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Abstract  The complex issues of population-resources pressure vis-à-vis communal conflicts in Tivland is the focus of 
this study. Field interviews and observations were carried out while Census figures for 1953, 1991 and 2006, and Land 
Use/Land Cover (LU/LC) data of study area for 1987, 1997 and 2007 were used to calculate the Land Consumption Rate 
(LCR) and Land Absorption Coefficients (LAC). Analysis of Variance (ANOVA) and Post Hoc comparisons using Tukey 
HSD test were applied. The results reveal that: (i) greatest increase in LCR (0.019) was recorded between 1987 and 1997 
while the later period between 1997 and 2007 recorded a decline in LCR (0.007); (ii) the LAC was greatest between the 
study periods 1987 – 1997 (0.746) but declined between 1997 and 2007 (0.213); (iii) there is a significant difference 
between the landuse types studied at the p<.05 level for the 3 ANOVA conditions [F(4, 10) = 69.155, p = 0.001], and as 
such the assumption that A1 = A2 = A3 = 0 was found untenable. The Post Hoc descriptive mean score for vegetation (M = 
13960.3, S.D. = 2085.27) is significantly different from other landuse; (iv) the Post Hoc multiple comparisons reveals that 
Settlements is inversely related to Cultivated land, Vegetation and Bareland. Also, Water bodies reveal a total inverse 
relationship with other landuse types, while Bareland exhibits a negative relationship between Cultivated land and 
Vegetation. Collectively, the results suggest that inter- and intra-communal conflict within the region has a causal 
relationship with declining per-capita land ownership and scarcity of cultivable land in the face of expanding population. 
Looking at the complex nature of the problem, the study proposes a multi-disciplinary and systemic approach to reverse the 
trend, including: (1) periodic research on sustainable agricultural practices; (2) educating the rural populace of the effect of 
unchecked population expansion on land resources; (3) co-opting communities into stakeholder roles in sustainability 
programmes and mitigation/adaptation strategies; and, (4) diversification of livelihood sources away from basic subsistence 
to include other small-scale productive activities through the utilisation of locally sourced resources. 
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1. Introduction 
One of the major global concerns is the problem of 

declining land resources that are being threatened by the 
rapid human population growth, increasing environmental 
degradation and changing pattern of climate at local and 
regional levels. There is an increasing need to use resources 
in a sustainable way; increasing production but at the same 
time protecting the environment, biodiversity, and global 
climate systems. This requires careful landuse/resource 
planning and decision-making at all levels. For instance, 
several studies [1, 2, 3, 4, 5, 6, 7] reveal rapid changes in 
Land Use and Land Cover (LULC) in tropical regions in 
recent decades. Continuous and consistent changes in 
LULC of tropical regions, often reflecting in terms of 
intensified land degradation, has major effect on all aspects  
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of the environment. The manifestations of these have been 
noted to be in the form of rapid disappearance of vegetation 
cover leading to significant decline in the amount of 
forestland, soil erosion, soil degradation, huge biodiversity 
losses, changes in micro-climatic conditions and 
unfavorable hydrological changes [8], ultimately producing 
a cause-effect result of conflicts over land and natural 
resources [9]. High rates of deforestation within a region 
have been commonly linked to population growth and 
poorly managed agriculture [1, 10]. 

Recognising the increasing environmental degradation 
around the globe, the Millennium Declaration in 2000 
adapted by 189 countries, which produced the Millennium 
Development Goals (MDGs), sought to present a holistic, 
multi-disciplinary and multi-dimensional (social, economic, 
health and environmental) approach to resolving the 
apparently changing global environment. Of specific 
interest to this study are: 

MDG Nos. 1: eradicate extreme poverty and hunger, 
vide: 

Target 1C – halve the proportion of people who suffer 
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from hunger; 
MDG No.7: to ensure environmental sustainability, vide: 
Target 7A - integrate the principles of sustainable 

development into country policies and programs; reverse 
loss of environmental resources; and, 

Target 7B - reduce biodiversity loss, achieving, by 2010, 
a significant reduction in the rate of loss. 

