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Abstract

In Zing LGA of Taraba State, the study evaluated farmers’ perceptions of soil erosion and their soil conservation practices. To gather information for the study from 
the farmers and the farmland, fi eld observation, informal interviews, and the use of research instruments including questionnaires and remotely sensed imageries were 
all used. These data were analyzed in a Windows and GIS context using SPSS 23. The results indicate that 68% of respondents are men, while 32% are women farmers, 
71% of whom are married and 50% of them fall within the 41–50 age range. Additionally, 70% of farmers have large families with a size range of 9 to 12 individuals, and 
86% of farmers are literate. High incomes are generated by the farmers. According to the study, 89.1% of farmers have farms on steep to mild slopes and do not see soil 
erosion as a specifi c issue on their property. However, because they believed that the loss of arable land was the primary consequence of soil erosion, they kept an eye 
out for physical indicators (such as soil color) on their farms. Geographically, soil erosion is more likely to occur in the eastern to the north-eastern portion of the Zing 
LGA. Terracing, shaping ridges, along contours, and mulching are soil conservation techniques that have been employed for a long time and are advised to be continue. 

Introduction

A signifi cant environmental issue in Nigeria’s agricultural 
regions is soil erosion. Every year, tons of dirt are lost in fi elds. 
Concerning land use and management, topography, climate, 
and social, economic, and political conditions, human-
related activities like deforestation, overgrazing, intensive 
farming, soil mismanagement, cultivation of steep slopes, and 
urbanization infl uence and accelerate the soil erosion hazard 
[1]. While decisions regarding the use and types of measures are 
not made by the farmer concerned, there is little to no attempt 
made to take farmer experiences and knowledge into account 
in an attempt to solve the problem of soil erosion. Additionally, 
many conservation techniques that were implemented in 
the manner of “food for labor” without allowing for local 
participation in conservation planning or discussion frequently 
failed to achieve their goal.

The external development of conservation technology 
has been infl uenced by the presumption that farmers have 
a negative opinion of erosion issues and little awareness of 
conservation practices. However, there is little evidence in the 
literature to support the idea that farmer decisions are more 
or less rational than suggestions based on expert advice [2]. 
Therefore, understanding erosion and conservation requires a 
thorough understanding of how farmers utilize the land and 
the justifi cations for their decisions.

Most experts have come to the conclusion that these efforts 
have only been partially successful given the relatively high 
rate of soil loss that continues unabated in agricultural lands 
[3]. These programs, especially instructional ones, sometimes 
operate under the implicit presumption that by disseminating 
knowledge, farmers will become aware of their issues and take 
appropriate action as a result. Such an assumption, in our 
opinion, is problematic because it makes the false assumptions 
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that farmers are completely rational (capable of identifying 
their long-term goals and interests and the most effective 
ways to achieve those ends) and that they are not subject to 
any signifi cant restraints. These elements are active not just 
during the adoption phase but also during the perception of an 
environmental issue.

Understanding why farmers choose or reject soil 
conservation measures is necessary in order to create a 
successful soil conservation program that would convince 
farmers to use the available technologies to reduce soil 
erosion. Since farmers play a signifi cant part in environmental 
protection, it is essential to understand how they see the issue 
of soil erosion and the conservation strategies they employ. 
Farmers’ perceptions of this issue are thought to be a crucial 
starting point for any future remedial measures that will be 
adapted and successfully implemented in the study, Zing Local 
Government area, as well as the other remaining regions of 
Taraba State.

According to empirical evidence in the literature, the earth’s 
surface area is 510 million square kilometers or 5.1 x 108 km2. 
361 million square kilometers, or 70.8% of this proportion, are 
made up of water bodies, while 149 million square kilometers, 
or 29.2%, constitute all land. A quarter of the earth’s surface, 
or 3.7 billion hectares, is a desert, 2.4 billion hectares are 
covered in mountainous terrain, 3.9 billion hectares are 
covered in ice (mass glaciers), and 1.7 billion hectares are too 
arid to support cultivation. The total cultivable area is only 3.2 
billion hectares. 1.36 billion hectares (3.2 billion ha) of this 
proportion were thought to have been cultivated, The entire 
surface area of whereas the remaining 1.84 billion hectares was 
deemed undesirable for cultivation due to climate and terrain 
issues, according to empirical results in the literature [4]. This 
implies that there are only a fi nite number of cultivable lands 
worldwide. However, due to the restricted amount of arable 
land and the depletion of soil resources, a large portion of the 
world’s agricultural areas have been severely eroded to varying 
degrees. The primary causes of soil erosion are poor land use 
management techniques, deforestation, topography, and the 
climate in terms of rainfall and wind [5]. They include factors 
like population pressure, unstable land tenure, and improper 
and/or ineffective soil conservation technology, and most of 
these are also impacted by different government policies.

