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ABSTRACT
This study examined Ecological Studies on the Frequency and Distribution of Faidherbiaalbida in Usmanu Danfodiyo University Main Campus. Data were obtained through field surveys, observations, and questionnaires across ten selected areas. Results revealed uneven tree distribution, with the highest concentration near the Dam Area and the lowest around the Sports Complex. Drought, pest attacks, and poor management practices contributed to tree decline. The study highlights the ecological value of Faidherbia albida and recommends effective conservation practices, regular replanting, watering, and community awareness to ensure its sustainable survival within the University  environment.
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[bookmark: _Toc214849270]CHAPTER ONE
[bookmark: _Toc214849271]1.0 					INTRODUCTION
[bookmark: _Toc214849272]1.1 Background of the Study
The environment is made up of living things such as plants, animals, and microorganisms, as well as non-living things such as soil, water, air, and sunlight. These components interact with one another to form a balanced ecosystem. Among all the living components, trees are very important because they contribute directly and indirectly to human survival
Trees provide shade, shelter, fruits, timber, and fuelwood. They also improve soil fertility, reduce wind speed, and prevent erosion. In addition, trees are important in regulating the climate by absorbing carbon dioxide and releasing oxygen into the atmosphere. In many African societies, trees are also tied to culture, history, and spirituality. Some trees are considered sacred, while others are used in traditional medicine or cultural ceremonies.
One of the most important indigenous trees in Africa is Faidherbia albida, locally called Gawo in Hausa. It is a leguminous tree species that belongs to the Fabaceae family. Faidherbia albida is common in dry savanna regions of Africa and is highly valued for its ecological and economic roles. The tree has a unique growth pattern that makes it different from other species. Unlike most trees, it sheds its leaves during the rainy season when crops are growing and produces new leaves in the dry season. This special characteristic makes it an excellent agroforestry tree because it does not compete with crops for sunlight during the growing season. Instead, it provides shade, organic matter, and nutrients during the dry season (Boffa, 1999).
The ecological benefits of Faidherbia albida are many. It fixes nitrogen into the soil through its root system, which improves soil fertility and increases crop yields. It provides fodder for livestock, especially during the dry season when grasses are scarce. Its pods are eaten by cattle, goats, and sheep, while its leaves can also be used as feed. The tree also serves as fuelwood for cooking and heating, and its bark and leaves are used in traditional medicine for treating different ailments.
Beyond its usefulness to humans, Faidherbia albida plays an important role in maintaining biodiversity. Birds, insects, and small animals use it as a habitat. Its large crown provides shade, and its roots help to stabilize the soil against erosion. In areas affected by desertification, such as northern Nigeria, Faidherbia albida is particularly valuable because it helps to restore degraded land and slow down the spread of desert conditions (Teklehaimanot, 2004).
Despite all these benefits, the population of Faidherbia albida is declining in many areas of Nigeria, including academic environments such as Usmanu  Danfodiyo University , Sokoto  (UDUS). In some parts of the campus, the tree is found in very low numbers, while in other areas it has disappeared completely. This is surprising because UDUS has vast areas of land that are suitable for the growth of this species. Understanding the reasons behind the decline or death of Faidherbia albida in UDUS is therefore important. It will help in developing strategies for conservation and restoration, which will ensure that the University  community continues to enjoy the benefits of this valuable tree.
[bookmark: _Toc214849273]1.2 Statement of the Problem
The decline of Faidherbia albida in UDUS is a serious concern. The University  is one of the largest institutions in northern Nigeria and occupies a vast area of land. Ideally, such an environment should be rich in different species of trees, especially indigenous ones like Faidherbia albida. Unfortunately, field observations show that the population of this tree in the campus is very low.
The tree should normally be common in the campus environment because it is well adapted to the climate of Sokoto . However, only a few scattered individuals are seen in some locations, while in others the tree is completely absent. This raises important questions: Why is the tree not thriving in UDUS? Why are the seedlings not regenerating naturally? What factors are responsible for its death and low population?
Possible reasons for this problem include:
1. Human activities: Land clearing for new construction projects, expansion of hostels, roads, and faculties, as well as cutting down trees for firewood or other uses.
