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ABSTRACT 

Structural and floristic study was calTied out in Mikumi National Park, Tanzania with the 

objectives of detennine the stlUctural composition of the vegetation communities found 

in the area; compiling the checklist of plants species found in the area and determination 

of abundance of vegetation communities in the study area. Data were collected by 

systematic sampling design, where quadrats were established along transect lines. Nested 

plot design was used to sample plants of different sizes. The main quadrat for tree and 

sapling was 25 m x 20 m and within the main quadrat the 5 m x 2 m was used to collect 

data on shrubs and seedlings. Within a 5 m x 2 m another 0.5 m x 2 m subplot was set for 

collection of data on herbs and grasses. One hundred seventy four (174) plant species 

were encountered. Woody species density calculated was 350.67 stem ha-1 and total basal 

area 17. 76m2ha-. The most abundant tree species recorded in the area were Dalbergia 

lIIelalloxyloll (23.07%), Acacia lIigrescells (8.42), LOllchocmplis capassa (7.80%), 

Brachystegia boehlllii (6.72%), combrellllll zeyheri (5.75%), Margaritaria discoidea 

(4.59%) and Acacia sieberialla (4.18%). The hierarchical cluster analysis using average­

linkage strategy provided six distinct plant communities. I. Flueggea virosa-Pallicllm 

maximulll-Acacia sieberialla community type 2. Hygrophila auriculata-Sporobolus 

pyramidalis community type 3. LOllchocmpus capassa-Cassia abbreviata community 

type 4. Acacia sieberialla-Hyparrhellia mfa community type 5. Acacia Iligrescens­

Dalbergia melalloxyloll community type and community type 6. Bracllystegia boehmii­

Brachystegia spicifol71lis-Margaritaria disco idea community types. The following tree 

species; Dalbergia lIlelalloxyloll, Pericopsis allgolellsis Plerocmplls allgolellsis, 

Brachyslergia spiciformis and Brachyslergia boehmii which are mostly used for 

carvings, music instlUments, buildings materials and firewood were found highly 

poached at the edge of the park. The vegetation in this study area were most disturbed by 

environmental ,animals and human factors which include fire, browsing, grazing, 

poaching, soil, and water table effects. From this observation, local community 

pmiicipation on conservation of these valuable tree species is encouraged for near by 

villages which include,Mikumi town, Doma, Mkata, Kilombero and Kisaki. Futhermore, 

detailed integrated floristic studies of the area, targeting the unknown ecological area of 

Malundwe forest which is not covered in this study is recommended 
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Rangelands are pali of the total land system used, bY'maakind. < They arc the areas 'of the < 

world where wild and domestic animals graze or browse on natural vegetation. 

Rangeland vegetation includes grasslands, savannas or open scattered-tree forests, 

shrub lands, and small grassy areas within forests. Range vegetation may never have 

disturbed, or it may follow changes in land-use, such as bush-clearance or timber­

harvesting (Pratt and Gwytme, 1977). Cultivation eliminates rangeland vegetation but 

abandoned cropland returns to rangeland, especially in areas of shifting cultivation. High 

demands for different kind's of products fi'om rangeland cause frequent modification of 

land-use. This results into changing of boundaries between different areas of land-use 

(Ayttko,1978). 

In East Africa, about 10% of the land area is protected as national parks, reserves and 

other conservation areas (Kilimanjaro, 2004). Most of the protected areas in rangeland 

were created where Wildlife congregated in dry season, areas of slightly higher rainfall 

and around water resources. These sparse but impOliant areas are the means of SUppOlt of 

life in rangelands during the most difficult times. Even though protected areas cover a 

small portion of the East Africa drylands, they contain a dispropoltionate amount of the 

key resources, which ensure survival of pastoral people, wildlife, livestock and other 

organisms in these ecosystems (Kilimanjaro, 2004). 

Mikumi National Park which is among the reserves area in Tanzania is a vast and 

continuous protected area of immense conservation impoliance in the country (Hawkins 

et 01., 2000). It has diverse biological resources, which are ecologically and 

economically important. Main vegetation types are woodland, grassland and swamp. 

The central swamp area is entirely open having only a very sparse tree popUlation of 

Tamarind and baobabs near the edges, Hyphaelle and Borasslis palms. Wildebeest, 

giraffes, zebras, hippos, wild dogs, lions and elephants are abundant (Mercer and J afferji, 

2005). 
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Based on the seasonal variations in water availability, Mikumi NationaLPark ecosystem 

fits a description of a tropical seasonal or hyperseasonal savannah (Sarmiento, 1983, 

1992). Generally, a tropical seasonal savannah can be described as one in which drought 

and fire determines the functioning of the ecosystem. According to Sarmiento (1983), a 

hyperseasonal savannah is characterized by alteration of two contrasting stresses in each 

annual cycle. The grasslands experienced a period of water shortage in the dry season 

and extended period of water excess in the rainy season, which impart waterlogging and 

asphyxiation to the soil. What has been termed edaphic or secondary savannah (Walker 

and Noy-Meir 1982, Walter, 1985) is exactly the tropical seasonal savannah sensu 

Smmiento (1983). In Mikumi National Park, the Mkata foodplain is a typical example of 

a hyperseasonal savannah whereas most of the park falls under tropical seasonal or 

edaphic savaJUlah. 

Mikumi National Park was gazetted to be a national park in 1963. Prior to this, it was a 

game controlled area. The area occupied by the park is 3,230 km2 which resulted from 

the extension of the former Mikumi game controlled area to the north and southern to the 

Selous Game Reserve border from the 1975 government resolution. The move was aimed 

at facilitating park management as it was observed that quite a good number of animals 

migrated to these areas from Selous in the dry season in search of pasture and water. 

Some of the important man made infrastructure that influences the vegetation ofMikumi 

National Park includes; the TAZAMA (Tanzania -Zambia Mafuta) pipeline, Tanzania­

Zambia highway, TAZARA railway line to the south and a high-tension power 

transmission line from Kidatu that traverses the park. Unplanned fires, which are more 

frequent, now, than earlier, caused by careless travelers, plying along the highway and 

railway have severe impact on the vegetation dynamics of Mikumi National Park. 

Continued clearing of vegetation along the power line, oil spill fi·om the pipeline and high 

death rates of wildlife along the highway are some of the factors that greatly influence the 

Mikumi National Park ecosystem. 
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Exploration and investigation of diversity, structure and distribution of the grasslands and 

woodlands of Mikumi National Park in which the larger biological diversity occur is a 

vital pre-requisite for conservation (Lovett and Norton, 1989). Conservation strategy 

depends on the knowledge of the botanical composition and the condition of the 

ecosystem. Exploration of such natural ecosystems will help to utilize its biological 

resources sustainably (Lovett and Norton, 1989). 

1.1 Problem statement and Justification: 
I 
! 

..•.. / 
Despite the high number of plant species diversity in the Mikumi National Park, only few 

studies on vegetation have been done. The previous work is more on animals especially 

on yellow baboon (Papio cYllocephalus) and includes work done by Rhine et al., (1988), 

Wasser and Starling, (1988), Lovett and Notion, (1989), Kidung'ho, (1990), Rhine, 

(1992), Rogers ef al., (1993), Drews, (1995), and Hawkins et al., (2000) to mention a 

few. The few vegetation ecological studies which have been conducted in the Mikumi 

National park are, vegetation monitoring by Norton ef al., (1992), Checklist of vascular 

plants by (Nolion and Lyaruu, (1993), study on Dalbergia lIlelalloxyloll, which was 

conducted by Hawkins et al., (1996) and the five year study of the Selous plant species 

by Jan Vollescen (APU-ABRU, 2004) who barely sampled pmi of Mikumi National 

Park. Little is known about the diversity, abundance and stmctural composition of 

vegetation communities found in the Mikumi National Park. Assessment of the 

theoretical potential will help to take measures for appropriate management. This study 

therefore, will provide data, which will serve as a basis for conservation purposes and for 

further researches. 
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2.0 OBJECTIVES OF THE STUDY: 

2.1 General objectives. 

The general objective of the study was to assess the diversity, abundance, and stmctural 

composition of vegetation communities in Mikumi national park. 

2.2 Specific objectives. 

1. To determine the stmctural composition of the vegetation communities found in 

the area. 

ii. To prepare the checklist of plants species found in the area. 

iii. To determine the abundance of vegetation communities in the study area. 

4 



3.0 LITERATURE REVIEW 

More than 40 % of Tanzania total land area is covered by indigenous vegetation, which is 

in turn represented as coastal forest, open woodlands, closed mountain forest, wetlands, 

scmb and bushlands (Polhill, 1968). Tanzania is a tropical country and contains 

representatives of many plant fornlations found in African's main ecological zones 

(Polhill, 1968). It has about 10,000 species of higher plants (Polhill, 1968) compared to 

the estimated 30,000 species for the whole of tropical Africa (Brenan, 1978). 

Tanzania is endowed with rich plant resources ranking second out of the 48 countries of 

AJl'otropical realms in the number of plants species by having 12, 667 distinct telTestrial 

plant species in a total of 250 families (URT, 1998) which accounts for more than one 

third of the total plants species in Africa (Heywood and Davis, 1994 ; URT, 1998). Of 

the 12,667 species, 1,122 are endemic (Heywood and Davis, 1994) and 4.4% are 

threatened (Walter and Gillet, 1997). The more alarming situation is the fact that some of 

these species are at the risk of extinction even before their uses are identified (UNEP, 

1991). Besides, the country contains one of the biodiversity hotspot areas in the world: 

the Eastern Pare Mountains (Mugabe and Clark, 1998). 

This diversity is a reflection of the variety of habitats and phytogeographical regions 

(Phytochoria) that are present in Tanzania. The country falls under five biogeographical 

regions (Mugabe and Clark, 1998). These are: the Afromontane Archpelago-like 

Regional Centre of Endemism; the Somali-Masai Regional Center of Endemism; the 

Zambezian Regional Centre of Endemism; the Zanzibar-Inhambane Regional Mosaic and 

the Lake Victoria Regional Mosaic (White, 1983). Each of the five photochoria is 

represented by a number of characteristic plant species and as a result of the large variety 

of phytochoria. 
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3.1 Species Diversity 

Species diversity is a measure of the variety of different animal and plant species in a 

community. Specie diversity has been considered as one of the key indices of sustainable 

land use practices (Shackelton, 2000). Although diversity has been equated with species 

richness (Peet, 1974); the latter fails to consider the relative abundance, the evenness of 

species; i.e. two communities with the same number of species but with different relative 

abundance would have the same level of species richness (Peet, 1974). Shannon-Wiever 

Index as a measure of information content should be used only on random samples drawn 

from a large community (Krebs, 1972). According to Magurran (1988) Ludwing and 

Reydnolds (1998) the species diversity index consists of two components. The first 

component is species richness and the second component is the relative abundance 

(evenness or unevenness) of species within the sample or community. 

The two components can be measured separately: the actual number of species contained 

within a community, also called species richness of the community and the spread of 

individuals between the species (relative abundance of species) within the community, 

also called evelmess or equitability of the community (Putman and Wratten, 1984; 

MagUll'an, 1988; Krebs, 1989; Kent and Coker, 1992). The value increases with 

increasing number of species or when the distributions of individuals among the species 

become even. H' is zero only and only if there is one species in the sample and 

maximum only when the same number of individuals represents all species. Shannon 

Wiever Index has been probably the most widely used in community ecology. It is based 

on information theory (Shannon and Wiever 1949) and is a measure of the average 

degree of uncertainty in predicting to what species as individual chosen at random from a 

group of specie and individuals will belong (Ludwing and Reydnolds, 1998). 
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3.2 Richness 

The number of species per sample is a measure of riclmess. The more species present in a 

sample, the 'richer' the sample. Species richness is the simplest measure of biodiversity 

and is simply a count of the number of different species in a given area. Species richness 

is basic measure of species diversity (Whittaker, 1970; Krebs, 1998). However, 

according to Krebs (1998), it is often difficult to enumerate all the species in a natural 

community. Oosting (1965) noted that species richness is easy to determine only in 

easily censured communities with few species. In this study, species richness was 

adopted because not many species were noted per plot. Species richness as a measure on 

its own takes no account of the number of individuals of each species present. It gives as 

much weight to those species, which have very few individuals as to those, which have 

many individuals. However, diversity depends not only on richness, but also on evenness. 

3.3 Eveness 

Evenness is a measure of the relative abundance of the different species making up the 

riclmess of an area. Evemless compares the similarity of the population size of each of 

the species present. 

3.4 Importance of Species Diversity Values 

Species diversity is a very useful parameter for comparison of two communities. High 

species diversity is considered by most ecologists as a desirable propeliy of any 

community or ecosystem and this criterion has dominated most methods for ecological 

and conservation evaluation teclmiques (Kent and Coker, 1992). 

Knowledge of species diversity is pmiicularly useful when one wishes to study the 

influence of biotic disturbances or to know the state of succession and stability in the 

environment (Misra, 1989). However, the relationship between diversity and stability of 

a community has raised much controversy among ecologists. For instance, some authors 

think that species diversity generates community stability (e.g Lewis 1970 cited by 
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Ambasht, 1988). This is intuitively sound because iITegularities within a complex 

community are easily compensated by minor adjustments elsewhere (Putman and 

Wratten, 1984). Others (e.g. May, 1973) still attribute species diversity within a 

community to the environmental stability rather than the other way around. However, 

many ecologists now question the existence of any relationship between species diversity 

and stability in a community and think that possibly these two concepts need not 

necessarily be cOlmected (Putman and wratten, 1984; Kent and Coker, 1992). 

3.5 Species Diversity Measures 

A large number of indices of diversity have been devised, each of which seeks to express 

the diversity of a sample or quadrat by a single number. However, according to 

MagutTan (1988), of the various indices of diversity, the most frequently used is the 

simple adding together of species to give species richness. As for the fair indices which 

combine both species richness and evenness, the most widely used is the Shannon index 

of diversity also called Shannon-Wiever index of diversity. This is because it is not 

affected by the sample size (Pielou, 1975; Krebs, 1989; Kent and Coker, 1992) and in 

addition it puts more emphasis on rare species (Krebs, 1989). It is a measure of the 

information content of a sample and since the infOlmation content is a measure of the 

uncertainty, so the larger the value of H', the greater the uncertainty (Krebs, 1989). The 

Shannon-Wi ever function is calculated following (Kent and Coker, 1992): 

H '=- llJilog,.pi 

Where H' is the Shannon index of diversity; 

L is the sutrmlation symbol; 

Pi is the proportion of individuals or the abundance of species I in the sample; 

Log,. is the logarithm to base a (any base oflogarithms may be taken). 

If a sample is used, then the true value of pi is unknown but is estimated as nilN (where 

ni is the number of individuals of species i and N is total number of individuals in the 

sample), the maximum likelihood estimator (Pielou, 1975). 
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The Shannon-Wiever measure (H') increases with the number of specIes in the 

community but in practice, for biological communities H' does not exceed 5.0 

(Washington, 1984 cited by Krebs, 1989). Holding symbols as defined above, the 

theoretical maximum value is log (s) and the minimum value is log (NfN-s) (Fager, 1972 

cited by Krebs, 1989). 

