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ABSTRACT
The relationship between environmental variabled atant species Diversity and
distribution in Kiranjeranje ward was studied usingultivariate gradient analysis.
Vegetation data were collected in 30 establishemtsplsing the stratified random
sampling method. For each plot established enviemtah data on edaphic factors and
anthropogenic disturbances were also collected.pldmat species were classified using
a computer program TWINSPAN and detrended corredgare analysis (DCA) in
which three major plant communities were identifiedanonical correspondence
analysis (CCA) revealed that Grazing intensity(r0.8439), silt((r = -0.7282),
sand(r=0.7886) and clay(r = -0.7607) are Envirorsadevariables with much influence
on species distribution in the study area The B8ban Weaver species diversity index
was used to find the- species diversity of the plant species .The uregtacommunity
had the highesti- species diversity (2.36577), followed by the madey grazed
community (2.35142) and the heavily grazed commuriad the lowest value
(1.84805), this is due to the fact that overgraziesults into removal of plant species
and severe depletion of vegetation resources Uty secommends development of
sustainable grazing system that combine traditigpedtoral knowledge, scientific
management principle and pastoral local instityt®iso a long-term conservation plant

in necessary to ensure grazing dos not threatatirexivegetation and biodiversity.
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CHAPTER ONE

1.0 INTRODUCTION
1.1 General Introduction

The Natural Vegetation of Coastal Tanzania mairdysists of woodlands, scattered
along the Coast Landscape, on hills and at thehiiteotof the Mountains of Eastern

Tanzania, the woodland give ways to patches of @b&rest. All the remaining

natural coastal forests of Eastern Tanzania ateghf conservation importance because
they are rich in biodiversity. Furthermore, the Stahforests are of special conservation
importance because they have so many endemic gpeaies that are found nowhere
else. Most Coastal forests are found between 0-5hdn300-500 m above sea level,

although in Tanzania they occur up to 1040 m (Bssg2000).

The East African Coastal forests have remarkalif evel of endemism and diversity
For example of the 190 recorded forest tree speni¢ise low Coastal Region 92 are
found nowhere else (White,1983).The Coastal foredtEastern Africa forms an
Archipelago of forests extending along the Coaglain of East Africa from Southern
Somalia to Northern Mozambique located within thecalled ‘Swahili Regional Centre
of Endemism and Swahili — Maputoland and Regioraadition zone’ (Clarke, 2000).
These Forests forms one of the major centers ofelism in Africa (Burgess and
Clarke, 2000) The large number of Endemic specieigh biodiversity, and
concentration of rare and threatened taxa mak€dastal forests of East Africa one of
the highest priority ecosystems for conservationAfrica and globally (Hawthorne,
1993; Burgess and Clarke, 2000; Myers, 2000; Bro@ke1; Burgess, 2004). Despite

their biological importance, the Unique Fauna ahataof these forests are currently



threatened by human disturbance through increadnagmentation and forest

degradation (Hawthorne, 1993; Brooks, 2002).

The Earth is undergoing rapid Environmental chanbgesause of human actions,
Humans have greatly impacted the rates of suppth@imajor nutrients that constrain
the productivity, composition, and diversity of restrial ecosystems. Coastal forests
like other types of forests elsewhere have beemishg over time due to various
underlying factors, the case of anthropic (humasjudoance of the Coastal forests is
documented by (Clarke and Karoma in Burgess antk€l2000). Human disturbance
affects Plant populations and can modify interaxtioamong Species within
communities however human activities are highlyiatde in their influence (Yohana,

2004)

Among the uses of land by Humans in Coastal Fomstsndi is Livestock Grazing
(Animal Husbandry). Grazing animals compact thestadlp which can change the
hydrology of the site by increasing soil bulk dépsind decreasing soil macro porosity
thus Grazing reduces the water holding capacityhef soil which increases surface
runoff and increases the risk of soil nutrient |[gSsunli, 2008).The degree of grazing
by domestic animals strongly affects the structaoenposition, quality and productivity
of vegetation (Mligo,2003) and is considered as ohthe most important types of
disturbances altering natural processes affeciiegies persistence and influencing the
structure and composition of plant communities {@Hd Ritchie, 1998 in Alexandra,
2011) . Grazing animals may exert beneficial oruabinfluences on the vegetation for

their own good but on the other hand large conaéotr of them have harmful effects



on plants because of selectivity and overgrazingn{gu, 2004) However short lived
plant species benefited from grazing disproportielyaincreases both their species
richness and their proportion in the species coitipas(Alexander,2011) . Effects of
grazing on plant species richness vary with managénregime and across
environmental gradient (Bakker, 1998 in Juha, 20870 are considered to increase
Plant Species richness in productive environmernts decreases in low productive

environment (OIff and Ritchie 1998 in Juha, 2007)

Livestock grazing plays a unique role in any Estsy since they are nearly
completely under Human control and their impactsgeafrom undetected removal of
plant material to severe depletion of vegetati@oveces and extensive erosion. Also the
magnitude of impact is not the same across a retiodi Coastal Forest is among the
African forests that are not well explored bioladig and many new species of plants
and animals could be found there in the near futitiie for this reason that it is very
important to undertake a study on the influencdivastock grazing on plant species

diversity and its distribution on the coastal faresLindi - Kilwa district.

1.2 Statement of the Problem

The recent influx of Pastoralist and Agro-pastataliLivestock keepers into the district
has made Livestock keeping an important comporretthé Farming system in Kilwa
District. The major threat that is posed by theréasing number of Livestock is the
creation of more grassland areas from forest ast lands to meet the grazing demand.
It is estimated that a single head of cattle respuabout 10 acres of grassland per year

for grazing. Extended dry periods and high incigeeatbushfires may force the grazing



area per head to go beyond the standard 10 acueesnt. This will lead to more

forest being cleared to create grasslands for ggaailiya, Ball and Nelson, 2012).

Since introduction of these Livestocks from IHEFWIly few research have been
conducted in the study area and most of theserdsEafocuses on Economic impacts

of eviction of these Pastoralists and if the ewittiollows legal procedures.

Very little research in the study area focus opauots of these Livestock on the existing
ecosystem, but this is very important because TaazaCoastal forests are part of 34
global biodiversity conservation hotspots. Anthrggeic activities in these forests such
as fire, clearing of forests for cultivation ,hastiag of woody species for fuel,
production of charcoal, building of poles, timbendatraditional medicine causes
disturbance that contribute to degradation and fs®lant SpeciegMligo, 2011).
Livestock grazing in particular plays a unique relace they are nearly completely
under human control and their impacts, range froaetected removal of plant material
to severe depletion of vegetation resources arehsite erosion. Also the magnitude of
impact is not the same across a region, that’s iwisyvery important to investigate the

influence of Environmental factors on plant spediegrsity and its distribution.

1.3 General Objectives
The general objective of the present study is teess the Influence of Livestock

Grazing and Anthropogenic factors on Plant Speiesrsity and Distribution.



1.4 Specific Objectives
. To examine the influence of livestock grazing oanpl Species Diversity
. To determine the influence of environmental vaesblNitrogen, Phosphorus, Soll

texture, Soil pH and Moisture) on Plant distribatimattern

1.5 Significance of the Study

Studies on the influence or impacts of environmerfigetors (both natural and
anthropogenic) on Plant species diversity are wenyortant as tools for biodiversity
conservation of Ecosystems and for sustainable geament of our forests. Therefore, it
is important to undertake this current study sacasollect data that will reveal the
relationship between environmental variables aramhtpkspecies diversity .This will
provide background information as to how best grgqzian be used as management tool
for biodiversity conservation. The conservationcofstal ecosystem especially Forests
should be given high priority because they are enilty under high pressure from
growing human populations and most importantly bheeathey harbor thousands of

endemic species whose potential use to mankinetitybe discovered.

1.6 Hypothesis

. Extensive grazing significantly increases plantcggediversity in a study area

. There is a significant positive correlation betweenvironmental parameters(Nitrogen,
Phosphorus, soil texture, pH and moisture and ggaznd plant species distribution

. The plant species diversity in a study area highisturbed by human activities is

significantly lower than in undisturbed area



CHAPTER TWO
2.0 LITERATURE REVIEW

2.1 East African Coastal Vegetation:

The East African Coastal Forests are compriseti@Northern and Southern Zanzibar-
Inhambane coastal forest mosaics. It stretches fonthern Somalia through Kenya
and Tanzania to Southern Mozambique and is chaizeteby Tropical dry forests
within a mosaic of savannas, grassland habitats veetthnds areas. Generally the
Forests are found just inland from the coast wititliers occurring along rivers and
several locations where it grades into sub-montarests at the foothills of mountain
ranges.The Eastern African coastal strip contains a tihgie of patches of lowland
tropical dry forest. They were previously considete be of low conservation priority
in terms of endemism and species diversity, bigareh since the mid-1980s has shown
that their biological richness is comparable toeotimportant tropical forest types in

Africa (Neil, Burgess and Clarke, 2000).

