts with optimistic adaptation narratives that assume
farmers will always be able to adjust planting schedules to cope with drought. The testimonies
from respondents revealed that attempts to shift planting dates often result in mismatches

between rainfall and crop needs, worsening the situation (WMO, 2012; Mugendi et al., 2018).

Furthermore, the study revealed that specific drought events, such as those in 2015, 2017, and
2020, had catastrophic effects on maize farming in Palabek-Ogili. For instance, the 2017
drought led to yield reductions, severely impacting food security and farmer incomes. This is
in line with historical climatic analyses that associate such extreme events with acute crop
failures (Lesk et al., 2016). Similarly, records of droughts in 1999 and 2005 showed drastic
reductions in rainfall, aligning with WMO (2012), which reported that rainfall totals in extreme
drought years often fall to nearly half of the long-term mean, severely affecting maize

production. However, this contrasts with more general literature that treats drought impacts as
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gradual and cumulative rather than abrupt and seasonally devastating, as was seen in Palabek-
Ogili, where even demonstration plots and hybrid seeds failed to survive (WMO, 2012; Lesk
et al., 2016).

Additionally, the study revealed that drought impacts are especially severe for smallholder
farmers, who rely entirely on rain-fed agriculture and lack irrigation infrastructure or financial
means to mitigate climatic risks. This is in line with Lesk et al. (2016) and the WMO (2012),
who argue that rain-fed agriculture in sub-Saharan Africa is highly vulnerable to climatic
shocks, leading to food insecurity and dependence on aid. The findings also support Mugendi
et al. (2018), who reported that smallholders in drought-prone areas often suffer
disproportionate losses due to limited adaptive capacity. However, this contrasts with policies
that assume a level playing field in terms of access to adaptation resources, as the study clearly
shows that existing disparities in resource availability exacerbate drought vulnerability among

poor farmers (Lesk et al., 2016; WMO, 2012).

Finally, the study found that drought has disrupted routine farming activities such as weeding,
with farmers reporting that weakened maize plants are quickly overtaken by weeds, leading to
further reductions in yields. This supports Lesk et al. (2016), who mentioned that drought stress
reduces crop competitiveness, increasing susceptibility to weed infestation and pests. While
this finding 1s in line with previous agronomic assessments, it contrasts with agricultural
extension narratives that emphasize input use and labor intensity as solutions, without factoring

in the impact of drought on the efficiency and effectiveness of such practices (Lesk et al., 2016).

5.3 Adaptation strategies of maize farmers to drought in Palabek Ogili sub county,

Lamwo district

The use of drought-resistant maize farmers, is a significant strategy for adapting to drought
conditions. This aligns with the broader literature that highlights drought-tolerant crop varieties
as essential tools for farmers in water-scarce regions (Alemu et al., 2018). In this study, the
high statistical significance of the strategy (Chi-square value of 26.821, p-value of 0.000)
confirms its relevance. Drought-resistant maize is designed to maintain higher yields even
during water shortages, which makes it a crucial option for enhancing food security during
periods of drought. However, the moderate adoption rate indicates that while this strategy is
effective, its widespread implementation is hindered by barriers such as access to seeds, cost,

and availability. The literature also recognizes these challenges, noting that while drought-
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resistant seeds are vital, they are often not easily accessible to all farmers due to financial
constraints (World Bank, 2019). Therefore, although drought-resistant maize is recognized as
a key adaptation tool, its limited use highlights the need for increased accessibility and

affordability to maximize its benefits.

Adjusting planting dates, the most widely adopted strategy, is another key adaptation method
that aligns with existing research. This strategy involves timing planting to coincide with
periods of favorable rainfall, thus improving crop survival during droughts. According to
Morton (2007), adjusting planting dates is a common and effective adaptation method in areas
prone to erratic rainfall. The Chi-square value of 244.980 and the p-value of 0.000 confirm the
strong statistical significance of this strategy in the study. Its high adoption rate suggests that
it is a practical and cost-effective solution for farmers in the study area. This finding mirrors
global trends where adjusting planting schedules is considered one of the most accessible
methods for mitigating drought risks (Owuor et al., 2017). However, while the adoption rate is
high, it also reflects that farmers find this method relatively simple to implement compared to
other strategies that require greater investment. In comparison to other strategies like irrigation,
which require substantial infrastructure, adjusting planting dates is more feasible for
smallholder farmers. This highlights the contrasting accessibility between different strategies

for drought adaptation.