3.6 Species Importance Value Index (IVI) 

The ImpOliance Value Index (IVI) is a composite index based on the relative measures of 

species frequency, density and dominance. The IVI of a species is the sum of the relative 

frequency, relative density and relative dominance of that species. They are calculated as 

follows (Ambasht, 1988; Kent and Coker, 1992): 

Relative Frequency = (Number of OCCUlTence of the speciesfNumber of occurrences of all 

species)* 1 00 

Relative Density = (Number of individuals of the species fNumber of individuals of all 

species)*100 

Relative dominance = (Total basal area of the species/Total basal area of all the 

species)* 100 

3.7 Index of Dominance (C) 

The dominance index measures the distribution of individuals among the species in a 

cOl11l11unity. It is calculated using the fOllliula below (Krebs, 1989; Misra, 1989): 

C=L(nifN)2 

Where ni is the number of individuals of species i in the sample; 

N is the total number of individuals (all species) in the sample. 

This index is also called the Simpson's Index of Diversity (Krebs, 1989) and is equal to 

the probabilities of picking two organisms at random that are of same species. It is 

inversely related to the probability that two individuals picked at random belong to 

different species. Therefore the greater the value of dominance index, the lower is the 

species diversity in community and vice versa. 
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3.8 Abundance : 

! 

Abundance is the number of plants per unit area. Measurement of plant abundance 

requires the counting of individual plants by species in a given are. Abundance can be 

used to show spatial distributin and ranges over time like m0l1ality. There is a slight 

con'elation between abundance biomass and cover since individuals plants differ greatly 

in size during growth and as well in different habitats. This implies careful interpretation 

of abundance when one wants to relate to biomass and cover. 

3.9 Frequency 

Frequency is the proportion of plots in which a species occurs. It is the measure of 

OCCUlTence of a given species in a given area. The principal value of frequency is to 

show distribution of species. This can be imp0l1ant in studying some rangeland problems 

like impact of invasive species or indicators species as shown by degree of presence or 

absence. 

In national parks, game reserves, rangelands and similar conservation areas of eastem 

southem and central Africa, the course of plant succession is being halted and reversed, 

and there is a general trend of woodland types to revert to more open grassland forms 

(Hamilton, 1972, Sinclair & Norton-Griffiths, 1979). The possible factors which bring 

about vegetation degradation in Mikumi National Park are animal impact, water table 

effects and fire(L yaruu, 1997). 

3.10 Animal Impact 

Browsing, grazing, elephant deshuction and trampling are wildlife effects that regulate 

the habitat prope11ies of an ecosystem (Mwalyosi, 1977). In the central part of Mikumi 

National park, which covers most of the floodplain, trees are fewer compared to any other 

area in the park. Wingfied (1975) observed that the sparseness of the woody vegetation 
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in much of the Mikumi National Park was largely duc to browsing by wildlife and tree 

destruction by elephants. He supported his claim by comparing the woody vegetation of 

Mikumi National Park with the adjacent Mkata ranch where similar land with wild 

animals replaced by cattle, is much more densely covered with trees and shrubs. 

Many researchers have declared that African elephants are major agents of habitat change 

in Africa. They regulate thc balance between the woody overstorey and the underlying 

grass (Laws, 1970; Hamilton, 1972), by interacting with browsers and grazers in 

complicated ways (Norton-Griffiths, 1979; McNaughton et al., 1988). Mwalyosi (1977) 

and WeyerHauser (1982) reported uncontrolled destruction of Acacia tOl'tilis popUlations 

in Manyara National Park by elephants, to an extent of causing local extinction of the 

speclCs. In his analysis of the Seronera elephant problem, Croze (1974) which revealed 

that the woodland thinning was attributed to rising water table and not to elephant 

destruction as postulated earlier. Elephants have been shown to interact synergistically 

with fire in nOlihem woodlands of Serengeti by opening up thickets, encourage the 

growth of grass, which fuels the fire. 

The effects of browsers which are many in Mikumi National Park explain the 

disappearance of adult trees as well as suppression of the juvenile trees to attain adult 

classes. Browsers prevent vertical growth of saplings, so that they do not become trees of 

larger, fire resistant size classes. Browsers inhibited saplings are susceptible to grass 

fires that kill them back to ground level periodically (McNaughton et al., 1988). Habitats 

heavily grazed and browsed show a corresponding decrease in the herbaceous vegetation 

(Ruess, 1987). Continued grazing has been associated with decreasing the seed bank size 

of grasses through partial or total consumption of the inflorescences of the palatable 

species thereby eliminating them fi'om the seed bank (O'Connor & Picket, 1992). This is 

accompanied by a marked increase of ShOli lived annuals and unpalatable species. 

Trampling by grazing animals imparts physical change in soil properties by reducing 

water infiltration and thereby affecting the water holding capacity of the soil (Ruess, 

1987). In terms of regeneration dynamics, trampling can be beneficial in that many seeds 

are buried into the soil to fonn the seed bank and also small scale disturbance created 
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patches will allow colonization thereby increasing specIes diversity (O'connor and 

Picket, 1992). 

3.11 Water Table Effects 

Low water table have a direct effect on the vegetation, in that water will not be available 

to the plants, and when the water table is too high asphyxiation of the plant roots is 

possible and finally death. Low water table in arid environments detelmine the type of 

vegetation that can grow in such areas. A high water tabLe or salinity can cause shallow 

rooting, the fornler limiting oxygen supply. The adverse effect of asphyxiation and 

salinity is to inhibit uptake of nutrients as well as that of water (Russell, 1959). 

3.12 Fire 

Fire is an effective management tool that is being used to manage rangelands and 

pastures in order to stimulate sprouting of fresh grass after the dry spell or to check the 

encroachment of undesired woody species in a pasture or rangeland (Brown & Archer, 

1989; Harrington & Driver, 1995). Although fire is known to increase species diversity 

(McNaughton et aI., 1988), frequent fires can influence the composition of grasslands by 

enhancing domination by annual species over the more pennanent perennial species and 

this may likely cause local extinction of the perennial populations which have both low 

seed production and dispersability (O'Connor, 1991). 

Grasses are not as sensitive to fire as are woody plants. They are bettcr adapted to 

defoliation, have growing points which are better protected from fire and tcnd to sprout 

earlier after a bum has occurred. (Pratt and Gwynne, 1977). Nonetheless, burning also 

influences the cover, composition and productivity of grassland. For instance, the 

Tlzemeda trialldra dominates fire-climax grassland in northem Tanzania and southem 

Kenya. In the absence of fires, it is gradually replaced by other grasses or by woody 

vegetation whereas in some areas, if too frequently burnt, evcn more replaced by the even 

more fire-tolerant Heleropogoll cOlllorlllS (Bogdan, 1977). Pelllliselllm pllrplIrelllll and 
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some of the morc palatable I~vparrhellia species are other grasses that are maintained by 

ti'cquent grass fires (Edwards, 1940; Langdale-Brown, ('I al., 1964). 

Most fires in Mikumi National Park are anthropogenic, caused purely for management 

practice or set deliberately by travelers or originate from the nearby villages. The most 

important effect of fire is to inhibit or to cause complete suppression of tree recruitmcnt 

(Swaine el al., 1992). Fire effectively holds back recruitment of trees into mature age 

classes and will finally result into populations with uneven age distributions, and such 

populations are highly unstable. In a rangeland, three causes of fires have been 

recognized viz spontaneous fires resulting from lightening, accidental bushfires and 

management planned fires (Valentine, 1972). Fire tends to keep the vegetation open, 

eliminates celiain species and will selectively favour domination by fire resistant species 

(Russell, 1959). In fire prone areas of Mikumi National Park, the domination by 

DiplorhYllchlls cOlldylocaI]JolI, Bridelia calharlica, Maprollllea aji'icalla, 

Pselldolachllostylis lIlaprolllleifolia, Allllolla sellegalellsis, and COlllbretulll //loUe is 

evident. 

3 .13 Disturbances 

Definitions of disturbance, vary from Grimes (1979), vIew disturbance as a process 

removing or damaging biomass, to White and Pickett (1985) defining disturbance as any 

relatively discrete event in time that disrupts ecosystem, community or population 

structure and changes resources, substrate availability, or the physical envirollllent. 

Petraitis et al., (J 989) expand the definition fmiher to include any process that alters the 

birth and death rates of individuals present in the patch by directly killing individuals or 

by affecting resource levels, natural enemies, or competitors in ways that alter survival 

and fecundity. 

Disturbances affecting survivorship can bc direct or indirect. Direct disturbance are those 

affecting the survivorship of individuals directly and indirect disturbance are those 

affecting resource levels or other conditions that influence individuals in the patch. 
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Many plant communities and specIes are dependent on disturbance, especially for 

regeneration (White and Pickett, 1985). Reserves areas should be large enough to allow 

the natural regime disturbance to operate and to support a mosaic patches in different 

stage of disturbance, successional recovery, and community maturation (Pickett and 

Thompson, 1978). Disturbances in plant communities thus include such events as fires, 

stollllS, floods, and trampling, but other changes such as altered grazing regimes, 

browsing or nutrient inputs would also be classed as disturbance if they affected resource 

levels and demographic processes. • 

Disturbances in most cases create a more heterogeneous environment, creating more 

habitats to be occupied by the plants species. Disturbances by tree cutting and natural 

death for example, creates a gaps or openings inside the forest which leave the soil 

surface exposed creates some different local habitats as compared to undisturbed area 

inside the forest. Creation of local habitats provide room for new colonizer species to 

grow or allow seeds and seedling which were previously shaded by canopy trees to 

germinate and grow to cover up the gap (Ndangalasi, 1997). Gap regeneration or 

succession is known to increase species diversity within the local habitats (Deshmukh, 

1986). 

While disturbance is important for maintaining diversity both within communities and at 

a landscape level, it may also have undesirable effects. Disturbance may act to increase 

the likelihood of invasion of a community. For invasion to occur there must be available 

propagules of an invasive species capable of dispersing into a given plant community, 

and there has to be a suitable microsite for germination and establishment to occur (John 

stone, 1986). 

Like the other disturbances, trampling can create openings III vegetation that provide 

opportunities for new individuals to become established, and it can slow the growth of 

dominant species sufficiently to allow the persistence of less vigorous species. Again, 

intennediate levels, of trampling seem most effective at maintaining high species richness 
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because of the suppressIon of competitive dominants (Liddle, 1975). The season or 

timing of trampling has a signillcant effect on the change, rate, and species composition 

of recovery (Harrison, 198 I). Although trampl ing effects are (j'equently considered 

together with those of grazing. 

3.14 The impact of disturbance on vegetation dynamics 

In response to frequent fires or high intensities of grazing and browsing, trees are known 

to have very low growth and competitive displacement rates compared to grasses 

(Huston, 1994). This explains the observed pattem in Mikumi National Park which has 

been refen'ed to as lack of dynamic regeneration of some important tree species in the 

Mkata floodplain. Pellew (1983) pointed out that slow regeneration due to fires and 

browsers may be more important than increased death of mature trees. 

In many tropical savannahs, the importance of fire is the maintenance of speCIes 

diversity. In many ecosytems, fire is the main agent responsible for the maintenance of 

balance and dominancy between grasses, forbs and woody plants depending on its 

frequency and intensity. By destroying the dead thatch, fire brings abont increased light, 

an important germination reqnirement for seeds and also will add mineral nntrients into 

the soil. This stimulates growth and consequently short term productivity (Collins, 

1987), which is associated with a general decrease in species diversity as a result of 

competitive exclusion (Gibson & Hulbert, 1987). 

Fire has been known to change the woodland into grassland (Huston, 1994). Whereas an 

increase in fire intensity maintains or increases the diversity of grasses and forbs due to 

their higher rcsource allocation to below ground biomass than woody species, it reduces 

thc diversity of woody species (Huston, 1994). This fits well the observed pattern that 

the small size classes of important tree species arc absent in Mikumi National Park 

particularly in the flood plain grassland, which burn at least once every dry season. 
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Unlike fire which in most cases removes only the dead biomass, grazing and browsing 

act differently in that they removes the living biomass. In a rangeland, grazing plays an 

important role in nutrient dynamics by enhancing nitrogen mineralization as well as 

promoting absorption of mineral nutrients from the soil. The selection of the grazing 

material by grazers may have a detrimental effect of eliminating the vegetation and the 

seed bank of the palatable species and increasing the unpalatable species (Dyksterhuis, 

1958). Grazing is knmqJ to increase species diversity, equitabi1ity and richness (Pandey 

& Singh, 1992). An increase in the level of resources such as water and mineral 

nutrients, and a decrease in the level of disturbance aj!;ent whether it is intrinsic or 

extrinsic, results in the decrease of diversity of grasses and forbs over woody species 

(Huston, 1994). This is attributed to competition for light and therefore inability to 

tolerate shade from the woody plants. Since was also seen in Mikumi National Park 

where by fewer animals concentrate their activities in the southern part of the National 

Park and in the higher elevations than in the plains, the soil propOliion of these areas are 

much more improved and will therefore favor woody species colonization over other life 

forms. 
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4.0 MATERIALS AND Ml~THODS 

4.1 Stndy Area Description 

Miknmi National Park lies betwccn 37"00'-37"30'E; 7"00'S-7"45'S. It is located 96 km 

from Morogoro Town along the Tanzania-Zambia Highway (Fig. I). The Park was 

gazctted in 1964 (Mercer and Iaffctji, 2005). Mikumi National Park is the third largest 

Park in Tanzania having an area of 3,230km2 after Serengeti and Rllaha National Parks. 

Thc altitude ranges from 430m to 1257m a.s.1 (Lyaruu, 1997). 
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Figure 1: Location ofMikumi National Park with Tanzania (inset) 
(Source: Mercer and Iaffetji, 2005) 
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4.1.1 Climate 

Mikumi National Park UvINI') experience seasonal variation In rainfall. Based on the 

seasonal variations in water availability, the MNP ecosystcm [its a description of a 

tropical seasonal or h)1lcrseasonal savannah (Sarmiento 1983, 1992). The area 

experiences a unimodal rainfall pattern from December to May and occasional flood 

years of over 1000 nll11 of rain but on average rainfall is about 750mm. Water drains to 

Mikumi National Park (MNP) from the UlugurLI Mountains and Malundwe Hills. To the 

north, water drains into the Wami Rivers system and to the South into the RuahaIRufiji 

River system (Notion, 1998). Temperature ranges from 13°C minimum to 41°C 

Maximum (Notion, 1998). 
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(Source: Tanzania meteorological Agency, Gairo station 1987-2005) 

4.1.2 Geology 

The park is characterized by metamorphic rocks, with alluvial deposits spreading on 

Mkata Floodplain from hilly areas. Because of their geomorphic and climatic history, in 
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that they are derived t1'om weathering of Precambrian rocks or ancient sedimentary 

formations, the soils are intrinsically deficient in many macro-and micronutricnts (Kang 

and Osinamc, 1985). The floodplain is characterized by black cotton soils whose texture 

and depth support the growth of trees, shrubs and grasses. However, the areas with 

montmorillonitic clay soil, which is acidic, support very few trees and have very low 

diversity compared to the free draining soil on hilly slopes. 

