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Abstract  This research looked at runoff, sediment and 

vegetation relationships in 3-year, 5-year, and 10-year-old 

fallows in southern Nigeria. Sixty-one significant 

rainstorms were registered with a total rainfall amount of 

1,359 mm. Correlation results revealed that runoff was 

positively related to sediment loss across the plots. 

Vegetation parameters exhibited negative and negligible 

relationships with runoff volume on the 3-year, 5-year, and 

10-year fallow plots. For the 10-year fallow plot, the high 

crown cover substantially decreased sediment loss (r = -

0.232); Slight increase in crown cover on the 5-year fallow 

plot resulted in a significant reduction in sediment loss (r = 

-0.445). While for the 3-year fallow plot, tree/shrub density 

substantially reduced sediment loss (r = -0.534). The results 

obtained implied that erosional losses (runoff and sediment) 

occurred on all fallow treatments irrespective of fallow age 

and that the presence of vegetation considerably decreased 

the amount of sediment loss. Based on this, the study 

suggested that vegetation should not be wholly destroyed 

during land preparation for crop cultivation to speed up 

vegetation restoration and decrease land degradation. 

Keywords  Runoff, Sediment Loss, Vegetation 

Parameters, Relationship, Fallows 

1. Introduction

Vegetation in many geographical locations and time 

plays vital roles in shielding the topsoil from unfavourable 

weather conditions, particularly soil erosion and its 

associated erosional losses (runoff, sediment and nutrient 

losses). The existence of vegetation in any environment 

gives the soil sufficient protection, thereby minimising the 

depletion of essential soil nutrients necessary for plant 

growth [1,2]. Runoff-sediment studies in fallows of 

different ages provide an essential understanding of the 

effectiveness of vegetation in suppressing rainwater which 

is a vital factor in generating runoff. Such a study brings to 

our understanding the rainfall-runoff-sediment processes 

during vegetation rejuvenation. In fallows, vegetation 

assists in holding back soil erosion and its related losses 

[1,3]. The erosion-repressing efficiency of vegetation 

components in different fallows depends on the fallow age 



484 Relationships between Erosional Losses and Vegetation in Fallows of Southern Nigeria  

 

or abandonment and the nature of vegetation (sparse or 

dense). In an environment of sparse vegetation, the 

quantities of runoff could be high, which may affect the 

optimal nutrient buildup in the soil due to the loss of topsoil 

nutrients in liquid form. 

Soil erosion results in the loss of topsoil, which, if 

unchecked, could translate into a decrease in crop yield for 

subsequent farming activities or planting season [1,3,4]. 

According to [5,6], soil erosion is a primary environmental 

concern in tropical Africa. This is because it drains the soil 

of necessary nutrients, which makes it unbefitting for crop 

cultivation. This is because depleted soil lacks the nutrient 

requirement or capability to sustain proficient food crop 

cultivation. The change in vegetation has a considerable 

consequence on the quantity, and the kind of biomass 

returning to the soil influences the quantity/amount of 

micronutrients returned to the soil. It has been established 

that the degree of soil erosion and the volume of sediment 

loss vary with time and the nature of vegetation at a given 

location. This is why the quantity of nutrient and sediment 

losses (erosional losses) depends mainly on the ability of 

plants to deflect the effects of raindrops on the soil surface 

properly [1,3]. On the one hand, whether the vegetation is 

sparse or well established, a small number of nutrients will 

be built up in the soil. In contrast, essential nutrients are 

detached from the surface soil during severe downpours 

when the soil is entirely drenched (saturated). 

Where soil, topography and climate are related, the 

disparity in runoff and sediment loss is usually connected 

to the change in vegetation [1,4,5]. As a result, it is critical 

to understand the nature of the runoff-sediment connection 

in vegetation fallows to implement improved management 

measures to prevent nutrient loss. Studies on runoff-

sediment and vegetation associations in vegetation fallows 

of varied years of abandonment need to be adequately 

documented. More documented literature on runoff-

sediment relationships in abandoned farmlands of varied 

ages is needed. Consequently, most existing research has 

focused only on the interplay of rainfall, runoff, and 

sediment in plantations and cropping systems [1,4,5,6]. 

