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Abstract

Composition and distribution of vascular epiphytes were studied in three different areas at Obafemi Awolowo University estate,

Nigeria. Each plot, in the selected area, was used for identification of host and epiphytes. Trees were carefully examined. Presence,

positions on the host plants and life-forms of all the epiphytes were recorded. Diameter at breast height of the hosts, bark

characteristics and height were determined. The climatic data of the areas were measured to determine the relationship between them

and epiphytes distributions. Result showed 41 epiphytes belonging to 14 genera and 11 families were identified. Open area had the

highest number of epiphytes (22) followed by forest patches (14) then secondary forest (five). The epiphytes were not host specific

except epiphytic ferns and Ficus vogelii. Diameter at breast height has effect on the epiphytes distribution and composition. The

distribution of epiphytes and environmental factors were lowest in the secondary forest. Moraceae was the most dominant host family

(44.8%) while Nephrolepis undulata and Nephrolepis biserrata were the most common species of epiphytes. Most epiphytes preferred

sub-canopy level, few occurred in the canopy level but none at emergent level. Climatic factors, diameter at breast height and bark

characteristics of the host plants are useful in determining compositions and distributions of these epiphytes.
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Introduction

Epiphytes are plants that are rooted and grow on the
trunks and branches of trees and shrubs for at least part of
their life cycle for the purpose of support. Classes of
epiphytes include those that spend their entire lives on the
host plants which are referred to as total epiphytes or holo-
epiphytes. Those that are initially terrestrial and later
became epiphytic having lost their contact with the soil, are
referred to as partial epiphyte or home-epiphytes and those
that are initially epiphytes and later became terrestrial,
having been rooted in the soil (Dutta, 2005). Epiphytes are
important elements of many tropical ecosystems and they
are abundant in the tropical rain forest, dry forest and semi-
arid shrub lands (Mondragén et al., 2004). Their important
ecological roles in both primary and secondary forests
include acquisition of nutrients directly from the
atmospheric sources and indirectly from soil-rooted sources
(Benzing, 1990). They also provide animals with shelter
(Nadkarni and Matelson, 1989). Epiphytes abound in both
lowland and sub-montane forests in different parts of the
world. In Australia (Burges and Johnston, 1953), Liberia
and Old World (Johansson, 1974), Nigeria (Sanford, 1969)
Asia (Went, 1940) epiphytes were considered as
component of a general vegetation compositions. Studies of
epiphytes compositions and distributions are available in

secondary forests (Yeaton and Gladstone, 1982). Epiphytes
biomass, comparison and distribution in montane and
primz;ry forests have been reported (Coxson and Nadkarni,
1995).

Many epiphytes have habitat preferences especially
towards large trees which influence their distributions. This
is due to the ability of large trees to accommodate dispersing
seeds and because crowns of large trees may be cooler and
more ventilated than those of smaller trees due to generally
higher wind speed in the upper parts of the canopy (Bernai
et al., 2005; Herndndez-Rosas, 2003; Rey and Alcantara,
2000). Some epiphytes establish more successfully on
particular host species and in specific microsites within the
host crowns (Garcta-Sudrez ¢ al., 2003; Mondragén et 4l.,
1999; Mondragén et al., 2004). Little attention has been
paid on the epiphytes of lowland secondary forest as
compared to other growth forms (trees, shrubs and
herbaceous) in Nigeria. There is the need to fill the gaps
about the compositions and distributions of epiphytes in
Nigeria, particularly in lowland rainforest like Ile-Ife in
orfer to document the distributions and the interactions of
the epiphytes with the host and environmental factors.
Therefore, this study focused on the critical survey and
identification of vascular epiphytes with the aim of
providing information on the compositions and
distributions of the epiphytes in relation to their host
specificity, girth size, host tree height and climatic factors.
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Materials and methods

Study area

The study sites were located within the Obafemi
Awolowo University estate, situated in Ile-Ife, Nigeria. This
area used to be a very thick primary forest which has been
destroyed over the years to become secondary forest and
derived savanna. Most of the forests have been replaced by
tree crop plantations and farm land. Ile-Ife is situated
within the rainforest zone and the study sites were located
on latitude 7° 32' N and longitudes 4° 32" E within Ile-Ife.
The elevation of the area ranges from 276 to 286 m above
sea level. The two prominent seasons in Ife area are the rainy
and dry seasons. The rainy season lasts from mid-March to
late October and the rainfall is bimodal with peak periods in
July and September. The annual rainfall is 1400 mm. The
dry season lasts from November till March and the annual
temperature ranges from 27-34°C with the highest
experienced in the dry season (Oke and Isichei, 1997). Most
soils in this area have been classified as Alfisol and Ultisol
(Soil Survey Staft, 1990). They are formed from old parent
materials which have been subjected to intensive weathering
and leaching with predominant kaolinite clay having low
cation exchange capacity and less exchange sites, hence they
are considered deficient in most plant nutrients (Wassel,
1969). The forest sub-type is dry-deciduous forest
(Onochie, 1979).