Inappropriate farm management practices

Soil erosion has destroyed more than 80% of the world’s 
currently farmed land base, which comprises over 1.5 billion 
hectares [6-9]. About (75) 1.2 billion hectares of soil erosion 
were estimated to be caused by human activity [9,10]. Globally, 
the main process of soil degradation under agricultural fi elds 
is soil erosion by water [11,12]. According to Bakker [11], 60 
percent of the agricultural lands that underwent human-
induced deterioration, or around 1094 million hectares, are 
affected by soil erosion. According to Pimentel (2016), over the 
past several decades, erosion has taken a toll on roughly one-
third (or 12 x 106 hectares) of the world’s arable land, which is 
a little less than the size of the state of Mississippi. He added 
that the loss rate would continue to be greater than 10 million 

hectares annually. It was estimated that 6 million hectares 
of productive land will be lost annually to water erosion on 
average [13,14].

Many scholars, including Chen [15], Daniel [16], and 
Zaidelman [17], have predicted that, in the absence of the 
adoption of better soil management practices, one-third of the 
world’s arable land would be lost by the year 2020. In addition, 
soil productivity in many developing nations, including 
Nigeria, where population growth is the highest in the world, 
while its soils are more highly weathered with low inherent 
fertility, would be reduced by one-fi fth as of 2020.

The most signifi cant process of soil degradation infl uencing 
Africa’s agricultural soil productivity and making it susceptible 
to degradation is soil loss through soil erosion [18]. In other 
words, soil erosion is the most pervasive factor causing 
agricultural soil deterioration and posing a threat to the 
continent’s agricultural production and economic expansion. 
Bewket (2007) and Junge [19] have emphasized that soil erosion 
is a contributing factor to the apparent rise in food insecurity 
and poverty that plagues the majority of sub-Saharan African 
nations, particularly Nigeria. Pimentel [20] has previously 
claimed that the continent’s declining water supply as a result 
of soil erosion and degradation poses a serious danger to both 
the environment and food security. This indicates that many 
people are aware of how serious the erosion problem is on the 
African continent.

About 35 percent of the continental land surface is affected 
by soil degradation, and more than 15 percent of the continental 
cultivated land mass has been damaged [21,22]. Over 80% of 
soil deterioration is produced by soil erosion, of which 55.7 
has been brought on by water, 28 by wind, and the remainder 
12.1 and 4.2 has been brought on by chemical and physical 
interference, respectively [23]. It makes sense that erosion has 
reduced the natural productivity of many soils in the majority 
of African countries by 8–100 and that in some regions the 
productivity of eroded soil cannot be restored even with the 
substantial application of fertilizers and other inputs. Lal [24] 
made this claim previously. This indicates that soil erosion is to 
blame for the apparent rise in food insecurity and poverty that 
grips the majority of sub-Saharan African nations, especially 
Nigeria.

Despite being few, studies on the connection between soil 
erosion and the decline in soil productivity in Africa exist. 
Data available indicates that in Algeria, Morocco, Tunisia 
(North Africa), Ethiopia, Kenya, Uganda (East Africa), Nigeria, 
and Ghana (West Africa), as well as Lesotho, Swaziland, and 
Zimbabwe, irreversible soil productivity losses from water 
erosion appeared to be serious on a national scale (South Africa). 
Cropping land productivity losses are thought to be in the range 
of 0.5 to 1 percent annually, which would indicate a loss of 20 
to 40 percent in production over the previous 40 years. This 
indicates that in the majority of African countries, soil loss on 
farmed fi elds occurs at a faster rate than soil creation. Given 
that the demand for food is anticipated to increase up to fi ve-
fold by 2030 while the per capita arable land area dedicated 
to crop production was projected to be decreasing due to 
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population growth and soil erosion, this may be the reason 
why many scholars, including Ananda and Herath [25] and 
Bindraban [26], urged for a concerted effort in the fi ght against 
soil erosion. Bojö [27] has also indicated that the intensity of 
previous erosion in Africa has resulted in a yield drop of 2 to 
40 per year. He went on to predict that, if the current trend of 
soil erosion in the majority of African countries keeps up, the 
production drop by 2020 may be between 16.5 and 40 percent.

One of the main factors in degradation is water-induced 
soil erosion. According to Kiage [18]; Nyssen, et al. [28], 
the erodibility of the soil—which can be quantitatively 
assessed as the soil’s vulnerability to soil erosion in specifi c 
circumstances—determines the severity of soil erosion by 
water in Africa as well as elsewhere in the tropics. Another 
element that may contribute to soil erosion is the weather, 
particularly how rain affects the ground [29]. Erosivity, a 
feature of precipitation that can be quantitatively assessed 
as the potential capacity of rain to create erosion in specifi c 
circumstances, determines this. Another property is that of 
Landform, it includes the length, steepness of slopes, and their 
uniformity of shape [30]. 

Effects of soil erosion on farmlands

Despite the highly diversifi ed and favorable soil and 
climate conditions in some ecological zones, Nigeria, like 
most African nations, has inconsistent soil productivity and 
declining food security, particularly in the northern region of 
the continent [31]. Soil erosion in this region of the country 
threatens soil productivity, sustainable food production, and 
food security [31]. According to studies, factors such as the 
world’s rapidly growing population, unstable land tenure, 
widespread deforestation, improper farming methods, and a 
lack of appropriate conservation technologies, in addition to 
the terrain’s high rainfall intensity, exacerbated and favored 
erosion problems, particularly where the vegetation cover is 
diminished or eliminated [32,33].