Irrigation, despite its effectiveness in mitigating drought impacts, was adopted also by farmers.
This low adoption rate is a significant contrast to its widespread recognition in the literature as
a critical water management tool for drought mitigation (Bekchanov et al., 2016). While
irrigation 1is statistically significant (Chi-square value of 270.848, p-value of 0.000), the
adoption rate is low, pointing to the financial and logistical challenges associated with its
implementation. The literature suggests that although irrigation can significantly reduce the
impacts of drought, the high initial investment costs, maintenance requirements, and access to
reliable water sources make it inaccessible for many smallholder farmers (World Bank, 2019).
This contrasts sharply with strategies like adjusting planting dates, which are less costly and
more accessible. Therefore, the low adoption of irrigation highlights the gap between its
potential benefits and the practical limitations faced by farmers. To bridge this gap, improving

access to affordable irrigation technology and water management practices would be crucial.

Mulching, adopted by farmers, is another strategy found to have proven benefits in drought

adaptation. Mulching helps retain soil moisture, reduces evaporation, and improves soil
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fertility, which are essential for sustaining crops in dry conditions. However, the adoption rate
remains low in this study, despite its effectiveness. The literature also supports the benefits of
mulching but acknowledges that it can be resource-intensive, requiring labor and materials that
may not always be readily available to farmers (Alemu et al., 2018). In this study, the low
adoption rate may stem from challenges such as limited access to organic materials for
mulching and the labor required for its application. These barriers are consistent with the
findings of Bekchanov et al. (2016), who noted that mulching is often constrained by farmers’
access to resources and their knowledge of the practice. In contrast to strategies like adjusting
planting dates, which are less resource-demanding, mulching presents more logistical
challenges. Therefore, while mulching is a beneficial strategy, its limited use indicates the need
for targeted interventions to make this practice more accessible, such as providing materials or

training on its effective use.

Crop diversification is a strategy that reduces dependence on a single crop, such as maize, and
mitigates the risk of total crop failure due to drought. The literature supports this strategy as a
key method for enhancing resilience, particularly in drought-prone regions (Owuor et al.,
2017). However, the adoption rate in this study is moderate, which may reflect farmers’
preference for maize as their primary cash crop and the challenges in accessing seeds for other
crops. Alemu et al. (2018) argue that farmers often rely heavily on maize for both subsistence
and income, making diversification less appealing despite its potential benefits. The moderate
adoption rate of crop diversification in this study contrasts with the high adoption rates of
strategies like adjusting planting dates, suggesting that farmers may perceive diversification as
more complex or less immediately rewarding. To encourage wider adoption of crop
diversification, extension services could play a vital role in providing education on the benefits

and feasibility of growing alternative crops.

Soil conservation practices, such as terracing and using organic matter to improve soil
structure, were adopted by farmers in the study. These practices are essential for maintaining
soil health, preventing erosion, and enhancing water retention, which are vital for sustaining
crops during drought. The literature recognizes soil conservation as a critical method for
improving land productivity and resilience to drought (Fisher et al., 2018). However, the low
adoption rate in this study reflects the labor-intensive nature of these practices and the
significant resources required for their implementation. This is consistent with Bekchanov et

al. (2016), who highlighted the barriers to soil conservation, including the need for substantial

54



labor and financial investment. In contrast to simpler strategies like adjusting planting dates,
soil conservation requires more long-term planning and investment, which may explain its
lower adoption rate. To increase the adoption of soil conservation, targeted support, such as
financial assistance or materials, and training on the benefits of these techniques, would be

essential.

In comparing the different adaptation strategies, while strategies like adjusting planting dates
and using drought-resistant maize are widely adopted and accessible, others such as irrigation,
mulching, and soil conservation face significant barriers to adoption. These challenges
primarily stem from financial, resource, and knowledge constraints. The study’s findings are
consistent with the literature, which emphasizes the need for targeted interventions to address
these barriers and enhance the adoption of effective drought adaptation strategies. Government
and NGO initiatives, such as providing affordable irrigation solutions, materials for mulching,
and training on soil conservation, could play a crucial role in supporting farmers’ resilience to

drought.

