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ABSTRACT 

Sustained wetland functioning needs proper land use planning which in its best requires 

integrated land management. High anthropogenic pressures on the Kibasira Swamp may 

undermine its potential in biodiversity conservation and ecosystem services provisioning. 

A study was conducted to investigate the implications of land use/cover on the 

biodiversity of Kibasira Swamp. Landsat TM and ETM+ images for the period 1990, 

1998 and 2011 were used to quantify the changes. Plants and bird species were also 

assessed using nested plots of 0.08 ha and point count of 50 m radius respectively. The 

sampling points (plots) were established along 8 transects of 3 km radiating from the 

Swamp. Information from key informants was collected to assess the past status and 

trends in biodiversity of the Swamp. Results revealed a 1% and 4% increase in areas 

covered by water and forests respectively for the periods between 1990 and 1998 whilst 

Papyrus and cultivated areas decreased by 8% and 3%, respectively in the same period.  

For the period 1998 to 2011, there was a 35% and 9% decrease in areas covered by water 

and forests respectively while that of Papyrus increased by 40% and cultivated areas by   

8%. Farmlands had higher bird species richness (76 species)   than other habitats. 

However, the Swamp had higher abundance of birds (22 260 birds/km2) than other 

habitats. Furthermore areas with termite mounds had significantly higher tree species 

richness than surrounding areas (t = 1.68, P< 0.001). At least 15 tree species were found 

only in termite mounds. There is a strong evindence that land use/cover in the Kibasira 

swamp has changed substantially over time  due to increasing athropogenic activities 

especially agriculture. This has resulted into a profound influence on the biodiversity of 

the Swamp. Measures to contain the anthropogenic activities that are a threat to the 

biodiversity of the Swamp and the Kilombero wetlands at large are inevitable.   
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Background information 

Wetlands are estimated to cover about of 1.2 million km2 globally and provide many 

services to support livelihoods of adjacent human populations (MEA, 2005). They harbor 

unique flora and fauna and are closely associated with high potential for climate change 

due to high emission of methane and mitigation resulting from conservation of organic 

matter (Pietersen and Beekman, 2000; MacClellan, 2005; MEA, 2005; Dudgeon et al., 

2006; Lloyd et al., 2013). The coverage of wetlands in Africa is still poorly resolved 

(Tooth and McCarthy, 2007), though different estimates exist, ranging from 220 000 km² 

to 1 250 000 km² (Bullock et al., 1998) whereby about 5% is estimated to be in 

Tanzania’s wetlands (URT, 1991). Tanzania is recognized to have wetlands of 

international importance like Kilombero Valley Ramsar Site (KVRS) which harbors 

about 75% of the world wetland dependent Puku antelope population (Kobus vardon) 

(Samora et al., 2012; Ramsar, 2002). Also presence of important Papyrus Swamps like 

Kibasira Swamp within the Kilombero Ramsar site increase its value in supporting 

important habitats for the endemic Kilombero weaver (Ploceus burnieri) which is 

considered vulnerable with declining population and other bird species. Moreover, 

Kibasira Swamp is recognized as the habitat for the previously unknown plant species of 

Vigna from the family Leguminosae (Starkey et al., 2002). However, the current global 

and local trend in wetland degradation is expected to exacerbate the rate of Biodiversity 

loss in wetlands than on terrestrial ecosystems (Barbier, 1993; Sala et al., 2000; MEA, 

2005; Dudgeon et al., 2006).  The loss of Biodiversity in KVRS is much influenced by 

land use change due to increasing land demand for agriculture, livestock grazing and 

settlements (Jenkins et al., 2002; Rebelo, 2009; Samora et al., 2012). Increasing 

competition for resources between livestock and wild animals in line with agricultural 
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expansion, is threatening the survival of wild animal population and other Biodiversity 

(Jenkins et al., 2002;  Bonnington et al., 2007) and will continue to cause habitat 

fragmentation (TAWIRI, 2011; Williams and Winfree, 2013). Monitoring the extent of 

wetland degradation/land cover changes and its implications on Biodiversity is 

important. This study aimed at determining the effects of land use land cover on the 

Biodiversity of Kibasira Swamp in KVRS, determination of the plant species 

composition, diversity and life forms along anthropogenically based disturbance 

gradient, determination of the difference in tree species richness and composition 

between termites mounds and non-termite mounds areas as they both receives different 

levels of disturbance and determination of the bird species compositions, diversity and 

abundance along anthropogenically based disturbance gradient. This information 

gathered will be of helpful towards development of management strategies for 

biodiversity conservation and sustainable use of wetlands under human utilization 

pressure. 

 

1.2  Problem statement and Justification 

Kilombero valley Ramsar Site is one among important wetlands that harbor a diversity of 

flora and fauna (Bonnington et al, 2010; TAWIRI, 2011). It is estimated to be  home of 

about 75% of the global wetland dependent Puku antelope (Kobus vardon) population 

(Ramsar, 2002), and at least 251 bird species, 51 reptile species, 26 amphibians, 81 

butterfly and 350 plant species (Starkey et al., 2002; TAWIRI, 2011). Although there is 

much information on the ongoing loss of potential biodiversity due to agricultural 

expansion, overgrazing and rapid increase in human settlements in the KVRS (Jeckins et 

al., 2002; Starkey et al., 2002; Bonnington et al., 2010; TAWIRI, 2011; Samora et al., 

2012) little has been done to link land cover/use dynamics and its implications on the 

dynamics of Biodiversity especially in the wetlands at local scale. Focusing on the 
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Kibasira Swamp, this study investigated the dynamics of land cover/use change and its 

implications on the dynamics of biodiversity. Results from this study may be used in 

developing conservation strategies for the Swamp in order to ensure sustainable 

biodiversity management and livelihood improvement. 

 

1.3 Study Objectives 

1.3.1 General objective 

The general objective of the study was to determine the implications of land use land 

cover on the Biodiversity of the Kibasira Swamp in the KVRS. 

 

1.3.2 Specific objectives 

     The specific objectives of the study were to: 

i. To assess the land use land cover changes in the Kibasira Swamp for the period 

1990 to2011. 

ii. Determine plant species composition, diversity and life forms along 

anthropogenically based disturbance gradient. 

iii. Determine the difference in tree species richness and composition between 

termite mounds and non-termite mounds areas. 

iv. Determine bird species compositions, diversity and abundance along 

anthropogenically based disturbance gradient. 

 

1.3.3 Research questions 

The research questions are: 

i. What is the trend of land use land cover of Kibasira Swamp for the period 1990 to 

2011? 
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ii. What are the plant species composition, diversity and life forms along 

anthropogenically based disturbance gradient? 

iii. What is the difference in tree species composition and richness between termite 

mounds and non-termite mounds areas? 

iv. What are bird species compositions, diversity and abundance along 

anthropogenically based disturbance gradient? 
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CHAPTER TWO 

 

2.0 LITERATURE REVIEW 

2.1 Definetions of terms 

2.1.1 Wetlands 

Wetlands as defined by the Ramsar Convention are areas of marsh, fen, peat land or 

water, whether natural or artificial, permanent or temporary, with water that is static or 

flowing, fresh, brackish or salt, including areas of marine water the depth of which at 

low tide does not exceed six meters (Ramsar Convention Secretariat, 2013). Also can be 

defined as areas where water is the primary factor controlling the environment and the 

associated plant and animal life. They occur where the water table is at or near the 

surface of the land, or where the land is covered by shallow water (Ramsar Convention 

Secretariat, 2006) including human-made wetlands such as waste-water treatment ponds 

and reservoirs (Ramsar Convention Secretariat, 2013) 

 

2.1.2 Land cover 

Land cover refers to the physical and biological cover over the surface of land, including 

water, vegetation, bare soil, and/or artificial structure.  

 

2.1.3 Land use 

The term ‘land use’ is used to describe human uses of the land, including actions that 

modify or convert land cover from one type to another. It involves the management and 

modification of natural environment or wilderness into built environment such as 

settlements and semi-natural habitats such as arable fields, pastures, and managed 

woods. 
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2.1.4 Land use land cover change (LULCC) 

 Land use land cover change (LULCC) is the general term used to describe the human 

modification of Earth's terrestrial surface. These modifications encompass the greatest 

environmental concerns of human populations today, including climate change, 

biodiversity loss, water pollution, soil pollution and air pollution. Monitoring and 

mediating the negative consequences of LULCC while sustaining the production of 

essential resources is vital and has become a major priority of global researchers and 

policymakers. 

 

2.2 Wetlands of Tanzania 

Wetlands cover about 10% of the country's total surface area, and are composed of fresh 

water, marine and coastal wetlands, including mangrove swamps, coral reefs, sea weeds 

and grasses, inter-tidal mud flats, inland wetland systems, rivers and inland flood plains, 

and artificial wetlands (URT, 2001). Wetlands of Tanzania not only support an extensive 

trading and transport system but also provide fertile resource base on alluvial plains 

potential for agriculture. Research and different surveys have provided evidence to show 

the values of wetlands as among the most productive ecosystems (Kangalawe and 

Liwenga, 2005; Kashaigili and Majaliwa, 2010; Punwong et al., 2013). They are 

multifunctional with diverse values and functions yet these systems are either ignored or 

underestimated during planning in favor of a single interest or sector. 

