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Variation in Morphological Attributes and Soil Characteristics of Potential Horticultural
Plants growing in the Wild.

Abstract

This study investigated the variations observed in morphology and soil characteristies of potential
ornamental plants and four (4) species: Callichilia stenosepala Stapf, Clerodendrum, splendens G.
Don, Combretum bracteatum Herb.Madr. ex Wall and Combretum indicum L. ‘Defillips, were
collected within University of Uyo Main Campus, Use Offot village in Uyo Local Government Area
and Ifiayong Usuk Village in Uruan L.G.A. of Akwa Ibom State alongside soil. samples from the
location of the plants. The morphology of the plants species was extensively described and the soil
sample succinctly analyzed using standard methods. The results of the physicochemical properties of
the soil revealed that the pH of the soils was slightly acidic. ranging: from 6.31+0.07 to 6.75+0.05.
Soils of Callichila stenosepala had the highest value of electrical conductivity, organic carbon, total
nitrogen, calcium, magnesium and exchange acidity. Clerodendrum splendens soils sample had the
highest amount of soil pH, bulk density, phosphorus, sodium, potassium and clay, Combretum
indicum had the highest values of sand and silt particles in the soil'while Combretum bracteatum had
the least values in all parameters of the soil analyzed. It is concluded that these plants could be used
as outdoor plants for walkway decoration-due to their persistent and attractiveness of flowers and
leaves, as well as good plant habit that bloom in. all seasons. Ecological investigation has been
initiated to provide insights into the soil‘determinants for these potential horticultural plants.

INTRODUCTION

Plants are found all over the world, even where humans don't live. Plants are an integral part of the
egosystem [1, 2]. Plants are essential for-human and other living things to exist. They are useful as_a
foodstuff, medicinemedicinal, and in—many—other-industriesial purpose [3, 4,]. llt is important to
determine the type of plants in various fields such as horticulture, botanical research, aromatic herbs,
farming, and so on. E‘,‘,Qﬁi?,‘%l?‘!f?,,j?,,"?‘,,,,SP,i,?f‘U,,C,,e,-,,,,"",?,,,‘,’,V?',',,,,"?‘?;,,@U,,,"?‘[t,,,9,“,,,9[9@99,",@9@,,,U,'F”,i,Z@Fi@,ﬂ,,@ﬂq,
improvement of horticultural crops, such as fruits and vegetables, spices and condiments, ornamental

lants, plantations,medicinal and aromatic plants [1,2,3,5]. According to Hopkins [6,7,8],
horticultural crops. require intense care in planting, carrying out intercultural operations,
manipulation of'growth, harvesting, packaging, marketing, storage and processing. Crops involved
in horticulture are vine, perennial bush and tree nuts, vegetables (ireluding-roots, tubers, shoots,
stems, leaves), fruits, edible flowers—of-edible, aromatic and medicinal plants, cut flowers, potted
ofnamental plants, and-bedding plants, trees and shrubs, turf and ornamental grasses. Horticulture
cgn be divided into food hertiestture-and ornamental horticulture. Ornamental horticulture eereerrs
deals with the production and use of woody and herbaceous plants [9%-]; and it is-further divided
into floriculture and landscape.
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ants have played a major role in the-sustaining and evolving of human existence;-. and-aAchieving
agsthetics is one of the most encouraging ways to save plants aetivity—and provide a wider
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knowledge of the various species of plants available in the locality. Most wild plants were
introduced for nutrient or fiber production, or for ornamental purposes [10, 11]. Wild ornamental
plants occur naturally in the field with highly—ornamental features such as ornamental flowers,
foliage and fruits [12, 13,14]. They play an important role in environmental planning of urban and
rural areas for abatement of pollution, social and rural forestry, wasteland develepmentmanagement,
afforestation and landscaping of outdoor and indoor spaces [15]. Most of the present day
dayflowers have come from the wild progenitors and a few of which still exist in natural
habitat [16]. Fhe-mMore attractive wild flowers have long been prized for the beauty and planted in
the garden around mankirdsmankind’s dwelling places. These ornamental plants exereise-exert a
strong, positive influence on human behavior [16].

family, they identified 61 Plants-plants belonging to 11 genera presented in electronic herbarium,-.
The authors highlighted the potential of ornamental plants petertiatity-washightightered-due to #s
their attractive habit and geed-teekinggood-looking flowers. The plants identified were known as

climbers, the flowers of these species possessed various colours-te-attract-peeple-especiatly-these
who-are-interested—in—gardening. It can also be preferred as indoor as‘well as outdoor gardening.

