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ABSTRACT 

Maintaining soil fertility is an important step in creating a sustainable agriculture. There is high pressure on 
land and excessive exploitation of the land resources that leads to the reduction in the fertility of the soil and 
subsequent low productivity of agricultural land and decrease in crops yield. Most soils in the semi-arid areas 
are naturally low in fertility and farming practices employed contributes to further nutrient loss. This situation 
coupled with a widening demand for food due to rapid growth in population, has mandated the need to assess 
existing soil management practices by smallholder farmers.  The study was structured in three stages viz: pre-
field (preparatory stage), field method (investigatory stage) and post-field (data analysis). The study employed a 
multi-stage sampling design which involved village level farm households. Thirteen village level farming 
households were randomly selected for the study in a first stage of sampling. Elderly farming household heads 
were selected for Focus Group Discussion (FGD).401 households scattered across the thirteen sampled farming 
villages were selected.. The most common practices and cultivation systems applied were described in Table 3.1 
below. Farmers were largely involved in intercropping (16.71%), tillage (15.96%) organic manure (15.71%) 
mixed cropping (13.97%) and agroforestry (12.72%) respectively. These practices were the dominant and 
discovered to be operating both during rainfed and irrigation systems in the study area. Other practices include 
crop rotation (7.98%), inorganic fertilizer (8.73%) and mulching (5.99%) respectively. The remaining practices 
that were seldom practiced for soil fertility management include land fallowing (2.24%) and terracing (1.49%) 
respectively. It was concluded that fertility status of their soils was somehow declining largely due to poverty 
condition of the smallholder farmers across the study area. Moreover, crop yield that has been seriously affected 
by the challenges facing these strategies across the study area.  
Key words: Soil fertility, Mixed cropping, Organic manure, Agroforestry, Crop rotation 

__________________________________________________________________________________________ 

INTRODUCTION 

Soil is an important resource for agricultural 

production system. As a medium for crop 

growth, it functions include sustainability of 

crop production, maintenance of 

environmental quality and provision for 

plants and animals. Soil is also fixed asset that 

is essential to guarantee food security as well 

as cash and industrial production 

(Anjichiet.al.,2007) moreover, soil is vital 

natural resources that a time scale is non-

renewable (Pierce, Jenn and Lanson,1991) this 

thin layer covering the surface of the earth 

present the difference between the survival 

and extinction for most terrestrial life. Thus, 

the life of all living things on the surface of soil 

defend either directly or indirectly on the 

resources provided by the soil and indeed the 

quality of soil rests upon its ability to supply 

nutrient essential to plant growth and provide 

a healthy environment to entire ecosystem.A 

healthy, fertile soil is important for producing 

high yield and quality pasture or crops with 

minimal inputs. Good soil management is also 

important for protection of water resources 

and for biodiversity (Parkin and Dorin,1993).  

Maintaining soil fertility is an important step 

in creating a sustainable agriculture. Before 

stating how soil fertility is maintained, causes 

of soil fertility decline must be stated. In the 

soil, there is well established nutrient circle 

which ensures that a balance is maintained 

between soil nutrients removed and returned 

(Vanlauwe et al., 2010).  

In the nutrient circle, plants exact the nutrients 

they need for their growth and development 

from the soil and later on the nutrients are 

return to the soil. In this way, nutrients are 

recycled from the soil to the plants and back to 

the soil so that no soil nutrients are ever lost. 

This balance is so effective that under natural 

conditions there is no need to supplement the 

soil fertility with fertilizers. Lombin, (1999) the 

soil fertility is the availability of nutrient in a 
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soil to the plant growing on it. This indicated 

the potential capacity of a soil to produce 

crops at a satisfactory level over a period of 

time (Youdeowe ietal, 1999), in other words, a 

soil is said to be fertile when it can hold all the 

nutrients that plant needs, the amount of 

organic materials necessary for crop growth 

and development, sufficient quantities of 

machine organizing (worm, And beneficial 

insects) and microorganisms (bacterial, 

fungus, mycorrhiza e.t.c.) which maintain the 

soil biological equilibrium and together help 

to create good physical, chemical and 

biological equilibrium and together help to 

create good physical, chemical and biological 

condition (www soil fertility.com). 

Many farmers, to a large extent do not know 

how to practice judicious management of their 

soil, using nutrients available in their vicinity 

and adopting agricultural practices geared 

towards soil fertility improvement such as 

improved fallow, agro-forestry and biomass 

transfer (Woniala and Nyombi (2014) . 

