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ABSTRACT

The capacity of trees to contribute to climate afmmitigation and adaptation in urban areas willpgead, to a
large extent, on their abundance, diversity and gbesession of appropriate structural charactecistiThis study
evaluated the climate change adaptation and mikgatapabilities of avenue tree species in thrempases —
Choba, Delta, and Abuja, of the University of Pétarcourt by examining their abundance, alpha andabe
diversity, diameter at breast height, total heigtrown diameter, and basal area. Species relativenglance was
highest for Elaeis guineensis (41.10%), Polyaltluiagifolia (15.29), and Terminalia mantaly (25.00%)Abuja,
Choba, and Delta Campuses respectively. Avenuesgreeies richness for Abuja, Choba, and Delta Caapuwas

8, 12, and 16, respectively. No significant differe (p > 0.05) was observed in mean values of dianad breat
height, total height and crown diameter, for Azadhta indica, Dacryodes edulis, Elaeis guineensisd
Terminalia catappa, in the campuses where theyroeduAvenue tree species diversity was slightihér in Delta
campus (H = 2.3950) than Choba Campus (H = 2.3308Bgn Shannon index was used, but slightly higher in
Choba Campus (Simpson 1 —D = 0.8891) than Delta ien{Simpson 1 —D = 0.8731) when Simpson index was
used. Abuja Campus (H = 1.5670; Simpson 1 —D =@6]2vas the least diverse of the three campuseshifjhest
similarity in avenue tree species (42.11%) was olegkbetween Choba Campus and Delta Campus, wigleeast
similarity (17.65%) was observed between Choba Gsmpand Abuja Campus. Delonix regia, Eucalyptus
camaldulensis, Gmelina arborea, Mangifera indiczadirachta indica, Albizia lebbeck, Irvingia gabosés,
Terminalia catappa, Pinus caribaea, and Tectonangiia with better growth attributes and high capgcior
climate change mitigation and adaptation, were esgmted by few individuals in all the campuses. t@&
species diversity especially in the permanent(giteuija Campus) and low relative abundance of spegith high
capacity to address climate change indicate thatuhiversity is not making the best use of treeirfronting the
menace of climate change. Tree planting in urbastititions should consider climate change mitigatand
adaptation capabilities of tree species.
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INTRODUCTION

The current trend in climate change has becomelzagthallenge and a source of great concern tinthenational
community. According to [11] current projectionglicate that concentrations of greenhouse gaseswilinue to
increase into the indefinite future, entailing agess of continued global warming. Hence, efforésteeing made at
the international level to address the presentatknchange problems through climate change mitigasind
adaptation. Climate change mitigation efforts azargd towards preventing or reducing emission @ftteenhouse
gases — Carbon dioxide, methane, chlorofluorocarbwoitrous oxide, etc., which are hugely respoesibt climate
change. Efforts at climate change mitigation & itfternational level include reduction of emissiewels, tree
planting, the use of biofuels, general changesifestyle, etc. Climate change adaptation on thesrotiand,
advocates for and encourages strategies to copethét effects of climate change that are being d&ltady.
Arguments in favour of climate change adaptatiositpthat the effects of climate change being expexed at the
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moment will linger even if the emission of the gmbouse gases ceases at the moment; hence thfonaddptive
strategies.

In addition to their roles in climate change mitiga, forests, trees, and their genetic diversity also useful in
climate change adaptation, which focuses on thactexh of the impacts of climate change on ecosystand
societies.They provide ecosystem services that facilitate ddaptation of local people to climate change and
adaptation of wider sectors of the economy andegsgchence, they are key components of ecosystesadba
adaptation [4].

Trees in urban areas provide shade against intsriae radiation, and protect buildings and humagerst the
damaging effects of strong winds and torrentiahsaassociated with climate change. According tq ffig
conservation, restoration and sustainable managenfeacosystems can help reduce vulnerability innaic
hazards such as hurricanes, rising sea levelsjslaad droughtsience, the global advocacy for greening the Earth
by planting trees in urban areas and centres likeahes, schools, hospitals, recreation centregkats to mention

a few. Since tree species vary in their attributis, effectiveness of trees in urban areas to wehigis goal will
depend to a large extent on the planting of treeisg that have the desired growth and structtirétbates capable

of enhancing climate change adaption and mitigation

This study evaluated the climate change mitigatiod adaptation capabilities of avenue tree spetidlse three
campuses of the University of Port Harcourt by eixémg their abundance, diversity, total height,rdéer at breast
height, basal area, and crown diameter.