Other research investigated the link using other land uses 

such as mulched, bared, and vegetated surfaces [1,3,7]. In 

spite of the availability of these ad-related studies, much 

remains unknown about how ecosystem development 

proceeds during fallow periods. There is a particular need 

for empirical evaluation to understand how vegetation 

characteristics contribute to erosion suppression during the 

process of nutrient restoration. Also, these studies failed to 

assess the role individual vegetation parameters across 

fallows of varying ages play in minimizing soil erosion. 

They only quantified runoff volume ad sediment loss in 

different vegetated surfaces without probing further to 

show the attenuating contributions of vegetation attributes 

or components. It is against this background that the 

present study is carried out. The current research was thus 

carried out to ascertain the nature of the runoff-sediment 

and vegetation interaction in abandoned farmlands aged 10, 

5, and 3 years in a typical rainforest zone of southern 

Nigeria. It is relevant for us to understand the various roles 

that vegetation components play in erosion control. This 

will inform site-specific sustainable land and forestry 

management practices to be put in place to promote the 

effectiveness of observed vegetation component (s) in 

reducing erosional losses. The findings of this study 

contribute to SDG 15, which focuses on land degradation 

neutrality. It aims to reduce the continuous loss of 

productive lands through effective management of forests 

and other green components. 

2. Materials and Methods 

2.1. Study Area 

Agoi-Ekpo, the study area, is geographically located at 

5° 50' 0" North and 8° 16' 0" East. The Cross River plain is 

one of the lowlands of southern Nigeria [8-11]. Agoi-Ekpo 

is located in the humid equatorial climate of the tropics, 

characterised by abundant rainfall, relative humidity, and 

apparent high temperatures [3,8,10,12-14]. Vertisols are 

the primary soil type. Cretaceous sediments are the parent 

material, and it has an abundant forest [12,13,14,16]. The 

people are farmers, while civil service and teaching are the 

top white-collar jobs [1,3,15,16]. 

2.2. Periods of Experiment 

Studies on runoff and nutrient loss have considered 

different experimental periods (years, months, days and 

weeks). The length of the experiment usually depends on 

the study's aim and the presence of lasting runoff plots to 

mention a few. Studies carried out by [13,16.17] used a 

study period of two months to measure soil erosion (runoff 

and nutrient loss). [18,19] used one year for soil erosion 

study. Also, [18,19] employed a cropping year to assess 

nutrient loss. Again, [18,19] employed 3 years, while [21-

23] studied soil erosion using 5-year data. These studies, 

among numerous others, employed varying periods to 

understand soil erosion dynamics. This study evaluated soil 

erosion dynamics in vegetation fallows for one year. 

Nevertheless, an examination was carried out on 54 

rainstorms with a significant quantity of sediment. 

2.3. Sampling 

Different vegetation fallows of 5-year-old, 3-year-old, 

and 10 years old were chosen and investigated using land 

use histories from farmers in the region using the 

participatory rural appraisal technique. In each category of 

fallow, a 40m2 runoff plot was established for soil erosion 

assessment. 

2.4. Design and Installation of Runoff Plots 

Wood was used to construct runoff or soil erosion plots. 
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The wood stretched 10cm below the ground and 15cm 

above it. The plots had a length of 10m and a width of 4m 

(40 sq. meters). A runoff collecting gutter was installed in 

the centre of the 4m width. A plastic hose linked the gutter 

to a storage container (250 litres). The role of the pipe was 

to direct stormwater with eroded sediment to the storage 

container after every downpour. The runoff storage 

container was placed in a pit with a length of 25m2 and a 

depth of 3.5m. Runoff was conveyed to the collection 

containers via a PVC pipe. 