The primary cause of soil erosion on agricultural lands 
in Nigeria is water [31]. The population is now at risk of food 
insecurity due to the impact of the soil erosion problem in 
Nigeria and the study region. As a result, agricultural land 
has been degraded and its output has decreased. In addition, 
Nigeria is one of the countries in sub-Saharan Africa with the 
highest estimated rates of soil nutrient depletion, which lowers 
productivity, makes crops more susceptible to drought, and 
worsens food poverty, as observed by Chukwuka & Omotayo 
[34] and Henao & Baanante [35]. This indicates that the primary 
cause of soil degradation in agricultural lands—which poses a 
serious danger to peasant farmers’ means of subsistence—is 
water-related soil erosion.

The primary cause of erosion in agricultural regions is 
water-borne soil erosion. In the same vein, Abayomi [36] noted 
how erosion reduces the nation’s food supply by 1 to 5 percent 
annually and predicted that between 2.5 and 4.5 million 
Nigerian farmers may be impacted by the problem by the year 
2020. In a related study, Junge (2018) calculated that Nigeria 
would lose an average of 2.5% of its soil production yearly from 

the productivity level of 2000 due to soil erosion. Additionally, 
according to FAO [37], erosion cost Nigeria 2000 and 2010 
between 5 and 17 percent of its Gross Domestic Product (GDP) 
and was expected to cost the country between 23 and 49 percent 
by 2025. This shows that the trend of the impact of soil erosion 
by water is increasing from time to time rapidly in the country. 
In Nigeria, it is estimated that soil erosion costs the economy 
USD 1.5 billion annually (Junge, 2018). The minimum yearly 
cost of soil erosion, according to Junge (2018), is between 2 and 
4 percent of the GDP of Nigeria’s national agricultural sector. 
This amply demonstrates the degree to which soil erosion 
contributes to the structural food insecurity issue facing the 
nation and the necessity of a coordinated effort in the struggle 
against its impacts.

Furthermore, Essiet (2010), Okoye (2009), and Salako [38] 
have explored how the severity of soil erosion varies from 
region to region in Nigeria, with the northeastern half of the 
nation, including the northern part of Taraba state, having the 
most severe level. Because the soil is thin and prone to erosion, 
studies by Ray and Yusuf [39] and Tekwa and Usman [40] found 
that agricultural lands have been experiencing deteriorating 
soil fertility and crop yield loss. Despite the region’s relatively 
low rainfall, the rains typically have large raindrop sizes and are 
intense, starting when there is typically little to no vegetation 
to cover the soil while the slopes of the region’s dominant 
highlands speed up run-off and thus stimulate more rainfall 
which encourages soil erosion. These fi ndings corroborated 
Hurni’s [41] earlier hypothesis, according to which soil erosion 
is more severe in shallow soils with poor subsoils and thin 
topsoils, especially those on mountainous slopes. Similarly to 
this, Ericksen & Ardón [42] and Kagabo [12] have argued that 
the expansion of agricultural operations on hill slope areas is 
to blame for the apparent increase in soil erosion over the past 
generation rather than a loss in farmer expertise. This indicates 
that increasing agricultural activity on slopes of hills causes 
the topsoil to loosen more quickly, resulting in decreased soil 
and crop yield.

In the Zing LGA of Taraba State, rills and gullies are 
evidence of soil erosion, which occurs at variable rates and 
intensities and results in reduced soil productivity and physical 
degradation. In locations like hill slopes and fl ood plains where 
land is used beyond its capacity and by practices of soil and 
crop management that are biologically incompatible, it quickly 
takes on a catastrophic dimension [31,43]. Regarding this, 
Shankarnarayan [44] had previously stated that while soil 
erosion occurs in various ways depending on land use, the 
mountainous regions and muddy fi elds, where agriculture is 
practiced, are especially more prone to severe erosion hazards 
as a result of excessive deforestation, improper cultivation, 
overgrazing, and development activities. In northern Nigeria, 
which includes the study region, accelerated soil erosion by 
water has destroyed 53,028 km2 (70%) of croplands, with more 
than 50% entirely rendered unusable for cultivation, according 
to empirical assessments of the problem’s scope.

According to Hudson [45], soil formation rates in the 
majority of the world’s main agricultural countries are at least 
ten times lower than soil loss rates in cultivated areas, which 
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vary from 10 to 100 t/ha/yr (based on an annual soil formation 
rate of roughly one t/ha). This could be the reason NEST 
[46] came to the conclusion that erosion issues in northern 
Nigeria, particularly in the research region, culminated in a 
signifi cant loss of soils and a resulting decrease in the soil’s 
depth, organic matter content, ability to retain moisture, and 
nutrient capacity, all of which have contributed to the decline 
in agricultural production. Olatunji [47]; Yusuf & Ray [48] 
have both discussed the impacts of soil erosion, including how 
they frequently result in low yields, decreased grazing land for 
livestock, famine, a low standard of living, a decrease in the 
availability of fuel wood, the eviction of rural residents, food 
insecurity, and poverty.

