
Introduction	
Soil and vegetation are individual planetary components of the 
terrestrial system that contribute both as individuals and 
entities to facilitating myriad ecosystem services for the 
sustenance of humans on earth. Its combined entity as 
watershed exerts a critical catchment-basin characteristics on 
forest tracts, along a uniform water area often naturally situated 
to protect from degradation by anthropogenic activities [1, 2]. 
The ecological resilience of watersheds is therefore 
characteristically comprised of a portion of forested land that is 
directly drained by tributaries of a river, for exchanges of 
nutrients which tend to often become less resilient and 
nutrient-rich away from the water body. But, the interplay of 
stand vegetation, roots and �ine litter qualities have been 
reported as a signi�icant edaphic matrix that confer a wide range 
of ecosystem values on the forest soil [3] by aiding in the 
translocation of nutrients within the watershed. These areas 
play a crucial role in safeguarding water quality and maintaining 
the ecological health of aquatic and terrestrial systems, 
particularly in regulating nutrient �low from the aquatic regions 
for a wide range of utilitarian value [4].
The ecological services of watersheds are well documented as 
essential for the protection of forest soil, which in turn aids in 
the maintenance of soil structure and fertility. 
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ABSTRACT
Watersheds	are	specialized	forest	ecosystems	endowed	with	the	potential	for	water	regulation,	edaphic	and	biodiversity	support	but	are	
fast	becoming	threatened	by	anthropogenic	activities,	particularly	agriculture,	deforestation	and	urbanization.	This	study	examined	the	
intactness	of	edaphic	and	vegetation	components	of	the	Iyi-Mgbiligba	watershed	in	Azagba-Ogwashi,	Delta	State	to	support	ecosystem	
services.	Soil	and	forest	�loor	litter	components	were	determined	for	soil	physicochemical	properties	and	organic	matter,	vegetation	
species	 diversity	 and	 distribution	within	 established	 fragmented	watershed.	Data	were	 subjected	 to	 descriptive	 statistics	 and	 the	
Pearson	correlation	matrix.	Results	showed	a	sand	content	ranging	from	809	-	882	g/kg,	with	0.001skewness	and	-3.328	kurtosis,	
indicating	a	symmetric	and	�latter	distribution	than	normal;	signi�icant	differences	(p	<	0.05)	in	sand,	clay,	and	moisture	contents	
between	groups;	signi�icant	and	positive	correlation	between	organic	matter	with	cation	exchange	capacity	(0.99),	and	exchangeable	
acidity	(0.90)	but	negatively	correlated	with	C/N	ratio	(-0.99)	to	suggest	interactions	for	soil	forti�ication.	Stand	vegetation	root	assay	
was	 signi�icantly	 skewed	 (1.25)	 and	 kurtotic	 (2.21)	 for	 deciduous	 species,	 implicating	positive	 in�luence	 on	 soil	 aggregation	 as	 a	
signi�icant	 interdependence	 relationship	 for	 the	 sustainable	 service	 life	 of	 soil	 stabilization,	 improved	 water	 in�iltration,	 and	
contribution	to	nutrient	management	among	anthropogenic	activities	in	Iyi-Mgbligba	watershed.
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This is particularly important for sustaining endemic plant life 
and supporting diverse ecosystem services [5, 6]. Furthermore, 
watersheds signi�icantly contribute to the recharge of 
underground water aquifers, a process critical for ensuring a 
sustainable water supply for both human consumption and 
ecosystem needs [7]. 
Watersheds have been reported to play a pivotal role in 
combating soil erosion, which can lead to sedimentation in 
waterways and negatively affect aquatic habitats, by the regular 
moisturization of forest tracts.  Effective watershed 
management practices can mitigate these issues and promote 
healthier ecosystems [8]. Moreover, the nutrient �low within 
forest ecosystems is facilitated by watersheds, ensuring that 
essential minerals and organic matter are available for various 
biotic communities. This nutrient cycling is crucial for 
supporting �lora and fauna, thus maintaining a regular in�lux of 
biodiversity to provide habitat [9, 10]. It is these complex 
interactions within these systems that underscore the 
importance in preserving ecological balance and enhancing 
resilience against environmental changes [11]. 
Litter decomposition in forest watershed ecosystems has been 
reported as major driving nutrient cycling, soil formation, and 
organic matter replenishment. This is because decomposition 
in�luences the essential nutrient availability, for ecosystem 
productivity and resilience [12, 3] since the rates largely depend
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Iyi-Mgbiligba watershed forest is located in Azagba-Ogwashi on 
lat. 6°14'33'' N and long 6°35'42'' E, Aniocha South LGA of Delta 
State. The forest is nestled within the Lowland rainforest in 
northern Delta State. Iyi Mgbiligba forest holds profound 
spiritual signi�icance for the local indigenous community, 
serving as a sacred site for traditional rituals and ceremonies.
The watershed has the Mgbiligba stream with 4 unique seams of 
good exposed lignite with an average thickness of 7 m and an 
overburden range of 15-20 m [23]. The lignites are generally 
brown to black in color with high calori�ic value of 10,825 

