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ABSTRACT

Sustainability, which involves the ability to use a resource in ways that ensure little or no damage to

guarantee continuous use of the resources, was the focus of the study. participatory tool i.e. focus group

discussion was employed using farms to take inventory of the soil conservation practices they consider to be

sustainable. Fifteen practices were validated. The study identified the determinants of the farmers’ use of the

practices in the study area. Quantitative data was gathered from 112 respondents sampled though systematic

technique from five communities with the use of questionnaire. Results of the study shows that the farmers

are aware of most of the practices. The soil conversation practices they often make use of multiple cropping,

use of cover crops, crop rotation and the use of fallow system. They also plant multipurpose tree species for

erosion control, and use organic manure with inorganic fertilizer at varying degrees to enhance productivity

and ensure sustainability. Correlation test at p <0.05 shows that farm size, income, labour use, their other

income generating activities and there level of awareness had significant relationship with respondents use of

the sustainable soil conservation practices. Multiple regression analysis shows that factors that determine

farmers use of those soil conservation practices are their level of awareness of the practices, farm size, income,

labour use of their income generating activities in which they are involved. The factors determine 72 percent

of the variation in respondents’ use of conservation practices. Farmers should therefore be assisted with respect

to those factors to ensure the sustainable use of the soil, which is very important in their income generating

activities as farmers.
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Introduction 

The destruction of natural resources though constant clearance of new group as a result of exponential

population growth destroys the balance of the environment and mortgages the means of future production,

while it as been observed that the diversity of the ecosystem is a condition for man’s survival (Akinbile and

Adekunle, 1999). The need to ensure future production therefore demands that the natural resources that are

needed for the productive actives are used in manners that will make them conserved while being used.  The

land tenure system that makes land communally owned or owned by families makes farmers depend solely

on the small expanse of land that is available or allocated to them.  This available small expanse of land is

subjected to cropping year in year out, which makes the fertility of the soil under attack.  Most farmers in

developing countries who are low income earners can not afford to buy land, hence manage their soils and

cropping systems to obtain better crop yields through proper use of soil conservation practices.

Conservation farming, which is also referred to as permanent agriculture, involves the proper use of every

acre of land (especially for soil) for good, sound agriculture with a view to enhancing the future.  Conservation

farming  means making the most efficient use of the land over a long period of time.  Exhaustive farming,
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which is the alternative to conservation farming, may yield more cash in the immediate period, but for a short

period of time only.  Conservation has been described as an activity embarked upon by human beings to

attempt ways of satisfying their needs while ensuring that little or no damage is done to the environment and

other organisms (Kamar, 1996).  This is through wise use of the natural environment, which includes protection

of nature, controlled production of useful materials as well as control or elimination of environmental pollution.

Several methods have been recommended to the farmers for the conservation of their soil.  These include

the planting of vetiver grass to reduce erosion, zero tillage and minimum tillage.  Farmers have adopted some

of these practices but have not been able to sustain them because of the affordability and availability of the

inputs required.  A review of technology that is acceptable to the resource poor farmers, according to Hocking

(1993), involves the combination of practices into a farming system that takes into account not only physical

factors such as soil and climate, but also the available resource input, especially cash and labour.

Conservation serves to reduce soil degradation.  Various processes and practices resulting from agricultural

and non-agricultural practices cause soil degradation, among which are soil erosion, soil toxicity, soil pollution

and depletion of soil nutrients.  Soil erosion is a worldwide problem, particularly in the tropics where rainfall

is high and intense.  It is the bodily removal of part or all of the soil from its resident position to other areas.

This results in as spiraling decay in productive capacity and a diminished resilience of the soil system to

provide a suitable medium for crop growth.  The immediate consequences are urban migration and increased

unemployment.  Lack of involvement and participation by farmers was found to be one of the most frequent

causes of failure of most soil conservation projects (FAO, 1991).  The problem of how best farmers can

manage  their  soils and cropping systems to obtain better crop yields have been a major area of concern

(FAO, 1983).  The methods of controlling soil erosion include planting of vegetative cover to protect the soil,

application of organic manure which binds the soil together, avoidance of bush burning, excessive grazing and

reduced use of in organics fertilizer.

Farmers in their effort to make their farm lands continue to sustain their activities have developed some

practices that assist them to conserve their soil through the use of practices whose inputs they can easily source

and are affordable (SPORE, 2005).  These practices are referred to as sustainable soil conservation practices.

This study therefore sets out to document the soil conservation practices considered to be sustainable by the

farmers.  The factors that determine their use of those practices were also investigated.

Soil Conservation in Nigeria

Soil conservation in Nigeria is usually conducted with methods that have been used over the years.  Some

of those methods are now being better explained by modern science.  As an example, investigation now being

made into soil physics and biology indicate that the poorer the soil’s structure, the more it must be tilled.