The Government of Nigeria has made (and is still making) 
several efforts towards achieving the MDGs. It is clear that 
sound natural resource management and planning are 
essential to tackle the aforementioned problems and to bring 
about sustainable development[1, 9, 10].  

1.1. Nigeria’s Changing Environment 

Ecosystems continuously change and such changes are 
part and parcel of evolutionary processes. The biggest task 
for contemporary scientists, in this regard, is to distinguish 
between this natural decline due to environmental changes 
and the drastic alterations induced by anthropogenic 
activities [10]. Nigeria’s changing LULC is reasonably 
documented as increasing [3, 11, 12]. These changes are 
products or outcome of prevailing, interacting natural and 
socio–economic factors[13] and their utilization by man in 
time and space [14]. LULC change is therefore, central to 
environmental processes, environmental change and 
environmental management through its influence on 
biodiversity, water budget, livelihood [15] peri-urban and 
rural agricultural land loss [6, 7, 10], and a wide range of 
socio-economic and ecological processes which on the 
aggregate affects regional and global environmental change 
and the biosphere [13]. 

According to Lambin et al., [1], LULC changes, 
especially in tropical regions (Nigeria inclusive), are 
primarily driven by a whole lot of proximate (from local/ 
direct origins) causes and underlying (from regional or even 
global origins) causes which cumulatively include natural 
environmental variability, prevailing economic and 
technological factors, demographic factors, institutional 
(political, legal, economic) factors, cultural and traditional 
factors and globalization. Similarly, continuous 
modification of the rural environment in Nigeria has been 
attributed to several human activities such as agricultural 
colonization and expansion [16], bush burning, fuel wood 
harvest and over-grazing [17, 18], population expansion[19, 
20, 21), and spread of rural settlements and evolution of 
rural networks [10]. 

Plausibly, the Nigerian rural environment has suffered an 
accelerating depletion of vegetation, leading to diminishing 
soil fertility, soil erosion, and increasing severe water 
scarcity and basic amenities required by increasing human 
and animal populations. It is in light of these realities that 
this study is being carried out. With rapid population 
increase, land degradation and a finite rural land area, 
available land per individual shrinks pitilessly. Lemmens 
[22] agrees that “the result is an urgent need for proper 
geo-management of land and the concomitant availability of 

a detailed, accurate and up-to-date geo-information”. 
Predicting how population increase trigger land degradation, 
the feedback on livelihood strategies from land degradation, 
and the vulnerability of places and people in the face of the 
changing environment requires a good understanding of the 
dynamic human-environment interactions associated with 
changing land-use [23]. 

It is increasingly becoming clear in recent times that 
population pressures on natural resources is severely 
degrading Nigeria’s environment. Poor adaptation to 
changing environmental conditions is, consequently, 
inducing reactions such as communal crises and population 
displacement/mobility in search of more agriculturally 
viable lands, as is the case with the Tiv rural farming 
population. 

1.2. Research Rationale/Justification 

Historically, humans have increased agricultural output 
mainly by bringing more land into production. Presently, 
studies indicate that the amount of suitable land remaining 
for crops is very limited in most developing nations [24, 25] 
where most of the growing food demand originates [1]. 
Much of this growing food demand is located in rural areas. 
Since rural population has been growing rapidly, particularly 
in developing countries, land consumption rate has been 
equally increasing over time which, in turn, has resulted in 
sustained modification of the land cover and reduction in 
available and viable agricultural land [6]. The need for 
increased food production in the study area is reinforced by 
its constantly increasing population. Land is therefore 
becoming a scarce resource due to immense agricultural and 
demographic pressure.  

Furthermore, a modern society, such as ours, must have 
adequate information on many complex interrelated aspects 
of its activities in order to make decisions. This study 
provides only one such aspect, but knowledge about 
environmental processes and their outcomes and responses 
has become increasingly important as the modern society 
plans and strives to overcome the problems of haphazard, 
uncontrolled development, deteriorating environmental 
quality, environmental pollution, loss of prime agricultural 
lands, destruction of important wetlands, soil erosion and 
loss of fish and wildlife habitat.  