6BTU/lb and up to an estimated quantity of 125 x 10  tons [24].
The estimated land area of the Iyi-Mgbiligba watershed forest 
between 2005–2013 declined from 22.79 to 15.32 ha [25]. It 
consists of two (2) parts in the stream forest region comprising 
the forest area and the source of the stream, elevated at 
approximately 6.5m from the ground level than the supporting 
degraded forest area that is over 30-38 m high above the source 
of the stream; and the agricultural acquired portions where 
farmlands with rubber plantations exist. The Rubber (Para 
rubber)	 Hevea	 brasiliensis has existed on these parts of the 
stream forest for over 30 years. It was the �irst plantation earlier 
used to replace the lost forest trees species. The Hevea currently 
serve as edaphic support for the eastern axis of the stream forest 
while at the same time, serving as a source of fuelwood for the 
Azagba-Ogwashi Community.
The degraded farmland forest area is on the western �lank of the 
stream forest and covers over 60 % of the stream forest with 
remnant forest indigenous species. Species of Kola	 nitida, 
Irvingia	gabonensis, Elaesis	guinensis	(Palm), Entandrophragma	
cilindricum and Utile along with Vitex	doniana species constitute 
the forest area.

Vegetation	and	Climate	
The vegetation and climate of the Iyi-Mgbiligba Forest in Asaba, 
Nigeria, contribute to its ecological signi�icance and 
biodiversity. The forest is characterized by lush tropical 
vegetation, including dense patches of tropical rainforest 
species such as Mahogany, Iroko, and oil palm trees. The climate 
of the region is typically humid and tropical, with high 
temperatures and abundant rainfall throughout the year, 
especially during the wet season. The diverse �lora and favorable 
climate create a habitat suitable for various wildlife species, 
including birds, mammals, and reptiles, enhancing the 
ecological importance of the forest.

on litter quality, climatic conditions, and microbial community 
structure [13, 14]. Furthermore, differences in temperatures 
particularly under the moderation of land and sea breeze have 
shown accelerated microbial activity and decomposition rates 
in tropical watersheds [15, 16]. Forti�ication of watershed forest 
soils by the decomposition dynamics impact greatly on soil 
organic matter content which enhance soil structure and water 
retention capacity to ensure soil stability and reduces surface 
runoff for soil health and long-term ecosystem resilience [12].
The evergreen composition of the watershed has attracted a lot 
of anthropogenic activities that range from different 
agricultural practices including harnessing the relative 
adjoining land area for cattle ranching due to the availability of 
water all year round	 [6]. The excessive loss of litter through 
deforestation has been reported to disrupt nutrient cycling, 
leading to soil degradation and reduced productivity in forest 
watersheds [16]. Consequently, watersheds have in recent times 
become threatened as a result of the increasingly numerous 
activities leading to the reduced functioning of many secondary 
component services and impaired capability to ecologically 
regulate the nature-assigned bene�its. Watersheds are typically 
characterized by a delineation of land that is in�luenced by the 
topography of the landscape, resulting in a unique combination 
of soil, vegetation, and hydrological characteristics.
Unfortunately, the increasing activities in search of nutrients for 
better agricultural yield have been shown to degrade watershed 
especially after the loss of standing forest vegetation [17]. It is 
this forestry-agriculture interface especially in peri-urban 
localities that pose a serious challenge to the mitigating 
potential of forests in the role against climate change as carbon 
sink in the expanding urban areas. Attempts at colonizing the 
same tract of forest by tourism facilities have equally been 
detrimental to the sustainable conservation of watershed [18, 
19, 20, 21] as pollution and eutrophication often set in as a result 
of the introduction of inorganic compounds and materials that 
acidify soils and limit bacterial activity, thereby leading to 
slowing decomposition rates [16]. 
The contemplated ecological importance of watersheds goes far 
beyond the immediate forest tract area as it contributes to the 
macro-climatic condition, water quality, and global carbon sink 
scheme and ecosystem health of enhanced interphase [22]. Its 
capacity to manage the evapotranspiration rates and suction 
pressure dynamics of the underlying water often enhances local 
and global signi�icance. 
Consequently, the patterns of specialized forest loss without an 
appropriate estimate of the opportunity cost ecologically by 
proper evaluation of the probable land-use impact on soil 
properties portend danger for sustainable ecosystem 
management of ecosystem services. The situation is even worse 
off for the Iyi-Mgbiligba watershed forest with both exploitable 
mineral and timber resources alongside the strategic position 
for infrastructural development. Therefore, this study assessed 
the in�luence of existing land-uses on the edaphic properties of 
the Iyi-Mgbiligba watershed forest intending to visible 
relationships between the edaphic and remnant vegetation 
within the watershed for design of sustainable management 
template against degradation and further fragmentation/ 
shrinkage. 