2.5. Rainfall, Runoff, and Sediment Loss Estimation 

At 0900 hours, a simple rain gauge was utilised to 

measure rainfall quantity using a gauged cylinder. The 

equipment was placed 40 metres distant from the plots. The 

runoff volume was measured/estimated in litres. The total 

amount of runoff and eroded sediment were measured in 

line with the steps illustrated by [21-23]. An electronic 

balance weighed and measured the eroded sediment in 

grams. The measured unit of runoff in litres was 

transformed to millimetres, whereas eroded sediment 

recorded in grammes was later converted to a kilogramme 

per hectare (kg ha-1) [21,24,25]. The coefficient of runoff 

was determined as a percentage of rainfall recorded by a 

rain gauge; as such runoff coefficient (expressed in mm) 

was computed for each rainstorm using the procedure given 

by [21,24,25]. Thus: 

Runoff coefficient (mm) =   Runoff (mm)   x 100 

Gross rainfall (mm) 

The above algorithm of diving runoff (mm), by the 

amount of rainfall received, indicates the runoff ratio per 

millimetre of rainfall. 

2.6. Estimation of Vegetation 

The line intercept approach was used to calculate crown 

and basal cover percentages [25-27]. A DBH (diameter at 

breast height) of 1.3m was used to determine the girth or 

size of a tree [27,28]. Girth measurements were taken on 

plants with girths greater than 0.10m dbh. Similarly, the 

herbaceous composition was measured using 1m2 subplots 

[27-29]. A ruler expressed in centimetres estimated litter 

depth in each plot by pressing a ruler into the ground. The 

composition of tree/shrub stands was determined by 

enumerating the stems of individual species in each plot. 

The herbaceous cover was assessed using the line-intercept 

approach, which included putting 20m of tape on the plot 

floor, marking parts not surrounded by plants (that is open 

spaces), and subtracting the length of the tape from the 

length of the tape. The result is a cover percentage 

calculated by multiplying the amount by 100. 

2.7. Statistical Analysis 

The data collected from the field were analyzed using 

One-Way Analysis of Variance, Pearson’s correlation, 

tables, percentages, charts and averages were used to 

analyze the quantitative information on runoff volume and 

sediment losses. Statistical analysis was performed with the 

aid of SPSS software. 

3. Results 

3.1. Analysis of Rainstorm and Runoff Incidence 

Notably, during the experiment, runoff and sediment 

losses were significant on the 5-year fallow. Thus, sixty-

one (61) storms of 5.2 mm or more caused detectable runoff 

on the 5-year and 3-year-old plots and sixty (60) on the 10-

year fallow experiment. On the other hand, out of the sixty-

one (61) storms recorded in the entire experiment, only 

fifty-four (54) storms generated sediment. On the 5-year-

old fallow, fifty-four (54) of the runoff volumes produced 

significant sediment, while on the 3-year fallow, surface 

runoff and associated sediment loss were observed for 

forty-four (44) of the rainstorms. For the 10-year-fallow, 

sediment loss was observed and measured in thirty-six (36) 

rainstorms out of the 54 rainfall that produced sediment on 

the 5-year-fallow. 

Similarly, because of changes in plot treatment - 

vegetation establishment and type - the amounts of runoff 

and sediment fluctuate over time among the plots. Also, 

much of the variability in soil erosion across the runoff 

plots may be explained by differences in site characteristics 

(mainly litter depth, crown and ground cover). The 10-year 

fallow was mostly made up of trees, with a few shrubs and 

plants thrown in for good measure. There were more trees 

on the 10-year- plot. Again, the 5-year fallow plot was 

mainly made up of bushes, with a few stands of trees and 

plants thrown in for good measure; hence, it had more 

shrubs. The 3-year fallow plot was exclusively made up of 

herbs with several stands of shrubs. Chromolaena odorata 

was predominant in the 3-year runoff plot. 

