Floristic composition and vegetation structure dfe KNUST ... Anning et al.

FLORISTIC COMPOSITION AND VEGETATION STRUCTURE OF T HE
KNUST BOTANIC GARDEN, KUMASI, GHANA

A. K. Anning, S. Akyeampong, P. Addo-Fordjour, K. K Anti, A. Kwarteng and Y. F. Tettey
Department of Theoretical and Applied Biology,
Kwame Nkrumah University of Science and Technologumasi, Ghana

ABSTRACT

The diversity, relative importance, canopy heighhda cover of plant species in the Kwame
Nkrumah University of Science and Technology (KNUBBotanic Garden were evaluated in five
1-ha plots using a stratified random sampling tedfne in order to build an understanding of its
floristic composition and structure in two distingtarts of the garden (cultivated and uncultivated).
We recorded 184 species which belonged to 146 gengt families and six growth forms. The
most dominant tree species in the garden were Eagiineensis Jacq., Hevea brasiliensis (Willd.)
Muell.-Arg. and Parkia biglobosa (Jacq.) G. Don. thia combined importance index of 60.09 (20
% relative importance). The differences in importe@ value indices of species between the culti-
vated and uncultivated areas of the garden werdistaally insignificant (p > 0.05), suggesting the
presence of conducive growth environments for plauh both areas. The most dominant families
were Fabaceae, Moraceae, Arecaceae and Euphorbiacghilst trees were the most predominant
growth forms (62.5 %). Average crown height and pentage canopy were 28.8 + 8.81 m and 66.4
+ 8.26 % respectively. These results show the $liicirichness of the KNUST botanic garden and
underscore the garden’s potential as a centre far®tu conservation beside its traditional roles in
education, research and recreation.
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INTRODUCTION tions worldwide, most of which are deliberately
Botanic gardens hold documented collections ofollected to demonstrate their biological, eco-
living plants for the purposes of scientific re-logical, taxonomic, evolutionary, conservation,
search, conservation, aesthetic appreciation amithamental, historical and cultural values. In
education (Willis, 2004). According to the Bo- Africa, there are only 118 (approximately 5 % of
tanic Garden Conservation International (BGClthe world’s total) of these institutions (Wyse-
2005), botanic gardens and arboreta togethdackson and Sutherland, 2000; Willis, 2004).
maintain over four million living plant collec- Ghana has five: the Kwame Nkrumah University
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of Science and Technology (KNUST) Botanicfurther research into strategies for the sustain-

Garden, University of Ghana Botanic Gardenable management of the garden.

University of Cape Coast Botanic Garden, Aburi

Botanic Garden and the Bunso Arboretum. MATERIALS AND METHODS

The KNUST Botanic Garden is the third larges ampling Sites and Desngn .

(12.9 ha) in Ghana and is also listed among thghe study was conducted in the KNUST Botanic

2000 botanic gardens and arboreta of the worl arden Ioc_atgd at the heart of _the KNUS.T cam-
pus. Two distinct areas are easily recognizable in

Willis et al., 2002; BGCI, 2005). The garden :
gas played significant roles in) educatgijon, rethe garden: a cultivated area, where most of the

search and recreation since its establishment FHa”tS have been introduced deliberately to en-

1960. This garden, although perceived to be flor_|ch the flora; and an uncultivated area which is

ristically rich (containing tropical palms, timbers Iargek:y (\;V'thog; :’:\jny mtroductljons ]?f plzt;més an(;ll
and medicinal plants as well as specialised co -an be described as a secondary forest. based on

lections of exotic plants), lacks carefully com- his, a stratified ranglom sampling dESigf? was
piled and up-to-date data on the flora. Thisemployed to locate five 1-ha plots (three in the

: ultivated and two in the uncultivated) for the
knowledge gap does not only undermine thétudy. The plots were demarcated with the help

effective functioning of the garden, but also fails f a field compass and the edges marked with

to depict modern practices and trends in botanﬁegs and flags. Each plot was further divided

garden management. In most modern botanf .
Y : to 16 (25 m x 25 m) subplots. Sampling was
gardens, the specialized collections of plants alj&?one from December, 2005 to April, 2006.

scientifically arranged, labelled and documente

(Willis, 2004). - . L

Floristic Composition Determination
The rapid disappearance of genetic resourceshe sixteen subplots within each hectare plot
particularly from the wild, has clearly made bo-were systematically surveyed to identify all trees
tanic gardens important centres ft-situcon-  (diameter at breast height, dbh10 cm) and
servation of the world’s biological diversity their densities determined. The basal areas of the
(Smithet al, 2004). Understanding of the floris- plants were determined from their respective
tic composition and structure of botanic gardengiameters [basal arear=(dbh/2f]. Densities of
is thus of primary importance in identifying es-shrubs (dbh < 10 cm; height > 1.5 m) were de-
sential elements of plant diversity, protectingermined in 10 m x 10 m nested plots and 1 m x
threatened and economic species, monitoring them nested plots were used to sample herbs and
state of the garden and ultimately in the planningeedliings (< 1.5 m). Epiphytes and climbers
and implementation of biological diversity con-were also identified and counted. Identification
servation (Tilman, 1988; Ssegawa and Nkuutuyas done with the help of plant taxonomists.
2006). A systematic floristic inventory is alsoVoucher specimens were collected for plants
essential for monitoring the spatial and temporahat could not be identified in the field. These
dynamics that may occur in the garden as a comvere brought to the Department of Theoretical
sequence of natural and anthropogenic distuand Applied Biology, KNUST herbarium for
bances (Bhattt al, 1994). identification. In some cases, standard keys were

This study was generally aimed at generating ased to aid in identification (Hutchinson & Dal-
comprehensive list of plant species in thefiel 1963).

