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Abstract 

The Academic Libraries are the nerve centre of academic excellent and indispensable 

instrument for intellectual development; they are established for the purpose of teaching, 

learning and research. In recent time the services of academic library and the use of academic 

library of Kogi State Polytechnic were assumed to have slowed down by covid – 19 pandemic. 

Predictably, the situation must have affected academic responsibilities of Kogi State 

Polytechnic. It is on this note that this paper wants to assess the effect of COVID-19 pandemic 

on Kogi State Polytechnic academic library, describing the current situation of the COVID-19 

pandemic outbreak as it affects the operations and the use of the library by the users during 

the period. Documentary method and reviewing of relevant literatures were used to ascertain 

facts. Findings revealed possible evidence of ongoing increasing transmission of COVID-19 

infections, the fears of contacting the diseases by the librarians without adequate provision of 

preventive and palliatives measures negate the operations and services of the library. The 

paper recommended that adequate palliatives be provided by the government to enable 

librarians and the library discharge their duties effectively to the users. Government needs to 

promptly bring more library workers on board, deploy rapid intelligence professional librarian 

to scale up the use of mobile library applications in disseminating information to users at their 

various point of needs. This will result to effective, coordinated service and use of libraries 

especially in academic libraries to reduce the ongoing outbreak, sustain routine library 

services and encourage e-library that will continually improve educational and national 

development 

.   

Key words: COVID-19, Pandemic, Library, Academic library  

1.0 Introduction  

Libraries are crucial in the educational development of a man at any level and more so in the 

academic pursuit. “It is the heart of academic institutions as well as the centre of learning.” 

Libraries have crucial roles to play in the making of the whole man that can contribute to the 

society; it is therefore expected to be shaped in accordance with the priority of their operating 

environment. Unlike Academic Library of its type is an indispensable instrument for 

intellectual development; they are established for the purpose of teaching, learning and 

research. It plays a vital role for scholars to acquired knowledge that required societal 

upliftment. In recent time the services of academic library and the use of academic library of 

Kogi State Polytechnic were observed to have slowed down by covid – 19 pandemic.  

mailto:bisimko@gmail.com
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Covid – 19 pandemic is a killer disease formerly known as novel strain of corona virus 2(SARS 

– COV 2). It is one of the largest respiratory diseases out breaks affecting several countries 

simultaneously. The corona virus disease of 2019 (COVID-19) pandemic shocked the world, 

devastating the activities of sectors and even affect the high-income of the countries. 

Kogi State Polytechnic academic library is not exceptional, the disease has disrupted academic 

responsibilities, it is on the basis of this that the paper wants to examine the effect of COVID-

19 pandemic on Kogi State Polytechnic academic library, its uses, challenges and way forward. 

It describes the current situation of the COVID-19 pandemic outbreak and how it affects the 

functions, operations and the use of the library to have negate national development. However, 

the study uses documentary method and review of relevant literatures to draw inferences and 

ascertain facts.  

2.0 Literature Review 

This section explained the concept of the key variables in the study with relevant authorities 

that have contributed to knowledge of this nature in the past. 

Covid-19 

It will be recalled that in January 2020, the World Health Organization declared COVID – 19 

outbreaks a public health emergency of international concern. As at the 11th of April 2020, all 

the continents had reported that COVID – 19 is an epidemic. According to Amzat, Aminu, 

Kolo, Akinyele, Ogundairo & Danjibo (2020), close to two million people are currently 

infected and the number keeps climbing on a daily basis. Director – General of world health 

organization (WHO) on 31 December 2019 was notified of an outbreak of respiratory illness 

of unknown cause in Wuhan, China. And on 7 January, 2020, the causative agent was identified 

to be a novel corona virus, (SARS CoV – 2); Following rapid spread of the virus to other 

countries.  