MATERIALS AND METHODS

The study area

This study was conducted at the three campuséseofhiversity of Port Harcourt, Choba, Rivers Stiteyeria.

The University of Port Harcourt is located on ladié £ 53' 14" N through 454' 42" N and longitude’®4' 00" E
through 6 55' 50" E. It has three campuses - Abuja, Deith@hoba. These three campuses are separateddy roa
networks, although, Abuja and Delta Campuses agecito each other than to Choba Campus which fkeonther

side of the popular East-West Road. Figure 1 isiap of University of Port Harcourt showing theeaicampuses
and their landmarks.

Data collection

Tree enumeration

Avenue trees were enumerated along major roadsyalkdvays covering a distance of one kilometerdnteof the
three campuses. Each of the tree species encodintaeidentified to species level and the numbeandifiduals
counted and recorded. Only treeSm in height were enumerated. Thereafter, equalbren of individuals for each
species was selected in each campus for the measnreof total height, diameter at breast height arown
diameter.

Measurement of total height

Total height of the tree is the vertical distaneén®en ground level and the tip of the trEke total height for each
tree was measured using a pole graduated in mé&ach tree was measured from the ground level up goint
considered to be half of the tree height, and tleeswas multiplied by two to get the total height.

Diameter at breast height (Dbh)

The diameter at breast height for each sampledvieeeestimated by first measuring the girth oftilee at 1.3m
from the ground level using a measuring tape graduen meters. The girth was converted to diamitdowing
[17] using the formula below:

Dbh :E egn. 1
Where: c= circumference
7T=3.1416
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Figure 1: Map of University of Port Harcourt showing the three campuses
Source: Department of Geography and Environmenthd$iement, University of Port Harcourt
Basal area

The basal area (BA) for each tree species was ctimafter [17]. The average stem diameter of the sipecies
was first divided by 2 to get the radius. The raditas thereafter squared and multipliedmio get the basal area.

Crown Diameter

The crown diameter is the distance between thedipgbe crown. The crown diameter was gotten byntakhe
measurement of the distance between the tips afrthen of each tree from north to south and fromst éa west,
using a measuring tape, and the average of theumasnts taken.

Data analyses

Species relative abundance

Species relative abundance was computed for e@eltsprecies in each of the three campuses usirigrthala
below:

Relative abundance = Number of individudla tree species x 100
eqgn. 2
Total numltadiindividuals for all tree species
Percentage population of each tree species presémeach campus
The percentage population of avenue tree specesampus was computed using the formula below:
42
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Tree species population (%) in a campus =

Population a tree species in a campus
x 100 eqn. 3

Population of the tree species in all campuses

Analysis of variance

One-way analysis of variance was used to testifmifcant differences in total height, diameterbaeast height,
and crown diameter, among avenue trees of the sm@eies growing at the different campuses. FisHezast
Significant Difference (LSD) test was used for meaparation where significant difference was obesbrAnalysis
of variance and LSD test were performed using Stedil Package for Social Sciences (SPSS). Tharlimedel for
one-way analysis of variance is as stated below:
Yij=u+Tj+Ejj eqn. 4
Where Yij = individual observation

M = general mean

Tj = effect of the jth treatment
Eij = experimental error containing all uncontrdllgources of variation

Measurement of tree diversity
Alpha (within-community) avenue tree species ditgrsvas computed for each of the campuses using bot
Simpson diversity index [13] and Shannon-Wieneedsity index [8]

>ni(ni —1)

Simpson’s diversity index (D) = egn. 5
N(N -1)

Where: ni = the number of individuals of an avetree species in a campus
N = the total number of individuals for all averntuee species in a campus.

Simpson diversity index (D) as expressed in thenfda above has an indirect relationship with diirgré.e. the
lower the index, the higher the diversity). Therefoavenue tree species diversity for each of #rmapuses was
subtracted from 1 as shown in equation 6 belowldavefor a direct relationship.

. >ni(ni -1)
Simpson (1-D)=1 —F——=~ egn. 6
N(N -1)
Shannon-Wiener’s diversity index () — X;_, pi log pi eqn. 7

Where: pi = the proportion of individuals of a peutar avenue tree species in a campus.
s = the total number of avenue tree species eratgtkin a campus.