KNUST Botanic Garden as well as determiningrhe Cottam and Curtis' Important Value Index
the structure of the vegetation. The data gatherggy.) which measures the relative importance of
is expected to highlight the floristic richness ofspecies (van Andel, 2003) was computed for all
the garden and serve as baseline information férees as follows:
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I. V = Relative density + relative frequency + tela dominance
where,

Numberof individualsof aspeciesx
Total numberof individuals

Relativedensity= 100
Frequencyf aspecies

Relativefrequency= . -
Sumof frequencisof all species

Basalareaof aspecies
Total basalareaof all species

Relative dominance=

The Shannon diversity indext) and evenness RESULTS AND DISCUSSION

(E) (Begonet al, 1996; Cox, 2002) were aISO@oristic Composition of the KNUST Botanic

arden
A total of 184 plant species distributed into 146
genera, 51 families and six growth forms/habits

calculated for the trees, shrub and herb layers
the five plots as follows:

L s were identified within the five 1-hectare plots

H'=-" pilnp, sampled in the garden (Table 2), a summary of

= which is given in Table 1. The list of species

- M obtained is clearly not exhaustive, considering

InS the fact that the data collected could not have

been independent of the sample size (Richards,

where, 1996) vis-a-vis the total area of the garden. It

pi =  proportion of the ith species however, reflects the diverse composition of the

Lnpi = natural log of pi flora in the garden. Apparently, most of the spe-
E = evenness or equitability cies had become established in the garden as a
S = speciesrichness result of deliberate introductions and successful

o . natural recruitments. The large number of spe-
Determination of Canopy Cover and Height %es identified in this study, including 66.3 %

The percentage canopy cover of each hectare”. 0 . .
plot was determined using a spherical densiomgzaﬁ'vi;ggsts\;zh/o exoggsg(()Huéchmsortl atnd ?r?l-t
ter. Four readings from the four cardinal direc2'€" » Hawthorne, ), demonstrates tha

tions were taken at four different points to obtai gonditions prevalent in the garden are conducive

an average for each plot. Average canopy heig ? plant growth.
was obtained by measuring the height of tefn general, tree species diversity was highest at

trees using a clinometer. the cultivated portionsH* = 3.34 + 0.45) than
the uncultivated portionsH¢ = 2.66 + 0.85) of
Statistical Analysis the garden (Table 1). This is attributable to the

Analysis of variance (ANOVA) was performed high species richness of the former and the less
on the important value indices of species to inequitable distribution of individual trees in the
vestigate if any significant difference existedlatter. For instance, the pararubber plaitevea
among them. The GenStat Discovery Edition drasiliensis(Willd. ex Juss.) Muell.-Arg. — alone
(VSN International Ltd, Hemel Hempstead, UK)accounted for approximately 50 % of all trees in
software was used, assuming a significance levéie uncultivated area of the garden. Unlike the
of 5%. cultivated areas, the vegetation in the unculti-
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vated areas of the garden appeared to be somweith respect to the important value indices of
what loosely protected from anthropogenic disspecies. This indicates the lack of any strong
turbances, hence the negative impact on specipgeference for either part of the garden by the
diversity (Pennisi, 2005). Despite the differencespecies. It also implies that both sites of the gar
in species diversity, the two areas of the gardeden offer suitable environments for the growth
surveyed did not differ significantly (p > 0.05) of all forms of plants.

Table 1: Summary of the floristic composition andvegetation structure of the five one-hectare
plots studied in the KNUST botanic garden

Attribute Cultivated Uncultivated
Plot 1 Plot 2 Plot 3 Plot4 Plot5
Tree Layer > 10cm dbh
Number of individuals 161 175 163 203 153
Number of species 54 35 63 57 31
Number of families 22 212 32 23 18
Mean diameter of trees (cm) 85.1 90 68 89.5 110
Shannon diversity indexif) 3.55 2.83 3.65 3.25 2.07
Shannon evenness)( 0.88 0.80 0.89 0.79 0.60
Mean canopy height (m) 44 + 36 23+15 29+22 24+15 24+15
Mean canopy cover (%) 709 52+ 15 68 + 13 +® 733
Shrub Layer <10cm dbh and height> 1.5m
Number of individuals 27 0 87 28 84
Number of species i1 (0a 22 2G¢ 24
Number of families 10 (0a 13 17 15
Shannon diversity indexf) 2.03 0 2.64 2.87 2.20
Shannon evenness)( 0.85 0 0.85 0.96 0.69
Herb Layer < 1.5m
Number of individuals 183 158 74 74 47
Number of species 21 22 15 17 52
Number of families 13 15 13 13 52
Shannon diversity indexf) 2.39 2.66 1.96 0.30 1.41
Shannon evenness)( 0.79 0.86 0.72 0.11 0.88

#the numbers do not add up to the total number etigg and families identified in the study becanfsever-
laps across the two portions of the garden sampled.
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Table 2: List of plant species identified in the NUST botanic garden with their families,
growth habits and important value indices (IVs)