4.1.3. Faulla 

MNP have various kinds of fauna including large and medium-size mammals such as 
• 

elephant (Loxodollta q/i"icalla), wildebeest (Collllochaetes (([lIrilllls), impala (Aepyceros 

melampus), leopard (Pall them pardus), lion (Pallthem leo), giraffe (Giraffil 

camelopardalis), waterbuck (Kobus ellipsipr)'llllllls), Dik-dik (Madoqua kirkii), and 

reedbuck (Redullca al"lllldillum) to mention among others. Small mammals include 

rodents (Acomys spp.) and shrews (Crocidura spp.). Common birds include stilt 

(Hematoplls hematopus), African plovers (Charadrius asiaticlls), while common reptiles 

includes snakes (Naja mosambica) and lizards (Agama agama). Amphibians, which are 

commonly seen in M1\TP, include Frogs (Xellopus leavis) and toads (Bllfo guftlilaris). 

4.1.4 Flora 

The vegetation ofMNP is divided into seven ecological units namely; 

Mkata floodplain: This vegetation type occurs in the Mkata Floodplain along Mkata 

River covering about 100 km2
; it extends from Doma Game Controlled Area to Yuma 

Hills. The area is dominated by Borasslls aethiopllm, Hyparrhellia spp, Thellleda 

trialldra, Vemollia glabra, and trees such as LOllchocarplls capassa, Tamarilldlls illdica, 

Dalbergia melalloxyloll, and Acacia spp. 

ii) Miombo (Brachystegia) woodland: This ecological unit also refen'ed to as the "dry 

forest zone". It forms a big portion of the southern extension of MNP. The area is 

characterized by miombo species such as Brachystegia spicijormis, Brachystegia 

boehmii, Brachystegia lIlicrophylla, Jlllbem({rdia globiflora, Pericopsis ({lIgolellsis and 

Pterocarplls allgo/ellsis. 
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iii) Mixed woodland: The zone includes "mixed woodland" and wooded grassland. The 

vegetation type is found in MNP from the main gate to the Park's Headquarters. This 

area can be described as secondary seasonally savannah proper and it covers the biggest 

part of the area followed by the miombo woodland. Grasses such as Pallicllmmaximum, 

Themeda trialldra, and Hyparrhellia m/a dominate the area. Common tree species 

include A/zelia quallzellsis, Combretum collillum, Xerqderris sillh/mallllii, LOllchocarplls 

capassa and Termillalia browllii. 

iv) Acacia- Dalbergia woodland: This vegetation type i;; found in the notihem pati of 

MNP and it extends to Doma Game Controlled Area from the floodplain. Some palis of 

floodplain are interspersed with this type of vegetation where Dalbergia lIlelalloxyloll is 

dominant. Tree species associated with the Dalbergia melalloxyloll and Acacia spp .. 

v) Acacia -Combretlll1l woodland: This vegetation type is the continuation of the AdaChi 

-Dalbergia woodland to the south. It is dominated by Combretum and Acacia spp. This 

vegetation borders the floodplain and therefore it is a good area for grazing although it is 

heavily infested by tse tse flies. The associated grass species are Hyparrhellia ruftl and 

Dichallthium mll1Ulatlllll. 

vi) Groundwater evergreen forest: A patch of evergreen moist forest forms an island in 

the miombo woodland to the south. It is very small area «10 km 2
) and it is peculiar in 

the sense that there is no any other area in MNP with such kind of vegetation. The trees 

are tall but do not fonn a closed canopy. Below the tall trees is a kind of vegetation, 

which fOlms a closed canopy, mainly with rubiaceous plants dominated by polysphaeria 

spp. 

vii) High elevation forest: This is a characteristic vegetation of the Malundwe Hills 

(which form the highest peak in MNP). The vegetation here is floristically and 

physiognomically montane. However, since the hills confined to an altitude of 1257m 

high, an altitude lower than the nOlmal range of montane forests, the vegetation is better 

described as a high elevation forest. 
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4.1.5 Popula/ioll alld lalld uses 

BefoIT the j\·lNP was announced as the national park area there were se\'eral ethnic 

groups living in what is now southem Mikumi and close to Kikoboga (near the present 

park gate). The nineteenth century slave trade devastated much of these areas and such 

people as remained were moved out when iVlikumi became a national park and resettled 

elsewhere (Mercer and JafTeji, 2005). 

The local peoples still living around the park. include the Luguru in the cast (around 

ivlorogoro), the SaganI to the west. Kaguru and NgurtI to the north and the Vidunda and 

Pogoro to the south- west and Kutu to the southeast. Hunting and logging is licensed in 

areas bordering the park, although people cultinlte, graze cattle, collect grass and 

firewood, cut hard wood, and hunt illegally in MNP area. 

4.2 Data Collection 

The data were collected for three months starting in August 2005 to October 2005, using 

systematic sampling technique where by six transects were laid and fifteen quadrats were 

allocatcd on each transect. Voucher specimens were pressed and brought to the 

Herbarium at the University of Dar Es Salaam Botany Department for identification. 

Specimen that were identifiable in the field were identified on the spot and recorded in 

the lield notebook with standard information such as growth form, date, arca where they 

were collected. Species that had provcd difllcult to be identified in the field were taken 

Ill}' identification at the University of Dar ['S Salaam Botany Department using manual of 

Flora of Tropical roast AII'ica and by matching with species specimens available in thc 

Herbarium. Also the identified specimens in the flefd :vere also taken to the Herbarium 

for approval and deposition. 

4.2.1 Vegetatioll sl/mplillg 

rollowing a reconnaissance survey, actual sampling of vegetation was done foclising on 

homogeneity of vegetation. Physiognomic homogeneity was used as criterion for the 

selection of transect. A modified Whittaker Nested -Quadrant sampling in accordance 
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with Stohlgren et al., (1995) were adopted. In establishing the sampling plots systematic 

sampling were used. Preferential method was used to sample different vegetation types 

and subsequent quadrat were established at 100 m intervals on a linear transect 

The method had required that trees and sapling to be sampled in rectangular quadrats 

measuring 20 m x 25 m. Shrubs and seedlings were sampled in 5 m x 2 m quadrats 

nested into the big quadrats. Within a 5 m x 2 m another 0.5 m x 2 m subplot was set for 

collection of data on herbs and grasses. The total number of plots laid for the study was 

90. The advantage of employing rectangular quadrats over square or spherical quadrat 

rests on its ability to minimize edge effect as well as increasing the chances of including 

most species during sampling. According to Greig-Smith (1983) rectangular plots have 

been shown to yield more accurate results than circular plots. The plots were temporarily 

marked with wooded pegs and biodegradable flagging tape. 

All trees with diameter at breast height (DBH) ~ 10 cm were identified, counted, 

recorded and their heights were measured using hypsometer. Where this was not 

applicable a calibrated poleof bamboo tree were used to estimate the heights when there 

are many tree crowded and it is impossible to use hypsometer. Circumferences of trees at 

1.3m above the ground were measured using tapes and then converted into dbh. The 

trees that were found to have multiple stems, the stems were measured separately. Shrub 

species were identified, recorded and heights of shrubs were measured using calibrated 

bamboo pole. Species of wood climbers were recorded; data on wood climbers were on 
, ' . ,~ . 

the scale of presence labsence. Sapling were identified and recorded from the main plots 

together with tree and the diameter of sapling was .taken from> I <1 0 cm. Data on the 

seedling were obtained from the 5m x 2m quadrat where by the seedling were considered 

to have the dbh :0:1 cm. The estimated relative cover of grasses and herbs were obtained 

by using percentage cover. The species OCCUlTing outside the plots were recorded for 

floristic completion. Plant identification was done both in the field and in the herbarium, 

and voucher specimens were collected and placed in the University of Dar es salaam 

Botany Department. 
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4.2.2 Frequellcy alld abulldallce 

Frequency and abundance of trees and shrub were summarized on plot basis. 

Abundance was expressed as the number of individual plants per plot. 

Estimation of percentage cover abundance for all vegetation types was done visually and 

the modified 1-9 Braun-Blanquet scale (Van der Maarel, 1979) was used to present the 

data as follows: 

1 = rare, generally one individual 

2= Occasional or sporadic with less than 5% cover of the total area. 

3= Abundant with less than 5% cover of the total area. 

4= Very abundant, with less than 5% cover of the total area. 

5= 5-12% cover of the total area. 

6= 12.5-25% cover of the total area. 

7= 25-50% cover of the total area. 

8= 50-75% cover ofthe total area. 

9= >75% cover of the total area. 

4.2.3 Environmental data 

The following enviromnental parameters were measured in each plot these include, 

aspect, and soil texture through physical observation, altitude and geographic' co­

ordinates. The co-ordinates of each sample stand were determined using GPS 

(Geographical Position System): 
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4.3 Data Analysis 

The enumerative data collected from all the 90 sample plots were compiled and analyzed 

for the following measures of ecological importance. 

I. Diversity Index was calculated according to Shannon-Wiever (1949). 

s 

H' = - L pi In (pi) 

i = I 

Whereby: H = Shal1llon-Wiever Diversity Index 

L = Summation symbol 

s = Number of species 

pi =the proportion of individuals'or the abundance of species ilh 

as a proportional of total cover in the sample 

In = log basen 

2. Species richness -was expressed as number of species per unit area. 

3. Dominance Index was calculated according to Krebs (1989) 

C = L (ni/N)2 

Where by: ni = the number of individuals of species ilh in the sample 

N = total number of individuals orall specics in the sample 

4. Evenness was calculated after Shannon-Wiever (1949) 

E = H'/log (S) 

Whereby: E = Evenness 

H' = Shannon-Wi ever Diversity Index 

S = total number of species in the sample 

5. Basal area of tree was calculated by using diameter at breast height as follows:-
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Basal area=II (d2)/4 

Where d= diameter at breast height 

II= 3.14 

6. Dominance=mean bas a area per species x number of trees in species 

7. Similarity between the Community Types 

The Sorensen's Coefficient was used to calculate the similarity between the SIX 

community types. The Sorensen's Coefficient of similarity (Ss) was defined using the 

following symbolism, as:-

Ss=2a12a+b+c 

Ss= Sorensen's similarity coefficient 

a= Number of species common to both sample 

b= Number of species in sample I 

c= Number of species in sample 2 

Sorensen's Coefficient is preferred. to the Jaccard because it gives weight to the species 

that are common to the quadrats or sampling rather to those that only occur in either 

sample (Kent mid Coker, 1992). 

8. Species Importance Value Index (IVI) 

The importance value index (IVI) of each specIes was calculated as the sum of the 

relative frequency, density and dominance values of the species (Ambasht, 1988; Kent 

and Coker, 1992). 
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5.0 RESULTS 

5.1 Floristic Composition 

A total of 174 plant species representing 47 different families were recorded (Appendix 

I). The family Fabaceae had the highest species number (35 species, 20.11 %) followed 

by the family Poaceae (19 species, 10.92%), Euphorbiaceae (12 species, 6.90%), 

Capparidaceae (10 species, 5.75%), Combretaceae (8 species, 4.60%) Asteraceae (8 

SIJecies, 4.60%), Rubiaceae (7 species, 4.02%) Boraginaceae (6 species, 3.45%), 

Acanthaceae (5 species, 2.87%), Labiatae (5 species, 2.87%), Sterculiaceae (5 species, 

2.87%), Malvaceae (4 species, 2.30%). Other families were represented by one to thrce 

species (Appendix 2). 

Six community types were obtained from this study; community types were Flueggea 

virosa-PaniclIm maximum-Acacia sieberiana communitY'type, Hygrophila auriculata­

Sporoboills pyramidalis community type, Lonchocwpus capassa-Cassia abbreviata 

community type, Acacia sieberiana-Hyparrhenia rufa community type, Acacia 

nigrescens-Dalbergia melanoxylon community type and Brachystegia boehmii­

Brachystegia spiciformis-Margaritaria discoidea community type. The study area had 

woody species density of 350.67 stems.ha- I
, basal area 17.75837m2 ha- I

, Shannon -

Wiever diversity for community type I. Flueggea viros{[-P{[nicum maximum community 

type was 2.576, community type 2. Hygrophila allriculata-Sporobolus pyramidalis 

community type 2.583, community type 3. Lonchocwl)l1S capassa-Cassia abbreviata 

community type 3.216, community type 4. Acacia sieberiana-Hyparrhenia rufa 

cOlllmunity type 3.176, community type 5 Acacia nigrescens-Dalbergia melanoxylon 

community type 3.125 and community type 6 Brachystegia boehmii-Brachystegia 

spiciformis-Margaritaria discoidea 3.325. 

The most abundant tree species recorded in the area were Dalbergia melanoxylon 

(23.07%), Acacia nigrescens (8.42), Lonchocarplls capassa (7.80), Brachystegia boehmii 

(6.72%), combretum zeyheri (5.75%), Margaritaria discoidea (4.59%) and Acacia 

sieberiana (4.18%). Families Fabaceae had 31 woody species, Combretaceae 8 woody 

species, Euphorbiaceae 8 woody species, Sterculiaceae 4 woody species, Ebenaceae 3 
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woody specIes, Palmae 3 woody specIes, Bignoniaceae, Capparidaceae, Rubiaceae, 

Ochnaceae, and Verbenaceae had 2 woody species, and the remaining families had one 

woody species each. 

5.2 DBH Size 

Bracliystegia lIIicrophylla, Bllrkea africalla, Xeroderris stilhilllallii, Brachystegia 

spiciforlllis, Margarilaria discoidea, Acacia Iligrescells, Brachystegia boehlllii, 

Pleleopsis lIIyrtifolia, Dalbergia lIIelalloxyloll and Diplorhynclll/s cOlldyloc(l}poll had the 

highest mean basal areas hence contribute much on total mean dbh size in the study area. 

Table 1: Woody species with highest dbh (± Standard En'or of the Mean and SD 

Standard Deviation of the Mean) 

Species DBH SD 95% CI 

Acacia Iligrescells 25.64±1.06 11.75 23.57?:DBH~27.71 

Brachystegia boehlllii 25.58±2.23 22.04 21.16?:DBH~30.01 

Brac1iyslegia spiciforlllis 29.08±2.20 18.39 24.69?:DBH~33.47 

Dalbergia lIIelalloxylon 19.31±0.43 8.17 18.47?:DBH~20.16 

Brachyslegia lIIicrophylla 57.57±6.41 23.10 43.61?:DBH~71.53 

Bllrkea africana 49.64±8.49 22.47 28.86?:DBH~70.42 

Margarilaria discoidea 27.60± 1.83 15.01 23.94?:DBH~31.26 

Xeroderris slllhllllannii 35.04±3.51 25.10 27.97?:DBH~42.1 0 

Pteieopsis lIIyrlifolia 21.32±1.52 11.08 18.26?:DBH~24.3S 

Diplorhynchlls con(zv1ocalpol/ IS.27± 1.31 6.91 15.59?:DBH~20.95 

The tree speCIes, which had highest height, were Bllrkea aji"ical/a Brachystegia 

lIIicrophylla, Brachyslegia spicifol"llzis, Brachyslegia boellllzii, Margarilaria discoidea, 
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Xeroderris stuhllllallllii, Julbemardia globiflora, Pteleopsis myrtifolia, DiplorhYllChus 

cOlldylocarpoll and Acacia nigrescens. 