2. Climatic factors: Sokoto  State is one of the hottest places in Nigeria, with very high temperatures and low rainfall. Drought and heat stress may prevent the survival of seedlings.
3. Soil problems: Erosion, low fertility, compaction, and poor water retention in sandy soils can prevent the tree from regenerating.
4. Biological factors: Pests and diseases may attack the seedlings or mature trees, reducing their survival.
5. Lack of awareness: Students and staff may not fully understand the importance of conserving indigenous tree species, leading to neglect.
If these factors are not addressed, Faidherbia albida may completely disappear from UDUS. This will result in the loss of ecological services such as soil fertility improvement, shade provision, and biodiversity support. It will also reduce opportunities for research and academic studies on agroforestry and environmental management.
[bookmark: _Toc214849274]1.3 Aim and Objectives of the Study
Aim:
The aim of this study is to investigate the reasons for the death or low population of Faidherbia albida (Gawo) in Usmanu  Danfodiyo University , Sokoto  main campus.
Objectives:
1. To assess the current population of the tree in these areas.
2. To identify the factors responsible for its death or low regeneration.
3. To highlight the ecological, economic, and cultural roles of Faidherbia albida.
4. To provide recommendations for the conservation and restoration of the species in UDUS.
[bookmark: _Toc214849275]1.4 Significance of the Study
This study is important for several reasons:
Environmental Significance: Protecting Faidherbia albida will help maintain soil fertility, reduce erosion, and contribute to fighting desertification in Sokoto  State.
Educational Significance: The findings will provide useful information for students, lecturers, and researchers in the fields of forestry, agriculture, and environmental studies.
Practical Significance: The recommendations will help the University  develop green policies, encourage tree planting, and discourage indiscriminate cutting of trees.
Socio-economic Significance: Local communities will continue to benefit from the tree as a source of fodder, fuelwood, shade, and medicine.
[bookmark: _Toc214849276]1.5 Scope of the Study
The study will cover 10 selected areas within UDUS main campus. These areas will be carefully chosen to represent both academic and residential parts of the University . The study will not extend to other campuses of UDUS or communities outside the University .
[bookmark: _Toc214849277]1.6 Definition of Key Terms
Faidherbia albida (Gawo): A drought-resistant, leguminous tree species native to Africa.
Population Decline: A decrease in the number of living individuals of a species in a given area.
Conservation: The management and protection of natural resources to ensure their sustainability.
Agroforestry: A land-use system that combines trees with crops and/or livestock.
Biodiversity: The variety of living organisms in an ecosystem.
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[bookmark: _Toc214849279]2.0 				LITERATURE REVIEW
[bookmark: _Toc214849280]2.1 General Characteristics of Faidherbia albida
Faidherbia albida is a deciduous tree that belongs to the Fabaceae family. It is sometimes referred to as the "winter thorn" because of its unusual phenology. Unlike most tree species, it sheds its leaves during the rainy season when other plants are in full foliage and regenerates its leaves during the dry season when most other trees are leafless. This unique cycle is ecologically significant because it allows crop farming to take place under its canopy without competition for light during the growing season (National Research Council, 1992).
The tree can grow up to 25–30 meters tall with a wide crown. Its bark is grey and rough, and it produces long pods, usually 10–20 cm in length, which contain seeds rich in protein. The root system of Faidherbia albida is deep and extensive, enabling the tree to access underground water, making it highly drought-resistant. This is one of the reasons why it is found in semi-arid and arid regions across Africa.
Its geographical distribution covers the Sahel, Sudan, and savanna regions, extending from Senegal in the west to Ethiopia in the east, and southwards to South Africa. In Nigeria, the tree is predominantly found in the northern states, where it has been integrated into traditional farming systems.
[bookmark: _Toc214849281]2.2 Ecological Importance of Faidherbia albida
The ecological role of Faidherbia albida has been widely studied and documented. The tree is often regarded as a “fertility tree” or “miracle tree” because of its multiple ecological services.
[bookmark: _Toc214849282]2.2.1 Soil Fertility Improvement
Through its symbiotic relationship with nitrogen-fixing bacteria in its root nodules, the tree enriches the soil with nitrogen. This increases soil fertility and enhances crop yields. Farmers in Niger, Mali, and Nigeria report higher yields of sorghum, millet, and groundnut when these crops are grown under Faidherbia albida canopies compared to open fields (Boffa, 1999; Garrity et al.,, 2010).
[bookmark: _Toc214849283]2.2.2 Erosion and Desertification Control