Species Family Habit \Y%
Acoelorrhape wrighti{Griseb & Wendl.) Britooh Arecaceae Tree 0.22
Acridocarpus natalitiug\. Juss. Malpighiaceae Climber -
Afzelia africanaSm. ex Pers. Fabaceae Tree 1.09
Ageratum conyzoidds?® Asteraceae Herb -
Albizia adianthifolia(Schum.) W. F. Wight Fabaceae Tree 3.24
Albizia ferrugenia(Guill. & Perr.) Benth. Fabaceae Tree 6.10
Albizia zygia(DC.) J. F. Macbr. Fabaceae Tree 4.38
Alchornia cordifolia(Schum. & Thonn.) Muel-Arg Euphorbiaceae Shrub -
Allanblackia floribundaA. Chev. Clusiaceae Tree 1.32
Aloe macrocarpdod? Aloaceae Herb -
Alstonia boonede Wild Apocynaceae Tree 4.02
Amphimas pterocarpoidésarms Fabaceae Tree 3.01
Anacardium occidentale.? Anacardiaceae Tree 0.32
Anthocleista nobiliss. Don Loganiaceae Tree 2.16
Anthocleista vogeliPlanch. Loganiaceae Tree 0.33
Anthonota macrophyll&®. Beauv. Fabaceae Tree 2.20
Antiaris toxicaria(Pers.) Lesch. Moraceae Tree 9.19
Artocarpus nobilisThwaites Moraceae Tree 1.71
Aspilia africana(Pers.) C. A. Adams Asteraceae Herb -
Aubrevillea kerstingi{Harms) Pellegrin Fabaceae Tree 0.97
AxonopusompressugSw.) Beauv. Poaceae Grass -
Bambusa vulgariSchrad. ex Wendl. Poaceae Tree-like -
grass
Baphia nitidaLodd Fabaceae Shrub -
Blighia sapidaKoenig Sapindaceae Tree 1.44
Blighia unijugataBaker Sapindaceae Tree 0.86
Bombax buonopozenBeauv. Bombacaceae Tree 7.43
Bridelia atroviridis Muell.-Arg. Euphorbiaceae Tree 0.91
Bridelia sp. Euphorbiaceae Tree 0.37
Calathea cyclophor@akef Maranthaceae Herb -
Canthium hispidunBenth. Rubiaceae Climber -
Carapa proceraDC Meliaceae Tree 3.46
Caryota mitisLour.? Arecaceae Tree 0.25
Cassia nodos&oxb Fabaceae Tree 0.74
Casuarina equisitifolidcorster & Forster 1. Casuarinaceae Tree 3.41
Cedrela odoratd..? Meliaceae Tree 0.37
Ceiba pentandrdlL.) Gaertn Bombacaceae Tree 6.71
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Centrosema pubesceBgnth? Fabaceae Herb -
Chromolaena odoratél.) King & Robin? Asteraceae Shrub -
Chrysopogon aciculariéRetz.) Trin? Poaceae Grass -
Cinnamomum zeylandicuBreyn? Lauraceae Tree 0.42
Citrus aurantifolia(Christm. ) Swingl@ Rutaceae Tree 0.48
Citrus nobilisLour.? Rutaceae Tree 0.65
Citrus sinensigL.) OsbecR Rutaceae Tree 0.82
Cnestis ferrugine®C. Connaraceae Shrub -
Cola giganteaA. Chev. Sterculiaceae Tree 4,97
Cola reticulataA. Chev Sterculiaceae Tree 1.83
Colasp. Sterculiaceae Tree 2.63
Colocasia esculentf..) Schott? Araceae Herb -
Combretum hispidur@. Lawsor Combretaceae Climber -
Combretunsp Combretaceae Tree 1.84
Commelina erecta.? Commelinaceae Herb -
Commelina latifoliaC. B. Clarké Commelinaceae Herb -
Culcacia angolensigVelw. ex. Schott. Araceae Herb -
Cyanthillium cinereunfL.) H. E. Robins. Asteraceae Herb -
Cyperus rotunduk.? Cyperaceae Sedge -
Dalbergia hostilisBenth. Fabaceae Climber -
Dalbergia sexatilisHooker f. Fabaceae Climber -
Daniellia ogea(Harms) Rolfe ex Holland Fabaceae Tree 0.37
Desmodium adscende(®w.) DC? Fabaceae Herb -
Dialum guinensa&villd. Fabaceae Tree 1.76
Diospyros mespiliformisiochst. ex A. DC. Ebenaceae Tree 1.11
Dioscorea alatd_.? Dioscoreaceae Climber -
Dioscorea bulbiferd.inne Dioscoreaceae Climber -
Dioscorea preusiPax Dioscoreaceae Climber -
Dioscorea smilacifolidVildem and Durand. Dioscoreaceae Climber -
Dissotis rotundifolia(Sm.) Trian& Melastomataceae Herb -
Distemonanthus benthamianBaillon Fabaceae Tree 1.73
Dracaena arboregWilld.) Link Dracaenaceae Tree 0.32
Dracaena manniBaker Dracaenaceae Tree 0.33
Drypetessp. Vahl? Euphorbiaceae Herb -
Duranta erectd.. Verbenaceae Shrub -
Echinocereusp? Cactaceae Tree 1.10
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Elaeis guineensidacq. Arecaceae Tree 34.68
Emilia sanchifolia(L.) DC. Asteraceae Herb -
Entandrophragma angolengé/elw.) D.C Meliaceae Tree 0.90
Entandrophragma candolléiarms. Meliaceae Tree 1.31
Euadenia trifoliolata(Schum. & Thonn.) Oliv Capparidaceae Tree 0.33
Eugenia longifloraK. Presl.) Fer.- Vill. Myrtaceae Tree 0.33
Fadherbia albida(Del.) A. CheV: Fabaceae Tree 0.87
Ficus barteriSprague Moraceae Tree 0.51
Ficus exasperat®ahl. Moraceae Tree 3.24
Ficus ottoniifolia(Mig.) Mig. Moraceae Epiphyte -
Ficus ovatavahl. Moraceae Epiphyte -
Ficus politaVahl. Moraceae Epiphyte -
Ficus saussureanBC Moraceae Tree 0.26
Ficus tessellataVarb. Moraceae Epiphyte -
Ficus thonningiiBlume Moraceae Epiphyte -
Ficus trichopodaBaker Moraceae Epiphyte -
Ficus umbellatavahl Moraceae Epiphyte -
Ficus vogelii(Miq.) Miq Moraceae Epiphyte -
Ficus vogelii var. pubicarpa Moraceae Epiphyte -
Funtumia elasticdPreuss) Stapf. Apocynaceae Tree 1.06
Garcinia gnetoide#iutch. & Dalz? Myrtaceae Tree 3.28
Griffonia simplicifolia(Vahl ex DC) Baillon Fabaceae Shrub -
Hevea brasiliensigwilld. ex Juss.) Muell.-Ary Euphorbiaceae Tree 14.52
Hippocratea africangWild.) Loesener ex Engler Celastraceae Climber -
Hippocratea macrophyll&ahl. Celastraceae Climber -
Holarrhena floribunda(G. Don) Durand & Schinz. Apocynaceae Tree 2.43
Howea forsterian@ecc? Arecaceae Tree 1.50
Ipomoea involucrat#®. Beau¥ Convolvulaceae Climber -
Justicia flavavahl? Acanthaceae Herb -
Lannea welwitschi{Hiern) Engl. Anacardiaceae Tree 1.62
Leucaena leucocephalaam.) de Wit2 Fabaceae Tree 3.22
Licuala peltata( Roxb. ex BuchHant Arecaceae Tree 1.18
Livistoniasp? Arecaceae Tree 0.72
Lophira alataBanks ex Gaertn.f. Ochnaceae Tree 1.00
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Macaranga hurifoliaBeille. Euphorbiaceae Tree 0.42
Mallotus oppositifoliugGeiseler) Muell-Ar§ Euphorbiaceae Shrub -
Mangifera indical.? Anacardiaceae Tree 5.54
Mansonia altissima\. Chev. Sterculiaceae Tree 0.42
Mareya micranthgBenth.) Muell-Arg. Euphorbiaceae Tree 1.55
Milicia excels(Welw.) C. C. Berg. Moraceae Tree 1.10
Millittia rhodantha Baillon Fabaceae Tree 0.31
Mitragyna stipulosgDC) O.Kuntz& Rubiaceae Tree 0.40
Momordica angustisepaldarms. Cucurbitaceae Climber -
Morinda lucidaBenth. Rubiaceae Tree 7.59
Morus mesozygi&tapf. Moraceae Tree 2.32
Motandra guinensi¢Thonn.) DC Apocynaceae Climber -
Myrianthus arboreu®. Beauv. Moraceae Tree 1.97
Myrianthus libericusRendle Moraceae Tree 0.28
Nephrolepis biserratgdSw.) Schoft Nephrolepidaceae Herb (fern) -
Nesogordonia papaverifer@. Chev.) R Capuron Sterculiaceae Tree 0.43
Oplismenus burman(iRetz.) Beauv. Poaceae Grass -
Oxalis corniculatal. Oxalidaceae Herb -
Parkia biglobosgJacq.) R. Br. ex G. Don. Fabaceae Tree 10.89
Parkia filicoideaWelw. ex Oliver Fabaceae Tree 1.49
Parquetina nigrescengAfzel.) Bullock. Periplocaceae Climber -
Paspalum notaturfluggé Poaceae Grass -
Peltophoreum pterocarpudC.) Backer ex Heyrie Fabaceae Tree 5.63
Pereskia bleqKunth) DC Cactaceae Tree 0.47
Phoenix dactyliferd..* Arecaceae Tree 1.55
Phoenix reclinatalact Arecaceae Tree 2.30
Phyllanthus amaruSchum. & Thonn. Euphorbiaceae Herb -
Phyllanthus discoideu®aill.) Muell.-Arg. Euphorbiaceae Herb -
Pinus caribaedVorelet? Pinaceae Tree 1.17
Piper guineens&chum. and Thonn. Piperaceae Climber -
Piptadeniastrum africanurtHook. f.) Brenan Fabaceae Tree 3.36
Pritchardia affinisBecc? Arecaceae Tree 1.00
Pseudospondias microcargA. Rich) Engl. Anacardiaceae Tree 8.75
Psidium guajavd..? Myrtaceae Tree 0.37
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Psidium littoraleRaddf Myrtaceae Tree 1.22
Psydrax subcordatéDC) Bridson Rubiaceae Tree 3.51
Ptychosperma macarthir{H. Wedl. ex Veitch) H. Arecaceae Tree 0.10
Wedl. ex Hook. f.