There is high pressure on land and excessive 

exploitation of the land resources that leads to 

the reduction in the fertility of the soil and 

subsequent low productivity of agricultural 

land and decrease in crops yield (Smailing et 

al., 1997). Most soils in the semi-arid areas are 

naturally low in fertility and farming practices 

employed contributes to further nutrient loss. 

The loss of soil nutrients has been a common 

concern and results in the risk of erosion. 

Continued degradation of agricultural soil is 

leading to decrease productivity and increase 

environmental risks and most importantly 

poses a threat to overall food security. This 

situation coupled with a widening demand for 

food due to rapid growth in population, has 

mandated the need to assess existing soil 

management practices by smallholder farmers 

in the state with Maiadua as a case study. 

MATERIAL AND METHODS 

Geographical Description of the Study Area 

Mai’adua Local Government Area is located in 

the Northern part of Katsina state and has 

international border market. The area lies 

between latitude 13002’N and 13020N 

longitude 8002’E and 8025’E, it is bounded to 

the North by Niger Republic to the south by 

Daura and Sandamu Local Government Area 

and to the East by Zango Local Government 

Area and some part of Niger Republic. The 

average relief of the area is about 450m above 

sea level, the solid rock is covered by sandy 

drift material, which is accumulated over dry 

climate conditions (Garba, 1987).The soil is 

ferruginous tropical red and the brown of the 

porous and susceptible to erosion and it is less 

water retentive and of low or medium fertility 

(FAO, 1989). The fine nature of this sandy soil 

makes it ideal for the growth of crops such as 

millet, guinea-corn and groundnut (Katsina 

State Government, 2000). 

The study area belongs to tropical continental 

climate with a mean annual temperature of 

about 250C, characterized by wet and dry 

seasons. The wet season starts from May to 

October, the tropical discontinuity advances 

Northwards at a rate of 160km/month 

marking the gradual onset of rainfall and 

retreats at about 320km/month marking the 

end of wet season (Olofin, 1987).The area is 

predominantly Sudan Savanna.  

RESEARCH STRUCTURE  

The research focused on assessing smallholder 

farmer’ssoil management strategies in a semi-

arid environment of northern Nigeria. Inthis 

study, smallholder farming household is 

central in this study.The studyhas been 

structured in three stages viz: pre-field 

(preparatory stage), field method 

(investigatory stage) and post-field (data 

analysis). The primary data was generated 

from the field through the use 

interviewchecklistsadministration to sampled 

respondents in the sampled sites. Interviews 

were held with the heads of farming 

households.The choice of the household head 

as a primary source ofinformation is justified 

because the household head plays aprimary 

role in the majority of household and 

farmingdecisions related to production, 

marketing, resourceallocation and decision 

making in such a traditional farming 

communities (Solomon et al.2007). 
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Data collection and tools 

The study employed a multi-stage sampling 

designwhich involved village level farm 

households. Thirteen village level farming 

households were randomly selected for the 

study in a first stage of sampling(Yaryandi, 

Unguwar Jibo, Tadi and Bunbun). Elderly 

farming household heads were selected for 

Focus Group Discussion (FGD).In this stage, 

some opinion leaders (Sarkin Noma, Sarkin 

Kasuwa and Sarkin Awo) were purposively 

sampled for FGD. This set of people represents 

some knowledgeable elders in crop 

production practice in the area. They were 

believed to have substantial knowledge on 

farming practice and crop production. At 

thethird stage, 401 households scattered across 

the thirteen sampled farming villages in the 

local government area were selected. Before 

the interview checklist administration, the two 

indigene field assistants were oriented and 

trained on the conduct of the study. The 

interview checklist was translated into Hausa 

language and contained 25 questions that may 

take an average of thirty minutes to 

accomplish.The interview checklist was then 

pretested in the study area to identify 

potentialproblems (e.g. unclear questions) and 

made sure thatthe interview and methods 

were tailored to existing local cultures and 

ethical behaviours of the people.The interview 

checklist was revised based onfeedback from 

the pretesting through the pilot survey. 

RESULTS AND DISCUSSION 

Soil fertility management strategies 

Table 3.1 presents different soil management 

strategies being employed across Mai’adua 

local government area. It was discovered that 

farmers in the area have applied several soil 

management strategies in order to control and 

maintain soil fertility in the area. Farmers were 
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also used to applying both organic and 

inorganic fertilizers to improve soil fertility.  

