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ABSTRACT

Combatting land degradation and desertification is crucial for protecting biodiversity, mitigating
climate change impacts, and improving climate adaptation capacity. A cross-sectional study was
conducted at the University of Namibia (UNAM) Ogongo campus to explore land use and value

*Corresponding author: Email: emissanjo@unam.na, edward.em2@gmail.com;

Cite as: Missanjo, Edward, Elizabeth Mberema, and Oskar Mbango. 2025. “Sustainable Land Use and Value Addition
Practices to Combat Land Degradation and Enhance Food Security in Arid and Semi-Arids Regions”. Journal of Global
Agriculture and Ecology 17 (1):31-41. https://doi.org/10.56557/jogae/2025/v17i19063.



https://doi.org/10.56557/jogae/2025/v17i19063
https://prh.ikprress.org/review-history/12709

Missanjo et al.; J. Global Agric. Ecol., vol. 17, no. 1, pp. 31-41, 2025; Article no.JOGAE.12709

addition practices aimed at combating land degradation, building resilience to climate change, and
enhancing food security. Data was collected through digital photography and face-to-face
interviews using a standardized questionnaire. The data was analysed using content analysis and
the Chi-Square (X?) test. Findings identified key land use practices, including the cultivation of
drought-tolerant crops such as pearl millet and groundnuts, water management practices like
rainwater harvesting using earth dams, and modern irrigation techniques such as drip irrigation and
sprinklers for efficient water use. Soil management practices at the campus focus on enhancing
fertility and conservation, with the use of organic matter from cattle and chicken manure to improve
soil quality. Rice husk mulching reduces evaporation and maintains soil moisture during dry
periods. Adaptive farming techniques, including agroforestry, crop rotation, and intercropping, were
also employed to enhance biodiversity, improve soil quality, and increase resilience to climate
change. The campus has installed solar panels to reduce reliance on non-renewable energy
sources and reduce carbon emissions. Artificial waterholes in the Game Park provide water for
wildlife during dry periods. Additionally, the campus adds value to agricultural products such as
groundnuts, beans, rice, and fruits (e.g., guavas, lemons, mangoes) by processing them into flour,
juices, dried snacks, omaere, fresh milk, butter, yogurt, and biltong. The findings suggest that
campuses like UNAM Ogongo can serve as models for sustainable land management practices in
arid and semi-arid regions, blending education, research, and practical implementation.

Keywords: Land use; additional value; land degradation; climate change, food security.

1. INTRODUCTION

Land degradation is a pervasive challenge in arid
and semi-arid regions (ASARS), significantly
undermining  agricultural  productivity, food
security, and ecosystem stability (Lamb et al.,
2005; Lal, 2009). Characterized by erratic
rainfall, high evaporation rates, and fragile soils,
these regions are particularly vulnerable to
desertification and resource depletion (Vanlauwe
et al., 2012). Sustainable land use and innovative
value addition practices are therefore critical to
addressing these challenges and improving
livelihoods in ASARs (Dlamini et al., 2014).

Several researchers have investigated land
degradation and its implications for food security
in ASARs, highlighting a range of challenges and
potential interventions. Studies by Lal (2015) and
Eswaran et al. (2001) emphasize the role of soil
conservation techniques, afforestation, and water
management in mitigating land degradation.
Research by World Overview of Conservation
Approaches and Technologies (WOCAT) (Van
Lynden et al., 2002) documents successful land
management practices, including terracing,
agroforestry, and integrated watershed
management. Additionally, studies in Namibia
have showcased the significance of community-
driven approaches, such as those in the Kunene
and Oshikoto regions, which combine indigenous
knowledge with modern techniques to restore
degraded landscapes (Lal, 2020; Olusola et al.,
2020; Rathore et al., 2023; Dhyani et al., 2023).
However, despite these advancements, there is
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limited focus on the role of academic institutions
as hubs for innovation in sustainable land use
and food security strategies.

A critical gap exists in the exploration of how
university campuses, as localized ecosystems
and knowledge centers, can spearhead
sustainable land management practices and
value addition to agricultural outputs. This gap
reflects the need to understand the practical
implementation of academic research in real-
world settings, particularly in ASARs (Gupta et
al., 2021). This study seeks to address this gap
by focusing on the University of Namibia (UNAM)
Ogongo Campus, which is uniquely positioned to
combine its academic resources, experimental
farms, and community partnerships to tackle land
degradation and enhance food security.