3.2. Rainfall 

As depicted in the table, 61 significant rainstorms were 

recorded in the rainy season of 2012, responsible for 1,359 

mm of the total rainfall amount (Table 1). In a related study, 

[29-32] reported a similar rainfall amount (1000 – 2000 

mm) in a rainforest zone of Uganda. The rainfall amount 

recorded in this study is below the value of 4,069 mm 

reported in 2012 for Calabar [31-34]. Also, [1,31-35] 

reported a yearly rainfall of 3,500 mm and above in the 

tropical forest belt of Nigeria. Out of 77 rainfall events 

recorded, 61 produced runoff volumes. The high rainfall 

amount recorded during the experiment's duration shows 

the possibility of generating runoff and sediment loss, 

especially on the fallows with meagre canopy and 

herbaceous cover [1-3]. 
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Table 1.  Rainfall (mm) amount across the fallows 

Rainfall N Min Max Sum Av. Std. Deviation 

Rainfall amount 61 5.2 101.2 1360.0 22.30 19.18 

Table 2.  Runoff and sediment losses across vegetation fallows 

Erosional losses 

Fallows 

F- value 3-year 5-year 10-year 

Sum Avg. Sum Avg. Sum Avg. 

Runoff (mm) 15.83 0.26 28.84 0.47 6.63 0.11 22.27* 

Sediment loss (kg/ha) 2729 50.54 11299.05 209.24 671.0 12.43 15.43* 

Significant at 5% alpha level 

 

3.3. Runoff and Sediment Losses across Fallow 

Vegetation 

Table 2 shows the 12-month runoff and sediment losses 

documented from the abandoned plots. The average runoff 

volume for the three plots varied, with the 5-year-fallow 

plot having the most enormous runoff volume and the 10-

year fallow plot having the lowest. The 10-year plot 

produced little runoff, with a twelve-month overflow rate 

of 6.63 mm. The annual overflow in different treatments 

differed. Simply put, the 5-year-old treatment was 

particularly sensitive to runoff [1-3]. The variant in runoff 

volume is accredited to the disparities in surface cover, 

especially vegetation and herbaceous, in cutting off and 

plummeting the force of rainfall. Runoff amounts 

significantly varied among the studied fallow plots (F = 

22.27, P<0.05). The quantity of runoff experienced from all 

the plots was lower than that of 72.1 mm, 66.2 mm, and 

31.1 mm reported on shrubs, maize and natural forest plots 

[1,34,36]. The runoff value was also below the amount 

reported in Ilorin, Nigeria, by [37,38]. They reported 44 

mm, 11 mm, and 61 mm for bush fallow, conventional 

farming, and no-till farming. Variations in overflow (runoff) 

volumes in the initial experiments were attributed to land 

use categories and experiment duration. 

Table 2 shows the information on sediment losses across 

fallow treatments. It was discovered that the 5-year- fallow 

had the maximum sediment loss with an average value of 

209.24kg per ha per year. Similarly, the 10-year- fallow 

had the shortest loss of 12.43kg/ha/year. The changes in 

sediment loss across plots were attributed to differences in 

herbaceous cover, plant cover, and herbaceous composition. 

The occurrence of canopy gaps and a low proportion of 

herbaceous cover is attributed to the highly significant 

sediment loss on the 5-year-old plot. The sediment loss 

pattern among the abandoned plots progressed similarly to 

runoff, with the 5-year-old fallow recording tremendous 

losses. 

Also, the amount of sediment lost varied substantially 

across plots (F = 15.43, p0.05). While the levels of 

sediment loss recorded throughout the plots are greater than 

those reported by [7,9,19,28,29,31,32]. The observed 

discrepancies might be attributed to variances in the 

quantity of rainfall and treatment kinds applied. As 

previously stated, differences in rainfall frequency, study 

length, and rainfall volumes may be attributed to 

differences in sediment loss. The current research assessed 

54 downpours that generated measurable sediment 

throughout the plots, while Daura and Avwunudiogba's 

study recorded 43 and 23 rainfall occurrences that 

produced sediment. The dimensions (sizes) of overflow 

solutions may also account for the variance in eroded soil. 