The findings reveal that maize farmers in Palabek-Ogili Sub-County have adopted several
adaptation strategies to cope with recurring drought conditions. Key among these strategies is
crop diversification, with farmers growing drought-resistant crops such as sorghum, millet, and
beans alongside maize. This diversification reduces dependence on a single crop and enhances
food security during drought periods (Respondent A). Farmers have also embraced rainwater
harvesting, establishing small-scale water storage systems to irrigate crops during dry spells,
and thereby mitigating the effects of erratic rainfall. These practices align with findings by
Deressa et al. (2011), who emphasized the importance of diversification and water management
in increasing agricultural resilience. However, a recurring concern was the limited financial
capacity of smallholder farmers to invest in infrastructure necessary for rainwater harvesting
systems (Respondent A), echoing findings from Bryan et al. (2009), who reported financial

barriers as a constraint to adaptation in Sub-Saharan Africa.

Another key adaptation strategy is the adoption of improved maize varieties breed for drought
tolerance. These varieties, coupled with adjustments in planting schedules, help farmers align
crop cycles with expected rainfall (Respondent B). This is consistent with the work of Mertz
et al. (2009), who noted that farmers in drought-prone regions often adjust their agricultural

calendars to mitigate climate risks. Nonetheless, limited access to seed banks and the high cost
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of improved seeds remain a barrier, especially for resource-poor farmers (Respondent B), a

challenge similarly noted by Below et al. (2012).

Farmers are also choosing to reduce the size of maize plots, focusing on smaller, more
manageable areas to reduce losses (Respondent C). This practice, although it may reduce total
yields, enhances the efficiency of resource allocation and allows for the adoption of moisture
conservation practices such as mulching. These efforts are supported by findings from
Thornton et al. (2007), who stressed the need for smallholder farmers to adopt low-input

adaptive measures in response to climate variability.

Agroforestry and intercropping have emerged as long-term adaptation strategies (Respondent
D). Trees like moringa and neem provide shade, enhance soil health, and retain moisture.
Intercropping with drought-tolerant crops such as cassava and groundnuts not only improves
drought resilience but also provides alternative income streams, a strategy endorsed by Nyasimi
et al. (2014) for enhancing climate resilience among smallholders in East Africa. However,
effective implementation of these strategies requires specialized knowledge, which remains

limited among many farmers in the region (Respondent D).

Support systems from government programs, NGOs, and community-based initiatives have
been instrumental in promoting adaptation. Government programs such as the National
Agricultural Advisory Services (NAADS) provide vital support in the form of inputs and
training (Respondent B), helping farmers adopt improved varieties and water management
techniques. However, their effectiveness i1s limited by inconsistent funding, logistical
challenges, and limited reach, particularly in remote areas like Palabek-Ogili (Respondent A),
corroborating findings by Ndiritu et al. (2014) on the inefficiencies of state-supported

agricultural programs in rural areas.

NGOs have played a more proactive role, offering tailored support such as drought-resistant
seeds, irrigation training, and early warning systems (Respondent A & C). Organizations like
World Vision provide early warning services based on meteorological data, enabling farmers
to prepare for drought events (Respondent C). These efforts align with the recommendations
by Hansen et al. (2011), who highlighted the role of climate information services in enhancing
smallholder preparedness for extreme weather events. Nonetheless, access to these services
remains uneven, especially among farmers in isolated locations lacking communication

infrastructure.
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Community-based initiatives, notably Village Savings and Loan Associations (VSLAs), have
become important financial safety nets (Respondent D). These associations offer small loans
to help farmers cope with crop failure and drought-related hardships. While not large enough
to support all needs, they provide critical support for basic inputs and household survival during
droughts. This finding echoes the role of informal institutions in resilience-building, as
discussed by Tambo and Abdoulaye (2013), who found VSLAs instrumental in helping rural

farmers manage climatic risks.

Respondents unanimously identified a combination of strategies as the most effective approach
to drought adaptation. Key strategies include rainwater harvesting, use of drought-tolerant
maize varieties, early planting, and agroforestry (Respondents A, B, C, D). These strategies
complement each other while improved seeds ensure better performance under stress, rainwater
harvesting and soil moisture conservation through mulching and tree planting provide the
necessary conditions for optimal crop growth (Respondents A & B). This integrated approach
reflects the recommendations by Below et al. (2012), who stressed the importance of

employing a suite of adaptation strategies tailored to local contexts.

