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Abstract

In this review undertaking, soil properties and their relationship with humans has been 
investigated and discovered as the bane of reduced productivity and underdevelopment across nations of 
the world. In a number of ways, humans have ignorantly used the soil without recourse to its negative 
implications. In applying this theoretical review methodology therefore, emphasis has been placed on the 
most critical human activities that have wrought changes on soil properties. These include agriculture, 
cities and industrial development, mining, war and climatic change and soil formation processes. The 
scales and scope of human impacts on soil formation have also been given attention with significant 
results. The review and theoretical analysis also involves the tabulation of the human agents of change in 
soil properties and processes, as well as soil change resulting from human impact. In a concluding review, 
the authors considered the examples of the impacts to include retention of pollutants such as heavy metals, 
pesticides and industrial solvents, degradation of soil structure; changes in soil texture, changes in soil 
color, porosity & poor distribution of nutrients and erosion of the A horizon. They include retention of 
pollutants such as heavy metals, pesticides and industrial solvents. Prominent soil types in this impact 
analysis include Plaggen soils, salinized soils and liming that changes Ultisols to Altisols. In conclusion,
adequate food supply to satisfy the needs of the whole population has been suggested as  a top priority of 
all governments across the globe, hence  the failure of most agricultural plans has been the 
underestimating the importance of soil status and mismanagement of nations’ soil. Likewise, declining soil 
fertility can be adequately managed by proper practice of soil rotation, bush fallow, application of the right 
fertilizer and proper management of the farmlands. 

Key words: Human welfare, Environmental degradation, yield, soil regeneration. Environmental 
education.

Introduction

In order to understand the various ways people depend on soil for sustenance and support, the 

causes of the resultant soil changes are presented here in the context of the type of land use or other 

human activities. Examples from agriculture, engineering for urban development, mining, waste disposal, 

war, and global environmental change are selected to represent the myriad of ways people change soil. 

Soils may be impacted by more than one land-use practices simultaneously or diachronically. Land uses 
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and their variations often differ in the way they impact soils in terms of magnitude, spatial extent, rate, 

and duration (Smithson, Addison and Atkinson, 2008). Tropical soils in particular have frazil ecologies 

that require regular and adequate management in order to reduce the current trends of degradation, 

(Ocholi, 2015). The author itemized the following human activities as factors responsible for the observed 

changes in soil properties generally.

Agriculture

Agriculture has profoundly and extensively impacted soils since its inception about 10,000 years 

ago. In this discussion, agriculture is framed broadly to include all plant and animal production for food, 

feed, fiber, and fuel, including crop and livestock farming, as well as forestry. All of these land uses rely 

on many forms of soils worldwide. Some soils are so impacted by agriculture that their original horizons 

are wholly transformed or buried. Examples of truly anthropogenic soils are plaggen soils, common in 

Western Europe.  These constructed surface horizons, which can be a meter thick, are the product of 

centuries of cultivation, with additions of organic materials such as manure and inorganic amendments 

such as sand or marl. Soils that have been similarly transformed through management practices such as 

terracing and long-term applications of fertilizing materials are found in other regions with long histories 

of intensive agriculture such as Southeast Asia and the Andes (Scanlon, Reedy and Bronson, 2008).

In contrast to both the intent and effect of constructed soils, many soils on slopes have been 

impacted by erosion accelerated by agriculture, some to the point of obliteration or deep burial under 

eroded sediments through mismanagement. Surface horizons, which generally contain the most plant 

nutrients and organic matter, are the most immediately vulnerable to erosion. Especially subject to major 

change are those soils with well-developed, organic matter-rich surface horizons such as Mollisols. A key 

reason for increased soil erosion is the loss of protective vegetation cover as natural ecosystems such as 

forests or prairies are converted to agricultural use. 

As surface horizons are eroded, subsurface horizons or bedrock effectively rise closer to the 

surface and may become exposed. Their incorporation into the topsoil under moderate to severe erosion 

alters soil properties such as color, structure, and texture, often lowering soil quality. If subsurface 

horizons are problematic for plant growth, serious degradation of productivity can ensue. In some tropical 

regions such as West Africa and Southeast Asia, exposure of horizons of cemented, iron-rich clay 

(petroplinrhite) through erosion has resulted in abandonment of agricultural land. This situation 

underscores the need for documenting and responding to changes that undermine soil quality and 

productivity. More subtle agricultural impacts may not completely alter the original soil, yet over time 

cause significant change. For example, since the mid nineteenth century, conventional cultivation of 
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organic matter- rich, prairie-derived soils (Mohisols) throughout the Midwest USA has led to marked 

decreases in organic matter. Soil organic matter loss has a cascading effect on soil properties such as 

structure, reducing aggregate stability, and making soils more prone to compaction. Organic matter 

contents can be at least partially restored to soils through management, by using more diverse, 

conservation-oriented cropping systems, or by a return to more natural vegetation (Scanlon, Reedy and 

Bronson, 2008).