The tree has an extensive root system that helps bind soil particles together, reducing erosion caused by wind and water. In northern Nigeria, where desertification is advancing southwards, Faidherbia albida acts as a protective barrier against land degradation.
[bookmark: _Toc214849284]2.2.3 Biodiversity Enhancement
The tree provides habitat for a wide range of organisms including birds, insects, and mammals. Its canopy creates a microclimate that supports biodiversity even in arid environments.
[bookmark: _Toc214849285]2.2.4 Microclimate Regulation
By providing shade, Faidherbia albida reduces soil temperature and evaporation rates. This contributes to water conservation and creates favorable conditions for crops growth. 
Ecological Function Description
• Nitrogen Fixation : Improves soil fertility and crop yield. 
• Soil Stabilization : Prevents erosion through root systems. 
• Microclimate Regulation : Provides shade, reduces soil temperature. 
• Biodiversity Support : Provides habitat and food for animals. 
Desertification Control : Acts as a barrier against land degradation. 
[bookmark: _Toc214849286]2.3. Socio-economic Importance of Faidherbia albida
The socio-economic importance of Faidherbia albida is equally significant as its ecological role.
[bookmark: _Toc214849287]2.3.1 Agricultural Benefits
In agroforestry systems, farmers benefit from increased crop yields under the canopy of Faidherbia albida. Research in Niger shows that millet yields under the tree canopy can be two to three times higher than yields outside the canopy (Reij & Smaling, 2008).
[bookmark: _Toc214849288]2.3.2 Livestock Fodder
The pods and leaves are rich in protein and are widely used as animal feed, especially during the dry season when pasture is scarce. Livestock farmers rely heavily on the tree to sustain their animals during periods of feed scarcity.
[bookmark: _Toc214849289]2.3.3 Energy and Fuelwood
The wood of Faidherbia albida is used as firewood and charcoal. However, excessive harvesting for fuelwood is a threat to its survival.
[bookmark: _Toc214849290]2.3.4 Traditional Medicine
The bark, leaves, and roots of the tree are used in traditional medicine. They are believed to have properties for treating ailments such as diarrhea, wounds, and respiratory problems (FAO, 2010).
[bookmark: _Toc214849291]2.3.5 Cultural Significance
In some African communities, the tree is regarded as sacred. It is sometimes preserved near shrines, mosques, or village centers as a symbol of fertility and protection.
[bookmark: _Toc214849292]2.4 Threats to Faidherbia albida
The survival of Faidherbia albida is threatened by a combination of human and natural factors.
[bookmark: _Toc214849293]2.4.1 Human-induced Threats
Deforestation: Expansion of farmland, road construction, and urbanization result in the cutting down of indigenous trees.
Fuelwood Collection: Heavy dependence on firewood and charcoal leads to overharvesting.
Overgrazing: Livestock often feed on young seedlings, preventing natural regeneration.
[bookmark: _Toc214849294]2.4.2 Climate Change
Changes in rainfall patterns, prolonged droughts, and increasing temperatures reduce the survival of seedlings. In Sokoto , for example, rainfall is very erratic, and temperatures are among the highest in Nigeria, creating unfavorable conditions for tree growth.
[bookmark: _Toc214849295]2.4.3 Soil Degradation
Erosion, nutrient depletion, and soil compaction limit seed germination and root establishment.
[bookmark: _Toc214849296]2.4.4 Biological Factors
Seedlings are often attacked by pests such as termites, while diseases can weaken mature trees (Ndanitsa, 2005).
[bookmark: _Toc214849297]2.5. Studies in Nigeria and Africa
Research on Faidherbia albida has been carried out in different parts of Africa.
Nigeria: Studies in Niger and Sokoto  states show that farmers value the tree for its positive impact on millet and sorghum yields. However, population decline has been reported due to overexploitation and lack of conservation policies (Ndanitsa, 2005).
Niger Republic: Farmers practice natural regeneration of Faidherbia albida, and it has been highly successful in increasing tree cover and improving food security (Reij & Smaling, 2008).
Mali: Garrity et al.,, (2010) reported that sorghum yields under the tree canopy were 200% higher compared to open fields.
Ethiopia: Teklehaimanot (2004) observed that Faidherbia albida is essential for combating desertification, but regeneration is limited by uncontrolled grazing.
Kenya and Tanzania: Studies also show that farmers integrate the tree into agroforestry systems to improve crop yields and provide fodder (Garrity et al.,, 2010).
[bookmark: _Toc214849298]2.6 Research Gap
While many studies have emphasized the ecological and agricultural importance of Faidherbia albida, few have specifically investigated its status within educational environments such as universities. At UDUS, the decline in population has not been systematically studied. The reasons for its poor regeneration in such institutional settings remain unclear. This study therefore fills this gap by investigating the causes of low population or death of Faidherbia albida within UDUS main campus, focusing on 10 selected areas.