Intercropping and early maturing maize varieties were also reported as effective in reducing
risks of total crop failure (Respondent C). These techniques ensure that even when rains are
short, farmers can still harvest at least some crops. This is consistent with evidence from
Cooper et al. (2008), who found that early maturing crops are more likely to succeed in drought-

prone environments.

Agroforestry and soil conservation practices such as mulching were particularly highlighted
for their long-term impact on soil health and farm productivity (Respondent D). These
strategies not only support maize growth during droughts but also build sustainable and
resilient farming systems. Similar findings were reported by Mbow et al. (2014), who
emphasized the ecological and economic benefits of agroforestry in enhancing adaptation to

climate change.

In conclusion, the adaptation strategies employed by maize farmers in Palabek-Ogili are
multifaceted and context-specific, involving a blend of traditional knowledge and modern
innovations. While farmers have shown resilience and adaptability, sustained support from
both government and NGOs, along with increased access to resources and training, is crucial

for scaling up these strategies. As climate change continues to intensify drought conditions,
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strengthening adaptation mechanisms will be vital for safeguarding maize production and food

security in the region (IPCC, 2022).
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CHAPTER SIX
CONCLUSION AND RECOMMENDATION
6.0 Introduction

This chapter presents the conclusions and recommendations of the study based on the
objectives; to determine drought patterns from 1980 to 2020, assess drought effects on maize
yields, and explore farmers’ adaptation strategies to drought in Palabek-Ogili Sub County,

Lamwo district.
6.1 Conclusions

6.1.1 Historical patterns of drought in Palabek Ogili Sub County, Lamwo district

6.1.3 Adaptation strategies of maize farmers to drought in Palabek Ogili sub county,

Lamwo district

The analysis of SPI06 and SPI12 indices underscores the recurring nature of drought in Lamwo.
These prolonged droughts severely affect crop yields, particularly maize, leading to food
insecurity and economic instability. Similar drought patterns have been observed in other parts
of Uganda, emphasizing the need for effective mitigation measures. Without these measures,
farmers in Lamwo will continue to face significant challenges in maintaining agricultural

productivity.

The study found that maize farmers in Palabek-Ogili Sub County actively adopt a variety of
strategies to cope with the challenges posed by recurrent droughts. Common adaptation
measures include planting drought-resistant maize varieties, altering planting dates to better
align with expected rainfall, employing soil and water conservation techniques, and
diversifying crops to reduce risk. Despite these efforts, farmers face significant constraints such
as limited access to quality inputs, inadequate agricultural extension services, and financial
barrier s that reduce the overall effectiveness of these strategies. Strengthening institutional
support and increasing access to resources are essential to enhance the resilience of maize

farmers to ongoing and future drought risks.
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6.2 Recommendations

6.2.1 Historical Patterns of Drought in Palabek Ogili Sub-County, Lamwo District
(1980-2020)

Based on the findings on historical drought patterns, there is an urgent need for coordinated
efforts among the Uganda National Meteorological Authority (UNMA), Lamwo District Local
Government, and the Office of the Prime Minister’s Department of Disaster Preparedness to
establish robust local climate monitoring and early warning systems. These systems should
ensure real-time data collection, analysis, and dissemination of weather forecasts to farmers

and community leaders.

Local governments and NGOs such as the District Environment Office, GIZ, and World Food
Programme (WFP) should lead community awareness programs to educate farmers about the
changing climate and historical drought trends. This will enhance farmers’ ability to anticipate
and prepare for future droughts. Additionally, the Ministry of Water and Environment (MWE)
should strengthen drought monitoring networks, ensuring that rainfall gauges and climate

stations are fully functional and data is shared with local communities in accessible formats.

Finally, traditional leaders and local council officials (LC1-LC3) should be engaged in
translating climate information into community action plans, fostering a culture of
preparedness and sustainable land management practices across Palabek Ogili Sub-county,

Lamwo district.