Also, studying environmental changes in the 
North-Central region of Nigeria is essential for analyzing 
various ecological and developmental consequences over 
time. This is more so as the region is of environmental, 
ecological and economic importance, having land cover that 
is rich in agricultural production, livestock grazing, mineral 
and natural resources, and a host of other uses such as 
irrigation agriculture, fishing and so on. Naturally, these land 
qualities promote agglomeration and population 
concentration which result in increase in the demand for land 
in a naturally, ecologically fragile area.  

Lastly, to understand how environmental change affects 
and interacts with global earth systems, information is 
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needed on what changes occur, where and when they occur, 
the rates at which they occur, and the socio-economic and 
physical factors that drive those changes [26], as well as the 
impact and responses the changes generate. This study 
becomes necessary in view of the facts clearly stated above. 

1.3. Study Area 

Historical Background of the Tiv Nation 
According to Gundu [27], Tiv are generally considered to 

be speakers of a “Bantu-related language”. Their early 
history is however, covered by three theories of origin. These 
are the ‘Divine Creation’; ‘Bantu’; and, ‘Family’ theories of 
origin’. The Tiv believe their earliest point of origin is in 
‘Swem Karagbe’. Though its exact location is still a matter 
of debate, a 16th century date derived from the study of Tiv 
genealogy has been argued for its settlement by [28]. For 
reasons of over population, [29] and [30, 31] opined that the 
Tiv left ‘Swem’ and spread in streams of the hills of south 
eastern present-day Tivland from where they further spread 
into the middle Benue valley. The Tiv spread from these hills 
over the Benue plains was propelled by a three pronged 
attack from ‘Chamba’ tribe on the western banks of the 
Katsina-Ala River, the eastern banks of the Katsina-Ala 
River and the western banks of the Donga River. The Tiv 

victory over the Chamba in these wars enabled them to 
spread rapidly across the vast Benue flood plain area[28] 
within which they still occupy to this date. The Tiv are today 
a dominant group in central Nigeria. Though they are found 
in large numbers in Nassarawa, Plateau, Taraba and Cross 
River States, they are mainly in Benue where they are in the 
majority. 
Location 

Although the Tiv are found in several other neighbouring 
states, the study is focused on the Tiv in Benue state. The Tiv 
Region in Benue State is located on approximately 80 05”N 
– 90 45”N and 60 30”E to 80 15”E (Figure 1). The area 
comprises of 14 Local Government Areas (LGAs). The 
population of the region is 2,920,481[32], and are 
pre-occupied in traditional subsistence agriculture/land 
cultivation and wildlife hunting. As a result of rich alluvial 
deposits on the Benue’s (and its tributaries’), flood plains, 
the study area is among the most agriculturally-fertile 
regions in Nigeria with high agricultural yields produced 
annually. The Federal Government of Nigeria had christened 
the state “Food Basket of the Nation” as a result of its 
capacity to provide a significant food requirement of the 
nation.  

 

Figure 1.  Location of Tiv Region within Nigeria’s Ecological Zones 
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Hydro-Geology, Climate and Vegetation 
The River Benue is the second largest river in Nigeria and 

the most prominent geographical feature in Benue state. It 
flows all year round and has many tributaries (Rivers 
Katsina-Ala, Guma, Dura, etc.,) it drains. The peak period of 
the River Benue is between the months of June and 
September, a period when the highest amounts of rain is 
received within and around the state. The floodplain and its 
enclosed river are flanked by Cretaceous sediments [33]. The 
Benue floodplain is filled with Quaternary heterogeneous 
sediments [34], while its geology is a combination of the 
pre-cambrian basement comprising the lower and upper 
cretaceous sediments in addition to some volcanic deposits 
[35]. 