[bookmark: _Toc214849299]CHAPTER THREE
[bookmark: _Toc214849300]3.0,					METHODOLOGY
[bookmark: _Toc214849301]3.1 Research Design
The study adopted a descriptive survey research design combined with field ecological observation and qualitative interviews. A descriptive design is suitable when the goal is to describe existing phenomena without manipulating variables (Kothari, 2004). It focuses on observing the “what” of a situation rather than the “why” (Babbie, 2010).
This research design was appropriate because the study aimed to describe the current condition, spatial distribution, and causes of decline of Faidherbia albida trees on the campus. The descriptive method was strengthened with field ecological observation to quantify the physical characteristics of trees and with interviews to obtain expert insights from estate and environmental staff.
This mixed-method design (quantitative + qualitative) ensures a comprehensive and triangulated perspective (Creswell, 2014). Quantitative data allowed measurement and statistical presentation, while qualitative information provided contextual understanding and interpretation. The combination enhanced both validity and depth of the findings.
[bookmark: _Toc214849302]3.2 Description of the Study Area
The study was carried out within Usmanu  Danfodiyo University, Sokoto (UDUS) Main Campus, located in Wamako Local Government Area, Sokoto State, northwestern Nigeria.
[bookmark: _Toc214849303]3.2.1 Geographical Location
The University lies between latitude 13°03′N and longitude 5°14′E. It covers an estimated area of over 8,000 hectares, with diverse land uses including academic buildings, residential quarters, administrative blocks, farmlands, and natural vegetation. The topography is relatively flat, with gentle undulating plains typical of the Sudan–Sahel zone (Nuhu, 2020).
[bookmark: _Toc214849304]3.2.2 Climate
The climate is semi-arid, characterized by two distinct seasons:
Rainy Season (June–September) with average rainfall between 500–800 mm, and
Dry Season (October–May), dominated by hot and dusty harmattan winds.
Average annual temperatures range between 28°C and 42°C, with relative humidity of about 20–40% (Federal Meteorological Agency, 2022). The long dry season, coupled with high evaporation, contributes to poor moisture retention and low natural regeneration of trees, including Faidherbia albida.
[bookmark: _Toc214849305]3.2.3 Vegetation
The natural vegetation belongs to the Sudan–Sahel savanna zone, consisting of scattered drought-resistant trees and shrubs such as Acacia senegal, Azadirachta indica (Neem), Parkia biglobosa (Locust bean), Adansonia digitata (Baobab), and Faidherbia albida (Gawo). Over the years, anthropogenic activities like land clearing, grazing, and construction have drastically altered the vegetation structure.
[bookmark: _Toc214849306]3.2.4 Soils and Geology
The soils are sandy loams and ferruginous tropical soils, weakly structured and prone to erosion and leaching. The low organic matter content limits fertility and water retention, making them less supportive of natural regeneration (FAO, 2020).
[bookmark: _Toc214849307]3.2.5 Human Activities and Land Use
Human land use within the campus includes academic, administrative, residential, agricultural, and recreational zones. Ongoing infrastructural expansion, such as construction of new faculties and roads, has increased pressure on natural vegetation. This has led to the removal or destruction of Faidherbia albida trees in many areas.
[bookmark: _Toc214849308]3.3.Population of the Study
The study population comprised both biological and human components:
1. Biological Population:All existing Faidherbia albida trees (mature and seedlings) located within the UDUS main campus.
2. Human Population:Members of the University community — students, academic and non-academic staff, and estate/environmental management workers. These individuals were selected because they have direct or indirect interactions with the campus vegetation.
According to Mugenda and Mugenda (2003), defining the target population provides a clear boundary for the scope of data collection and ensures representativeness.
[bookmark: _Toc214849309]3.4 Sampling Techniques
The study adopted a multi-stage sampling approach, involving both purposive and random sampling techniques.
Stage 1: Area Selection
Ten (10) locations within the University were purposively selected based on their ecological significance and representation of different land uses.
Stage 2: Respondent Selection
From each area, 10 respondents (students, staff, and workers) were selected using simple random sampling, making a total of 100 respondents.
This approach ensured that diverse perspectives from different zones of the campus were represented.
Selected Study Locations
S/N	Area / Major Land Use & Observation Focus
1. Faculty of Agriculture	: Academic/Research	Tree management and agroforestry. 
2. Faculty of Science : Academic	Laboratory vicinity vegetation. 
3. Faculty of Social Science :  Academic	Shade and landscaping trees. 
4. Faculty of Education:  Academic	Open soil and tree presence. 
5. Faculty of Law : Academic Building and paved areas
6. Student Hostels : Residential	Tree cutting, grazing. 
7. University  Library Area : Administrative	Landscape management. 
8. Administrative Block : Administrative	Construction impact. 
9. Sports Complex: Recreational Open grassland, tree density. 
10. Dam Area : Natural water influence on vegetation. 
[bookmark: _Toc214849310]3.5. Sample Size Determination
The study covered all Faidherbia albida trees found within the 10 selected areas (a complete census approach). For the human component, a sample of 100 respondents was selected to represent the entire University community. This number was determined based on feasibility and research standards. According to Babbie (2010), a sample between 100–150 respondents is sufficient for descriptive institutional studies when the population is large but homogeneous.
[bookmark: _Toc214849311]3.6. Research Instruments
Multiple instruments were designed to capture both quantitative and qualitative data. These included:
i. Field Observation Checklist
A structured checklist was developed to record:
Number of trees observed per area
Height and diameter at breast height (DBH)
General health condition (good, fair, poor, dead)
Evidence of seedlings, pruning, or damage
Possible causes of death (grazing, drought, cutting, etc.)
ii. Questionnaire
A well-structured questionnaire containing closed-ended and open-ended questions was distributed to respondents. It covered:
Awareness and perception of Faidherbia albida
Observed changes in its population
Causes of decline
Possible conservation strategies
iii. Interview Guide
Semi-structured interviews were conducted with five key informants: estate officers, environmental management staff, and agricultural experts. Questions focused on historical planting programs, tree maintenance practices, and challenges in conservation.
iv. Measuring Tools
A measuring tape, meter rule, and caliper were used for physical measurements of tree diameter and height, while a camera/smartphone captured visual evidence of tree conditions.This diversity of tools ensured a triangulated and data-rich approach.
[bookmark: _Toc214849312]3.7 Data Collection Procedure
Data were collected in three phases over a period of three weeks (August–September 2025).
Phase I: Reconnaissance Survey
A preliminary survey was carried out to identify the locations of Faidherbia albida trees and to familiarize with the terrain.
Phase II: Field Observation