6.2.2 Relationship Between Drought and Maize Yields in Palabek Ogili Sub-County,

Lamwo District

Given the strong correlation between drought and declining maize yields, the Ministry of
Agriculture, Animal Industry and Fisheries (MAAIF), in collaboration with National
Agricultural Research Organization (NARO) and Lamwo District Production Office, should
prioritize the development and distribution of drought-tolerant maize varieties suited to local
climatic conditions. These efforts should be supported by agricultural extension officers, who
can train farmers in sustainable agronomic practices such as mulching, intercropping, and

conservation tillage.

Financial institutions and microfinance organizations, including Centenary Bank Uganda,

SACCOs, and Village Savings and Loan Associations (VSLAs), should introduce crop
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insurance schemes and emergency credit lines to safeguard farmers from income losses during
severe droughts. Development partners, such as FAO and USAID Feed the Future, can support
maize farmers by funding resilience projects that promote irrigation, water harvesting, and

post-harvest handling improvements.

Lastly, district agricultural planners should integrate drought-risk analysis into annual crop
production forecasts to guide decision-making and ensure that future agricultural programs are

climate-responsive.

6.2.3 Adaptation Strategies of Maize Farmers to Drought in Palabek Ogili Sub-County,

Lamwo District

To enhance farmers’ adaptive capacity, the Lamwo District Agricultural Office, with support
from MAAIF and extension service providers, should intensify farmer training programs on
climate-smart agriculture (CSA). These should focus on water-efficient technologies,

integrated soil fertility management, and sustainable land use.

Private sector actors and input suppliers such as seed companies (e.g., NASECO, Victoria
Seeds) should be encouraged to supply affordable drought-tolerant seeds and fertilizers to rural
markets. Simultaneously, non-governmental organizations (NGOs) and cooperatives should
support farmer group formation, promoting collective purchasing of inputs, resource sharing,

and knowledge exchange on adaptive practices.

In addition, local water user associations and community-based organizations (CBOs) should
champion the adoption of small-scale irrigation systems and rainwater harvesting technologies,
particularly for dry-season production. Research institutions, including Gulu University and
Makerere University’s College of Agricultural and Environmental Sciences, should collaborate

with local farmers to pilot innovative drought adaptation techniques and assess their scalability.
6.2.4 Areas for further research

Future research should focus on the effectiveness of drought-resistant crops and climate-smart
technologies in increasing agricultural productivity. Evaluating the barriers to adopting these
technologies, such as access to finance and seed availability, would provide insights into
improving adoption rates. Research should also investigate the role of indigenous knowledge
in adapting to drought, exploring how traditional practices can complement modern farming

techniques.
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Additionally, studies should assess the impact of government and NGO programs in supporting
drought adaptation efforts in Lamwo. Evaluating the success of existing policies and
identifying gaps in service delivery will help improve future interventions. Lastly, further
research into the integration of indigenous and modern agricultural practices could offer

valuable solutions for enhancing resilience to climate change.

Studies should also be done on the effectiveness of adaptation strategies among farmers in
Palabek Ogili sub county, Lamwo district. This would provide context specific insights to guide
policy makers agricultural extension agents and development organizations in designing

targeted interventions that strengthen farmer’s adaptation strategies.
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APPENDICES
Appendix I: Questionnaire to Households

Introduction:

Thank you for participating in my study. Your input is valuable in helping this research to

understand the impact of drought on maize yields in Palabek Ogili Sub County, Lamwo
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District. This research is for academic purpose only. Please answer the following questions to

the best of your knowledge and experience. Your responses will be kept confidential.

Section A: Demographic Information

1. Gender:

Male

Female

2. Highest Education Qualification

Postgraduate Graduate / Diploma
Primary School
3. What is your age bracket? 18-29
50-59 60 and above

4. What is your main occupation?

Farmer

Business owner

30-39

Secondary School

40-49

Government official

Other (please SPeCify) ....o.uiniini i

Section B: Historical Patterns of Drought

5. How many years have you been involved in maize cultivation?

Less than 1 year

1-5 years

6-10 years

More than 10 years

6. Which varieties of maize do you usually plant? (Check all that apply)

Hybrid

Other (please specify):

Open-pollinated

Local/Traditional
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7. During the past 10 years, have you experienced any drought events that affected your maize

crop?