The study area is located in a sub-humid tropical region. 
The mean annual temperature ranges between 28℃ to 34℃, 
and is characterized by a distinct dry season occurring 
between December and March, and rainy season occurring 
between April and November. The mean annua1 
precipitation is about 1370mm and has a bimodal pattern[36]. 
The area is dominated by Southern Guinea Savanna 
vegetation, although a vast expanse of secondary forests is 
found due to the extensive traditional agricultural activities 
that take place there. The presence of Park Savanna 
vegetation type is also an associated feature and pockets of 
concentrated bushes and shrubs along stretches of isolated 
river banks. 
Social Organization and Trado-Political Structure 

The social organization of the Tiv is founded on kinship 
construed by tracing descent exclusively through the male. 
The Tiv are thus a descent group which can be referred to as 
patri-lineal. Wegh [37] identifies three unique, distinct forms 
of Tiv kinship as ‘consanguinity’ (kinship based on blood), 
‘affinity’ (kinship based on marriage), and ‘secondary 
kinship’ based on choice outside blood and marriage. In 
summary, the Tiv social structure is ‘egalitarian’ in nature. 
Historically, the Tiv political structure was decentralized. 
The first ‘Tor Tiv’ under a centralized Tiv authority was (s) 
elected in 1947 (to date, the total number of Tor Tivs is only 
4). The highest traditional ruling organ of the Tiv 
socio-political structure is the Tiv Traditional Council, 
headed by the Tor Tiv, supported by a number of ‘Uter’, and 
further down the strata, ‘Utyo-Mbaiorov’, with the least class 
of rulers being ‘Mbatarev’. The traditional capital of the Tiv 
nation is Gboko. 

2. Theoretical Framework 
2.1. Environment-Conflict-Population-Mobility Nexus in 

Nigeria: A Conceptual Framework 

Generally, contemporary conflicts in Nigeria may be 
conceptualised as an interaction between political crises 
(caused by the politics of money and power) and resource 
competition taking place against a background of various 
pre-disposing factors. This is diagrammatically presented in 
Figure 2.  

 

Figure 2.  Background of conflicts in Nigeria (IPCR, 2002) 
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However, several approaches have been applied in efforts 
to understand natural resource-man relationship. The 
conceptual framework of analyzing inter-linkages between 
environmental changes, conflict situation and possible 
population drift in search of fertile land is examined here. It 
is a modification of the Homer-Dixon [38] land-resources- 
conflict theory. Without the full understanding of the 
intervening factors, it may be difficult to grasp the true 
nature of the relationship between human activity, 
environmental change, social disruption and conflict [9] 
within the study area, and indeed elsewhere. This theoretical 
framework was advanced by Homer-Dixon [38]. The theory 
(Figure 3) pre-supposes that the total effect of human activity 
on the environment in a particular ecological zone is mainly 
a function of two variables: the product of total population in 
the region and physical activity per capita; and the 
vulnerability of the ecosystem in that region to those 
particular activities. The Homer-Dixon model shows the 
influence that environmental effect exerts on social effects 
which, in turn, could lead to conflict. For example, loss of 
soil fertility could lead to search for more farmland by every 
means possible (since people must feed), which could in turn 
lead to conflicts (the scale, dimension and magnitude which 
may differ) and eventual population movement in the quest 
to flee conflict and assume a more fertile, peaceful 
agricultural land. 

Simon [39], McNicoll [40], and Ehrlich and Ehrlich [41] 
emphasize the role of population growth, demographic 
structure and pattern of population distribution in 
appreciating adequately Homer-Dixon’s model. Furthermore, 
ideational factors as presented by Homer-Dixon [38] explain 

the threshold beyond or within which given societies could 
respond effectively to the in-built stress induced by 
environmental change/degradation. Although every 
society’s elasticity to environmental stress varies, Obioha [9] 
believes that environmental stress and consequent conflict 
relation does not occur if environmental and resource 
scarcity threshold is not attained. Homer-Dixon [38] 
proposed that the threshold of environmental scarcity could 
be attained as a result of interaction of sources of scarcity in a 
particular environment. He further submits (Figure 4) that 
the three sources of environmental scarcity often interact, in 
two distinct patterns resource capture and ecological 
marginalization; where the former explains how fall in the 
quantity and quality of renewable resources can combine 
with population growth to encourage advantaged groups 
within a society to shift resource distribution in their favour, 
thereby creating an imbalance in resource distribution, 
affecting mostly the weaker groups within the society. 
Obioha [9] further explains that unequal resource access can 
combine with population growth to cause migration to 
regions that are ecologically fragile. It can then be deduced 
that, with time, the concentration of population in a new 
ecologically fragile region can only lead to the emergence of 
the same cycle. 