Sorensen’s similarity index [16] was used to asgerthe extent of similarity in avenue tree spediesween
campuses. Other workers like [2], [9], and [10] é@mployed Sorensen similarity index to measurelagiity in
tree species composition between communities. Sereimdex (Sl) is expressed as:

a
SI= — x 100 eqn. 8
atb+c

Where: a = number of avenue tree species preséotincampuses.
b = number of avenue tree species present in Cafnpusabsent in Campus 2.
¢ = number of avenue tree species present in Cathpusabsent in Campus 1.

RESULTS AND DISCUSSION

Population Structure of Avenue Tree Species at thEampuses

The population, relative abundance, total heiglameter at breast height, and crown diameter ofathenue tree
species are shown in Tables 1, 2, and 3 while #salbarea is presented in Figures 2, 3, and 4Alfoja, Choba,
and Delta Campuses, respectively. At the Abuja Genp total of 8 avenue tree species were recorded.
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guineensishad the highest relative abundance, followed\byndica,andC. nucifera/S. elegansespectively. The
relative abundance of avenue tree species witetbgtowth attributes lik&. arborea M. indica P. caribaea and

T. grandisknown for its durable wood and good mechanicapprties, put together, was less than 10%. Avenue
tree species richness for Choba campus wa® 1@ngifoliawas the most abundant avenue tree species in Choba
Campus, followed by. catappaandC. pulcherrima respectively. Tree species like regia E. camaldulensisG.
arborea andM. indica, with better growth attributes in terms of heigtiiemeter at breast height, crown diameter,
and basal area, were represented by few individna8hoba Campus. In Delta Campus, 16 avenue peeies
were encountered. Species relative abundance ghsdtiforT. mantaly followed byP. caribaea andC. nucifera
respectively. Large trees with good growth attrisudand mechanical properties likeindica A. lebbeckD. regia,

I. gabonensisM. indica, andT. catappawere also few in Delta Campus.

Table 1: Population structure of avenue tree specsen Abuja Campus

S/No Species Ponulation Relative Total height (m) Dbh (m) Crown diameter (m)
) p p abundance (%) Range Average Range Average Range Average
1. Azadirachta indica 37 25.34 10.50 - 13.50 11.83 0.70-1.11 0.90 91221 13.11
2. Cocus nucifera 16 10.96 5.00 - 9.00 6.40 0.27 - 0.40 0.35 42067 5.80
3. Elaeis guineensis 60 41.10 9.00 - 12.00 10.50 0.46 — 0.80 0.66 682+ 7.63
4. Gmelina arborea 4 2.74 16.00 —17.25 16.58 0.71-0.75 0.73 9.845 9.55
5. Mangifera indica 4 2.74 10.50 — 13.50 12.25 0.80-1.12 0.97 13.59.65 16.31
6. Pinus caribaea 3 2.05 10.50 - 12.75 11.75 0.68-0.93 0.80 9.58016  13.88
7. Seaforthia elegans 16 10.96 6.00 - 10.50 8.00 0.71-0.99 0.83 3758 5.81
8. Tectona grandis 3 2.05 7.60 —10.50 9.10 0.35-0.50 0.43 6.8@88. 7.32
0.8
0.7 -
0.6 -
0.5
0.4 -
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0.3
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Figure 2: Mean basal area (rf) of avenue tree species in Abuja Campus
Ai = Azadiractha indica; Cn = Cocus nucifera; EgElaeis guineensis; Ga = Gmelina arborea; Mi = Mafaga indica; Pc = Pinus caribaea;
Se = Seaforthia elegans; Tg = Tectona grandis.
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Table 2: Population structure of avenue tree specsen Choba Campus

. Relative . Crown
S/No. Species aESr?g:;Sce abundance| Total height (m) Dbh (m) diameter (m)
(%) Range Averageg Range Average Range Average