In Nigeria, the Federal Ministry of Health confirmed the first COVID – 19 cases in Lagos State 

on 27 February 2020. Since then the disease has spread and as at April 11, 2020, Nigeria had 

recorded 305 confirmed cases of COVID – 19 across 19 States with 7 deaths. The Nigeria 

government is closely monitoring events while putting interventions in place to respond to the 

disease; this pandemic constitutes an unprecedented challenge to the Nigeria health system and 

other sectors. Nigeria Centre for Disease Control (NCDC, 2020). While preventing 

transmission of pathogens to healthcare workers training and retraining of the PHC workforce 

build their capacity, skills and competencies as one of the key recommendations to equip this 

human resource to curtail the outbreak.  

In their related study, Muhammad, Suliman, Abeer, Nadia, & Rebecca, (2020), Corona viruses 

are zoonotic viruses (viruses that affect animals but can be transmitted to humans). When 

transmitted to humans, they can lead to illness ranging from mild cold symptoms to severe 

illness. Corona virus disease (COVID – 19) is caused by an emerging strain of corona virus 

(SARS – CoV – 2) that had not been previously identified in humans. Muhammad etal further 

observed that the major symptoms compatible with the disease are fever, cough and difficulty 

in breathing. These symptoms appear within 2 – 14 days after exposure to the virus, although 

the average incubation period is 5 days but People who were exposed but are not showing 

symptoms of the disease can also transmit the virus. (World Health Organization, 2020). 

Studies have shown that covid -19 routes can be transmitted through the following means:- 
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1.  Directly from person to person: This occurs between people who are in close contact 

with one another (within about 1 meter or 3 feet), through respiratory droplets via 

coughing, sneezing or talking contact susceptible mucosal surfaces, such as the eyes, 

nose or mouth. 

2.  Indirectly from infected materials to humans: This occurs through physical contact 

(usually     hands) with fomites/materials contaminated with the virus and subsequent 

contact with    susceptible mucosal surfaces. When an infected person coughs or 

sneezes, a person in close contact with such a person can inhale the virus in the droplets; 

it can also fall and contaminate objects which uninfected person can pick on his/hands 

when she/he touches them. (The Economist, 2020). 

According to Chinenyenwa, Adeleye & Bakarey (2020), Corona virus disease 2019 (COVID-

19) evolved into a serious global emergency but African countries have fragile health systems 

and this remains a source of concern, especially in the event of increased outbreaks.  

In their own contributions, Casadevall & Pirofoki (2020) stated that Nigeria’s current national 

health systems cannot effectively respond to the growing needs of already infected patients 

requiring admission into intensive care units for acute respiratory diseases and severe acute 

respiratory syndrome (SARS COV-2) pneumonia. This has gloomy implications for Nigeria, 

especially as increased cases appear that may require critical care. 

Pandemic 

Pandemic: simply mean an outbreak (epidemic) cover a local areas and endemic spread across 

large region/ or areas, Therefore covid – 19 is an endemic wave that cover the whole world and 

not even a part of a regions hence the disease refers to as covid – 19 pandemic. (Gedde, 2006). 

Be that as it may, epidemic is a locally prevalent disease and as it spread world wide it became 

a description as pandemic, meaning a deadly disease that cover or spread across a large regions 

or world. To this end covid-19 is a disease that spread all over the whole world; hence it is 

called covid – 19 pandemic. According to NCDC (2020), the disease emanated from Wuhan, 

china in December 2019 and the disease evolved into a serious global emergency leading to its 

declaration as pandemic. Nigeria is just experiencing the direct effects of this pandemic, having 

recorded her index case in February 2020, with an increasing number of cases every day and a 

current case fatality ratio of 0.03 as at 13 April 2020.  

Academic Library and its Usability   

Libraries are crucial in the educational development at any level and more so in the academic 

pursuit. According to Aguolu (1989) in Sokari (2006), defined libraries as products of highly 

developed societies embodying all that have been learned that have to be recorded, preserved 

and made available to the present and future generations. Its various capacities have crucial 

roles to play in the making of the whole man that can contribute to the society by providing 

informational, educational roles, research, cultural roles. It also act as agency for recreation 

and aesthetic appreciation; on this note, libraries of all its kinds special, public, private, school, 

research and academic libraries are very important to nation’s development; this is because 

they are established for the purpose of teaching, learning and research, its informational roles 

have helped to make decision paramount to national development. 