Therefore, the main objective of the present
study was to assess and evaluate land use and
value addition practices that can combat land
degradation and enhance food security in arid
and semi-arid regions, using the Ogongo
Campus as a case study. Specifically, the study
aimed to: (1) identify current land use practices
and their impacts on soil health, water resources,
and food production, and (2) identify innovative
value addition techniques for agricultural
produce, suitable for ASARs. This study
underscores the pivotal role of academic
institutions in bridging the gap between research
and implementation to address pressing
environmental and food security challenges. By
focusing on Ogongo Campus, this research
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seeks to generate actionable insights that align
with Namibia’s national development goals and
global sustainable development targets. The
findings will not only enhance the campus’s role
as a model for sustainable practices but also
contribute to the broader understanding of
combating land degradation and improving food
security in ASARs. This philosophy aligns with
the belief that empowering local solutions
through education and innovation is key to
sustainable development (Jinger et al., 2021).

2. MATERIALS AND METHODS
2.1 Study Area

The University of Namibia, Ogongo Campus, is
in the Omusati Region of north-central Namibia
within the so called Cuvelai-Etosha Basin (Fig.
1). The campus lies at approximately 17°40°42”
S latitude and 15°17°48” E longitude. It is around
800 km north of Windhoek, the capital city, and is
accessible via the C46 highway, located about
50 km from Oshakati. The climate of this area is
classified as semi-arid, characterized by warm to
hot temperatures averaging between 20°C and
30°C annually. Rainfall typically occurs between
November and April, with annual precipitation

ranging from 300 to 500 mm. The soil at Ogongo
Campus is predominantly sandy, a typical
characteristic of the Cuvelai Basin, and is
interspersed with clay soils in some low-lying
areas. The campus is situated at an altitude of
approximately 1,100 meters above sea level. The
university's 4,350-hectare farm, which includes a
1,000-hectare game park, offers unique
opportunities for agricultural and environmental
research, as well as biodiversity conservation
efforts (Mendelsohn et al., 2009).

2.2 Study Design and Sample Size

Across-sectional study was employed. The target
population were the UNAM Ogongo campus
staff. The probability proportionate to the size
sampling methodology was used to determine
the sample size (Daniel & Cross 2013). The
formula is:

(Equation 1)

Where: n is the sample size, N is the population
size, and X is defined as:

(Equation 2)
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Fig. 1. Location of the Study Site in Namibia
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p is the proportion of the population containing
the major attribute of interest, q is (1-p), z is the
standard variety at a given confidence level (a =
0.05), and e is the acceptable error (precision). A
recommended allowable error ranges from 1% to
10% (Daniel & Cross 2013).

In this study, a 10% error rate, a standard
proportion (p) of 0.5, and a z-score at a 95%
confidence level (a = 0.05) of 1.96 was used.
The population of UNAM Ogongo campus staff
was 105. Therefore, a sample size of 50 UNAM
Ogongo campus staff was used.

2.3 Data Collection and Analysis

The data for the study was collected using digital
photography and a standard structured
guestionnaire administered through face-to-face
interviews. The questionnaire was administered
in the months of August and September 2024.
The data obtained was subjected to content
analysis and Chi-Square (X?) test in SPSS
version 25. The X2 test was used because of its
ability to analyse enumerative data (Daniel &
Cross 2013). The analysis was tested at a 5%
significance level.

3. RESULTS

3.1 Land Use Practices

A summary of the results on the land use
practices to combat land degradation at UNAM

Ogongo campus are presented in Fig. 2. There
were no significant (X?=10.64; P>0.05)
differences in the identified land use practices.
However, the land wuse practices were
categorized into five (Climate change adaptation,
water resources management, soil management,
adaptative farming techniques, and Wildlife
management).

3.1.1 Climate change adaption

Land use practices at UNAM Ogongo campus in
the category of climate change adaptation are
presented in Fig. 3. The land use practices
include growing of drought resistant crops and
habitat restoration and protection.

3.1.1.1 Growing of drought resistant crops

Growing of drought resistant crops plays a critical
role in ensuring food security in Arid and Semi-
Arid Lands (ASALs). At Ogongo Campus,
drought-tolerant crops like Okashana (mahangu),
beans, and mutete are chosen because of their
resilience to water scarcity and their ability to
mature quickly. Okashana, a variety of pearl
millet, is particularly favoured because it is highly
adapted to Namibia’s harsh climatic conditions.
These crops provide staple food supplies for
local communities, ensuring  agricultural
productivity even in years of poor rainfall. In
addition, the campus is researching other fast-
growing, drought-resistant crops to diversify crop
options.

Climate Change Adaptation

Water Resources Management

Soil Management

Adaptative Farming Techniques

Wildlife Management

i

60 65 70 75 80 85 90 95 100 105 110

Respondents (%)

Fig. 2. Categories of Land use practices at UNAM Ogongo Campus
(X?=10.64; df=4; P>0.05)
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3.1.1.2 Habitant restoration and protection

Reforestation is a key initiative at Ogongo
Campus, where both replanting and planting of
indigenous trees are ongoing (Fig. 3). Indigenous
tree species such as Acacia and Mopane are
dominant species and to restore degraded land,
improve soil quality, and provide shade for
livestock and people the campus is replanting
other species that are less dominating. These
trees also serve as windbreaks, reducing soll
erosion caused by wind. Reforestation efforts are
crucial in enhancing the region’s capacity to
sequester carbon and improve biodiversity.