With these provisions by Homer-Dickson [38] showing 
the interaction between climate/environmental change and 
conflict, and subsequently, how the interaction of sources of 
environmental scarcity emerges, the ultimate end point of the 
chain of reactions is population movement driven by either 
or a combination of conflict or inability of the environment 
to further support the population.  

 

 

 

Figure 3.  The Environmental Change and Acute Conflict Nexus (Adapted from Homer-Dixon, 1991) 
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Figure 4.  Types of Conflict likely to emerge from Environmental Change/Degradation (Adapted from Homer-Dixon (1991) and Modified by Author) 

 

 

Figure 5.  Resource Capture and Ecological Marginalization in the Process of Violent Conflict (Adapted from Homer-Dixon (1991) and modified by 
Author) 

In examining the interaction between environmental 
change, environmental degradation and violent conflict over 
land resources in the study area, the aforementioned 
theoretical perspectives would be adapted and applied to 
determine the environment–social effect nexus and the 
resulting conflict type and response that emerge as 
exemplified by the Tiv farming communities of Central 
Nigeria. However, analysis would not be restricted to these 
theoretical frameworks. This is due to the fact that the 

socio-cultural and environmental setting within which the 
Homer-Dixon theories developed differs significantly from 
that of the Tivs. The study would therefore, build on these 
paradigms but also develop on them to include population 
mobility, owing to the peculiarities inherent in the study 
area. 

Environmentally-induced conflict over cultivable land has 
been the chief factor driving crises among the Tiv and 
between them and their neighbours [9]. Similar conflicts 
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amongst many ethnic groups elsewhere in Nigeria and Africa 
have been traced to competition over fertile and cultivable 
land. Most of these rural conflicts over land have been going 
on over a long period, with very little attention given to them. 
Even today most such conflicts go unnoticed and unreported 
except in situations where large-scale killings/destruction 
takes place and the State intervenes. The increase in 
population has resulted in the need for increased food 
production, which invariably requires access to more 
cultivable land. This increase has led to a considerable 
competition for the scarce resources of land. Furthermore, 
environmental degradation and the deterioration in land 
productivity as well as changes in climate regimes [9, 13] 
have contributed to the intensity of the competition. Obioha 
[42] succinctly agrees that however and whatever the 
historical justifications, the conflict is always and 
everywhere about access to and control over scarce 
farmland. 

3. Methodology 
3.1. Research Data and Materials 

LULC data was acquired from classified satellite images 
of the study area for three epochs (1987, 1997 and 2007) 
using ILWIS Academic 3.2 software (obtained free online 
at www.ilwis.com/.) Population data were acquired for the 
3 Censuses conducted in Nigeria (1963, 1991 and 2006) 
from the National Population Commission, Nigeria. 

3.2. Data Analysis 

Ground truth exercise (using a Garmin III hand-held GPS 
unit) and reconnaissance survey were employed to generate 
training sets and in identifying 5 landuse classes. The 
Maximum Likelihood Classifier algorithm was used for 
digital image classification. ILWIS Academic 3.2 software 
was used for the classification. The data from classified 
LU/LC of the study area was analyzed within the SPSS 
Version 15.0 environment for ANOVA test and Post Hoc 
comparisons using Tukey HSD test. Field visits enabled oral, 
informal interactions with locals to gain vantage, insightful 
information on the nature, causes and consequences of intra- 
and inter-communal migration and communal conflicts in 
rural areas within Tivland. Also, the Land Consumption Rate 