However, the more the soil is tilled, the poorer its structure becomes.  Thus, using the techniques of no tillage

effectively breaks this discouraging cycle, allowing organic matter renewal to take place naturally within the

soil from the loosening effects of crop roots and from decaying crop residues (Akinbile, 1997).  In most areas,

nature, if given the chance, can loosen the soil more effectively than man made machinery.

The dramatic reduction in erosion and run off from a well-covered soil compared with a bear soil was

clearly demonstrated in an experiment which two small experimental plots were used (Akinbile 1997).  Both

were kept free of vegetation by hand weeding, and over one of the plots of land was suspended a double layer

of fine wire gauze.  This allowed all the rain to pass through but broke up the falling raindrops so that they

reached the soil surface as small droplets.  The soil loss of the two plots showed that that of the unprotected

soil is one hundred times morel than those from the protected plot.  This demonstrates the need to protect the

soil while ensure minimal distortion of its structure.

Materials and methods

The study involved purposive selection of farmers that have farmed in the area for a period of 10 years

to bring out the effect of continuous use of the soil.  The snowball technique which involved interviewing a

farmer that satisfies the requirement of farming in the area for 10 years on contact and requesting the farmer

to link one with other farmers who satisfy the same requirement in the area (Sirkin, 1995).  The farmers were

contacted from 5 neighbouring communities in Osun State, namely Ola, Ika, Isoko, Araro and Olorunda until

112 farmers were sampled.

Farmers from each of the communities were constituted into groups for focus group discussion (FGD).

The issue that each of the groups discussed was the sustainable soil conservation practices they make uses of

for considering tem to be sustainable and reasons for their  decisions to make use of them.
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Respondents level of use of the sustainable soil conservation practices were measured by asking
respondents to indicate their use of the sustainable soil management practices using a 3 point scale of always

use = 3, rarely use = 2 and never use = 1.

Results and discussions

Results of the focus – group discussion (FGD)

Farmers from each of the 5 communities were constituted into focus groups and each group was led into
the use of participatory tools to come up with a listing of all soil management practices.  While some practices

were listed by all the groups, practices like the use of vetiver grass and soil testing were listed by 2 groups
each.  A list of 35 soil conservation practices on the basis of their importance.  Minimum tillage, multiple

cropping, and the use of nitrogen fixing legumes were ranked to be most important.  Reasons adduced for the
assessments include tendency to reduce run-off and ensure continuous cultivation.

The farmers were then asked to rank the 35 soil conservation practices on the basis of how sustainable
they are, that is, ability to ensure continuous use of the soil.  The problem of making use of several practices

and not being able to separate their effect was raised, but the farmers were assisted to use pair-wise ranking
to determine the strength of each of the practices.  Results obtained were subjected to standardization with

the use of the sigma scoring method, that is, practices that were ranked high by majority of the respondents
had higher weights through standardization.  Soil conservation practices that had sigma score of 0.5 and above

were accepted to be sustainable.
This gave a list of 15 sustainable soil conservation practices with the following standard scores as shown

in Table 1.
These 15 practices are therefore the sustainable soil conservation practices in the study area of all the soil

conservation practices used by the respondents.  These are thus the practices that have been tested over time
and are certified to be sustainable in terms of availability and affordability of the inputs required, ability to

give consistent result in crop yield in such a way as to ensure continued use, while guaranteeing future use.

Respondents’ Characteristics

Results of the study show that 72 percent of the respondents are above 50 years, with their mean age
being 53 years.  A majority of the respondents are males (82 percent), illiterates (75 percent), and make use

of family and community lands for their farming activities.  Respondents are involved in other income
generating activities of trading, hunting, drumming, poetry and as artisans.  The respondents are thus of middle

age, illiterates and have access to family and communal land.  They thus have reduced opportunity of making
use of modern practices as their low literacy level reduces their access to extension information.

Respondents’ awareness and use of the sustainable soil conservation practices

Table 2 shows that the respondents have varying degrees of awareness of all the certified soil conservation

practices.  More of them are aware of crop rotation (99.1%), use of cover crops (98.2%), multiple cropping
(96.4%) and slash/manual removal of biomass (89.3%).  It is thus expected that since they have high awareness

of all the practices, they will practice them in varying levels.
Table 2 also shows that respondents’ use of the sustainable soil conservation practices is highest for use

of cover crops, with mean use value of 2.9.  This is very high and it confirms the high level of use
respondents  have  for  the  practice.   They  thus  plant  cover  crops  to  help  conserve  soil  moisture

and  reduce runoff.  This also serves to replenish the fertility of soils through leaf droppings and thus help
to conserve the soil.