3.1.2 Water resources management

Land use practices at UNAM Ogongo campus in
the category of water resources management are
presented in Fig. 4. The land use practices
include establishment of earth dams, sprinkler
irrigation, and drip irrigation. Water is a scarce
and valuable resource in the ASALs, making
effective water management crucial. At Ogongo
Campus, various strategies are implemented to
conserve and manage water, such as the
construction of dams and the use of rainwater
harvesting techniques. These methods store
rainwater for use during the dry season.
Rainwater is collected from rooftops and directed
into underground storage tanks or reservoirs,
which are then used to irrigate crops.
Additionally, sprinkler and drip irrigations are
applied to minimize water loss while maximizing
crop yields. Water conservation ensures that the
campus is resilient to droughts and can sustain
agricultural production year-round.

3.1.3 Soil management

Land use practices at UNAM Ogongo campus in
the category of soil management are presented
in Fig. 5. The soil management techniques
include mulching with rice husks, as well as use
of cattle dung and chicken manure. Soil fertility
and moisture retention are major challenges in
ASALs. To address this, Ogongo Campus
employs mulching, a technique that involves
covering the soil with dead plant material, such
as leaves, rice husks, or crop residues, to reduce
water loss through evaporation. Mulching also
helps in suppressing weed growth and improving
soil fertility as the organic matter decomposes.
Composting is another technique used, where
organic waste from the campus is recycled into
nutrient-rich compost that enhances soil health.
These soil management practices are essential
for maintaining productivity in degraded and
nutrient-poor soils.

3.1.4 Adaptive farming techniques

Land use practices at UNAM Ogongo campus in
the category of adaptive farming techniques are
presented in Fig. 6. The adaptive farming
techniques include rotational grazing, crop
rotation, as well as agroforestry. In agroforestry,
livestock such as cattle, sheep, and goats are
integrated into orchards. This approach allows
for efficient land use and promotes sustainable
farming. Additionally, crop rotation and rotational
grazing helps maintain and improve soil fertility
by alternating crops, reducing soil depletion, and
enhancing nutrient cycling. These practices
support the resilience of farming systems in the
semi-arid region.

Cultivation of drought
resistant crops: Okashana

' ‘ Habitat restoration & protection

Fig. 3. Land use practices at UNAM Ogongo Campus under the category of climate change
adaptation
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Earth dam Sprinkler Irrigation Drip Irrigation

Fig. 4. Land Use Practices at UNAM Ogongo Campus under the category of Water Resources
Management

Cattle dung manure

Mulching with rice husks
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Fig. 5. Land Use Practices at UNAM Ogongo Campus under the category of Soil Management

3.1.5 wildlife management troughs within its game park, to make sure
wildlife has access to water, especially during the
Land use practices at UNAM Ogongo campus in  dry season. This supports the animals and helps
the category of wildlife management are maintain the park’s biodiversity.
presented in Fig. 7. The wildlife management
include protection of wild animals, establishment 3.2 Value Additions
of water holes and troughs, and human wildlife
conflict mitigation. Ogongo Campus is adjacent The value additions practiced at UNAM Ogongo
to a protected game park, where wildlife such as  campus have been categorized into two. These
giraffe, springbok, gemsbok, zebras, antelopes, are establishment of renewable energy and
and various bird species roam freely. To prevent processed agricultural products (Fig. 8). With
conflicts between wildlife and the surrounding unreliable electricity supply and harsh climatic
farming communities, the game park is fenced conditions, the campus employs solar panels
off. This physical barrier prevents animals from for energy generation to power irrigation
entering farmlands, where they could damage systems, lights, and water pumps. This not only
field crops such as pearl millet (mahangu) or reduces dependence on fossil fuels but also
pose a threat to farmers’ livestock. Additionally, ensures that farming activities can continue
the campus promotes community awareness even in remote areas without access to the
programs to educate locals on the importance of national grid. Solar energy is a sustainable
wildlife conservation and the measures they can  solution that aligns with the goal of reducing
take to avoid conflicts. The campus also carbon emissions while enhancing agricultural
established artificial waterholes and water productivity.
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Agroforestry & Rotational grazing
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Fig. 6. Land Use Practices at UNAM Ogongo Campus under the category of adaptive farming
techniques

Protection of wild animals Wildlife water holes and troughs

Fig. 7. Land Use Practices at UNAM Ogongo Campus under the category of Wildlife
Management

Renewable energy Rice flour and Rice production, and mango juice

J— |

Fig. 8. Established Renewable energy and Processed Agricultural Products at UNAM Ogongo
campus
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Furthermore, UNAM Ogongo Campus adds
value to its agricultural products by
processing groundnuts, beans, rice, and fruits
like guavas, lemons, and mangoes into flour and
variety of juices. Other value-added farm
products produced are dried mango snhacks,
omaere, fresh milks, butter, yoghurt, and
biltong’s.