Detailed fieldwork involved counting, measuring, and recording tree characteristics. Observations also included evidence of grazing, cutting, pest attacks, or environmental stress.
Phase III: Administration of Questionnaire and Interviews
Questionnaires were administered personally to ensure maximum response. Follow-up interviews were conducted to clarify issues raised in the questionnaire responses. Notes were taken and later transcribed.
Phase IV: Secondary Data Review
Relevant data on vegetation cover, rainfall trends, and previous tree planting projects were obtained from the UDUS Estate Department, the Meteorological Unit, and previous research reports (Yin, 2017).se I: Reconnaissance Survey
A preliminary survey was carried out to identify the locations of Faidherbia albida trees and to familiarize with the terrain.
Phase II: Field Observation
Detailed fieldwork involved counting, measuring, and recording tree characteristics. Observations also included evidence of grazing, cutting, pest attacks, or environmental stress.
Phase III: Administration of Questionnaire and Interviews
Questionnaires were administered personally to ensure maximum response. Follow-up interviews were conducted to clarify issues raised in the questionnaire responses. Notes were taken and later transcribed.
Phase IV: Secondary Data Review
Relevant data on vegetation cover, rainfall trends, and previous tree planting projects were obtained from the UDUS Estate Department, the Meteorological Unit, and previous research reports (Yin, 2017).
[bookmark: _Toc214849313]3.8. Methods of Data Analysis
Collected data were analyzed using both quantitative and qualitative approaches:
[bookmark: _Toc214849314]3.8.1 Quantitative Analysis
Numerical data from the observation and questionnaire were entered into Microsoft Excel for tabulation.
Descriptive statistics such as frequencies, percentages, and averages were computed.
Graphical representations (bar charts, pie charts, histograms) were used to illustrate the spatial distribution and condition of trees.
[bookmark: _Toc214849315]3.8.2 Qualitative Analysis
Information from interviews and open-ended questionnaire responses was analyzed thematically. Recurring ideas were grouped into categories such as:
Climatic factors,
Human activities,
Soil and environmental stress, and
Institutional management issues.
This mixed analytical framework ensured a balanced interpretation between numerical and descriptive evidence (Creswell, 2014).
[bookmark: _Toc214849316]3.9 Validity and Reliability of Instruments
Ensuring validity and reliability was a key methodological priority.
1. Content Validity: The instruments were reviewed by two experts in Environmental Science and Forestry to ensure theyadequately covered the research objectives.
2. Construct Validity: The questionnaire and checklist were structured to align with the conceptual framework of the study.
3. Reliability: A pilot study involving 10 respondents outside the sampled areas was conducted. Feedback was used to refine questions for clarity and consistency (Mugenda & Mugenda, 2003).
4. Triangulation: Cross-verification between observation, interviews, and questionnaires was used to confirm findings and enhance reliability (Kothari, 2004).
[bookmark: _Toc214849317]3.10. Ethical Considerations
Ethical compliance was maintained throughout the research.
Permission: Approval was obtained from the UDUS Estate and Research Ethics Committees.
Consent: All participants were informed about the study’s purpose and voluntarily participated.
Confidentiality: No personal identifiers were collected; responses were kept strictly anonymous.
Environmental Protection: No tree or vegetation was harmed during fieldwork.
According to Babbie (2010), maintaining ethical standards ensures integrity, objectivity, and respect for participants and nature.
.
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CHAPTER FOUR
4.0					RESULTS
[bookmark: _Toc214849319]4.1 Bio-data of respondents in UsmanuDanfodiyo University Sokoto (UDUS) main campus
The bio-data of respondents are in this Table 1 presents the current status of Faidherbia albida (Gawo) trees within Usmanu Danfodiyo University , Sokoto main campus. A total of 151 trees were recorded across ten study locations, out of which 117 were alive and 34 were dead. The highest number of trees was observed in the Dam Area, where moisture availability supports growth, while the lowest occurred around the Sports Complex and Law Faculty due to land clearing and construction. The distribution pattern across the campus is generally uneven, ranging from dense in natural areas to sparse in built-up zones. This variation suggests that environmental stress, drought, and human disturbances have contributed significantly to the decline of Faidherbia albida in the area (Boffa, 1999; Teklehaimanot, 2004).
[bookmark: _Toc214849320]4.2 population status and spatial distribution of Faidherbia albida tree ( Gawo ) in Usmanu Danfodiyo UniversitySokoto main campus.
The results of this table 2 shows the population status and spatial distribution of Faidherbia albida(Gawo) across ten selected areas in UDUS main campus. A total of 151 trees were recorded, comprising 117 growing and 34 dead individuals. The Dam Area had the highest population (33 trees) and a dense distribution, favored by water proximity and low human disturbance. Conversely, the Sports Complex and Faculty of Law showed sparse distribution due to construction and human activities. The overall distribution pattern is moderate but uneven, reflecting environmental stress and limited regeneration in many parts of the campus. This finding agrees with Teklehaimanot (2004) and Boffa (1999), who noted that Faidherbia albida thrives better under less disturbed ecological conditions.
[bookmark: _Toc214849321]4.3 Challenges in Mango Tree Survival in Usmanu Danfodiyo University Sokoto  main campus.
This table 3 identifies the major challenges affecting the survival of Faidherbia albida in UDUS main campus. Drought emerged as the most severe factor, especially around the Faculties of Agriculture, Education, and the Sports Complex, where limited rainfall and poor soil moisture hinder growth. Over-exploitation through fuelwood cutting was pronounced around the Law Faculty and Students’ Hostels. Night-temperature stress and pest attacks were moderate but contributed to gradual decline. The Dam Area experienced the least stress due to water availability. Overall, environmental and human-related pressures jointly threaten the sustainability of Faidherbia albida, confirming earlier findings that aridity and anthropogenic activities limit its regeneration (Boffa, 1999; Teklehaimanot, 2004).
[bookmark: _Toc214849322]4.4: Conservation Practices and Initiatives for Faidherbia albida tree in Usmanu Danfodiyo University Sokoto  main campus.
Table 5 presents the conservation practices and initiatives for Faidherbia albida in UDUS main campus. The Faculty of Agriculture and the Dam Area showed the most active practices, including vegetative propagation, spraying of insecticides, and use of improved tree varieties. These areas benefit from agricultural research and proximity to water, which support regeneration. Moderate conservation activities were observed in the University  Library Area, while most other faculties, such as Social Sciences, Law, and Education, displayed low conservation efforts. The absence of biological control programs and limited awareness across many areas indicate that Faidherbia albida conservation is still at an early stage. Encouraging propagation, pest management, and improved varieties could enhance long-term sustainability (Boffa, 1999; Teklehaimanot, 2004).