Sampling methods

Reconnaissance field survey was first undertaken across
the University estate to certain different vegetation types
found within this estate. The study area was divided into
secondary forests, forest patches and open area of 100 m x
100 m plots.

The sampling was carried out between January and July
2011 from various locations at Obafemi Awolowo
University estate, Ile-Ife. Field surveys were carried out to
explore the composition and distribution of the vascular
epiphytes in the above mentioned areas. A total of one
hectare of plot was marked out in each area. In the
enumeration, epiphytes and their host species were
identified. The DBH trees of all the phorophytes (host) was
measured and used to obtain the }k))asal area of the host.
Their bark characteristics (texture and peeling behaviors)
were also noted. The height of the host was determined to
evaluate if they were sub-canopy (<21 m), canopy level (21
m) and or emergent canopy (> 40 m). The environmental
data like elevation, humidity and temperature of the
microhabitat were measured and recorded.

Results and discussion

Virus survey

The present study showed a total number of 41
epiphytes belonging to 28 species, 21 genera and 12 families.
Forest patches hzj the highest number of epiphytes (22
individuals), followed by open habitat (14 individuals) and
secondary forest (five individuals) (Tab. 1).

Epiphytes were hosted on a total of nine, five and four
tree species in the forest patches, secondary forest and open
habitats respectively. This showed that 18 host trees and 41
epiphytes were recorded in this study. Ficus spp which
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belongs to the family Moraceae occurred as the most
common epiphyte on many host species while

Hyphaene thebaica and Afzelia africana had the highest
number of epiphytes across the study area (Tab. 1).

Tab. 1. Composition and distribution of host and epiphytes across the

study locations at the Obafemi Awolowo University, Ile-Ife, Nigeria

Forest patches Secondary forest Open habitat
Host plant NOE Host plant NOE Host plant NOE
Afzelia africana 6 Celtis zenkeri 1 Alstonia boneii 4
Delonix regia 4 Dracaenafragrans 1 Acacias spp 2
Cantbi
Pelrophorum spp 3 Holarrhenafloribuna 1 i 2
vulgare
Elaeis guinensis 1 L. cupanoidles 1 Dracaena manii 1
o Hyphaene
Elaeis guinensis 1 hebaica 6
Keetia vulgare 1
Magaritaria 1
discoidia
Millicia excelsa 2
Elaeis guinensis 3
Total 14 5 22
I\ICEE}:];;?{ L: Lecaniodiscus spp: species
Canopy type

Out of the 41 epiphytes encountered across the study
sites, 83% of them occurred at a tree height of less than 21 m
(sub-canopy) and only 18% occurred between 21 m and 40
m (emergent) (Fig. 1).

Distribution of epiphytes on host species

The trunk of the host trees had the highest number of
epiphytes followed by the crown and then the base of the
trunk (Fig. 2). The epiphytes were found mostly on the base
in the f%)rest patcl};es and open habitat while in the
secondary forest they were found on the stem (Fig. 2). Ficus
vogelii and Nephrolepis biserrata were mostly found on
Elaeis guinensis. The two main groups of epiphytes
identified in this study were stranglers and non-stranglers
(Fig. 3 and 4). Most of the epiphytes that are stranglers are
known to kill their host with time and become established
as independent trees.
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Fig. 1. Distribution of epiphytes into canopy, sub-canopy and
emergent across the study sites at Obafemi Awolowo
University, Ile-Ife
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Fig. 2. Distribution of epiphytes on different point on the host
species across the study sites at Obafemi Awolowo University,
Ile-Ife
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Fig. 3. Distribution of epiphytes into strangler and non-
stranglers across the study sites

Fig. 4. Epiphytes and host trees showing different point of
attachments and nature of the epiphytes.

A: Ficus vogelii (strangler epiphyte) on the Sapthodea campanulata

B: Nephrolepis biserrata (non-strangler epiphyte) on Elaeis guinensis
C: Ficus vogelii (strangler epiphyte) on the Sapthodea campanulata

D: Ficus vogelii (strangler epiphyte) on the Sapthodea campanulata
(stranglated the host to death)

Fig. 5. Epiphytes distribution based on the bark characteristic
across the study sites

The diameter at breast height (DBH) and bark
characteristics

Results from this study showed that most of the
epiphytes were found on the bigger DBH trees (DBH >
100 cm). Out of the 41 epiphytes encountered, only five or
12% were found on host trees with DBH less than 100 cm
while the rest were found on bigger DBH (36 or 88%). It
should be noted that the secondary forest site generally had
much more numbers of smaller DBH trees. Most of the
epiphytes in the open habitat were found on rough and
fissured bark while in the secondary forest, all the epiphytes
were on smooth bark (Fig. 5).