Farmers’ perception of soil erosion

The impression one has of a social stimulus or group of 
stimuli is what perception is. These impressions are altered 
by the perceivers’ general past experiences, as well as by 
demographic, socioeconomic, institutional, and physical 
characteristics. Since each person’s perception is shaped by 
their past experiences, it is important to comprehend how 
farmers see soil erosion in order to advance effective soil 
erosion intervention tactics and successfully implement long-
term management practices. As indicated by Bewket & Sterk 
[49] and Fairhead & Scoones [50], the opinions of various soil 
conservation actors should be taken into account because they 
all have different viewpoints on soil erosion and the standards 
that are used to measure it. When it comes to how farmers 
see soil erosion, there are two different schools of thinking. 
One school of thought holds that because soil erosion is such 
a pervasive risk, farmers often fail to recognize its presence or 
its magnitude on their farms [48]. Errors in estimating erosion 
might range from refusing to acknowledge it to discounting 
accounts of it and its impacts. Supporters of this position said 
that because soil erosion is a very gradual process and nearly 
invisible, land managers may neglect it and/or make it worse 
because of its sneaky nature [51,52].

For instance, erosion is frequently disregarded and made 
worse by its sneaky nature, as stated by Okoba & de Graaff [52] 
on the level of individual perception. He also demonstrates 
how, despite farmers’ awareness of the extra work and expense 
involved in mitigating soil erosion, erosion damage frequently 
goes unreported. Additionally, it has been said that even if 
farmers accurately identify soil erosion as a problem, they 
might not feel pressured to take action to stop it. They might 
put the blame for the issue on supernatural or unforeseen 
factors [53].

According to the second school, farmers’ perceptions of 
how soil erosion affects agricultural productivity and how 
erosion personally poses a signifi cant problem are linked to 
their employment of soil conservation techniques [49,54-56]. 
They added that long-term exposure to the ubiquitous dangers 
of soil erosion can cause farmers to psychologically adjust to 
the problem and underestimate how serious it is for them on 
their own farms. They added that a concerned individual, such 
as a farmer, would observe a lighter soil color, barren areas, 
and closer proximity of rock to the soil surface than before.

It is imperative to comprehend soil erosion phenomena 
from the perspective of farmers. It is a crucial tool for the 
creation of erosion control policies, as mentioned by Bewket 
[57], Dalton [58], and Odendo [59]. The development of 
proper soil conservation policies that have the backing of 
farming communities is the primary requirement for achieving 
sustained soil conservation measures [60,61]. Peasant 
farmers’ awareness and understanding of the issue determine 
the answers, dedications, and duties necessary for the 
implementation of such policies. This highlights the relevance 
of this study, which aims to analyze farmers’ perceptions of 
soil erosion and the appropriate soil conservation techniques in 
Taraba State’s Zing local government area. Evaluate farmers’ 
perceptions of the causes and effects of soil erosion in the 
Zing Local Government Area; estimate spatially explicit soil 
erosion in the area; compare farmers’ perceptions of erosion 
to the estimated erosion, and evaluate farmers’ conservation 
strategies for soil erosion in the area.

Materials and methods

The study was carried out in Taraba State, Nigeria’s Zing 
Local Government Area. Zing is located between longitudes 
11°35’ and 11°50’ east and latitudes 8°45’ and 9°10’ north. Its 
borders are Mayo-Belwa and Jada Local Government Areas 
of Adamawa State to the east and north, and Yorro Local 
Government Area to the west and south (Figure 1). Its entire 
land area is 867 km2, and its population is 127 362, growing at 
a 3.0 percent yearly pace [62]. The research area is divided into 
6 districts with 75 large villages, each of which has between 
257 and 783 farm families  [63].

Zing usually experiences a tropical climate with distinct 
dry and wet seasons. The region’s mean annual rainfall ranges 
from 819 to 1761 mm. It lasts from April through October for a 
period of seven months. The rainy season begins in April with 
a light quantity of precipitation that progressively builds to a 
maximum in August before ceasing in October. The research area 
is part of the Savannah grassland belt, specifi cally the Guinea 
Savannah sub-region, which is distinguished by sporadic, tall, 
deciduous trees with broad leaves and tall grasses.

The hydromorphic and ferruginous tropical soils are the 
main types of soil. Local variations in altitude and human 
intervention have a signifi cant impact on the soils. Loams and 
sands make up the soil type, and deep loamy soils can be found 
between rocks on the mountainous terrain. Clay loam soils 
found along streams and rivers’ banks enable a variety of local 
crops to fl ourish. The study area can be divided into two zones 
based on relief confi guration: highland |mountain range and 
lowlands. The Atlantica, Shebshi, and Adamawa massif ranges 
are among the mountain chains that make up the highlands, 
which cover much of the southern region and extend from west 
to south. The majority of the villages in the area are located in 
the lowland, which makes up around 60% of the area. A variety 
of cereals are grown by the farmers in the study region, but the 
main food crops grown there include yam, sorghum, Bambara 
nuts, groundnuts, millet, tomato, beans, cassava, sweet potato, 
maize, and rice.
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Primary and secondary sources combined to provide the 
study’s data. The primary sources of information were primarily 
farmers. Thus, fi eld research, in-depth interviews with chosen 
farmers, and other key informants served as the main data 
sources. Experts in soil and water conservation were consulted 
for information as part of the primary data collection, while 
secondary sources of information used in this study were 2021 
Landsat Imagery for Zing LGA. 