(LCR) and Land Absorption Coefficient (LAC) were 
computed. Lastly, the methodology adapted for estimating 
and updating the population of the study area was adapted 
from Zubair [43] using the following function: 

n = r/100 * Po                (1) 
Pn = Po + (n * t)              (2) 

Where: 
 Pn = estimated population (1987; 1997; & 2007)  

Po = base year population (1963; 1991; & 2006  
        population figures) 
 r = growth rate (3.0%)  

n = annual population growth  
  t = number of years projecting for 

4. Results 
4.1. Quantification of LU/LC in Tivland (1987, 1997 and 

2007) 

The classification and quantification of the images of the 
study area was necessary in the detection of changes in the 5 
LULC classes identified. Thus, the static LULC distributions 
for the study period (Table 1) were derived over the three 
study years (1987, 1997 and 2007). The results reveal 
relatively large changes in the ‘within’ and ‘between’ 
landuse and landcover types (Table 1). Cultivated land has 
increased by 62.36% over the 20-year study period (Table 2), 
more than any other landcover category. Contrarily, 
vegetation has declined by about 34.67% over the same 
period. Also, bare surfaces have increased by approximately 
18%. 

4.2. Population Expansion in Tivland 

The population of the study area has increased over time. 
Table 3 shows the population figures of the Tiv Region in 
1963, 1991 and 2006. Between 1963 and 1991 (a period of 
28 years), the population increased by 50.1%. However, the 
increase between 1991 and 2006 (a period of 15 years) is 
55.7%, surpassing the earlier increase. The 2006 census puts 
the population growth rate of the region at 3.0%. Population 
expansion in the latter period (1991-2006) corresponds with 
rapid changes experienced in the LULC, and the increased 
spate of communal conflicts within the area. 

Table 1.  LULC Distribution in Tivland, Benue State 

LULC Category 
I987 1997 2007 

Km2 % change Km2 % change Km2 % change 
Settlements 987 4.1 1,423 6.0 2,263 9.5 

Cultivated Land 3,645 15.3 4,204 17.7 5,918 24.9 
Vegetation 15,675 65.9 14,567 61.2 11,639 48.9 

Water Bodies 594 2.4 582 2.4 564 2.4 
Bare Land 2,885 12.1 3,010 12.6 3,402 14.3 

Total 23,786 99.8 23,786 99.9 23,786 100 

Source: Classified Satellite Images of Study Area for 1987, 1997 and 2007 
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Table 2.  Gain in Cultivated Land between 1987-1997 and 1997-2007 

Year Cultivated Land (km2) 
Gain in Cultivated Land (km2) Time in 

years 
Arithmetic Mean Gain/Year 

(km2) Km2 % 
1987 3,645 - - - - 
1997 4,204 559 86.7 10 55.9 
2007 5,918 1,714 71.0 10 171.4 

Source: Classified Satellite Images of Study Area for 1987, 1997 and 2007 

Table 3.  Population of Tiv Region 

1963 1991 2006 

1,244,187 1,876,024 2,929,481 

Source: Adapted from Federal Government of Nigeria, Official Gazettes, 
1992 and 2007 

4.3. Inventory of Land-related Conflicts in Tivland 

 

Figure 6.  Cumulative growth curve of communal conflicts in Tivland 

Accurate inventorying of land-related communal crises in 
Tivland may appear challenging due to an overwhelming 
poor culture of records keeping. However, [44] listed some 
of the most prominent conflicts in Tivland to include: The 
1947 chieftaincy riots in Makurdi, Ushongo - Iharev, Isherev 
- Utyondu, Tiv - Jukun, Tiv - Udam, Inyambuan, Shoja Patali, 
Atemtyo, and the militia. Other conflicts include: Ikyurav - 
Tiev – Kusuv, Ikyurav-Tiev – Shitile, Shangev - Masev, Ipav 
- Mbayion, Ukan – Mbayion, Tiv - Fulani (45, 46), and a host 
of many other low-grade conflicts that have not received any 
media attention. The relevance of the above listed conflicts is 
based on the fact that they occurred as a mix of intra- and 
inter-communal disputes starting from 1947 to 2010 
triggered by politico-economic factors. The time-path of the 
occurrence of these conflicts (Figure 6) indicate a rise in the 
cumulative growth curve as well. The time-path however, 
computes communal conflicts beginning from 1952 to 2010. 
Whether inta- or inter- communal, these conflicts “arise from 
the pursuit of divergent interests, goals and aspirations by 
individuals and or groups in defined social and physical 
environments” [9]. Hence, the definition of ‘group’ as 
regards conflicts in Tivland remains dynamic as clans in Tiv 
may come together to fight a common enemy 
(inter-communal) but later fight amongst themselves 
(intra-communal). 