The high number of epiphytes (22) found in the forest
patches in this study indicate that this habitat may be the
most suitable place out of the different areas studied for the

owth of these epiphytes. This result is similar to the
indings of Levin and Mathieson (1991) who reported that
epiphyte populations are highly dependent on the
distribution and abundance of suitable substrata. The
influence of bark characteristics on the epiphytes
distribution as observed in the different study areas in this
study showed the importance of the structure and porosity
or the three barks accumulation of humus on the
distribution of vascular epiphytes. This observation is
consistent with the result of Brown (1990), who reported
that host trees with scabrous barks support more epiphytes.
Kerman and Fowler (1995), Steege and Cornelissen (1989),
Zimmerman and Olmsted (1992) also reported that the
bark texture influences the distribution of epiphyte.

The presence or absence of epiphytes could be used as an
important indicator of the stage of succession in the lowland
rain forests in that less number of epiphytes were recorded
at the secondary forest which was less disturbed compared
with more epiphytes that were found at the forest patches
and open habitat that were continuously disturbed. This is
in agreement with the findings of Richter (1991) who
reported that age and disturbance played major roles in
changing the structure and occurrence of vascular epiphytes
because they are very sensitive to direct solar radiation and
changes in climatic conditions.

The fate of the epiphytes is directly related to the fate of
the host trees and hence there can be no epiphytes without
supporting structures. Went (1940) reported differences
between epiphyte flora on different species of phorophytes,
physical factors of the host, chemical differences in the bark
and the stem flow water as crucial in determining the
presence or absence of the epiphytes.
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The lower number of epiphytes and their occurrence at
lower DBH in the secondary forest are usually related to the
age of the plants. Therefore, young trees are usually under
cover in the closed forest, as a result, they receive limited
light and this might have accounted for the lower number of
epiphytes recorded in the secondary forest. As they grow,
the vegetative parts (trunk, shoots and branches) get larger
enough to provide sites for epiphytes to attach and at the
same time leaf cover reduces light penetration to the sub-
canopy levels.

The occurrence of more epiphytes on bigger trees
recorded in this study is in line with the findings f%(g)m other
studies, where different forest ecosystems have shown that
epiphyte diversity increases with tree size (Johansson ez al.,
2007; McCune, 1993). Munoz ¢ al. (2003) also showed
that larger trees hold more epiphyte species in Chilean
North Patagonian forests. This pattern has been explained
on the basis that bigger trees offer a larger area and more
microhabitats are expected to have larger numbers of
epiphytes (Annaselvam and Parthasarathy, 2001; Flores-
Palacios and Garcia-Franco, 2006). Therefore, large trees
can be a very important element for the conservation of
forest biodiversity (Berg ez al., 1994). Several studies have
suggested that tree size plays important roles in the
composition of epiphytes in the forests (Burns and Dawson,
2005; Lyons ez al., 2000; Zotz and Vollrath, 2003).

The fact that most of the epiphytes were found in the
sub-canopy level highlights significant ecological impacts.
The preference to the sub-canopy level, indeed, has become
an important adaptation to minimize water loss through
evapo-transpiration and therefore maximize the little
moisture trapped in the debris. Nevertheless, being in sub-
canopy level is also not good for the epiphytes because of the
lack of light for maximum photosynthetic process. This
might have accounted for lower number of epiphytes
encountered in the secondary forest.

Conclusions

The predominance of the epiphytes in the open and
forest patches compared to the secondary forest shows that
the habitat played a major role in the distributions of these
epiphytes. It is clear from this study that Ficus vogelii and
Nephrolepis biserrata are host specific in that most of them
are found on the Elaeis guinensis. Trees with a high diversity
of attachment sites, rough or fissured bark are more likely to
contribute to the conservation of epiphytes in the forest.
Climatic variables were also influence the distribution of
these epiphytes.

Generally, epiphytes play crucial roles in the rain forest
ecosystem and therefore the understanding and knowledge
of their distribution and conservation in the plant
ecosystem cannot be over-emphasized. Keeping track of the
changes in any epiphyte community through ecological
monitoring is an important aspect of tropical rain forest
management that could provide clues on ecological changes
that are taking place within the forest ecosystem. It is hoped
that this article will help to highlight the importance of

epiphytic flora of the area and also serve as baseline data for

further research in this field.
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