Table 2: Selected tree species with highest mean height in Mikumi National Park (± 

Standard Error of Mean and SD Standard Deviation of the Mean) 

Species Mean height SD 95% Confident limit 

Acacia II igrescells 9.55±0.28 3.098 9.01~ H~10.10 

Brachystegia boehmii 11.80±0.38 3.73 11.05~ H~12.55 

Brachystegia spiciformis 13.20±0.51 4.25 12.19~ H~14.22 

Brachystegia lIIicrophylla 16.65±1.28 4.62 13.86~ H~19.45 

Bllrkea Aji"icalla l7.14±1.08 2.85 , 
l4.50~ H~19.78 

Margaritaria disco idea 11.70±0.47 3.84 1O.76~ H~12.63 

Xeroderris stuhllllallllii 11.50±0.79 5.67 9.91~ H~13.l0 

Pteleopsis myrtifolia 10.02±0.60 4.36 8.81~ H~11.22 

JIIlbemardia globiflora 10.78±0.53 3.16 9.71~ H~11.85 

DiplorhYllclllIs cOlldylocmpoll 9.64±0.54 2.84 8.54~ H~10.75 

5.3 The population structure of Woody species 

The population structure of woody species was drawn in the graph.by using ten woody 

species which were considered as multipurpose woody species selected from the different 
" " . 

use ofthe people near by the study area. The seedling, sapling and mature woody species 

of these multiplIIvose trees were collected and the graph of the seedling, sapling and tree 

species were obtained below. 

29 

i 



I' 

80 

70 

" 60 t 50 
o~ 40 
-0 

" 30 
" ~ f- 20 

10 

0 
2 3 4 5 6 7 8 9 10 

Multipurpose Species 

80 

70 

" 60 t 50 
~ 40 -0 
bO 

oS 30 
]- 20 en 

10 

0 
2 3 4 5 6 7 8 9 10 

Multipurpose species 

700 

600 
" t 500 

0';; 

" 400 
" -0 
OJ) 300 " :a 200 " " en 

100 

0 
2 3 4 5 6 7 8 9 10 

Multipurpose species 

Figure 3: population stlUcture of multipurpose trees. 
1 = Acacia sieberiana; 2 = Brachyslegia boehmii; 3= Brachyslegia spiciformis; 4= 

COlllbrellllll collillllm; 5 = Combrellllll zeyheri; 6= Dalbergia melanoxylon; 7= 

JlIbernardia globiflora; 8= Margallitaria discoidea; 9= PterocmplIs angolensis and 

10=Tamarilldlls indica 
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5.3 Plant Community Types 

Six plant community types (clusters) were identified (Fig 5). The Plant communities 

were named after two or three of the dominant species, which occur in each group using 

the relative magnitude of mean cover abundance, defined as the mean cover abundance 

value of a species in different quadrats that occurs in a given community according to 

Teshome et a!., ( 2004) (Table3 and Appendix 3). The six community types were 

Flueggea virosa -Pal/iCl1l11 maximum-Acacia sieberial/a, Hygrophila auriculata -

Sporobolus pyramidalis, LOl/chocmpus capassa - Cassia abbreviata, Acacia sieberiana -

Hyparrhel/ia mfa, Acacia I/igrescens -Dalbergia melal/oxylol/ and Brachystegia boehlllii 

- Brachystegia spiciforlllis -Margaritaria discoidea. 

Table 3: Mean cover abundance of major species in the community types. 

Community types 1 2 3 4 5 6 

Community size* 4 9 14 16 30 13 

Flueggea virosa 5.00 1.11 0.64 0.38 0.33 1.38 

PallicUllllllaximUIII 3.75 0.00 0.43 0.13 0.37 0.54 

Acacia sieberialla 3.25 0.00 1.14 3.94 0.00 0.00 

Diospyros mespiliformis 2.50 0.00 0.00 0.00 0.00 0.00 

Stiyc1l1/os inllocua 2.25 0.00 0.00 0.00 0.00 0.31 

Hygrophila al/ricl/lata 0.00 4.22 0.00 0.00 0.00 0.00 

Sporobolus pyramidalis 0.00 3.11 0.00 0.94 0.00 0.00 

Pellllisetllln mezianum 0.00 2.22 0.00 0.38 0.07 0.00 

Harrisollia abyssil/ica 0.00 1.89 0.21 0.00 0.00 0.00 

MOllochma debile 0.75 1.78 0.14 0.63 0.13 0.00 

Themeda trial/dra 0.00 1.56 0.50 0.88 2.80 2.23 

LOllchocmpus capassa 1.00 0.67 7.36 2.25 0.27 0.00 

Cassia abbreviata 0.00 0.00 3.29 0.31 0.43 0.00 

Combretum zeyheri 0.25 0.11 2.50 0.31 3.87 0.38 

Combrefllm ji'agral/s 0.00 0.00 2.36 0.38 0.00 0.00 

Diospyros usambarellsis 0.00 0.00 1.93 1.00 0.53 0.00 

Hyparrhenia rufil 0.00 1.33 1.50 4.13 1.40 2.69 
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Table 3 Cont. 

Community types 1 2 3 4 5 6 

Community size* 4 9 14 16 30 13 

Hyparrhellia m/a 0.00 1.33 1.50 4.13 1.40 2.69 

Acacia sieberialla 3.25 0.00 1.14 3.94 0.00 0.00 

LOllchocarpus capassa 1.00 0.67 7.36 2.25 0.27 0.00 

Urochloa puflulalls 0.50 1.22 1.07 1.75 0.33 0.00 

Acacia lIigrescells 0.00 0.00 0.00 0.00 5.60 0.00 

Dalbergia melalloxylon 0.00 0.00 0.21 0.31 5.03 0.38 

COJllbretum zeyheri 0.25 0.11 2.50 0.31 3.87 0.38 

TheJlleda trialldra 0.00 1.56 0.50 0.88 2.80 2.23 

COJIIllliphora africalla 0.00 0.00 0.43 0.00 2.17 0.00 

COJllbretll1ll COllillllJII 0.00 0.00 0.50 0.00 2.13 0.00 

Brachystegia boeh11lii 0.00 0.00 0.00 0.00 0.00 6.15 

Brachystegia spicijorJllis 0.00 0.00 0.00 0.00 0.00 5.15 

Margaritaria disco idea 0.00 0.00 0.36 0.00 0.27 4.77 

A/lIIona sellegalellsis 0.00 0.00 0.00 0.00 0.00 3.00 

Hyparrhellia rll/a 0.00 1.33 1.50 4.13 1.40 2.69 

JlIlbemardia globijlora 0.00 0.00 0.00 0.00 0.00 2.62 

Pericopsis allgolellsis 0.00 0.00 0.00 0.00 0.00 2.62 

DiplorhYllchlis cOlldylocarpoll 0.00 0.00 0.36 0.00 0.00 2.46 

Themeda trialldra 0.00 1.56 0.50 0.88 2.80 2.23 

Crossopte/yx /ebrifitga 0.00 0.00 0.00 0.00 0.00 2.15 

PiliostigJlla thollliingii 0.00 0.00 0.00 0.00 0.00 2.15 

Bridelia cathartica 0.00 0.00 0.00 0.00 0.00 2.00 

Brachystegia lIlicrophyfla 0.00 0.00 0.00 0.00 0.00 1.92 

33 



1. Flueggea virosa-Pallicum maxilllulII -Acacia sieberialla community type 

This community type was described from MNP headqumters area toward the Yuma hills 

and the dominant tree species were Fllleggea virosa, Acacia sieberialla and Diospyros 

mespilijormis. Other dominant tree species were small trees of Strychnos illllOcua and 

Ziziplms mllcrollata. PalliclllII lIIaximUIII dominated the ground flora of the community. 

Salacia madagascariellsis was the climber, which, associated with the conmmnity 

although not dominant. 

2 .Hygrophila auriculata-Sporobolus pyramidalis community type 

This community type was found in MNP flood plain area, and the dominant species 

includes Hygrophila auriculata and Sporobolus pyramidalis, which dominated the 

ground flora of the community. Other dominant species included; Pellllisetum meziamllll, 

MOllochma debile and Thellleda trialldm. The flood plain had only few tree species due 

to high water logging capacity, which results into anoxic condition of the roots. Hence 

only few woody species of Harrisollia abyssillica, Flueggea virosa, Combretu11l zeyheri, 

and small tree of LOIlc!lOcmplIs capassa species were observed. Cap paris tomentosa and 

Cadaba farillosa were the shrubs associated with this conmmnity. One climber species 

associated with this conmumity although it was not dominant. This climber was 

RhYllchosia millima. 

3 .LollchocmplIs capassa- Cassia abbreviata community type 

This community type was described from MNP in Chamgore -Mwanambogo area. The 

tree layer of this community was dominated by LOllchocmpus capassa, Cassia 

abbreviata and Combretlllll zeyheri. Other dominant tree species included; Combretllm 

ji·agmlls, Diospyros IIsalllbarellsis, Xeroderris sluMlllallllii, Combrellllll lIIole, 

Combretlllll COllill1l11l and Kigelia aji-icalla. Hyparrhellia rufa dominated the ground flora 

of the conmmnity. 
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4. Hyparrhenia rufa-Acacia sieberiana community type 

This community type was described in MNP between Chamgore and floodplain area. 

The dominant tree species was Acacia sieberiana. Other dominant tree species included; 

Lonchocmpus capassa. The Hyparrlzenia rufa was the species, which dominated the 

ground flora of the community followed by Urochioa plil/Illans. Rhynclzosia minima was 

the climber species associated with this community. 

5. Acacia nigrescens-Dalbergia lIlelanoxylon community type 

This community type was stretched fi'om the Doma controlled reserve area- Mbogayaga 

area. The tree layer of this community was dominated by Acacia nigrescens, Dalbergia 

lIlelanoxylon and Combreflllll zeyheri. Other dominant tree species included; Combretlllll 

collinll/n, COlllllliphora ajNcana and Xeroderris sfllhilllmlllii. Acacia senegal, Marklzalllia 

obfllsijolia and Pfeleopsis lIlyrfijolia were also associated with this conmmnity. Themeda 

friandra and Hyparrhenia rufa dominated the herbaceous layer. Panicllm coloratllm was 

also an impOltant herbaceous species associated with this community.Salacia 

madagascariensis was a climber associated with community, although not dominant. 

6. Brachystegia boehmii- Brachystegia spicijormis-Margarifaria discoidea 

(Miombo) community type 

This community type occurred III south of MNP in Mahondo area. Brachystegia 

boelzlllii, Braclzystegia spicijormis and Margarifaria discoidal formed the tree layer of 

this community. A small tree of Annona senegalensis was also a dominant species 

associated with this community. Other woody species included; Pericopsis angolensis, 

PiliostiglIIa tlzonningii, JlIlbemardia globiflora, Diplorlzynclzlls condylocmpon, Bridelia 

Cathartica,CrossptelYX febrifilga, Brachysfegia microphyl/a, SfereOSperlJllllll 

kllnfhianlllll, Xeroderris sfllhimannii, Cafllnaregam spinosa and Filleggea virosa. One 

climber species, Rottboellia exalfafa was also associated with this community although it 

was not dominant. Hyparrhenia rllftl and Themeda triandra were the most dominant 

herbaceous layer species. Other herbaceous layer species associated with this community 

was Heteropogon confortlls. 
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Results from the classification of plant community types of this study also produced 

outliers from both study sites, represented by quadrat numbers 30,74,75,and 77 (fig 5). 

These quadrats did not show sufficient similarity with any of the six plant community 

types. They were, therefore, considered as a group by themselves or outgroup. 

The species composition of quadrat 30 included Chloris gaya/la, Flueggea virosa, 

Hyparrhe/lia mfa, Kigelia ajNcana, Macrotyloma axil/are, Markhamia obtllsifolia and 

Pallicllm coloratllm. The species of this quadrat also occun'ed in community types 1,2, 

3, 4, 5 and 6. However, this quadrat was not used in the demacat1ion of the six plants 

communities. This was because, it was considered as an outlier as its entire species 

OCCUlTed in the six cOll'llllunities. 

Quadrat 74 composed of, Acacia robllsta, Allllona sellegalellsis, Brachystegia 

SpiCifOl'lllis, Cissalllpelos pm'eira, StereoSperl1lllm klillthiallllm, Trilllllfetta rhomboidea, 

Vitex donialla, Xeroderris stlih/lllallllii, Blirkea aj'rica/la, BI)'SOCmplIs orielltalis, 

Pselidolacllllostylis lIlaprolillefolia, Dalbel'gia melalloxyloll, Margaritaria discoidea and 

Deillbollia borbollica. Cissampelos pareira and Deillbollia borbollica were not found in 

any of the six communities while the other species OCCUlTed in community types 3, 4, 5 

and 6 and that could be a reason this quadrat to be an outlier. 

The quadrat 75 composed of Allllolla sellegalellsis, Hyparrlzellia mfa, Bridelia 

cathartica, Themeda trialldra, Triulllfetta rhomboidea, Catullaregam spinosa, 

Mal'garitaria discoidea, Xeroderris stuh/lllallllii, Markhamia obtllsifolia, PalliclIlIl 

trichocladum, Xylotheca teffellsis, Pellllisetum polystachioll, Piliostigma thollllillgii, and 

Pteleopsis myrtifolia. Although this quadrat had species which occurred in community 

types 2 ,3 ,4 ,5 and 6, it also had unique species, which did not OCCUlTed in any other 

quadrats and in any other cOll'llllunities and this might be the reason why this quadrat was 

an outlier. The unique species included Xylotheca leffellsis, Pallicwll IrichocladulII, and 

PellllisetulII fJolystachioll. 

The species composition of quadrat 77 included Albizia amara, CombrelulIl mol/e, 

CombretulII zeyheri, Diospyros IIsalllbarellsis, Flueggea virosa, Heteropogoll cOlltortlls, 
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Hyparrlzellia mja, Kigelia ajricalla ,Maerua edu/is , Pseudo/acllllostylis lIIaprolillejo/ia, 

Uroclz/oa pulfu/alls and Xeroderris stuhllllallllii. This quadrat was sampled near 

Mwanambogo area where COlllbretulll lIIo/e, COlllbretlllll zeyheri, A/bizia amara, 

Pseudo/acllllostylis l1Iaprolillejolia, Kigelia ajricalla and Uroch/oa pulfll/alls were so 

abundant to dominate the plot. 
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5.4 Species Richness, Evenness and Diversity of the Plant Commnnity Types 

The species richness, evenness and diversity of the six plant community types were 

calculated following Shannon program for computing Shannon Diversity Index using 

H= -a p(i)*ln p(i) by Zerihull Woldu, 1989, 1997,2005. The results obtained were 

summarized in the table 4. 