2.2 Classification of Vegetation of the East Africa Coastal Forests

2.2.1 The Eastern Africa Coastal Dry Forests

These are typically semi-evergreen or evergreeifferehtiated dry forests as described
by (White, 1983) with the amendments that Easfdrican Coastal dry forests can
occur where atmospheric humidity is high (about%p0throughout the Dry season.
Eastern Africa Coastal dry forests may have a lavegopy than the minimum limit of
10 m adopted by White 1983, representative sanmiptdsde theCynometra webberi
Manilkara sulcata community of the Arabuko-Sokoke forest in Kenyao@vhaw, 1960)

and the forest on the Gendagenda hill in Tanza&liarke and Stubblefield, 1995).



2.2.2 The Eastern Africa Coastal Scrub forests

These forests are intermediate in physiognomiciira between forests with a canopy
height above 10 m and bush land or thicket withaaopy height of less than 10 m
(White, 1983), White also recognizes that Scrubedbroccurs as a narrow band
separating the Zanzibar-Inhambane (Swabhilian) tdresn the much drier vegetation of
the Somalia-Masai region but this vegetation foramatype occurs elsewhere in Eastern
Africa particularly over coral rag near the coaliaWthorne, 1993). Representative
examples include the scrub forest near Raas KamhoBomalia (Friis and Vollesen,

1989) and the scrub forest on Mbudya Island near d3aSalaam in Tanzania (Hall,

1986).

2.2.3 The Eastern Africa Coastal Brachystegia fosts

These are transition Vegetation types between Eaed Grassland (White, 1983)
dominated by eitheBrachystegia spiciformis or Brachystegia microphylla. Forests of
this typeoccur in degraded areas, canopies do not interdoak Lianas are usually
scarce. Representative examples include partseoAtabuko-Sokoke forest in Kenya
(Moomaw, 1960, White, 1983) and parts of the Tonigarforest in Tanzania (Clarke

and Stubblefield, 1995).

2.2.4 The Eastern Africa Coastal Riverine, Ground \ater and Swamp Forests

These are Forests occurring in areas where the vadtie is high or where drainage is
poor (White, 1983). Canopy trees are predominaottigpecies with wide distribution

throughout Tropical Africa (Medley, 1992) this foation sub-type is transitional

between Riverine forest and Somalia-Masai RipaFarest. Representative examples



include the riparian forest along the Tana RiveKenya (Medley, 1992) as well as
forest vegetation on valley bottom areas of theuPbdls (Hawthorne, 1993) and

Kazimzumbwi forests in Tanzania (Clarke and Dicksi895).

2.2.5 The Eastern Africa Coastal Afro mantane Trangional forests

These are Forests occurring in Lowland areas abdlse of the Eastern Arc Mountains
and Chimanimani mountains in Tanzania and nearstimemit of the Shimba hills in
Kenya (White, 1983). In a well drained forest sashin the East Usambara this type of
forest is replaced by Eastern Africa dry foregpresentative examples include Kimboza
forest (Rodgers1983 Clarke and Dickson, 1995) and the Lowlanddbid the East

Usambara in Tanzania (White, 1983).

2.3 Plant Species Diversity and Distribution reldbns in Coastal Forest

Communities.

2.3.1 Diversity

Plant Species Diversity has two components Spebsess, which is the number of
Plant species in a given plant community and Sgeeienness or equitability which is
the number of individuals of each species. Har8718roposed a number of mechanisms
as being important in maintaining Tropical foredigersity viz., change in substrate
quality, succession, and plant mortality and disance regime. He then used these to
derive a list of expected patterns in forest corimws structure and physical
environment (Yohana, 2004).Soil fertility which asprime factor in determining Plant

Species Diversity is a component of substrate tyuafid greatly determines which Plant



species can exist in a certain locality for diffar@lant species have different responses

to variations in Soil fertility levels.

The importance of succession on species diversityased on the fact that the species
that have successfully invaded a biotope dominagestene for a period and form a
closed community. However living things modify thewn habitat so as to cause one
community to give way to another in a variety ofy@aFor instance as the trees increase
in size they provide more shade, higher humiditg different conditions of food and
cover. New types of animals and plant species icehduitable living conditions under
these modified habitat conditions and hence spatiessity increases. On the other
hand, the community that can maintain itself indi¢#ly in each biotope is known as the
climax community and will have lower species divtgrdModerate disturbance regimes
and plant mortality create new gaps in the climammunity where regeneration can
take place thereby increasing plant species diye(dldangalasi and Rulangaranga,

1995).

2.3.2 Plant Community Distribution patterns

Distribution evidence allows the appreciation ofviEmnmental change over a wide

geographical scale. An aspect of distribution whiehmost stressed is the difference
between places which have had relatively littlengeover long periods being rich in

the number of species and endemics while areaeduly severe disturbance are
impoverished due to both natural and human inflagfttamilton, 1982). Species that

are restricted in their geographic distributiondeio be scarce whereas widespread

species are likely to occur at high densities. sTiglationship may seem self-evident
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surely there is a positive link between measures sggecies success on a local scale (its
density) and on a regional scale (its geograptstridution). Yet although a larger area
is more likely to be able to sustain a higher totainber of individuals of a species, it is
not clear why the density (number of individualsairgiven area) should also increase

(Wilco, 2011).

2.4 Environmental Parameters Influencing Plant Spdes Diversity

2.4.1 Soil pH

Is a measure of the acidity or alkalinity in tloél,dt is also called soil reaction. Soil pH
is one of the most important soil properties thdfeca the availability of
nutrients. Chemical characteristics of soils sushSalinity, electro-conductivity and
extremes of pH greatly determine the type of vdgetiain an area as they directly

influence nutrient uptake (Lyaruu , 2010).

2.4.2 Soil Texture

Soil texture describes the size (diameter) of tbié garticles where larger mineral

particles predominate the soil is gravelly (d > 2mor sandy (0.05 < d < 2); where

smaller, colloidal mineral particles are domindhg soil is clay (d < 0.002) (Brady and
Weil, 1999). Soil texture refers to the relativeesdistribution of the primary particles in

a soil particle size, using the USDA classificatisoheme is divided into three

measurements: sand (2.0—-0.05 mm), silt (0.05- 068 and clay (0.002 mm) (Gee

and Bauder, 1986 in Kettler at, 2001). Soil texture affects how well nutrients and
water are retained in the Soil. Clays and Organits siold nutrients and water much

better than sandy soils. As water drains from sauilg it often carries nutrients along
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with it this condition is called leaching. When neihts leach into the soil, they are not

available for plants to use.

2.4.3 Soil Plant Nutrients

The most commonly limiting resources of terrestnabitats are Nitrogen, Phosphorus
and Water. Nitrogen limitation is common because ghrent materials in which soils
are formed contain almost no Nitrogen rather thengbally stable form of nitrogen is
atmospheric Nwhich is usable only by N-fixing plants via micrabsymbionts. Non-
N-fixing plants obtain Nitrogen as nitrate ammoniomorganic Nitrogen. Some soils
are either initially low in other mineral elememspecially phosphorus and calcium or
become low in these after millennia of leaching.eThreatest changes in plant
community biomass, composition and diversity camwenf Nitrogen addition in the

grasslands of both Rothamsted and Cedar Creek,dgata (Tilman , 2001).

2.4.3.1 Nitrogen

Nitrogen is important for growth because it is gongart of all amino acids, which are
the building blocks of all proteins, including te@zymes, which control virtually all
biological processes. A good supply of nitrogenmatates root growth and
development, as well as the uptake of other nusidfiants deficient in nitrogen tend to
have a pale yellowish green color (chlorosis), havetunted appearance and develop
thin, spindly stems (Brady and Weil, 1999) .Muchtlg# nitrogen reserve is stored in the
soil as organic matter and most of this organictioa is found in the upper soil

horizons.
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At surface mines the upper soil horizons are uguainoved and stockpiled prior to
disturbance. The storage of topsoil allows for treddy rapid conversion of organic
nitrogen to soluble nitrate and is subject to l&aglor conversion to nitrogen gas which
volatilizes out of solution into the atmosphereu$hwhen stored topsoil is spread on a
disturbed landscape, nitrogen reserves may be tédpte altered by several chemical
and biological phenomena and the healthy cyclingiitbgen through the ecosystem

inhibited or prevented (Munshower, 1994).

