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ABSTRACT

The perception of changes in climate in any environment by farmers significantly influences their
ability to adjust and cope with challenges that might emerge from such changes. Climate change
can have direct impact on swamp rice cultivation because swamp rice cultivation in Ebonyi State is
rain-fed. This impact is particularly significant as swamp rice farming constitutes a major source of
income and employment in the area. The study thus examined the perceived impact of climate
change on swamp rice cultivation by farmers in Ebonyi State, Southeastern Nigeria and compare
with meteorological data. Data used for the study were obtained through the administration of 505
copies of structured questionnaire to swamp rice farmers in the three agricultural zones of the State.
Also, data on rainfall and temperature were sourced from the archive of Nigerian Meteorological
Agency, Oshodi, Lagos covering a period of 31 years. Primary data obtained were analysed using
descriptive statistics. Results showed that 82.6% of the respondents were aware of climate change;
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81.8% claimed to have noticed change in climate in the last two decades; 50.9% of the farmers
have noticed an increase in farm size. However, 79.0% of the respondents were of the view that
change in rainfall is responsible for the increase noticed in farm size. Climatic trends show a positive
trend and the 2-year moving average suggests an increase in temperature and rainfall over the 31
years. Climatic trends confirmed farmers’ perceptions that temperature and rainfall are increasing.
Overall impacts of climate change on swamp rice cultivation appear to be positive as farmer’s
perception of climate change is consistent with meteorological data. With increasing swamp size in
the area as a result of increased rainfall, it becomes compelling that wealthy individuals, corporate
bodies and government should direct more investments to swamp rice farming in Ebonyi State in
order to boost food security, employment and consequently income generation for the area and

Nigeria in general.

Keywords: Climate change; climatic trends; perception;, swamp rice cultivation;, swamp rice farmers.

1. INTRODUCTION

All over the world issues related to climate
change have become a major concern especially
as it relates to agriculture. This is because
climate change is seen to be causing serious
challenges to the development of agriculture,
food security and the general livelihood condition
of man [1]. Farming activities especially those
dependent on rainfed, rely on favourable climate
conditions to be productive and are at risk under
a changing climate [2], especially if it comes with
adverse conditions. Basically, climate is
described as the average weather over a defined
time period from 30 to 35 years. Weather on the
other hand, deals with the state of the
atmosphere above a given place at a specific
time. The two are mutually exclusive events and
affect agricultural activities in a number of ways
which can either be positive or negative. While
climate change can be said to be a marked
departure from an initial climate due to a
sustained trend in any climatic element over a
long period of time not less than 30 vyears.
Changes in climate can occur naturally or can be
induced by some activities of man.

However, the present change in climate is
majorly attributed to man’s activities in the
environment arising from the release of
greenhouse gases with carbon dioxide being the
chief greenhouse gas. Carbon dioxide (COy,) is
present naturally in the atmosphere as part of the
Earth's carbon cycle (the natural circulation of
carbon among the atmosphere, oceans, sail,
plants, and animals). Human activities are
however altering the carbon cycle by the addition
of more CO, to the atmosphere as a result of
industrial activities embarked upon by man and
also by influencing the ability of natural sinks, like
forests, to remove CO, from the atmosphere.
Carbon dioxide emission can come from a

variety of natural sources; but human-related
emissions are responsible for the increase that
has occurred in the atmosphere since the
inception of the industrial revolution. As climate
is caused to change, several other components
of the environment are also affected by these
changes which could be negative changes or
positive changes. Some of the negative effect of
these changes witness in the last few decades is
the increase in incidences of droughts which are
becoming more frequent and prolonged all over
the world. This is because as the planet warms,
rainfall pattern tends to shift, and extreme event
such as droughts, famine, flood, and forest fire
becomes more frequent and pronounces [3]. An
extension of these changes in climate could
result in drying-up and/or shrinking of water
bodies including swamps in some region. On the
other hand, its positive impact could result in
form of increased rainfall which could result in
the enlargement of these water bodies in other
regions [4-7]. As these changes occur in the
swampland rice cultivation could be encouraged
especially in areas like Ebonyi State were rice
farming is dependent on rainfed due to increases
in farmland made available by increasing rainfall.
In Nigeria, swampland constitutes an important
ecology for agriculture [8]. This is because it
helps to bridge the gap created by the limitation
of upland production system, and by so doing
provides sustainable crop production for the
growing population [9]. In Nigeria, some states
are endowed with swamp lands. Ebonyi State is
one of such states and is popular for the
cultivation of swamp rice. It is a very important
agricultural State in the cultivation of swamp rice
as more than 50% of the total Nigerian output of
rice is produced in the State [10].