Table 4: Species licimess, evenness and diversity in the six plant community types 

Community types Species richness Diversity Evenness H/HMAX 

1 20 2.576 2.996 .861 

2 19 2.583 2.996 .862 

3 42 3.216 3.761 .855 

4 44 3.176 3.807 .834 

5 46 3.125 3.850 .812 

6 42 3.325 3.738 .890 
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5.5 Comparison of Specied diversity between the six community types 

Species diversity comparison between the six community types were calculated by 

Tukey-Kramer Multiple Comparison test and the following results below were obtained. 

Table 5: Comparison of the species diversity of the six community types 

Comparison Mean Rank Differences Significance 

I vs 2 0.038 ns P>0.05 

I vs 3 0.28 *P<0.05 
/; 

I vs 4 0.31 *P<0.05 

1 vs 5 0.41 *p<0.05 

I vs 6 0.24 ns p>0.05 

2 vs 3 0.24 ns p>0.05 

2 vs 4 0.27 nsp>0.05 

2 vs 5 0.37 *p<O.OI 

2 vs 6 0.21 nsp>0.05 

3 vs 4 0.028 nsp>0.05 

3 vs 5 0.12 ns P>0.05 

3 vs 6 -0.03 nsp>0.05 

4 vs 5 0.095 ns P>0.05 

4 vs 6 -0.062 ns p>0.05 

5 vs 6 -0.16 ns p>O.OI 

* = significant diffel'ence 
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6.0 DISCUSSION 

6.1 Floristic Composition 

Mikumi National Park was floristically diverse and heterogeneous species composition. 

The most dominant families encountered in the Park were Fabaceae (35 species, 20.11 %) 

followed by the family Poaceae (19 species, 10.92%), Euphorbiaceae (12 species, 

6.90%), Capparidaceae (10 species, 5.75%), Combretaceae (8 species, 4.60%), 

Asteraceae (8 species, 4.60%) Rubiaceae (7 species, 4.02%) and Boraginaceae (6 

species, 3.45%). The moderately dominant families were Acanthaceae (5 species, 

2.87%), Labiatae (5 species, 2.87%), Sterculiaceae (5 species, 2.87%) and Malvaceae (4 

species, 2.30%). Four families were represented by three individuals (Bignoniaceae, 

Ebenaceae, Palmae, and Verbenaceaea had 1.72%). Seven families were represented by 

2 individuals (Amaranthaceae, Anthericaceace, Celastraceae, Dioscoreaceae, 

Loganiaceae, Ochnaceae and Tiliaceae had 1.15%). The remaining 24 families were 

represented by only one individual hence contributed 0.57% each (Appendix 2). 

The dominant families might have developed mechanisms which helped them to survive 

in the area. These include fire resistance morphological and phenological characters such 

as fire-resistant thick barks which protects the plant transpOitation systesm, xerophytic 

leaves, and protected buds by fire resistance scales, translocation of nutrients to 

underground tissues prior to the onset of the dry season and fire occurance (Medina et al., 

1990). According to Groome et al., (1957) PterocmplIs angolellsis translocate nutrients 

to underground tissues prior to the onset of the dry season and fire occurance. For 

example it takes at least 7 years before seedlings of PterocmplIs angolensis to pass into 

sapling stage (Groome et al., 1957). During this period, reserves are stored in the root 

system until the plant can grow strong enough to withstand fire; the taproot builds up 

even if the seedlings shoot is killed by fire. This gives the seedling a lot of vigour after 

the fire: such that root systems become well established and saplings grow fast to escape 

subsequent fires. Other mechanisms include, coppicing, abundant seed crops, hard seed 

coat, seeds that bury themselves and vigorous stem elongation and maturation followed 

by dry season dOimacy (Child and heady, 1994). For grasses these are also adapted to 

withstand fires by translocating much food to shoot bases which are usually protected by 
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fire resistant scales. The moderately and rare families might had been affected by the 

frequent fire occurrences in the study area, flu actuating of water table, browsing and 

grazmg animals and elephants destruction due to their habit of toppling the woody 

species. The results showed that most of the tree species were found in the Miombo 

woodland. Other tree species were found in the Dalbergia woodland mixed woodland 

and wooded grassland. There were only few trees in the flood plain since flooding causes 

suffocation of tree roots by causing anoxic conditions of the roots. 

6.2 DBH Size 

The first three woody species with highest mean dbh size were Brachystegia lIlicrophylla, 

57.57 ± 6.41, Burkea ajricalla, 49.64 ± 8.49 and Xeroderris s(lIh/mallllii 35.04 ± 

3.5 1 (Table 1). The reason for these three species having highest mean dbh size compared 

to the others woody species could be unpalatibility to wildlife animals, not preferred for 

near by villagers for timber, charcoal and fire wood compared to the others which are 

illegally cut. This is evident from the ten multi purposes woody species which were 

selected by the near park villagers for multipurpose uses did not include the three species. 

The reason for other species which had moderately mean dbh size could be frequently 

fire which make the species to have constant growth, illegal logging of selected dbh size 

especial big size could be a contributing factor for having moderate dbs size. Illegal 

logging seems to increase day after day this is mainly done with individuals especially at 

the edges ofthe Park. 

Most people involve themselves in this illegal activity so as to earn income (FRMP, 

1997; Temu, 1980). Selective tree harvesting could be also a reason for moderate and 

small mean dbh size since this is commonly practiced to popular timber species like 

PterocmplIs allgolellsis and Brachystegia spicijormis. These are extracted by saw 

milling industries and illegal pit sawyers. Debarking also contributes to this since the 

barks of Brachystegia spicijorJllis are used for making containers, ropes and local 

beehives. Dalbergia JIIelalloxyloll had mean dbh size of 19.31 ± 0.43 which is small and 

the reasons for this could be illegal cut by poachers and toppling of this woody species by 
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elephants and death of many species of Dalbergia lIIelalloxyloll in the park although the 

cause of it is not known (per. Observ.). Also Dalbergia lIIelalloxyloll is illegally 

harvested for carving. 

6.3 Height size 

The first two top woody species with highest mean dbh size are also the two top highest 

heights: BlIrkea aji'icalla, 17.14 ± 1.08 and Brachystegia lIIicrophylla 16.65 ± 1.28 

(Table 2). The reason for this could be unpalatibility to wildlife animals, not preferred for 

timber, charcoal and fire wood compared to other ten woody species. Acacia Iligrescells 

which was the six positions in mean dbh size is the last in the top ten woody species with 

highest mean height with mean height of 9.55 ± 0.28. The reason for this could be its 

palatability to browsers especially Gazelles. 

6.4 Population structure of Woody species 

Dalbergia melalloxyloll had highest number of species in both stages followed by 

COlllbretll1ll zeyheri compared to other multipurposes speces. The reason for this could be 

its presence in the central area of the park which makes it not easily poached. However, 

in the past a number of Dalbergia melalloxyloll existed in flood plain and in other areas 

of the Park, evidence from satellite images 1957-1985; Lyaruu,1997. Although the 

presence of Dalbergia lIlelalloxyloll currently in Doma game control area, and few 

species in Miombo woodland can be explained by the death of this species. This was true 

because through personal observation a lot Dalbergia lIlelanoxyloll species were found 

dead per plot in Doma area, though the cause was not known. Other reason for this could 

be attributed to toppling of tree by elephants. 

Individuals of Brachystegia boehlllii, Brachystegia spiciforlllis Acacia sieberialla and 

COlllbretlllll co/lim/ll/ seemed to be moderate regenerated compared to Dalbergia 

melalloxyloll, and COlllbretulIl zeyheri. The reasons could browse animals that browse on 

Acacia sieberiall{/ and freqnently fires which can influence the composition of these 
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species in the area. Fire is known to increase species diversity (McNaughton et al., 

1988). Although frequently fire effectively holds back recruitment of trees in savanna 

habitats into mature age classes and finally result into populations with uneven age 

distributions and such populations are highly unstable (Swaine, et al., 1992). Fire tends 

to keep the vegetation open, eliminates certain species and will selectively favor 

domination by fire resistant species (Russell 1959). In constrast, in drier areas fire 

exclusion tends to reduce tree recruitment rates (Brookman-amissah et al., 1980; 

Chidumayo, 1988). Other reason could be illegal poaching of Brachystegia boehmii and 

Brachysfegia spicijorlllis which are found in Miombo woodland area in southem part of 

the park bOaJ'dering Kilombero, Mahondo and Kisaki villagers. Since these species are 

used for timber, charcoal making, local beehives, ropes and making containers. 

Ta11larindlls indica is the only tree species which showed growing population among the 

ten multipurpose trees. It had many seedlings and this could be attributed to its seed 

dispersal, which is by animals and has copious regeneration. This species is mostly liked 

by baboons, elephants and other herbivores and that could be a reason to have very few 

matured trees compared to other ten multipurpose trees. 

Pterocmplls allgolellsis which is the most used tree for construction and carvings was 

represented by few seedlings, saplings and tree compared to other nine tree species. The 

species is valuable since it produce the best timber compared to Brachystegia spicijorlllis, 

Brachystegia boeh11lii and Margaritaria discoidea. According to Bruce (1967), 

Pterocmplis ([lIgolensis is the most impOltant timber species harvested in miombo and it 

is known as premier timber of East Africa. The reasons for having few numbers of 

representatives in the area could be regeneration of the species. Pterocmplis angolellsis 

are threatened and vulnerable for extinction because their regeneration potential is low 

(Wingfied, 1979). For instance, Groome et al., (1957) reports that, it takes at least 7 

years before seedlings of Pterocmpus allgolellsis to pass into sapling stage. During this 

period, reserves are stored in the root system until the plant can grow strong enough to 

withstand fire. The absence of regeneration from the seed bank suggests that either the 

seeds (which are usually produced by these trees) do not reach maturity before they are 
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shed, or the habitat for this plant is still unfavourable for seedling established. Another 

reason could be the cutting of the mature trees for timber purposes which is done 

illegally (per observation) since I found a lot of timber were kept in Mahondo ranger 

post and they were collected from the forest while they were doing joint patrol. 

6.S Species Richness, Evenness and Diversity of the Plant Community Types 

The six plant community types can be divided into two groups in telm of species 

richness, evenness and species diversity (Table 4). Group one included community types 

I and 2. In this group, the species richness, diversity and evenness is more or less the 

same and it is low. The two communities were recorded in the flood plain and 

headquarters areas. The low species richness and low diversity of these two communities 

could probably be attributed to the environnlental and anthropogenic factors. The 

fluctuating water table could be a direct effect on the vegetation in this group. Since low 

water table will not be enough available to the plants and too high water table result into 

roots asphyxiation and finally death of the plants. This explains the death of many tree 

species fi'om the flood plain. Research elsewhere has shown that root growth is markedly 

affected by aeration, soil compaction and nutrient supply (Russell, 1959) and all three 

have an effect on the growth of vegetation in a rangeland. 

The area with montmorillonitic clay soils, which are acidic, suppOli very few trees and 

have very low diversity compared to the free draining soils on hills slopes (Russell, 

1959). This could be the same in the flood plain where by there was high water logging 

capacity, clay soil and hence death of root which resulted to the death of many tree 

species resulting to low species diversity and riclll1ess. Also the absence of PaniC/1111 

maximl/m and invasive of Vernonia glabra in the flood plain is the sign of high 

disturbance in this zone. The absence of Panicl/III lIIaximl/1II in the flood plain was the 

sign for high intensive fire in the area, and high concentration of grazing activities in the 

flood plain. Research fi'om other area has shown that Panicl/111 maximl/III is fire sensitive 

and is unable to withstand intensive defoliation (HOlTell and Bredon, 1963). This 
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explains the absence of Pallicllm maximum from the flood plain grassland where there 

were many ungulates. 

Community types 3, 4, 5 and 6 which had more or less the same species ric1mess, 

evelmess and diversity formed the second group. Although community types 3, 4, and 5 

which were sampled in mixed woodland and wooded grassland found in the northern part 

of MNP had shown high species richness and evenness with low species diversity 

compared to the community type six which was sampled in miombo woodland in the 

southern pmi of MNP which showed high species diversity, same richness as community 

type 3 and low evenness. The reason for this could probably be fire since the southern 

part of MNP was severely affected by regular fires set by the nearly villagers. Therefore, 

regeneration of the miombo and other important trees was very low except for the fire 

resistant species. DiplorhYllchus cOlldylocarpoll, Margaritaria disco idea, Maproullea 

africalla, Pseudolacllllostylis maproulleijolia, Bridelia catharlica, AlIllolla sellegalellsis 

and Combrelum moUe are fire resistant species associated with miombo vegetation. Most 

of these fire resistant species were members of the family Euphorbiaceae and 

Apocynaceae and produce copious latex. The reason for community type 6 having high 

species diversity compared to other community type may be frequent fire which is known 

to increase species diversity (McNaughton el al., 1988). 

6.6 Comparison of species diversity between the six community types 

Tukey-Kramer Multiple Comparison test in (table 5) showed that community land 3, 

land 4, I and 5 and 2 and 5 were significant different in species diversity. The reasons 

for this could be the areas where the sampled quadrats forming these communities had 

different species composition. To support this, Community 1 and 2 where sampled in 

headquarters area and flood plain where most of the species encountered in community I 

were Acacia sieberialla, Flueggea virosa, Stlycllllos illllocua, Diospyros mespilijormis 

and Ziziplllls I1II1Crollata and ground layer was dominated by PalliclIIn maximum where as 

community type 2 species included Hygrophila auriculata, Themeda triandm, Filleggea 

virosa, Combretum zeyheri, Capparis lomelllosa, Cadaba farinosa and RhyncllOsia 

minima. These species were different from those found to be abundantly in community 
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type 3 which was described from Chamgore-Mwanambogo area. Dominant speCieS 

LOllchocmplis capassa, Cassia abbreviata and COlllbretlllll zeyheri. Others COlllbret1l11l 

ji'agralls, Diospyros lIsambarensis, Xeroderris stlihimallllii, Combretllm llIole, 

Combretllm collillllm and Kigelia afNcalla and Hyparrhellia /'IIfa dominated the ground 

flora of the community. Also 4 and 5 which were described in Doma controlled area and 

Mbogayaga area. Community type 4 and 5 included Acacia siebel'ialla, Urochloa 

pllllllialls, RhYllchosia millima, Hyparrhenia /'IIfa, Acacia nigl'escens, Dalbergia 

lIlelanoxylon, Xeroderris stllhlmannii, Acacia senegal, COlllllliphora aji'icalla, 

Combretlllll collimlln, Mark/wlllia obtllsifolia and Pteleopsis myrtifolia hence 

significantly difference in species diversity. 

6.7 Similarity between the Six Community Types 

From the results of Sorensen's Similarity Coefficient Index between the six community 

types (Table 6), it was observed that the similarity of the six community types were less 

than 50% which implies that there were few common species between communities. The 

reason for this could be the heterogeneity and patchiness of the vegetation in Mikumi 

National Park which is a common feature of many tropical savannahs (Huston, 1994) and 

is attributed to several factors. The most impoliant factors include spatial variations in 

soil water due to variations in altitude and drainage patterns, soil mineral nutrients as well 

as temporal variations in water availability resulting from climatic variability. The 

intensity and timing of grazing and browsing activities together with the frequency of 

fires modify the observed spatial pattern in the vegetation in an ecosystem. 