Nitrogen is very dynamic and is constantly changiogemical species and
concentrations. In most soils, nitrate is the commonic form of plant-available
nitrogen, but this element may also exist as Ammonor Nitrite as well as other ions.
Nitrogen is also incorporated in organic matter amidrobes. When organic matter
decomposes by microbial processes or when the besrothemselves die and
decompose, nitrogen is released in various forusthe soil solution (Brady and Weil,

1999).

2.4.3.2 Phosphorous

Phosphorous enhances many aspects of plant phygijolecluding the fundamental
processes of photosynthesis, nitrogen fixationwdéiong, fruiting (including seed
production), and maturation. Root growth, partidylaevelopment of lateral roots and
fibrous rootlets, is encouraged by phosphorousspiarous uptake by plants is about
one-tenth that of nitrogen and one-twentieth tliggadassium. Its deficiency is generally
not as easy to recognize in plants as are defigenn many other nutrients. A

phosphorous-deficient plant is usually stuntedy-stemmed, and spindly, but its foliage



13

is often dark, almost bluish, and green. Thus, ssleuch larger, healthy plants are
present to make a comparison, phosphorous-defipiants often seem quite normal in
appearance. In severe cases, phosphorous deficieany cause yellowing and

senescence of leaves (Brady and Weil, 1999).

Phosphorous is usually plant-available in soil asrganic phosphate ions and
sometimes as soluble organic phosphorous. The mggotion of the total soil

phosphorous - 96% to 99% - is not plant-availablest of these phosphorous groups
have very low solubility and are not readily avai&afor plant uptake. When soluble
sources of phosphorous, such as fertilizers andurean are added to soils, they are
fixed and, in time, form highly insoluble compountisat are not plant available.
Fixation reactions in soils may allow only smalbdtions (10% to 15%) of the

phosphorous in fertilizers and manures to be talgehy plants in the year of application

(Brady and Weil, 1999).

2.4.4 Influence of Grazing on Vegetation Structure

Livestock grazing is one of the most important wiishnce agents in ecosystems. Its
ecological and environmental impacts have beenrmeated such as effects on plant
species richness, biodiversity and productivity &dkun Zhou et al, 2006) The impact of
grazing on vegetation refers to modifications tanpl morphology and physiology
resulting from direct effects such as defoliatiovd arampling and indirect effects such
as the alteration of growth conditions. The comtimaof the direct and indirect effects
can cause the destabilization of competitive irtigwas between plants. In time this can

alter the dynamics of plants via the impacts orcigsenatality, density and mortality
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and eventually may cause directional changes irstitueture and composition of plant

communities (Torrano and Valderrabano, 2004).

The impact of grazing on different plant speciegegs to depend on what use different
herbivores make of them, the efficacy of the toleemmechanisms to herbivory that
each species develop and the competitive intersctidbetween different
plants(Briske,1991;Herms and Mattson,1992). Theadtlieffect of Livestock grazing
includes consumption of the species and soil tramgphhich can destroy the structure
and composition of plant communities (Zarekah,al., 2013). Normally vegetation
biomass, vegetation height and canopy cover peaagerdre reduced with increasing the
gazing intensity (Milchunagt al., 1998). However, the light and moderate grazing
intensities can cause an increase in species dwarsd pant production in comparison

with rangelands under heavy grazing intensity (Hyanal., 2011).

Kilwa district has more Scrubland and Woodland taeable land .The major threat that
is posed by increasing number of livestock is tteatton of more grassland areas from
forest and bush lands to meet the grazing demarisl.estimated that a single head of
cattle requires about 10 acres of grassland perfgegrazing. (Miya ,Ball and Nelson

FD,2012).

2.4.5 Influence of Soil Characteristics on Vegetain
Soil characteristics may determine the type of te#gen cover of an area; some soils
may have an adsorptive characteristic that endibles to hold certain nutrients in

forms that are not available for uptake by plan$igo , 2003).As soils are the most
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common terrestrial substrate for plant growth, bwad be seem logical that their
properties(Texture , Structure , Depth ,Nutrier) @ould have a major influence over
which species become established and persist thubeostructure and floristic of the
vegetation at any site. Soils and vegetation ae tileoretically dependent on the same
independent factors such as parent materials, tapbyg, climate, organism-availability

and time (Rankiret al, 2007).

The ability of the soil to continue supporting dldife can be effected by effects of
overgrazing that lead to soil erosion (Mligo, 200®)is is due to the fact that
Overgrazingoy animals can alter soil physical and chemicapprtes due to trampling
and defoliation, thus reducing productivity. Furthere, soil properties can influence
the regions water cycle and balance directly altgnvetland dynamics and wildlife

habitats (Wanggt al, 200§
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CHAPTER THREE
3.0 MATERIAL AND METHODS

3.1 Location of the Study Area

Kilwa district is located in Lindi Region in soutimeTanzania. It lies on latitude 8°20 to
9°56 and longitude 38°36 to 39°50 east of Greenwiichthe north it borders with Rufiji
district, Coast region, Lindi and Ruangwa distriztsthe south, Liwale district in the
west and to the east, it borders with Indian Oc@#ue. total district area is 13, 347.50
squire Kilometers (1,334,750 ha) of which 12, 128q@iire kilometers is surface land
and 1,221.52 square kilometers is the ocean. Tiakégopulation in 2002 was 171, 057
living in 36,549 households. It is administrativeliyided into 6 divisions, 20 wards and

97 registered villages (Masoko and Kivinje urbagaarinclusive).

Kiranjeranje lies within a latitude of -9.5 (9°8®) and a longitude of 39.48 (39°28’

60E).The location is situated 629Km south east (L2 the approximate centre of

Tanzania and 301Km south (176°) of the capital &afalaam

Figure 3.1 : Map Showing Location and Vegetatiorover of Study area
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3.2 Soil Characteristics of the Study Area

In terms of soils, the lowland areas have deepchieé sandy soils derived from
terrestrial sands, gravels, calcretes and lateofeMiocene to Pleistocene age. The
escarpments have a mixture of ancient coral rag samtly loam and clay soils.

(Andrew, Charles and Nike , 2008)

Figure 3.2 : The general vegetation distribution patternKiiwa district.

Source:Prins and Clarke, 2007
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3.3 Sampling procedure

3.3.1 Vegetation sampling procedures
Vegetation community types, habitats available amtent of disturbance were identified

during reconnaissance survey which is very impofi@ansite familiarization.

This was followed by systematically subdivisionstdidy site into three sampling site which
were ungrazed area (Nachikalala village), overgigkéagoyogoyo village) and moderately
grazed area (Nandumbili village). At each sampkitg one transect of 1 Km long was
established within which 10 sampling plots werealel$hed making a total of 3 transects

and 30 plots, The distance between one sampling pad another was 100 m.

The nested Quadrat sampling technique (Stohlgreh 1995) was used in the sampling of
plant species in the sampling sites, the techniguelves the use of rectangular quadrats
because it cut across several microhabitat comditiminimize edge effect and increases the
chance of including most species in the sample ddli2011).Measurements for nested
Quadrat were 20 m x 25 m for the big Quadrat ama 25 m for the Quadrat placed inside

the big Quadrat.

Parameters of vegetation data collection includitsplant species composition, trees
includes specie’s names, Diameter at Breast HEiQBH), crown cover, phenology and
browsing intensity. For shrubs, frequency was réedrin addition to relative cover, height,

browsing intensity and their phenology. For grasaed herbs, information on species
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identity, relative cover, grazing intensity, averdgeight and the overall vegetation cover of

the quadrat was estimated. Grazing intensitiesoliasrved using a six point scale.

Figure 3.3 : Nested Quadrat for Sampling Plant Sgcies in the Study site.

3.3.2 Measurement of Edaphic Factors

At each sampling point that was established, soiides were collected in triplicate at
depths of 0 — 10 cm, 10 — 20 cm and 20 — 30 cngusisoil auger. This means a total of
30 soil samples per sampling site. The collectdédsamples (90 soil samples) were kept
in labeled plastic bags and then brought to therktbry for analysis. Keeping them in

plastic bag prevents moisture loss and maintaigis diniginal status. Variables that were
determined using collected soil samples were (d)t&dure, (b) Soil moisture content,

(c) Soil pH, (d) Available soil phosphorus and Te}al soil nitrogen
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Figure 3.4 : Soil Sampling at the Study area

3.3.3 Estimate of Site Disturbance level
Any indication of the existing disturbance and poegly occurred disturbance will be
gualitatively observed and recorded on a 0 -5 pstale on the basis of the severity of

disturbance in question. For this present studyiggawas the anthropogenic factor

observed. Table 3.1 below explained (Yohana, 2004).