Pycnanthus angolens{gvelw.) Warb. Myristicaceae Tree 0.88
Raphia hookerL. Arecaceae Tree 6.06
Raphidosphora africanal. E. Br. Araceae Climber -
Rauvolfia vomitoriaAfzelius Apocynaceae Tree 2.09
Reissantis indicgwilld.) Halle Celastraceae Climber -
Ricinodendron heudelot{Baill.) Heckel Euphorbiaceae Tree 2.35
Rothmannia longifloraalisb. Rubiaceae Tree 2.07
Roystonea regiéunth.) CooR Arecaceae Tree 1.40
Sabal palmettgwalt.) Lodd? Arecaceae Tree 2.02
Salacia alataDe. Wild. Celastraceae Climber -
Salacia reticulatawight® Celastraceae Shrub -
Salix babylonicd.. Saliaceae Shrub -
Scleria naumanian&oeck. Cyperaceae Sedge -
Solanum erianthur®. Don Solanaceae Shrub -
Spathodea campanulaBeauv. Bignoniaceae Tree 1.46
Spondias mombih. Anacardiaceae Tree 0.72
Sporobollus pyramidaliBeauv? Poaceae Grass -
Sterculia rhinopetald. Schum Sterculiaceae Tree 0.57
Sterculia tragacanth&indley Sterculiaceae Tree 3.37
Strophanthus barteffranch. Apocynaceae Climber -
Strychnos nux-vomida® Loganiaceae Tree 1.32
Synedrella nodiflordL.) Gaertn. Asteraceae Herb -
Tabebuia chrysanth&. Nicholsort Bignoniaceae Tree 6.76
Taccasp? Taccaceae Herb -
Tamarindus indica..? Fabaceae Tree 0.82
Terminalia ivorensid\. Chev. Combretaceae Tree 4.10
Terminalia superb&ngl. & Diels Combretaceae Tree 1.14
Tetrapleura tetraptergSchum. & Thonn.) Taubert Fabaceae Tree 0.53
Tetrorchidium didymostemdBaill.) Pax & K. Euphorbiaceae Tree 0.69
Hoffm