There was a distinct pattern in the vegetation zonation in the park in all directions that 

was fi'om the north to the south and fi'om east to west across the floodplain. Viewing the 

vegetation of MNP from east to west across the flood plain, very few scattered trees in 

the grassland which dominate the floodplain was witnessed, except along the seasonal 

rivers and gorges. The vegetation becomes denser progressively away from the plain 

with open woodland, mixed woodland, and finally culminates into pure stands of 

Brachystegia woodland as the land rises from the plain. Likewise, the situation is more 

or the same moving from north to south suggesting major differences in the precipitation 

49 



\ . 

of the area. For example, it can be assumed that the OCClllTenCe of several Aca;;~spp,:ahd 

very short grass of Dichanthilllll allllll/atlllll to the nOlih is an indication of arid conditions 

while thick closed forest to the south, is an indication that precipitation increases 

progressively towards south. 

It has been observed that the community structure in tropical savannahs is determined by 

the highly variable low amount of rainfall and that it forms a continuum from treeless 

grassland to closed forest (Walter, 1971; Walker & Noy-Meir, 1982). This pattern can be 

applied to Mikumi ecosystem where the Mkata flood plain is almost treeless and a 

gradual transition to closed forest in the southern part of the park and in high elevations. 

Though not documented, it can be predicted that the southern part of Mikumi which is 

densely forested, receive more intense and less erratic rains than the north which is 

dominated by xerophytes. Facts from elsewhere and research suppOli this hypothesis, In 

his study, Vessy-Fitz Gerald (1963) concluded that, where rainfall exceeds 1270 mm per 

annum, the vegetation likely to occur is a forest, or secondary vegetation probably 

grassland that has been actively induced by human activities. At medium rainfall level 

between 760 and 1270 mm, the predominant vegetation is wooded grassland and valley 

grassland. At low rainfall below 760 nnn, plant formations typical of Somalia-Maasai 

phytochorion sensu White (1983), notably Acacia spp. And COlllllliphora spp. woodland 

occurs. 

Soil texture and the depth of soil free of soluble salts or excess water; appear to be the 

main factors determing the rooting pattern, percentage foliage cover and the height of 

grasslands (Russell, 1959). The areas with montmorillonitic clay soils which are acidic 

support very few trees and have very low diversity compared to the free draining soils on 

hilly slopes. This could be tme in community type 2 which was described from the 

MNP in flood plain area where the soil type is black cotton soil imparts water loggedness 

and asphyxiating propeliies to the soil, due to its low percolation rate and results in the 

fonnation of crumbs during the dry season. In this zone, most trees, appearred to be 

more or less of the same age class indicating that there has been no dynamic regeneration 

due to the land degradation which was caused by high concentration of wildlife activities 
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and waterlogging which cause anoxic condition of the roots. This is tme especially for 

the elephants (Loxodonta africana) which were forced to flee to this area from the 

periphery of the national park, when poaching for ivory was in force. 

6.8 Importance Value Index (lVI) 

The Dalbergia melanoxylon was the most dominant species in the study area and had 

highest species ImpOliance Value Index (IVI) in the study area followed by Acacia 

Iligrescells, Brac/zyslegia boehmii and Xeroderris stuhilllannii. These species were 

abundant, frequent and dominant in the National Park. Although Dalbergia lIIelanoxyloll 

was the most dominant species in the area its existence in the future is threatened. This is 

so because during the field work a number of individuals of Dalbergia melanoxylon were 

found dead; although the causes were unknown. Also the species is mostly toppled by 

elephants. Other evidence is fi'om the satellite images of 1975-1985 which showed the 

presence of Dalbergia 111elanoxylon in the flood plain although now the species is 

currently found in Doma controlled game area and only few species of Dalbergia 

111elanoxylon were observed in miombo woodland. This suggested that this species is in 

danger and if these disturbances are continued in future, Dalbergia lIIelanoxyloll will not 

be dominant species in the park and even it will disappear in the park despite its low 

regeneration capacity. Notebly the species is valuable in the most Afi'ican countries and it 

is known as African Blackwood or Black Ebony and in IUCN redlist it is indicated as 

threaten species (IUCN, 1994). Bases on the lVI, the most dominat species have the 

highest IVI (Cmiis and Mcintosh, 1951; Lamprecht, 1989). This was true with the 

present study were the dominant species; Dalbergia lIIelm/Oxyloll, Acacia nigrescells, 

Brachystegia boehmii and LOllchocmplis capassa had highest IVI (Appendix 4). 

6.9 The Index of Dominance 

Very small indices of dominance imply high community diversity (Ambasht, 1988; 

Krebs, 1989). Similar finding were obtained in this study, thus indicating high 

community diversity in MNP (Appendix 5). 
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7.0 CONCLUSION 

One hundred and seventy four plant species were encountered in the Mikumi National 

Park. Fabaceae family followed by Poaceae were found to be the most abundant families 

in the study area. 

Heterogenous vegetation types characterize Mikumi National Park. Cluster analysis of 

the vegetation data of the park revealed six distinct community types, Fllleggea virosa -

Panicum maximum-Acacia sieberiana, Hygrophila auriculata - Sporobollis pyramidalis, 

Lonchocarpus capassa - Cassia abbreviata, Acacia sieberiana - Hyparrhellia rIIfa, 

Acacia nigrescens -Dalbergia lIIelanoxylon and Brachystegia boehmii - Brachystegia 

spiciformis -Margaritaria discoidea. The distribution of these plant community types is 

highly influenced by environmental factors and water table effects. The vegetation of 

Mikumi National Park is intenupted by the repeated fire, browsers, grazers, elephant 

destruction, and illegal poaching of logging which take place in the peripheral of the 

park. Notwithstanding the fact that trees are destroyed by fire, wind, lightening and 

changes in soil salinity. 

The factors, which govem the distribution and loss of species in Mikumi National Park 

ecosystem, do not necessarily operate singly but in most cases they operate 

synergistically. As an example, browsing on saplings and juvenile trees by wildlife will 

have an effect of keeping the browsed individuals low and render them more vulnerable 

to bushfire killing. Likewise, elephants, fire and precipitaton can operate together such 

that elephants will open woodlands, while rainfall will encourage accumulation of a lot of 

grass biomass that will result into more severe and destructive bushfires hence species 

abundance ofthe MNP is generally low. 
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I. 

8.0 RECOMMENDATION 

Plant species are potential stocks for future genetic resource. Therefore, efforts should 

be made by both the govemment and local communities to conserve the rich plant 

biodiversity of the park before it is destroyed by human exploitation. Pmticular 

conservation emphasis should be given to some valuable species which were formerly 

abundant but now are found in few places. 

Some economically and ecologically impmtant species had population stl1lctures that 

showed abnormal patterns with no or few individuals at lower size classes. Therefore, 

there is a need to develop and implement effective management regimes in the area to 

facilitate healthy regeneration and, eventually, guarantee the sustainable use of these 

speCIes. 

Increase public awareness on the values of reserves areas and the problems related to loss 

of genetic resources and device mechanisms by which human impacts can be minimized 

through discussion and consultation with the local people around the national park. 

Carry out further studies on the population distribution of Daibergia meialloxyioll, 

PterocarplIs allgoiellsis, Pericopsis allgoiellsis, Brachystegia boehmii, Brachystegia 

spicijormis and Sc/erocw)'a birrea which are the important species. 

Futhelmore detailed integrated floristic studies of the area; targeting the unknown 

ecological area of Malundwe forest, which is not covered in this study, is recommended. 
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10.0 APPENDICES 

Appendix 1: Tree, Smub, Herb, and grass species identified at Mikumi National Park, 

Tanzania. 

SINo Scientific name and authority Family Habit 

I Ablltiloll lIlalirilialllllll (Jacg.) Medic Malvaceae Herb 

2 Acacia lIigrescells Oliv. Fabaceae Tree 

3 Acacia lIilotica (L.) Willd. ex Del. Fabaceae Tree 

4 Acacia robllsfa Burch. Fabaceae Tree 

5 Acacia zanzibarica (S.Moore) Taub. Fabaceae Tree 

6 Acacia senegal (L.) Willd Fabaceae Tree 

7 Acacia sieberialla DC. Fabaceae Tree 

8 Acacia tortiUs (Forssk.) Hayne Fabaceae Tree 

9 Adansonia digitata L. Bombacaceae Tree 

10 AJzelia qllal/zensisWelw. Fabaceae Tree 

11 Ageratllm conyzoides L. Asteraceae Herb 

12 Albizia alllara (Roxb.) Boiv. Fabaceae Tree 

13 Albizia lebbek (L.) Benth Fabaceae Tree 

14 AlIlaral/tlllls hybridlls L. Amaranthaceae Herb 

15 Amaranthus viridis L Amaranthaceae Herb 

16 AnI/aI/a sel/egalel/sis Pers. Annonaceae Tree 

17 AI/therielllll cOl)'mbosulll Bak. Anthericaceae Herb 

18 AI/thericlllll caulescel/s Bak. Anthericaceae Herb 

19 AI/tidesllla vellOSll1ll Tul. Euphorbiaceae Tree 

20 Asparagus Ja Icatus L. Asparagaceae Climber 

21 Aspilia lIIossalllbicellsis (Oliv.) Wild Asteraceae Herb 

22 Balanites aegyptiaca (L.) Del. Balanitaceae Tree 

23 Bidens pilosa L. Asteraceae Herb 

24 Boerhavia diffilsa L. Nyctaginaceae Herb 

25 Borasslls aethioplllII Mart. Arecaceae Tree 
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SINo. Scientific name and authority Family Habit 

26 Boscia anglls/ijolia A.Rich. Capparidaceae Tree 

27 Brachys/egia boehmii Taub. Fabaceae Tree 

28 Brachystegia microphylla Hatms Fabaceae Tree 

29 Brachystegia spicijorlllis Benth Fabaceae Tree 

30 Bridelia ca//zar/ica Berto!.f. Euphorbiaceae Shrub 

31 Blirkea aji-icalla Hook. Fabaceae Tree 

32 Byrsocmplls oriel//alis (Bail!.) Baker Connaraceae Shrub 

33 Cadaba Jarillosa Forssk. Capparidaceae Shrub 

34 Capparis /Olllell/osa Lam. Capparidaceae Shrub 

35 Cassia abbrevia/a Olivo Fabaceae Tree 

36 Ca/lIl1aregalll spillosa (Thunb.) Tirveng. Rubiaceae Tree 

37 Chloris gayalla Kunth Poaceae Grass 

38 Cissalllpeios pareira L. Menispelmaceae Climber 

39 Combre/1I111 apicllia/11111 Sond. Combretaceae Tree 

40 Combre/llm collillllm Fres. Combretaceae Tree 

41 Combre/1II1l ji-agralls F.Hoffin. Combretaceae Tree 

42 Combre/11111 hereroense Schinz. Combretaceae Tree 

43 Cambre/11m moUe G.Don Combretaceae Tree 

44 Combre/lim zeyheri Sond. Combretaceae Tree 

45 Comllle! ilia aj;-; calla L. Commelinaceae Herb 

46 COllllllip/zora aji'icalla (A.Rich.) Eng!. Burseraceae Shmb 

47 Cordia aji-icall([ Lam. Boraginaceae Tree 

48 Cordia mOlloica Roxb. Boraginaceae Tree 

49 Crabbea veill/illa S. Moore Acanthaceae herb 

50 CrossopteJyx Jebrifitga (G.Don) Benth. Rubiaceae Tree 

51 Crotaiaria retusa L. Fabaceae Herb 

52 Cucumis sp. Cucurbitaceae Climbers 
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SINo. Scientific name and authority Family Habit 

53 CYllodoll dactyloll (L.) Pers. Poaceae Grass 

54 Cyphostelllllla adellocaule Wild. & Drumm. Vitaceae Herb 

55 Dactyloctelliulll aegyptium (L.) Willd. Poaceae Grass 

56 Dalbergia lIIelanoxyloll Guill. & PelT. Fabaceae Tree 

57 Dalbergia lIitidula Bak. Fabaceae Tree 

58 Dalechampia parvijolia L. Euphorbiaceae Tree 

59 Deinbollia borbollica Scheff. Sapindaceae Tree 

60 Desmodium barbatum (L.) Benth. Fabaceae Herb 

61 DichallthiulII allllulatum (Forssk.) Stapf Poaceae Grass 

62 Dichrostachys cillerea (L.) Wight & Am. Fabaceae Tree 

63 Dioscorea crellata Veil. Dioscoreaceae Herb 

64 Dioscorea buchanallii Bentll. Dioscoreaceae Herb 

65 Diospyros kirkii Hiem Ebenaceae Tree 

66 Di(Jspyros mespilijormis A.DC. Ebenaceae Tree 

67 Diospyros lIsambarensis Giirke Ebenaceae Shrub 

68 DiplorhYllclllls condylocarpon (Miill. Arg.) Pichon Apocynaceae Tree 

69 DOlllbeya cillcillllata K. Schum ex Eng!. Sterculiaceae Tree 

70 Dombeya shupallgae K. Schum Sterculiaceae Tree 

71 Ehretia amoena Kl. Boraginaceae Tree 

72 Eragrostis racelllosa Steud. Poaceae Grass 

73 Euphorbia candelabrum Kotschy. Euphorbiaceae Tree 

74 Euphorbia h irta L Euphorbiaceae Herb 

75 Ficlls sur Forssk. Moraceae Tree 

76 Flueggea virosa (Willd.) Voigt Euphorbiaceae Shrub 

77 Grewia bicolor Juss. Tiliaceae Tree 

78 Harrisonia abyssinica Olivo Simaroubaceae Sluub 

79 Heliolropium indicum L Boraginaceae Herb 
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SINo. Scientific name and authority 

Heliotropilllll stl'igOSlIlII Willd 

Heliotl'opilllll slipilllllll L. 

Heteropogon cOlltortlls (L.) Roem. & Schult. 

Hibisclls cannabinlls L. 

Hosllllldia opposita vahl 

Hygrophila al/riclilata (Schumach.) Heine 

Hyparrhenia ruftl (Nees) Stapf 

Hyphaene petersiana Mart. 

Indigofera volkensii Taub. 

Isoberlinia schefJieri (Hatms) Greenway 

Jaslllilllllll jll/lIlinense Vel!. 

JI/lbernardia globijlora (Benth.) Troupin 

JI/sticia betonica L. 

JI/sticia jlava Vahl 

Kigelia aji-icalla (Lam.) Benth. 

Family 

Boraginaceae 

Boraginaceae 

Poaceae 

Malvaceae 

Lamiaeeae 

Aeanthaceae 

Poaceae 

Areeaeeae 

Fabaceae 

Fabaeeae 

Oleaeeae 

Fabaeeae 

Aeanthaceae 

Acanthaeeae 

Bignoniaceae 

Habit 

Herb 

Herb 

Grass 

Shrub 

Sluub 

Herb 

Grass 

Tree 

Herb 

Tree 

Climber 

Tree 

Herb 

Herb 

Tree 
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84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 Lal/naea comllta (Hochst. ex Olivo & Hiern) Asteraeeae Herb 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

C.Jeffrey 

LeI/cas dejlexa Hookf. 