Table 2 further shows that respondents also make use of multiple cropping (mean = 2.7).  This helps to
spread risk and ensures that variety of food  crops are available for home consumption in subsistence

agriculture.  It is also used in soil conservation as crops that fix nitrogen are planted alongside crops that
require much nitrogen during growth.  It is thus a method of insurance and soil conservation.  Related to these

is the use of crop rotation and fallow system.  Crop rotation complements the gains of multiple cropping as
it involves physical movement of crops around on a piece of land to ensure symbiotic benefit on the soil

nutrient requirement among the crops rotated.  Fallow system serves the same purpose as crop rotation, but
at a higher level, since while crop rotation involves use of the same parcel of land; the fallow system involves

physical movement to other parcel of land.  This demands that enormous land is available and though it is
effective,  the  growing  population  that  reduces the parcel of land an individual can have access to is

limiting its use.
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Table 1: Sigma scores of the sustainable soil conservation practices

Practice Sigma score

1. M ultiple cropping 0.8

2. Use of cover crop 0.8

3. Crop rotation 0.9

4. Use of fallow system 0.6

5. Planting m ultipurpose tree species 0.7

6. Organic manure with inorganic fertilizer 0.7

7. Slash and manual removal of biomass 0.9

8. Zero tillage 0.6

9. Construction of heaps and ridges 0.7

10. Planting nitrogen fixing legumes 0.6

11. Strip cropping 0.5

12 Hedgerow tree planting 0.5

13. M ixed farming 0.6

14. Use of mulches 0.8

15. M inimum tillage 0.7

Table 2: Awareness and use of soil conservation practices among respondents

Awareness Level of Use

Practices ---------------------------------------------------------- ----------------------------------- M ean

Yes No Always use Rarely use Never use 

1. M ultiple cropping 108(96.4) 4(3.6) 84(75.0) 24(21.4) 4(3.6) 2.7

2. Use of cover crop 110(98.2) 2(1.8) 102(91.1) 7(6.3) 3(2.6) 2.9

3. Crop rotation 111(99.1) 1(0.9) 78(69.6) 30(26.8) 4(3.6) 2.7

4. Use of fallow system 94(83.9) 18(16.1) 86(76.7) 22(19.6) 3(2.7) 2.7

5. Planting m ultipur-pose 76(67.9) 36(32.1) 67(59.8) 42(37.5) 3(2.7) 2.6

tree species

6. Organic manure with 99(88.4) 13(11.6) 75(66.9) 30(26.8) 7(6.3) 2.6

inorganic fertilizer

7. Slash and manual 100(89.3) 12(10.7) 62(55.4) 36(32.1) 14(12.5) 2.4

removal of biomass

8. Zero tillage 81(72.3) 31(27.7) 60(53.5) 43(38.4) 8(7.1) 2.4

9. Construction of heaps and ridges 79(70.5) 33(29.5) 58(51.7) 49(43.8) 5(4.5) 2.5

10. Planting nitrogen fixing legumes 65(58.1) 47(41.9) 53(47.7) 56(50.0) 3(2.7) 2.4

11. Strip cropping 63(56.3) 49(43.7) 63(56.3) 40(35.7) 9(8.0) 2.5

12. Hedgerow tree Planting 59(52.7) 53(47.3) 13(11.6) 98(87.5) 1(0.9) 2.1

13. M ixed farming 96(85.7) 16(14.3) 56(50.0) 6(5.4) 50(44.6) 2.1

14. Use of mulches 89(79.5) 23(20.5) 73(65.2) 34(30.4) 5(4.5) 2.6

15. M inimum tillage 76(67.9) 36(32.1) 78(69.5) 15(13.4) 18(16.1) 2.5

Percentages are in parenthesis.  M ean ranges from 1 to 3.

Respondents also plant multipurpose trees (mean = 2.6) as well as combine organic manure with inorganic
fertilizer and make use of mulches.  The multipurpose trees help to reduce erosion and replenish soil nutrient,

while they help conserve moisture.  This helps to check the problem of desert encroachment.  The use of
organic manure with inorganic fertilizer helps to sustainably maintain the structure and fertility of the soil.

While the inorganic fertilizer makes nutrients available to crops for immediate use, organic manure helps to
maintain soil structure while they release nutrients later.  Mulches serve the purpose of conserving soil

moisture and reduce run-off.  The practices are thus considered as being sustainable by the respondents who
are aware of them and make use of them in their farming practices to ensure sustainable management of their

soil.  This is in line with the position of CTA (1997) that effective conservation can only be achieved when
ownership and operation of adjoining natural resources are substituted for irreplaceable resources.