Most wild plants were introduced for nutrient or fiber production, or for oramental purposes [10,]\-”7,,./-»

In a similar study by the same authors, they also identified and documented 153 species from 112
gdnera and 48 families, which have attractive plant growth habit-and beautiful flowers_[Reference].

These species belonged to herbs, followed by creepers and climbers, shrubs, trees and epiphytes.

Major families were Convolvulaceae followed by Fabaceae and Apocynaceae and among dominant
genera including Ipomoea, Jasminum, Indigofera, Euphorbia, Argyreia and Barleria [17]. Umoh
[47] reported in—his—werk-that Plants—plants such as Mimosa pudica, Clerodendrum splendens,
Combretum racemosum and Centrosema pubescens, found in the University of Uyo main campus
could be very useful as ornamentals due. to their beautiful and persistent flowers and all-season
flowering habit. [Botanical investigation resulted in abundant diversity of wild ornamental plants in
terms of taxa, habit and growth forms. LA total of 356 species belonging to 246 genera and 105

families with potential aesthetic value were listed. ©a-aAnalysis and evaluation_of wild ornamental
plants revealed that; prominent ornamental trait was—were found to be flowering and some with
ofnamental fruits and foliage.

The importance of plants as.food, medicine, fibre, fuel, timber, and other_uses often has-have been
treated by many researchers, but studies on the aesthetic dimension was ret-very analysed-limited [9,
18, 19,]. In some.studies, the ornamental use is indicated, but-however, explicitly relegated for a
sgcondary ‘position regarding—after its medicinal and food uses. In other words, ornamentals
sometimes constitute a starting point to evaluate its food, medicinal, and/or toxic properties [20, 21].
Thus, certain plants have not yet harnessed its full potentials. This could possibly be due to the rere
fact that most the wild species have not yet been demestication—domesticatedef—rost-the—wid
species. Landscape planting plays an important role in urban and public open spaces [22]; and one of
the elements targeted in landscape design is to establish a balanced interaction between humans and
the-nature and to reflect the natural environment in urban environments. Another element is to create
an aesthetic, functional and ecologically sustainable landscape. However, urbanization leads to a
higher number and proportion of alien species in plant communities [23, 24] and possible emergence
of urban habitats with unique diversity. Since the soil in urban sites has—is differentiated when
compared to the original eenditienshabitat, and local plants have evolved to tolerate these conditions
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wild plants [25]. Furthermore, wild species could be more preferred mere-since they could be
more tolerant to common urban stressors such as compact and limited soil, and are often fast-
fast growing, and have shewsrattractive flowers [26, 27]. Most of the plants used in public
institutions, recreation areas, traffic islands, and especially in herbal gardens are wild plant species
of foreign origin; and wild plant species may exhibit higher expansion potential when suitable
growth conditions are present when compared to domestic plants. This may affect the growth
conditions of other plants in the environment by altering certain soil properties in expansion areas.
Harmful effects of non-native species are now considered to be one of the greatest threats to
biodiversity globally [28] and more that 40% of widespread invasive plant species include
ornamental plants [29, 30]. Invariably, ormamental plant quality is associated with physical
properties that determine the appearance of the plants, and chemical_propertiess, “including the
adequate balance of nutrients—in—erder to achieve the standard of commercialization and
consumption [31]. Therefore, information on physical and chemical conditions of soil'is essential for
proper adoption and management of horticultural species within the area. This‘research aimed at the
identification and documentation of some potential ornamental plants growing in-the wild while
pltloviding diagnostic character description of each of these plants' andalse—revealing the
characteristics of the soil supporting the survival of these potential ornamental plants for possible
domestication.

MATERIALS AND METHODS
Study Area

This study was carried out in University of Uyo (UNIUYQO) Main Campus, Use Offot village in Uyo
Local Government Area and Ifiayong Usuk ViIIage in Uruan L G.A. aII of which fall within Uyo

topography is undulating with sparsely distributed homesteads and the—su#eundm—l&nds—a#e
cyltivated land. Akwa Ibom State lies entirely on the coastal plain of south-eastern Nigeria, where no

part constitutes an area of appreciably high:-relief. The climate is characterized by two seasons, the
narels-rainy seasen-and the-dry season. The rainy season begirs—abeutis from -March- toApri-and
fasts—unt mid-November) and —Fthe dry season begins—inis from -mid-November_to and-ends—in
March. The total annual rainfall varies from 4000 mm along the coast to 2000 mm inland.
Temperature values.are relatively high in Akwa lbom State throughout the year, with the mean
a nual temperatures varying between abeut—26°C to 36°C. Akwa Ibom State has relative

humidity, which vary-betweenranges between 75 % to 95 %,-with the highest and lowest
values in July and January, respectively [32].