Materials	and	Methods
Description	of	Study	Area
The study was carried out at the Iyi-Mgbiligba watershed 
stream forest. 

Table	1:	Ecological	description	of	Iyi-Mgbiligba	watershed	forest,	Azagba-
Ogwashi

SOURCE:	[26]
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The coef�icient of variation was computed to ascertain the 
variability of variables in the watershed. One-way analysis of 
variance was used to compare each variable between the 
fragmented portions at p < 0.05 signi�icant level. 

Results	and	Discussion
Watershed	soil	physical	properties	
The result of descriptive statistics for various soil physical 
variables is presented in Table 2. Based on the coef�icient of 
skewness and kurtosis, a good number of the evaluated soil 
properties were not signi�icantly skewed (avs < 0.61) or 
signi�icantly kurtotic (avk < 1.22). The sand content ranged from 
809.6 - 882.0 g/kg with a mean of 845.56 g/kg. A skewness close 
to zero (0.001), suggests a symmetric distribution, while the 
kurtosis (-3.328) suggests a �latter distribution than normal. 
The silt ranged from 87.0 - 90.3 g/kg, with a mean of 88.72. The 
skewness (0.01) and kurtosis (-1.72) suggest a near-normal but 
slightly platy-kurtic (�latter) distribution. The clay had a wider 
range from 29.9 to 100.1 with a mean of 65.73 g/kg. The 
skewness (-0.003) suggests a near-symmetrical distribution, 
while the signi�icant kurtosis (-3.325) shows a �latter shape 
probably inclined to high deposit and decomposition of litters to 
increase soil organic carbon. These �indings conform to [30] that 
soil organic carbon can increase silt and clay contents 
independent of climatic condition where litter supply is 
favorable since interactions cold lead to formation of suitable 
organic-metal complexes capable of protecting decomposition.
Moisture content ranged from 33.3 - 39.4 %, with a mean of 
36.08 to indicate moderate variability. The skewness (0.06) 
suggests a slight positive skew, and signi�icantly kurtotic (-3.12) 
points to a �lat distribution to index possible �ine nutrient 
distribution within the Iyi-Mgbiligba as a result of the moderate 
variability. Furthermore, this �inding showed that Iyi-Mgbligba 
is still relatively intact because [31] asserted that high moisture 
content variability in watershed forests was connected with 
high degradation to standing forests either by deforestation or 
soil degradation from nutrient miners. 

3The bulk density ranged from 1.42 - 1.48 g/cm , with a mean of 
1.45, showing little variability. It has a slight negative skew (-
0.33) and a moderate but signi�icantly kurtotic (0.52), 
suggesting its closeness to a normal distribution but slightly 
peaked due to the physical environment of the soil in the 
watershed area.

Table	2:	Descriptive	statistics	for	the	watershed	soil	physical	properties

Soil	sampling
Soil samples were collected from 0 – 30 cm depth in the 
fragmented upper, middle, and lower portions of the watershed 
forest area. Plots of 160 x 160 m were mapped out in each 
portion of the upper, middle and lower watershed forest 
fragments with the aid of meter tape, ranging pole and global 
position system (GPS). Soil samples were then collected using 
the 2.50 cm Dutchman hand soil auger from each plot at 1.00 m 
intervals along the grid of established nodes. 
Sixteen (16) replicate samples were taken at the perpendicular 
point to the stream for the fragmented portions. Collected 
samples were labeled and stored in poly bags before laboratory 
analysis for aggregate size, physical and chemical properties. 