Theobroma cacab?® Sterculiaceae Tree 1.14
Trema orientaligL.) Blume Ulmaceae Tree 0.71
Trichilia prieurianaA. Juss. Meliaceae Tree 2.47
Trichilia monadelphgThonn.) de Wild. Meliaceae Tree 0.49
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Species Family Habit v
Triplochiton scleroxylorSchum. Sterculiaceae Tree 0.98
Urochloa maximgJacq.) R. Webster Poaceae Grass -
Veitchia arecinaBecc? Arecaceae Tree 0.50
Vitex trifolia L. Verbenaceae Tree 0.39
Voacanga african&tapf. Apocynaceae Tree 0.97
Wallichia densifloravart.® Arecaceae Tree 1.06
Xylopia aethiopicgDunal.) A Rich. Annonaceae Tree 4.29
Zanthoxylum xantholoidé&/aterm Rutaceae Tree 3.00

®Exotic species

40 -

Important Value Index

Species

Fig. 1:  Relative importance of the most dominantrees identified in the KNUST botanic
garden

The important value index (IV) is a measure ofowed by H. brasiliensisand Parkia biglobosa
the relative importance of a species in an are@acq.) R. Br. Ex G. Dowith 1Vs of 14.52 and
and combines such attributes as relative densit$0.89 respectively (Fig. 1). The remaining spe-
relative frequency and relative dominance (vawries had IVs below 10. The important value indi-
Andel, 2003). Based on thiglaeis guineensis ces of the species differed significantly (df =
Jacq. emerged as the most important speciekl7, p < 0.001). This supports the observation
recording an index value of 34.68. This was folthat some species were more dominant in the
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garden than others. The three most importarEuphorbiaceae, Fabaceae and Moraceae, in de-
species, which together had approximately 20 %reasing order (Fig. 2). The dominance of Are-
dominance, are all economically important speeaceae (Palmae) is largely attributable to the
cies and might have been intentionally intro-wide distribution ofE. guineensisn the garden.
duced into the garden or received a little mor®n the other hand, the epiphytic habit of most of
attention than other species. Besidesguineen- the species of Moraceae, and their preference for
sisandP. biglobosaare native plants, implying specific host trees (Munoet al, 2003), may
that they can thrive in most environments in thexplain the fewer number of individuals re-
tropics.H. brasiliensisformed a monoculture of corded for this family. It is noteworthy that,
about 50 rharea in the garden. apart from being naturally large (Langenheim

Fabaceae was the most species-rich family (ﬁnd Thimann, 1982, Wgtsorj and Da"W.'t.Z'
species), followed by Moraceae, Arecacea 002), most of the species in thes_e fam|l_|es
(Palmae) and Euphorbiaceae with 18, 15 and 1$xcept th_ose of Aregaceae) are native tropu_:al
species respectively. The 47 remaining familie ants which can thrive under tropical condi-
together had a total of 115 species (62.5 % ns.

species identified in the garden), with as manyhe species identified in the botanic garden
as 25 families recording single species eachaturally fell into six growth forms or habits
(Table 2, Fig. 2). With respect to the number ohamely trees, broadleaf herbaceous plants,
individuals, however, the importance or domi-shrubs, epiphytes, grasses/sedges and climbers/
nance was highest in the Arecaceae, followed bijanas. The trees were the most diverse growth

50 ~

45 -

¥l Species
40 4 B Individuals

35 A

30 4

% of species/individuals

Family

Fig. 2:  Family dominance of flora in the KNUST botnic garden based on percentages of
individuals and species of trees
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form, accounting for 62.5 % of all species endetermining the garden’s vegetation structure.
countered in the garden, whilst epiphytes and@he mean values of all three attributes were high
grasses/sedges were the least common (Fig. &J.able 1), suggesting the predominance of ma-
The ground layer of the cultivated part of theture closed forest vegetation in the garden. Mean
garden is regularly mowed to create opportunieanopy cover and diameter of trees in the uncul-
ties for recreation, retreats and other end-usesvated part of the garden (71 % and 99.75 cm
This practice appeared to have had a negativespectively) were higher compared to the culti-
impact on the shrub composition of the gardemated, again indicating the relatively less anthro-
as observed in portions of the cultivated arepogenic interventions in the former part of the
where no shrub was recorded (Table 1). On thgarden (Table 1). Canopy height was however
contrary, availability of light, resulting mainly higher in most parts of the cultivated area (23 —
from the sparse spatial distribution of treest4 m) than the uncultivated area (24 m). Some
(Riffell and Gutzwiller, 1996; Pabst and Spiesemergents, includindRicinodendron heudelotti
1998) coupled with the increasing accessibilityBaill.) Pierre ex Pax. andEntandrophragma

to humans, appeared to have impacted positivegandollei Kosipo, were common, again indicat-
on the herb diversity in the cultivated areas. ing the mature nature of the vegetation.

Vegetation Structure of the Garden CONCLUSION

The diameter (basal area), height and percentadée study produced a comprehensive but incom-
cover of trees in the KNUST Botanic Gardenplete list of plant species including medicinal
were measured to emphasize their importance plants, timbers, edibles/spices and other com-
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Fig. 3: Growth forms of plant species encounterechithe study area
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mercial plants. This will serve as a good referCox, G. W. (2002)General Ecology Laboratory
ence list for future studies aimed at understand- Manual (8" edn) McGraw-Hill Companies
ing or monitoring the spatio-temporal dynamics  Inc. New York. 312 pp.

ofllvelget%tlon n tg% KN|L.JSTdbtotaf1n|cthga(rjden.| ItHawthorne, W. (1990)Field Guide to the For-
witl aiSo be a good baseline data 1or the develop- — ogt Tyaeg of GhanaChatham: Natural Re-

rl;ne?rt] ofa F:La?r: r.es.,ourcet de:tab;’:\se_fc()jr. the gatrden. sources Institute, for the Overseas Develop-
urther, wi eir important value indices aeter- -, o ¢ Administration, LondonGhana For-

mined, it wiII_be easier to prioritize the _species estry Serviced: 278.
for conservation or management. The high num-
bers of both native and exotic plant species rddutchinson, J. and Dalziel, J. M. (1968)ora
corded in this study sufficiently demonstrates the ~ of West Tropical Africa, Vol | (Parts 1 & 2),
garden’s potential as aex-situ conservation Vol Il. Crown Agency for Overseas Govern-
centre besides its traditional roles. In this rdgar ~ ments and Administration, Millbank, Lon-
propagules of species locally extinct or threat-  don.