4.4. LCR and LAC of Study Area, 1987, 1997 and 2007 

On the whole, the LCR has consistently increased between 
1987 through 1997 to 2007 as shown on Table 4. However, 
the greatest increase in LCR (0.019) was recorded between 
1987 and 1997 while the later period between 1997 and 2007 
recorded a decline in LCR (0.007). Similarly, the LAC was 
greatest between the study periods 1987 – 1997 (0.746) but 
declined between 1997 and 2007 (0.213) as shown on Table 
4. 

Table 4.  Computation of LCR and LAC 

Year *Estimated 
Population LCR Study Epoch LAC 

1987 2,140,002 0.170 1987-1997 0.746 

1997 2,213,708 0.189 1997-2007 0.213 

2007 3,017,356 0.196 - - 

* Projections using 3% population increase rate for Benue State as indicated 
by NPC, Nigeria  

4.5. Analysis of Variance (ANOVA) 

The F-distribution (probability distribution) function is 
used to determine how significantly variable the data from 
classified images within and between the study years are. 
The goal is to test if data collected from the 1987, 1997 and 
2007 are equal (or otherwise), i.e., whether;  

A1 = A2 = A3 = 0 
Table 5 shows that there is a significant difference 

between the landuse types studied at the p<.05 level for the 3 
ANOVA conditions [F(4, 10) = 69.155, p = 0.001]. The 
assumption that A1 = A2 = A3 = 0 is thus, untenable. 
Similarly, Table 6 reveal that the mean score for vegetation 
(M = 13960.3, S.D. = 2085.27) landuse is significantly 
different from the other 4 landuse types. Similarly, the mean 
scores for cultivated land also differ significantly from water 
bodies, settlements and bareland. On a whole, there is wide 
margin of variations among the landuse types. 

In addition to identifying the landuse types responsive at 
0.05 significance level, the Post Hoc multiple comparisons 
(using the Tukey HSD Test) also provided an interesting 
insight into the relationship between all landuse types when 
one serves as a form of control (Table 7). Section ‘A’ reveals 
that Settlement landuse type has an inverse relationship 
between Cultivated land, Vegetation and Bareland, while 
Cultivated land shares an inverse relationship with 
Vegetation in Section ‘B’ of Table 7. No negative 
relationship is recorded for section ‘C’. For section ‘D’, the 
Water bodies landuse shows a total inverse relationship with 
all other landuse types. This may be explained by the flood 
regimes often experienced along the plains of River Benue 
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and its tributaries such as Rivers Katsina-Ala, Dura, Amire I, 
Amire II, etc. within the study area. Lastly, Bareland also 
exhibits a negative relationship between Cultivated land and 
Vegetation landuse types.  

Cumulatively, the three statistically tests results suggest 
that there is a significant difference between the landuse 

types observed within the study area. In addition, and quite 
importantly is the indication that some landuse types 
decrease as others increase, and vice versa. There is however, 
the case of converse relationship between some landuse 
types as clearly revealed by Tables 5, 6 and 7. 

Table 5.  ANOVA Test 

 Sum of Squares Df Mean Square F Sig. 