A structured questionnaire was created using data from 
casual conversations with farmers and fi eld observations, 
and 183 farm homes were randomly chosen for the study. A 
standardized survey questionnaire was used to collect farmers’ 
opinions on the issues with soil erosion and their conservation 
practices. Both open-ended and closed-ended questions are 
included in the questionnaire. The survey was divided into four 
key topics: (1) respondents’ household demographic factors; 
(2) respondents’ land and landholding characteristics; (3) 
causes and effects of erosion; and (4) respondents’ knowledge 
and behaviors regarding conservation.

The Statistical Package for Social Sciences (SPSS) version 23 
was used to examine the results of the evaluation of farmers’ 
perceptions of the causes and effects of soil erosion in the Zing 
Local Government Area. Using ArcGIS 10.3, land use/land cover 
and topographical variables (elevation, slope, drainage density, 
aspect, curvature, fl ow direction, and fl ow accumulation) were 
examined and classed to estimate spatially explicit soil erosion 
in Zing Local Government Area. The fi nal Erosion Risk Map was 
created using a weighted overlay analysis after the Analytical 
Hierarchy Process (AHP) was used to calculate weights for 
each variable. Using locational data on farmers’ perceptions of 
soil erosion and an erosion risk map created with the ArcGIS 
Statistical tool, a comparison between the farmers’ perceptions 
of soil erosion and the estimated soil erosion in the Zing Local 
Government Area was made. Next, the farmers’ conservation 
efforts against soil erosion in the Zing Local Government Area 

were evaluated. The Statistical Package for Social Sciences 
(SPSS) version 23 was used to examine the structured digital 
questionnaire’s results for conservative measures of soil 
erosion.

Results and discussions

Farmers’ perception of the causes/ effect of soil erosion 
in Zing Local Government Area

Table 1 lists the gender, age, marital status, religion, level 
of education, size of the household, and estimated revenue 
from agricultural products as well as the size of the farm. It 
reveals that 68% of respondents are male farmers and 32% 
are female farmers; 4% of respondents are between the ages 
of 20 and 30; 7% are between the ages of 31 and 40; 21% are 
between the ages of 41 and 50; 50% are between the ages of 
51 and 60, and 18% are between the ages of 61 and 70; 79% 
of respondents identify as Christians, while 21% identify as 
Muslims. 14% of respondents have non-formal education, 
39% have post-secondary education, 7% have a primary school 
education, and 39% have secondary education. It also reveals 
that 5% of respondents have households with two people, 12% 
have three people, and 15% have four people. Similarly, 21% 
of respondents have households with a size of 7, 16% have 
households with a size of 6, 19% have households with a size 
of 5, and 12% have households with a size of 8 or higher.

It further reveals that just 14% of farmers in Zing cultivate 
on land that is smaller than 1 hectare, compared to 46% who 
do so on land that is between 1 and 2 hectares, 18% who do so 
on land between 2.1 and 3 hectares, and 21% who do so on land 
between 3 and 4 hectares.

Farmer’s perception of soil erosion 

The farmer’s knowledge of erosion types, causes of erosion, 
awareness of the soil erosion taking place on their farmlands, 

Figure 1: Map of the Study Area.
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and perceived effect of soil erosion on their farmlands are 
presented in Tables 2a-2d.

Table 2a shows that all the farmers in Zing LGA have 
knowledge of the various types of erosion. It shows that 72 
respondents have knowledge of rainfall, 7 of soil erosion, 39 
of sheet erosion, 39 of rill erosion, and 26 have knowledge of 
gully erosion. This implies that the knowledge and perception 
of the farmers must be taken into consideration for a 
sustainable solution to the soil erosion problem. This agrees 
with Barnes 2013 [60]; Gruver & Weil [61] that the development 
of proper soil conservation policies that have the backing of 
farming communities is the primary requirement for achieving 
sustained soil conservation measures 

Table 2b displays the farmers’ understanding of the 
factors that contribute to soil erosion in the research area. 
Most respondents in Lamma, Bitako, and Yakoko mentioned 
heavy rainfall, continuous cultivation, overgrazing, and poor 
farming practices as the causes of soil erosion, while wards 
like Zing B, Zing A2, Dinding, Bubong, and Zing A1 listed 
motorcycle, rainfall, overgrazing, deforestation, wind, runoff, 
and over-cultivation as causes of soil erosion in their far-
fl ung areas. This result is congruent with Lal [5] that the 
primary causes of soil erosion are poor land use management 
techniques, deforestation, topography, and the climate in terms 
of rainfall and wind. It also agrees with Pimentel and Burgess 
[64], that soil erosion threatens food production and Borrelli, 
et al. [65] that the major anthropogenic drivers of erosion are 
land use and potential climate change through a more intense 
hydrological cycle.