Rice is an important food crop in Nigeria. It has
attained a staple food status as it has become a
major source of calories intake for many [11].
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Even the world over, rice is one of the most
common staple foods for humans; it feeds more
people than any other crop [12]. It implies that
any adverse impact on swamp size due to
climate change particularly rainfall will likely
affect a greater population of Ebonyi State and
those in Nigeria that largely depends on
swampland for the cultivation of rice as source of
livelihood. Alternatively an increase in this
swampland resulting from an increase in
rainfall due to climate change will be of great
benefits as more swampland will be available for
swamp rice cultivation thereby boosting food
cultivation and generally income generation.
Several studies in Nigeria, have shown that most
crop farming is rain-fed, hence rainfall is the most
important element of climate [13,14], as a
change could largely affect its farming.
Researches have shown that without adequate
awareness, issues of mitigation and adaptation
to climate change will remain a big challenge
which will be detrimental to the environment as a
whole and the agricultural sector in particular,
and that it is only through knowledge and
awareness that the wvulnerability of the
environment can be largely reduced [15-18].
Therefore, to achieve sustainable swamp rice
cultivation in Nigeria, an in depth study of
farmers perception and changes in the trend of
climate element particularly rainfall is necessary.
Hence, this paper compares the perception of
swamp rice farmers with meteorological data so
as to assess the association between them for a

better planning scheme to improve swamp rice
cultivation amidst climate change.

2. MATERIALS AND METHODS
2.1 Study Area

The study area Ebonyi State, shown in Fig. 1, is
located in South-eastern part of Nigeria which
lies approximately within latitudes 5° 40’ and 6°
45’ North and longitudes 7°30' and 8°30' East.
The area is characterized by bimodal rainfall
pattern [19]. The rainy season is from April to
October, while the dry season begins from
October through February. The wet season has
its first peak in July and the second occurs in
September, the area records annual rainfall of
between 1613.8mm to 2136.27mm [20] the dry
season starts in November, when the dry
continental North-eastern wind blows from the
Mediterranean Sea across the Sahara desert
and Samarian desert and down to the southern
part of Nigeria. About 60-70% of the inhabitants
of Southeast zone are observed to engage in
agriculture mainly crop farming [21].

Ebonyi State is divided into three agricultural
zones. These agricultural zones are Ebonyi
North, Ebonyi Central and Ebonyi South. The
State has a landmass of approximately 5,935
square kilometres. It has boundary on the East
with Cross River State, Benue State on the north
and Enugu State on the west and Abia
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Fig. 1. The study area: Ebonyi

State, Southeastern Nigeria
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State on the south [22]. Ebonyi State has a
population of 2.1 million [23]. It is one of the
Southeastern States of Nigeria that is endowed
with vast area of swampland and is popular for
the cultivation of swamp rice. Ebonyi State
produces more than 50% of the total Nigerian
output of rice. Rice is commonly produced in
lowland /swamp lands. Ebonyi State has two
major types of soil. The soil has a texture of
clayey, loamy and has a poor drain which has
gravel subsoil in some places especially the
upland areas which is close to the lowland
areas [24]. The clayey swampy soil found
in the State makes the area suitable for rice
farming.