Urbanization and Industrialization 

The growth of cities and industry has profound impacts on soils and their continued formation. 

Some of the impacts are direct; others are indirect. The creation of constructed urban soils is perhaps the 

most easily recognized direct impact of city growth on soils. Constructed soils have distinct profiles that 

are typically the product of the cheapest engineering fill available at the moment of creation. Soil scientist 

Phillip J. Craul wrote that the history of urban development has been based upon the premise ‘dirt is dirt 

and it’s cheap.’ These human-created soils may be highly stratified and composed of very different types 

of fill in terms of their texture, mineralogy, and chemistry. Total fill — and consequently soil —

thicknesses can reach multiple meters, with a soil’s maximum age corresponding with the age of the city. 

That is, a constructed urban soil in Rome, Athens, Mexico City, and Beijing can be several thousands of 

years old, whereas a similar soil in New York or Buenos Aires must be less than 500 years. Of course, 

many new hectares of these soils are created each year in every city as new projects are completed. Many 

ancient cities occur on tells, human-created mounds or hills formed through time as cities were rebuilt on 

top of previous ones. Other construction materials used in urban soils include composted sewage sludge, 

municipal solid wastes, heavy metals, glass, plastic, and metal. Still others consist of clean sand mined 

from nearby rivers or topsoil transported from local farms. In other words, urban soils have an 

exceptionally high degree of disorganized variability, (Santra, 2010).

A second direct impact of city development on soil formation is at the landscape scale as houses, 

gardens, parks, and streets replace the natural terrain. The result is fragmented Landscapes, where soil-

forming processes become controlled by constructed topographic, hydrologic, and ecologic factors. Thus, 

while the morphology of many of these soils does not show the dramatic changes of their downtown 

counterparts, their soil-forming processes are considerably altered.  The impact of cities and their 

continued growth on soil formation is increasing as large areas of prime farmland as well as wild, often 

fragile; lands get converted to urban uses. In the USA the area of urban land increased from 6 million to 

26 million hectares between 1945 and 1992, with some parts of California and New England developing 

into ‘100-mile cities’ as urban areas became interwoven through express highways and suburbs. 
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Urbanization is even more of a critical factor in developing nations, because their populations are growing 

at a rare fourfold greater than the world population. The World Resources Institute estimates that nearly 

500,000 ha of rural soils are converted to urban land annually. For example, the urban core of São Paulo, 

Brazil, expanded from 18 000 to 90000 ha between 1930 and 1988, with the overall metropolitan area 

encompassing more than 800 000 ha, (FAO/UNEP, 2006).

Industry, like cities, directly and indirectly affects soil formation. Land excavation and drainage 

are two important direct agents of change. Dredging of wetlands as well as sediments from beneath 

shallow waters to improve harbors, build canals, and meet other commercial needs is an example of 

industrial excavation. The US Army Corps of Engineers estimates that billions of cubic meters of 

sediments are dredged annually around the globe with over 300 million cubic meters being dredged 

annually just in the USA. Dredging has three direct impacts with respect to soils and their formation. 

First, the dredging itself destroys whatever natural soil existed. Second, the dredged material — or ‘spoil’ 

— is piled somewhere and is later used in soil construction. Soil created from dredge spoil may be used 

for buildings, roads, parks, farms, or even wild areas. Over time it will develop a sequence of horizons in 

response to its environment. The third pedological impact of dredging is oxidation of mineral and organic 

matter. This occurs because spoil that was excavated from below the water table is now directly exposed 

to the oxygen-rich atmosphere.  The indirect impacts of industry on soil formation are as manifold as the 

indirect impacts of urbanization. One of these is the addition to soil of contaminants such as lead, 

cadmium, and other heavy metals. In some locations these metals are deposited on soils as airborne 

contaminants that originated in factory or vehicle exhausts. In other cases they are added to soil directly 

and intentionally as constituents of fly ash and other wastes. These soils are subsequently cropped, 

although the crops are not normally used for human consumption. Compounds that contain sodium 

comprise another class of industrial contaminant that changes soil morphology - ultimately creating sodic 

soils. This process is increasingly noted worldwide because of the mind-boggling number of industrial 

uses for sodium and sodium compounds (e.g., coolant in nuclear processes fumigants; solvents in 

manufacturing of brass, paper ceramic glazes, textiles, and fertilizers; and in food processing) and the 

frequency at which sodium wastes are applied to land. Radio-nuclides are another class of industrial 

contaminants that alter soil processes. For example, 8.4 million hectares around Chemobyl, Ukraine, 

remain contaminated by 90Sr and 137Cs from the 1986 nuclear reactor disaster there, (FAO/UNEP, 2006).