 

Tanzania is composed of wetland of international importance including Kilombero 

Valley Floodplain, lake Natron Basin, Malagarasi-Muyovosi Wetlands and Rufiji-Mafia-

Kilwa Marine Ramsar site (Ramsar, 2015). These unique ecosystems contain a 

representative, rare, or unique example of a natural or near-natural wetland type found 

within their appropriate biogeographic region (Ramsar, 2015). Despite their recognition 
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as wetlands of international importance (Ramsar, 2015), their unique flora and fauna is 

threatened by pollution and human activities which will jeopardise the future existence 

of individual species and ecosystems at large (Kashaigili et al., 2006; Kashaigili, 2013; 

Ntongani et al., 2014). Therefore, there is a need for serious management of these 

productive ecosystems to help and meet the need of a rising population and alleviate 

environmental problems. 

 

2.3 The concept of land use land cover change and wetland degradation 

The potential of wetlands in supporting the livelihood of adjacent communities is 

globally recognized and well explained by MEA (2005) that, they provide provisioning 

importance, regulating importance, cultural and Supporting importance. However, 

wetlands are impacted by land use land cover change including extensive agriculture, 

livestock grazing, increased population and settlement which quensequently results into 

habitat degradation, wetland shrinkage, and loss of biodiversity (MEA, 2005;  Dudgeon 

et al., 2006; Rebelo et al., 2009; Ayebare et al., 2011). This is often because the values 

of wetlands are being mis-stated or mis-regarded.  

 

It has been reported that, the degradation and loss of wetlands is more intense than that 

of other ecosystems (MEA, 2005; Dudgeon et al., 2006). Increasingly, the status of 

wetland species is deteriorating faster than those of other ecosystems (Tockner and 

Stanford, 2002; MEA, 2005; Tockner et al., 2008) and the projection of the   continued 

loss and degradation of wetlands is said to reduce the capacity of wetlands to mitigate 

impacts and may result in further reduction in people’s livelihoods in the near future 

(MEA, 2005). It is argued that many wetlands diminish the adverse effects of flooding, 

and the loss of these wetlands increases the risks of floods occurring (MEA, 2005). 

Wetland, such as Kilombero Valley Floodplains are the main providers of flood 
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attenuation potential in inland water systems and saves a lot of people living in areas of 

high flood risk without which the risk will be more intense (MEA, 2005).  

 

 Many wetland dependent species including water birds and even the poorly known 

wetland fauna, such as invertebrates in different part of the globe are in decline as a 

result of wetland degradation (MEA, 2005; Dudgeon et al., 2006). The decline in 

population is also reported in wetland dependent Puku antelope (Kobus vardon) in 

Kilombero Valley flood plain (Bonnington et al., 2007; Bonnington et al., 201). 

 

Although anthropogenic degradation makes wetland dynamics difficult to decode 

(Nagabhatla et al., 2006) effective assessment, inventory, monitoring and mapping of 

wetlands can improve our understanding on the ecological and social economic factors 

that have effects on wetlands (Kashaigili et al., 2006; Kashaigili and Majaliwa, 2010; 

Nagabhatla, 2012) and also can help to recognize the interlinkage of various wetland 

composition and that support the adjacent livelihood (Nagabhatla et al., 2006). 

Therefore, these changes of  wetland ecosystems into other land uses (Kashaigili et al., 

2006; McCartney et al., 2010; Nagabhatla, 2008, 2012; Kashaigili, 2013) must be 

accompanied by thorough inventories, assessment, mapping and monitoring to ensure 

record keeping for better wetland management (Nagabhtla et al., 2010). The 

vulnerability of wetland ecosystems should act as a key in promoting monitoring 

programs to ensure that they are utilized sustainably (McCartney et al., 2010). 
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CHAPTER THREE 

 

3.0 MATERIALS AND METHODS 

3.1 Description of the study area 

Kilombero Valley Ramsar site (KVRS) falls in Kilombero and Ulanga districts, 

Morogoro region in the Sothern central Tanzania. It is the largest freshwater wetland in 

East Africa situated in low elevation. The Valley has bimodal rainfall with an annual 

average between 1 200 and 1 400 mm with period of short rains between December and 

February and period of long rains between March and May (Bonnington et al., 2007). It 

is estimated to have 7 967 km2 wet area (Ramsar, 2002) with 6 912 km2 of it being 

designated as game controlled area (TAWIRI, 2011). The Valley is situated between 

Udzungwa Mountains and Mahenge Escarpment having a catchment area of about 40 

000 Km2 (Mombo et al., 2011; Samora et al., 2012). The flood plain vegetation is 

dominated by high Panicum maximum and Pennisetum grasses, woodland patches 

containing species such as Brachystegia sp, Julbernardia sp, Kigelia africana, 

Lonchocarpus capassa and Combretum sp.  Kilombero valley consists of permanent 

Swamps which are closely restricted to the vicinity of the channels and some lagoons. 

This study was conducted specifically in Kibasira Swamp (Fig 1) located on the southern 

part of the Mofu village (8° 19´ S, 36° 19´ E) which was estimated to have an area of 50 

km2 with continuous Swampy forest (Ramsar, 2002; Starkey et al., 2002). 
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Figure 1: A map showing the location of the Kibasira Swamp in Kilombero Valley 

Ramsar Site, Tanzania. 

 

3.2 Data collection 

3.2.1 Sampling design 

3.2.1.1 Satellite Imagery data 

The shape file digitized from the toposheet (Series Y742, Edition 1 – TSD)  published by 

Surveys and Mapping Division, Ministry of Lands, Housing and Urban Development, 

Tanzania in 1983 was used to clip the area of interest (AoI) from the acquired satellite 

imagery. Spatial data were downloaded from image suppliers (USGS GLOVIS). 
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3.2.1.2 Ecological survey 

The study area was classified into five habitat types based on land use and vegetation 

(Jenkins et al., 2002). The classified habitat types as Swamps, farmland, grassland, 

wooded grassland and woodland aimed to compare bird abundance in different habitat 

types as they are prone to different level of disturbance (Starkey et al., 2002; Ntongani 

and Samora, 2013). Systematic sampling was employed with first plot being randomly 

established. Transect were established in a way that, they cut across different habitat 

types along anthropogenic disturbance gradient. Disturbance gradient was defined as the 

distance from the Swamp radiating outwards which made the possibility of encountering 

different land cover experiencing different levels of anthropogenic disturbance. 

Considering the Swamp as the center and or core habitat, 8 transects of 3km long were 

established radiating from the core habitat (Swamp) outward. Within transects, nested 

plots of 20 by 40m for tree species, 5 by 5m for shrubs and 2 by 2m for herbs and grasses 

were established at a distance of 500m apart. Within plots all plant life forms (trees, 

shrubs, herbs, grasses and sedges) were enumerated and identified (Starkey et al., 2002; 

Sutherland, 2006). Each plot was georeferenced using GPS map 60 CSx for future 

monitoring. The observation of difference in plant species composition in areas with and 

without termite mounds was also made. Point counts were adopted for bird survey, 

whereby 10 minutes were used to count individual birds in a fixed station of 50m radius. 

Inter point distance of 500m was employed following a 3km transect (Sutherland, 2006) 

 

3.3 Data analysis 

3.3.1 Analysis of land cover dynamics 

3.3.1.1 Image selection and acquisition 

Selection of the images for land cover change analysis considered the percentage cloud 

cover, the seasonality and phonological effects (Kashaigili, 2006), Table 1 shows a list 
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of images which were selected for image processing and change analysis. The images 

selected were all from dry season in order to acquire images with minimum cloud cover 

and also to avoid differences due to season effects hence enhancing spectral 

separability. In this study land sat images of 1990, 1998 and 2011 was used for land use 

land cover change classifications 

 

Table 1: Landsat images acquired for analysis of land cover cover dynamics 

Image Path/Row Date of acquisition Season % cloud cover 

Landsat TM 168/66 11.7.2011 dry 0 

Landsat TM 168/66 30.7.1998 dry 0 

Landsat TM 168/66 21.7.2011 dry 10 

 

3.3.1.2 Image processing 

Image processing involved three stages, these were: Image pre-processing, rectification 

or georeferencing and image enhancement. 

 

3.3.1.2.1 Image pre-processing 

 The methods for image analysis required the use of both visual and digital image 

processing. Prior to image processing, images were extracted from the full scenes using 

ERDAS Imagine software, Version 2011 to subset scenes into area of interest (AOI) 

followed by rectification. 

 

3.3.1.2.2 Image rectification 

Image rectification was performed in order to correct data for distortion or degradation 

which may result from the image acquisition process. To ensure accurate identification 

of temporal changes and geometric compatibility with other sources of information, the 



13 

 

images were geo-coorded to the coordinate and mapping system of the national 

topographic then the created sub-scenes were subjected to geometric correction. 

 

3.3.1.2.3 Image enhancement  

In order to reinforce the visual interpretability of images, a color composite (Landsat 

TM bands 4, 5, and 3) was prepared and its contrast was stretched using a Gaussian 

distribution, a 3 x 3 high pass filter was applied to the color composite to further 

enhance visual interpretability of linear features e.g. land use features like cultivated 

areas, forests etc. All image processing were carried out using ERDAS Imagine 

software version 2011. 

