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Abstract 

The Role of Agriculture Education in soil erosion control in Nigeria 
using soil survey approach cannot be over emphasized. Soil erosion 
remains a silent and insidious catastrophe. The initial stages of sheet 
and rill erosion are hardly noticeable and are taken for granted even 
though they are more harmful to agriculture. Among the rural 
dwellers, soil erosion is noticeable only at gully formation when the 
effects have become spectacular. At this stage control measures are 
highly capital - intensive using expensive engineering structures that 
may not be effective and durable. However, this paper discusses the 
extent to which soil erosion control can be more effective and less 
expensive using soil survey approach. The paper also examines the 
extent to which soil survey predicts soil erosion and provides 
management practices to avoid disasters. The use of soil survey 
approach in soil erosion control as well as proper funding and 
commitment are recommended for sustainable land use in Nigeria. 

 
 
 

Soil erosion is described as the washing away of the soil by wind, rain or other agents. Soil 
erosion takes place even under the most suitable natural conditions like in a virgin forest though, 
under such conditions the amount of soil removal is slight (Greenland, 1994). Soil erosion is 
accelerated when the natural vegetation cover is cleared either by cultivation or by careless use of the 
land. Vegetation receives the direct impact of rain drops and protects the soil from the splashing 
action of the rain drops. The rain drops are then released to the soil at a reduced velocity. This is even 
first received by the leaf litter on the ground and so splash erosion is almost eliminated. 
 

However, soil erosion has caused an irreparable damage to much of our resources. It reduces 
on – site soil productivity by decreasing the rooting depth and depleting nutrient and water reserves. 
Sediments from eroded upland lessen productivity through off – side effects such as decreasing the 
capacity of water reservoir and silting of irrigation canals (Idoga and Ejembi, 2006). Although the 
damage caused by erosion is enormous, there are no records as to the annual loss of productivity due 
to erosion. According to McCormack (1984) cited in Idoga and Ejembi (2006), erosion control is a 
“fire fighting” approach to erosion problem especially at gully stage, when it is highly capital 
intensive to control using expensive engineering structures that may not even be effective and durable. 
In an attempt to discuss this topic, one of the main questions that would come to mind is; why must we 
spend huge amounts of money in gully control when we can spend less to check its development by 
minimizing sheet and rill erosion in the uplands through appropriate land use, accompanied by 
suitable cultural practices? It is in this vein that the paper reveals the relevance of soil erosion control 
in Nigeria using soil survey approach. 
 
Soil Erosion 

The degree of soil erosion is influenced by certain factors which include the amount, 
distribution and intensity of rainfall, the topography of the land, the force of prevailing winds, soil’s 
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physical characteristics like structure and texture, the vegetative cover and the crops grown and the 
system of husbandry adopted (Stocking, 1994).  
 

Furthermore, very heavy rainfall causes more erosion than the same amount of rainfall 
distribution over a long period of time. When the rainfall is heavy, the water accumulates on the soil 
or rate of absorption by the soil is slower than the rate of accumulation. The water that has collected 
on the surface will run down the slope if there is one. This is where topography comes in. According 
to Dregne (1990) the rate of flow of the running water will be determined by the steepness of the 
slope. The steeper the slope, the faster the rate of flow and the greater the erosion power of the water. 
Though, the rate of flow can, however, be reduced by the roots and stems of plants if the soil has 
adequate vegetative cover. 
 

Erosion can be the result of wrong cultural practices like unsatisfactory tillage, neglect of 
cross bunds and the erosion control measures, deforestation, overgrazing etc. According to Stocking 
(1994), the major the types of erosion are: 

i. Sheet Erosion: This occurs when the eroding agent carries away materials from almost all 
the land surface. This happens when the soil has assumed a very poor structure as a result of 
loss of humus or it is compacted or the pores have been blocked by silt washed into them. 

ii. Splash or Raindrop Erosion: The impact of raindrops on the surface of the soil causes the 
soil particles to be lifted and carried away from their normal positions. This is more serious 
when the soil is left bare. 

iii. Gully Erosion: This usually occurs on steep slopes, and is considerably localized. After 
sheet erosion stage, little channels are continually widened and depended to produce gullies. 