Scanlon, et’al (2008) had remarked that the influence of most industrial processes on soil 

formation is proportional to the intensity of industrial activity and distance of the soil from the industry. 

This means that soils in areas having numerous factories, automobiles, and other industrial activities are 
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more highly enriched in contaminants than soils where there is little industry. Likewise, the magnitude of 

impact radiates out with distance from the source of impact.

Mining

Humans have mined the Earth for metals, minerals, and fuel for thousands of years. Currently, 8 

billion tons of minerals and oil are extracted from the Earth annually. Since the nineteenth century, 

mining activities have radically transformed landscapes and altered natural soil development processes. 

Mining requires that the overburden of soil and its parent materials be displaced so that the product (e.g., 

ore, rock, or coal) can be removed, concentrated, and transported off-site as economically as possible. 

Mining often results in large pits, high walls, and large accumulations of unconsolidated overburden, 

smelting residue, and finely ground residual ore. When abandoned at the Earth’s surface, these materials 

often pose significant environmental risks due to subsidence, settlement, and slope instability. Spoil may 

also be contaminated with soluble metals. In furtherance of this scenario, the concern about mines and 

their spoils prompted many nations to enact environmental-quality laws beginning in the late twentieth 

century. For example, before the Resource Conservation and Recovery Act of 1976 and the Surface 

Mining Control and Reclamation Act of 1977, many mines in the USA were simply abandoned when the 

product had been exhausted or was too expensive to extract from the remaining ore,( Santra, 2010). 

War

War, like mining, may have rapid and long-lasting impacts on soils. For example, 

nearly a century after an 11-month battle during World War I, extensive trench works and bomb craters 

remain near Verdun, France. Vietnam provides a documented example of the impacts of more recent 

wars. There, it has been estimated that bombs created some 21 million craters between 1965 and 1971, 

covering more than 50000 ha. The explosion of a 2400-kg bomb typically created a hole approximately 

10m in diameter and Sin deep; metal fragments from each bomb could be spread over an area of 0.5 ha. 

Some craters exposed soil horizons of iron oxide accumulation that subsequently irreversibly hardened to 

petreplinthite, (Ian, 2001).

Similarly, land-clearing programs in Vietnam altered soil processes. 

Widespread and concentrated application of defoliating herbicides, as well as bulldozing of vegetation, 

resulted in extensive erosion, loss of organic matter-rich surface horizons, and increased flooding. Native 

mangrove forests have not returned to die drastically disturbed or herbicide- treated lands. More than 30 

years after the application of herbicides ended, dioxin, a manufacturing contaminant in the herbicides, 
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remains in the soil and sediments of the countryside. Thus soils are effectively beginning a new phase of 

soil genesis with topography, parent material, and vegetation altered from the previous state of dynamic 

equilibrium. In addition to the persistence of war-related changes on soil properties and processes, there 

may be indirect effects that have a cascading environmental impact caused by displacement of civilian, 

agrarian populations. In rural Vietnam, bomb craters’ soils contaminated with metal fragments, 

unexploded ordinance, and residual dioxin, and war-related destruction of water-diversion structures have 

made agricultural and forestry recovery very difficult for the inhabitants. In response, some farmers have 

moved to less-productive, marginal land that is more susceptible to erosion. Others have moved to urban 

slums, increasing the environmental pressures on urban areas. Thus the long-term impacts of war on soil 

properties and the processes of soil formation can extend beyond the zone of immediate impact, (Scanlon, 

Reedy and Bronson, 2008).

Climatic Change and Soil Formation

Soil formation is closely tied to climate, and, to the extent that human activities alter local or 

regional climatic variables such as temperature and effective precipitation, soil properties inevitably will 

be changed also. At the global scale, climatic change in the next century is likely to be driven by 

increasing atmospheric concentrations of ‘greenhouse gases’ such as carbon dioxide (CO2) and methane 

(CH4). As a result, it is expected that the mean temperature of the Earth’s surface could rise as much as 

1.5-4.5°C over the next 100 years. Although the local impacts of global warming are difficult to predict 

with certainty, significant shifts in the mean and seasonal variation of air temperature as well as in the 

total and seasonal distribution of rainfall are likely to perturb both natural agricultural ecosystems. The 

impact of a global increase in temperature will be unevenly spread us both space and time. Some of the 

impacts include: (1) new precipitation patterns in which today’s wet regions get wetter and dry regions 

get drier; (2) migration northward of boreal and hardwood forests; (3) melting of ice sheets, sea ice, and 

glaciers, with concomitant rise in sea level and flooding of coastal soils; and (4) melting of permafrost in 

northern latitudes and oxidation of organic matter now stored in cold-region soils. For example, the 

temperature increase has the potential to markedly shrink the extent of approximately 11 million square 

kilometers of Gelisols, the cold-region soils with permafrost, where an estimated 20% of the world’s soil 

organic carbon is stored. (Scanlon, Reedy and Bronson, 2005)