3.4. Runoff-Sediment Association 

Pearson's correlation results in Table 3 indicated that 

runoff displayed a positive and insignificant association 

with sediment. The correlation coefficients in the fallow 

plots ranged from 0.022 – 0.069. This implies that runoff 

volumes across the plots are related to sediment. This pays 

credence to the studies of [5,8,34,37,39,40] that revealed 

an increase in eroded sediment with the increase in the 

volume of runoff. This means that the loss in sediment 

increases with the increase in runoff amount. In line with 

the assertion of [32,33,36,41,42], runoff produced by 

rainfall is a grave environmental problem resulting in soil 

fertility loss in tropical Africa. The association between the 

erosional losses (runoff and sediment) from the fallow 

treatments showed a direct relationship, as its volume 

increased with runoff irrespective of the vegetation. 
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Table 3.  Cumulative runoff coefficient (%) in the fallow plots 

Fallow treatments Runoff coefficient (%) Average Std. Dev Std Error 

10-year old  2.77 0.05 0.02 0.00 

5-year old  12.25 0.20 0.09 0.01 

3-year old  6.32 0.10 0.05 0.01 

 

3.5. Effects of Vegetation on Runoff Coefficient 

Table 3 depicts the influence of vegetation on the 

proportion of rainfall lost as runoff. The fraction of 

rainwater that runs off the soil may be ascribed to plant 

features since the plots were uniform in slope and subjected 

to identical environmental conditions. In order to ascertain 

the effectiveness of the studied fallow vegetation in 

controlling runoff, the amount of runoff generated from 

every millimetre of rainfall (runoff coefficient) was used. 

The analysis of cumulative rainfall and resulting runoff 

show that the runoff coefficient on the 5-year-old, 10-year-

old, and 3-year-old plots was 2.8%, 12.3%, and 6.3%, 

respectively, of the gross rainfall amount of 1,360 mm 

obtained from runoff producing storms recorded during the 

experiment period. On all treatments, the cumulative runoff 

coefficient demonstrates an increased trend in runoff 

coefficient at the start of the rains. 

The runoff coefficient towards the dry season shows a 

decreased tendency, owing primarily to an increase in 

herbaceous cover with precipitation on the 3-year plot. 

Therefore, due to the scant ground cover induced by a 

bushfire, the 5-year plot had a high runoff coefficient. 

However, the 10-year- fallow had the most negligible 

runoff coefficient both at the beginning and conclusion of 

the trial. On the 3- and 10-year-old-fallow plots, the runoff 

was considerably decreased. Later in the experiment, 

runoff became greater on the 5-year- fallow plot than on the 

3-year-fallow plot. This is clear from the fact that there was 

little or no change in the crown and herbaceous cover 

throughout the trial. There were also canopy breaches in the 

5-year-fallow plot. The 5-year-fallow plot's sparse 

undergrowth and poor ground cover establishment 

increased runoff output. The apparent difference in runoff 

across treatments highlights the significance of vegetation 

in runoff control. Furthermore, the quick establishment of 

herbaceous species on the studied 3-year-old fallow 

increases infiltration, lowering the runoff coefficient. The 

findings are consistent with [4,10,11,33,36,41,42] 

conclusions that runoff hardly surpasses 3% of rainfall on 

well-protected surfaces and 12.6% on a partly vegetated 

surface. 

3.6. Relationships between Vegetation Components 

and Runoff 

Vegetation influences runoff volume [2,5.9,18]. Table 4 

shows that vegetation features had inverse and negligible 

relationships with runoff volume across the 10-year, 5-year, 

and 3-year treatments. Low inverse correlation values of -

0.068 to -0.366 were found between runoff and basal cover, 

girth, herb density, crown cover, litter depth, and ground 

cover on the 10-year-fallow plot. In contrast, in the 5-year- 

fallow plot, there were modest and negative relationships 

between runoff and basal cover, tree/shrub density, crown 

cover, herbaceous density, and herbaceous cover. These 

vegetative variables have correlation values ranging from -

0.002 to -0.441. The 3-year fallow plot showed an inverse 

correlation with tree/shrub density, girth, and litter depth. 

The correlation coefficients for these variables ranged from 

-0.159 to -0.336 (Table 4). These inverse relations indicate 

vegetation attributes' role in suppressing runoff. 

Furthermore, the joint contributions of vegetation 

variables on runoff volume indicated multiple correlation 

coefficients (R-values) of 0.773, 0.855 and 0.945 on the 3-

year, 5-year and 10-year plots. The positive correlation 

coefficients on all the plots indicate that runoff volume 

increases as vegetation components increase and vice versa. 