ened from some habitats qoulq be obtained frorﬂangenheim, J.H. and Thimann, K.V. (1982).
the garden for remtroductlo.nl into the wild and Botany: Plant Biology and its Relation to
vice versa due to the prevailing equable growth  uman Affairs John Wiley and Sons Inc.
conditions. USA. 624pp.
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Appendix A
Distribution of Incomes of Households in Nkoranza Bstrict for 2000 and 2004 (in Ghana Cedis)
Households A (HA) Households B (HB) HA HB
Individual 'E‘;&;}‘g 'E‘;g&? Individual 'E‘;&;}‘g I?;é)g;()e %AHA  %AHB

HA 80 0.19 0.23 HB50 0.20 0.25 21.05 25.00
HA 76 0.20 0.25 HB75 0.21 0.30 25.00 42.86
HA64 0.20 0.30 HB1 0.22 0.39 50.00 77.27
HA1 0.25 0.33 HB55 0.27 0.39 32.00 44.44
HA10 0.28 0.40 HB5 0.30 0.39 42.86 30.00
HA33 0.28 0.40 HB11 0.30 0.40 42.86 33.33
HA53 0.30 0.40 HB28 0.35 0.43 33.33 22.86
HA55 0.30 0.40 HB94 0.36 0.45 33.33 25.00
HA45 0.30 0.42 HB17 0.38 0.45 40.00 18.42
HA57 0.32 0.45 HB24 0.39 0.48 40.63 23.08
HA2 0.32 0.47 HB81 0.39 0.50 46.88 28.21
HA30 0.34 0.48 HB20 0.40 0.50 41.18 25.00
HA43 0.35 0.48 HB9 0.42 0.50 37.14 19.05
HA34 0.35 0.50 HB13 0.45 0.55 42.86 22.22
HA36 0.37 0.50 HB23 0.45 0.55 35.14 22.78
HA63 0.38 0.50 HB63 0.47 0.56 31.58 19.15
HA44 0.38 0.51 HB59 0.49 0.56 34.21 14.29
HA70 0.40 0.53 HB10 0.50 0.58 32.50 16.00
HA37 0.40 0.55 HB68 0.53 0.58 37.50 9.43
HA72 0.40 0.55 HB37 0.58 0.60 37.50 3.45
HA9 0.42 0.60 HB37 0.58 0.60 42.86 3.45
HA52 0.45 0.60 HB12 0.59 0.60 33.33 1.69
HA58 0.45 0.60 HB72 0.59 0.60 33.33 1.69
HA21 0.45 0.63 HB52 0.60 0.60 40.00 0.00
HA68 0.45 0.64 HB79 0.60 0.64 42.22 6.67
HA74 0.48 0.64 HB88 0.60 0.65 33.33 8.33
HA8 0.50 0.65 HB100 0.61 0.65 30.00 6.56
HA29 0.50 0.69 HB53 0.62 0.65 38.00 4.84
HA46 0.50 0.69 HB74 0.63 0.68 38.00 7.94
HA97 0.52 0.69 HB84 0.63 0.68 32.69 7.94
HA82 0.52 0.70 HB92 0.63 0.68 34.62 7.94
HA27 0.54 0.71 HB32 0.65 0.68 31.48 4.62
HA40 0.54 0.71 HB33 0.65 0.69 31.48 6.15
HA12 0.54 0.75 HB56 0.68 0.69 38.89 1.47
HA86 0.54 0.75 HB80 0.68 0.69 38.89 1.47
HA15 0.60 0.78 HB18 0.69 0.70 30.00 1.45
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Households A (HA) Households B (HB) HA HB
Individual '?;ggg? '?2"5’(;‘5 Individual '?;ggg? '?2"5’(;‘5 %AHA  %AHB