Yes

No

8. If yes, how often do droughts occur?

Every year Every 2-3 years Every 4-5 years

Less frequently

9. In which months do droughts typically occur? (Specify)........cooviiiiiiiiiiiiiiiiiiiinn.

10. Rate the severity of droughts you have experienced on a scale from 1 to 5 (1 being least

severe and 5 being most severe).

1 2 3 4 5

11. What factors do you think contribute to the occurrence of drought in your area? (Select all

that apply)

Climate change
Deforestation
Poor water management

Others (Please SPECIEY) . ...uiiniit it

12. How do you obtain information about upcoming droughts?

Local government

Radio

Community meetings

Personal experience

Other (please specify)

13. What impact(s) did the drought have on your maize yields? (Check all that apply)

Reduced yield
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Complete crop failure

Increased pest/disease incidence

Increased production costs

Other (please specify):

Section C: Impacts of drought on maize yields

14. Do you cultivate maize?

Yes No

15. How many acres of maize do you typically plant each season?

Less than 1 acre 1-3 acres More than 3 acres

16. Have you noticed a change in maize yields during drought years?

Yes No

17. If yes, how has drought affected your maize yields? (Select all that apply)

Reduced yield

Crop failure

Lower quality of maize

Delayed growth

Other (please Specify) ......ooviiiiit viiiiiiii

18. What specific stages of maize growth are most affected by drought? (Select all that apply)

Germination

Vegetative growth

Flowering

Grain filling
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Harvesting

19. How do you evaluate the economic impact of drought on your maize farming? (Select all

that apply)

Increased costs for irrigation

Loss of income

Reduced ability to invest in future crops

Others (please specify)

Section D: Adaptation Strategies

20. Have you implemented any strategies to cope with drought impacts on maize farming?

Yes No

21. If yes, what strategies have you adopted? (Select all that apply)

Using drought-resistant maize varieties

Adjusting planting dates

Irrigation

Mulching

Crop diversification

Soil conservation techniques

Others (please specify) ....occvvvvviiiiiiiiiiiinanne..

22. Have you received any support or advice on drought adaptation strategies from external

sources?

Yes No

23. If yes, from which sources have you received support? (Select all that apply)

Government agricultural extension services

NGOs
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Agricultural cooperatives

Community groups

Others (please specify)

24. What are the main challenges? (Select all that apply)

Lack of financial resources

Lack of knowledge or information

Inadequate access to drought-resistant seeds or technology

Others (please specify)

25. What additional support or resources would help you improve your drought adaptation

strategies?

26. Please share any additional comments or suggestions on how to enhance maize farmers’

resilience to drought in Palabek Ogili Sub County.

Thank you for participating in my survey!

Appendix II: Interview Guide for Key Informant

Title: Assessment of Meteorological Drought and Its Impacts on Maize Yields in Palabek-

Ogili Sub County, Lamwo District
Section 1: Introduction
e Briefly introduce yourself and the purpose of the study.
o Assure the participant of confidentiality and seek consent to proceed.

Section 2: Interview Questions
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Objective i: To determine the historical patterns of drought in Palabek-Ogili Sub County,
Lamwo District from 1980 to 2020

A. Can you describe the major drought events that you remember occurring in Palabek-
Ogili between 1980 and 2020?
B. In your opinion, have the frequency and severity of droughts changed over the past 40

years? If so, how?

C. What indicators do farmers traditionally use to predict or notice the onset of drought in

this area?

Objective ii: To investigate the impacts of drought on maize yields in Palabek-Ogili Sub

County, Lamwo District

A. How has drought affected maize yields in your farming experience over the years?
B. Can you describe any specific drought events that led to major losses in maize production?
C. Apart from reduced yields, what other impacts has drought had on maize farming activities

(e.g., planting season changes, seed selection, etc.)?

Objective iii: To assess the adaptation strategies of maize farmers in Palabek-Ogili Sub

County, Lamwo District

A. What measures have you or other farmers adopted to cope with drought conditions during

maize farming?

B. Are there any support systems (government programs, NGOs, community initiatives) that

help farmers adapt to drought?

C. In your opinion, which adaptation strategies have been most effective in sustaining

maize yields during drought periods?
Section 3: Closing
o Thank the participant for their time and contributions.

e Remind them that their input will help guide possible future interventions for drought

management and maize farming improvement.
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Appendix III: Introductory Letter
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