Farmers were asked to describe how they 

improve and manage soil productivity. The 

most common practices and cultivation 

systemsapplied were described in Table 3.1 

below. Farmers were largely involved in 

intercropping (16.71%), tillage (15.96%) 

organic manure (17.45%) mixed cropping 

(13.22%) and agroforestry (12.72%) 

respectively. These practices were the 

dominant and discovered to be operating both 

during rainfed and irrigation systems in the 

study area. These practices were found to be 

useful in soil fertility improvement, such that 

they were believed to be directly contributing 

to farm household economies by providing 

fodder required for livestock and by 

increasing the overall amount of crop 

production. These strategies served in 

reducing farmers' vulnerability to acute food 

insecurity due to incessant droughts (Thapa 

and Yila, 2010). It could be observed that 

among the soil management practices in the 

area, only four (intercropping, tillage, organic 

manure and agroforestry) were predominantly 

practiced across the study area. This was 

followed by crop rotation (7.98%), inorganic 

fertilizer (7.98%) and mulching (5.99%) 

respectively. The remaining practices that 

were seldom practiced for soil fertility 

management include land fallowing (2.24%) 

and terracing (1.49%) respectively. The former 

was due to rapid population growth the latter 

was due relatively to flat and landscape in the 

area. 

Intercropping has been the most predominant 

practice across the study area. This was due 

largely to the economic sense attached to it by 

majority of smallholder farmers. It wasa 

practice of growing two or more different 

crops together on a single farmstead. Some of 

the crops that were mostly intercropped 

include grain cereals (Guinea-corn, millet or 

maize) being intercropped with leguminous 

crops either or both of Sesame, Beans(cowpea) 

or groundnuts. It was a popular soil 

management practice across the study area 

with 67 respondents representing (18.56%) 

confirming practicing it. This finding was in 

line with the findings of Thapa and Yila  (2010) 

around Jos-Plateau area in the Guinea 

savannah. Majority of the respondents 

reported some side effects of the practice on 

soil nutrient, but maintained that presence of 

leguminous plants help maintain soil water 

retention thereby providing moisture to the 

grain cereal crops. Majority of the respondents 

reported that they plough the soil three times 

to ensure abundant crop harvest. Some of the 

reasons associated to intercropping across the 

area as reported by respondents include 

economic assurance in times of crop failure. 

Farmers believe that crops have different 

response to the risk of drought; therefore if 

grains were affected, legumes might not be 

adversely affected, therefore compensate 

whatever failure that may arise from the 

drought condition. 

Organic manure application has been an 

important soil fertility management strategy 

across the study area (Table 3.1). Beside 

intercropping and tillage practices, it was the 

most acceptable soil management strategy 

being reported by 63 of the respondents 

representing (17.45%). In spite of its associated 

challenges such as bulkiness and comprised of 

so many hazardous materials, organic manure 

has been accepted by a large number of 

respondents to be the quickest means of 

reinvigorating a degraded soil. According to 

majority of the respondents, organic manure 

application contributes to immediate soil 

fertility improvement through the provision of 

adequate organic matter in the soil as well as 

protecting soil from erosion. It was reported 

that in the last few decades, almost all 

households had one or more donkeys being 

used in organic manure conveyance to the 

farm plots. But nowadays, in most sampled 

villages there were hardly one or two donkeys 

available in the community. Most farmers now 

rely on bicycles which cannot compare with 

donkeys in terms of load capacity. Because of 

this problem, organic manure was found to be 

applied to a very small farm plots or half of 
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most farm plots. Recently, the cost of organic 

manure has become of much concern to 

smallholder farmers across the study area. 

This has resulted in the increased combine use 

of inorganic fertilizer on farm steads.  

Agroforestry practice has been an old strategy 

for soil management across the study area. 51 

(14.13%) of the respondents reported that 

Agroforestry being an age –old practice 

contributes to soil fertility improvement across 

the study area. Growing of trees on farmlands 

was viewed not only for soil fertility 

improvement but for other socio-economic 

roles that trees play in the socioeconomic 

wellbeing of the majority of smallholder 

farmers in the study area. 