2.2 Method of Data Collection

The study used primary and secondary data.
Primary data were collected from swamp rice

farmers  which  included socio-economic
characteristics of swamp rice farmer,
awareness of climate change, access to

information on climate variables, sources of
information on climate variables, time of
noticing these changes in climate variables,
changes in farm size, factors responsible for
these changes, types of changes, when
these changes were noticed, and effects of
these changes on swamp rice cultivation and
compared with climate data. The research was
conducted in the three agricultural zones of
Ebonyi  State namely  Ebonyi  North,
Ebonyi Central and Ebonyi South. In the study
area, there are fifty -two (52) groups of
swamp rice farmers which make up a total of
995 registered swamp rice farmers in the State
as obtained from Agricultural
Development Programme (ADP), Ebonyi State
in 2015. The 995 registered swamp rice farmers
spread across the three agricultural zones
which formed the population of the study. The
farmers in the list in each zone were numbered
serially and those that fall on the odd numbers
(1, 3, 5, 7...) were administered with the
questionnaire. The study used the simplified
formula for sampling provided by Yamane in
1967 [25] to identify the appropriate total
respondents in each zone. The formula is
presented as

n=—(e)? (1)
Where,

e =Deviation of sampling,
N=Population size and

n=Sample size

This formula is reliable at 95% and less than
5% variation factor [25]. This resulted to using
505 copies of structured population.
Descriptive  statistics was employed to
summarize the socio- economic characteristic
of the swamp rice farmers and response of the
farmers on climate change. Information
obtained from the administered questionnaire
was analyzed using tables, frequency and
percentage.

Also, temperature and rainfall data were
sourced from the archives of the Nigerian
Meteorological Agency, Oshodi, Lagos for a
period of 31 years, 1984 to 2015. The data
were meant to determine the trend in climate of
the study area. Temperature and rainfall are
indicators of climate change [26].

2.3 Method of Data Analysis

Descriptive statistics was applied in summarizing
the socio- economic characteristic of the swamp
rice farmers and response of the farmers on
climate change .Information obtained from the
administered questionnaire was analyzed by
using tables, frequency and percentage. While
the least squares regression is used in the study
to model the trends in temperature and rainfall
data over the 31 years period. The result from
the least square regression helps to
determine the overall average rates of change in
trends of annual temperature and rainfall in the
study area.

The equation for least square regression is

y =a + bx 2)
Where
_ nyxy— Ex)Ey)
b= nrxz - (Tx)? ®)
And
= Iy _b¥x _ 5 _ .5
a = = - = y-—bx “4)

a is the intercept; b the regression coefficient or

slope;

y =the temperature/rainfall values (dependent
variable);

x =the time in years ;( independent variable)

x = the mean time; and

y = the mean temperature/rainfall value.
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3. RESULTS AND DISCUSSION

3.1 Socio-economic Characteristics of
Swamp Rice Farmers in Ebonyi State,
Nigeria

In the sampled population showed in Table 1,
41.0% respondents were aged between 30- 40
years, 30.5% were aged between 40-50 years,
while 19.2% were aged between 50- 60 and
9.3% were aged 60 years and above. Majority
of the farmers were between 30 and 50 years,
which suggest that they were able-bodied

farmers who were in their reproductive years.
This result is contrary to the general belief in
Nigeria that due to migration from the rural
areas to the cities, farming is left for only the
elderly. This may also not be unconnected to
the current rate of unemployment in the country
as a lot of youths have resorted to farming
instead of waiting for white collar jobs. Males in
the sampled population were 73.7% while
females were 26.3%. It revealed that there are
more males involved in swamp rice cultivation
than females. Also, over 60% of the rice
farmers had a minimum of first school leaving

Table 1. Socio-economic characteristics of respondents (n=505)

Age (Years)

Frequency Percentage (%)

30-40

40-50

50-60

60 and above

Sex

Male

Female
Educational qualification
First school leaving
O’ level

NCE

OND

HND

BSC

Other degrees

Average household yearly income from swamp rice farming

Less than 100k
100-200k
201-300k
301-400k
401-500k
501-600k
601-700k
701-800k
801-900k