Plant collection and ldentification

Specimens of “four (4) potential ornamental plant species: Callichilia stenosepala Stapf,
Clerodendrum splendens G. Don, Combretum bracteatum Herb.Madr. ex Wall and Combretum
indicum L. Defillips, were collected within the University of Uyo Main Campus, Use Offot village
in Uyo Local Government Area and Ifiayong Usuk Village in Uruan L.G.A. of Akwa lbom State

usTing the methods efstated by Name [33] and Name ;{34].

Soil Sampling
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Laboratory procedure for Soil Analysis

The soil sample from the location of the plants were collected at a depth of 0-15 centimeters with the
aid of a soil auger.-ard— The collected soil samples were temporary preserved in a zipploc bag
agcording to the methods of Name [54] and transferred to the Laboratory for analyses following the

standard procedures outlined by the Association of Official Analytical Chemist (AOAC) [35].
Statistical analysis

Data on variation in soil characteristics were obtained in triplicates for each location. The entire
ddtaset were arranged based on location and was subjected to ere-wayone-way analysis of variance
(ANOVA). Significant means were separated using Duncan multiple range test. The results were
presented as mean + standard deviation and the probability level was set at:P<0.05. Both Descriptive
and inferential statistics were carried out using Statistical Package for Social Science (SPSS)
Version 20 (IBM Corporation, Armonk USA)

RESULTS

Fd)ur wild plants which-that held-shown potential_uses in horticulture were collected and identified.
The list is summarized in Table 1.

‘ Table 1: Common names of Potential Horticultural Plants -and their Location,
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S/N__ Botanical Name Family Common:Name Location Coordinates
1 Calichillia stenosepala Stapf. Apocynaceae - Not available Uniuyo, Long: 7:58:38.9300
Nwaniba Lat: 5:2:14.6899
2 Clerodendrum Splendens G. Don  Lamiaceae Glory-bower Uniuyo, Long: 7:58:39.9500
Nwaniba Lat: 5:2:14.6868
3 Corﬂbretum bracteatum . Combretaceae Palmwine of the Ring-road 3 Long: 7:5'7—:57:9{ Formatted: Left
Herb.Madr. ex Wall. sun-bird Lat: 4:59:56.2200
4 Combretum indicum L. Defillips Combretaceae  Ragoon Creeper Ekamba Long: 7:58:47.9623
Nsukara Lat: 5:3:16.3210
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shrub with no

hairs present at
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absence of fluid.

The shape of the
stem is

cylindrical and it
has a mild foul
smell

Leaf Features

The apex of the

leaf is acute with
an elliptic shape,
arcuate venation
rounded base and
the margin was
observed to be
entire. The leaf

arrangement is
opposite and the

length measures
between 9.4 cm —

1.0 cm and the
breadth 5.1 cm —
6.5 cm. The
petiole is
greenish and

very short. It
measures 0.7¢cm.

The leaf has a
smooth texture.

Floral Features

Bracts: The

bract is

conjoined with
the down part of
the flower. The
bract measures at
0.3cm-0.5cm.

Calyx: It is five
in number and
they are fused

together at the
base of the

flower and
attached to the




corolla.

Corolla: The
texture of the
corolla is very
smooth. The
corolla is an
open petal fused
towards the base
and forming a

petal tube. The
corolla is in

salver form

having a
cylindrical

elongated tube.
The flower has a

butter-like scent

Androecium:
The filament is
attached to the
walls of the petal
tube. It is fivein
number with a

triangular shaped
head

Gynepecium: . It
has. “a _single

gynoecium,
which is attached

to the base of the
calyx.
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Fig 1: Pictorial Representation of Callichilia stenosepala (Stapf)

Morphological Features of Clerodendrum splendens G. Don



Stem Features: It is a scrambling shrub slightly hairy with short brown hairs. These short hairs
are mostly found on the young stem. When stem is broken, there is absence of exudate. A clear
cut made through the stem shows the shape of the stem to be angular and there are nodes
observed to be scattered all over the stem. The stem is also observed to be scented.