Root	length	and	density	assay
Fine root growth, as an assay for-root detrital inputs to soil, was 
taken and measured from depth of 0 – 15 cm using 2 mm mesh 
ingrowth cores for the identi�ied vegetation type as described 
by [27]. Roots were separated from the soil using the 
combination of the �lotation and sieving method. The root 
lengths of separated roots were estimated by the line-intersect 
procedures as employed by [28]. Roots were spread over grid 
squares and then the number of intersections of roots with 
horizontal and vertical grid lines was counted. When a grid 
dimension is 1cm, the number of intersects times/by 11/14 
gives the root length in centimeters. 
 
Forest	litter	assessment
Quadrants of 1.00 x1.00 m were used to access the forest �loor 
litters within the mapped (160 x 160 m plots) in each 
fragmented land use portion. Fine litters within 16 quadrants in 
each mapped plot of the fragment were collected using the 
garden fork while avoiding the soil particles to ascertain the 
�inite rate of forest �loor litter production in the evergreen and 
deciduous forests. These were weighed and recorded as the 
�loor litter per hectare and was adjudged either on the decline or 
increase if �inite rate of inverse (y) is less than or greater than 1 
as employed by [29].

Statistical	analysis
Data collected from the soil and vegetation were subjected to 
classical statistical methods for minimum, maximum, mean, 
skewness, kurtosis and standard derivation. 

LEGEND:	MC=	Moisture	content;	Bulk	density	=	BD
0.5 0.5Signi�icant	if	the	absolute	value	of	skewness	or	kurtosis	is	≥	2x	its	standard	error	of	skewness	[(6/n)	 ]	or	kurtosis	[(24/n)	 ].		⃰Signi�icant;	ns:	Not	signi�icant
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This �inding aligns with [33] that the introduction of often more 
than two land uses of forest thinning and prescribed burning 
resulted in drastic and non-synergetic relationships among 
exchangeable bases. These statistics help identify which 
variables exhibited greater variability and underpin effects of 
various improper land-use patterns on forest management for 
soil conservation efforts.
Exchangeable Na and Al exhibited low variability, while CEC and 
exchangeable acidity had a higher skewness and kurtosis, 
indicating more variability and distinct distribution in Iyi-
Mgbiligba watershed. This �inding reveals signi�icant threat to 
the watershed because study by [34] reported that high level of 
organic matter decomposition is critical to increased CEC since 
it enables soil to retain and release nutrients for sustainable 
forest management. Although the �inite qualities of ingested 
organic matters due to the inverse relationship often regulated 
by the moisture content may have contributed to the observed 
differential in nutrient storage and release upon requirement by 
standing vegetation, particularly under agricultural land-use. 
This is because in forest management, signi�icant variations in 

2+ 2+chemical properties of Ca  and Mg , both being critical for plant 
nutrition, could underscore the need for tailored interventions, 
since these elements affect vegetation health and soil fertility	
[35]. 
However, the lack of signi�icant differences in some investigated 
vegetation variables may not be unconnected with potential 
stability probably as a result of compensating environmental 
moisture regime, unchanging conditions and the limited 
interaction of the variables. This result agrees with [36] on 
forest biomass formation and distribution which could lead to 
increased break down of soil structure due to reduced 
anchorages on root matters and its secretion, the capacity to 
support internal water direction becomes impaired.