 

 3.3.1.3 Preliminary Image classification 

Preliminary Image Classification was performed to extract the differentiated land use 

and land cover categories from remote sensing data. This process was done prior going 

to the field to roughly identify vegetation types and other land use and land cover 

classes using satellite images of 1990. Supervised image classification using Maximum 

Likelihood Classifier (MLC) was used to create base map which was then used for 

ground truthing. The maximum likelihood classifier was used because it considers the 

spectral variation within each category and the overlap covering the different classes 

(Kashaigili et al., 2006). 

 

3.3.1.4 Ground truthing 

Ground truthing was done in order to verify and modify land use land covers obtained 

during preliminary image interpretation. GPS map 60CSx was used to locate sampled 

land cover observations. During the ground truthing, the following major land cover 

classes were identified: cultivated land, forest, Papyrus (Sedge vegetation) and areas 

covered by water. 
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3.3.1.5 Final image classification 

Supervised classification was performed and it involved selection of training sites on 

the image. Training sites are sites of pixels that represent specific land classes to be 

mapped (Erdas, 1999). They are pixels that represent what is recognized as discernable 

pattern or potential cover classes. Training sites were generated by on-screen digitizing 

of selected areas for each land cover class identified on the color composite. Training 

was iterative process, whereby the selected pixels were evaluated by performing an 

estimated classification. Based on the inspection, training samples were refined until a 

satisfactory result was obtained. The objective was to produce thematic classes that 

resemble or can be related to the actual land cover types on the earth’s surface. 

 

3.3.1.6 Classification of Accuracy Assessment 

Land cover maps derived from image classification usually contain some errors. 

Therefore, it is very important to evaluate the classification results obtained (Foody, 

2002; Bhalli et al., 2013). Among the common measures used for measuring the 

accuracy of thematic maps derived from multispectral imagery is the use of 

error/confusion matrix. An error matrix is a square assortment of numbers defined in 

rows and columns that represent the number of sample units assigned to a particular 

category relative to the actual category as confirmed on the ground 

 

 3.3.1.7 Preparation of land use land cover maps 

Classified images were recorded to respective classes (i.e. Areas covered by water, 

Forest, Papyrus vegetation and cultivated land). Following the recoding, images were 

filtered using a 3 x 3 majority-neighbourhood filter. The classified images were filtered 

in order to eliminate patches smaller than a specified value and replace them with the 

value that is most common among the neighbouring pixels. A mosaic operation was 
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performed to multiple classified images to produce one map for the entire study area. 

The joining of geo-referenced images followed image mosaicking process. The input 

images contained the same map and projection information with the same number of 

layers. After mosaicking, sub-setting was performed in order to break out a portion of a 

large image file into one or more smaller files. The size of the image was then reduced 

to smaller size (AoI) because original image files contain areas much larger than a 

particular study area. This process speeds up image processing due to the smaller 

amount of data to process (Erdas, 1999) 

 

3.3.1.8 Land use land covers change detection analysis 

Change detection is a very common and powerful application of satellite based remote 

sensing. Change detection entails findings the type, amount and location of land use 

changes that are taking place (Kashaigili, 2006). 

Post classification comparison was used to quantify the dynamics of land in 21 years 

period (1990, 1998, and 2011). Post classification comparison has the advantage of 

bypassing the difficulties associated with the analysis of the images that are acquired at 

different times of the year, or by different sensors thus increasing change detection 

accuracy (Li et al., 2007) 

 

3.3.1.9 Assessment of the rate of cover change 

Estimation for the rate of change for different land covers was computed based on the 

following formulae (Kashaigili and Majaliwa, 2010) 

% Cover change = 
                               

             
 
   

 x 100%........................... (1) 

Annual rate of change = 
                               

      
 ………………….. (2) 
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% Annual rate of change = 
                               

                     
x100%............... (3) 

 

Where;  

Area i year x = area of cover i at the first date,  

Area i year x+1 = area of cover i at the second date,  

 

n

i xyeariArea
1 = the total cover area at the first date and  

tyears = period in years between the first and second scene acquisition dates. 

 

3.3.2 Plant species composition, diversity and life form along the athropogenically 

based disturbance gradient  

Plant species composition was a list of different plant species identified. Shannon-

Wiener and Simpson indices were computed using Vegan package in R software. Plant 

species life forms were identified and counted basing on the ability to occupy a certain 

habitat as they radiate from the Swamp. 

 

3.3.3 Bird species compositions, abundance and diversity along the 

anthropogenically based disturbance gradient  

Bird species composition was a list of different bird species identified at Kibasira Swamp 

while density (abundance) of birds was computed using the following formula 

D = 
       

    
    

       

  
  .................................................................. (4) 

 

Where 

R = radius of the first zone 

n1 = number of birds counted within r 

n2 = number of birds beyond r 
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m = number of replicate plots in the set (Sutherland, 2006) 

The  Shannon-Wiener’s and Simpson diversity indices were computed using vegan 

package in R softwere. Bird abundance were computed in different habitat types and 

tested by using One way analysis of variance (ANOVA) for significance difference  

between  habitats. 
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CHAPTER FOUR 

4.0 RESULTS  

4.1 Dynamics of land use/cover in Kibasira Swamp 

4.1.1 Accuracy assessment on land cover maps 

The developed error matrix using reference data from ground truthing was used to 

perfom overall users and producer’s accuracy as well as kappa coefficient. The results 

indicate good overall classification results with overall accuracy of 84.21% and a kappa 

coefficient of 0.73. The land use land cover maps for the year 1990, 1998 and 2011 are 

presented in Figs. 3, 4 and and 5. Based on the land cover maps, there is strong evidence 

that the land use/cover of Kibasira Swamp has changed substantially over time due to 

increasing anthropogenic activities. Trend of land use/cover in Kibaswira Swamp is 

shown in Fig 2. 

 

Figure 2: Trend in Land Use/Land Cover (LULC) of Kibasira Swamp for the 

period 1998 to 2011 
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Figure 3: Land cover map for Kibasira Swamp, Kilombero Valley, Tanzania for the 

year 1990 

 

Figure 4: Land cover map for Kibasira Swamp, Kilombero Valley, Tanzania for the 

year 1998 
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Figure 5: Land cover map for Kibasira Swamp, Kilombero Valley, Tanzania for the 

year 2011 

 

4.1.2 Area covered by different cover classes for the period 1990 to 2011 

Kibasira Swamp is estimated to cover a total area of 4 695 ha with 2 194 ha (47%) 

covered by water, 505 ha (11%) covered by forest, 1288 ha (27%) covered by Papyrus 

sedges (Cyperus papyrus) and 709 ha (15%) covered by cultivated land in 1990. For the 

period 1998 Kibasira Swamp is estimated to cover an area of 4 704 ha, with 2219 ha 

(47%) covered by water, 694 ha (15%) covered by forest, 1 206 ha (25%) covered by 

Papyrus sedges and 586 ha (12%) covered by cultivated land. In the year 2011, Kibasira 

Swamp is estimated to cover an area of 4704 with 553 ha (12%) covered by water, 262 

ha (6%) covered by forest, 2781 ha (59%) covered by Papyrus and 959 ha (20%) covered 

by cultivated land. 
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4.1.3 Area and percentage area change in different land cover classes for the 

period 1990 to 2011 in Kibasira Swamp 

There was slight increase of the area covered by water by 1% (25 ha) and forest by 4% 

(189 ha) for the period 1990 – 1998.  On the other hand there was a decrease i n area 

covered by Papyrus by 8% (398 ha) and cultivated land by 3% (123 ha) (Table 2). For 

the period 1998 – 2011, there was a decrease in area covered by water by 35% (1665 ha) 

and forest by 9% (432 ha) while that of Papyrus increased by 40% (1 891 ha) and 

cultivated land increased by 8% (333 ha) (Table 2 and Fig 2). Ntongani et al., (2014), 

revealed that Kilombero Valley has lost 11.5% of closed woodland, 8.4% of grassland, 

19% of natural forest, 11.9% of seasonal Swamp whilst cultivated land increased by 

41.82% for the period 1990 to 2000 due to anthropogenic pressures. 

 

Table 2: Area covered by different land cover classess for the period of 1990, 1998 

and 2011 in Kibasira Swamp, Kilombero Valley, Tanzania 

 1990 1998 2011 

Cover type Area (Ha) % 

Cover  

Area (Ha) % 

Cover 

Area (Ha) % 

Cover 

Water 2194 47 2219 47 553 12 

Forest 505 11 694 15 262 6 

Papyrus 1288 27 1206 25 2781 59 

Cultivated land 709 15 586 12 959 20 

Total Area 4695  4704  4555  

 

Note: The difference in total area was due to cloud cover – 73 ha in the period 1990 – 

1998 and 76 ha in the period 1998 – 2011 
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Table 3: Area and percentage cover change for the period 1990 to 2011 in Kibasira 

Swamp, Kilombero Valley, Tanzania 

 1990 – 1998 1998 – 2011 

Cover type Area change (Ha) % 

Change 

Area change (Ha) % 

Change 

Water 25 1% -1665 -35% 

Forest 189 4% -432 -9% 

Papyrus -398 -8% 1891 40% 

Cultivated land -123 -3% 373 8% 

 

4.1.4 Annual rate of change in different land cover classes for the period 1990 -

1998 and 1998 -2011 in Kibasira Swamp 

Forests and water increased annually by a rate of 5% and 0.1% respectively for the 

period 1990 to 1998 whilst Papyrus and cultivated land both decreased by annual rate of 

2% in the same period. There were annual decline of areas covered by water and forest 

by an annual rate of 6% and 5% respectively while areas covered by Papyrus and 

cultivated land increased by annual rate of 21% and 5% respectively for the period of 

1998 to 2011.  
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Table 4: Annual rate of change for different cover classess for the period 1990 – 

1998 and 1998 – 2011, in Kibasira Swamp, Kilombero Valley, Tanzania 

 1990 – 1998 1998 – 2011 

Cover type Annual rate of 

change (Ha) 

% 

Annual 

rate of 

change 

Annual rate of 

change (Ha) 

% 

Annual 

rate of 

change 

Water 3 0.1% -128 -6% 

Forest 24 5% -33 -5% 

Papyrus -50 -2% 145 21% 

Cultivated land -15 -2% 29 5% 

 

4.2 Plant species composition along the disturbance gradient in Kibasira Swamp 

A total of 117 ± 5 different plant species from 40 different families were recorded in and 

around Kibasira Swamp (Appendix 1).  