Leaf Features: The leaves are arranged in an opposite direction with arcuate venation, elliptic
shape and acuminate apex. The base of the leaf is rounded and the margin was observed to be
entire. When measured, the length of the leaf was between 10.3 cm — 14.5 cm and the breadth of
the leaf ranged from 6.0 cm — 9.0 cm. The petiole is deep green in colour whilé.in some it is
brown and it ranges from 0.8 cm — 1.3 cm.

Floral Features

Bracts: Possess some scanty bracteoles, they are slightly visible due toits scanty nature. The
bracts are slender. It measures around 0.2 cm — 0.5 cm. It is slightly maroon and green in color.

Calyx: It is quite tiny when attached to the flower but when it matures to a fruit, it becomes
broader and when fruits ripens, the calyx changes color from maroon and green to black and it
gently wilts off. It measures 0.6 cm — 0.8 cm. The calyx is five.in number and conjoined down
to the part of the plant.

Corolla: It is open and fused towards the base of the flower. The corolla is in salverform. It has a
cylindrical elongated tube. The corolla is five in number; and in dissecting the elongated tube of
the corolla there was presence of transparent.fluid.

Androecium: It is carefully buried. into the tube, of the corolla and it spreads across the upper
region of the corolla. The androecium'is 4 in number, and it measures between 1.9 cm —21 cm.

Gynoecium: It is not attached to the'walls of the elongated corolla. The gynoecium has a light
green color at the low region, a maroon color at the middle part and the top it has a green color,
measuring between 3.5 cm —3.8'ecm. The gynoecium can be easily pulled out from the flower.
The flower of this plant matures.to a fruit. The young fruit is scented and completely greenish.
The length of the fruit measure between 0.4 cm — 0.7 cm, while the breadth is between 0.8 cm —
1.1 cm. When the:fruit is squashed there is presence of transparent liquid. The fruit is shaped into
a four compartment.




Figure 2: Pictorial Representation of Clerodendrum splendens G. Don
Morphological Features of Combretum bracteatum Herb.Madr. ex Wall.

Stem Features: Combretum bracteatum is a semi-deciduous and scandent shrub of up to 7-10 m
high, with a rounded crown, branched and often with twisted trunks. Bark on younger stem is
whitish and hairy; stems have prominently thickened nodes, smooth and flaking; small twigs are
reddish and drooping. When the stem was broken, it was noticed to have presence of transparent
fluid. The shape of the stem is cylindrical, it had a mild foul smell and no hair was<ound.

Leaf Features: The leaves have an arcuate venation, elliptic shape with an:opposite leaf
arrangement. The apex of the leaf is accuminate and the margin is entire. It has an‘acute base and
the length of the leaves measures between 7.6 cm — 15.0 cm while the breadth measures between
3.0 cm — 6.3 cm. The petiole is green in color with presence of short hairs,.it was also observed
that some have brownish colour.

Floral Features

Bract: The bract is attached to each axis of the flower..Some of the bract is colored and is
attached to each flower. It measures between 1.6 cm - 18.4 cm and.the breadth is between 0.5 cm
- 6.2 cm. Note: The inflorescence is panicle.

Calyx: The calyx appears as a petalloid, taking the shape of the petal. It has a peach color. It is
about five calyx joined together at the base of the flower and separated approaching the tip of the
corolla. It measures within 1.6 cm -:2.1 cm. The calyx is tubular and the surface is dry with
whitish hair.

Corolla: In the corolla, there is presence of short white hairs and it is attached to the walls of the
calyx measuring between 0:7-¢m - 1.0'cm and the breadth is 0.3 cm.

Androecium: They are attached to-the walls of sepal and the stamen are about 11 some could be
8 - 10. It measures between:1.8'¢m - 2.1 cm.

Gynoecium;, It is. firmly.attached to the ovary and it measures between 3.0 cm - 3.2 cm. In the
ovary there is presence of short white hairs on the axis of the inflorescence.



Fig 3: Pictorial Representation of Combretum:bracteatum Herb.Madr. ex Wall.
Morphological Featuresof Combretum indicum L. Defillips

Stem Features: It is a-scandent.shrub. It possesses short white hairs at the younger part of the
stem. This is visible when viewed under a microscope. There is no fluid present in the stem. The
shape of the stem:is cylindrical. The stem has a foul smell when it is broken.