Table 2c displays respondents’ opinions on how soil erosion 
has affected farms in Zing LGA. It reveals that 14% of farmers 
in the Zing Local Government Area (LGA) believed that soil 
erosion was occurring due to poor crop and grass growth, 11% 
believed it was occurring due to slope steepness, another 11% 
believed it was occurring due to soil stoniness, 7% believed it 
was occurring due to the development of rills and gullies, 46% 
believed it was occurring when plant roots started to show, 7% 
believed it was occurring when sheet erosion developed, and 
4% believed it was occurring when yields This supports the 
fi ndings of Lamers, et al. [66], who found that the majority of 
soil erosion is caused by the exposure of plant roots.

Table 2d displays how farmers evaluate the impact of soil 
erosion on their agricultural holdings. According to the study, 
32% of respondents saw a decrease in arable land as a result of 
soil erosion, while 17% saw a gradual decrease in agricultural 
yields as well as a loss of vegetative cover and grasses as a 
result of soil erosion. However, 12% of the respondents saw soil 

Table 1: Demographic characteristics of farmers in Zing LGA.

Characteristicsv   Frequency Percentage

Gender Female 59 32

  Male 124 68

  Total 183 100

Age 20 – 30 7 4

  31 – 40 13 7

  41 – 50 38 21

  51 – 60 92 50

  61 – 70 33 18

    183 100

Marital Status Divorced/Widower 33 18

  Married 131 71

  Unmarried 20 11

  Total 183 100

Religion Christianity 144 79

  Islam 39 21

  Total 183 100

Education Nonformal education 26 14

 
Post-secondary school 

education
72 39

  Primary school education 13 7

  Secondary school education 72 39

  Total 183 100

Household Size 2 9 5

  3 22 12

  4 27 15

  5 35 19

  6 29 16

  7 38 21

  8 22 12

   Total 183 100

Approximate 
Income

From Farm 
Produce

100000 7 4

  120000 7 4

  150000 20 11

  1800003 7 4

  20000 13 7

  200000 20 11

  230000 7 4

  300000 20 11

  370000 7 4

  400000 13 7

  50000 26 14

  500000 7 4

  600000 7 4

  70000 13 7

  700000 7 4

  80000 7 4

  Total 183 100

Size farmland 1-2 ha 85 46

  2.1-3 ha 33 18

  3.1-4 ha 39 21

  less than1 ha 26 14

  Total 183 100

Source: Field survey, 2021.
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erosion as having an impact on cropland productivity loss, and 
9% saw soil erosion as having an impact on the submergence 
of productive arable land. In addition, 6% of respondents 
identifi ed high input and management requirements as a result 
of soil erosion, 3% identifi ed irrigation channel blockages 
as a result of soil erosion, and 2% identifi ed outmigration, 
food insecurity, and poverty as a result of soil erosion in 
Taraba State’s Zing LGA. According to the fi ndings, farmers’ 
experience indicates that the loss of arable land is the primary 
consequence of soil erosion, which is followed by yield decline 
over time, loss of fl ora and grasses, and decreased crop output. 
This agrees with Bekele & Gemi [67] in their research” Soil 
erosion risk and sediment yield assessment with universal soil 
loss equation and GIS: in Dijo watershed, Rift valley Basin of 
Ethiopia” and Sun, et al. [68] in the study Effects of vegetation 
cover and slope on soil erosion in the Eastern Chinese Loess 
Plateau under different rainfall regimes.

The types of tools used to till the soil are displayed in Table 
2e. According to the results, 23% of farmers use a tractor and a 
hoe, while 34% utilize land plowing and harrowing. Similarly 
to this, 4% of farmers employ animal traction while 16% of 
farmers use heap raising to till the soil. When these fi ndings are 
contrasted with those of Capello, et al. [69] and Mohieddinne, 
et al. [70], it becomes clear that utilizing large machinery to till 
the soil has a negative impact on its quality. Tillage alters soil 
structure by fracturing the soil, which speeds up surface runoff 
and soil erosion. Additionally, crop residue is reduced through 
tillage, which lessens the impact of pelting showers. And these 
generally indicate that over time, tilling activities in the Zing 
LGA exposed the soil to erosion.

Table 2a: Knowledge of Erosion.

 Type of Erosion Gully Rill Sheet soil erosion Rainfall Total

Yes 26 39 39 7 72 183

No 0 0 0 0  0  0

Total 26 39 39 7 72 183

Source: Field survey, 2021

Table 2b: Respondents' Knowledge level on the causes of Erosion in Zing LGA.

Wards

Bitako

Continuous cropping, poor farming practice

Lack of water control

Running water from rainfall

Wind and human-induced activities such as overgrazing

Bubong

Runoff, over-cultivation

Dinding

Excess Rainfall

Overgrazing, wind, heavy rainfall

Rainfall from the mountain

Wind

Lamma

Continuous cultivation, heavy rainfall, and overgrazing

Excessive rainfall.

Over cultivation, overgrazing, and intense rainfall

Poor farming practices and overgrazing

Wind, overgrazing, and heavy rainfall

Zing Ai

Over cultivation

Overgrazing, heavy rainfall, motorcycle

Zing Aii

Water, wind

Zing B

Rainfall, poor farming practices, overgrazing, deforestation

Motorcycle

Source: Field survey: 2021

Table 2c: Perception of how soil erosion has been taking place on the farmland in 
Zing.