 

4.2.1 Plant life forms 

Tree and shrub species composition increased as one radiate from the Swamp outward 

while sedges, herbs and grasses declined in composition and richness (Fig 6). Sedges, 

grasses and herbs were more abundant in and around the Swamp while shrubs and trees 

were more abundant far from the Swamp. Despite the declining trend, grasses were more 

abundant than other life forms around Kibasira Swamp while sedges were more 

abundant in the Swamp.  
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Figure 6: Composition of different life forms along a gradient radiating 

from the Swamp outwards  

Note: The trendlines in Fig 6 above indicates the increase or decrease of 

different plant life forms as one radiates from the Swamp outwards 
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4.2.2 Plant species diversity and richness 

The general plant species diversity was 3.47 and 0.06 based on Shannon and Simpson 

indices respectively. Diversity in tree life form was found to be higher than in other 

lower life forms (Table 4).  

 

Table 5: Richness and diversity in trees and lower life forms in and around 

Kibasira Swamp in Kilombero Valley, Tanzania 

Life form Richness Diversity_Shanon Diversity_Simpson 

All plants 117 ± 5 3.47 
0.06 

 

Trees 63 ±  4 3.16 
0.1 

 

Lower life forms 

(Sedges,Grasses, Herbs 

and Shrubs) 

55 ± 2 3.14 0.07 

 

4.3 Tree species richness in termites mounds and non termites mounds areas 

It was found that species richness was significantly higher in areas with termites mounds 

than areas without termites mounds (t = 1.68, p = < 0.001).The average tree species 

richness was 2.5 and 7.5 in areas without termite mounds and areas with termite mounds 

respectively (Fig 7). There were also differences in species composition between termite 

mounds and non-termite mounds areas. At least 15 tree species were only recorded in 

termite mounds (Appendix 3). 
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Figure 7: Species richness in areas with no termites mounds and in areas with 

termites mounds 

 

4.4 Bird composition, diversity, richness and abundance 

A total of 126 ± 8 bird species in 55 different families were identified in the study site. 

Families that depicted high number of bird species were Accipitridae, Ardeidae, 

Estrildidae, Ploceidae, Malaconotidae and Cuculidae (Appendix 2). Cattle egret 

(Bubulcus ibis) and Collared pranticole (Glareola pranticola) were the most abundant 

bird species (Table 5). Bird species richness was significantly different in different 

habitats (F2.4 = 3.8, P = 0.01) with high species richness in farmlands (76 species) and 

low species richness in woodlands (17 species). Bird species diversity was 3.02 and 0.1 

based on Shannon and Simpson indices respectively which implies high bird diversity. 

 

The bird abundance was significantly different in different habitats (F2.38 = 16.9, P < 

0.001). A comparison of different habitats revealed that the abundance of birds in the 

Swamp was significantly higher than in all other habitat types such as farmlands (F3.86 = 

0
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21, P < 0.001), grasslands (F 3.86= 15, P < 0.001), woodlands (F3.86 = 16, P < 0.001) and 

wooded grasslands (F3.86 = 16, P < 0.001). Bird abundance was significantly higher in 

farmlands than in woodlands (F3.86 = 10.7, P = 0.001) and wooded grassland (F3.86 = 8.8, 

P = 0.003). Bird abundance was also significantly higher in grasslands than in woodlands 

(F3.86 = 7, P = 0.009) and wooded grasslands (F3.86 = 5.5, P = 0.02). There were no 

significant difference in bird abundance between woodlands and wooded grasslands 

(F3.86 = 0.475, P = 0.49) and between farmlands and grasslands (F3.86 = 1.02, P = 0.3). 

The Swamp was the leading habitat in number of birds per km
-2 

than any other habitats 

(Table 6).  

The endemic Kilombero weaver (Plocues burnieri) was spotted only once during the 

entire survey and was found that Kibasira Swamp harboured 17 individuals per km
2
 of 

the species (Appendix 2).  

 

Table 6: Most abundant bird species of Kibasira Swamp in Kilombero Valley, 

Tanzania. 

S/N Common_name Latin_name Abundance 

(Birds/km²) 

1 Cattle Egret Bubulcus ibis 6018 

2 Collared Pranticole Glareola pratincola 3594 

3 African open billed stock Anastomus lamelligerus 1698 

4 Long-toed Lapwing Vannellus crassirostris 1399 

5 Black headed weaver Ploceus cucullatus 1005 
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Table 7: Bird abundance and species richness in different habitat types in and 

around Kibasira Swamp, Kilombero Valley, Morogoro, Tanzania. 

S/N Habitat Type Abundance 

(Bird/km
2
) 

Species richness 

1 Swampy (Water area) 22260 ± 111 57 

2 Farm Land 1471 ± 5 76 

3 Grass land 1386 ± 4 59 

4 Wooded grassland 723 ± 4 41 

5 Woodland 155 ± 7 17 
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CHAPTER FIVE 

5.0  DISCUSSION 

5.1 Land use/cover dynamics and its implications on biodiversity 

5.1.1 Land use land cover dynamics of the Kibasira Swamp 

Land use/cover change observed in Kibasira Swamp be caused by several factors 

including the influence of natural phenomenon due to nonlinearity of the ecosystem 

dynamics and in large part being human induced (Kangalawe and Liwenga, 2005; 

Kashaigili et al., 2006; Bonnington et al., 2007). The observed increase in areas covered 

by water in Kibasira Swamp for the period 1990 to 1998 may be due to the variation in 

rainfall patterns and distribution. The 1998 El Nino occurred and had prolonged floods in 

Kilombero Valley (Balama et al., 2013). According to Balama et al., (2013) the year 

1998 was considered the most stressful year because of floods and most of farmers didn’t 

cultivate as a result there was decline in cultivated land. However, the increase in areas 

covered by water could be much intense if  Ngumbingumbi tributary which fed into the 

Swamp from Ruipa river could not be  blocked intentionally in 1994 by villagers to 

secure land for agriculture. The blockage of Ngumbingumbi tributary denied Kibasira 

Swamp of water from Ruipa river and is currentlly receiving water from Udzungwa 

scarp via Mngeta river. On the other hand the decrease in Papyrus for the period 1990 to 

1998 may be due to increase in areas covered by water that stressed the ecological 

condition for the species. Increase in forest cover for the period 1990 to 1998 may be 

partly influenced by natural phenomenon due to nonlinearity of the ecosystem dynamics 

(Burkett et al., 2005; Olabisi, 2010; Pretzsch, 2010) which could be the expansion of  

forests in the abandoned agricultural land through natural regeneration (FAO, 2010). 

There were increase in Papyrus (Cyperus papyrus) and cultivated land cover and 

decrease in forest cover and areas covered by water for the period 1998 to 2011 in 

Kibasira Swamp. This may be due the influx of livestock keepers in Kilombero valley 
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which has accelerated anthropogenic degradation (Haule et al., 2002; Jenkins et al., 

2002; Starkey et al., 2002; Bonnington et al., 2007; Mombo et al., 2011; Ntongani and 

Samora, 2013) as a result most of land were converted to agriculture and grazing land. It 

is said that, the degradation of Kibasira started to increase in 1996 when livestock 

keepers invaded and opened up most woodlands, grassland and wetlands in most parts of 

Mofu Village for agriculture and creation of Bomas (Cattle house). However, areas of 

Kibasira Swamp had high population before eviction attempt in 2012, and that paused 

more threat to the Swamp. Therefore, increased in cultivated land in the Swamp has 

introduced more sediments as a result the Papyrus (Cyperus papyrus) gained favourable 

condition to establsih themselves thus increased its cover. 

 

5.1.2 Implications of land use land cover on the biodiversity of Kibasira Swamp 

There is a close link between land use/cover change and biodiversity dynamics (Mungo 

and William, 2003; MEA, 2005; Dudgeon et al., 2006). The trend of biodiversity in the 

study area is mostly influenced by land use/cover change given the fact that plant species 

richness especially trees were lower in areas that had greater anthropogenic influences 

such as farmlands and grazing lands. Jenkins et al., (2002), Jenkins et al., (2003), 

Bonnington et al., (2007), Society for Environmental Exploration, (2009) and 

Bonnington et al., (2010) had the same observation. It is reported that, woodland patches 

within the Kilombero valley provide a refuge for different wildlife species during the wet 

season (Jenkins et al., 2002; Starkey et al., 2002; Bonnington et al., 2007, 2010) and thus 

the conversion of these important ecosystems is exposing wild animals to illegal hunting 

and/or may lead to further increase in agriculture wildlife conflicts (Jenkins et al., 2002). 