Leaf Features: It.has-an arcuate venation with alternate leaf arrangements. The texture of the
leaf is roughi;Theiapex of the leaf is accuminate and the* margin is entire. It has an acute base
and-the length of the leaves measures between 6.3 cm - 9.7 cm while the breadth measures
between 3.8 ¢cm -'5.0 cm. The petiole is green in color with presence of short hairs; it was also
observed to.have some been brownish.

Floral Features
Bract: It is present in this species and it measures within 1.0 cm-1.2 cm.

Calyx: The calyx is joined to the base.
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Corolla: The corolla is not fused together; the younger ones are observed to be whitish in color
while the matured ones are pink. It has short white hairs with a velvety texture. The corolla is
five in number and it measures between 1.0 cm-1.5 cm.

Androecium: The stamen is about 10-15 attached to the walls of the corolla.

Gynoecium: It is only one present and it is attached to the wall of the calyx.

Fig 4: Pictorial Representation:of Combretum indicum L. Defillips
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Table .2: Physicochemical properties of the soils

Calichillia Clereodendrum. Combretum  Combretum
stenosepala Splendens bracteatum  indicum
pH 6.31+0.07% 6.75+0.05% 6.48+0.06°  6.57+0.09°
E. Conductivity (ds/m) 18.2+4.10° 11.0+1.86° 10.6+0.63°  14.30+0.45°
Organic Carbon (%) 5.28+0.80% 4.98+0.51% 4.82+0.47" ©4.72+0.78°
Total Nitrogen (%) 4.86+0.52° 4.22+0.60% 3.68+0,72% .4.41+0.60°
Bulk Density (g/cm®) 1.26+0.07° 1.88+0.004° 1.32+0.06% %, 1.63+0.04°

Avail. Phosphorus (mg/kg) 0.88+0.001° 2.08+0.003° 2.04+041*  1.02+0.36%

Calcium (mg/kg) 164.00+£10.20°  20.00+4.61° 31.00£3.62° 34.00+2.36°
Magnesium (mg/kg) 74.3626.21° 9.96+1.08% 23.60+4.00°  13.6+1.05°
Sodium (mg/kg) 9.20+1.13° 18.4+4.,09% 11:8+2.14"  10.5+1.98"
Potassium (mg/kg) 16.82+2.03" 32.18+7.02% 13.70+0.42°  24.10+3.62°
Exchange Acidity(mg/kg)  2.88+0.07° 1.98+0.01° 2.00+0.05*  2.05+0.40°
Sand (%) 48.005.01° 55.00+3.05° 53+8.02° 62.00+7.10°
Silt (%) 20.00+3.60° 11.00+1.60° 16.00£2.41°  23+4.30°
Clay (%) 32.00+5.00% 34.00£6.10% 31.00+7.20°  15.00+3.10°
Textural class Silt;clay loam Clay Loam Sandy loam

+ Standard error Means with different superscript along the same row are significantly different
(p = 0.05)

The physicochemical properties of the soil supporting the growth of the studied species are
presented in Table 2.:The pH of the soils was slightly acidic ranging from 6.31+0.07 to
6.7520.05. Soils of Calichillia stenosepala had the highest values for electrical conductivity
(18.2+4.10 ‘ds/m), organic carbon (5.2840.80 %), total nitrogen (4.86+0.52 %), calcium
(164.00£10.20 mg/kg), magnesium (74.36+£6.21 mg/kg) and exchange acidity (2.88+0.07
mg/kg). Soils of Clereodendrum splendens had the highest values for bulk density (1.88+0.004
g/cm?), available phosphorus (2.08+0.003 mg/kg), sodium (18.40 +4.09 mg/kg), potassium
(32.18+7.02 mg/kg) and clay (34.00£6.10 %) while soils of Combretum indicum had the highest
values for sand (62.00£7.10%) and silt (23.00+4.30 %). On the other hand, soils of Calichillia
stenosepala had the least values for bulk density (1.26+0.07 g/cm®), available phosphorus
(0.88+0.001 mg/kg), sodium (9.20+1.13 mg/kg) and sand (48.00+5.01%)-%). Similarly,that-of
Combretum indicum had the least values for organic carbon (4.72+0.78 %) and clay (15.00+3.10
%), that-ofwhereas Combretum bracteatum had the least values for total nitrogen (3.68+0.72 %)
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| and potassium (13.70+0.42 mg/kg). white-sSoils of Clereodendrum splendens had least values
for electrical conductivity (11.00+£1.86 ds/m) and silt (11.00+1.60 %).