Scales and Scope of Human Impacts on Soil Formation

To understand the effects of humans on soil, consideration has been given to soil-formation 

processes and their roles in natural environments to provide a frame of reference. 
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From the perspective of pedology, the study of soil formation, soil is a complex assemblage of mineral 

and organic materials formed at the Earth’s surface. In spite of the increasing impact of human activities 

on soil and the likelihood that all of Earth’s ecosystems have been influenced to some degree by humans, 

many soils still retain their basic morphology imparted by natural processes and environmental factors. A 

hallmark of soil formation is the differentiation of horizons (layers). Soils are developed and organized 

into horizons by complex, interrelated physical, chemical, and biological processes that are determined by 

the factors of soil formation: climate, organisms, geology, topography, and time. The morphology of 

every soil is the expression of fundamental processes interacting with one another over multiple spatial 

scales (from micrometers to kilometers) and temporal scales (from days to millennia). Horizons at the 

surface (A horizons) are often enriched with organic matter; while deeper horizons (B horizons) may have 

accumulations of clay, calcium carbonate, metal—organic complexes, or other materials. Formation of A 

horizons is relatively rapid because organic matter accumulates in a few centuries to a millennium. 

Formation of B horizons commonly takes many thousands of years to become fully expressed. In this 

sense, soils can range from young to middle-aged to old. As soil formation progresses, soils generally 

tend to become increasingly anisotropic as they differentiate into greater kinds and numbers of horizons. 

Landscape stability is a prerequisite for soil horizon development to proceed. Even so, disturbance and 

change are integral to the functioning of all natural ecosystems and their soils. Soils, landscapes, and 

associated biological communities are subject to disturbances ranging from minor perturbations such as 

low-intensity fires to major events such as volcanism, and to long-term climatic and environmental 

change. On the geologic time scale, soils are subject to major alteration, destruction, and renewal in 

contrast to the relatively slow pace of natural soil development, soil changes resulting from human 

activity are often more rapid and far-reaching. Human-caused change may be so fast and irreversible that 

the impacted soil bears little resemblance to its original form. Human impacts usually reverse the 

anisotropic trend of soil formation, making soils simple; less organized, and more homogeneous, (Santra, 

2010). A wide array of land use and other human activities have altered paths of formation in many soils 

(Table 8). Corresponding soil changes also vary greatly in kind, intensity, time and spatial scale, and 

significance for soil and environmental quality (Tables 9 and 10). Human actions that change soil may act 

directly or indirectly by changing both soil morphology and the underlying soil-forming processes, 

(UNEP, 2010).

Table 1: Human Agents of Change in Soil Properties and Processes

Examples 

Agricultural and forestry
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Crop and animal agriculture Tillage, fertilization, cropping, flooding, irrigation, drainage, 

terracing, grazing

Forestry Altered vegetation type and cover, harvesting operations

Off-site effects Erosion and sedimentation, causing soil contamination and 

burial

Cities and industry Excavation, urban cover, artificial fills, industrial pollution

Buildings, roads and other structures Excavation, artificial fills, pollution, paving, land leveling

Dams and reservoirs, polders. Dikes, mounds, other artificial landforms and fills

Mining and other earth and water Soil removal for pits and quarries, erosion and 

Resources extraction sedimentation associated with hydraulic mining, mixing and 

inversion of earth materials, reclamation, groundwater 

pumping

War and weapons testing Bomb craters, military transport and engineering, 

contamination by radioactive elements

Human-linked environmental change

Global climate change Atmospheric CO2 increase, climate warming, increased 

climatic variability

Desertification Vegetation loss or change, accelerated wind and water erosion, 

salinization

Acid rain Soil acidification and other chemical changes

Sourc, (UNEP, 2010).
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Table 2: Soil Change resulting from human impact

Causes and characteristics of soil change Examples 

Possible causes

Compaction

Direct Slower or diverted water movement

Indirect and reduced soil water storage after compaction

Deliberate Fertilization, liming, irrigation

Unintended Nutrient depletion or Imbalance; salinization

Constructive Plaggen soil; agricultural terracing and drainage

Destructive Accelerated erosion, sulfide oxidation with 

drainage or exposure, salt/sodium buildup

Magnitude and extent

Low impact Organic matter change from light grazing

High impact Urban expansion; land filling

Part of soil Thinning of A horizon from cultivation-induced 

erosion

Whole soil Removal of entire soil by intense erosion

Duration and rate

Short-term/ephemeral Alleviation of plow pans by freezing end 

thawing; liming

Long-term/permanent Urban soil; mine soil

Slow rate Agric horizon development

Fast Oxidation following drainage
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Response of soil to human impact

Susceptible Base-poor soil susceptible to acid rain

Resistant Base-rich soil buffered against acid rain

Reversible (resilience) Alleviation of compaction is faster in organic 

matter-rich A horizons

Irreversible Laterite/plinthite hardening with exposure; 

construction of urban soils and soils on mined 

land

Outcomes of soil change for soil quality and use

Beneficial Organic matter addition

Neutral/benign fertilizing that balances crop removal of 

nutrients

Degradation (loss of productivity/ off-site A horizon erosion

Environmental impacts)

Source, (UNEP, 2010).