Table 3.1 : Percentage Estimates of Relevé Digbance Regime in Kiranjeranje -

Kilwa Grazing area.

Disturbance code

% of Relevé disturbed

g b~ W N — O

No grazing

1-20 % grazed
21-40 %grazed
41-60% grazed
61-80%grazed
81-100% grazed

Source: Yohana, 2004.
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3.4 Data analysis

3.4.1 Laboratory Soil Analysis

3.4.1.1 Soil Texture

Soil texture was determined using the pipette et described by Gee and Bauder

(1986). The total weight was obtained from therfola: -

Ws+ Wp + Wi = Wt

Where Ws = weight of the sand fraction (the amairfiltrate)
W)p = weight of the fraction taken by the pipettlaycand silt)
W = weight of the floccculent

Wt = total oven dry weight

The Data obtained were as percent (of total dryght¢isand, silt and clay and the
texture was determined according to the texturesdiaation system of the International

Soil Science Society System (ISSSS) (Gee and Balégs).

3.4.1.2 Soil Moisture Content

Soil moisture content determination was done inl#®ratory using the gravimetric
method (Gardner, 1986). The method involved oveiindrof the fresh soil at 166.
Water content was calculated by dividing theed#ghce between the wet and oven dry
weight of the soil by the mass of the oven dry aaill then multiplied by 100 to obtain

the percentage moisture content.



22

3.4.1.3 Soil pH

Soil pH was measured electrometrically using a dtetr E510 pH meter (model; Co)

using a ratio of 1:1 soil: water mixture which wsigsred and allowed to equilibrate in a
beaker for 30 minutes (McLean, 1982). The pH ofdtieed suspension was observed

from the pH meter and recorded as pH in water (pHw)

3.4.1.4 Available Soil Phosphorus

Available soil phosphorus was extracted using tle=i®extraction method as described
by Olsen and Sommers, (1982) and Emteryd (1989 @am of air-dried soil was
transferred into a 250 ml flat-bottomed flask, 5000f0.5N Sodium bicarbonate solution
was added and the mixture was then shaken for 3@ites following with filtration
process. Ortho-phosphate was determined caloricaéiriusing a spectrophotometer
according to the ascorbic acid method of Allen @9&nd Olsen and Sommers (1982).
The amount of phosphorus in the sample was obtdimed the calibration curve of

standard phosphate of potassium hydrogen phosphisa, 1989).

3.4.1.5 Total Soil Nitrogen

Total soil nitrogen was determined using a semirmi§eldahl digestion method (Allen

1989) and colorimetric determination of the resultammonium by color reaction

(Endo-phenol blue method). The amount of totalogén in the sample was obtained
from the calibration curve that had been preparsshgu known concentrations of

ammonium ions (N) that had been prepared from ammonium chloride(Al1989).
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3.4.2 Vegetation Data Classification

Vegetation classification was aided by a compptegram known as TWINSPAN -two
way indicator species analysis (Hill 1979) TWINSPAKeates groups and also finds
indicator species for those groups. In this caseralchical clustering was used to
identify groups for vegetation classification. TWBRAN produces no graphical output.
The biggest volume of the result is the descriptbreach division. For each division,
TWINSPAN identifies the indicator pseudo specied teir signs (positive or negative
for one end of the ordination or the other) andslithe samples assigned to each
subgroup This method works with qualitative data only. Inder not to lose the
information about the species abundances, the ptsoé pseudo-species and pseudo-
species cut levels will be introduced. Each specaasbe represented by several pseudo-
species, depending on its quantity in the samplgsAudo-species is present if the

species quantity exceeds the corresponding cul leve

3.4.3 Ordination

This is a way of predicting variations in ecologiggormation whose elements define
spatial relationship among them. The ecologicaimelats include species and the
environmental or habitat variables. The ordinatimethod clarifies the degree of
similarity among the individual species and the whgy are correlated with the
environmental variables. Ordination primarily end®a to represents samples and

species relationship as faithfully as possiblevat dimension space (Mligo, 2003).

Ordination of the vegetation data may either beedatlly or indirectly effected

(Whittaker, 1973).These are two important approscingolved in investigating the
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relative importance of the ecological parametersvégetation analysis. The direct
gradient analysis gives an ordination with an optienvironmental basis; it does show
only those patterns in the species data that caneXxypgained by the available
environmental data. The vegetation sub units aenged in ecological space along axes
of moisture, nutrients and other properties of sodls and their influence on the
vegetation distribution. The ordination axes argragates of environmental variables
that best explain the species data (Constrainedmonical ordination).This is a form of
regression analysis whereby the environment vianallshumber of ordination axes

explains species distribution patterns (Mligo, 2003

3.4.4 Multivariate analysis of Vegetation versus BErironmental data

The multivariate analysis technique was used toptler the relationship between the
distribution of vegetation types and the environtakwmariables, and in this case direct
gradient analysis was applied in particular CareinCorrespondence Analysis
(CANOCO).This technique helps in assessing thecefbf anthropogenic activities on
vegetation type’s distribution. Two spread shedbddes were used one is that of
primary data comprises of plant species recordeéedrims of presence absence of species
from every sampling point and the other one is tfiaecondary data which contains the
level of anthropogenic disturbances recorded froathe sampling point as an

environmental data matrix.

3.4.5 Species Diversity analysis
Diversity was calculated using Shannon- Weaverrditseindex (Shannon and weaver

1949) as follows:
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Diversity index (H') =X¥pi In pi Where pi = ni/N, the number of individuals fouind

the ith species as a proportion of the total nunelb@ndividuals found in all species.

In = Natural logarithm to the base e.

Shanon —Weaver diversity index assumes that ind@alidpecies are sampled randomly
from an even larger population and that each reptetive sample species has equal

chance of being included at each sampling pointgd/12011)

Evenness (E) =H'In S, where H’ is the Shanon —Weaver diversity indeg S is the

total number of species in a site. Analysis of aate was used to compare species

diversity and evenness among vegetation commuypgstin the study site.
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CHAPTER FOUR
4.0 RESULTS

4.1 Vegetation Data

The coastal forest of Kilwa were found to have afight vegetation distribution pattern

The study sites in which these observations werdenzand the plant species recorded
includes Nandumbili, Magoyogoyo and Nachikalalalagiés.Although the species

occurred on these areas seems to be repetitivayaems between the vegetation
segments during data analysis were noted basedwmance of some species in the
existing vegetation communities. In the 30 plotglsd, a total of 69 plant species were

observed (Appendix, 1).

4.1.1 Vegetation Classification

TWINSPAN (Hill et al., 1979) was used in classifying the vegetatiora.dgttes with
similar vegetation characteristics were groupedetitogy reflecting the influence of
common environmental variables among the areas Wwhbioh such vegetation data were
collected. The Environmental influence on the vatijeh grouping has been shown by

the indicator species in order to reflect the saniy in the vegetation from various sites.

Results show that three Plant communities wetendisished (Figure 4.1)
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Figure 41 : TWINSPAN Dendrogram output for plots established at

Kiranjeranje ward

The differences and similarities among groups ef study sites were detected by the
indicator species. This was then characterizedhey Eigen values as a measure of

variations among site groups. From the TWINSPANlltssthree major communities

were obtained as described below.

4.1.1.1 Plant Community A

This group comprises of plots 21, 22, 23, 24, 26, 27, 28, 29, 30 whereby the

F4

dominant species werBombeya cincinata, Panicum maximum, Hypharhemia rufa,

Grewia conocarpa, Catunaregum spinosa and Combretum collinum.This is Ungrazed

area.
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4.1.1.2 Plant Community B
This group comprises of plots 1, 2, 3, 4, 5, 63,79, 10 whereby the dominant species
were Dalbergia melanoxylon, Markhamia obtusifolia and Acacia nigrescens .This is

moderately grazed area.

4.1.1.3 Plant Community C
This group comprises of plots 11, 12, 13, 14, 16, 17, 18, 19, 20 whereby the
dominant species wer§oorobolus fimbriatus and Sporobolus pyramidalis. This is

heavily grazed area.

The grouping of the plots as described above wssainfirmed using DCA programme
as shown in Figures 4.2.Three Groups were recedni@roup A on the left side
contains plots that were mainly found in Ungrazeeheof the study area, these plots

were as follows 21, 22, 23,24,25,26, 27, 28, 293hd

The second group, (B) at the centre of the ordimadiagram consists of plots 1, 2, 3, 4,

5, 6, 7, 8, 9 and 10. These were found in the naddlrgrazed area.