 
Furthermore, one of the greatest problems facing the world today is soil degradation. While it 

takes hundreds of thousands of years for a soil to form, it takes the same soil a few months to a few 
years to be degraded (Idoga and Ejembi, 2006). For this reason, soils are being lost faster that they are 
formed. Soil degradation in this case can be due to wind and water erosion and other chemical and 
physical deterioration of the soil. 
 
Soil Survey Approach 

Soil survey can be defined as the systematic examination, description, classification and 
mapping, of soils as they exist in their natural settings (Agbato, Adewoye and Bello, 2004). 
Suggestively, it is the means by which soils and related resources can best be evaluated. The purpose 
of soil survey according to these authors is to:- 

i. Help the farmer to know the actual area of land available to his disposal such that he can 
effectively plan its use. 

ii. To serve as a guide in locating various structures on the farm. 
iii. To make plans of farm in connection with the work of agricultural, civil, building and 

structural engineers and legal documents. 
iv. It enables the farmer to know the natural resources of his farmland such as streams, lakes and 

ponds then assist in planning how to maximize their utility. 
v. It enables the farmer to know the soil potential of his farm lands in order to know what crops 

to grow and what soil management techniques to adopt. 
vi. Farm surveying can be used to measure the areas of the farms, to make plans of the farms, 

land and farm settlement. 
 

Surveying instruments include: Plumb bob, Ranging pole, Measuring tape, Guiter’s Chain, 
Theodolite, Arrows, Tripod, Levels, Pegs etc. 
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Soil survey gives detailed descriptions of the various soil units in terms of their morphology, 
physical, chemical and mineralogical characteristics, capabilities and limitations and expected 
behavior under specific management practices. Because of the soil characterization studies involved, 
soil survey provides useful information for a sound land use planning, the adoption which helps to 
conserve the natural resource base as a result of proper control of erosion (Agbato, Adewoye and 
Bello 2004). 
 
The Use of Soil Survey in Soil Erosion Control 

Soil survey reports contain highlights of soil management practices based on the foreseen 
problems associated with the various soil units under specified land uses. These problems are foreseen 
by the observable and measurable properties of the soils as noticed by the surveyor in the field as well 
as in the laboratory (Lamidi, 2004). For example texture, structure, organic matter content, 
permeability, clay minerals and contents of soil Iron (Fe) and Aluminum (Al) oxides as well as slope 
steepness and length, which can be measured by the soil surveyor, are some of the soil properties that 
influence soil erodability. When these properties are correctly measured they serve as indicators of 
erosion hazard or otherwise. In the same vein, Natasha, Hanneke and Frank (1990) pointed out clearly 
and in line with the universal soil loss equation that erodability factors plays a crucial role in 
determining how much soil is lost to erosion in an environment. 
 

More also, soil survey provides information about the capabilities of soil in a given area. Soil 
erosion is severe in all regions, temperate and tropical, wherever the land is used beyond its capability 
by the crop and soil management system that are ecologically incompatible. The significance of soil 
survey to soil management has been demonstrated by the technical classification of soils based on 
erosion hazard, field observation as well as the use of the soil characteristics that influence 
erodability. This classification according to Lal (1990) includes. 
 
None: No erosion risk for cultivation of any crop by any method or cultural practices. 
 
Slight: Slight erosion risk, especially for cultivation of new crops with mono-cropping. 
 
Moderate: Moderate erosion risks as a result of suitable crop rotation and soil management practices. 
 
High: The soil should not be used for row crop production, crops, can be grown with no-till and 

much farming techniques. 
 
Very High: The soil should not be used for production of row crops. 
 