1 million and above
Membership of cooperative union
Yes

No

Years of cultivating swamp rice
1-5

6-10

11-15

16-20

21-25

26-30

31-35

36-40

207 41.0
154 30.5
97 19.2
47 9.3
372 73.7
133 26.3
133 26.3
209 41.2
66 13.1
61 121
17 34
8 1.6
11 22
42 8.3
85 16.8
106 21.0
62 12.3
50 9.9
54 10.7
21 4.2
27 5.3
31 6.1
27 5.3
336 66.5
169 33.5
34 6.7
63 12.5
96 19.0
95 18.8
95 18.8
63 12.5
33 6.5
26 5.1

Source: Authors’ fieldwork, 2016.
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certificate. This shows that they were fairly
educated; with the implication that they have
got the ability to effect desirable changes in
attitude, skills and knowledge [27].

About 8.3% of the sampled population earns an
average of less than 100 thousand Naira from
swamp rice cultivation per year,16.8% earns
between 100-200 thousand Naira, 21.0% earns
between 201-300 thousand Naira,12.3%
receives between 301-400 thousand Naira,
9.9% receives between 401-500 thousand
Naira, 10.7% receives between 501-600
thousand Naira, 4.2% receives between 601-
700 thousand naira, 5.3% receives between
701-800 thousand naira 6.1% earns between
801-900 thousand and 5.3% earns from 1
million and above. The study revealed that over
50% of the farmers earn below 500 thousand
naira yearly. Also about 66.5% of the sampled
population belongs to farmers’ cooperative
union while 33.5% are not members of any
cooperative union. This shows that majority of
the swamp rice farmers are actively involved in
the cooperative groups.

On the years involved in swamp rice farming a
fair proportion 6.7% of the sampled population
have been involved in swamp rice farming for
between 1-5 years,12.5% for between 6-10
years,19.0% between 11-15 years, 18.8%
between 16-20 years, another 18.8% 21-25
years, 12.5% 26-30 years while 6.5% between
31-35% and 5.1% between 36-40 years. More
than 60% of the farmers had cultivated swamp
rice in the study area minimum of 11 years.
This invariably might have helped them to have
adequate knowledge of changes being
experienced in climate. The result agrees with
that Shetty, who reported that more farming
experience improves awareness of potential
benefits and willingness to participate in local
natural resource management and conservation
activities [28].

Climate

3.2 Farmers’ Awareness of

Change

Analysis on the awareness of climate change
among the swamp rice farmers in the study area
shows that 82.6% of total respondents were
aware of climate change while 17.4% were not
aware of it (Table 2). It implies that the majority
of the farmers in the sampled population were
fully aware of changes in climate. It was
discovered that 85.9% of total respondents had
information on climate variables (temperature

and rainfall) while 14.1% claimed of having no
opportunity to receive information on the climate
variables (Table 2). However, the sources of
information on temperature and rainfall were
received from agricultural extension officers by
20.2% of total respondents while 36.2% got such
information from television, 40.8% from radio and
2.8% from newspaper (Table 2). This means that
adequate information on climate variables is
available in the study area. In Table 2, 81.8% of
the sampled population have noticed/perceived
changes in temperature and rainfall pattern while
18.2% have not noticed changes in them. Table
2 also signifies that 67.5% of swamp rice farmers
have noticed an increase in temperature, while
14.3% have noticed a decrease in temperature.
Temperature remains unchanged for 18.2% of
the sampled farmers. While the table also
indicates that 40.8% of the farmers have noticed
a decline in total yearly rainfall, 39.2% noticed an
increase in total yearly rainfall while total yearly
rainfall remained unchanged for 20% of the
farmers.