Table	3:	Descriptive	statistics	for	the	watershed	soil	chemical	properties

Watershed	soil	chemical	properties
Table 3 shows a detailed summary of various soil chemical 
variables. The statistics include the minimum and maximum 
values, mean, standard deviation, coef�icient of variation, 
skewness (degree of asymmetry in data distribution), and 
kurtosis (degree of peak in data distribution). Most of the soil 
properties were signi�icantly skewed (0.61) or signi�icantly 
kurtotic (1.22). This may not be unrelated with the varied 
impact of land-use on the watershed forest. The pH in water 
ranged from very strongly acidic to strongly acidic, while the 
organic carbon content show considerable variability with 
mean = 16.35 and SD = 2.31 to reveal the variegated impact of 
anthropogenic activities on the different land-uses. This �inding 
agrees with [32] that reported low carbon footprint due to 
deforestation in parchment forests. The low coef�icient of 
variation values especially for the exchangeable bases may not 
be unconnected with various land-uses particularly agriculture 
owning to regular nutrient mining without commensurate 
forest stand to compensate for the loss via cultivation. Hence, 
the soil organic carbon content shows considerable variability, 
indicating diverse soil organic matter input probably dependent 
on the various underlying decomposition mechanisms often 
conferred by the resident micro-organisms. These to a large 
extent provide signi�icant synergy in the formation of metal 
–organic complex since the interaction with microbes produce 
oxygen-rich functional groups as the carboxyl, hydroxyl and 
others. 
The Na and K were less variable, with smaller coef�icients of 
variation. Negative skewness in organic carbon suggests a 
concentration of data on the lower side, while positive skewness 
in others (Ca) indicates a long tail towards higher values 
probably due to perturbations in the soil resulting from 
different land uses. 

LEGEND:	OC	=	Organic	carbon;	OM	=	Organic	matter;	TN	=	Total	nitrogen;	CEC=	Cation	exchange	capacity;	EA	=	Exchangeable	acidity;	C/N	=	Carbon	nitrogen	ratio
0.5 0.5Signi�icant	if	the	absolute	value	of	skewness	or	kurtosis	is	≥	2x	its	standard	error	of	skewness	[(6/n)	 ]	or	kurtosis	[(24/n)	 ].		⃰Signi�icant;	ns:	Not	signi�icant

Watershed	vegetation	
Table 4 presents descriptive statistics for various forest variables as the evergreen and deciduous species counts, litter types, and 
root measurements across sampling plots. The data showed variability with the evergreen species as mean of 12.67 with a CV of 36.9 
%, indicating moderate variability as an indication of uniform silvical in�luence and better forest-soil health status within the 
watershed. Thus accounting for higher compensations compared to the deciduous species with higher net primary productivity 
thereby supporting the report of [37] that soil quality could become diminished and tend to permanent degradation of land 
productivity with loss of forest stands under mono plantation management. 

The root weight showed a very high standard deviation, suggesting extreme variability which may be advantageous in the edaphic 
sustainability of the watershed since macro-aggregates are often more susceptible to the disruptive forces of biological activities 
than micro-aggregates. 
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Table	4:	Descriptive	statistics	for	the	studied	watershed	vegetation

This observation is in line with [38] and [39] that such variability increases the dynamic stages of macro-aggregate turnover at which 
roots and hypae holding macro-aggregates together form the nucleus of micro-aggregate formation in the center of the macro-
aggregates. Root length exhibited negative skewness and positive kurtosis, indicating a heavy concentration of values near the lower 
end of the deciduous trees stand, with a sharp peak at the mean which may not be unrelated with the alteration often associated with 
the changes in soil quality due to reliance and preference of this area of the watershed for agriculture owning to litter yield per 
annum. This assertion corroborates [40] that recorded diminished supply and low mineralizable nutrients as a result of biological 
transformation in the root biome after the conversion of forestlands. 
For vegetation variables, the evergreen trees species, deciduous as well as evergreen litters were not signi�icantly skewed and root 
weight showed no signi�icant difference, implying uniformity in these vegetation variables. However, evergreen �loor litters showed 
a signi�icant difference, suggesting variability in these variables that may be linked to ecological differences based on species factors 
often strongly connected with vegetation type or soil conditions. These results suggest that soil properties are more in�luenced by 
group categorization than vegetation characteristics, possibly indicating that soil variables were more sensitive to environmental or 
management interventions.

0.5 0.5Signi�icant	if	the	absolute	value	of	skewness	or	kurtosis	is	≥	2x	its	standard	error	of	skewness	[(6/n)	 ]	or	kurtosis	[(24/n)	 ].		⃰Signi�icant;	ns:	Not	signi�icant