 

Table 3.1DescriptionofSoil fertility management practices operating the study area 

 Source: Field work (2018) 

 

Trees were long perceived as source of medicine and for protection against desert encroachment 

being the area within semi-arid environment. Trees in the area were perceived as very important 

 
 
 
 
S/N 

 
 
 
 
Manageme
nt strategy 

 
 
 
 

Description 

 
No. of 

Farmers 
using 

the 
strategy 

 
 
 
 

%  

 
 
 

Farming 
system 

1 Land 
Fallowing 

The practice of allowing land to rest/fallow 
for 2-3 years before they go back and use 
the land again. 

9 2.24  
 

Rainfed 
2 Crop 

rotation 
The practice of alternating crops of different 
families every year in the same field. 

32 7.98 Rainfed 
and 

Irrigation 
3 Organic 

Manuring 
application 

Application of decomposed domestic 
animal dung and urine with straw and litter 
used as animal bedding 4material and 
residues from the fodder 

63 15.71  
 

Rainfed 
and 

Irrigation 
5 Tillage 

practices 
The practice of mainly using oxen to pull 
the traditional plough using bulls, camels 
and human labour. 

64 15.96 Rainfed 
and 

Irrigation 
6 Inorganic 

Fertilizer 
The practice of applying NPK (15-15-15; 20-
10-10), Superphosphate and Urea 
(ammonium nitrate) 

35 8.73  
Rainfed 

and 
Irrigation 

7 Mixed 
cropping 

Practice of combining cereal and 
leguminous crops on a single farmstead at 
the same time. 

56 13.97 Rainfed 
and 

Irrigation 
8 Agroforest

ry 
practices 

The practice of combining mature trees on 
cultivated lands. It integrates crops and 
livestock farming practices in combination 
with management of trees. 

51 12.72  
 

Rainfed 

9 Mulching The practice of applying a layer of residue 
on the surface of the soil that helps to 
reduce evaporation and retain soil moisture, 
erosion and provide plant nutrients. 

24 5.99  
    Rainfed 

and 
Irrigation 

10 Intercroppi
ng 

The practice of growing two or more crops 
simultaneously on the same land. 

67 16.71 Rainfed 
and 

Irrigation 
 Total 401 100  
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component of the environment, but people had no alternative for felling them. There were efforts by 

some non-governmental organizations in trying to persuade local people to stop felling trees across 

the area, but people perceived most of these programmes as unsustainable and had no other means of 

energy. As a result of this situation, a lot of indigenous trees were becoming extinct in the area. 

Agroforestry practice operate on rainfed farming system (Table3.1). Most widely found trees 

comprised of very few and scattered indigenous and few plantations of some exotic tree species. 

Among the indigenous tree species found around homesteads and on farm plots include baobab 

Kuka (Adansonia digitata), Dorawa (Parkia biglibosa ), Kadanya (Mauritania Zizzipus), 

FararKaya(Khayasenegalensis), Gawo(Fadherbia albida), Tsamiya(Tamarindus indica), Kirya(Proposis 

Africana), Aduwa(Balanite aegyptiaca),Kurna (Zizziphusspinachrist), Rimi (Ceiba pentendra)and exotic 

species such as (Azadirachta indica) Neem, Turare (Eucalyptus Camaldulensis)and Mango(Magnifera 

indica) among others. 

 

Table 3.2: Some Indigenous tree species and their socio-economic uses in the study area 

 

 

S/No 

 

Local Names 

 

 

Botanical Names 

 

 

Local Socio-economic uses 

1 Kuka Adansonia digitata Used for making local soup across the area 

2 Dorawa Parkia biglibosa As soup Ingredient, medicine, fuel wood and 

fodder 

3 Kadanya Mauritania Zizzipus As food, medicine and process for its oil and 

fuel wood 

4 Kirya Proposis Africana As medicine and fuel wood 

5 FararKaya Khaya senegalensis For fencing of farmland against animals and 

fodder 

6 Gawo Fadherbia albida For medicine, fuel wood and fodder 

7 Tsamiya Tamarindus indica For making of food , fuel wood and medicine 

8 Aduwa Balanite aegyptiaca As Medicine and fuel wood  

9 Kurna Zizziphus spinachristi As food, fuel wood and fodder for animals 

Source: Field work (2018) 

 

Besides being a potential source of onsite 

organic manure through leaf litter and 

decomposition, source of fuel wood and 

animal fodder etc., agroforestry was reported 

to be characterized as consuming a substantial 

proportion of farmlands as its disadvantage 

(Tabo, 2007; Wairegi, 2010; Woniala and 

Nyombi, 2014). Since trees grown on 

farmlands could seriously constrain the 

growth of field crops (Adewole and Anyahara, 

2010), growing additional trees on farmland is 

tantamount to losing some of the areas 

intended to raise crops for food. Indeed, the 

farmers also see the economic benefits of tree 

crops, but they mentioned that they could not 

get any income to meet their basic needs until 

the trees begin to provide returns. Normally, it 

takes several years to get the returns from 

growing trees.  