According to Adebisi (2010), academic library is one of the types of library that is attached to 

higher institutions of learning the focus of this paper; such like University, Polytechnic and 

Colleges of education libraries. Echezona (2007) states that Academic Libraries are more or 
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less a product of educational institutions and affiliates making their educational functions often 

term variously as “the heart of academic institutions and centre of learning” Librarians were 

poly – linguist trained in the literature of the type of records they maintained, they translate, 

edit and transcribe works needed by higher government or religious officials. 

As rightly cited by Sokari (2006), academic Library is the trustee of man and man must be 

responsible to manage and fund it. Therefore, the responsibilities of library and information 

centre to the society need much to be desire. Jubb & Green (2007) observes that academic 

libraries have century play an important roles in supporting research in all subjects and 

disciplines, this research encourage advancement and the provision of solutions to problems. 

Most Nigerian are rural dwellers, primitive, majority of them fall under 75% illiteracy, not 

potentially trained in the reading and writing which are very important to the society and this 

singular factor negate educational development towards the full realization of their society 

goals and Objectives. Sokari (2006) & Adebisi (2013) agreed that academic library play 

educational role and in the Western sense, while education is basically reading- writing pre - 

occupational, most third world countries including Nigeria are still largely oral society and are 

still backwards in the western sense of education. To this end, users are encourage to use 

Library as it is pertinent in the educational development of a man at any level and more so in 

the academic pursuit. The use of Academic library is a means where every students, lecturers 

and scholars make use of the library extensively. Several authors have written on the need to 

use academic library for the purpose of acquiring knowledge. Ugah (2001) opines that library 

must be used to satisfy aims of the academic institutions, added that most students and scholars 

are not visiting library regularly; Meaning that majority of them do not make use of academic 

library. Okiy (2000) states that regular library users are active learners who participate more in 

the class, read and study more. This paper also observed that users of the libraries always excel 

more than those who do not make use of the library. However, for national advancement there 

should be nothing that will disrupts academic libraries for use; one factor is glairing to have 

hindered the use of academic library in recent time; covid – 19 pandemic, this disease have hit 

the operation and use of academic library especially in Kogi State Polytechnic, there should be 

no hindrance for libraries to achieve its aims.   

According to Popoola (2001) use of library is to enable scholar to search for educational 

resources that would enhance the active teaching- learning process, thus contributing to 

student’s ability to think critically, increase reading habit and reasonability. On this note Opera 

(2001) submits that users be encouraged to make use of academic libraries for purposeful and 

needful progress. Oyesiku & Oduwole (2004) asserts that in academic community, no scholars 

should be prevented from making use of the libraries because of its important roles to the 

society. He concluded by saying that people make use of the library for some reasons and the 

reasons are for solving assignment, to read lecturer’s note, to prepared for examination, to 

consult reference materials, for knowledge acquisition, to read newspaper for the purpose of 

inspiring minds and to consult text book, journals, photocopying etc.  

3.0 Discussion  

Covid 19-Pandemic and Academic library   

The implication of Covid – 19 Pandemic on the use of Academic Libraries of Kogi State 

Polytechnic seems to be numerous; the wave of covid – 19 create bad atmosphere with an 

infectious disease spread across the countries. It is to be noted that users were not free to go 

out to their respective places of work because People were subjected to unnecessary protocol 

as to prevent the covid – 19 pandemic,  social distance was applied to space people in the library 



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  6 

 

 

circulation reducing users’ patronage and also prevented them from using available information 

resources therein; hand shake were abolished but people were encouraged to hug one another 

yet to some people is unethical, people were put under – pressure to avoid touching eyes, nose 

and mouth. In addition the users of the library must to wash their hand regularly before they 

can gain entrance into the library, this caused unnecessary queue discourage many in using the 

library. Overcrowding is another means of spreading covid-19; the implication is that users 

will not be allowed to come in to the library for use to avoid over congestion.  