The third group (C) on the right side of the ordiima diagram represents the heavily

grazed area comprises of plots 11, 12, 13,14,15/188,19 and 20.
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Figure 4. 2 : Ordination of relevés based obetrended Corresponding Analysis
(DCA)

4.1.2 Ordination
The ordination of Plant species and Environmentaiables obtained from CCA is
presented in the Figure 4.3, whereby each poimesgmt a species and the distance

between the points reflect the degree of similantgheir distribution across the plot.

Taking into consideration that Grazing is one o# tmajor factor that account for
vegetation composition and distribution in the gtadea, it can be noted that plots in the
heavily grazed area (right side of the ordinatiGagchm) are dominated by species such
as Sporobolus fimbriatus and Sporobolus pyramidalis. Moderately grazed area of the
study area (in the middle of the ordination diagrame dominated by species such as
Dalbergia melanoxylon ,Markhamia obtusifolia and Acacia nigrescens, whereas the
ungrazed area on the Left hand side is dominateRilbgstiguna thonningii,Panicum

maxi mum,Catunaregum spinosa, andDombeya cincinata
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4.2 Environmental data

Environmental data collected from Kiranjeranje wasdpresented in Table 4.1 showed
considerable variation of both Physical and Chelmiclaaracteristics in various
communities in the study area. Example Nitrogergeanfrom 0.22% to 2.54% while
Phosphorus ranges from 0.23% to 2.29%.The soitedérstudy area are acidic though
few plots in the moderately grazed area have slgjkaline soil(Plot 8 and 10). In case
of soil texture, the large percentage was sandespicially in the heavily grazed area
and the percentage decreases as the disturbareledknrease. The percentage of silt

soil was high in the ungrazed and moderately grazeds. (Table 4.1).

4.2.1 Results of Data analysis

The relationship between plant species distributiod environmental variables was
determined using canonical correspondence analfA). The CCA resulted in
ordination diagrams presented in Figures 4.3 aAdat. Species and Plots respectively
simultaneously displayed the main patterns of comtyuwariations as far as these
relate to environmental variations and the maingpatin the weighted averages of each
of the species with respect to environmental véemlfter Braak, 1986, 1987). Each
species/sample was also examined in relation toethgronment gradient of most
importance in defining plant/community assemblagengosition (Table 4.3, and the

summary is presented in Table 4.4).

A comparison of the Environmental variables to eattier by Monte Carlo permutation
test (Table 4.2) showed that Grazing is the magtiitant environmental variable in
the study area (F > 3.199; P < 0.05) determiniregdistribution of plant species in the

study area .
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Environmental data collected from @ sample plots in Kiranjeranje

GRAZING
PLOT |pH %N %P %CLAY | %SILT | %SAND | SCALE
1 5.6 0.55 0.48 1 50 49 2
2 7.1 0.07 0.83 15 34 64.5 2
3 6.5 1.17 1.28 3.3 56 40.7 2
4 4.8 0.08 1.17 7.3 88.7 4 2
5 5.6 0.26 0.19 9.3 74 14.7 2
6 5.5 1.03 1.93 7.3 76.7 12.7 2
7 7.9 1.89 0.52 2.2 38 59.8 2
8 8.3 0.39 0.23 15 30 68.5 2
9 6.3 2.45 0.82 2.7 70.7 26.7 2
10 8.8 0.93 0.39 1.7 51 47.3 1
11 6.3 1.3 0.6 2 21 77 1
12 5.9 0.22 0.75 1.3 13.3 85.3 1
13 5.8 0.38 0.63 0.3 7.3 92.3 1
14 5.7 1.72 0.51 0.3 12.7 87 1
15 5.7 0.24 0.6 0 16.7 83.3 1
16 6.3 1.19 0.73 15 21.8 76.7 1
17 6.4 141 1.35 1.3 21.3 77.3 1
18 5.8 0.91 0.76 8.7 31.3 56.7 1
19 6.1 1.58 1.07 7.3 44 48 1
20 6.6 0.05 2.29 6.7 24.7 68.7 1
21 6.3 2.54 0.34 11.3 64.7 29.3 3
22 5.9 1.83 0.83 12.7 65.3 20 3
23 5.7 0.34 0.75 14 59.3 26.7 3
24 6.1 0.81 0.98 12.7 60 27.3 3
25 6.8 0.66 1.52 8.7 58 35.3 3
26 6.5 0.37 1.33 14.7 55.3 30 3
27 7.9 0.69 0.91 22.7 54 23.3 3
28 4.9 0.12 0.48 24 62.7 13.3 3
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29 55 1.46 0.5 18.7 68 13.3

30 6.1 0.2 0.51 14 65.3 22.7 3
Table 4.2 Results of Monte Carlo Permutationest

Environmental variable F-value P-value
Grazing 3.29 0.0020
Silt 1.73 0.0060
Clay 1.51 0.0060
Sand 1.31 0.0880
Nitrogen 1.20 0.1660
pH 1.19 0.1980
Phosphorus 0.96 0.5860

The weighted average indicates the centre of a iepedistribution along an
environmental variable gradient (Yohana, 2004) .distance between points on the
graph is a measure of the degree of similarity ifler@nce between plots, thus points
which are close together represent plots thatierigas in floristic composition whereas
the further apart any two points are the more digar the plots are (Yohana, 2004).
Also Length of environmental vector indicates itapbrtance to the ordination,

Direction of the vector indicates its correlationttweach of the axes and Angles

between vectors indicates the correlation.
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Table 4.3 : Weighted correlation matrix (Weightsample total

SPEC SPEC SPEC SPEC ENVI ENVI ENVI ENVI CLA SAN GRAZIN
AX1 AX2 AX3 AX4 AX1 AX2 AX3 AX4 pH N P Y SILT D G

SPEC

AX1 1

SPEC 0.031

AX2 3 1

SPEC 0.002 0.023

AX3 1 8 1

SPEC  0.015 0.028 0.023

AX4 5 7 4 1

ENVI 0.981

AX1 2 0 0 0 1

ENVI 0.903

AX2 0 7 0 0 0 1

ENVI 0.936

AX3 0 0 2 0 0 0 1

ENVI 0.945

AX4 0 0 0 4 0 0 0 1

0.038 0.023 0.122 0.057 0.039 0.026 0.130 -
pH 8 7 2 2 5 3 5 0.061 1
- 0.128 0.468 - - 0.500 -
N 0.074 3 5 0.008 0.075 0.142 4 0.008 0.084 1




CLAY

SILT

SAND

GRAZIN
G

0.788

0.943
9

0.193 0.076 0.138

0.387 0.180 0.202

7 1 8
- 0.071 0.345
0.402 7 9

0.264 0.143 0.318

0.123 0.153 0.082
3 5 1

35

- 0.081 - 0.123
0.214 8 0.147 3

0.192 0.214 0.202
0.429 4 6 6

- 0.076 0.365 0.314
0.445 6 8 8

0.292 0.153 0.330
> 5 0337 g

0.136 - - 0.082
4 0.164 0.087 2

0.094

0.003

0.089

0.050

0.086
2

0.002

0.129 0.543

5

5

0.132 0.704 -

1

7

0975 1

0.039 0.758 0.649

4

7

9 -0.71
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4.2.2 CCA Result

The ordination axes produced come out in descgnalider of importance shown by
their Eigen values, with the first axis summarizingre variation (63.5%), followed by
the second axis (38.2%), then the third axis (2&%g finally the fourth axis (23.1%)

respectively (Table 4.4).

Table 4.4 : Correlation coefficients betweenxas and variable obtained with
CCA on all plots and all environmental explanatoryvariables.

Axes Total
1 2 3 4 Inertia
Eigen values
0.635 0.382 0.27 0.231 | 5.767
Species -  Environment
Correlations 0.981 0.904 0.936 0.945
Cumulative Percentage
variance of species data 11 17.6 22.3 26.3
Cumulative Percentage
variance of speciest
Environment relation: 31.9 51.1 64.7 76.3

The First four CCA axes indicated high species #enwmental correlation index value
(Table 4.4), this shows the significance of the snead environmental variables (Soill
properties and Grazing intensity) on the distribmitand diversity of plant species.

The CCA ordination analysis gave more weight tortfeasured environmental variables
indicated by much longer arrow for both CCA diagsafar sample site and species

(Figure 4.3 and 4.4).



37

Environmental variables observed to have much émide on variation the study area
were grazing intensity, silt, sand and clay. In figares 4.3 and 4.4, the distribution of
individual species and plots groupings are showearty in relation to arrows

representing environmental variables and gradients.

The first four CCA axes indicated high Species -viEemmental correlation index
values 0.9812, 0.9037, 0.9362 and 0.9454 respéctiable 4.4) which shows the
significance of the measured environmental vargblethe distribution and diversity of

plant species.