DISCUSSION

[ln this study, the present observation on ornamental potentiality was categorized based on their
persistent and attractiveness of flowers and leaves; scent, as well as good plant habits which was

identified to be shrubs. [These morphological features were also high lightened in [13,17, 36]. - comment [AAA10]: What aboutother
Umoh [17] also revealed that Combretum species on investigation possessed unique ornamental physiological features such as flowering time,
features that makes it suitable for shades and landscape use. Ornamental plants are grown usually eSO AT, TITE @ L 22t

e . - - ; tatively), invasi tc.
| forthe-purpose-offor beauty-beautifying the environment for their fascinating foliage, flowers or vegetatively), invasiveness etc

and their pleasant smell [37]. However, these plants do not just have aesthetic values:but several
other medicinal benefits-benefits. such-as:For example, the leaves of .Clerodendrum splendens
are used in the form of poultice to treat burns and wounds,; while Combretum-indicum is used in
stopping diarrhea, treatment of parasitic skin infections, use-for pain relief, and treatment of
rheumatism [38], hence they can be cultivated at home gardens.te-servefor.both ornamental and
medicinal purposes.

lSoiI properties especially nutrients are known to influence primary productivity and plant species
richness. The presence and availability of nutrients may define a species’ potential to survive in a
given area. Productivity generally increases with increasing nutrient availability and, as such,
nutrients and rate of nutrient supply are commonly used as proxies for estimating productivity
[39, 40]. This is quite evidenced in this study as variations were observed in the soil properties
where the four plant species are found. This variation relates to the fact that plant species adapt
differently to changes in topographic, anthropogenic and edaphic factors in their environment
[41] also different species growing together under similar environmental conditions varied in

their response and adaptability to nutrients limits 1[4727]7. 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777 | Comment [AAAL1]: In order to come map
with such a conclusion with regard to nutrient

Furthermore, this may entail-that woody species vary in their soil nutrient return and also exert requirement and environmental suitability of

great influence on soil nutrient compositions. This had been documented by several scholars in these species, it should be ideal to include

other areas where these species are grown.

previous studies [43, 44, 45]: [46]. reported that changes in soil biotic and abiotic conditions

created by plants cause:legacy effects’in the soil that does not only affect the performance of co-
occurring plants of ‘the same and other species, but also the offspring of these species. In this

way, soil lconditions that were altered by a plant can affect the establishment, growth,

performance or reproduction of the later arriving plants\. 1 comment [AAA12]: Similarly, this kind of
"""""""""""""""""""""""""""""""""""""""""""""""""""" conclusion will mislead readers. The authors
CONCLUSION did not compare soil physical and chemical
properties of areas with and without these
Plant:quality:is associated with the physical and chemical conditions of the soil. In this research species

work, the properties of the soil samples revealed that these four species could thrive in varied to
moderate conditions; coupled with the several morphological diagnoses, it is concluded that
environmental aesthetics can be achieved by a proper use of these plants in the locality as
outdoor plants for walkway decoration. The flowers of these plant species possess a colourful
display and the plants bloom in all season hence making it visually appealing when introduced
into front yards and can also aid a proper relaxation due to its stem arrangement as a shrub and
the leaves spread across to provide shade.

13



REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

Finkel, I. L. (1988). The Hanging Gardens of Babylon. In: Clayton PA, Price MJ. The seven
wonders of the ancient world. Routledge, New York 38-58.

Hurrell, J. A. (2014). Urban ethnobotany in Argentina: theoretical advances and
methodological strategies. Ethnobiological Conservation 3:1.

Santiago, L. A., Mayor, B. R. and Arimado, J. B. (2014). Ethnobotanical survey and
nutritional composition of Ficus pseudopalma Blanco (Moraceae). Philippine Science Letters
7(2):401-405.

Albuquerque, U. P., Andrade, L. C. and Caballero, J. (2005). Structure and floristics of
homegardens in Northeastern Brazil. Journal of Arid Environment , 62(3): 491=506.
Borkataki, S., Chutia, M. and Borthakur, S. K. (2008). Ethnobotany:of biofencing among
teagarden and ex-teagarden communities of Nagaon District .of Assam. Indian Journal
Tradition Knowlegde, 7(4): 666—668.