Pearson	correlation	matrix	of	chemical	properties	
Table 5 presents a Pearson correlation matrix of the chemical 
properties of soil in Iyi Mgbiligba watershed forest, showing the 
relationships between key soil chemical properties such as 
organic matter content, calcium (Ca²⁺), magnesium (Mg²⁺), 
potassium (K⁺), sodium (Na⁺), cation exchange capacity (CEC), 
exchangeable acidity, aluminum (Al³⁺), total nitrogen (TN), and 
the carbon-nitrogen ratio (C/N).
The organic matter showed a strong positive correlation with 
most variables as CEC, exchangeable acidity and Al but negative 
correlations with K and C/N ratio. These results agrees with [41] 
that showed an increase in CEC with organic matter due to the 
readily conversion potential of decomposition by microbial 
communities. 
Calcium is positively correlated with organic matter and 
concurs with the �inding of [42] that Ca play a critical role in the 
formation of clay-polyvalent cation-organic matter complex in 
soil aggregate stability. Even though weakly and negatively 
correlated with Mg, result suggests better impact on the 
watershed soil aggregates since the likely deleterious effect 
from swollen clay would be managed substantially. 
Furthermore, Mg had a strong positive correlation with CEC, 
exchangeable acidity, and Al, while TN had a negative 
relationship with K. This negative correlation may not be 
unrelated with the competition often associated ion absorption 
in nutrient uptake and phytocycling processes, with shoots and 
twigs having differential preferences to account for quantities in 
the resultant organic matters on the watershed forest soil. This 
assertion was corroborated by the fact that K had a positive 
correlation with CEC to indicate its probable better preference 
for Mg by the standing vegetation species. CEC had a positive 
correlation with organic matter, exchangeable acidity, Al, and 
TN. This �inding agrees with [43] that reported increase in 
cation exchange capacity with an increase in organic matter and 
TN as decomposition increases but negatively with C/N ratio as 
stored materials are often expensed contrary to storage as 
nutrient in CEC. 

Exchangeable acidity had a strong positive correlation with Al. 
The TN was negatively correlated with organic matter and C/N 
ratio within the watershed forest. This may be related to 
appreciable carbon loss as a result of an increasing supply of 
nitrogen that was actively engaged in the decomposition 
process. 
Al had a high positive correlation with TN, and organic matter; 
Ca, CEC, and exchangeable acidity were highly correlated with 
each other, suggesting that high organic matter content may be 
linked to increased CEC and acidity levels in the soil. This result 
corroborates the �indings of [44, 45] that nutrient statuses of 
forest soil are closely tied to the standing vegetation because of 
the regular deposit of leaf litters upon decomposition. While, the 
negative correlations between organic matter and variables as K 
and C/N ratio indicate potential nutrient interactions that could 
affect soil fertility as a result of the selective translocation of 
nutrient elements during the phytocycling process. 
The strong correlations among organic matter, CEC, and 
nutrient levels suggest that managing soil organic matter could 
therefore be signi�icant to maintaining tropical forest soil for 
fertility and structure in this watershed ecosystem. This 
assertion concurs with the result of [46] managing soil organic 
matter is crucial for maintaining healthy forest soils, as it 
signi�icantly impacts fertility, structure, and overall ecosystem 
function, especially in watershed ecosystems.
Correlation values showed strong level of statistical 
signi�icance, highlighting reliable relationships among these 
soil properties in the ecosystem. Recent studies support these 
�indings by highlighting the in�luence of soil properties on 
vegetation distribution. This �inding agrees with [47] that 
demonstrated that soil pH and organic carbon as key factors 
in�luencing forest growth and soil fertility with the signi�icant 
results observed in this study for soil chemical properties. 
Similarly, [48] found that soil moisture content and bulk density 
signi�icantly affect root growth, which is consistent with the 
variations seen in soil physical properties to warrant inclusion 
in basic environmental planning [48]. 
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Table	5:	Pearson	correlation	matrix	of	watershed	chemical	properties

Conclusion
The study reveals the ecological signi�icance of watershed 
forests in maintaining soil stability, regulating water cycles, and 
supporting biodiversity in Iyi-Mgbiligba stream forest. The 
edaphic-vegetative characterization showed a strong 
interdependence between soil properties and parchment 
vegetation types, which collectively enhanced the forest's 
resilience and capacity to provide essential ecosystem services. 
The presence of a variety of soil types, diverse vegetation, and a 
complex root system within the watershed forest depicts a 
crucial ability for stabilizing soil, controlling erosion, and 
promoting nutrient cycling underscoring the need for 
sustainable management practices to mitigate the effects of 
anthropogenic pressures on the Iyi-Mgbiligba watershed. 
Therefore, prioritizing conservation efforts and implementing 
sustainable land-use practices are essential to preserve this 
veritable platform for ecosystem services and ensure long-term 
ecological balance.
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