Species axis one represents the influence of ddy, sand and grazing on the
distribution of plant species at Kiranjeranje Kilw@enerally Sand soil shows positive
correlation (r=0.7886) while silt, grazing and clalgows negative correlation (r = -
0.7282, -0.9439 and -0.7607 respectively).In avas sand soil dominant species were
Suaeda monoica, Pennisetum mezianum, Entada abyssinea and Xeroderis stuhlmannii

(Figure 4.3).

Grazing also affect the distribution of specieswasl as nutrients and had negative
correlation in both Species axis one (r = -0.9488) Environmental axis one (r = -
0.962) (Table 4.3).Plant species dominant in ake#éls high grazing intensity were

Acacia nigrescens, Maxi mum panicum, Hypharrhemia rufa and Thameda triandra.

4.3 Species Diversity
Summary of] diversity indices (Figure 4.5, Appendix 2) wasgaed from the results

on species composition of different plots presemteAppendix 1 and this shows that,
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the mean diversity indices were 2.35142, 1.8480% 286577 for moderately grazed

area, heavily grazed area and Ungrazed area rasgpgcfa)Moderately Grazed area

3 .

2.5 -
=

= 7
=3
=

= ALS
=
-

= 1 -
=

0.5

o -

Heemnwvily MIw ez tely Lengraznred
crarzing categoris

Figure 4.5 : Species diversity in relation tolant communities in Kiranjeranje
study area

The Turkey- Kramer Multiple Comparison Test wasf@ened from these results to
examine if there were significant differences betwéhell diversity indices of various
parts of the study area. The results of the teablél4.5) showed that, there was a
significant difference of meanl diversity indices between heavily grazed area and
moderately grazed area (g = 5.062=0.01), Also the significance difference was
observed between heavily grazed area and ungraeed(q = 5.207; #0.01) but no
significance different between moderately grazeshand ungrazed area (q = 0.1449; p

=0.05).
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Table 4.5 : Results of Turkey-Kramer Multiple Canparison test for species
diversity differences among pairs of sites

Comparison Mean.difference | g-Value | P-Value Signifiance

Heavily vs | 0.5033 5.062 P=0.01 *

Moderately grazed

area

Heavily vs| 0.5177 5.207 P=0.01 **

Ungrazed area

Moderate vs| 0.01441 0.1449 | P=0.05 ns

Ungrazed area

If the value of q is greater than 3.649 then P @auess than 0.05

** Very significant

The relationship between species diversity anddégree of grazing intensity showed
that species diversity was almost the same betwsemungrazed area and moderately
area and low in the heavily grazed area. The reastind may be no new species

colonize the moderately grazed area though grazangopen space for colonization.

ns —Nagsificant

4.4 Species Evenness

Results on species evenness shows that valuevedrg02, 0.436468 and 0.558742 for

moderately grazed area, heavily grazed area anchzed) area respectively (Figure 4.6,

Appendix 3).
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0.7 ~

0.6 -

0.5

0.4 A

0.3 -

Evenness(E)

0.2

0.1 -
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Moderately

Grazing Categories

Ungrazed

Figure 4.6 : Species evenness in relation tcapk communities at Kiranjeranje

study area

Turkey Kramer Multiple comparison test (Table 4sBpws that there were significance

difference between Heavily and Moderately grazeda and also Heavily and

Ungrazed area but no significance difference batvddederate and Ungrazed area.

Table 4.6 : Results of Turkey-Kramer Multiple Comparison test for species

evenness differences among pairs of sites

Comparison Mean.difference | g-Value | P-Value| Signifiance
Heavily vs Moderately| 0.1189 5.062 P=0.01 |**

grazed area

Heavily vs Ungrazed area | 0.1223 5.207 P=0.01 |**

Moderate vs Ungrazed| 0.003405 0.1450 | P=0.05 |ns

area

If the value of q is greater than 3.649 then P @auess than 0.05

** Very significant
ns —Not significant
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4.5 Species Richness
Species richness results were as follows 11.0nfudlerately grazed area 6.7 for heavily

grazed area and 11.1 for ungrazed area (Figuré&gpéndix 4).

14 -

Richness

Heawily Moderately Ungrazed
Grazing categories
Figure 4.7 : Species richness in relation tdgnt communities at Kiranjeranje
study area

Turkey Kramer Multiple comparison test (Table 4sHpws that there were significance
difference between Heavily and Moderately grazesd @nd also Heavily and Ungrazed
area but no significance difference between Moéesatl Ungrazed area.

Table 4.7 : Results of Turkey-Kramer Multiple Comparison test for species
richness differences among pairs of sites

Comparison Mean.difference| g-Value | P-Value | Significance
Heavily vs Moderately grazed4.300 4.652 P<0.05 |*

area

Heavily vs Ungrazed area 4.400 4.760| P<0.01 | **

Moderate vs Ungrazed area 0.1000 0.1082P=0.05 | ns

If the value of q is greater than 3.649 then P @auess than 0.05
** -Very significant

*- Significant

ns —Not significant
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CHAPTER FOUR

5.0 DISCUSSION
5.1 Plant Species composition
During the present study at Kiranjeranje wardmdildistrict 69 plant species were
observed and recorded (Appendix 1) of which speltkesMilicia excelsa, Pteleopsis
myrtifolia and Zanthoxylum which were expected to be part of the Mixed drye$brof
the study area ( Eriksebal., 1994) were not observe.UTUMI (2002) also clasfthat
most of the scrub forest in the area is dominatgdGbewia sp, Hymenocardia
ulmoides, Cussonia zimmermannii, Bombax rhodognaphalon andVitex schliebenii but
only some of these plant species were spotted erarded in the study ( Appendix
1).Absence of these species may be due to sanipksgs as the location of plots were
randomly placed following the stratified random gding or the area may be secondary
regenerating coastal forest previously cleareddonland hence most of these species
were replaced by other invaded species (Utumi, R0l other reason may be a result
of grazing activities taking place in the studyaavehich results into loss of some plant

species (see plates 5.1, 5.2 and 5.3)
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Plate 4.1 : Heavily Grazed area at Magoyogoyalkage — Kiranjeranje

Plate 4.2 : Heavily grazed area at Magoyogoyolkdge
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Plate 4.3 : Heavily grazed land totally clearetdy grazing activities

5.2 Vegetation distribution in relation to Environmental variables

Plant community type in the study area categoriaedingrazed differs from that of
heavily grazed area although not much from modirajeazed area. Existence of
variations in different plant communities in theastal forest were also reported by

Mligo, (2014).

Vegetation types recorded in the Kiranjeranje waede positioned with environmental
variables studied in the Ordination biplots (Figurd.3 &4.4). Generally these
Ordination figures reflect the zonation in termsdudtribution of the vegetation which
also represents their correlation with the distitou of Environmental variables.
Grazing and Soil texture (Clay, Sand and Silt) wenabably the most significant factors

correlated with species distribution in the studgea these variables are displayed with
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long arrows in the Ordination diagrams and haveh hegrrelation coefficients with

Species axis 1, 2, 3 and 4(Table 4.3).

The areas which were categorized as ungrazed asa characterized by presence of
woodland and bush land (Plates 5.4 and 5.5) andldin@nant species af@ombeya
cincinata, Panicum maximum, Hypharhemia rufa, Grewia conocarpa, Catunaregum

spinosa andCombretum collinum.

The heavily grazed area of the study area was ctesized by lack of forest trees, bare
soil and patches of grassland (Plates 5.1, 5.5&a)d Grazing intensity can be regarded

as a very important factor controlling vegetatigstribution in Kiranjeranje ward.

Plate 5.4 : Ungrazed area in Kiranjeranje Stug area, Dominated by woodland
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Plate 5.5 : Ungrazed area at Kiranjeranje ward

Evidence of recovery of the original floristic chateristics of the forest is still not
promising because grazing activities was still igkplace during the present study
(Plate 5.2). Generally both Moderately and Heagilyzed areas lack Endemic species.
In the ordination diagram, Grazing is representgdakis two and the only variable
which seems to correlate positively with it isaycl Several reasons can be explained on
this relationship, Grazing always cause compaatibthe soils the higher the grazing
intensity the finer the soil particles. This isaipported by Greenwood and McKenzie
(2001) who said that susceptibility of soils to gmaution increases with increasing clay
content, Also Morris and Reich (2013) explained ttlays are characterized by fine soil

particles and this make them more compactable.
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Ordination diagrams also shows that Grazing hag Msv correlation (the correlation is
not significant) with pH,N and P, this suggestst theazing activities had so far no
significant impact on pH and soil nutrient in thedy area , the reason may be time
because these livestock in the study area cameé06/@7 after being evicted from
IHEFU and this data were collected in 2014 meamwiny seven year these Livestocks
exist in the study area hence it is possible thatimpact on soil chemical properties is
still not measurable. This variation is probablyedo the great number of variables
involved in the nutrient loss process and to thesaterable effect the relative timing of

management and weather factors can have on nutn@gment.