There is a declining trend of the important species in Kilombero valley such as the 

wetland dependent puku antelope (Kobus vardon) due to increased land use/cover 

change as reported by Jenkins et al., (2003) and Bonnington et al., (2010). It is known 
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that, at least 6912 km2 of Kilombero valley is designated as game controlled area where 

licenced trophy hunting is done, but this has neglible impact on wildlife species as 

compared to illegal hunting (Jenkins et al., 2003). Also Kilombero weaver (Ploceus 

burnieri) which has a small, fragmented range is facing habitat loss due to increased 

anthropogenic pressures. This will cause a continuing decline in its small population 

(Baker and Baker, 2002; Starkey et al., 2002; Birdlife International, 2014). It is known 

that, Kibasira used to harbour wild animals such as Buffalos, Hippos, Elephants and 

large population of Puku antelopes but they started to decline in 1996 after immigration 

of livestock keepers which may be due to increased competition for quality grazing land 

(Bonnington et al., 2010). These declines reflect a decrease in 11.48% of woodlands in 

Kilombero valley as revealed by Ntongani et al., (2014). Although land use/cover 

dynamics is mostly associated with loss of fauna, it is also causing significant loss of 

different plant species as most of vegetation cover is being converted to other land use 

such as agriculture, grazing land and settlement (Starkey et al., 2002; Ntongani et al., 

2014).  It is reported that, Kilombero Valley is known to harbour several plant species 

that are believed to be either rare or have restricted ranges that could be wiped away with 

the increasing anthropogenic pressure (Starkey et al., 2002). 

 

5.2 Plant species composition, diversity, richness and life forms.  

Plant species composition, diversity and vegetation patterns observed in Kibasira Swamp 

is also reported in other part of Kilombero Valley flood plain (Starkey et al., 2002; 

Samora et al., 2012). Plant species composition and life forms varied between distance 

from the Swamp outwards, with more concentration of lower taxa (Grass, herbs and 

sedges) close to the Swamp. It is argued that, seasonal flooding in flood plains hinders 

the survival of woody species especially trees and supports flood grasslands and papyrus 

Swamps (Starkey et al, 2002; Tockner and Stanford, 2002; Tockner et al., 2008; Samora 
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et al., 2012). According to Starkey et al., (2002) savannah is supported on slightly higher 

ground towards the edge of the Kilombero flood plain while miombo woodlands are well 

distributed on lower slopes. In this study more or less the same trend was found. Also, 

the presence of termite mounds around Kibasira Swamp favoured the diversity of woody 

vegetation. However, Kibasira Swamp is challenged by heavy grazing and fire in the dry 

season resulting into bare and hardpan grounds in many areas as in other parts of the 

valley (Kangalawe and Liwenga, 2005; Munishi et al., 2011; TAWIRI, 2011; Samora et 

al., 2012; Ntongani and Samora, 2013). The hydrological nature of the Swamp and 

depression in the Kilombero valley topography has made Kibasira Swamp to have high 

density of sedges with (Cyperus papyrus) being entirely abundant (Starkey et al., 2002). 

 

Generally, the vegetation patterns in Kibasira Swamp provides a habitat for wild animals 

and birds, supports the subsistence fishing and also acts as sediment trap maintaining the 

stability and fertility of the valley floodplains (Starkey et al., 2002). 

However, burning and large concentrations of grazing animals can often alter plant 

species composition as already reported by Samora et al., (2012). Some grasses may be 

eliminated if grazed frequently and if grasses are heavily defoliated they are unable to 

produce healthy roots and consequently will deteriorate (Starkey et al., 2002) In this 

study it was found that, short grasses and small patch of tall grasses occupy areas close to 

the Swamp and Chloris sp are dominant far from the Swamp. This may be due to 

combination of reasons including grazing and burning and agriculture expansion. 

 

5.3 Tree species richness in termite mounds and non termite mounds areas 

Termites induce heterogeneity in floristic composition and vegetation patterning in 

savannahs across Africa (Sileshi et al., 2010). Vegetation difference in termite mounds 

may be due to nest-building and foraging activities which are associated with nutrient 
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cycling (Chisato, 2010; Sileshi et al., 2010). It is argued that some ectomycorrhizal fungi 

are regularly found in termite mounds which assist in nutrient extraction from these 

mounds to the surrounding vegetation making these mounds an ecological island with 

favourable micro ecological conditions (Spain et al., 2004; Sileshi et al., 2010). Also it is 

reported that some plant species are found to occur mostly in areas of termite mounds 

making it to have diverse vegetation of mixed composition as compared to the 

surrounding areas (Starkey et al., 2002; Kirchmair et al., 2012). Similar trend have been 

reported in Kilombero valley flood plain by Starkey et al., (2002) and Ntongani and 

Samora, (2013). Also high woody species richness in termite mounds in Kibasira may be 

due to less subjection to annual burning to these ecological islands and therefore 

becomes refuges to fire tender species. This condition is also reported by Starkey et al., 

(2002). 

 

5.4 Bird composition, diversity, richness and abundance 

Kibasira Swamp is accommodating over 20 thousands birds/km2 with 126 different bird 

species in 55 different families. A comparison of different habitats by one way ANOVA 

revealed that birds abundance  and richness was significantly different in different 

habitats with more birds abundance in the Swamp and high species richness in farmlands 

than other habitat types. 

 

As revealed by other researchers, Kilombero valley flood plains provides habitat for a 

variety of birds that depend on different habitat types (Baker and Baker, 2002; Starkey et 

al., 2002; Ntongani and Samora, 2013). It is these different habitat types that hold 

different bird species richness and abundance in the valley with most abundance being in 

the aquatic areas than other habitat types (Starkey et al., 2002). It was found that 

Bubulcus ibis, Glareola pratincola, Anastomus lamelligerus, Vannellus crassirostris and 
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Ploceus cucullatus were more abundant bird species which are also reported to be 

abundant in other parts Kilombero valley flood plain by Baker and Baker, (2002) Starkey 

et al., (2002) and Ntongani and Samora, (2013). This indicates the importance of the 

valley as habitat for these species. Ntongani and Samora (2013) reported that, habitats 

that are prone to different disturbance levels and history will support different bird 

speices and abundance, similar trend was observed in Kibasira Swamp. However, some 

species such as Bubulcus ibis and Anastomus lamelligerus use wide range of habitat and 

they were found in more than one habitat types, this event is also reported by Starkey et 

al., (2002) and Ntongani and Samora, (2013). This suggests that, quantitative surveys are 

very useful for the bird species which are found in important numbers in different habitat 

types (Starkey et al., 2002). Although there are reports that suggest negative relation in 

bird abundance with livestock presence (Ntongani and Samora, 2013), Bulbulicus ibis 

were observed to associate with large herds of cattle around Kibasira Swamp which has 

been the reason for its high abundance. This suggests that, livestock can influence the 

abundance of some bird species despite of their huge negativity on biodiversity. Starkey 

et al., (2002) also reported the association of Yellow-billed Oxpecker (Buphagus 

africanus) with Buffalo (Syncerus caffer) and livestock herds. Generally, species 

richness observed in this study was also reported by Ntongani and Samora, (2013) 

despite the difference in area covered. 

 

The Kilombero Weaver (Ploceus burnieri) was first discovered in 1986 in a small area of 

the floodplain around Kivukoni ferry, Ifakara. Its range was then found to be wide, 

extending further upstream towards the centre of the valley to Lake Mofu (Baker and 

Baker, 2002; Starkey et al., 2002). In this survey, we managed to spot Kilombero weaver 

only once around the reeds of Phragmites mauritianus in the Swamp and we estimated 

its population to be 17 individuals per km
2
.  Ploceus burnieri is rarely seen away from 
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the Phragmites mauritianus and this may suggest that, this species is genuinely restricted 

to areas close to reeds and is scarce away from these areas which make it have patchy 

and very restricted distribution within its total range (Starkey et al, 2002). Kibasira 

Swamp provides an important habitat for this vulnerable species and the observed low 

abundance may be due to competition with other species such as Ploceus subaureus 

which was observed to occupy a wide range than Ploceus burnieri and the other reason 

may be seasonal timing of the study (Starkey et al., 2002). Ploceus burnieri is dependent 

on reeds for its food and habitat and due to its restricted distribution, its population trend 

will continue to decline as human population and settlement increases. Increase in 

permanent buildings will likely increase the population of House Sparrows which will 

out compete this vulnerable species (Starkey et al., 2002) 
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CHAPTER SIX 

 

6.0 CONCLUSION AND RECOMENDATIONS 

6.1 Conclusion 

 There is a strong evidence that land use/cover of Kibasira Swamp has changed 

substantially over time due to increasing anthropogenic activities especially 

agriculture. Future changes in agriculture and the use of fire to open up the 

swamp for fishing may lead to biogeographic shifts in plants and animals, and 

influence the hydrological cycle of the swamp. 

 

 Kibasira Swamp has high plant diversity and species richness despite the on-

going disturbances. Woody plant species dominate in areas outside the swamp 

creating woodland community as opposed to short derived or secondary 

grassland maintained by livestock grazing and continuous burning. Sedges 

dominate the entire Swamp with floating Cyperus papyrus L as a dominant 

species. 

 

 Termite mounds within Kibasira Swamp support a wide variety of woody plant 

species especially trees. There is significantly higher tree species richness on 

termite mounds than surrounding area.  