Relationship between respondents’ characteristics and their use of sustainable soil conservation practices

Table 3 shows that respondents’ awareness of the sustainable soil conservation practices have significant

relationship with their use of the practices.  Thus, the more respondents are aware of the practices, the more
they make use of them.  A contingency coefficient value of 0.60 shows as strong relationship between the

variables.  Awareness is therefore one of the preconditions for use as respondents with high level of awareness
have high level of use of the sustainable soil conservation practices.

Labour use by respondents also has effect on their level of use of the practices.  Respondents that make
more use of hired labour have higher level of use of the conservation practices.  The high cost of labour

reduces the man-hours of hired labour that farmers use.  The high demand for labour in the use of the
sustainable soil conservation practices may be a reason for this relationship.  Respondents thus need high level

of labour use to be able to have high level of use of the sustainable soil conservation practices.  The dearth
of family labour, as most family members has abandoned agriculture for other engagement necessitates the use

of hired labourers. Credit is an ingredient that farmers thus require to be able to use the sustainable practices.
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Table 3: Relationship between respondents’ characteristics and their use of sustainable soil conservation practices

Characteristics Df X  value c P2

Gender 2 1.64 0.03 0.06

Awareness 4 2.15 0.60 0.00*

Other income generating activities 4 1.91 0.51 0.04*

Farm size 4 11.05 0.41 0.03*

Income 4 10.11 0.35 0.00*

Labour use 2 6.39 0.52 0.01*

Age 4 7.21 0.05 0.08

c  =  contingency coefficient.

Table 4: Contribution of determining factors to farmers use of sustainable soil conservation practices

Determining factors Beta S.E Beta T Sig. T

Awareness 0.35 0.15 - 1.31 0.02

Farm size 0.23 0.21 - 1.01 0.07

Income 0.09 0.79 - 0.32 0.06

Labour use 0.25 0.33 - 1.84 0.04

Other income generating activities 0.34 0.19 1.09 0.05

F = 3.68

Sig. F = 0.001

R  = 0.722

M ultiple R = 0.85

Standard Error = 2.49

The other income generating activities the respondents are involved in have significant relationship with

their use of sustainable soil conservation practices.  The additional income they generate from those activities

may give more room for them to involve in the sustainable soil conservation practices.  Efforts to empower

them in those income-generating activities will thus aid their use of the soil conservation practices.  Also, farm

size and income of respondents have significant relationship, indicating that the larger their farm size, the more

they use the practices, and the more income they make, the more they are involved in the sustainable soil

conservation practices.

Table 4 shows that the five variables entered into the regression equation contributed significantly to

respondents’ use of sustainable soil conservation practices in the study area.  All the factors could determine

72 percent of the variations in farmers’ level of use of the conservation practices.  Respondents’ awareness

of the practices exercised the greatest influence in determining their level of use of the practices with a Beta

value of 0.35.  others contributed in the following order:  other income generating activities (Beta = 0.34),

labour use (Beta = 0.25) and family size (Beta = 0.23).

This corroborates the finding that respondents’ level of awareness had the strongest relationship with

respondents’ use of the sustainable soil conservation practices as shown in Table 3.  The position of awareness

and their other income generating activities are therefore emphasized.  While there is the need to create

awareness, it is also important that the income sources of the respondents are strengthened.  The subsistence

level of agricultural production operated by the respondents call for their use of additional income sources.

Conclusion

Respondents viewed 15 of the soil conservation practices as being sustainable with crop rotation as well

as slashing and manual removal of biomass as having the highest sigma scores.  These are followed by use

of mulches, cover cropping and multiple cropping.  These practices were thus considered as being most

important.  It suggests that effort to ensure sustainable agricultural production, especially soil use, should focus

on these practices to ensure sustainable agricultural production, especially soil use, should focus on these

practices to ensure continued use of the natural resource.  The mean age of the respondents is 53 years,

indicating that they are in their middle age and are thus still actively involved in agriculture, with the

opportunity of having more years to practice the profession.  Majority of the respondents are illiterates, and

thus have the tendency of being tied to their indigenous practices as they have least potential to be able to tap

from the advantages of improved technologies.  The respondents also have access to family and communal

land.

Respondents are aware of the practices in varying degrees and they make use of the sustainable soil

conservation practices.  More of them make use of cover crops, multiple cropping, crop rotation and fallow

system in conserving their soil.  Efforts should therefore be made to facilitate their use of the practices.  Such

effort will ensure sustainable use of the soil and thus continued agricultural production in efforts at achieving

food security.

Respondents’ awareness, labour use and their other income generating activities are the major contributors

to their use of the sustainable soil conservation practices.  Thus, awareness should be created the more among
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the respondents while efforts should be made to develop more labour saving devices to assist in their man-hour

need for labour. They also need to be empowered in their other income generating activities to assist them in

the use of the sustainable soil conservation practices.
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