Between Groups 345484785.067 4 86371196.267 69.155 .001 

Within Groups 12489589.333 10 1248958.933   

Total 357974374.400 14    

Table 6.  Post Hoc Descriptives 

Landuse types N Mean Std. 
Deviation Std. Error 

95% Confidence Interval for Mean 
Minimum Maximum 

Lower Bound Upper Bound 

Settlement 3 1557.6667 648.57176 374.45308 -53.4749 3168.8082 987.00 2263.00 

cultivated land 3 4589.0000 1184.39900 683.81308 1646.7898 7531.2102 3645.00 5918.00 

Vegetation 3 13960.3333 2085.27153 1203.93208 8780.2317 19140.4350 11639.00 15675.00 

water bodies 3 580.0000 15.09967 8.71780 542.4903 617.5097 564.00 594.00 

Bareland 3 3099.0000 269.74618 155.73803 2428.9133 3769.0867 2885.00 3402.00 

Total 15 4757.2000 5056.63902 1305.61858 1956.9266 7557.4734 564.00 15675.00 

Table 7.  Post Hoc Multiple Comparison Using Tukey HSD Test 

*The mean difference is significant at the .05 level. 

(I) Landuse type          (J) Landuse type Mean Difference 
(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

A Settlement cultivated land -3031.33333(*) 912.49071 .048 -6034.4152 -28.2515 

  Vegetation -12402.66667(*) 912.49071 .000 -15405.7485 -9399.5848 

  water bodies 977.66667 912.49071 .817 -2025.4152 3980.7485 

  Bareland -1541.33333 912.49071 .481 -4544.4152 1461.7485 

B Cultivated land Settlement 3031.33333(*) 912.49071 .048 28.2515 6034.4152 

  Vegetation -9371.33333(*) 912.49071 .000 -12374.4152 -6368.2515 

  water bodies 4009.00000(*) 912.49071 .009 1005.9181 7012.0819 

  Bareland 1490.00000 912.49071 .511 -1513.0819 4493.0819 

C Vegetation Settlement 12402.66667(*) 912.49071 .000 9399.5848 15405.7485 

  cultivated land 9371.33333(*) 912.49071 .000 6368.2515 12374.4152 

  water bodies 13380.33333(*) 912.49071 .000 10377.2515 16383.4152 

  Bareland 10861.33333(*) 912.49071 .000 7858.2515 13864.4152 

D Water bodies Settlement -977.66667 912.49071 .817 -3980.7485 2025.4152 

  cultivated land -4009.00000(*) 912.49071 .009 -7012.0819 -1005.9181 

  Vegetation -13380.33333(*) 912.49071 .000 -16383.4152 -10377.2515 

  Bareland -2519.00000 912.49071 .113 -5522.0819 484.0819 

E Bareland Settlement 1541.33333 912.49071 .481 -1461.7485 4544.4152 

  cultivated land -1490.00000 912.49071 .511 -4493.0819 1513.0819 

  Vegetation -10861.33333(*) 912.49071 .000 -13864.4152 -7858.2515 

  water bodies 2519.00000 912.49071 .113 -484.0819 5522.0819 
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5. Conclusions 
That shrinking farmlands occasioned by population 

expansion and unsustainable farm practises are contributing 
significantly towards the increasing spate of violent intra- 
and inter-communal conflicts within the study area is a 
debatable discourse, both within the academia and policy 
circles. The timings in the decline in LCR and LAC within 
the study area, the changing landuse pattern observed and the 
inverse relationship between the landuse classes all together 
appear to coincide with the period during which communal 
conflicts and population mobility have been recorded most in 
Tivland.  

It may therefore, be plausible to explain rapid population 
out-migration from conflict hot-spots and population- 
pressured areas within the Tiv region towards two directions; 
first is to urban centres within and outside the Tiv region; and, 
second is to other regions with relative abundance of more 
fertile and available farmlands. This perhaps explains the 
presence of the Tiv people found settling in almost all States 
within the Middle Belt region. This study made efforts to 
link shrinking per capita land to communal conflicts in 
Tivland. Therefore, it is hoped that the findings would aid 
policy framework to the extent that it would be realized that 
population movements (such as is being experienced in 
Tivland) can appear as succour in the meantime, but the 
circle will certainly continue if instructively sustainable and 
adaptive measures are not put in place sooner. 
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