 

 Kibasira Swamp contains a diverse bird species including one endemic species, 

Kilombero weaver (Ploceus sburnieri) and important richness in water birds. 

Deforestation and forest degradation threatens the richness of bird species in the 

area due to changes in the habitat especially large trees that provide roosting sites 

for water birds.  
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6.2 Recomendations 

i. Monitoring long term land use/cover by using high resolution images to establish 

impacts on biodiversity of the Swamp and measures to contain the process in the 

area. 

ii. There should be development of land use plan through a participatory process 

with the local stakeholders in order to maintain the biological diversity and 

productivity of the Swamp and to allow wise use of the Swamp by adjacent 

communities. This will enable integrated ecosystem management for proper 

conservation measures. 

iii. There is a need for establishment and monitoring of permanent sample plots in 

Kibasira Swamp. This will allow vegetation changes to be monitored and 

provide an empirical basis  for any interventions attempting to restrict these 

changes. 

iv. There is a need for continued monitoring of bird population using the same point 

count method. This will allow any changes to be observed and provide an 

empirical basis for bird conservation action. 
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APPENDICES 

Appendix  1: Total plant species list for Kibasira Swamp in Kilombero Valley,  

Tanzania 

SN Latin name Family Life Form 

1 Acacia nilotica (L.) Willd. ex Delile Mimosaceae Tree 

2 Acacia xanthophloea Benth. Mimosaceae Tree 

3 Acalypha ciliata Forssk Euphorbiaceae Herb 

4 Acroceras sp Poaceae Grass 

5 Afzelia quanzensis Welw Caesalpinaceae Tree 

6 Allophylus rubifolius (Hochst. ex A. 

Rich.) Engl 

Sapindaceae Tree 

7 Alysicarpus rugosus (Willd.) DC Papilionaceae Herb 

8 Ammannia auriculata Willd Lythraceae Herb 

9 Annona senegalensis Pers Annonaceae Tree 

10 Antidesma venosum E. Mey. ex Tul. Euphorbiaceae Tree 

11 Bacopa decumbens (Fernald) 

F.N.Williams 

Plantaginaceae Herb 

12 Bidens pilosa L. Compositae Herb 

13 Borassus aethiopum Mart. Arecaceae Tree 

14 Brachystegia boehmii Taub. Caesalpinaceae Tree 

15 Brachystegia spiciformis Benth. Caesalpinaceae Tree 

16 Bridelia cathartica f. fischeri (Pax) 

Radcl.-Sm. 

Phyllanthaceae Tree 

17 Bridelia micrantha (Hochst.) Baill. Phyllanthaceae Tree 

18 Cassia abbreviata Oliv. Caesalpinaceae Tree 

19 Catunaregam spinosa (Thunb.) Tirveng. Rubiaceae Tree 

20 Chloris sp Poaceae Grass 

21 Chlorophytum sp Asparagaceae Herb 

22 Combretum adenogonium Steud. ex A. 

Rich. 

Combretaceae Tree 

23 Combretum molle R.Br ex G. Don Combretaceae Tree 

24 Combretum sp Combretaceae Tree 

25 Commiphora africana (A. Rich.) Engl. Burseraceae Tree 

26 Cynodon dactylon (L.) Pers. Poaceae Grass 

27 Cynoglossum coeruleum Hochst. ex 

A.DC 

Boraginaceae Herb 

28 Cyperus difformis Cyperaceae Sedge 

29 Cyperus distans L.f Cyperaceae Sedge 

30 Cyperus papyrus L. Cyperaceae Sedge 

31 Cyperus podocarpus Cyperaceae Sedge 

32 Cyperus rotundus L Cyperaceae Sedge 

33 Dalbergia boehmii Taub Papilionaceae Tree 

34 Dalbergia melanoxylon  Guill. et Perrott.. Papilionaceae Tree 
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35 Deinbollia borbonica Scheff. Sapindaceae Tree 

36 Desmodium barbatum (L.) Benth Papilionaceae Erect/Procumbent 

Herb 

37 Desmodium velutinum (Willd.) DC Papilionaceae Subshrub/woody 

Herb 

38 Diospyros mespiliformis Hochst. ex A. 

DC. 

Ebenaceae Tree 

39 Diospyros zombensis (B.L. Burtt) F. 

White 

Ebenaceae Tree 

40 Diplachne fusca (L.) Stapf Poaceae Grass 

41 Diplorhynchus condylocarpon (Müll. 

Arg.) Pichon 

Apocynaceae Tree 

42 Echinochloa colona (L.) Link Poaceae Grass 

43 Eclipta prostrata (L.) L Compositae Herb 

44 Ehretia amoena Klotzsch Boraginaceae Tree 

45 Ficus sycomorus L. Moraceae Tree 

46 Friesodielsia obovata (Benth.) Verdc. Annonaceae Tree 

47 Gisekia africana (Lour.) Kuntze Gisekiaceae Herb 

48 Grewia bicolor Juss. Tiliaceae Tree 

49 Hibiscus cannabinus L Malvaceae Herb 

50 Hydrolea glabra Schumach. & Thonn Hydroleaceae Shrub 

51 Hygrophila auriculata (Schumach.) 

Heine 

Acanthaceae Herb 

52 Hymenocardia ulmoides Oliv. Phyllanthaceae Tree 

53 Hyphaene compressa H. Wendl Arecaceae Tree 

54 Indigofera hendecaphylla Jacq Papilionaceae Shrub 

55 Ipomoea aquatica Forssk Convolvulaceae Herb 

56 Kigelia africana (Lam.) Benth. Bignoniaceae Tree 

57 Kyllinga erecta Schumach Cyperaceae Sedge 

58 Lannea stuhlmannii (Engl.) Engl. Anacardiaceae Tree 

59 Lonchocarpus bussei Harms Papilionaceae Tree 

60 Lonchocarpus capassa Rolfe Papilionaceae Tree 

61 Ludwigia adscendens (L.) H.Hara Onagraceae Herb 

62 Lycium europaeum L. Solanaceae Tree 

63 Manilkara mochisia (Baker) Dubard Sapotaceae Tree 

64 Markhamia lutea (Benth.) K.Schum Bignoniaceae Tree 

65 Markhamia obtusifolia (Baker) Sprague Bignoniaceae Tree 

66 Melochia corchorifolia L. Malvaceae Shrub 

67 Mimosa pigra L Mimosaceae Shrub 

68 Mimusops kummel Bruce ex A. DC. Sapotaceae Tree 

69 Ophrypetalum odoratum Diels Annonaceae Tree 

70 Orthosiphon sp Lamiaceae Shrub 

71 Panicum maximum Jacq. Poaceae Grass 

72 Panicum repens L. Poaceae Grass 

73 Panicum subalbidum Kunth Poaceae Grass 

74 Parinari curatellifolia Planch. ex Benth. Chrysobalanacea Tree 
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e 

75 Paspalum vaginatum Sw. Poaceae Grass 

76 Pericopsis angolensis (Baker) Meeuwen Papilionaceae Tree 

77 Persicaria decipiens (R.Br.) K.L.Wilson Polygonaceae Herb 

78 Persicaria lanigera (R.Br.) Soják Polygonaceae Herb 

79 Phoenix reclinata Jacq. Arecaceae Tree 

80 Phragmites mauritianus Kunth Poaceae Grass 

81 Phyllanthus amarus Schumach. & Thonn Phyllantaceae Herb 

82 Physalis minima L Solanaceae Herb 

83 Piliostigma thonningii (Schumach.) 

Milne-Redh. 

Caesalpinaceae Tree 

84 Pseudolachnostylis maprouneifolia Pax Phyllanthaceae Tree 

85 Pteleopsis myrtifolia (M.A.Lawson) 

Engl. & Diels 

Combretaceae Tree 

86 Pycreus lanceolatus (Poir.) C.B.Clarke Cyperaceae Sedge 

87 Saba comorensis (Bojer ex A.DC.) 

Pichon 

Apocynaceae Liana 

88 Scadoxus multiflorus (Martyn) Raf Amaryllidaceae Herb 

89 Sclerocarya birrea (A. Rich.) Hochst. Anacardiaceae Tree 

90 Senna obtusifolia (L.) H.S.Irwin & 

Barneby 

Caesalpinaceae Tree 

91 Sida acuta Burm.f. Malvaceae Herb 

92 Sida rhombifolia L. Malvaceae Herb 

93 Spermacoce sp Rubiaceae  

94 Sphaeranthus angolensis O.Hoffm Compositae Herb 

95 Spilanthes sp Compositae  

96 Spirostachys africana Sond. Euphorbiaceae Tree 

97 Strychnos innocua Delile Loganiaceae Tree 

98 Strychnos spinosa Lam. Loganiaceae Tree 

99 Syzygium cordatum Hochst. ex Krauss Myrtaceae Tree 

10

0 

Syzygium owariense (P. Beauv.) Benth. Myrtaceae Tree 

10

1 

Tamarindus indica L Caesalpinaceae Tree 

10

2 

Terminalia mollis M. A. Lawson Combretaceae Tree 

10

3 

Trichilia emetica Vahl Meliaceae Tree 

10

4 

Triumfetta rhomboidea Jacq. Compositae Herb 

10

5 

Unknown1 Poaceae Grass 

10

6 

Unknown11 Poaceae Grass 

10

7 

Unknown2 Poaceae Grass 

10 Unknown3 Poaceae Grass 
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8 

10

9 

Unknown4  Herb 

11

0 

Unknown5  Herb 

11

1 

Unknown6 Poaceae Grass 

11

2 

Unknown7  Herb 

11

3 

Unknown8  Herb 

11

4 

Unknown9 Poaceae Grass 

11

5 

Vitex doniana Sweet Lamiaceae Tree 

11

6 

Vitex ferruginea Schumach. & Thonn Lamiaceae Tree 

11

7 

Vitex keniensis Turrill Lamiaceae Tree 

11

8 

Xeroderris stuhlmannii (Taub.) 