Inorganic fertilizer was reported to be one of 

the widely applied soil management strategy 

across the study area despite farmers’ 

awareness of some its disadvantages.Some of 

the respondents reported that despite its cost, 

inorganic fertilizer was considered as causing 

some level of soil degradation. This was 

believed to be observed in its application over 

the years, when every year farmers have to 

buy additional bags more than the previous 

year on the same farm plot. Failure to increase 

every year will lead serious loss in crop yields. 

Thirty five of the respondents (8.86%) 

admitted to applying inorganic fertilizer on 

their farm plots. Inorganic fertilizer 
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application operates on both rainfed and 

irrigation farming systems across the study 

area. Currently, Federal Government has 

withdrawn all subsidies on fertilizers in the 

country. This condition has made a bag of 

fertilizer unaffordable to a smallholder farmer 

because a bag of millet or sorghum could not 

afford to buy a bag of NPK (15 – 15 – 15) in the 

local market. This has seriously affected crop 

output in recent years across the study area. 

The practice of combining two or more crops 

on a single field known as mixed croppinghas 

been one of the acceptable system for soil 

fertility management across the study area. 

The practice may either take the form of cereal 

crops in conjunction with leguminous crops or 

a combination of different cereal crops such as 

maize (Zea maiz) plus Guinea corn (Sorghum 

bicolar)or Millet(Pennisetarn glaucum) and 

Guinea corn on a single farm plot. About 56 

(13.22%)of the respondent accepted that mixed 

cropping was an important strategy for soil 

fertility management across the study area. 

Mixed cropping was being applied on rainfed 

or irrigation farming systems. This system has 

been associated with some soil fertility 

improvement. The leguminous crops help in 

providing nitrogen to the soil through 

nitrogen fixation process and maintain soil 

moisture by being closer to the soil. The 

leguminous crops also protect soil from soil 

erosion and contribute to socio-economic 

empowerment of smallholder farmers. This 

was because most of the leguminous crops 

such as Beans (Phaseolus valgaris), Soy bean 

(Glycine max), Sesame and Ground nuts 

(Araclus hypogaea)) being combined serve as 

sources of some money for satisfying 

household demands. Some of these household 

demands, according to most respondents, 

usually comprise of replacement of sold 

animals belonging to members during dry 

season and drought periods. The cereal crops 

largely serve the household subsistence 

demands. 

The practice where two or more different 

crops were being rotated at different cropping 

seasons on a single farm plot has been 

practiced across the study area as soil fertility 

management strategy. Crop rotation was the 

practice of growing different cop types on the 

same farm plot in sequential seasons. If 

Guinea corn was grown on the farm plot this 

cropping season, Millet will be grown on the 

same farm plot during the next season.It does 

not follow any set pattern as farmers have 

choice of particular crops to be cultivated 

based on type, moisture and fertility status of 

the soil. Therefore, many of the respondents 

admitted to growingbeans (Phaseolus 

valgaris)after having cultivatedgroundnuts 

(Araclus hypogaea) in the previous year. 

Moreover, majority of the respondents 

admitted to rotating of guinea corn (Sorghum 

bicolar)after having cultivated millet 

(Pennisetarn glaucum) in the previous year. 

They also admitted that although this practice 

require more a highly fertile soil with all its 

attendant demands, (such as fertilizer), crop 

rotation was considered as very useful in 

protecting soil from erosion and crops from 

pests. 