Unfortunately, the onset of covid – 19 sent waves of panic across Kogi State and Nigeria at 

large and because of this users were deprived to use the library. The librarians cannot even 

operate during the period to avoid been affected. Therefore, the waves have affected the roles 

of librarian and the library functions which in turn have affected educational development. The 

growing burden of covid – 19 retard most activities in the state not even only academic libraries 

but virtually all sectors’ activities were paralyzed negating national development. The outbreak 

restricted movement of people causing lock – down, where no one can go to his or her places 

of work. The consideration of lockdown as measure has some dilemmas, which force people 

in all sectors to stay at home (stay at home directive) this have adverse effects on people’s 

livelihood and their academic pursuit. While the lockdown was critical for disease control, it 

undermines the economic and social foundations for survival and the resilience structure of 

Nigeria’s most vulnerable population (NCDC, 2020) & (The Economist, 2020). 

Sociologically, the pandemic has caused global social distribution, by limiting social 

distancing, social relations and social interactions. This paper observed that social distribution 

is not limited to social interactions alone but academic interactions were also affected. Kogi 

State Polytechnic is not exceptional, their services were disrupted, students and the tertiary 

institutions lose their calendar year and as the pandemic threatening, there is poor coordination 

among Nigeria component units, some disagreement arises as to whether a state governor could 

independently lock down or not causing informal sector with hunger catching them.  

Challenges on Successful Control of Covid-19 Pandemic 

COVID – 19 pandemic poses great challenges for academic library system worldwide. This 

paper has reviewed the available evidence as it pertains to the influence of several factors on 

reducing or increasing the COVID – 19 contagion risks in academic institution, the exposure 

time, the enforcement of face mask use, the application of enhancing hygiene standard and the 

ongoing pandemic forces policy makers to make decision in the context of uncertainty. Our 

societies need library services to enhance teaching on covid -19 and to avoid contributing to 

stereotyping the use of academic libraries unhealthy, which may outlive the pandemic itself 

and hinder the long – term prospects of academic services.  

Unfortunately the pandemic has significantly threatened the country’s economy and education 

due to the collapse in oil prices, lockdown, limited economic and educational activities, 

increasing spending on health, gross shortage of health facilities in the state; rising cost of 

papers and electronic materials in the libraries which had seriously affected educational 

development. Also Provision of quarantine or isolation facilities and availability of rapid 

diagnostic kits for fast and reliable testing and diagnosis of the disease can also be a challenge 

in Africa. There is an urgent need to put into perspective these realities peculiar to Africa 

including Nigeria and explore available collective measures and interventions to address the 

COVID-19 pandemic. Some other challenges are the diversion of palliative materials and fund 

which were forcefully overtaken from the government by the citizen; Government in this 

respect distribute food items that have been grossly made inadequate and unevenly distributed; 
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non availability of ICT, Online and e-library infrastructures to serve users in using library are 

not adequate.  

In addition to this, Presidential Task force, even military and para military to control public at 

federal level, state and at local government level are not enough, not efficient and its 

ineffective; above all, NCDCs are inadequate and inefficient in discharging their respective 

roles. People were subjected to unnecessary protocol hence they refused to follow protocol 

creating uprising and make it difficult for government to prevent covid-19. However, many 

people resist the directives on social distance and public gatherings by organizing social events 

and conduct congregational services.  

Another challenge noticeable is the inaccessible to online services, inaccessibility of technical 

infrastructures and affordability is impossible. The challenges highlighted above have made it 

difficult to control the spread of covid -19 in using the library and the institution at large.  

Way Forward to Curtail the Effect of Covid-19 Pandemic in Academic Libraries 

The effects of covid – 19 pandemic on academic libraries can be cushioning in the following 

ways  

• Incorporating good planning for library services 

• Management of physical distancing in academic library 

• Effectively managing limited capacity of the libraries 

• Effectively managing crowding to reduce librarians and users’ health risk. 