According to Lal (1990) the classification enables the surveyor to go further and recommend 
specific set of cultural or management practices for each soil class. These practices according to Idoga 
and Ejembi (2006) when adopted will help to shift the erosion hazard class from high to low. For 
example the adoption of ecological diversity by combining different land uses such as grain crop 
production in association, with trees has been shown to reduce erosion risks. With soil survey reports 
and proper agricultural education, areas of high erosion risks are either avoided completely or put into 
uses that protect the soil against erosion, uses that are environmentally friendly can minimize risk to 
the soil resources. Opportunities abound in using soil survey reports and proper agricultural education 
in planning land use improvements. 
 
The Roles of Agricultural Education 

Idachaba (1992) as cited in Idoga and Ejembi (2006) blamed the failure of government 
agricultural projects in the past to gross inadequate attention paid to land use planning and soil 
management. This is to say that these agricultural projects would have succeeded to a large extent if 
proper agricultural education and soil characterization studies were carried out and also if proper land 
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use planning and soil management were adopted. In other word, the millions of naira sunk into these 
projects would not have been wasted. 
 

The federal government has in the recent past spent so much money in the control of gullies 
in Ankpa and Anyigba in Kogi State, Potiskum and Damagum in Yobe State including many areas in 
Anambra, Imo and Enugu States. These gullies would not have developed in the first instance if soil 
survey was carried out and proper land use planning adopted or development of gullies on the farm 
land if there was proper agricultural education. 
 

Education of farmers on the importance of soil survey in the control of soil erosion can be 
done by agricultural extension workers. At this level soil survey data are interpreted to the 
understanding of the farmers such that farmer’s land is allocated to its best use. The best land use is 
that which guarantees optimum production and at the same time ensures minimum risk to the 
environment. Such a land use not only provides adequate food for the present generation but also 
ensures suitability of the soil for future generation. According to Idoga and Ejembi there is a soil 
survey report of Nigeria at reconnaissance level at present. This report should be made available to the 
Agricultural Development Project (ADPs) whose responsibility is to educate the farmers on the types 
of soils in their various localities and to advise them on the crops to grow. Soil survey data at detailed 
levels are grossly inadequate in Nigeria, but where the need arises such studies can be commissioned 
by the ADPs before any special projects are embarked upon. 
 
Conclusion 

The relationship between soil survey, soil erosion control and the role of agricultural 
education has been opined in this paper. Soil erosion can be more effective and less expensive using 
soil survey approach. Soil survey predicts soil erosion and provides management practices to avoid 
disasters. 
 

The adoption of appropriate land use reduces erosion risks and preserves and sustain soil 
productivity. The practices in Nigeria have been to impose a desired use on the soil without reference 
to soil survey. The consequences are very unpleasant. Sereve erosions have devastated many farmers 
and rendered the land useless. There is urgent need to adequately train agricultural extension workers 
in soil survey interpretation and land use planning in order to revamp the nation’s agricultural 
development. This can be achieved in Nigeria through agricultural education. 
 
Recommendations 
These are: 

1. There is need for proper training of agricultural extension workers on the use of soil survey 
approach in soil erosion control. This no doubt will foster the much needed national 
development. 

2. The use of soil survey approach in soil erosion control is recommended for sustainable land 
use and conservation of money for national growth and stability. 

3. Soil survey should serve as a vehicle for land use planning. Rational land use should also be 
based on sound soil survey. This will ensure that soils are appropriately allocated to their best 
uses. 

4. There is need for education of rural farmers on the importance of soil survey in the control of 
soil erosion. This can be done through agricultural education. 

5. Soil survey data should be interpreted to the understanding of the farmer such that farmers’ 
land is allocated to its best use to guarantee optimum production and to minimize erosion risk. 

6. More funds should be made available by the federal government for soil erosion control 
project and also soil survey report should be made available to the ADPs whose responsibility 
is to educate the farmers on the type of soils in their various localities and to advise them on 
the crops to grow. 
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