Table 3: Special scales of human-induced soil change

Soil components Approximate 

spatial scale (m)

Examples of impact 

Physical, chemical and biological 

properties of soils (e.g., clay, 

microorganisms, organic matter) 

Morphological properties

Horizons

10-10-10-4

10-3-10-2

10-1-10-0

10-0-10-1

Retention of pollutants such as heavy metals, 

pesticides and industrial solvents

Soil structure degradation; changes in texture, 

color, porosity & poor distribution

A horizon erosion

Plaggen soils; salinized soils; liming that 
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Whole soils (pedon)

Soil-watersheds-landscapes-

ecosystems-biosphers  

10-1-10-7

changes Ultisols to Altisols 

Broad changes in Mollisols, Histosols, 

Getisols, and other soil orders

Source, (Santra, 2010).

They may be intentional changes based on land-management strategies to increase soil 

productivity, or rearrangements of landscapes and soil materials to construct buildings, roads, and other 

structures. Conversely, they may be unintended changes that can lead to degradation such as soil erosion 

and burial under sediment. Indirect soil change may result from off-site processes physically remote from 

the impacted soil, such as subsidence following groundwater pumping or downstream sedimentation. In 

land uses such as agriculture, surface horizons have usually been more altered than subsurface horizons, 

while engineering activities often change the entire sequence of soil horizons. Engineering activities lead 

to some of the most intensive impacts by removing soils entirely and replacing them with different earth 

materials, as well as by reshaping land- forms or constructing new ones. Agriculture and engineering 

merge in management practices such as in paddy rice production and terracing of slopes, which also 

involve major geomorphic and soil change, (Santra, 2010).

Some human activities such as agriculture have influenced soil processes and morphology for 

thousands of years, while others such as global climate change induced by human activity are becoming 

increasingly important. Some anthropogenic impacts on the environment, such as acid rain and other 

pollution, incur less visible chemical and biological changes, while processes such as desertification result 

in more sweeping changes through loss of vegetative cover, desiccation, wind and water erosion, and salt 

accumulation. While the atmospheric effects of global climate change have been detected relatively 

recently, their potential impacts on soil formation and distribution are large, because climate is a major 

determinant of soil formation over time. Soils differ in their response to human actions in terms of their 

resistance to change, and their resilience, that is, their ability to rebound toward their original state. 

Processes of human-caused soil change may be reversible or irreversible, and the resulting changes may 

be ephemeral to permanent. Response depends on both external factors, such as the type of impact and 

environmental conditions, and internal soil properties. For example, soils with uniform textures or that are 

rich in organic matter tend to be resistant to compaction. After many thousands of years of natural 

formation, some subsurface soil horizons opened by deep plowing may return to their original condition 
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in a few years (e.g., clay-rich argillic horizons), whereas more indurate horizons such as silica-cemented 

duripans remain fragmented longer, (UNEP, 2010).

A Reflection on Nigerian Soils

According to Wikipedia Encyclopedia (2013), the major soil types in Nigeria, based on the Food and 

Agricultural Organization ‘FAO’ soil taxonomy legends are fluvisols, regosols, gleysols, 

acrisols,ferrasols, alisols, lixisols, cambisols,luvisols, nitosols, arenosols and vertisols. It maintained that 

these soil types vary in their potentials for agricultural use. This is due to a number of environmental and 

management challenges.

Status and Challenges of Soil Management in Nigeria

According to FAO (2001), Nigeria is one of the countries with high declining soil fertility. 