Also concerted effort had been made during the period to prevent the diseases especially in 

educational sector throughout the country. Government charged  library, national orientation 

agency to go on campaign using social media, including wats up, twitter, and face book to 

provide solution to this problem and assisted in disseminating updates of the virus and to 

educate people on proper handling of the situation using all available measures; e-library must 

be provided to serve users and sensitize those who visited library regularly despite the 

challenges during the period; also the NCDC regularly publishes guide line on the prevention 

of corona virus e.g social distancing, safe hand washing, maintenance of personal and 

respiratory hygiene as well as printing directory help lines for each state,  employ social media 

for all Nigeria audience to take precautions; the roles of individual and the social upkeep of 

their health were put in place to combat the disease.  

In another related development many organization made an effort on palliatives measures to 

have donated handsome amount of money to prevent the disease. The Federal government in 

her control measure released billions of naira and US dollars, while the president also approved 

that there should be NCDC in the motivation of health workers, social filtering inclusive, 

recognizing using detective means to checkmate the problems; task forces were also put in 

place in all the states (Presidential Task force) and at local government level. Also government 

adopted enforcement strategic through the assistance of police, military and para – military 

organizations to control people from the spread of the disease and this has generated a lot of 

problems due to brutality of the security officers and in line with the above observation, 

Chinenyenwa, Adeleye & Bakarey (2020),  Ajisegiri, Odusanya & Joshi (2020) Recommended 

general prevention measures to reduce the risk of spread of COVID – 19, which compelled  all 

members of the public to adhere to these measures: 

• Wash your hands frequently with soap, under running water for at least 20 seconds or 

use an alcohol – based sanitizer if water is not available. 
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• Avoid touching your eyes, nose and mouth with unwashed hands  

• Avoid close contact with anyone showing symptoms of respiratory illness. Maintain at 

least 2 meters (6 feet) distance between yourself and anyone who is coughing or 

sneezing repeatedly. 

• Cover your mouth and nose properly with a tissue paper when sneezing and coughing. 

• Dispose of the tissue properly immediately after use. You may also cough into your 

elbow if a tissue is not available. 

• Obey national and state directive on cancelling/avoiding large gatherings, staying at 

home in areas where lockdowns have been directed, social distancing and self – 

isolation  

• Do not mingle with people or congregation if you feel unwell with symptoms like 

fever,    cough, sneezing or difficulty breathing  

• Clean all frequently touched surface such as door knobs, phones and tables, with soap 

and water, diluted bleach or other disinfectant regularly. 

4.0 Conclusion 

Covid-19 pandemic is a killer disease that has affected all sectors of the nation’s activities there 

by retard social, economic and educational development of the states. Be that as it may covid-

19 pandemic spread from Wuhan in china where millions of people die daily. It has virtually 

affected the whole world and its disease spread more quickly than Lassa – Fever and Ebola 

disease. This also disrupts the services of academic libraries especially in the provision of 

information to users in a good atmosphere. Covid-19 debarred users of the libraries to make 

use of the information materials both prints and non – prints effectively. 

The effects of covid-19 has posed the following challenges in the academic libraries and in 

educational sectors - Reducing provision of information, Reducing dissemination of 

knowledge,  increase price of materials (books), caused inflation during the period, total 

lockdown restricting users from patronizing the library, crises, war debarring people from 

going into the library; even caused some their lives, increased crime rate arising from theft and 

thugs, caused scarcity of information materials retard academic progress, Price of books and 

papers increases daily making the library work inefficient and that insecurity prevails at the 

period, increases death rate, increase transportation of users to acquire knowledge, reducing 

number of people or users to be accommodated by library, the cost of using library and manage 

it is higher because of unnecessary protocol that the users were subjected to. 