1. Caesalpinia pulcherrima 9 10.59 5.70 - 8.00 6.63 0.52 - 0.68 0.59 4.8%06 9. 7.27
2. Casuarina equisetifolia 8 9.41 15.00 — 18.5( 16.50 0.52 -0.64 0.58 7.00.40 9.47
3. Citrus sinensis 3 3.53 5.00 - 5.50 5.17 0.10-0.28 0.18 277645% 3.62
4. Cocos nucifera 3 3.53 8.10 — 10.00 9.07 0.30-0.48 0.39 5.8®6 8. 6.97
5. Dacryodes edulis 3 3.53 6.10 - 11.20 8.60 0.28 — 0.58 0.42 5.0@6 7. 6.67
6. Delonix regia 6 7.06 6.50 — 12.50 9.93 0.61-1.24 0.99 15.00.62 17.87
7. Eucalyptus camaldulensis 6 7.06 17.00 — 18.4( 17.80 0.68 —1.p0 0.83 12.69.10 14.17
8. Gmelina arborea 3 3.53 10.90 — 13.4( 11.93 0.61-0.y5 0.6f7 9.61.6 10.80
9. Mangifera indica 3 3.53 11.20 — 12.6( 12.03 0.55-0.75 0.6b 7906 8.60
10. | Polyalthia longifolia 13 15.29 11.00 - 13.4 12.53 0.27 -0.42 0.34 2360 3.03
11. | Psidium guajava 4 4.71 5.10 - 9.50 7.10 0.17 -0.29 0.23 3.6006 7.7 5.90
12. | Terminalia catappa 12 14.12 17.20 — 22.6 20.53 0.65-1p4 0.93 1630.70 18.70
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Figure 3: Mean basal area (rf) of avenue tree species in Choba Campus
CP = Caesalpinia pulcherrima; Ce = Casuarina equif®ia; Cs = Citrus sinensis; Cn = Cocus nucife@g = Dacryodes edulis; Dr = Delonix
regia; Ec = Eucalyptus camaldulensis; Ga = Gmelarhorea; Mi = Mangifera indica; Pl = Polyalthia logifolia; Pg = Psidium guajava; Tc =
Terminalia catappa.

The current global temperature trends and weathttenns are quite worrisome. The present rate aifajlclimate
change has been described as unprecedented [1a3ecation of atmospheric GMas increased over the past
four decades by 10% [13]; with a mean global tempee increase of about &G over the same period [6]. The
beehives of activities that take place in urbanasren addition to the wanton deforestation assediatith
urbanization exacerbate global climatic trends ugto the release of GOand other greenhouse gases.
Consequently, global efforts toward climate changggation and adaptation include advocacy and stgpr tree
planting in urban areas due to the ability of treesequester carbon, provide shade, act as wiaklpamd provide
shelter for building and people in vulnerable ayemgainst extreme weather events driven by clinchiEnge.
However, the very low relative abundance of treecgs with large crown cover, basal area, and goechanical
strength, as observed in this study, shows thauttieersity is not making the best use of treeaddressing the
problem of climate change. For instance, [17] ob=@rthat the basal area is used to determine tladivee
importance of a species. Basal area is also indicaf the wood volume of a tree; thus, the quardftcarbon it can
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hold. Hence, tree species that have large basal) Emge crown diameter, and good mechanical stinefog wind
resistance, should be considered for planting bamrinstitutions, for them to contribute meaninkyfub climate
change mitigation and adaptation.

Table 3: Population structure of avenue tree specien Delta Campus

S/No Species Pooulation Relative Total height Dbh (m) Crown diameter (m)
) p P abundance (%) Range Average Range Average Range Average
1 Azidarachta indica 3 2.42 11.00 - 13.00 12.00 0.98-1.13 1.05 15.19.31 17.60
2 Albizia lebbeck 3 2.42 12.00 - 15.00 13.67 0.69-1.13 0.97 16.00.50 17.83
3 Anacardium occidentale 3 2.42 6.00 — 7.00 6.33 0.44 -0.66 0.59 4.488514. 9.59
4. Citrus sinensis 10 8.06 6.00 - 6.50 6.17 0.44-0.53 0.48 6.0B3 6. 6.57
5. Cocos nucifera 13 10.48 13.00 - 13.50 13.17 0.62 - 0.66 0.65 820 8.01
6 Dacroydes edulis 3 2.42 5.00 - 5.50 5.17 0.13-0.22 0.18 249131 2.77
7 Delonix regia 3 2.42 10.00 - 12.00 10.67 1.22-1.36 1.29 16.22.00 19.47
8 Elaeis guineensis 4 3.23 10.00 — 13.00 11.33 0.43-0.55 0.49 8.10.80 9.68
9. Irvingia gabonensis 3 2.42 8.00 — 11.00 9.33 0.66 —1.12 0.92 6.08.9018 11.16
10.  Mangifera indica 7 5.65 9.00 - 12.00 10.67 0.90-1.43 111 12.58.40 15.58
11.  Persea americana 3 2.42 7.00 - 8.00 7.50 0.44-0.51 0.48 6.7968.1 7.40
12.  Pinus caribaea 20 16.13 18.00 — 22.00 20.00 0.70-1.10 0.86 81091 8.10
13.  Polyalthia longifolia 6 4.84 9.00 - 10.00 9.67 0.29-0.35 0.32 13861 155
14.  Psidium guajava 3 2.42 5.00 - 6.00 5.33 0.44-0.61 0.51 6.23067.3 6.78
15.  Terminalia catappa 5 4.03 10.00 — 18.00 14.33 0.77-1.21 1.00 122260 16.04
16.  Terminalia mantaly 31 25.00 13.00 — 15.00 14.00 0.73-1.03 0.87 17 20.00 18.00
1.4 -
1.2
1
0.8 -
—4—Basal area
0.6 -
0.4 -
0.2 -
2
o
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Figure 4: Mean basal area (f) of avenue tree species in Delta Campus
Ai = Azadiractha indica; Al = Albizia lebbeck; Ao Anarcadium occidentale; Cs = Citrus sinensis; C€ecos nucifera; De = Dacryodes
edulis; Dr = Delonix regia; Eg = Elaeis guineensig} = Irvingia gabaonensis; Mi = Mangifera indic&a = Persea americana; Pc = Pinus
caribaea; PI = Polyalthia longifolia; Pg = Psidiurguajava; Tc = Terminalia catappa; Tm = Terminaliantaly.