HA28 0.60 0.78 HB38 0.69 0.70 30.00 1.45
HAG60 0.62 0.79 HB60 0.69 0.70 27.42 1.45
HA5 0.64 0.80 HB19 0.70 0.70 25.00 0.00
HA24 0.65 0.80 HB43 0.70 0.70 23.08 0.00
HA83 0.65 0.80 HB76 0.70 0.70 23.08 0.00
HA100 0.68 0.80 HB78 0.70 0.70 17.65 0.00
HA13 0.70 0.83 HB45 0.71 0.70 18.57 -1.41
HA26 0.70 0.83 HB26 0.73 0.71 18.57 -2.74
HA48 0.70 0.83 HB29 0.73 0.72 18.57 -1.37
HA50 0.70 0.83 HB71 0.74 0.73 18.57 -1.35
HA41 0.72 0.85 HB96 0.74 0.74 18.06 0.00
HA51 0.74 0.85 HB22 0.75 0.75 14.86 0.00
HA85 0.74 0.85 HB34 0.75 0.79 14.86 5.33
HA4 0.74 0.86 HB47 0.75 0.79 16.22 5.33
HA54 0.75 0.86 HB64 0.75 0.80 14.67 6.67
HA67 0.78 0.90 HB82 0.75 0.80 15.38 6.67
HA79 0.78 0.90 HB40 0.76 0.80 15.38 5.26
HA14 0.80 0.91 HB41 0.78 0.80 13.75 2.56
HA49 0.80 0.91 HB48 0.78 0.80 13.75 2.56
HA84 0.80 0.91 HB62 0.78 0.82 13.75 5.13
HA3 0.84 0.92 HB14 0.80 0.83 9.52 3.75
HA22 0.85 0.92 HB30 0.80 0.83 8.24 3.75
HA32 0.85 0.92 HB73 0.80 0.89 8.24 11.25
HA7 0.86 0.93 HB97 0.80 0.90 8.14 12.50
HA31 0.88 0.93 HB16 0.85 0.90 5.68 5.88
HA78 0.88 0.93 HB27 0.89 0.90 5.68 1.12
HA99 0.90 0.94 HB2 0.90 0.90 4.44 0.00
HA81 0.90 0.94 HB4 0.90 0.90 4.44 0.00
HA11 0.90 0.94 HB35 0.90 0.90 4.44 0.00
HA25 0.90 0.95 HB51 0.90 0.90 5.56 0.00
HA18 0.90 0.95 HB67 0.90 0.90 5.56 0.00
HA39 0.90 0.95 HB86 0.90 0.90 5.56 0.00
HA47 0.90 0.95 HB7 0.91 0.90 5.56 -1.10
HA66 0.90 0.95 HB57 0.91 0.91 5.56 -0.55
HA95 0.90 0.96 HB65 0.91 0.91 6.67 -0.55
HA90 0.90 0.96 HB42 0.92 0.91 6.67 -1.09
HA20 0.90 0.98 HB49 0.92 0.92 8.89 0.00
HA16 0.90 1.00 HB66 0.92 0.93 11.11 0.54
HA73 0.91 1.00 HB85 0.92 0.93 9.89 1.09
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Households A (HA) Households B (HB) HA HB
Individual I?zcgc%f '?zcggjs Individual I?zcgc%f '?zcggjs %AHA  %AHB
HA96 0.92 1.00 HB95 0.92 0.93 8.70 1.09
HA93 0.92 1.20 HB98 0.92 0.94 30.43 2.17
HA38 0.92 1.20 HB36 0.93 0.94 30.43 1.08
HA6 0.94 1.20 HB77 0.94 0.95 27.66 0.53
HA56 0.95 1.20 HB93 0.95 0.95 26.32 0.53
HA98 0.95 1.35 HB70 0.95 0.95 4211 0.00
HA91 0.95 1.35 HB6 0.95 0.96 4211 1.05
HA35 0.95 1.40 HB25 0.96 0.96 47.37 0.00
HA17 0.98 1.40 HB44 0.96 0.96 42.86 0.00
HA71 1.00 1.40 HB99 0.97 0.97 40.00 0.52
HA87 1.00 1.40 HB69 0.97 0.97 40.00 0.00
HA59 1.00 1.40 HB83 0.99 0.98 40.00 -0.51
HA19 1.10 1.50 HB39 1.00 1.00 36.36 0.00
HA23 1.20 1.50 HB90 1.00 1.10 25.00 10.00
HA42 1.20 1.50 HB87 1.20 1.15 25.00 -4.17
HA75 1.20 1.50 HB15 1.20 1.20 25.00 0.00
HA69 1.20 1.80 HB90 1.30 1.25 50.00 -3.85
HA65 1.30 1.80 HB31 1.30 1.25 38.46 -3.85
HA94 1.50 1.80 HB58 1.30 1.30 20.00 0.00
HA61 1.50 2.00 HB91 1.30 1.30 33.33 0.00
HA88 1.50 2.00 HB61 1.30 1.35 33.33 3.85
HA62 1.50 2.20 HB46 1.40 1.41 46.67 0.71
HA89 1.80 2.50 HB21 1.42 1.55 38.89 9.15
HA92 1.80 2.60 HB54 1.50 1.70 44.44 13.33
HA77 2.00 2.60 HB8 1.65 1.80 30.00 9.09

Source Field Survey, 2004
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Appendix B
Distribution of Incomes of Households in Wenchi Disict for 2000 and 2004
(in Ghana Cedis)

Households A (HA) Households B (HB) HA HB
Individual |?2cg£)e 'FZ"SSZS Individual '?2"&?3? 'FZ"SSZS %AHA % AHA
HA56 0.19 0.20 HB84 0.19 020 526 5.26
HA79 0.20 0.20 HB12 0.21 020 2.56 -4.76
HA74 0.20 0.33 HB24 0.30 0.30  65.00 0.00
HA81 0.22 0.33 HB43 0.35 0.32  50.00 -8.57
HA92 0.23 0.34 HB82 0.36 0.36  47.83 0.00
HA71 0.25 0.40 HB81 0.37 0.38  60.00 2.70
HA72 0.26 0.41 HB22 0.40 0.41 57.69 2.50
HA95 0.30 0.41 HB2 0.43 0.42 36.67 -2.33
HA91 0.32 0.41 HB31 0.45 0.45 28.75 0.00
HA99 0.32 0.43 HB66 0.48 0.49 34.38 2.08
HA83 0.33 0.48 HB68 0.49 0.50 45.45 2.04
HA76 0.34 0.50 HB8O 0.50 050 47.06 0.00
HA97 0.35 0.52 HB8S 0.50 052 4857 4.00
HA23 0.36 0.53 HB79 0.55 055 47.22 0.00
HA69 0.37 0.53 HB1 0.55 0.55 43.24 -0.45
HA49 0.38 0.56 HB30 0.56 057 47.37 1.79
HA51 0.39 0.58 HB87 0.56 057 48.72 1.79
HA50 0.40 0.59 HB18 0.58 0.58 47.50 0.00
HA13 0.41 0.60 HB42 0.58 059 46.34 1.72
HA31 0.42 0.60 HB35 0.60 0.61 42.86 1.67
HAG60 0.42 0.60 HB41 0.60 0.62 42.86 3.33
HA78 0.43 0.60 HB50 0.60 0.62 39.53 3.33
HA93 0.44 0.64 HB58 0.60 0.63 45.45 5.00
HA34 0.45 0.65 HB99 0.60 0.63 44.44 5.00
HA66 0.47 0.65 HB65 0.64 0.65 38.30 1.56
HA82 0.48 0.65 HB75 0.65 0.65 35.42 0.00
HA94 0.50 0.65 HB77 0.65 0.66  30.00 1.54
HA19 0.51 0.67 HB90 0.65 0.67 31.37 3.08
HA20 0.51 0.68 HB20 0.68 0.69 33.33 1.47
HA10 0.52 0.69 HB23 0.68 0.68 32.69 0.00
HA45 0.52 0.69 HB64 0.68 0.69 32.69 1.47
HA90 0.53 0.69 HB71 0.68 0.69 30.19 1.47
HA22 0.54 0.70 HB47 0.69 0.69 29.63 0.00
HA35 0.55 0.70 HB89 0.69 0.70  27.27 1.45
HA36 0.56 0.70 HB93 0.68 071  25.00 4.41

120 Journal of Science and Technology, Vol. 28, No.C3c., 2008



Floristic composition and vegetation structure dfe KNUST ... Anning et al.