According to Agboola (1986), Nigerian soils are generally light textured and low in cation exchange 

capacity (CEC); clay content range from 9 to 43% in more than 60% of the area, clay content is less than 

15%. The CEC range from 2,40 to 5.95 me/100g of the soils, the value being less than 5 in the majority of 

the area. Soil pH ranges from 4.2 to 8.1; combined Calcium  (Ca) and magnesium (Mg) content varies 

from 0.5 to 5.55 me/100g; potassium (K) is generally low (0.07 to 0.45) tending to be lowest in soil 

sandstones . Organic matter content varies from 1 to 2.55%. The country was estimated to be losing an 

average of 24 kg nutrients/ha per year (10 kg N; 4 kg P2O5, 10 kg K2O) in 1990 and 48 kg nutrients/ha 

per year in 2000, that is, a loss equivalent to 100 kg fertilizers/ha per year. However this figure is 

postulated to have dropped appreciable since the government and other foreign organizations started 

investing heavily on fertilizer. Soils in most of Nigeria have inherently low fertility and do not receive 

adequate nutrient replenishment. With Nigeria falling under sub-Saharan African countries with low 

mineral fertilizer consumption, about 10 kg nutrients (N, P2O5, K2O)/ha per year, compared to the world 

average of 90 kg, 60 kg in the Near East and 130 kg/ha per year in Asia. The nutrients in a fertile soil are 

nitrogen, phosphorus, potassium, organic carbon, zinc (DTPA), boron (Hot HO Sol) and pH level. Using 

available chemical data, a first approximation to the soil fertility map has been produced for nitrogen, 

phosphorous and potassium for the various ecological zones of the country. The criteria for soil fertility 

classes are as defined bellow; 1.Low - The value below criteria level; 2. Medium-The range above criteria 

level where variable responses to fertilization is expected. 3. High- The range where response is unlikely 

and fertilization may not be  necessary, Wikipedia Encyclopedia, (2019).. Nitrogen is defined in terms of 

total nitrogen, phosphorous in terms of Bray 2 P, and potassium in terms of NH OAc exchangeable 

potassium and organic matter in terms of Walkley and Black total organic matter.
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Non-use of Soil Specific Fertilizers

As of now, Nigerian farmers still apply fertilizers without knowing without knowing the quantity of soil 

nutrients and the appropriate fertility to use. Usually, the farmers in Nigeria are only recommended 

straight N, P, or K fertilizers. That is, urea, SSP and urinate of potash. Yet, farmers find it much more 

convenient to apply fertilizer-nutrient needs in one single dose. For this reason, the use of compound 

fertilizer 15-15-15 has been very widely adopted by 70% of the Nigerian farmers. However, too much 

reliance on this fertilizer predisposes farmers to applying fertilizers low in N and P and totally lacks 

sulphur and zinc. This happens to be the predominant practice even though supplementary sulphur and 

zinc appear to be necessary for optimum crop performance in many parts of the country, particularly the 

savanna grasslands. There is also indication that there is need for B in some parts of Nigeria. Applications 

of the wrong fertilizers have discouraged some the farmers from using fertilizer. For instance, Agboola 

(1986) wrote about some of the farmers in the south who have refused to apply fertilizer to any farmland 

used in yam production because they have noticed that using fertilizer to grow while yam changes the 

color of the yam to brown during pounding. The author further stressed that Nigerian soils are generally 

light textured and low in cation exchange capacity; clay content range from 9 to 43% in more than 60% of 

the area, clay content is less than 15%. This predominant practice by the farmers robs many soils of the 

essential nutrients; a problem that could have been solved very easily by applying the particular fertilizer 

needed by a particular soil. Development of soil testing centers within close reach of the farmers will 

enable them test the nutrient quantity of their soil, before knowing the specific fertilizer to apply. The 

government and, particular, private fertilizer manufacturers investing in this soil testing facilities will be 

very profitable to them while supplying the needed fertilizers to the farmers.  

Mismanagement and Misuse of the land

Human-induced soil degradation is now a major problem and one of the leading causes of 

environmentally induced displacement. Environmental consequences of poor farming are currently visible 

in the country. Examples of mismanagement of land in Nigeria are: a. Deforestation: Uncontrolled 

logging and tree felling without restocking and rampant bush burning are the order of the day in many 

parts of Nigeria. These increase the leaching of precious soil nutrients. b. Inappropriate agricultural 

practices such as lack of crop rotation, adoption of maximum tillage, inadequate or total lack of fallowing, 

inadequate fertilization, overgrazing, and absence of mulching the destruction of watersheds, and the 

opening up of riverbanks and other critical areas have led to silting of riverbeds and loss of watercourses. 

In addition, uncontrolled use of agrochemicals and the concomitant problems of chemical persistence in 

the soil in humid areas and soil-crust formation in arid climates have contributed to Stalinization and 
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destruction of vast agricultural lands.c. According to Etuonovbe (2009) petroleum corporations have been 

very instrumental in oil pollution problems (including spills, oil well blow-out, oil blast discharges, 

improper disposal of drilling mud) has created problems that has resulted in destruction of vast farmlands 

in the Niger Delta. d. Over population has brought about conversion of rich farmlands into buildings and 

construction site. The Nigerian government does not have a clean cut land planning act that protects rich 

farmlands from being converted into sites for other purposes. The result of this involves flood events that 

occurred in the country that never happen before, (Teminski, 2012). The author suggested that the 

problem of farmers’ mismanagement of the soil could be mitigated by agricultural extension services. 