3.3 Impact of Climate Change on Swamp
Rice Farm

Table 3 shows that 68.7% of sampled farmers
have noticed changes in the size of their swamp
rice farms while 31.3% of the farmers have not
noticed changes in it. In the table, 50.9% of the
swamp rice farmers have noticed an increase in
their farm size, 19.0% noticed a decrease, and
farm size has remained unchanged for 30.1% of
the farmers. This increase in farm size could be
due to the increase in rainfall noticed by 40.1% of
the farmers. About 79% of swamp rice farmers
(Table 3) believed that climate change is
responsible for the changes in the sizes of their
swamp rice farm while 21% believe climate
change is not responsible for the changes.
However, 42.5% of the farmers noticed this
change in the last 5 years, 32.3% in the last 6-
10, 23.5% 11-15 while 1.7% noticed it between
16-20 years ago (Table 3).

Table 3 also reveals that 76.2% of the farmers
are of the view that the change in farm size has
affected the cultivation of swamp rice positively
while 23.8% says it has not affected cultivation of
swamp rice. This increase in swamp size
perceived by majority of the farmers which is
largely attributed to climate change is a good
indication for better rice farming towards
achieving food security. Hence, farmers have
taken this advantage provided by climate change
to increase the number of times rice is planted in
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Table 2. Awareness of climate change (n=505)

Awareness of climate change Frequency Percentage (%)
Yes 417 82.6
No 88 17.4
Access to Information on Temperature and Rainfall

Yes 434 85.9
No 71 14.1
Sources of Information on Temperature and Rainfall

Agricultural Extension Officer 102 20.2
Television 183 36.2
Radio 206 40.8
Newspaper 14 2.8
Notice of Changes in rainfall and temperature changes over the last 20 years

Yes 413 81.8
No 92 18.2
Temperature changes

Increase 341 67.5
Decrease 72 14.3
No change/The same 92 18.2
Do not know - -
Rainfall changes

Increase 206 40.8
Decrease 198 39.2
No change/The same 101 20
Do not know - -

Source: Authors’ fieldwork, 2016.

Table 3. Changes in farm size (n=505)

Changes in Farm size Frequency Percentage (%)
Yes 347 68.7
No 158 31.3
Types of changes

Increase 257 50.9
Decrease 96 19.0
No change 152 30.1
Notice due to climate change

Yes 279 79.0
No 74 21.0
Number of years of noticing changes in farm size due to Climate change

0-5 150 425
6-10 114 32.3
11-15 83 23.5
16-20 6 1.7
Positive effects of farm size changes on Cultivation

Yes 269 76.2
No 84 23.8

Source: Authors’ fieldwork, 2016

a year, thereby increasing income generation,
creating employment and boosting the economy
of the state.

3.4 Trends in Temperature and Rainfall
Data

The analysis of the annual temperature data of the
study area using regression analysis revealed an

upward trend in the data (Fig. 2). The least square
equation showed that the annual temperature is
increasing at the rate of 0.0037°C per annum. This is
in line with the general global trend [29]. Though this
looks little, it implies much for any location in the
tropics where temperature is relatively high. The
finding conforms to the perception of farmers on the
rise in temperature in the study area.
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Fig. 3. Trend of annual rainfall totals over Ebonyi State

In Fig. 3, the least square line possesses an upward
trend. This implies that the annual rainfall totals of
Ebonyi State are increasing. It is doing so at a rate of
8.9367 mm annually. This trend is in agreement
with the perception of swamp rice farmers in the study
area with regard to increasing rainfall. This also
proves that Ebonyi State is one of those areas
in the world where rainfall is increasing, as we have
some other areas in the world where rainfall is
reducing [26].