Plate 6.6 : Moderately grazed area at Kiranjeraje



Plate 5.7

Plate 5.8
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Water hole in the study area with @ vegetation covers around due to
grazing
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Plate 4.9 : Plate 4.9 Man made water hole in ¢hstudy area (indicator of grazing
activities in the study area

5.3 Species diversity

Species diversity showed negative correlation \theh level of grazing intensity in the
study area. This is contrary to hypothesis numbghé ungrazed area of the study area
had a species diversity index of 2.36577 followgdniioderately grazed area 2.35142

while the heavily grazed area had the least spearessity 1.84805 ( Figure 4.5)

Figure 4.5 clearly shows that there is higher sggediversity in the ungrazed area (2.36)
than in the heavily grazed area (1.84) and thdfer@ince is very significant &0.01)

Table 4.5. Furthermore results on species everareksichness show that the Ungrazed
area are higher than heavily grazed area (Tableadd64.7). These results show that
heavily grazing can probably result into environtaémegradation and loss of plant

species.
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A comparison of species diversity values shows tiratungrazed area in the study site
had higher species diversity compared to heavigzeg area. This is contrary to
Hypothesis 1 which emphasize that Extensive grazmgmificantly increases plant
species diversity in the study area because ilis\ed that disturbance such as grazing
open space for new colonization. Species diversiterms of richness is higher when

disturbance is maintained at an intermediate |&/ehana , 2004).
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CHAPTER SIX

6.0 CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion
The main findings of this study have been on séwelationships of ecological and
environmental factors to the vegetation distribogioin the Coastal forest of

Kiranjeranje, Kilwa district.

The major finding was the influence of Livestockgng on Plant species diversity and
distribution in the study area. It had been hypsitterl that extensive grazing
significantly increases species diversity. Res@torded in the present study shows that
the higher the grazing intensity the lower the sgxediversity. However there is a very
slight difference of species diversity between tingrazed area and moderately grazed
area. This indicates a significant negative infesiof grazing on species diversity on
the study area studies. The difference in speciesdity that was recorded on different
communities in the study area may have been dd#fésences in the level of grazing.
Taking into consideration of the results recordethe present study, it can therefore be
concluded that moderately grazing can in time leathcrease in species diversity and
this is due to opening up of space for new coldiona Heavily grazing causes severe
Environmental degradation and totally loss of plgpecies and this may lead to change

of plant community from forest to grassland.
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6.2 Recommendation

The present study examines the influence of livdstgrazing on plant species diversity
and distribution in Kiranjeranje, Kilwa district wdn is a coastal forest area. The
results obtained are valid for Coastal forest comitres only. Long term monitoring
study is very important in the study area becaduitle tvat, the more clear relationship

between grazing and plant species diversity cavbibened.

In respect to biodiversity conservation, the préséudy recommends the following:

» For the Policy makers there is a need for long teanservation plan on the
study area, this is because with time grazing preswill threaten the existing
vegetation and biodiversity at large. Also deveigpia “sustainable grazing
system” which combines traditional pastoral knowled scientific range
management principles and pastoral local institigtio

* For Local Government there is a need to ensuregridmang systems in the study
area to be innovated, that means livestock mobéity only allowed to some
extent. Also provide community education regardgngzing and its impact to
Environment should be given.

» For Further studies , research on Impact of Livestgrazing on Soil chemical
properties is very important because its impactaase significant after a period

of time.
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APPENDICES
Appendix 1 Composition of Plant species obsed and recorded in
Kiranjeranje Kilwa District and their cover value

PLOT |TYPE OF SPECIES COVER VALUE

1 1.  Acacia hockii 1
2. Acacia Senegal 2
3. Aloecatrosalea 1
4. Balanitessp 1
5. Catunaregum spinosa 1
6.  Combretum hereroense 1
7. Commiphora Africana 1
8.  Cynodon dactylon 1
9.  Dalbergia melanoxylon 3
10. Elaeodendrom buchannii 1
11. Flueggea virosa 1
12. Grewia papilosum 1
13. Heteropogon contortus 1
14. Markhamia obtusifolia 2
15. Panicum coloratum 1
16. Pseudolachnostylis 1

maprouneifolia
Total 20

2 1. Acacianigrescens 3
2. Acaciarobusta 1
3. Combretum hereroense 1
4.  Combretum zeyheri 1
5. Crossopteryx febrifuga 1
6. Cynodon dactylon 1
7. Dalbergia spinosa 2
8.  Elaeodendrom buchanii 1
9. Julbernardia globiflora 1
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10. Panicum coloratum

[ —

Total

=
w

Acacia nigrescens

Acacia nilotica

Blepharis affinus

Catunaregum spinosa

Combretum collinum

Crossopteryx febrifuga

Dalbergia melanoxylon

Elaeodendrom buchannii

©| © N o g M W NP

Heteropogon contortus

10. Terminalia sericea

Y S S S N N I S

Total

=
w

Acacia nilotica

Acacia Senegal

Acacia seyal

Balanites sp

Combretum hereroense

Dalbergia melanoxylon

Elaeodendrom buchannii

Entada abyssiniea

© © N o g M W N E

Flueggea virosa

10. Heteropogon contortus

11. Terminalia sericea

[ I Y S N N N B Y S B ROV ) B

Total

[Eny
»

Acacia polycantha

Catunaregum spinosa

Combretum adegonium

Combretum hereroense

Combretum zeyheri

o g M W NP

Commiphora Africana

[ Y B = RSN SN S
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7.  Crossopteryx febrifuga

8.  Cynodon dactylon

9. Dalbergia melanoxylon

10. Duosperuna nucrenata

11. Heteropogon contortus

12. Piliostiguna thonaingii

13. Setaria sphacelata

14. Thameda triandra

A S S e e

Total

=
D

Acacia Senegal

Albizia sp

Chloris gayana

Combretum adegonium

Combretum collinum

Combretum hereroense

Combretum zeyheri

Commiphora Africana

© © N o g & W NP

Crossopteryx febrifuga

=
©

Dalbergia melanoxylon

|
[

. Duosperuna nucrenata

|
N

Eragrostis aspera

|
w

Flueggea virosa

=
Ea

Panicum coloratum

=
(&)

. Setaria sphacelata

=
(o))

. Setaria sphacelata

=
\‘

. Sterculia quinqueloba

18. Ximenia caffra

e Y S B N N T e T e Rt e B B Y I SRS RS SN Y V)

Total

N
N

1. Acaciarobusta

[ —

2.  Combretum hereroense

[

3. Dalbergia melanoxylon

N
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4.  Duosperuna nucrenata

5. Setaria sphacelata

6. Thamedatriandra

Total

Acacia nigrescens

Acacia robusta

Combretum hereroense

Commiphora Africana

Crossopteryx febrifuga

Dalbergia melanoxylon

Slerocarya birrea

Setaria sphacelata

© © N o g M W NP

Sooraobolus fimbriatus

R R R W Rk R R R R g P R e

Total

[
[

Acacia polycantha

Albizia sp

Combretum hereroense

Commiphora Africana

Dalbergia melanoxylon

Heteropogon contortus

Sclerocarya birrea

® N o U] M W N PE

Soorobolus fimbriatus

R R R W R R RN

Total

[
[

10

Acacia polycantha

Combretum zeyheri

Commiphora Africana

Dalbergia melanoxylon

Duosperuna nucrenata

Heteropogon contortus

Sclerocarya birrea

® N o U] M W N PE

Soorobolus fimbriatus

RN R R W R RN




60

9. Terminalia sericea 1
Total 13
11 1. Acacianilotica 1
2. Acacia polycantha 1
3. Chlorisvirgata 1
4.  Hyphaene compressa 1
5. Salvadorapersica 1
6.  Sporobolus fimbriatus 2
7.  Sporobolus pyramidalis 1
8.  Suaeda monoica 1
Total 9
12 1. Entadaabyssiniea 1
2. Hygrophylla auriculata 1
3. Panicum coloratum 1
4.  Sporobolus fimbriatus 3
5. Sporobolus pyramidalis 3
6. Suaeda monoica 1
Total 10
13 1.  Cynadon dactylon 1
2. Pennisetum mezianum 1
3. Sporabolus fimbriatus 2
4.  Sporobolus pyramidalis 1
Total 5
14 1.  Elaeodendrom buchanii 1
2. Heteropogon contortus 1
3. Hygrophylla auriculata 1
4.  Sporobolus fimbriatus 2
5. Suaeda monoica 1
Total 6
15 1. Combretum hereroense 1
2. Crossopteryx febrifuga 1
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Dalbergia melanoxylon