Crop residues serve important role as soil 

fertility management strategy across the study 

area in not too distant past. Besides being food 

for the animals at home, residues serve as 

barriers and as legumes cultivation. Twenty-

four respondents (5.99%) admitted to using 

mulching across the study area. This practice 

was being applied for rainfed crop cultivation 

and irrigation systems. A lot of the 

respondents admitted that crop residues 

serving as mulch has resulted in the shortage 

of forage for livestock, accommodates pests 

that could damage the crops (Zake, 1999; 

Wairegi, 2010;Vanlauwe et al., 2010) and 

promotes the growth of weeds that compete 

with the crops for nutrients (Smaling et al., 

1997; Tabo, 2007), water and sunlight (Thapa 

and Yila, 2010).Mulching, therefore, was not a 

popular soil management strategy across the 

study area. Majority of the smallholder 

farmers admitted that the practice has been 

gradually abandoned because most crop 

residues are now being used as fuel, fodder for 



Katsina Journal of Natural and Applied Sciences VOL. 7 No. 2 September 2018     (ISSN: 2141-0755) 

©Umaru Musa Yar’adua University, Katsina NIGERIA. All Rights Reserved…………………Page 61 
 

animals and as material for fencing of 

farmlands and homesteads. 

Land fallowing depends on the availability of 

farmlands in the community among others. 

During some years, farmlands were reserved 

fallow for grazing purposes. It is the practice 

of allowing the farmland to rest for some few 

years, usually between three to five years. This 

practice has been associated with reviving the 

fertility status of the soil without the addition 

of any inputs. It appeared as the most 

unpopular soil management strategy in the 

area with only nine respondents (2.24%) 

accented to it. Recently, with changes in social 

and economic system of rural poor in northern 

Nigeria generally, and government policy of 

banning food importation such as rice and 

maize, land fallowing has disappeared almost 

completely across the study area. Changes in 

population structure and family system have 

rendered this practice very unpopular across 

the sampled villages. 

Tillage has been an old system of soil fertility 

management strategy across the study area, it 

is the practice of mainly using oxen to pull the 

traditional plough using bulls, camels and 

human labour. Tillage serve as the second 

most applied soil management strategy after 

intercropping practice with 64 respondents 

(15.98%). Usually, tillage comes in three 

phases. The first phase (Huda) of tillage starts 

with oxen plough mostly during soil 

preparation for cultivation. This comes when 

seeds were not even planted. This serves to 

protect fresh crops planted against weeds and 

some early insects and pests such as termites. 

The second phase (Huri) comes when crops 

planted must have matured after three or four 

weeks. This was when the crops were 

prepared for proper growth in the future. In 

the case of either legumes or cereal crops, the 

number of standing crops were determined by 

human labour. This phase does not take more 

than four to five days depending on the size of 

the farmland. The third phase (Mai-mai) was 

the final stage usually performed by either 

oxen or human labour depending on the 

financial status of the farmland owner. It is 

generally accepted that the human labor used 

to be better than oxen at this stage. There used 

to be a fourth phase (Sassarya) but optional 

and for only cereal crops such as guinea corn 

(Sorghum bicolar). Despite facilitating soil 

erosion, the practice has been widely accepted 

by a lot of farmers across the study area. 

4.0 Conclusions 

Consequent upon the above results, the 

research also discovered some fundamental 

aspects associated with soil fertility 

management strategies across the study area. 

Generally, two important and interrelated 

factors have summarized the impacts of the 

above strategies. These two factors have 

proved to be the determinants of all above 

strategies. 

The first was the fertility of the soil which was 

the driving force for all the strategies of soil 

management in the study area. Despite these 

strategies being applied, majority of the 

respondents lamented that fertility status of 

their soils was somehow declining largely due 

to poverty condition of the smallholder 

farmers across the study area. This was 

substantiated by a previous study by Hamisu, 

(2017), who reported that a bag of inorganic 

fertilizer (50kg) was being shared among five 

farmers who could not even afford to buy the 

three measures allocated to them. Organic 

manure was no longer available even to 

farmstead that were close to the homes. Herds 

of cows were a thing of the ancestors. Majority 

of these strategies were discovered to be facing 

serious threat of extinction such as the 

agroforestry, mulching and land fallowing. 

The second factor was crop yield that has been 

seriously affected by the challenges facing 

these strategies across the study area. Majority 

of the respondents reported that large scale 

crop failure was recorded across the study 

area over the last two decades. This was 

responsible for the large scale migration of 

young adults towards the southern part of the 

country. This had serious repercussions on the 

women, children and elderly because the 

entire household responsibilities were mostly 

being shouldered by them (Chianu et al., 



Katsina Journal of Natural and Applied Sciences VOL. 7 No. 2 September 2018     (ISSN: 2141-0755) 

©Umaru Musa Yar’adua University, Katsina NIGERIA. All Rights Reserved…………………Page 62 
 

2008). Children and women were keeping the 

animals, sourcing for fuel wood and water for 

domestic uses among other responsibilities. 
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