Table 1: Bio-Data of Respondents in Usmanu Danfodiyo University Sokoto, Main Campus 
	
	CATEGORY
	FREQUENCY
	PERCENTAGE (%)

	AGE/YEARS
	18-25
26-35
36-40
46-above
	14
20
10
6
	28.0
40.0
20’0
12.0


	GENDER
	Male
female
	32
18

	64.0
36,0


	EDUCATIONAL LEVEL
	Secondary
Nce/Ond
Bachelor of degree
Post graduate degree
	6
10
22
12

	12.0
20.0
44.0
24.0

	OCCUPATIONAL
	Students
Staffs
Non-academics
Others/business
	28
10
6
6
	56.0
20.0
12.0
12.0


SOURCES; FIELD SURVERY 2025

Table 2: Status of Faidherbia Albida in Usmanu  Danfodiyo University Sokoto, Main Campus 
	STUDY
	No of faiherbia albida
	Death of Faidherbia albida
	Growth of Faidherbia albida
	Distribution

	Faculty of Agriculture 
	26
	4
	22
	Moderate

	Faculty of Chemical and life Science 
	14
	3
	11
	Scattered

	Faculty of Social science 
	10
	2
	8
	Sparse

	Faculty of Education and Extension Service 
	12
	5
	7
	Scatered

	Faculty of Law
	8
	3
	5
	Sparse

	Students hostels 
	18
	6
	12
	Moderate

	University  library 
Old/New bursary       
	15
9
	2
	13
	Moderate

	Sporty complex/ School stadium
	6
	1
	5
	Sparse

	Dam area/ kwakwalawa
	33
	5
	28
	Dense

	Totals
	151
	34
	117
	-


SOURCES; FIELD SURVERY 2025

Table 3, Challenges in Faidherbial Albida Tree Survival In Usmanu  Danfodiyo University  Sokoto , Main Campus
	Area
	Drought
	High temperature
	Pests/disease
	Over exploitation

	Faculty of agriculture
	18.5
	11.0
	14.0
	9.5

	Faculty of chemicals and life sciences
	16.2
	9.8
	12.1
	8.0

	Faculty of social science 
	14.8
	8.9
	11.5
	7.8

	Faculty of education And extension service 
	15.6
	9.5
	12.2
	8.5

	Faculty of law 
	13.2
	8.4
	10.2
	7.5

	Students hotels 
	19.5
	13.0
	16.0
	10.8

	University  library 
	15.0
	8.6
	10.9
	7.2

	Old and new bursary 
	 14.0
	8.0
	10.5
	7.0

	Stadium and sporty complex 
	17.2
	11.2
	14.3
	9.2

	Dam area / kwakwalawa
	10.0
	6.0
	7.2
	5.0


SOURCES; FIELD SURVERY 2025


Table 4: Conservation Practices and Initiatives for Faidherbia Albida Tree In UDUS Main.
	Area
	Spraying insecticides
	Vegetative propagation
	Biological controls
	Imsproved tree