 Perception  Frequency  Percentage 

Poor crop and grass growth 26 14

slope steepness 20 11

stoniness of soil 20 11

when rill/gullies developed 13 7

when the root of the plant began to expose 85 46

When sheet erosion developed 13 7

when there is a drop in yield 7 4

Total  183 100

Source: Field survey, 2021.

Table 2d: Farmers perceived experience on the effect of soil erosion on their farm 
and/or locality.

Perceived experience  Frequency  Percentage

reduction of arable land 59 32

reduction in yield over time 31 17

loss of vegetation cover and grasses 31 17

loss in productivity of cropping lands (s) 22 12

Submergence of fertile arable land 16 9

require high input and management 11 6

blockage in irrigation channels 5 3

out-migration 4 2

Food insecurity and poverty 4 2

Total 183 100

Source: Field survey, 2021.

Table 2e: Type of implements used in tilling the soil in Zing LGA.

Farm Implement  Frequency  Percentage

Hoe 42 23

Tractor 42 23

Animal traction 7 4

Land plowing and harrowing 62 34

Heap raising 29 16

Total 183 100

Source: Field survey, 2021
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Estimation of spatially explicit soil erosion in Zing Local 
Government Area

This involves analyzing soil erosion risk in Zing LGA, Multi-
criteria analysis was adopted using the Analytical Hierarchy 
Process (AHP) method. The AHP was performed using the 
Digital Elevation Model (DEM), Land use/land cover, NDVI, 
Slope, and Stream Order of Zing LGA.

Figure 2 shows the land use land cover of Zing LGA with 
the ash portion representing the bare surface, the red portion 
representing the built-up area, the green portion representing 
vegetation, and the blue representing the water body. From 
fi gure 2, the southern and southeastern parts of Zing still 
have good vegetation coverage while the northern axis of Zing 
is largely characterized by bare surfaces with a concentrated 
built-up in Zing town, the LGA administrative headquarters 
while scattered or pockets of built-up areas could be seen in 
the south. This implies that Zing people are beginning to fi nd 
serious comfort in living on the highlands and mountains which 
contributes to soil erosion from hillside cultivation activities. 

Figure 3, shows the digital elevation of Zing LGA with an 
elevation value of 317 to 1,418 meters above sea level. Figure 
3 reveals that the highest point in Zing LGA is the southern 
part represented with dark red (1,047.1 – 1,418), followed by 
light red (802.1 – 1,047), the yellow portion (607.1 – 802), 
light green chloropleth from the central part of Zing LGA to the 
North (484.1 – 607) while the lowest point is represented by 
the dark green portion at the eastern and North-western part 
of the study areas. According to Baskan [71], low elevations 
are highly erodible, this reveals that the eastern and North-
western parts of the study areas are liable to be affected by 
erosion followed by the Northern part and then the southern 
part of Zing.

Figure 4 shows the normalized difference vegetative index 
of Zing LGA. It reveals that the NDVI of Zing LGA ranges from 
-0.025 to 0.81. Furthermore, it shows a high vegetation area 
towards the south and low vegetation northward. This reveals 
that the north without more vegetative cover is subject to being 
eroded than the southern part [72-75].

Figure 5 shows the slope or gradient of Zing LGA. It reveals 
that the slope of Zing LGA ranges from 0 degrees to 70.43 
degrees with the steepest slope at the southern part while 
the north has an undulating plain slope. This shows that as 
populations are moving towards the south, more erosion is 
prone to occur there in the future as it is now in the North.

Figure 6 reveals the fl ow accumulation of Zing LGA. From 
Figure 6, the fl ow accumulation is 0 - 638610

Figure 7 reveals the fl ow direction of Zing LGA. With 1 
representing the East direction of fl ow, 2 representing the 
South-east Direction, 4 representing the south direction, 8 
representing the south-west direction, 16 representing the 
west direction, 32 representing the North-west direction, 64 
representing the north direction while 128 representing North-
east direction of fl owing in the study area.

Weighted overlay and fi nal soil erosion risk

i. Criteria ranking using AHP Table 3.

The criteria used for this analysis were ranked based on 
expert knowledge of the factors infl uencing erosion. 

Figure 2: Land use Land cover of Zing LGA.

Figure 3: Digital Elevation of Zing LGA.
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Figure 8 shows the gully risk of Zing LGA with the red 
portion as a Very High erosion risk zone, light red High erosion 
risk zones, the Yellow portion Moderate Erosion risk zones, 
light green as less erosion risk zones, and dark green as the 
least erosion risk zones. 

Table 4 shows the comparative analysis of farmers’ 
perception of soil erosion risks based on agricultural practices 
in Zing LGA. It is evident that the use of animal traction has a 
lesser risk of erosion while the use of a tractor possesses the 
highest risk of soil erosion in Zing LGA.

The Table 5 shows the respondent’s awareness level of 
the type of soil erosion taking place in Zing and the nature of 
farmlands in the area. It is evident that poor crop and grass 
growth is perceived to contribute a great deal to high soil 

Figure 4: Normalized Difference Vegetative Index (NDVI) of Zing LGA.