LeI/cas nepetaefolia Benth. 

Lippia Plicata Bak. 

Lonc!lOcmpus capass(1 Rolfe 

Macrotylollla axillare (E.Mey.) Verde. 

Maerua angolensis DC. 

Maerlla edl/lis (Gilg & Bened.) DeWolf 

Maema tl'ip/zylla A.Rich. 

Mapl'ol/nea afNcalla F. Miil!. 

Margaritaria discoidea (Bail!.) Webster 
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Lamiaeeae 

Lamiaceae 

Verbenaceae 

Fabaeeae 

Fabaceae 

Capparidaeeae 

Capparidaeeae 

Capparidaeeae 

Euphorbiaeeae 

Euphorbiaceae 

h ~ G fr ,-
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Slnub 

Slnub 

Slu'ub 

Tree 

Climber 

Tree 

Shrub 

Shrub 

Tree 

Tree 
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SINo. Scientific name and authority Family Habit 

106 Markhamia obtusifolia (Baker)Spraglle Bignoniaceae Tree 

107 Maylenlls senegalellsis (Lam.) Excell. Celastraceae Siuub 

108 Moneellllla debile (Forssk.) Nees Acanthaceae Herb 

109 Monoles aji-icana A.DC. Dipterocarpaceae Tree 

110 Oelllla 11Iossambicellsis Klotzsch Ochnaceae Tree 

111 Ochna holstii Eng!. Ochnaceae Tree 

112 Ocimllm basiliclIlII L. Lamiaceae Herb 

113 OCilllll1ll sllave Wi lid. Lamiaceae Herb 

114 Pallic1l11l colora 111m L. Poaceae Grass 

115 Pallicllm lIIaximlllll Jacq. Poaceae Grass 

116 PalliclllII trichocladllm Hack.ex Eng!. Poaceae Grass 

117 Pavetta gracilipes Hiern Rubiaceae Sluub 

118 Pavetta schlllllallnialla K.Schum. Rubiaceae Sluub 

119 Pellllisetlllll lIIezialllllll Leeke Poaceae Grass 

120 Penllisetlllll polyslachion (L.) Schult. Poaceae Grass 

121 Pericopsis angolensis (Bak.)Van Meeuwen Fabaceae Tree 

122 Phoenix reclillata J acq. Arecaceae Tree 

123 Piliosligma thollnillgii (Schllmach.) Milne-Redh. Fabaceae Tree 

124 Plllchea dioscorides (L.) DC. Asteraceae Shrub 

125 Polygala erioptera DC. Polyga1aceae Herb 

126 Polysphaeria brallllii K. Krause Rubiaceae Shrub 

127 Polysphaeria parvifolia Hiern. Rubiaceae Shrub 

128 Pselldolaellllostylis lIlaprolllleifolia Pax Euphorbiaceae Tree 

129 Pteleopsis lIlyrtifolia (Laws.) Eng!. & Diels Combretaceae Tree 

130 PterocmplIs angolellsis DC. Fabaceae Tree 

131 Rhynchosia minillla (L.) DC Fabaceae Climber 

132 Rottboellia cochinchillellsis (Lour.) Clayton Poaceae Grass 
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SINo. Scientific name and authority Family Habit 

133 Rottboellia exceltata L.F Poaceae Grass 

134 Salacia 11Iadagascariellsis (Lam.) DC. Celastraceae Shrub 

135 Scieroc((})1(1 bil'l'ea (A.Rich.) Hochst. Anacardiaceae Tree 

136 Selllla petersialla (Bolle) Lock. Fabaceae Tree 

137 Selllla sillgllealla (Del.) Lock Fabaceae Tree 

138 Setaria sphacelata (Schumach.) Moss Poaceae Grass 

139 Sida acuta Burm.f. Malvaceae Herb 

140 Sida alba L. Malvaceae Herb 

141 Solall1l11l i1lC((}1I1111 L. Solanaceae Shrub 

142 Spermacoce ((}1'ensis (Hi em) Good Rubiaceae Herb 

143 Spirostachys afi'icana Sond Euphorbiaceae Tree 

144 Sporobolus pyramidalis P.Beauv. Poaceae Grass 

145 Sterculia appendiculata K.Schum. ex Engl. Sterculiaceae Tree 

146 Sterclliia qllinqlle/oba Sim Sterculiaceae Tree 

147 StereoSper11l1111l kllllthianll11l Cham. Bignoniaceae Tree 

148 St/J'cI/1/oS inllocl/a Del. Loganiaceae Shrub 

149 StlycllllOS spinosa Lam. Loganiaceae Slu'ub 

150 Swartzia lIladagascariensis Desv. Fabaceae Sluub 

151 Talllarindlls indica L. Fabaceae Tree 

152 Terlllinalia brownii Fres. Combretaceae Tree 

153 Thellleda triandra Forssk. Poaceae Grass 

154 Thilacllililn a/Ncanlllll Lour. Capparidaceae Shrub 

155 Thilachilllll macrophylllllll Gilg Capparidaceae Shrub 

156 Thilachil/111 paradoxlIlll Gilg Capparidaceae Shrub 

157 Thilachilllll sp. Capparidaceae Shrub 

158 Tragia fllrialis Bojer Euphorbiaceae Herb 

159 Tridax proclllllbens L. Asteraceae Herb 

160 Trilllllfetta rholllboidea Jacq. Tiliaceae Shrub 
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SINo. Scientific name and authority Family Habit 

161 Tylosema argentea (Chiov.)Brenan Fabaceae Climber 

162 Uapaca lIitida Mtill.Arg. Euphorbiaceae Tree 

163 Urochloa pullulalls Stapf Poaceae Grass 

164 Urochioa trichopus (Hochst.) Stapf Poaceae Grass 

165 Vel'llollia glabra (Steetz) Vatke Asteraceae Herb 

166 Vel'llollia poskeal/a Vatke & Hildeb. Asteraceae Herb 

167 VUG); dOllialla Sweet Verbenaceae Tree 

168 Vitex lIlolllbassae Vatke Verbenaceae Tree 

169 Waltheria illdica L. Sterculiaceae Herb 

170 Xeroderris stuhilll([lmii (Taub.)Mendonca & Sousa Fabaceae Tree 

171 Xilllellia cajJi'a Sond. Olacaceae Shrub 

172 Xylotheca teltellsis (Klotzsch) Gilg FiacoU11iaceae Shrub 

173 Zallthoxylulll chalybelllll Eng!. Rutaceae Tree 

174 Ziziphus IIlUCrollata Willd. Rhamnaceae Tree 
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Appendix 2: Summary of the species and their percentage calculated from Mikumi 

National Park, Tanzania 

Family No. of species % 

Fabaceae 35 20.11 

Poaceae 19 10.92 

Euphorbiaceae 12 6.90 

Capparidaceae 10 5.75 

Asteraceae 8 4.60 

Combretaceae 8 4.60 

Rubiaceae 7 4.02 

Boraginaceae 6 3.45 

Acanthaceae 5 2.87 

Lamiaceae 5 2.87 

Sterculiaceae 5 2.87 

Malvaceae 4 2.30 

Bignoniaceae 3 1.72 

Ebenaceae 3 1.72 

Arecaceae 3 1.72 

Verbenaceae 3 1.72 

Amaranthaceae 2 1.15 

Anthericaceae 2 1.15 

Celastraceae 2 1.15 

Dioscoreaceae 2 1.15 

Loganiaceae 2 1.15 

Oc1maceae 2 1.15 

Tiliaceae 2 1.15 

Anacardiaceae 1 0.57 

Annonaceae 1 0.57 

Apocynaceae 1 0.57 
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Family No, of species % 

Asparagaceae 1 0,57 

Balanitaceae 1 0.57 

Bombacaceae 1 0.57 

Burseraceae 1 0.57 

Commelinaceae 1 0.57 

Connaraceae 1 0.57 

Cucurbitaceae 1 0.57 

Dipterocarpaceae 0.57 

FlacoUliiaceae 1 0.57 

Menispelmaceae 1 0.57 

Moraceae 1 0.57 

Nyctaginaceae 1 0.57 

Olacaceae 1 0.57 

Oleaceae 1 0.57 

Polygalaceae 1 0.57 

Rhamnaceae 1 0.57 

Rutaceae 1 0.57 

Sapindaceae I 0.57 

Simaroubaceae 1 0.57 

Solanaceae 1 0.57 

Vitaceae 1 0.57 
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Appendix 3: Mean cover abundance of major species in the community types. 

Community types 1 2 3 4 5 6 

Community size* 4 9 14 16 30 13 

Abuti/oll lIlauritiallum 0.00 0.00 0.00 0.31 0.00 0.00 

Acacia lIigrescells 0.00 0.00 0.00 0.00 5.60 0.00 

Acacia lIi/otica 0.00 0.00 0.14 0.31 0.00 0.00 

Acacia robusta 0.00 0.00 0.00 0.00 0.67 0.00 

Acacia zanzibarica 0.00 0.00 0.00 0.00 0.07 0.00 

Acacia sieberialla 3.25 0.00 1.14 3.94 0.00 0.00 

Acacia sellegal 0.00 0.00 0.00 0.00 1.20 0.00 

Ageratum cOllyzoides 0.00 0.78 0.00 0.19 0.00 0.00 

Albizia alllara 0.00 0.00 0.36 0.00 0.17 0.00 

Allllolla sellegalellsis 0.00 0.00 0.00 0.00 0.00 3.00 

Alltlzericulll corymboslllll 0.00 0.00 0.00 0.06 0.00 0.00 

Antidesllla vellOSlim 0.00 0.00 0.00 0.00 0.00 0.92 

Aspilia lIlossalllbicellsis 0.00 0.00 0.00 0.00 0.07 0.00 

Balallites aegyptiaca 0.00 0.00 0.43 0.31 0.20 0.00 

Boscia allgustijolia 0.00 0.00 0.00 0.00 0.17 0.00 

Brachystegia boehlllii 0.00 0.00 0.00 0.00 0.00 6.15 

Braclzystegia lIlicrophylla 0.00 0.00 0.00 0.00 0.00 1.92 

Braclzystegia spicijormis 0.00 0.00 0.00 0.00 0.00 5.15 

Bridelia catlwrtica 0.00 0.00 0.00 0.00 0.00 2.00 

Brysocwplis orielltalis 0.00 0.00 0.00 0.00 0.40 0.38 

Blirkea afi'icalla 0.00 0.00 0.00 0.00 0.00 0.46 

Cadaba jarillosa 0.25 0.22 0.00 0.00 0.17 0.00 

Capparis tomelltosa 0.75 0.33 0.00 0.00 0.00 0.00 

Carclzo/'lls sp. 0.00 0.00 0.00 0.13 0.00 0.00 

Cassia abbrel'iata 0.00 0.00 3.29 0.31 0.43 0.00 

Catlillaregalll spillosa 0.00 0.00 0.00 0.00 0.17 1.54 

Chloris gayalla 0.00 0.00 0.00 0.44 0.00 0.00 
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Community types 1 2 3 4 5 6 

Community size* 4 9 14 16 30 13 

Cissalllpelos pareira 0.00 0.00 0.00 0.00 0.00 0.00 

C011lbretlllll apiclilat1l11l 0.00 0.00 0.43 0.00 0.50 0.00 

C011lbretl/11I COllilllllll 0.00 0.00 0.50 0.00 2.13 0.00 

COlllbretl/1ll fi"agralls 0.00 0.00 2.36 0.38 0.00 0.00 

COlllbrellllll hereroellse 0.00 0.00 1.29 0.50 0.00 0.00 

COmbrell/llllllolle 0.00 0.00 1.29 0.31 0.03 1.00 

Combrellllll zeyheri 0.25 0.11 2.50 0.31 3.87 0.38 

COllllllelilla afi"icalla 0.00 0.00 0.21 0.00 0.00 0.00 

C011lllliphora afNcalla 0.00 0.00 0.43 0.00 2.17 0.00 

Cordia lIIolloica 0.75 0.00 0.00 0.00 0.00 0.00 

CrossoplelYx febrifitga 0.00 0.00 0.00 0.00 0.00 2.15 

CYllodoll dactyloll 0.00 0.00 0.07 0.38 0.00 0.00 

Cyphoste11lllla adellocalile 0.00 0.00 0.00 0.13 0.00 0.00 

Dactylectellilllll aegyptiaca 0.00 0.00 0.00 0.00 0.07 0.00 

Dalbergia lIIelalloxyloll 0.00 0.00 0.21 0.31 5.03 0.38 

Deillbollia borbollica 0.00 0.00 0.00 0.00 0.00 0.00 

Deslllodiu11I barballllll 0.00 0.00 0.00 0.00 0.00 0.23 

Dichallthiu11I alll/lilalu11I 0.00 0.33 0.00 0.06 0.00 0.00 

Dichostachys cinerea 0.00 0.00 0.00 0.00 0.17 0.00 

Diospyros kirkii 0.00 0.00 0.00 0.00 0.00 0.23 

Diospyros lIIespilijor11lis 2.50 0.00 0.00 0.00 0.00 0.00 

Diospyros lIsalllbarensis 0.00 0.00 1.93 1.00 0.53 0.00 

DiplorhYllchlls cOlldylocmpoll 0.00 0.00 0.36 0.00 0.00 2.46 

Ehretia allloella 0.00 0.00 0.00 0.06 0.00 0.00 

Eliphorbia hirta 0.00 0.00 0.14 0.06 0.00 0.00 

Ficus sllr 0.00 0.00 0.43 0.00 0.00 0.00 
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Community types 1 2 3 4 5 6 

Community size* 4 9 14 16 30 13 

Filleggea virosa 5.00 1.11 0.64 0.38 0.33 1.38 

Grewia bicolor 0.00 0.00 0.00 0.00 0.97 0.00 

Harrisollia abyssillica 0.00 1.89 0.21 0.00 0.00 0.00 

Heteropogoll cOlltortus 0.75 0.00 0.71 0.56 0.50 1.38 

Hibiscus call1labilllls 0.00 0.00 0.00 0.19 0.00 0.00 

Hosllllldia opposita 0.00 0.00 0.50 0.38 0.90 0.38 

Hygrophila allriclilata 0.00 4.22 0.00 0.00 0.00 0.00 

Hyparrhenia rllfil 0.00 1.33 1.50 4.13 1.40 2.69 

Jasm ill 11111 jllllllillellse 0.75 0.00 0.00 0.00 0.00 0.00 

JIIlbel'llardia globiflora 0.00 0.00 0.00 0.00 0.00 2.62 

Justicia betollica 1.00 0.11 0.00 0.00 0,07 0.00 

JIIsticia jlava 0.25 0.00 0.00 0.00 0.00 0.00 

Kigelia africalla 0.00 0.00 1.43 0.38 0.00 0.00 

Lalillaea comllta 0.00 0.00 0.14 0.13 0.00 0.00 

Lellcas dejlexa 0.00 0.00 0,07 0.00 0.00 0.00 

LOllchocarplis capassa 1.00 0.67 7.36 2.25 0.27 0.00 

Macrotylollla axillare 0.75 0.00 0.00 0.00 0.00 0.00 

Maerua angolellsis 0.00 0.00 0.00 0.00 0.30 0.00 

Mael'1la edlilis 0.00 0.00 0.86 0.00 0.07 0.00 

Maerlla triphylla 0.50 0.00 0.00 0.00 0.00 0.00 

Margaritaria discoidea 0.00 0.00 0.36 0.00 0.27 4.77 

Markhalllia obtllsifolia 0.00 0.11 0.36 0.00 1.23 0.00 

MOI/oellllla debile 0.75 1.78 0.14 0.63 0.13 0.00 

MOlloles aji-icalla 0.00 0.00 0.00 0.00 0.00 0.69 

Oelllla /lOlstic 0.00 0.00 0.00 0.00 0.00 0.62 

Oelllla lIIossalllbicellsis 0.00 0.00 0.00 0.00 0.00 0.54 

Ocimlllll basilicIIIII 0.00 0.00 0.00 0.13 0.00 0.00 
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Appendix 3. Cont. 

