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Abstract

This study aimed at assessing the role of enrichment planting on population structure, diversity and canopy cover
in open gaps in an indigenous tropical forest. Five selected indigenous tree species namely Croton megalocarpus,
Fagara microphylla, Markhamia lutea, Newtonia buchananii and Vitex keniensis were investigated. Systematic random
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each were established.
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Trees are the drivers that promote natural mechanisms of forest
regeneration and their populations help to sustain biodiversity in
tropical ecosystems [1].  eir uses include maintenance of forest
structure, water puri cation, recharge of rivers, biodiversity reservoirs
as well as promoting habitat restoration [2]. Trees are also the most
e ective resources in carbon sequestration and forests are the safest
natural and a ordable infrastructure for capturing and storing this
carbon [3]. Tropical forests have high rates of biomass productivity and
the potential to assimilate and store relatively large amounts of carbon.
Most of the carbon in trees and shrubs is accumulated in above-ground
biomass and half of this is taken as carbon stock. Above-ground carbon
stock is 50% of the total vegetation biomass made up by carbon while
below-ground biomass is considered a fraction that takes about 25-30%
of above-ground biomass.

Conservationists and policy makers all over the world are
increasingly recognizing that a transformation of the forest industry
is fundamental for socio-economic development. Besides biomass
accumulation and carbon sequestration, trees in tropical forests
promote plant biodiversity and structure in terms of species richness
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using the overall number of trees counted total numbers of seedlings,
saplings and adults across the study sites. DBH (cm) was recognized
in the enriched and control sites using ve diameter classes (<10, 11-
20, 21-30, and 31-40 and = 41). Four height classes (in meters) were
recognized in the enriched and control sites (<5, 6-10, 11-15 and =16).
In other studies, such DBH and height size classes have been reported to
be useful in analyzing population structure of forest vegetation [5]. e
values obtained for tree density, DBH and height classes were subjected
to ANOVA (analysis of variance) in order to compare population
structure between the enriched and control sites. ANOVA tests were
performed using Excel (MS Excel 2013) to compare the di erences
between the means for the enriched (P1-P5) and control (P6-P10) sites.

e test was preferred because the analysis involved more than two
means for each parameter that was under investigation. In addition
data per plot on density, DBH and height was normally distributed.
To check for normality, data was rst subjected to Excel normality
tests for veri cation and consequent analysis. e histograms (bars)
obtained con rmed the data to exhibit normal distribution hence no
transformation was performed. s study estimated angular canopy
cover which is the vertical projection of tree crown onto a horizontal
ground [6-7]. To determine percentage canopy cover, the line-intercept
crown cover method was used which is primarily ground-based. e
method measures canopy cover by recording horizontal distances
covered by live crowns along a line-transect a er which percentage
canopy cover is calculated as a ratio of the length of the transect covered
by canopy and the full length of the transect.

On both enriched and control sites, canopy cover data were
collected and recorded for individual tree species relative to vertical
canopy layers. Canopy cover was measured and recorded for each
species of live trees =1.4 m tall along horizontal transects using a tape
measure. For every species and canopy layer, the distance along each
transect line where the crown rst intercepts the line to the point
where the crown last intercepts the line was recorded to the nearest
distance in meters (m), where the Suunto clinometer was used to verify
crown interception directly overhead. Projection of individual cover
elements by species and layer was done using transect distance (line
segment) measurements to estimate total crown distance over each
transect. e proportion of transect lengths that were intercepted by
crowns was the ground-estimated canopy cover and ranged from 0 to
100% (transect length =100 meters). Canopy cover was calculated as

the proportion of the total points intersected by species cover. Canopy
cover was estimated (as a percentage) by summing tree crown areas by
each species for the enriched and control sites.

e line-intercept crown cover technique was particularly
preferred as it is faster, cheaper and useful when technical capacities
to use other methods like digital imaging are limited. According to
Paletto and Tosi (2009), this technique gives the most reliable estimates
of vertical canopy cover in forested tree stands. Studies conducted by
Korhonen 2006 reported other techniques such as digital photographs,
ocular estimation and spherical densitometers to have larger variances
and may be seriously biased. ANOVA was conducted to compare the
di erences between the means for canopy cover of indigenous trees
between the enriched and control site. Data was tested for normality
using the Excel normality test, con rmed to be normally distributed
and therefore did not require any transformation.
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A total of 439 trees were sampled, 259 on the enriched and 180
on the control site. ANOVA was performed to compare the means
between the enriched and control site.
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ere was no signi cant di erence in mean density between the
enriched and control site; F (9, 4) =1.19, p=0.33. Overall tree density
was higher on the enriched site than that on the control site. Most
forest plants thrive well in areas with adequate light and temperature
conditions [8]. In such environments microbial and enzyme activity in
the soil increases on which litter decomposes rapidly which signi cantly
improve soil fertility thereby supporting a higher plant density? Such
site conditions could have favored the high densities of trees on the
enriched site. Plant survival in the understory is also greatly in uenced
by solar radiation and moisture penetration, which are latter a ected
by canopy openness. A similar study conducted by Shono reported
that dense planting of large numbers of native tree species in open gaps
signi cantly raised their populations. is implies that appropriate
canopy openness sharply increases plant density in the understory.
is could probably explain why overall tree density on the enriched
site was higher than that on the control site. As however highlighted

J Earth Sci Clim Change, an open access journal
ISSN: 2157-7617

Volume 13 « Issue 8 ¢ 1000634



Citation: Cope A (2022) Efects of Numerous Anthropogenic Disturbances and Forest restoration. J Earth Sci Clim Change, 13: 634.

Page 4 of 5

by, disturbance through such activities as logging is important in
maintaining community composition and determining population
dynamics in tropical and extra tropical forests. A statistical analysis
revealed no signi cantdi erence in mean density of seedlings between
the enriched and control site; F (9, 4) =0.64, p=0.75.

Seedling emergence increases with canopy openness. eir
growth and survival in the understory is signi cantly a ected by solar
radiation, transmittance and moisture which are in turn in uenced
by the openness of a canopy. Furthermore, a study conducted by Bu
indicated that increased light intensities a er selective logging provide
new micro-sites for trees to successfully grow and establish. ey
further argue that logging stimulates seedling establishment and some
of the remnant stumps to resprout.  eir ndings are in agreement
with the results of this study which was conducted in a logged over
forest in open gaps where light intensity was presumably adequate.
Established that regular cutting of competing vegetation greatly
improves the performance of planted seedlings in open gaps that have
developed from logging.  ere is a positive impact in density on forest
disturbance through logging on seedlings. is nding concurs with
results in this study which has established that the density of seedlings
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