Findings revealed possible evidence of ongoing  increasing transmission of Covid-19 

infections, the establishment of some protocols in reducing the spread of the virus disease, such 

like space distance, nose mask wearing, hand sanitizer and lockdown measures limiting the 

numbers of users in making adequate use of the library, the fears of contacting the diseases by 

the librarians without adequate provision of  preventive and palliatives measures negate the 

operations and services of the library at that period.  

5.0 Recommendations 

The paper recommended that adequate palliatives be provided by the government to the 

institution to enable librarians and the libraries discharge their duties effectively.  Also nose 

mask and hands sanitizer be made free to both the workers and the users to curtail the spread 

of covid- 19 pandemic. With surging of new COVID-19 cases and inadequate of staff to work 

in the library, the government needs to promptly bring more library workers on board, deploy 
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rapid intelligence professional librarians to scale up the use of mobile library applications to 

disseminate information to users at their various point of needs.  

Finally, Online and paperless society is required if covid-19 must be controlled, there will be 

no need to concentrate much people or population in place seeking for knowledge; this will 

solve problems of overcrowded of users in the library resulting to an effective, coordinated 

service and use of libraries especially academic libraries to reduce the ongoing outbreak, 

sustain routine library services especially at the polytechnic community level that will 

continually improve education and national development. 
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Abstract 

Misplacement of priority in the allocation of national resources is a great danger to the growth 

of any economy, which leads to poor standard of living among its citizens leading to people 

involving themselves on different types of job to meet the end needs. The continuation of this 

leads people involving themselves into arms proliferations and other crimes. This study focused 

on modelling the effect of inequality in the allocation of budget to various sectors of Nigeria 

economy with its effect on national growth. We obtained data from central bank of Nigeria on 

the allocation of budget to five key sectors of the economy from year 1992 to 2020. Multiple 

regression analysis was used with the result showing that there is inequality on the allocation 

of budget to these sectors with money allocated to security having the highest all the time and 

not significant to GDP growth. 

 

Keywords: Budget, Allocation Regression, Security, GDP  

 

1.0 Introduction 

Nigeria is a populous Black African nation, divine with a horrendous population of over 150 

million people, with broad geographical spread through thirty-six (36) states and a federal 

capital territory (Akhemonkhan et al., 2012). Insecurity as a result of proliferation of small 

arms and light weapons resulting from lack of job, poor standard of living including quest for 

political power emanating from inequality in the allocation of common wealth is a major 

problem facing Nigeria as a country. Insecurity is a critical issue that has hampered 

industrialization and sustainable development in Nigeria in particular and Africa at large.  

 

Nigeria which is perceived as the giant of Africa has witnessed an unprecedented incidence of 

insecurity ranging from the activities of Fulani Herdsmen; Boko Haram Insurgencies, Armed 

Robber Attacks, kidnapping, political/religious crisis, murder, destruction of oil facilities by 

Niger Delta militants, Child Abduction/ Trafficking etc. Other crimes committed by these 

Islamic sects include; destruction of vehicles; burning of churches, police stations, schools, 

hospitals, clinics, shops, army barracks and residential houses; abduction of expatriates. The 

Nigerian community is getting more and more insecure, more people are getting into 

criminality and they are getting more compassionless, forlorn and cosmopolitan. In recent time, 
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especially since the coming of the current democratic dispensation, new forms of violent crimes 

have become prominent; these include kidnapping for ransom, pipeline vandalization, Boko 

Haram, banditry, rape, bank robbery, political violence and more. In some instances, whole 

villages are sacked because of minor political differences. Public and private institutions are 

attacked and vandalized by gangs, even the United Nations building and the Nigerian Police 

Headquarters in Abuja were bombed and scores of people killed. Southeast was not left out in 

the wave of attacks and assaults by gunmen by burning down police stations and killing of 

dozens of security personnel and Non-violent agitations for self-determination as observed in 

South East and recently South West. These challenges have made security a pivotal issue that 

has culminated in the allocation of country‟s huge meagre resources to the protection of lives 

and properties. It has also made government to divert resources meant for developmental 

purposes to security. Also, the alarming rate at which the economic, political, social and 

religious affairs of the nation are dwindling at present is a real symptom of insecurity.  