Pennisetum mezianum

Sooraobolus fimbriatus

Soorobolus pyramidalis

Suaeda monoica

® N o O M W

Xeroderis stunlmannii

N R R N R e

Total

=
o

16

1. Cynodon datylon

2. Pennisetum mezianum

3. Salvadorapersica

4.  Sporobolus fimbriatus

Total

17

Combretum zeyheri

Dalbergia melanoxylon

Flueggea virosa

Hygrophylla auriculata

Lannea stuhlmannii

Lonchocar pus capusa

Salvadora persica

Slerocarya birrea

© © N o g M W N E

Soorobolus fimbriatus

10. Sporaobolus pyramidalis

11. Suaeda monoica

R R W R R R R R R R R gl SRR R

Total

=
w

18

Acacia nigrescens

Dalbergia melanoxylon

Hyphaene compressa

Lonchocar pus capusa

Slerocarya birrea

Soorobolus fimbriatus

N o g &M W NP

Spoorobolus pyramidalis

I S I N N N
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8. Thamedatriandra

Total

19

Acacia polyacantha

Combretum hereroense

Cynodon dactylon

Dalbergia melanoxylon

Hibiscus canabinus

Salvadora persica

Slerocarya birrea

O N o U M W N PE

Sooraobolus fimbriatus

N N R R R R R R gl P

Total

=
o

20

1. Balanitessp

Slerocarya birrea

Sooraobolus fimbriatus

HWDN

Spoorobolus pyramidalis

Total

21

Acacia nigrescens

Acacia polycantha

Andropogon gayana

Catunaregum spinosa

Combretum zeyheri

Commiphora Africana

Entada abyssiniea

Heteropogon contortus

© © N o g M W NP

Hyphaene compressa

=
©

Hypharhemia rufa

=
=

. Markhamia obtusifolia

|
N

Panicum maximum

[
w

Piliostiguna thonningii

=
Ea

Pteriopsis mystifolia

=
(&)

. Salacia madagascariensis
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16.

lerocarya birrea

17.

Serculia appendiculata

18.

Themeda triandra

[ —

Total

N
I

22

Acacia polycantha

Albizia sp

Combretum collinum

Dalbergia melanoxylon

Dalbergia obovata

Deinbollia borbonica

Dombeya sp

Ehretia amoena

© © N o g M W NP

Flueggea virosa

=
o

. Grewia conocarpa

=
=

. Hypharrhemia rufa

| =
N

Markhamia obtusifolia

[
w

Panicum maxi mum

|—\
~

. Salacia madagascariensis

=
(&)

. Slerocarya birrea

16.

Themeda triandra
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Total

N
N

23

Acacia polycantha

Andropogon gayana

Dombeya sp

Heteropogon contortus

Markhamia obtusifolia

Pani cum maximum

Panicum trichocladum

Piliostiguna thonningii

© © N o g M W N PE

Sclerocarya birrea

R Wl N R NN R R e

Total

|_\
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24 1.  Acacianigrescens 1
2. Andropogon gayana 1
3. Catunaregum spinosa 2
4.  Commiphora africana 2
5. Dombeya sp 4
6. Hypharrhemia rufa 2
7. Markhamia obtusifolia 2
8. Panicum maximum 4
9. Salacia madagascaensis 1
10. Sclerocarya birrea 1
11. Serculia quinqueloba 1
12. Tridax procumber 1
Total 22

25 1.  Acacia polycantha 1
2. Acaciarobusta 1
3. Deinbollia borbonica 1
4. Dombeya sp 5
5. Kigelia Africana 2
6. Lannea carcuta 2
7.  Markhamia obtusifolia 1
8. Panicum maximum 1
9. Pseudolachnostylis 1

maprouneifolia

10. Salacia madagascaensis 1
11. Sclerocarya birrea 2
12. Serculia appendiculata 2
Total 20

26 1.  Acacia polycantha 1
2. Andropogon gayana 3
3. Combretum collinum 3
4. Diospyrossguarrosa 3
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5. Hypharrhemia rufa 3
6. Kigeliaafricana 2
7. Panicum maximum 1
8.  Piliostiguna thonningii 1
9. Slerocaryabirrea 1
10. Sterculia Africana 1
Total 20

27

Acacia polycantha

Adamsonia digitata

Commiphora africana

Hypharrhemia rufa

Panicum maxi mum

1
2
3
4.  Flueggea virosa
5
6
7

Stlerocarya birrea

28

Acacia polycantha

Combretum adegonium

Crossopteryx febrifuga

Kigelia Africana

Sclerocarya birrea

1
2
3
4.  Flueggea virosa
5
6
7

Serculia appendiculata

29

Acacia polycantha

Adamsonia digitata

Catunaregum spinosa

Diospyros squarrosa

Grewia conocarpa

Heteropogon contortus

Panicum trichocladum

® N o U] M W N PE

Salacia madagascaensis
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9. Slerocaryabirrea 1
10. Serculia appendiculata 1
Total 18
30 1. Adamsoniadigitata 2
2. Catunaregum spinosa 3
3. Deinbollia borbonica 1
4,  Heteropogon contortus 1
5. Hypharrhemiarufa 4
6. Kigeliaafricana 1
7. Panicum maximum 1
8.  Piliostiguna thonningii 1
9.  Sporabolus pyramidalis 2
Total 16
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Appendix 2 : Summary of diversity indices amonghree sites of Kiranjeranje

ward —Kilwa

Summary of diversity indices among three sites d€iranjeranje ward —Kilwa

(a)Moderately Grazed area

Plot

Disturbance level

Mean Shanon —Wiever
Diversity

2.7726

2.3026

2.3026

2.3979

2.6391

2.8332

1.7918

2.1972

OO N U | W N -

2.0794

=
o

N|W W W NN WNW W

2.1972

Total mean diversity 2.35142

(b)Heavily Grazed area

Plot Disturbance level Mean Shanon —Wiever
Diversity
11 0 2.0794
12 0 1.7918
13 1 1.3863
14 1 1.7918
15 1 2.0794
16 0 1.3863
17 1 2.3026
18 1 2.0794
19 1 2.1972
20 0 1.3863
Total mean diversity 1.84805
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©uUngrazed area

Plot Disturbance level| Mean Shanon —Wiever
Diversity
21 5 2.8904
22 5 2.7726
23 4 2.1972
24 4 2.4849
25 5 2.4849
26 4 2.3026
27 4 2.0794
28 5 1.9459
29 5 2.3026
30 4 2.1972
Total mean diversity 2.36577
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Results showing Plant species evesss in Kiranjeranje Kilwa

Results showing Plant species evenness in Kiranjete Kilwa

(a)Moderately Grazed area

Plot

Disturbance level

Evenness

3

0.65482

0.54382

0.54382

0.56633

0.62329

0.66914

0.42317

0.51893

O©| O Nl O O & W N| B~

0.49112

=
o

Nl W W W N N Wl N W

0.51893

Total mean evenness 0.51302

(b)Heavily Grazed area

Plot Disturbance level| Evenness
11 0 0.49112
12 0 0.42317
13 1 0.32741
14 1 0.42317
15 1 0.49112
16 0 0.32741
17 1 0.54382
18 1 0.49112
19 1 0.51893
20 0 0.32741
Total mean evenness 0.43646
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(c)Ungrazed area

Plot Disturbance level| Evenness
21 5 0.68264
22 5 0.65482
23 4 0.51893
24 4 0.58688
25 5 0.58688
26 4 0.54382
27 4 0.49112
28 5 0.45958
29 5 0.54382
30 4 0.51893
Total mean Evenness 0.55874
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Appendix 4 : Plant species richness in Kiragranje Kilwa
Plant species richness in Kiranjeranje kilwa

(a)Moderately Grazed area

Plot Disturbance level| Richness

3 16

10

10

11

14

17

06

09

O 0| N O g M| W N|

08

N| W W W N N W N W

=
o

09

Total mean richness 11.0

(b)Heavily Grazed area

Plot Disturbance level| richness
11 0 08
12 0 06
13 1 04
14 1 06
15 1 08
16 0 04
17 1 10
18 1 08
19 1 09
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20

04

Total mean richness 6.7

(c)Ungrazed area

Plot Disturbance level | Richness
21 5 18
22 5 16
23 4 09
24 4 12
25 5 12
26 4 10
27 4 08
28 5 07
29 5 10
30 4 09

Total mean Richness 11.1