The vegetation variables were jointly responsible for 53.7, 

73.1, and 89.9 per cent of the variances in the runoff on all 

the plots. The remaining 46.3, 26.9, 20.1 and 11.1 per cent 

of the unexplained variances were attributed to other 

parameters not considered in the study. In addition, the test 

result for the significance of the multiple correlation 

coefficients using t-test statistics showed that the 

coefficients were significant at a 0.05 per cent confidence 

level (Table 5). The result implies that vegetation 

components are directly related to the runoff on the various 

treatments. 
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Table 4.  Correlation between runoff and vegetation components in fallows 

Correlation coefficients in the treatments 

Predictor variables 10-year  5-year 3-year 

TSD 0.037 -0.271 -0.530 

G -0.175 0.456 -0.134 

GC/HC -0.366 -0.251 0.215 

CC -0.363 -0.441 0.411 

LD 0.365 0.267 -0.054 

BC -0.068 -0.002 0.162 

DH -0.247 -0.299 0.273 

*Correlation coefficient is therefore significant at 0.05 level; 

TSD means Tree and shrub density 

CC means Crown cover in percentage (%) 

BC means Basal cover in percentage (%) 

DH connotes the density of herbs 

G means Girth-(m) 

HC/GC means herbaceous cover or Ground Cover in percentage (%) 

LD means Litter depth in centimetres (cm) 

Table 5.  Multiple correlation between vegetation components runoff and sediment loss 

Fallow plots 
Multiple correlation values Multiple correlation values 

r-Value (runoff mm) R2 (runoff mm) r-Value (sediment kg ha-1) R2 (sediment loss kg ha-1) 

10-year fallow 0.733* 0.537 0.696* 0.484 

5-year fallow 0.855* 0.731 0.915* 0.847 

3-year fallow 0.948* 0.899 0.975* 0.951 

*Multiple R-values significant at 5% confidence level 

3.7. Relationships between Vegetation Components 

and Sediment Loss 

Evidence from the literature reveals that runoff volume 

and sediment loss reduce with the increase in vegetation. 

This association between vegetation and sediment yield is 

usually used to validate the erosion model on the influence 

of vegetation [18,19,23,27,30,32,33]. Table 6 revealed that 

10-year fallow plot, there were few positive and negative 

relations between sediment loss and vegetation 

components. The quantity of sediment output on the 5-year 

old-fallow plot was substantially and positively linked to 

girth (tree size) but exhibited negative and negligible 

relationships with tree/shrub density, ground cover, crown 

cover, and herb density. This implies that tree size (girth) 

may explain sediment yield on the 5-year-fallow plot (r-

value = 0.807, p0.01). Furthermore, in the 3-year-old 

fallow plot, there were weak and negligible relationships 

between sediment production and tree/shrub density, girth, 

and litter depth (Table 6). The study revealed a minimal 

correlation between vegetation qualities and sediment loss. 

This result supports the findings of [2,3,9,36,38], who 

discovered a modest association between sediment loss and 

vegetation. The correlation result above identifies 

tree/shrub density to minimise sediment loss on all the plots 

significantly. This is so, as this vegetative component is 

negatively associated with sediment loss on all the plots. 

Table 6.  Correlation between sediment loss and vegetation components 

Correlation coefficients across the treatments 

Predictor variables 10-year 5-year 3-year 

TSD -0.222 -0.108 -0.534 

G -0.076  0.807* -0.138 

GC/HC -0.089 -0.196 0.058 

CC -0.232 -0.445  0.148 

LD 0.135 0.035 -0.122 

BC  0.049 0.315 0.459 

DH  0.089 -0.413 0.355 

*Correlation coefficient is significant at 0.05 level 

TSD means Tree and shrub density 

CC means Crown cover in percentage (%) 

BC means Basal cover in percentage (%) 

DH connotes the density of herbs 

G means Girth-(m) 

HC/GC means herbaceous cover or Ground Cover in percentage (%) 