Distribution of Avenue Tree Species Populations anmy Campuses

The percentage distribution of avenue tree spgmigailations in the three campuses is shown in Tdbl@reat
disparity was observed, with some campuses aceaufdr 90 to 100 % of the populations of some sgoivhile
the percentage population of some species wasfaespme campuses. For instandeadirachta indicavhich is a
popular tree species for shelterbelt in Nigeria thués ability to resist wind was not observeddhoba Campus
with 92.50 % of the observed population found inufsbCampus. SimilarlyDelonix regiawith about the largest
basal area was not encountered in Abuja Campuswiditie permanent site of the university. Effextise of trees
in addressing present global climate change shenddre equitable, proper and balanced distribatidree species
with capabilities for climate change mitigation aadhptation, in urban areas and institutions.
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Table 4: Distribution and Percentage populations ofvenue tree species in the campuses

Total population % in Abuja Campus % in Choba Campus % in Delta Gamp

Tree species .
P enumerated in all Campuses

Azidarachta indica 40 92.50 0.00 7.50
Albizia lebbeck 03 0.00 0.00 100.00
Anacardium occidentale 03 0.00 0.00 100.00
Caesalpinia pulcherrima 09 0.00 100.00 0.00
Casuarina equisetifolia 08 0.00 100.00 0.00
Citrus sinensis 13 0.00 23.08 76.92
Cocos nucifera 32 50.00 9.38 40.62
Dacroydes edulis 06 0.00 50.00 50.00
Delonix regia 09 0.00 66.67 33.33
Elaeis guineensis 64 93.75 0.00 6.25
Eucalyptus cameldulensis 06 0.00 100.00 0.00
Gmelina arborea 07 57.14 42.86 0.00
Irvingia gabonensis 03 0.00 0.00 100.00
Mangifera indica 14 28.57 21.43 50.00
Persea americana 03 0.00 0.00 100.00
Pinus caribaea 23 13.04 0.00 86.96
Polyalthia longifolia 19 0.00 68.42 31.58
Psidium guajava 07 0.00 57.14 42.86
Seaforthia elegans 16 100.00 0.00 0.00
Tectona grandis 03 100.00 0.00 0.00
Terminalia catappa 17 0.00 70.59 29.41
Terminalia mantaly 31 0.00 0.00 100.00

Extent of variation in Growth Attributes of Avenue Tree Species in different Campuses

Mean separation for total height, diameter at lireagght, and crown diameter for the three campuseshown in
Table 5. No significant difference (p > 0.05) wdsserved in mean values of these growth attribuges findica
D. edulis E. guineensisandT. catappa in the campuses where they occurred. Howevenjfgignt differences
occurred between campuses in some of the meastiribadites in other species. Lack of significantfeliénces and
significant differences in mean values of growtlaretteristics of some species among the campuséd be
attributed to similarity and dissimilarity in grolwtonditions as well as planting periods (age)ll@f competition,
disturbance, and genetic variations.