Extension services to educate the farmers on improper management of the soil have been going on the 

country for decades. Even though agricultural extension services can be traced to the colonial period 

(1893), the practice has grown in strength till the present times, yet, many of the rural farmers still behave 

in uninformed manner with regards to their general soil management attitudes, (Arokoyo, 2003). Since 

Word Bank funding has withdrawn funding in support of extension services in Nigeria, it is therefore 

right to expect that the government increase their extension budget so that education can soil management 

education can reach every farmer in the country.  Petroleum corporations’ adherence to environmental 

laws of the federation on spill clean-ups and land reclamation will greatly reduce devastation effects their 

mining operations causes to the soil. Also, the review of the Nigerian Land Planning Act, making of new 

land laws and enforcement of the laws will protects the farmlands from mismanagement and abuse. The 

status of soil is measured using its rate of productivity and can be classified into five different classes; 

very high productivity, high productivity, medium productivity, low productivity, and very low 

productivity. According to Nigeria Country Profile (1997), the country’s soils are found to be of medium 

to high potentials, despite its high rate of depletion. It however suggested that under improved farming 

systems, the soil productivity could be improved.  

Regional cases on Challenges of Soil Management

The lack of soil knowledge by Nigerian farmers has led to a lot of soil damage and abuses. However, the 

challenges to soil management is not only management but climatic and environmental as well. The 

challenges facing the country’s soil management are as follows:

1. Soil Erosion: Gully erosion is particularly severe in Abia, Imo, Anambra, Enugu, Ondo, Edo, Ebonyi, 

Kogi, Adamawa, Delta, Jigawa and Gombe States. Anambra and Enugu States alone have over 50 active 

gully complexes, with some extending over 100 metres long, 20 meters wide and 15 meters deep (Nigeria 

Country Profile, 1997). Coastal and marine erosion and subsidence occur particularly in the coastal areas 

of Ogun, Ondo, Delta, Rivers, Bayelsa, Akwa Ibom and Cross River States. The most significant case of 
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coastal erosion and flooding is the overflow of the Bar Beach of the Atlantic Ocean now a regular feature 

since 1990, threatening the prime property areas of the Ahmadu Bello Way, Victoria Island, Lagos. To 

reduce erosion rates and magnitude on farmlands, reliable and proven soil conservation technologies 

could be adopted. Such strategies, according to Santra (2010) and Ocholi (2015) should include ridge 

planting, crop rotation, production of mulches, agroforestry practices, hill terracing, contour planting, 

cover cropping and installation of wind breaks, etc.

2.Soil Salinity: Excessive soil salinity reduces productivity of many agricultural crops, especially 

vegetables that are particularly sensitive throughout the ontogeny of the plant. Salinization does not result 

to immediate treats but effects on soil only become apparent on crops after a period of time 

(Nwankwoala, 2011). According to the Department of Agriculture United States (USDA), onions are 

sensitive to saline soils, while cucumbers, eggplants, peppers, and tomato are moderately susceptible. The 

factors that contribute significantly to salinity are soil salinity, wet breeze from high tide especially 

between June to August (peak of rainy season in Nigeria) and direct watering of crop with saline water. 

Salinity affects crop and vegetable growth, leaf length, and number of leaves, which reduces yields and, 

in severe cases, total loss of crop yield. The coastal areas of Nigeria are gets affected heavily by 

salinization. Saline soils occur in small patches in the semi-arid belt of northern Nigeria. Such soils rarely 

occur in the southern parts of the country where high ran fall affords considerable leaching of the salts 

beyond root zone.  Salinity surveys of irrigated schemes in the northern Nigeria have shown that certain 

soils in Borno, Gongola, Kano and Sokoto states vary from nonsaline to moderately saline. The level of 

salinity around South Lake Chad is generally very low. Yau’Sheme soils on lowlands or in slight 

depression areas are seriously affected with salinity problems. Soil salinity can be controlled by the use of 

irrigation system that supplies the farmland with large quantity and quality (fresh) water and also 

installing drainage systems to reduce the high water table of saline waters will also reduce the salinization 

of farm lands during rainy season (Bresler and Hoffman, 1986). Governments in addition should erect 

salinity control units as has been adopted in other countries such as Mexico and United States of America 

to solve salinity problems in farmlands.   