~~ "illl'4i'i~ i 
Community types 1 2 3 4~S 6 

. 

Community size* 4 9 14 16 30 13 

pallic/1II1 coloralulIl 0.00 0.00 0.00 0.50 1.03 0.23 

PalliculIl maxilllum 3.75 0.00 0.43 0.13 0.37 0.54 

PaniclIIll trichocladulIl 0.00 0.00 0.00 0.00 0.00 0.00 

Pavelta scllllmalllliana 0.00 0.00 0.00 0.00 0.00 0.08 

PelllliselulIllllezialllllll 0.00 2.22 0.00 0.38 0.07 0.00 

PellllisetulIl polystachion 0.00 0.00 0.00 0.00 0.00 0.00 

Pericopsis allgolellsis 0.00 0.00 0.00 0.00 0.00 2.62 

Piliostigma thollllillgii 0.00 0.00 0.00 0.00 0.00 2.15 

Pluchea dioscorides 0.00 0.00 0.00 0.31 0.00 0.00 

Pseudolachllostylis lIlapl'Oulleifolia 0.00 0.00 0.00 0.00 0.00 0.46 

Pteleopsis lIlyrtifolia 0.00 0.00 0.00 0.00 1.13 0.00 

RhYllchosia minima 0.00 0.22 0.00 0.06 0.00 0.00 

Rottboellia exceltata 0.00 0.00 0.00 0.00 0.00 0.38 

Salacia lIladagascariensis 0.25 0.00 0.00 0.00 0.20 0.00 

Sclerocmya birrea 0.00 0.00 0.00 0.31 0.17 0.00 

Setaria sphacelata 0.00 0.00 0.00 0.19 0.00 0.00 

Sida acuta 0.00 0.00 0.29 0.31 0.00 0.00 

Spermacoce arvensis 0.00 0.00 0.00 0.00 0.00 0.38 

Sporobolus pyralllidalis 0.00 3.11 0.00 0.94 0.00 0.00 

Sterculia appendiclilata 0.00 0.00 0.43 0.00 0.00 0.00 

Sterculia quinqueloba 0.00 0.00 0.00 0.00 0.50 0.00 

Stereospermulll kunthianlllll 0.00 0.00 0.00 0.00 0.03 1.77 

Stlycl/lloS innocua 2.25 0.00 0.00 0.00 0.00 0.31 

Stlycl/lloS spinosa 0.00 0.00 0.00 0.00 0.00 0.31 

Swartzia madagascariensis 0.00 0.00 0.00 0.00 0.00 0.38 

Talllarindus illdica 0.00 0.00 0.93 0.00 0.17 0.00 
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Appendix 3. Cont. 

Community types 1 2 3 4 5 6 

Community size* 4 9 14 16 30 13 

Termillalia broIVllii 0.00 0.00 0.43 0.00 0.00 0.00 

Themeda trialldm 0.00 1.56 0.50 0.88 2.80 2.23 

Tmgia filrialis I 0.00 0.22 0.00 0.25 0.00 0.00 

Trilllllfetta rholllboidea 0.00 0.00 0.00 0.00 0.00 0.38 

Uapaca nitida 0.00 0.00 0.00 0.00 0.00 0.69 

Urochloa pllllllialls 0.50 1.22 1.07 1.75 0.33 0.00 

Vel'llonia glabm 0.00 0.00 0.79 0.94 0.00 0.00 

Vel'llollia poskealla 0.00 0.00 0.00 0.06 0.00 0.00 

Vitex dOlli(///{/ 0.00 0.00 0.00 0.00 0.00 0.77 

Xeroderris stllhllllallllii 0.00 0.00 1:43 0.00 1.47 1.77 

Xilllellia cafi'a 0.00 0.00 0.07 0.00 0.00 0.00 

Xylotheca leffellsis 0.00 0.00 0.00 0.00 0.00 0.00 

Zanthoxyllllll chalybelll1l 0.00 0.00 0.00 0.00 0.27 0.00 

Ziziphlls /lllIcronata 1.25 0.00 0.00 0.00 0.00 0.00 

*Number of quadrats grouped to form each community type; Highlighted numbers 

in the table represent the dominant species in each plant community. 
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Appendix 4: Summary of Relative Frequency, Dominance and Density and Importance 

Value Indices of Woody species found Mikumi National Park, Tanzania. 

Species name Freq Density Bain m2 RF RDsp Rba IVI 

Acacia nigrescens 27.00 123.00 7.73 8.31 8.47 9.07 25.84 

Acacia nilotica 2.00 2.00 0.04 0.62 0.14 0.05 0.80 

Acacia robllsta 5.00 10.00 0.97 1.54 0.69 1.14 3.37 

Acacia zanzibarica 2.00 5.00 0.05 0.62 0.34 0.06 1.02 

Acacia sieberiana 14.00 61.00 1.81 4.31 4.20 2.12 10.63 

Acacia senegal 7.00 12.00 0.28 2.15 0.83 0.33 3.31 

Albizia alllara 2.00 3.00 1.22 0.62 0.21 1.43 2.25 

Allnona senegalensis 9.00 41.00 0.70 2.77 2.82 0.82 6.41 

Balanites aegyptiaca 3.00 4.00 0.62 0.92 0.28 0.72 1.92 

Brachystegia boe/mlii 11.00 98.00 8.73 3.38 6.74 10.24 20.37 

Bracllystegia lIlicrophylla 4.00 10.00 3.89 1.23 0.69 4.56 6.48 

Brachystegia spiciforlllis 8.00 69.00 6.48 2.46 4.75 7.60 14.81 

Blirkea aji'icana 3.00 7.00 1.59 0.92 0.48 1.87 3.27 

Cassia abbreviata 11.00 20.00 0.71 3.38 1.38 0.83 5.59 

Catllregalll spinosa 1.00 1.00 0.01 0.31 0.07 0.01 0.39 

COlllbretulIl collimllli 12.00 50.00 1.82 3.69 3.44 2.13 8.72 

COlllbretlllll fi'agrans 4.00 5.00 0.05 1.23 0.34 0.06 1.63 

COlllbretlllll hereroense 3.00 17.00 0.24 0.92 1.17 0.28 2.37 

COlllbretlllll lIloUe 10.00 14.00 0.29 3.08 0.96 0.34 4.38 

COlllbretlllll zeyheri 17.00 84.00 2.29 5.23 5.78 2.68 13.69 

C011llllelina afi'icana 3.00 6.00 0.13 0.92 0.41 0.16 1.49 

Cordia lIlonoica 1.00 5.00 0.20 0.31 0.34 0.23 0.89 

Crossopteyx febrifitga 5.00 10.00 0.22 1.54 0.69 0.26 2.49 

Dalbergia lIlelanoxylon 23.00 337.00 15.59 7.08 23.19 18.29 48.56 

Diospyros kirkii 1.00 1.00 0.02 0.31 0.07 0.02 0.40 
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Species name Freq Density Bain m2 RF RDsp Rba IVI 

Dip/orhYllchlls cOlldy/ocarpoll 3.00 5.00 0.83 0.92 0.34 0.98 2.25 

Diospyros mespiliformis 2.00 5.00 1.06 0.62 0.34 1.24 2.20 

Ficus sur 1.00 1.00 0.98 0.31 0.07 1.14 1.52 

Grewia Nc%r 5.00 7.00 0.12 1.54 0.48 0.14 2.16 

Ju/be/'llardia globiflora 5.00 36.00 1.39 1.54 2.48 1.64 5.65 

Kigelia ajricalla 3.00 5.00 1.73 0.92 0.34 2.02 3.29 

LOl/chocmpus capassa 18.00 114.00 1.54 5.54 7.85 1.81 15.19 

Maema al/go/el/sis 2.00 2.00 0.02 0.62 0.14 0.Q2 0.78 

Margaritaria discoidea 17.00 67.00 5.17 5.23 4.61 6.07 15.91 

Markhamia obtusifolia 2.00 6.00 0.08 0.62 0.41 0.09 1.12 

MOl/otes ajricalla 2.00 7.00 0.25 0.62 0.48 0.29 1.39 

Oelllla holstic 1.00 1.00 0.01 0.31 0.07 0.01 0.39 

Oelllla mossambicensis 1.00 2.00 0.03 0.31 0.14 0.04 0.48 

Pericopsis al/go/el/sis 6.00 15.00 1.39 1.85 1.03 1.63 4.51 

Piliostigma t!lOnl/il/gii 7.00 17.00 0.86 2.15 1.17 1.01 4.34 

Pseudo/aellllostylis maproul/eifolia 3.00 14.00 0.43 0.92 0.96 0.51 2.39 

Pte/eopsis lIlyrtifolia 8.00 53.00 2.39 2.46 3.65 2.81 8.92 

Pterocmplls ango/el/sis 3.00 13.00 0.48 0.92 0.89 0.57 2.39 

Sclerocm)la birrea 1.00 1.00 0.17 0.31 0.07 0.20 0.58 

Sterculia appendicu/ata 1.00 1.00 0.35 0.31 0.07 0.41 0.79 

Sterculia quinque/oba 3.00 7.00 0.49 0.92 0.48 0.58 1.98 

StereosperlllulIl kun t hianulll 4.00 6.00 0.59 1.23 0.41 0.69 2.33 

StlyellllOS innocua 1.00 3.00 0.07 0.31 0.21 0.09 0.60 

Swartzia lIladagascariensis 1.00 3.00 0.07 0.31 0.21 0.08 0.60 

Tamarilldus indica 4.00 7.00 1.12 1.23 0.48 1.31 3.02 
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Species name Fl'eq Density Bain m2 

Termillalia browllii 1.00 2.00 0.22 

Uapaca lIitida 2.00 5.00 0.10 

Vifex dOllialla 3.00 5.00 0.04 

Xeroderris stuhlmannii 24.00 50.00 7.39 

Zanthoxylum chalybeum 2.00 3.00 0.15 

Ziziphus lIIucronata 1.00 3.00 0.03 

Total 325.00 1461.00 85.26 

Key to the abbreviations used in the headings of Appendix 4. 

Freq is the frequency (ocClllTences) of species 

Rf is the Relative Frequency of species 

RD is the Relative Density of Species 

Bainm2 is the Basal Area in m2 

RDom is the Relative Dominance of species 

IVI is the ImpOliant Value Index of species 
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RF RDsp Rba IVI 

0.31 0.14 0.25 0.70 

0.62 0.34 0.12 1.08 

0.92 0.34 0.05 1.32 

7.38 3.44 8.66 19.49 

0.62 0.21 0.18 1.00 

0.31 0.21 0.04 0.55 

100.00 100.00 100.00 300.00 



Appendix 5: The Index of Dominance of the woody species in Mikumi National Park 

Species Name Numberofindividnals Index of Dominance 

Acacia lIigrescells 123 0.00708777 

Acacia lIilotica 2 0.00000187 

Acacia robusla 10 0.00004685 

Acacia zallzibarica 5 0.00001171 

Acacia sieberialla 61 0.00174325 

Acacia senegal 12 0.00006746 

Albizia amara 3 0.00000422 

Allllolla sellegalellsis 41 0.00078753 

Balalliles aegyptiaca 4 0.00000750 

Brachystegia boehlllii 98 0.00449937 

Brachystegia microphylla 10 0.00004685 

Brachystegia spiciformis 69 0.00223048 

Blirkea aji'icalla 7 0.00002296 

Cassia abbreviala 20 0.00018740 

Catlillaregalll spillosa 1 0.00000047 

COlllbrelll1ll collilllllll 50 0.00117122 

COlllbrell/1II ji'agralls 5 0.00001171 

COlllbretlllll hereroense 17 0.00013539 

COlllbrelllllllllolle 14 0.00009182 

COlllbrelll1ll zeyheri 84 0.00330566 

COllllllelilla aji'icana 6 0.00001687 

Cordia mOlloica 5 0.00001171 

CrossoptelYx febrifitga 10 0.00004685 

Dalbergia lIIelalloxyloll 337 0.05320585 

Diospyros kirkii 1 0.00000047 
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Species Name No.of individnals Index of dominance 

Diplorhynelllls condyiocarpon 5 0.00001171 

Diospyros mespiliforlllis 5 0.00001171 

Ficus sur 1 0.00000047 

Grewia bicolor 7 0.00002296 

Julbel'llardia globiflora 36 0.00060716 

Kigelia ajNcal/a 5 0.00001171 

Lonchocmplls capassa 114 0.00608849 

Maerua angolensis 2 0.00000187 

Margaritaria discoidal 67 0.00210305 

Markhamia obtusifolia 6 0.00001687 

Monotes ajNcana 7 0.00002296 

Oelllla holstii 1 0.00000047 

Oelllla mossambicensis 2 0.00000187 

Pericopsis angolensis 15 0.00010541 

Piliostigma t/wnningii 17 0.00013539 

Pseudoiaellllostylis lIlaprouneifolia 14 0.00009182 

Pteleopsis myrtifolia 53 0.00131599 

Pterocmpus al/go/el/sis 13 0.00007917 

Sclerocmya birrea 1 0.00000047 

Sterculia appendiculata 1 0.00000047 

Sterculia quinqueloba 7 0.00002296 

Stereosperlllum kUl/tllial/um 6 0.00001687 

Stl)Jelwa il/I/ocua 3 0.00000422 

Swartzia madagascariensis 3 0.00000422 

Tamarindlls indica 7 0.00002296 

Terminalia brownii 2 0.00000187 

Uapaca I/itida 5 0.00001171 
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Appendix 5 Continued. 

Species Name 

Vilex dOlliana 

Xeroderris stulzllllanniii 

ZanthoxylulIl chalybeulIl 

Ziziphus lIIuCJ"onata 

Total 

Nooof individuals Index of dominance 

5 

50 

3 

3 

1461 

84 

0.00001171 

0.00117122 

0.00000422 

0.00000422 

l.00000000 