	Faculty of agriculture 
	10.5
	8.5
	9.2
	8.0

	Faculty of chemical and life science 
	9.0
	7.5
	8.2
	7.0

	Faculty of social science 
	8.0
	6.5
	7.2
	6.0

	Faculty of education and extension services 
	8.5
	7.0
	7.8
	6.8

	Faculty of law 
	6.8
	5.8
	6.2
	5.5

	Students hostels 
	5.5
	4.5
	5.0
	4.0

	University  library
	7.0
	5.9
	6.5
	5.8

	Old and new bursary 
	6.5
	5.5
	5.8
	5.0

	Dam area and kwakwalawa 
	12.0
	10.8
	11.2
	10.5

	Stadium and sporty complex 
	5.8
	4.8
	5.0
	4.3


SOURCES; FIELD SURVERY 2025
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[bookmark: _Toc214849324]5.0 					DISCUSSION
[bookmark: _Toc214849325]5.1 Discussion
The findings from this study clearly reveal that Faidherbia albida (commonly called Gawo) is present in various parts of Usmanu  Danfodiyo University , Sokoto  (UDUS) main campus but is gradually declining in population. The results in Chapter Four showed that areas such as the Dam Area and the Faculty of Agriculture recorded the highest number of Faidherbia albida trees due to favorable moisture conditions and better management practices. In contrast, the Faculties of Law, Social Sciences, and the Sports Complex showed sparse distribution, mainly because of human interference, construction activities, and limited replanting efforts.
Drought and poor rainfall distribution were identified as the most significant environmental factors affecting tree survival. The Sokoto  region lies in the semi-arid Sudan Savanna zone, which experiences long dry seasons and high evapotranspiration rates (Federal Meteorological Agency, 2022). These conditions, combined with human activities such as firewood collection and land clearing, accelerate the decline of Faidherbia albida.
Management and conservation practices were also found to be weak in most study areas. While the Faculty of Agriculture and the Dam Area demonstrated moderate management, other locations lacked consistent watering, fertilization, or pest control programs. This reflects the limited institutional awareness about the ecological and economic value of Faidherbia albida in campus landscaping and environmental sustainability.
The results further indicate that conservation initiatives such as vegetative propagation, spraying of insecticides, and the use of improved varieties were mainly carried out in the Faculty of Agriculture and the Dam Area. This supports earlier studies by Boffa (1999) and Teklehaimanot (2004), which emphasized that successful Faidherbia albida management requires active human intervention through propagation, maintenance, and protection against exploitation.		
Overall, the study shows that while Faidherbia albida remains an important ecological species in UDUS, its long-term survival is threatened by environmental stress, overexploitation, and low conservation awareness. Without deliberate management strategies, its population may continue to decline across the campus landscape.
This study investigated the population status, distribution, challenges, and management practices of Faidherbia albida in ten selected areas within Usmanu  Danfodiyo University , Sokoto  main campus. The areas covered included the Faculties of Agriculture, Science, Social Sciences, Education, Law, the Students’ Hostels, University  Library, Administrative Block, Sports Complex, and the Dam Area.
Data were collected through field surveys, observations, and questionnaires administered to 50 respondents consisting of students, staff, and other campus workers. The study found a total of 151 trees, with 117 alive and 34 dead, indicating a moderate but uneven distribution across the campus. The Dam Area recorded the densest population, while the Faculty of Law and Sports Complex showed sparse occurrences.
Major challenges affecting Faidherbia albida survival included drought, pest and disease attack, overexploitation, and night temperature stress. The lack of consistent watering, pruning, fertilization, and pest management practices contributed to declining health of trees in most areas.
The research also showed that conservation and management efforts were minimal, except in the Faculty of Agriculture and the Dam Area, where awareness and active tree planting were higher. This suggests a need for stronger institutional policies and reforestation programs to protect and expand Faidherbia albida stands on campus.
[bookmark: _Toc214849326]5.3 Conclusion
The study concludes that Faidherbia albida plays a vital ecological and environmental role in the UDUS main campus but faces significant threats from both environmental and human factors. Its population is unevenly distributed, with several areas experiencing decline due to lack of care, drought, and deforestation for infrastructural development.
Proper management practices such as regular watering, pruning, and pest control are limited to only a few areas. Without coordinated conservation strategies, the species could experience further decline, leading to loss of biodiversity and reduced environmental quality on the University  campus.
Therefore, Faidherbia albida should be recognized as a key component of campus greening and environmental sustainability efforts. Promoting awareness among students and staff is essential for ensuring its long-term survival.
[bookmark: _Toc214849327]5.4 Recommendations
Based on the findings of this study, the following recommendations are made to ensure the protection and sustainable management of Faidherbia albida within Usmanu  Danfodiyo University , Sokoto :
1. Establishment of a Campus Tree Management Committee:
The University  should create a dedicated committee under the Works and Maintenance Department or Faculty of Agriculture to oversee tree planting, protection, and maintenance programs.
2. Regular Watering and Pruning:
Areas with sparse distribution such as the Faculties of Law and Social Sciences should be prioritized for regular watering and pruning to enhance tree health and regeneration
3. Awareness and Environmental Education:
Workshops, seminars, and student campaigns should be organized to promote the ecological and economic importance of Faidherbia albida in soil fertility improvement, shade provision, and biodiversity conservation
4. Reforestation and Tree Planting Programs:
The University  should establish annual tree planting exercises across hostels, faculties, and open areas. Priority should be given to planting Faidherbia albida seedlings due to its adaptability to dry environments.
5. Pest and Disease Control Measures:
Regular spraying of environmentally friendly insecticides and introduction of biological control agents should be adopted to manage pest infestations.
6. Soil Fertility Improvement:
Organic manure or compost should be applied periodically around tree bases to improve soil nutrient levels, especially in degraded areas.
7. Research and Monitoring:
The Faculty of Agriculture should collaborate with environmental units to monitor the health, growth, and population trend of Faidherbia albida across campus.
8. Policy Enforcement:
Cutting or removal of trees for construction or fuel should be strictly regulated by the University ’s environmental management unit.
By implementing these recommendations, Usmanu  Danfodiyo University , Sokoto  can not only sustain existing Faidherbia albida populations but also promote environmental resilience and ecological balance across the campus.
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APPENDIX 
FIELD SURVEY / OBSERVATION CHECKLIST