LD means Litter depth in centimetres (cm) 
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The result of the joint contribution of vegetation 

components on sediment loss, as shown in Table 5, 

indicated that the joint contributions of these parameters to 

sediment loss were high on the 5-year-fallow plots, 3-year 

-fallow plots and cultivated farmland plots with multiple 

correlation coefficients (R-values) of 0.915, 0.975 and 

0.927. The positive correlation coefficients on all the plots 

indicate that as vegetation components increase, sediment 

loss increases and vice versa. The vegetation variables were 

jointly responsible for 84.3, 95.1, and 85.9 per cent of the 

variances in sediment yield on the 5-year and 3-year plots, 

while 15.7, 4.9 and 14.1 per cent of the unexplained 

variances were attributed to other parameters not 

considered in the study. For the 10-year fallow, the 

vegetation variables were jointly responsible for 48.4 per 

cent of the variances in sediment yield. In comparison, the 

remaining 51.6 per cent of the unexplained variances were 

attributed to other parameters. In addition, the test result for 

the significance of the multiple correlation coefficients 

using t-test statistics shows that the coefficients obtained 

on the 5-year, 5-year, and 10-year-fallow plots and 

cultivated farmland plots were significant at 0.05 per cent 

confidence level, respectively (Table 5). 

4. Discussion 

The runoff-sediment and vegetation analysis has shown 

that runoff volume and sediment loss on all the plots 

increase with rainfall amount and frequency and decrease 

with vegetation. This is in line with the findings of 

[23,27,29,34,36,37], which discovered that the intensity, 

quantity, and frequency or volume of rainfall significantly 

affected the amount of soil erosion losses. Furthermore, the 

research shows that liquid and solid losses are successfully 

decreased on the 10-year-fallow plots because the various 

plant components play critical roles in delaying immediate 

runoff and encouraging infiltration. Furthermore, the less 

sediment loss observed on the 10-year-old-fallow-plot may 

be ascribed to a reduction in runoff and a high increase in 

infiltration owing to the high litter level found on the 

topsoil, which aids in soil structure development. These 

findings are compatible with [3,6,27,29,36,37], which 

observed that appropriate surface cover contributes to soil 

conservation by reducing runoff speed in proportion to 

sediment loss. Sediment losses rise with runoff depth on 

the 3-year and 5-year-fallow plots and increase with runoff 

volume. 

Findings also show negative and positive 

interrelationships between vegetation components with a 

runoff on the plots. The negative relationships indicate the 

roles vegetation components play in attenuating the erosive 

force of raindrops. Moreso, [20,31,34,32,33] discovered 

that vegetation significantly controls hydrological 

processes in related research. They further revealed that the 

presence of vegetation reduces runoff and sediment loss. 

Crown cover decreases the effect of rains on the soil by 

shutting off precipitation and decreasing the majority of the 

energy consumed [12,18,20,22-24]. Girth has a negative 

relationship with runoff, and Sediment loss was seen on 

both the 10-year and 3-year plots. The girth of the plant, in 

proportion to its size, absorbs precipitation, acting as a 

physical impediment to the circulation of water. It also 

functions as a reservoir for rainwater. This conclusion is 

consistent with [24,28,34,36], who identified tree density, 

tree size, and vegetal cover as the essential plant features 

that impact water-holding capacity in reducing soil nutrient 

leaching. The positive relationship between sediment loss 

and girth on the 5-year-old fallow is not unexpected, given 

that shrub girth was not sufficiently established to act as a 

physical barrier to precipitation. 

 Since shrubs dominated it, the girth sizes did not help 

to attenuate the erosive force of rainwater effectively. The 

amount of runoff has been identified as a critical element 

in affecting sediment and nutrient losses [17,19,35-39] The 

loss of topsoil could translate into a decrease in crop yield 

for subsequent farming. Thus, the direct impact of 

raindrops that result in erosional losses may be reduced 

with thick vegetation, as noticed on the 10-year-old fallow. 