Mendonca & Sousa 

Papilionaceae Tree 

11

9 

Ximenia americana L Olacaceae Tree 

12

0 

Ziziphus mucronata Willd Rhamnaceae Tree 
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Appendix  2: Total bird species list and abundance for Kibasira Swamp, Kilombero Valley,  Tanzania 

S/N Common name Latin name Family Abundance 

(Bird/km²) 

Residence Red List  

Category 

Population  

Trend 

1 Cattle Egret Bubulcus ibis Ardeidae 6018 Native Least Concern Increasing 

2 Collared Pratincole Glareola pratincola Glareolidae 3594 Native Least Concern Decreasing 

3 African open billed stock Anastomus lamelligerus Ciconiidae 1698 Native Least Concern Decreasing 

4 Long toed Lapwing Vanellus crassirostris Charadriidae 1399 Native Least Concern Unknown 

5 Black headed weaver Ploceus melanocephalus Ploceidae 1005 Native Least Concern Stable 

6 Bronze Mannikin Lonchura cucullata Estrildidae 608 Native Least Concern Stable 

7 African Palm Swift Cypsiurus parvus Apopidae 425 Native Least Concern Increasing 

8 African Wattled Lapwing   Vanellus senegallus Charadriidae 412 Native Least Concern Stable 

9 Blacksmith Lapwing Vanellus armatus Charadriidae 350 Native Least Concern Stable 

10 Fan-tailed Widowbird Euplectes axillaris Ploceidae 323 Native Least Concern Stable 

11 Common Squacco Heron Ardeola ralloides Ardeidae 296 Native Least Concern Decreasing 

12 Common Bulbul Pycnonotus barbatus Pycnonotidae 274 Native Least Concern Increasing 

13 Black Egret Egretta ardesiaca Ardeidae 250 Native Least Concern Stable 

14 Village Indigobird Vidua chalybeata Viduidae 250 Native Least Concern Stable 

15 Long-tailed cormorant Phalacrocorax africanus  Phalacrocoracidae 241 Native Least Concern Decreasing 

16 Helmeted Guineafowl Numida meleagris Numididae 238 Native Least Concern Stable 

17 Southern Blue-eared 

Starling 

Lamprotornis 

chloropterus 

Sturnidae 225       

18 Purple heron Ardea purpurea Ardeidae 213 Native Least Concern Decreasing 

19 African Jacana Actophilornis africanus Jacanidae 148 Native Least Concern Stable 

20 Great White Egret Casmerodius albus Ardeidae 134 Native Least Concern Unknown 

21 Little Grebe Tachybaptus ruficollis Podicipedidae 130 Native Least Concern Decreasing 

22 White-crested 

Helmetshrike 

Prionops plumatus Malaconotidae 128 Native Least Concern Stable 

23 Speckled Mousebird Colius striatus Coliidae 124 Native Least Concern Increasing 

24 Zebra Waxbill Amandava subflava Estrildidae 120 Native Least Concern Stable 

25 Woodland Kingfisher Halcyon senegalensis  Alcedinidae 117 Native Least Concern Stable 

26 White-browed Coucal Centropus superciliosus Cuculidae 106 Native Least Concern Stable 



52 

 

27 African Green-Pigeon Treron calvus Columbidae 101 Native Least Concern Decreasing 

28 Red-eyed Dove Streptopelia semitorquata Columbidae 91 Native Least Concern Increasing 

29 Ring-necked Dove Streptopelia capicola Columbidae 87 Native Least Concern Increasing 

30 Banded martin Riparia cincta Hirundinidae 85 Native Least Concern Increasing 

31 Lilac-Breasted Roller Coracias caudatus Coraciidae 85 Native Least Concern Stable 

32 Blue-breasted 

Cordonbleu 

Uraeginthus angolensis Estrildidae 80 Native Least Concern Stable 

33 African Grey Hornbill Tockus nasutus Bucerotidae 73 Native Least Concern Stable 

34 European Bee-eater Merops apiaster Meropidae 67 Native Least Concern Decreasing 

35 Rufous-bellied Heron Ardeola rufiventris Ardeidae 60 Native Least Concern Unknown 

36 Emerald-spotted Wood-

dove 

Turtur chalcospilos Columbidae 45 Native Least Concern Stable 

37 Common Waxbill Estrilda astrild Estrildidae 42 Native Least Concern Stable 

38 Black crowned tchagra Tchagra senegalus Malaconotidae 37 Native Least Concern Stable 

39 Arrow-marked Babbler Turdoides jardineii Tamaliidae 34 Native Least Concern Stable 

40 Red-billed Firefinch Lagonosticta senegala Estrildidae 33 Native Least Concern Stable 

41 Collared Palm-Thrush Cichladusa arquata Muscicapidae 33 Native Least Concern Stable 

42 Lesser Honeyguide Indicator minor Indicatoridae 33 Native Least Concern Stable 

43 Coppery-tailed Coucal Centropus cupreicaudus Cuculidae 32 Native Least Concern Stable 

44 Little Bee-eater Merops pusillus Meropidae 30 Native Least Concern Decreasing 

45 Pin-tailed Whydah Vidua macroura Viduidae 30 Native Least Concern Stable 

46 Tropical Boubou Laniarius aethiopicus Malaconotidae 27 Native Least Concern Stable 

47 Green Wood-hoopoe Phoeniculus purpureus Phoeniculidae 27 Native Least Concern Decreasing 

48 Grey-backed 

Camaroptera 

Camaroptera brachyura Cisticolidae 25 Native Least Concern Increasing 

49 Purple Swamphen Porphyrio porphyrio Rallidae 25 Native Least Concern Unknown 

50 Variable Sunbird Nectarinia venusta Nectariniidae 25 Native Least Concern Stable 

51 Square-tailed Drongo Dicrurus ludwigii Dicruridae 24 Native Least Concern Stable 

52 Fork-tailed Drongo Dicrurus adsimilis Dicruridae 23 Native Least Concern Stable 

53 Common waxbill Estrilda astrild Estrildidae 21 Native Least Concern Stable 

54 Senegal lapwing Vanellus lugubris Charadriidae 21 Native Least Concern Unknown 

55 Broad-billed Roller Eurystomus glaucurus Coraciidae 17 Native Least Concern Stable 

56 Brown-hooded Halcyon albiventris Alcedinidae 17 Native Least Concern Stable 
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Kingfisher 

57  Chinspot Batis Batis molitor Platysteiridae 17 Native Least Concern Stable 

58 Kilombero weaver Ploceus burnieri Ploceidae 17 Native/Endemic Vulnerable Decreasing 

59 Angola Swallow Hirundo angolensis Hirundinidae 16 Native Least Concern Increasing 

60 Black headed oriole Oriolus larvatus Oriolidae 16 Native Least Concern Increasing 

61 Croaking Cisticola Cisticola natalensis Cisticolidae 16 Native Least Concern Stable 

62 Eurasian Marsh Harrier Circus aeruginosus Accipitridae 16 Native Least Concern Increasing 

63 Goliath Heron Ardea goliath Ardeidae 16 Native Least Concern Stable 

64 Black-backed Puffback Dryoscopus cubla Malaconotidae 14 Native Least Concern Decreasing 

65 African Fish Eagle Haliaeetus vocifer Accipitridae 12 Native Least Concern Stable 

66 Ashy Flycatcher Muscicapa caerulescens Muscicapidae 12 Native Least Concern Stable 

67 Common Greenshank Tringa nebularia Scolopacidae 12 Native Least Concern Stable 

68 Hamerkop Scopus umbretta Scopidae 12 Native Least Concern Stable 

69 Kurrichane Thrush Turdus libonyanus Turdidae 12 Native Least Concern Unknown 

70 Parasitic Weaver/Cuckoo 

Finch 

Anomalospiza imberbis Viduidae 12 Native Least Concern Stable 

71 Red necked Spurfowl Francolinus afer Phasianidae 12 Native Least Concern Decreasing 

72 Schalow's Turaco Tauraco schalowi Musophagidae 12 Native Least Concern Stable 

73 Crowned Hornbill Tockus alboterminatus Bucerotidae 11 Native Least Concern Decreasing 

74 Lizard Buzzard Kaupifalco 

monogrammicus 

Accipitridae 11 Native Least Concern Stable 

75 Black Crake Amaurornis flavirostra Rallidae 10 Native Least Concern Unknown 

76 Black-and-white 

Mannikin 

Lonchura bicolor Estrildidae 10 Native Least Concern Stable 

77 Violet-backed Starling Cinnyricinclus 

leucogaster 

Sturnidae 10 Native Least Concern Decreasing 

78 African paradise-

flycatcher 

Terpsiphone viridis Monarchidae 8 Native Least Concern Stable 

79 Brimstone Canary Serinus sulphuratus  Fringillidae 8 Native Least Concern Stable 

80 Pied kingfisher Ceryle rudis Alcedinidae 8 Native Least Concern Unknown 

81  Saddle-billed Stork Ephippiorhynchus 

senegalensis 

Ciconiidae 8 Native Least Concern Decreasing 

82 Scalet-chested Sunbird Chalcomitra senegalensis Nectariniidae 8 common     
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83 Southern Brown-throated 