Households A (HA) Households B (HB) HA HB
Individual '?;ggg? '?2"5’(;‘5 Individual |?2cg£c)e '?2"5’(;‘5 %AHA  %AHA

HA55 0.58 0.70 HB19 0.70 0.72  20.69 2.14
HA42 0.59 0.71 HB34 0.70 0.72 20.34 2.14
HA43 0.60 0.74 HB39 0.70 0.72 2333 2.86
HA6 0.61 0.75 HB48 0.70 0.72 2295 2.86
HA25 0.63 0.75 HB52 0.70 0.72  19.05 2.86
HA84 0.65 0.78 HB53 0.70 0.73  20.00 4.29
HA30 0.67 0.80 HB85 0.70 0.73 19.40 4.29
HA61 0.69 0.80 HB91 0.70 0.73 1594 4.29
HA86 0.70 0.81 HB70 0.71 0.73 1571 2.82
HA48 0.71 0.82 HB6 0.72 0.74 1549 2.78
HA67 0.71 0.83 HB73 0.73 0.74 16.90 1.37
HA17 0.72 0.85 HB10 0.74 0.75 18.06 1.35
HA8 0.73 0.90 HB29 0.75 0.75  23.29 0.00
HA18 0.74 0.90 HB78 0.79 0.76  21.62 -3.80
HA21 0.75 0.90 HB97 0.79 0.77  20.00 -2.53
HA37 0.75 0.90 HB7 0.80 0.78  20.00 -2.50
HA46 0.76 0.90 HB8 0.80 0.79 1842 -1.25
HA53 0.77 0.90 HB14 0.80 0.81 16.88 1.25
HA68 0.79 0.90 HB27 0.80 0.82 13.92 2.50
HA98 0.80 0.90 HB96 0.80 0.83 12.50 3.75
HA2 0.82 0.91 HB32 0.82 0.83 10.98 1.22
HA85 0.83 0.91 HB26 0.83 0.84 9.64 1.20
HA89 0.84 0.91 HB67 0.83 0.85 8.33 241
HA14 0.85 0.92 HB83 0.89 0.88 8.24 -1.12
HA73 0.86 0.92 HB21 0.90 0.91 6.98 111
HA4 0.87 0.93 HB25 0.90 0.91 6.90 1.11
HA9 0.88 0.93 HB40 0.90 0.92 5.68 2.22
HA70 0.89 0.93 HB55 0.90 0.92 4.49 2.22
HA100 0.90 0.94 HB56 0.90 0.92 3.89 2.22
HA1 0.90 0.94 HB72 0.90 0.93 4.44 3.33
HA26 0.91 0.94 HB74 0.90 0.91 3.30 111
HA7 0.91 0.95 HB86 0.90 0.92 4.40 2.22
HA38 0.92 0.95 HB95 0.90 0.92 3.26 2.22
HA63 0.92 0.96 HB98 0.90 0.93 4.35 3.33
HA65 0.92 0.96 HB9 0.91 0.94 4.35 3.31
HA88 0.93 0.97 HB44 0.91 0.94 4.30 3.31
HA75 0.93 0.98 HB28 0.91 0.93 5.38 2.20
HA96 0.93 0.99 HB37 0.91 0.94 6.45 2.75
HA3 0.93 1.00 HB51 0.91 0.94 7.53 2.75
HA15 0.93 1.01 HB59 0.91 0.93 8.60 2.20
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Households A (HA) Households B (HB) HA HB
Individual I?zcgc%f 'E‘;g&? Individual 'E‘chgc‘g 'E‘;g&? %AHA % AHA
HA57 0.93 1.03 HB17 0.92 0.94 10.75 2.17
HA52 0.94 1.05 HB36 0.92 0.95 12.30 3.26
HA77 0.94 1.08 HB54 0.92 0.96 1551 4.35
HA59 0.94 1.20 HB100 0.93 0.97 28.34 3.76
HAS 0.94 1.22 HB4 0.94 0.97 29.79 3.19
HA16 0.95 1.25 HB13 0.95 0.98 3158 3.16
HAl1l 0.96 1.26 HB76 0.96 0.99 31.25 3.66
HA40 0.99 1.28 HB92 0.96 0.99 29.29 3.13
HA39 1.00 1.28 HB69 0.96 1.00 28.00 4.17
HA29 1.01 1.30 HB94 0.97 1.10 2871 13.40
HA33 1.02 1.35 HB57 0.97 1.15 3235 18.56
HA80 1.03 1.36 HB3 0.98 1.20 32.04 22.45
HA62 1.05 1.39 HB33 0.99 125 32.38 26.26
HA28 1.10 1.40 HB62 1.00 127 27.27 27.00
HA32 1.12 1.45 HB60 1.10 1.28  29.46 16.36
HA87 1.16 1.50 HB46 1.20 1.30 29.31 8.33
HA41 1.19 1.52 HB63 1.30 1.35 27.73 3.85
HA27 1.20 1.56 HB61 1.30 1.38  30.00 6.15
HA24 1.25 1.56 HB15 1.40 1.40 24.80 0.00
HA12 1.30 1.66 HB11 1.40 145 27.69 3.57
HA47 1.35 1.70 HB5 1.45 145 2593 0.00
HA64 1.38 1.78 HB38 1.45 1.48 28.99 2.07
HA54 1.40 1.80 HB49 1.50 155 2857 3.33
HA58 1.50 1.85 HB16 1.60 1.80 23.33 12.50
HA44 1.60 2.20 HB45 1.70 1.90 37.50 11.76

Source Field Survey, 2004
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