4. DISCUSSION

The present study aligns with global and regional
efforts to combat land degradation and
desertification while enhancing food security and
building resilience to climate change. The
findings highlight innovative land use and value
addition practices and their potential to address
these interconnected challenges. Comparing
these results to existing literature reveals both
agreement with prior research and areas where
the Ogongo Campus provides unique
contributions. The present study's emphasis on
cultivating drought-tolerant crops such as pearl
millet and groundnuts is consistent with findings
in arid and semi-arid regions. Research by
Rockstrom et al. (2014) underscores that
drought-tolerant crops are a critical strategy for
food security under changing climatic conditions.
Similarly, the use of water management
techniques like rainwater harvesting and modern
irrigation aligns with literature advocating efficient
water use in ASARs. Lal (2015) emphasizes that
water conservation methods, such as earth dams
and drip irrigation, are vital in sustaining
agricultural productivity in water-scarce
environments.

The soil management practices described in the
study, including the application of organic matter
and mulching with rice husks, echo findings by
Eswaran et al. (2001) and (World Overview of
Conservation Approaches and Technologies
(WOCAT) (Van Lynden et al, 2002). These
studies confirm that organic amendments
improve soil structure, fertility, and moisture
retention, enhancing plant growth and reducing
susceptibility to erosion. Hence, much emphasis
on soil management practices that can increase
crop nutrients such as soil organic matter, total
nitrogen and soil available P should be
encouraged for small scale crop growers.
Furthermore, adaptive farming techniques such
as agroforestry and intercropping also align with
previous research. According to studies by
Garrity et al. (2010) and Waldron et al. (2017),
agroforestry  systems not only increase
biodiversity but also create microclimates that
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improve soil quality and reduce the impacts of
extreme weather. The integration of biodiversity
conservation measures, like artificial waterholes
in game parks, resonates with findings that
emphasize protecting wildlife habitats as an
integral component of sustainable land
management (UNCCD/Science-Policy Interface
2019; OECD 2020; Zhang et al., 2023; Zhu et al.,
2023).

While the findings broadly agree with existing
research, the integration of renewable energy
solutions, such as solar panels, highlights an
innovative approach not extensively covered in
earlier studies on land management in ASARs.
The campus’s adoption of solar energy reflects a
holistic understanding of sustainability that
addresses both environmental and energy
challenges. This aligns with global trends (Jinger
et al., 2023; Cao, M., Tian et al., 2023; Ndirangu
et al.,, 2017) but offers specific applicability to
Namibia, where abundant sunlight provides
significant renewable energy potential.

The study’s emphasis on value addition to

agricultural  products, such as processing
groundnuts, beans, and fruits, adds a dimension
often underrepresented in traditional land

degradation studies. This approach aligns with
findings by (Tittonell, 2014), who notes that value
addition increases market opportunities and
household incomes, creating incentives for
sustainable land management. However, the
level of integration of value addition with land use
practices, as seen at Ogongo Campus,
represents a notable advancement in linking
production with food security strategies.

The focus on local and campus-specific practices
may limit the generalizability of the findings to
broader regions. While previous studies
advocate for scalable solutions, the present
study at Ogongo Campus emphasizes location-
specific interventions, which, though effective,
might require adaptation before replication in
other settings. This focus on a localized
approach highlights the importance of integrating
context-specific knowledge, as emphasized in
community-based natural resource management
studies (Fabricius et al., 2013; Chege et al.,
2018; Scherzinger et al.,, 2024; Wang et al.,
2024). The findings of the present study suggest
that campuses like UNAM Ogongo can serve as
models for sustainable practices in ASARSs,
blending education, research, and practical
implementation. Therefore, there is a need for
continued research and investment in the
identified practices to strengthen the university’'s
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role on fostering sustainable land management
and supporting regional food security initiatives.

5. CONCLUSIONS

The study has revealed a significant land use
and value addition practices at UNAM Ogongo
campus that can be scaled to similar
environments. This aligns with calls for
comprehensive approaches to sustainable land
management, as outlined in the Land
Degradation Neutrality framework that there is a
need for integrated, locally tailored solutions to
address land degradation and build resilience to
climate change. However, the study offers a
unique insight into the role of renewable energy
and value addition. Therefore, the present study
recommends a scaling of the findings to similar
environments and a continued research and
investment in the identified practices to
strengthen the university's role on fostering
sustainable land management and supporting
regional food security initiatives.
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