Weaver 

Ploceus xanthopterus Ploceidae 8 Native Least Concern Decreasing 

84 Sombre Greenbul Andropadus importunus Pycnonotidae 8 Native Least Concern Stable 

85  Red-chested Cuckoo Cuculus solitarius Cuculidae 7 Native Least Concern Stable 

86 Betram's Weaver Ploceus bertrandi Ploceidae 6 Native Least Concern Stable 

87 Trumpeter Hornbill Bycanistes bucinator Bucerotidae 6 Native Least Concern Stable 

88 Amethyst Sunbird Nectarinia amethystina Nectariniidae 5 Native Least Concern Stable 

89 Black shouldered Kite Elanus caeruleus Accipitridae 5 Native Least Concern Stable 

90 Black-crowned Tchagra Tchagra senegalus Malaconotidae 5 Native Least Concern Stable 

91 Cardinal Woodpecker Dendropicos fuscescens Picidae 5 Native Least Concern Stable 

92 European Honey-Buzzard Pernis apivorus Accipitridae 5 Native/Palearctic 

migrant 

Least Concern Stable 

93 Grey-headed Sparrow Passer griseus Passeridae 5 Native Least Concern Stable 

94 Little Swift Apus affinis Apodidae 5 Native Least Concern Increasing 

95 Bohm's Bee-eater Merops boehmi Meropidae 4 Native Least Concern Stable 

96 Crested Francolin Francolinus sephaena Phasianidae 4 Native Least Concern Stable 

97 African Black-headed 

Oriole 

Oriolus larvatus Oriolidae 2 Native Least Concern Stable 

98 African Harrier-Hawk Polyboroides typus Accipitridae 2 Native Least Concern Stable 

99 African Moustached 

Warbler 

Melocichla mentalis Sylviidae  2 Native Least Concern Stable 

100 Bateleur Eagle Terathopicus ecaudatus Accipitridae 2       

101 Blue Quail Coturnix chinensis Phasianidae 2 Native/Erratic 

migrant 

Least Concern Stable 

102 Brown Parrot Poicephalus meyeri Psittacidae 2 Native Least Concern Stable 

103 Brown-breasted Barbet Lybius melanopterus Ramphastidae 2 Native Least Concern Unknown 

104 Cape Robin-Chat Cossypha caffra Muscicapidae 2 Native Least Concern Stable 

105 Diederik Cuckoo Chrysococcyx caprius Cuculidae 2 Native Least Concern Stable 

106 Eurasian Hobby Falco subbuteo Falconidae 2 Native Least Concern Decreasing 

107 Golden-tailed 

Woodpecker 

Campethera abingoni Picidae 2 Native Least Concern Stable 

108 Great White Pelican Pelecanus onocrotalus Pelecanidae 2 Native Least Concern Unknown 

109 Greater Honeyguide Indicator indicator Indicatoridae 2 Native Least Concern Increasing 
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110 Knob-billed Duck Sarkidiornis melanotos Anatidae 2 Native Least Concern Decreasing 

111 Southern Blue-eared 

Glossy-Starling 

Lamprotornis elisabeth Sturnidae 2 Native Least Concern Stable 

112 Marabou Stork Leptoptilos crumeniferus Ciconiidae 2 Native Least Concern Increasing 

113 Martial Eagle Polemaetus bellicosus Accipitridae 2 Native Vulnerable Decreasing 

114 Pale billed Hornbill Tockus pallidirostris Bucerotidae 2 Native Least Concern Decreasing 

115 Pied Crow Corvus albus Corvidae 2 Native Least Concern Stable 

116 Red-headed Weaver Anaplectes rubriceps Ploceidae 2 Native Least Concern Stable 

117 Spotted Flycatcher Muscicapa striata Muscicapidae 2 Native Least Concern Decreasing 

118 Striated heron Butorides striatus Ardeidae 2 Native Least Concern Decreasing 

119 Stripe-breasted Seed-

eater 

Serinus reichardi Fringillidae 2 Native Least Concern Stable 

120 Swamp nightjar Caprimulgus natalensis Caprimulgidae 2 Native Least Concern Decreasing 

121 Yellow Bishop Euplectes capensis Ploceidae 2 Native Least Concern Decreasing 

122 Black Coucal Centropus grillii Cuculidae 2 Native Least Concern Stable 

123 Flappet lark Mirafra rufocinnamomea  Alaudidae 2 Native Least Concern Decreasing 

124 Sothern Banded Snake-

Eagle 

Circaetus fasciolatus Accipitridae 2 Native Near 

Threatened 

Decreasing 

125 Black Cuckoo-shrike Campephaga flava Campephagidae 2 Native Least Concern Stable 

126 Hadada Ibis Bostrychia hagedash Threskiornithidae 2 Native Least Concern Increasing 
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 Appendix  3: Tree species composition in Termite and Non Termite mounds areas 

in and around Kibasira Swamp, Kilombero Valley, Morogoro, 

Tanzania. 

SN Latin Name Termites Mounds 

areas 

Non Termites 

Mounds Areas 

1 Acacia nilotica (L.) Willd. ex Delile √ × 

2 Acacia xanthophloea Benth. √ × 

3 Afzelia quanzensis Welw √ × 

4 Allophylus rubifolius (Hochst. ex A. 

Rich.) Engl 

√ × 

5 Annona senegalensis Pers × √ 

6 Antidesma venosum E. Mey. ex Tul. √ √ 

7 Borassus aethiopum Mart. √ √ 

8 Brachystegia boehmii Taub. √ √ 

9 Brachystegia spiciformis Benth. √ √ 

10 Bridelia cathartica f. fischeri (Pax) 

Radcl.-Sm. 

√ × 

11 Bridelia micrantha (Hochst.) Baill. √ × 

12 Cassia abbreviata Oliv. √ √ 

13 Catunaregam spinosa (Thunb.) Tirveng. √ √ 

14 Combretum adenogonium Steud. ex A. 

Richi. 

√ × 

15 Combretum molle R.Br ex G. Don √ √ 

16 Combretum sp √ √ 

17 Commiphora africana (A. Rich.) Engl. × √ 

18 Dalbergia boehmii Taub √ × 

19 Dalbergia melanoxylon  Guill. et Perrott.. √ × 

20 Deinbollia borbonica Scheff. √ × 

21 Desmodium velutinum (Willd.) DC. √ × 

22 Diospyros mespiliformis Hochst. ex A. 

DC. 

√ √ 

23 Diospyros zombensis (B.L. Burtt) F. 

White 

√ × 

24 Diplorhynchus condylocarpon (Müll. 

Arg.) Pichon 

√ √ 

25 Ehretia amoena Klotzsch √ √ 

26 Ficus sycomorus L. √ √ 

27 Friesodielsia obovata (Benth.) Verdc. √ × 

28 Grewia bicolor Juss. √ √ 

29 Hymenocardia ulmoides Oliv. √ × 

30 Hyphaene compressa H. Wendl √ √ 

31 Kigelia africana (Lam.) Benth. √ √ 

32 Lannea stuhlmannii (Engl.) Engl. √ √ 

33 Lonchocarpus bussei Harms √ √ 
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34 Lonchocarpus capassa Rolfe √ √ 

35 Lycium europaeum L. √ × 

36 Manilkara mochisia (Baker) Dubard √ × 

37 Markhamia lutea (Benth.) K.Schum √ √ 

38 Markhamia obtusifolia (Baker) Sprague √ × 

39 Mimusops kummel Bruce ex A. DC. √ × 

40 Ophrypetalum odoratum Diels √ × 

41 Parinari curatellifolia Planch. ex Benth. √ × 

42 Pericopsis angolensis (Baker) Meeuwen √ × 

43 Phoenix reclinata Jacq. √ × 

44 Piliostigma thonningii (Schumach.) 

Milne-Redh. 

√ √ 

45 Pseudolachnostylis maprouneifolia Pax √ √ 

46 Pteleopsis myrtifolia (M.A.Lawson) Engl. 

& Diels 

√ √ 

47 Saba comorensis (Bojer ex A.DC.) 

Pichon 

× √ 

48 Sclerocarya birrea (A. Rich.) Hochst. √ √ 

49 Senna obtusifolia (L.) H.S.Irwin & 

Barneby 

√ × 

50 Spirostachys africana Sond. √ × 

51 Strychnos innocua Delile √ √ 

52 Strychnos spinosa Lam. √ × 

53 Syzygium cordatum Hochst. ex Krauss × √ 

54 Syzygium owariense (P. Beauv.) Benth. × √ 

55 Tamarindus indica L √ √ 

56 Terminalia mollis M. A. Lawson √ √ 

57 Trichilia emetica Vahl × √ 

58 Vitex doniana Sweet √ √ 

59 Vitex ferruginea Schumach. & Thonn √ × 

60 Vitex keniensis Turrill √ √ 

61 Xeroderris stuhlmannii (Taub.) Mendonca 

& Sousa 

√ × 

62 Ximenia americana L √ × 

63 Ziziphus mucronata Willd √ √ 

 

 

 