3. Flooding 

This 2012, Nigeria experienced flooding like never before. Flood washed away farmlands in 20 states out 

of the 36 states plus the FCT. Nasarawa lost over 2,000 hectares of farmland to flood, (Punch Editorial 

Board, 2012). Flooding occurs throughout Nigeria in three main forms: coastal flooding, river flooding, 

and urban flooding, Coastal flooding occurs in the low-lying belt of mangrove and fresh water swamps 
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along the coast. River flooding occurs in the flood plains of the larger rivers, while sudden, short-lived 

flash floods are associated with rivers in the inland areas where sudden heavy rains can change them into 

destructive torrents within a short period. Urban flooding occur in towns located on flat or low lying 

terrain especially where little or no provision has been made for surface drainage, or where existing 

drainage has been blocked with municipal waste, refuse and eroded soil sediments. Extensive urban 

flooding is a phenomenon of every rainy session in Lagos, Maiduguri, Aba, Warri, Benin and Ibadan. 

Virtually every Nigerian is vulnerable to disasters, natural or manmade. Every rainy season, wind Gusts 

arising from tropical storms claim Lives and Property worth million of Naira across the country. Flash 

floods from torrential rains wash away thousands of hectares of farmland. Dam bursts are common 

following such flood. In August 1988 for instance, 142 people died, 18,000 houses were destroyed and 

14,000 farms were swept away when the Bagauda Dam collapsed following a flash flood. Urban flooding 

such as the Ogunpa disaster which claimed over 200 lives and damaged property worth millions of Naira 

in Ibadan, are common occurrence.  Problem of flooding in Nigeria can be handled if the appropriate 

steps are taken immediately. Flooding is a result of two factors; environmental factor (climate change and 

man-made factor. Since the climate change is not just a result of practices in Nigeria but a trans-

continental factor, our focus in containing the problem will be in the man-made factor. Urban planning, 

removal of obstructions floodplains, proper waste management to avoid blockage of drainage systems, 

and construction and maintenance of more drainage channels should be adopted (Babatolu; 1997) 

Particular, the government at all levels should engage in the provision of integrated drainage systems in 

informal settlements, which are often regarded as being outside accepted urban regulation and planning 

systems while they are, however, recognized as farmlands, (Douglas et al, 2008; Oriola,1994).

Desert Encroachment and Drought 

Population pressure, over grazing and the continuous exploitation of marginal lands have aggravated 

desertification and drought which has resulted in severe loss of farm land. Nigeria is presently losing 

about 351,000 square kilometers of its land mass to the desert which is advancing southward at the rate of 

0.6 kilometers per year. According to a recent survey by the Centre for Arid Zones Studies in Nigeria, 

desertification is by far the most pressing environmental problem in the northern states along the Niger 

Republic border. The outward and visible sign of desertification process is the gradual shift in vegetation 

from grasses, bushes and occasional trees, to grass and bush and in the final stages, extensive areas of 

desert-like sand. Entire villages and major access roads have been buried under sand dunes in the northern 

portions of Katsina, Sokoto, Jigawa and Borno States. With about 55 percent of its land under siege from 

desert encroachment, Borno State which suffered from a protracted fifteen-year drought in 1972-1978, is 
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one of the most threatened land areas of Nigeria. Perhaps more spectacular, and of grave consequence are 

the persistent droughts which, a number of times, have resulted in famine in the northern part of the 

country. During the drought of 1972-1973 for instance, about 300,000 animals died and farm yields 

dropped by up to 60%. Control of desertified lands can be achieved by rehabilitating the land. This could 

be done by passing rivers through them and planting big desert trees and legumes which survives in the 

intense it as well as fixes nitrogen to the soil (Xue-Yong et al., 2002). Ocholi (2015), provided that 

controlled grazing, introduction of fast growing exotic species of trees and grasses from isoclimatic 

regions of the world for stabilization of shifting sand dunes, creation of ‘microclimates’ through 

shelterbelt plantations, and creation of ‘fencing and enclosures’ for regeneration of indigenous species can 

be adopted in desert prone areas. However, the government needs to make and enforce laws guiding the 

control of desertification in order to successful tackle the problem.  

5. Declining Soil Fertility

The term soil fertility is the intrinsic ability or capability of the soil to provide plant nutrients and water in 

adequate amount and when required, for good growth and development of the crops, (Agboola, 1986). 

While soil fertility decline (also described as soil productivity decline) is a deterioration of chemical, 

physical and biological soil properties and subsequent reduction in providing the crops with adequate 

nutrients and water. The main contributing processes, besides soil erosion, are; � Decline in organic

matter and soil biological activity. � Degradation of soil structure and loss of other soil physical

qualities.� Reduction in availability of major nutrients (N, P, K) and micro-nutrients. � Increase in

toxicity, due to acidification or pollution. 

Conclusion

Provision of adequate food supply to satisfy the needs of the whole population has always been 

one of the pressing needs of every country’s government. In Nigeria, one of the reasons for the failure of 

agricultural plans is underestimating the importance of soil status and, therefore, mismanagement of the 

nation’s soil. It is concluded that declining soil fertility can be adequately managed by proper practice of 

soil rotation, bush fallow, application of the right fertilizer and general proper management of the 

farmlands. 
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