Figure 5: Slope of Zing LGA.

Figure 6: Flow Accumulation of Zing LGA.

Figure 7: Flow Direction of Zing LGA.
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Table 3: Criteria ranking using AHP.

Criteria Priority Rank

Slope 17.5% 1

Elevation 14.2% 2

Land use/land cover 13.2% 3

Ndvi 12.6% 4

Aspect 11.6% 5

Stream order 9.3% 6

Flow accumulation 8.4% 7

Flow direction 8.1% 8

Curvature 5.2% 9

Consistency Ratio CR: 4.0% 

Figure 8: Gully Risk Map of Zing LGA.

erosion in the area. The steepness of the slope is the next 
perceived factor contributing to soil erosion in Zing LGA while 
the least perceived factor contributing to soil erosion in Zing 
LGA is the period when there is a drop in the yield of crops.

Table 6 shows the local strategies used by farmers in Zing 
local government area to control soil erosion on their farmlands. 
These include the construction of bunds and forming irrigation 
to allow easy water passage, fi lling the affected area with farm 
residues, fencing the farmlands, and gathering stones around 
the land to be cultivated as the major ways. 

Table 4: Comparative analysis of the farmer’s perception of soil erosion risk with 
the estimated soil erosion in Zing Local Government Area.

Implements use on the farma
Nature of Erosion on the farm
High moderate low Grand 

Total
Hoe 30 20 14 64

Animal traction 11 13 11 35
Tractor 39 27 18 84

Grand Total 80 60 43 183
Source: Field survey 2021

Table 5: Awareness level of Respondents on soil erosion taking place on farmland 
and estimated soil erosion.

 
Nature of Erosion on the 

farm

High moderate  Low
Grand 
Total

Poor crop and grass growth 16 14 14 44

slope steepness 12 10 9 31

stoniness of soil 12 10 7 29

when rill/gullies developed 7 6 6 19

when the root of the plant began to expose 15 7 7 29

When sheet erosion developed 7 6 5 18

when there is a drop in yield 9 2 2 13

Total 78 55 50 183

Source: Field survey 2021

Table 6: Farmer’s Soil Erosion Conservation Techniques in Zing Local Government 
Area.

Value Frequency Percentage

Construction of bunds 13 7

Forming irrigation to allow easy water passage 13 7

Gathering of stones around the land to be cultivated 7 4

Raising ridges to prevent water from running through to 
the farm

7 4

Planting of tree 7 4

Planting of local fence across the land 7 4

Construction of drainage around the land 7 4

Dumping of farm residue in affected land. 7 4

Burying sticks on the ground across the land 7 4

Forming irrigation to allow easy water passage. 7 4

Raising of heaps across the land 7 4

Gathering of sands and stones across the land 7 4

Forming irrigations to channel water properly. 7 4

Planting of trees 7 4

Forming irrigation to channel rainwater. 7 4

Dumping of farm residue on the affected area. 7 4

Digging local drainage to create a way for the water 7 4

Creating a water channel 7 4

Terracing 7 4

By fi lling soil on the affected area 7 4

Dumping of already harvested leaves 7 4

By channeling rainwater properly 7 4

Filling the affected area with farm residue 7 4

Construction of local drainage 7 4

Planting of trees and grasses 7 4

building water channels 7 4

Total 183 100

Source: Field survey 2021
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Conclusion and recommendation

It is presented a study on farmers’ perceptions of soil 
erosion and soil conservation strategies. According to research 
and farmers’ observations, the loss of arable land is the 
primary consequence of soil erosion, which is then followed by 
yield decline over time, loss of grass cover, and decreased crop 
output (s). It also demonstrates that utilizing large machinery 
to till the soil has a detrimental effect on the quality of the soil. 
Tillage alters soil structure by fracturing the soil, which speeds 
up surface runoff and soil erosion.

Additionally, crop residue is reduced through tillage, which 
lessens the impact of pelting showers. And these generally 
indicate that over time, tilling activities in the Zing LGA exposed 
the soil to erosion. The erosion risk map reveals that areas with 
bare ground, near proximity to water, a lower elevation, and a 
low degree of the slope are more susceptible to erosion than 
other areas. Therefore, the following suggestions are made in 
order to manage and control soil erosion: through mulching, 
growing a cover crop, such as winter rye in food gardens, and 
maintaining a healthy perennial plant cover. Included are 
annual grasses, tiny grains, legumes, and other plant species 
that are cultivated to act as temporary vegetative cover. 

In addition to serving as a “green manure” crop, cover crops 
are frequently tilled under. Other erosion controls, such as the 
use of geotextile materials or other techniques like sodding or 
hydroseeding that result in the establishment of permanent 
cover, are used to address problem areas that produce a lot 
of stormwater runoff. These techniques include placing the 
crushed stone, wood chips, and other similar materials in 
heavily used areas where vegetation is diffi cult to establish and 
maintain. Redirecting stormwater and roof runoff to places 
where it can settle and diffuse, like a rain garden, is one way to 
address these problem areas.
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