4. CONCLUSION

Farmers in Ebonyi State are dominated by
swamp rice farmers. The study elicited farmers’

perception of climate change; change in
temperature and rainfall; changes in farm size
and impact on rice cultivation. The results
indicated that most farmers have noticed
increases in swamp sizes implying more land
available for swamp rice cultivation. The
increases were attributed to climate change by
majority of the rice farmers resulting from
increases in rainfall in recent times as compared
to previous years. The study established the
evidence of climate variability/change in the
study area by using meteorological data, over the
past 31 years. The results indicated that swamp
rice farmers have noticed changes in climate.
Most of the farmers observed changes in



Diagi and Nwagbara; ACRI, 14(2): 1-10, 2018; Article no.ACRI.41176

temperature and rainfall patterns and in the
frequent extreme events which they said had
impacts on swamp land and consequently on its
cultivation. The perceived changes in
temperature and rainfall are highest in the last 20
years. This could mean good times for the
swamp rice farmers as swamps may increase in
sizes with increasing supply of rain water.

Based on these findings, it is recommended that
though maijority of the farmers are informed
about climate change, more enlightenment
campaigns still need to be carried out to enable
them, corporate bodies and governments benefit
from the emerging opportunities created by
climate change especially with the increasing
sizes of the swamps. And also to educate the
farmers that are not yet aware of climate change
by building the capacity of the extension workers
through training and re-training programmes so
as to make more climate education schemes
readily available to the farmers. This will
strengthen food security, create employment and
boost income generation not only for Ebonyi
State but Nigeria in general.

COMPETING INTERESTS

Authors have declared that

interests exist.

REFERENCES

no competing

1. Tologbonse EB, Auta SJ, Bidoli TD, Jaliya
MM, Onu RO, Issa FO. Farmer’s percption
of the effects of climate change and coping
strategies in three Agro-Ecological Zonnes
of Nigeria. Journal of Agricultural
Extension. 2010;14(1):144-156.

2. Porter JR, Xie L, Challinor AJ, Cochrane
K, Howden SM, Igbal MM, Lobell DB,
Travasso MI. Food security and food
production systems. In: Field CB, Barros
VR, Dokken DJ, Mach KJ, Mastrandrea
MD, Bilir TE, Chatteriee M, Ebi KL,
Estrada YO, Genova RC, Girma B, Kissel
ES, Levy AN, MacCracken S, Mastrandrea
PR, White LL editors. Climate Change
2014: Impacts, Adaptation, and
Vulnerability. Part a: Global and Sectoral
Aspects. Contribution of Working Group I
to the Fifth Assessment Report of the
Intergovernmental Panel on Climate
Change. Cambridge University Press
Cambridge, United Kingdom and New
York, USA. 2014;485-533.

10.

1.

12.

13.

14.

15.

Zoellick RBA. Climate smart future. The
Nation Newspapers. Vintage Press Limited
Lagos, Nigeria. 2009;18.

Alpert P, Kaufman YJ, Shay-El Y, Tanre D,
da Silva A, Schubert S, Joseph JH.
Qualification of dust forced heating of the
lower troposphere. Nature. 1998;395:367-
370.

Miller RL, Tegen I. Climate response to
soil dust aerosols. Journal of Climate.
1998; 11:3247-3267.

Dube LT. Climate of Southern Africa. The
South African Geographical Journal. 2002;
84(1):125-138.

Obioha EE. Climate change, population
drift and violent conflict over land
resources in Northeastern Nigeria. Paper
presented at an International Workshop on
Human Security and Climate Change in
Asker, Near Oslo; 2005.

Chukwu GO. Land suitability classification
of south-eastern Nigeria wetlands for
azolla. Scientific Research and Essay
2007;2(12):512-515.

Diagi BE. Climate variability, landcover
changes and swamp rice cultivation in
Ebonyi State, Nigeria. A Ph. D. Thesis,
Department of Geography and
Environmental Management, Univ. of
Port Harcourt Choba, Nigeria; 2017.

Ekpe II, Alimba JO. Economics of rice
Production in Ebonyi State Southeast
Nigeria. International Journal of Food,
Agriculture, Veterinary Sciences. 2013;
3(2):77-81.

Akpokodje G, Lancon F, Erenstein O.
Nigerian rice economy: State of the art the
Nigerian rice economy in a competitive
World:  Constraints opportunities and
Strategies Choices. WARDA Bouake Cote
d’ Ivoire; 2001.