The lower runoff/discharge amount recorded on the 3-year-

old and 10-year- fallow-plots may be ascribed to the 

substantial plant cover and herbaceous (herbaceous density) 

throughout the plot, which promotes absorption and soil 

composition/structure. Increasing surface cover lowers 

runoff efficiency [12,18,27]. This reasoning is compatible 

with [17,19,20,28,29] claim that crown cover alone does 

not protect enough from precipitation's deteriorating 

influence. Crown cover, as noted by [34,35,36,], cannot be 

compared to the density of herbs (groundcover). Again, 

[34,37,38,39] suggested that ground cover is more effective 

in erosion management than towering canopies (crown 

cover) because it breaks the impact of raindrops, retains 

eroded soil particles, and scatters raindrop energy. 

The significant runoff volume and sediment loss 

measured on the 5-year-old fallow show that vegetal cover 

does not provide enough soil protection, but adding 

herbaceous cover does. The herbaceous cover was scarce 

on the 5-year-old fallow plots. The limited herbaceous 

cover was attributed to unintended bush burning in the past. 

Consequently, herbaceous species have become extinct 

because the pace was sluggish. This affected the rapid 

growth of herbaceous cover. This supports [13,28,32,34] 

findings that unplanned or planned bushfires significantly 

influence herbaceous species conservation rates by 

damaging seed propagules and changing germination and 

development microenvironments. With the rains, the rapid 

development of herbaceous species and resulting 

herbaceous cover on the 3-year-old fallow offer adequate 

protection to prevent soil erosion losses. According to 

Daura (1995), vegetation cover, undergrowths, and plants 

remain to improve the porosity and infiltration capability 

of the top horizon of the soil. As a result of the research, 

rainfall is determined by surface runoff and sediment losses 

throughout the plots. This is due to little storm runoff, 
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which usually contains minimal sediment. For example, 5.2 

mm of rainfall, 0.04 mm of runoff and a negligible amount 

of soil were lost on the 5-year fallow plots. The soil 

moisture generated by prior rains is responsible for the 

runoff seen on all plots investigated. This is because moist 

soil has poor infiltration rates. After all, the pore spaces are 

saturated with water. Also, [1,9,28,40,43] described a 

similar flow pattern in which a substantial number of soil 

erosion events occurred during severe rainstorms when the 

soil was entirely soaked. 

5. Conclusions 

The study's results give measurements for understanding 

the involvement of vegetation in mitigating soil erosion and 

the related losses during natural vegetation fallow. The 

research found that erosion caused by runoff occurs in 

vegetation fallows regardless of age. Compared to fallows 

with sparse vegetation components, fallows with higher 

crown cover and herbaceous cover conditions significantly 

minimise soil erosion. Because of the lush vegetation on 

the fallows, runoff depth is reduced, resulting in limited 

sediment loss. The negative relationships discovered 

between runoff and plant components, as well as sediment, 

demonstrate the role of vegetation in fostering the 

hydrologic cycle/processes on the landscape. The research 

found a substantial relationship between rainfall and runoff, 

and silt. The analysis identifies rainfall as the starter of 

runoff and its accompanying losses. This is obvious 

because sediment loss cannot occur without runoff since 

runoff stimulates sediment loss. Runoff is the only 

sediment loss source that depletes essential topsoil 

nutrients. It also demonstrates that erosional losses occur in 

fallows with significant vegetal cover. However, fallows 

with special vegetal and herbaceous cover conditions enjoy 

a significant decrease in soil erosion and associated losses 

compared to the fallow region with low vegetation. The 

results suggest that trees and grasses as well as weeds 

should not be completely destroyed during agricultural 

preparations, as in the study region. This is critical because 

it will aid in quickening ecological restoration after land 

exploitation and abandonment, which will serve as a 

limiting factor to soil erosion processes. The findings of 

this study can be applied in diverse areas and environments 

to cushion the effects of soil erosion on land degradation. 

It is relevant to farmers, road construction industries as well 

as the Ministry of Environment on the importance of green 

components (vegetation) in ensuring and promoting 

sustainable agriculture, and sustainable cities. In addition, 

climate change and land degradation (loss of productive ad 

fertile land) are real challenges, and their impact affects 

every individual therefore, the findings herein are aimed at 

first creating this awareness among all stakeholders; 

starting from government to the common man, as well as 

getting them practically involved in the protection and 

management of green spaces within private and public 

properties in order to mitigate the vagaries climate change 

and land degradation. 
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