Palmer, M. A., Hall, C. A. and Collart, A. (2011). Repeat buying behavior for ornamental
plants. A consumer profile. Journal of Food Distribution Resources, 42(2):67-77.

Aworinde, D. O., Erinoso, S. M., Ogundairo, B. O. and Olanlaye, A, O. (2013). Assessment of
plants grown and maintained in home gardens in Odeda area, Southwestern Nigeria. Journal of
Horticulture and Forestry, (2): 29-36.

Hopkins, W. G. (2007). Introduction. In: Young KJ. Ethnobetany. Infobase Public New York.

Kumbhar, B. A., Dabgar, P. K. (2014)..To study. of aesthetic values of some traditional
worshiping plants of Dang District.“International Journal of Scientific Resources, 3(4):46-47.
Pimentel, D., Lach, L., Zuniga, R. and Morrison, D. (2000). Environmental and economic
costs of nonindigenous species in the United States. Bioscience, 50: 53-65.

Li, X. and Zhou, Z. K. (2005). Endemic wild ornamental plants from Northwestern Yunnan,
China. Journal of Horticultural Science 40(6):1612-1619.

Rajagopal, S., Madhusudhana, A. and Yasodamma, N. (2012). Exploration of Wild
Ornamental Flora of YSR District:andhra Pradesh, India. Indian Journal of Fundamental and
Applied Life Sciences,2(1): 192-199.

Reddy, A. M.,. Babu,.M. V. and Reddy, S. R. (2015). Potential Wild Ornamental Plants of
Convolvulaceaniin Eastern Ghats of Andhra Pradesh, India. Envis Centre on Ecology of
Eastern Ghats Environment Protection Training and Research Institute, 4 (21): 1 - 9.

Kapoor, S L. and Sharga, A.N. (1993). House plants. Vatika Prakashnan, India.

Thomas,B., Rajendran, A., Aravindhan, V. and Maharajan, M. (2011). Wild ornamental
chasmophytic plants for rockery. Global Journal of Modern Biology and Technology, 1(3),
20-21.

Gentry, A. H. and Dodson, C. H. (1987). Contribution of nontrees to species richness of
tropical rain forest. Biotrop, 19: 149-156..

Umoh, O. T. (2020). Preliminary Inventory of Plants Diversity in University of Uyo Main
Campus, Asian Journal of Research in Botany, 3(2): 15 - 37.

Nirma, J. L., Soni, H. and Kumar, R. N. (2005) Aesthetic values of selected floral elements of
Khatana and Waghai forests of Dangs, western Ghats. Indian Journal Traditional Knowledge,
4(3):275-286.

14



19.

20.

21.

22

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.
38.

Dafni, A., Lev, E., Beckmann, S and Eichberger, C. (2006). Ritual plants of Muslim
graveyards in northern Israel. Journal of Ethnobiology and Ethnomedicine, 2:38.

Maroyi, A. (2012) Garden plants in Zimbabwe: their ethnomedicinal uses and reported
toxicity. Ethnobotanical Resources and Application 10:45-57.

Radji, R. and Kokou, K. (2014). Distribution of the horticultural plants in Togo according to
decorative parts and medicinal value. Pakistan Journal of Science, 66(3):257-268.

. Sart, D. and Karasah, B. (2018). A research on preferences of planting design elements,

principles and approaches in landscape design applications. Megaron, 13(3): 470 — 479.

Pysek, P. (1998). Alien and native species in Central European urban floras: a quantitative
comparison. Journal of Biogeography 25: 155-163.

Zisenis, M. (2015). Alien plant species: A real fear for urban ecosystems in Europe? Urban
Ecosystems, 18: 355-370.

Hitchmough, J. (2011). Exotic plants and plantings in the sustainable, designed urban
landscape. Landscape and Urban Planning, 100: 380-382.

Kareiva, P., Watts, S., McDonald, R. and Boucher, T. (2007). Domesticated nature: shaping
landscapes and ecosystems for human welfare. Science, 316:1866-18609.

Bekei, B., Var, M. and Taskan, G. (2013). The Evaluation of Bartin's Natural Species in Urban
Space Areas with Regard to Plantation Design Criteria;: Bartin, Turkey. Artvin Coruh
University. Journal of Forestry Faculty, 14 (1): 113 -125.

IUCN, (2000). International Union for the Conservation‘of Nature and Natural Resources
guidelines for the prevention of biodiversity loss:caused by alien invasive species. Available
at: http://www.iucn.org/themes/ssc/pubs/pelicy/invasivesEng.htm (accessed:21/08/2021).
Weber, E. (2003). Invasive Plant Species, of the World;.A Reference Guide to Environmental
Weeds. CABI Publishing, Wallingford.