Table 5: Mean separation for measured growth attrilutes of avenue tree species common to campuses

Species Total height Diameter at breast height Crown diamet

AC CcC DC AC CcC DC AC CC DC
Azidarachta indica 11.83a - 12.00a 0.90b - 1.05b 13.11c - 17.60c
Citrus sinensis - 5.17a 6.17b - 0.18b 0.48c - 3.62c 6.57d
Cocos nucifera 6.40a 9.07ab 13.17c 0.35a 0.39ab 0.66c  5.80c 6.98:01c
Dacroydes edulis - 8.60a 5.17a - 0.42b  0.18b - 6.67c 2.77d
Delonix regia - 9.93a 10.67a - 1.00b 1.30b - 17.87c 19.47c
Elaeis guineensis 100.50a - 11.33a 0.67b - 0.49b 7.63a - 9.68a
Gmelina arborea 16.58a 11.93b - 0.73b 0.67b - 9.55¢c 10.80c -
Mangifera indica 12.25a 12.03a 10.67a 1.00bcd 0.65bc 1.11d 16.3160d8. 15.58c
Pinus caribaea 11.75a - 20.00b 0.80b - 0.86b 13.88c - 11.31c
Polyalthia longifolia - 13.87a 9.67b - 0.34b  0.32b - 3.03c 1.55d
Psidium guajava - 7.10a 5.33a - 0.23b 0.51c - 5.90c 6.78¢c
Terminalia catappa - 20.53a 14.33a - 0.93b 1.00b - 18.70c  18.04c

Means with the same alphabet on the same row fdr geowth attribute are not significantly differgfpt> 0.05). Student’s t-test was used to test
for significant difference in means where a patacispecies occurred in two campuses alone whilaysis of Variance was used where a
species occurred in the three campuses. None ¢ tngalyses was performed when a species occunigdnoone campus.
AC = Abuja Campus; CC = Choba Campus; DC = Deltan@as

Avenue Tree species Diversity at the Campuses

The diversity indices of avenue tree species aoavshin Table 6 for the three campuses. Avenue spEEies
richness was highest in Delta Campus, followed hglia Campus, and Abuja Campus, respectively. Avinege
species diversity was slightly higher in Delta Cammpghan Choba Campus when Shannon index was used, b
slightly higher in Choba Campus than Delta CamphemSimpson index was used. The Shannon-Wienex isde
based on the relative frequencies of species iptipailation [1], and takes into account both spedehness and
evenness while Simpson’s index is weighted towéndsabundance of the most common species in a samaupler
than providing a measure of species richness. dthieen observed by [5] that Shannon-Wiener indemast
strongly related to species richness while Simpedax is less sensitive to species richness. Titibgbly explains
why Delta Campus (with higher species richness) datightly higher diversity index than Choba Caspthen
Shannon-Wiener index was used.
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Abuja Campus was the least diverse of the threepuaes. The low avenue tree species diversity espean

Abuja Campus (the university’s permanent site) thbe addressed by planting more tree speciesthétipotential
and capacity for climate change mitigation and tatagn. Tree diversity has been found to have p@siorrelation
with above-ground biomass. Following their discgvérat diversity enhances carbon storage in trogmests,
[12] recommended that biodiversity conservationusthdoe a key component of the UN Reducing Emissfoos

Deforestation and Degradation (REDD+) strategy.

Table 6: Avenue tree species diversity indices fahe three campuses

Index Abuja Campus Choba Campus Delta Campus
No. of species 8 12 16
Number of individuals 143 73 120
Shannon-Wiener H 1.5670 2.3300 2.3950
Simpson 1 - D 0.7295 0.8891 0.8731

Similarity in Avenue Tree Species Composition betwen Campuses

The level of similarity in avenue tree species cosifion between campuses is shown in Table 7. Tigkekt
similarity was observed between Choba Campus aiftd Bampus, while the least similarity was observetiveen
Choba Campus and Abuja Campus. This simply implias more avenue tree species were common to Giudba
Delta Campuses, than with Abuja CampAssimilar trend in tree species similarity among tiaenpuses has been
reported by [3]. There is need to introduce soméhefavenue tree species that are not present ijpAbampus,
especially those that have the potential and capfari climate change mitigation and adaptation.

Table 7: Sorensen’s similarity indices for the thre campuses based on their avenue tree species cosiijpmn

Choba Campus  Delta Campus  Abuja Campus
Choba Campus * 42.11 17.65
Delta Campus * 26.32
Abuja Campus *

CONCLUSION

Avenue tree species diversity in the university viasnd to be low especially in the permanent sAbduja
Campus). The relative abundance of avenue treeiespedgth better growth attributes and high capaeithd
potential for climate change mitigation and adaptatvas very low in all the campuses. These resodticate that
the university is not making the best use of tieesonfronting the global threat posed by climdtarmye. The need
for tree planting in urban institutions to consid#gimate change mitigation and adaptation capadsliof tree
species is emphasized.
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