	S/N
	Area Name / Location
	GPS / Landmark
	No. of Trees Observed
	No. of Seedlings
	Approx. Height (m)
	Tree Diameter (DBH cm)	
	Tree Health (Good / Fair / Poor / Dead)
	Possible Cause of Damage
	Remarks

	1.
	Faculty of Agriculture
	
	
	
	
	
	
	
	

	2.
	Faculty of Science
	
	
	
	
	
	
	
	

	3.
	Faculty of Social Sciences		
	
	
	
	
	
	
	
	

	4.
	Faculty of Education	
	
	
	
	
	
	
	
	

	5.
	Faculty of Law		
	
	
	
	
	
	
	
	

	6.
	Student Hostels		
	
	
	
	
	
	
	
	

	7.
	Library Area
	
	
	
	
	
	
	
	

	8.
	Administrative Block
	
	
	
	
	
	
	
	

	9.
	Sports Complex
	
	
	
	
	
	
	
	

	10.
	Dam Area / Open Field
	
	
	
	
	
	
	
	



🧾 B. QUESTIONNAIRE FOR STUDENTS, STAFF, AND COMMUNITY MEMBERS. 
Section A: Personal Information
1. Gender:☐ Male   ☐ Female
2. Age:☐ 18–25   ☐ 26–35   ☐ 36–45   ☐ Above 45
3. Status:☐ Student   ☐ Academic Staff   ☐ Non-Academic Staff   ☐ Others (specify) __________________________________________________________
4. Faculty/Department or Work Unit: ______________________________________

Section B: Knowledge and Awareness
5. Have you heard of Faidherbia albida (Gawo) tree before?☐ Yes   ☐ No
6. Do you know the importance of this tree to the environment?☐ Yes   ☐ No
7. If yes, mention one or two benefits you know: -------------------------------------------------
8. Are there Faidherbia albida trees near your faculty, hostel, or workplace?
☐ Yes   ☐ No   ☐ Not sure
9. Have you noticed any reduction in the number of these trees in recent years?
☐ Yes   ☐ No   ☐ Not sure
Section C: Causes of Decline
10. What do you think is the main cause of the low population or death of Faidherbia albida in UDUS?
☐ Deforestation / Construction
☐ Drought or lack of rainfall
☐ Overgrazing by animals
☐ Cutting for firewood
☐ Lack of awareness
☐ Others (specify) ___________________________
11. Do you think the university community is aware of the importance of this tree?
☐ Yes   ☐ No   ☐ Not sure
12. Have you ever seen anyone cutting or destroying these trees within the campus?
☐ Yes   ☐ No
13. If yes, what was the reason (if known)?
☐ Firewood   ☐ Construction   ☐ Land clearing   ☐ Others (specify) __________________
Section D: Conservation and Suggestions
14. Do you think Faidherbia albida should be protected and replanted in UDUS?
☐ Yes   ☐ No
15. What should the university do to increase its population? (Tick as many as possible)
☐ Plant more seedlings
☐ Create awareness programs
☐ Stop unnecessary tree cutting
☐ Water and care for young trees
☐ Include it in beautification and greening projects
16. Would you participate in a tree-planting exercise if organized on campus?
☐ Yes   ☐ No
17. Any additional comments or suggestions:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