Smith, R. M., Thompson, K., Hodgson, J. G.,Warren, P. H. and Gaston, K. J. (2006). Urban
domestic gardens (IX): composition.and richness of the vascular plant flora, and implications
for native biodiversity. Biological Conservation, 129: 312-322.

Marschner, H. (2012). Mineral nutrition of higher plants. London: Academic Press, pp 651.

. AKSG (2008). Akwa Ibom State Government. Geography and Location about Akwa Ibom

State.
Umoh, O. T. and Bassey; M. E. (2021). Morphology and distribution of species of the family
Cucurbitaceae in Akwa Ibom State, Nigeria. Phytotaxa, 508(2): 107 — 128.
Bassey, M: E.;:Umoh,:O."T. "and Jonah, M. E. (2021). Preliminary Floristic Inventory of the
Swamp. Forest of:Atan Ukwok Village in Ini L.G.A of Akwa lbom State, Nigeria. Asian
Journal of Research in Agriculture and Forestry, 7(2): 31-41.
AOAC (Assaciation of Official Analytical Chemist) (2003). Official methods of analysis of the
Association  of: Official analytical chemist, 17th Edn. Association of Official analytical
chemist, Arlington, Virginia. Pp. 96-105.
Babu, M."V. S., Reddy, S. R. and Reddy, A. M. (2017). Exploration of wild ornamental
flowering plants in palakonda hills of eastern ghats, India. Asian Journal of Conservation
Biology, 6(1): 21-30.
Swarup, V. (1998). Ornamental horticulture. Macmillan Indian Limited, New Delhi.
Mshana, N. R., Abbiw, D. K., Addaea- Mensah, |., Adjanouhoum, E., Ahyi, M. R. A,
Odunlami, H., Oteng-Yeboah, A. A. Sarpong, K., Soforowa, A. and Takie, A. N. (2000).
Traditional Medicine and Pharmacopoeia; Contribution to the Revision of Ethnobotanical and
Floristic Studies in Ghana. Science and Technology Press, CSIR, 642.

15



39.

40.

41.

42.

43.

44,

45.

46.

Waide, R., Willig, M., Steiner, C., Mittelbach, G., Gough, L., Dodson, S., Juday, G. and
Parmenter, R. (1999). The Relationship between productivity and species richness. Annual
Review of Ecology and Systematics, 30: 257-300.

Cardinale, B. J., Hillebrand, H., Harpole, W. S., Gross, K. and Ptacnik, R. (2009). Separating
the influence of resource “availability” from resource “imbalance” on productivity diversity
relationships. Ecology Letters, 12: 475-87.

Ubom, R. M. (1992). Structure and distribution of plant species in Isoberlinia Craib and Staph
woodlands. Ph.D thesis submitted to Obafemi Awolowo University lle-Ife, Osun State, 98.
Essien, I. 1., Ezekiel, A.G., Ogbemudia, F. O., Ubom, R. M., Onyegbule, C. L. ‘and Udoemah,
I. 1. (2021). Ecological and phytodiversity profile of Ikot Efre Itak forest, Akwa Ibom State.
Asian Journal of Research in Botany, 6(4): 49-58.

Dawud, S. M., Raulund-Rasmussen, K., Domisch, T., Finer, L., Jaroszewic, B..and Vesterdal.
L. (2016). Is tree species diversity or species identity the more important.driver of soil carbon
stocks, C/N ratio, and pH? Ecosystems, (19):645-660.

Ehrenfeld, J. G., Ravit, B. and Elgersma, K. (2005). Feedback in the plant-soil system. Annual
Review of Environment and Resources, 30: 75-115.

Guckland, A., Jacob, M., Flessa, H., Thomas, F. M. and Leuschner, C. (2009). Acidity,
nutrient stocks, and organic-matter content inysoils, of a temperate deciduous forest with
different abundance of European beech (Fagus sylvatica L.). Journal of Plant Nutrition and
Soil Science, 172:500-511.

Bonanomi, G., Rietkerk, M.,"Dekker, S. C.-and Mazzoleni, S. (2008). Islands of fertility

induce co-occurring negative and:positive plant-soil feedbacks promoting coexistence. Plant
Ecology, (197): 207 — 218.

16