Maclean JL, Dawe DC. Rice almanac:
Source book for the most important
economic  activity on earth, CABI
Publishing, UK; 2002.

Odekunle T, Orinmoogunje |, Ayanlade A.
Application of GIS to assess rainfall
variability impacts on crop yield in Guinean
Savanna part of Nigeria. Afr. J. Biotechnol.
2007;6.

Adejuwon JO. Food crop production in
Nigeria. 1l. Potential effects of climate
change. Clim. Res. 2006;32:229-245.
Rosenzweig CR, Parry ML. (1994).
Potential impact of climate change on



16.

17.

18.

19.

20.

21.

22.

Diagi and Nwagbara; ACRI, 14(2): 1-10, 2018; Article no.ACRI.41176

world food supply. Nature. 1994;367:133-
138.
Available:http://dx.doi.org/10.1038/367133
a0

Mendelsohn R, Neumann J. The Impacts
of Climate Change on the U.S Economy.
Cambridge, Cambridge University Press;
1999.
Available:http://dx.doi.org/10.1017/CBO97
80511573149

Adeoti JO, Ajibola LA. Role of government
in climate change adaptation in Nigeria. In
Akande T, A. Kumuiji A editors. Challenges
of Climate Change for Nigeria; 2008.
Gworgwor NA. Climate change and
sustainable rural livelihood in the Sudano-
Saliehan zone of Nigeria. In Akande T,
Kumuji A editors. Challenges of Climate
Change for Nigeria; 2008.

Onweremadu EU, lzuogu OP, Akamigbo
FOR. Aggregation and a paedogenesis of
seasonality inundated soil of the tropical
watershed. Chiang Maijsci. 2011;37(1):74-
84.

Ogbuene EB. Impact of meteorological
parameters on rice yield: An approach for
environmental resource sustainability in
Ebonyi rice farmland. Journal of
Environmental Issues and Agriculture in
Developing Countries. 2010;2(2&3).

Okoye BC, Onyenweaku CE, Ukoha OO.
An ordered probit analysis of transaction
cost and market participation by small —
holder cassava farmers in southeastern

Nigeria. Nigeria  Agricultural  Journal.
2010;41(2).

Ebonyi State Ministry of Information
(EBMOI). Ebonyi State ministry of

information diary. A Publication of the

23.

24.

25.

26.

27.

28.

290.

Ministry of Information, Abakaliki, Ebonyi
State, Nigeria; 2005.

National Population Commission (NPC).
Population Census of Nigeria. Abuja;
2006.

Ekpe 1l, Okpone EG, Ogbodo EN, Nwite
JN. Physico-chemical properties of four
ultisor under different vegetation cover in
South-eastern Nigeria. Journal of Science
of Agriculture, Food Technology and
Environment. 2005;5:74-78.

Sample size calculation in epidemiological
studies. Gerontologija. 2006;7(4):225-231.
Nwagbara MO. Landover change in
relation to climate change in northern
Nigeria using GIS techniques. A Ph.D.
Thesis, Department of Geography and
Planning, Abia State Univ. Uturu, Nigeria;
2008.

Unamma RPA, Onwudike OC, Uwaegbte
AC, Edeoga HO, Nwosu AC. Farming
systems research and development in
Nigeria- principles and practice in humid
and derived Savanna South East zone.
Michael Okpara University of Agriculture,
Umudike, Abia State, Nigeria; 2004.

Shetty R. Millenmum occlaration and
developmental goal opportunity for human
right. International Journal on Human right,
2005;2.

Intergovernmental Panel on Climate
Change (IPCC). Climate Change 2014:
Synthesis Report. Contribution of Working
Groups |, Il and Il to the Fifth Assessment
Report of the Intergovernmental Panel on
Climate Change [Core Writing Team,
Pachauri RK, Meyer LA editors]. IPCC,
Geneva, Switzerland. 2014;151.

© 2018 Diagi and Nwagbara; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history/24935

10