 

Similarly, insecurity has threatened the desperate attempt to industrialize, the existing socio-

cultural tranquility and sustainable development. Consequent upon this, the Global Peace Index 

(2021) rated Nigeria 146 most peaceful nation in the world as regards security matters. The 

implication is that Nigeria symbolizes unsafe place of abode and has also been included among 

one of the terrorist countries of the world. Therefore, investors, foreigners, expatriate and even 

indigenes of Nigeria are scared about investing and committing their hard-earned resources in 

lucrative businesses in Nigeria. Insecurity, therefore, refers to the state of fear, anxiety, 

restlessness, uncertainty, stemming from lackadaisical attitude of our disgruntled and greedy 

politicians, militants and Boko Haram Sects. This is proven by the high rate of bombings and 

killings in Nigeria cum political and economic related assassinations as well as the politically 

influenced communal wars making the job of security agents in Nigeria porous and 

insignificant. Insecurity perse, is a real menace to industrialization, healthy living, freedom of 

worship, national growth and sustainable development because businesses thrive tremendously 

in an atmosphere devoid of rancour, economic, social, religious and political quagmire.  

 

Insecurity in Nigeria has led to the destruction of lives, properties and equipments; relocation 

and closing down of businesses, Adeleke (2013). To buttress this point further; the lives of 

fifty-five citizens were claimed in Kaduna State on Thursday, 18th October, 2018. Also, six 

farmers were reported dead in Ebonyi State on Thursday, 24th October, 2018 as a result of 

brutal and inimical attitude of Fulani Herdsmen. Insecurity is a real threat to human existence 

and economic development  
 

1.1 Statement of the Problem  

The paucity of basic needs by the people of Nigeria has created a pool of frustrated people who 

are ignited easily by any event to be violent. The argument here, is that, Nigeria has the 

resources to provide for the needs of her people, but corruption in public offices at all levels 

has made it impossible for office holders to focus on the provision of basic needs for the people.  
 

Nigeria earns a great deal of revenue through oil sales, but fails to use these earnings to meet 

the needs of its people and to develop infrastructure as well as the economy. When these 

situations exist, crime rate, arm proliferation and small weapons are bound to rise and the 

security of lives and properties cannot be guaranteed. Without security, the economic, social 

and political stability of the nation is in jeopardy. Insecurity in the country not only affects 

foreign direct investment and business activities, it also affects business confidence and 

stability as numerous firms loses confidence in establishing businesses in some states in 

Nigeria. What then can we do to curb the incidences of insecurity in Nigeria? 
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1.2 Objectives of the Study 

The major objective of this study is to determine the effect of budget allocation to insecurity 

National development in Nigeria. Specifically, the study is established to  

i. Examine the allocation of government budget to security and other Sector of the 

economy.  

ii. Examine the relationship that exist between budget to security, other sectors and 

national development 

iii. To fit a linear model for this relationship and test for the adequacy of the fitted 

model 
 

2.0 Literature Review  

Economic growth can be defined as an increase in the amount of goods and services produced 

by economy overtime. It is conventionally mentioned as the percent rate of increase in real 

gross domestic products, or real GDP. In economics, “economic growth” or “economic growth 

theory typically refers to the potential output, i.e., production at “full employment”, which is 

caused by growth in aggregate demand or observed output (Omojimite, 2012). Finally, 

Economic growth is an indication of society's welfare. It reflects the changes in its ability to 

attain any socially agreed upon set of goals, whether consumption, capital formation 

expenditure or national defense etc. Generally, growth can be defined as sustained increase in 

macroeconomic aggregates particularly real gross domestic product (RGDP). 
 

There are many works on government expenditure and other macroeconomics indicators. In 

the research works, some related empirical studies on government security expenditure and 

economic growth have been investigated. Among them is the work of Enimola and Akoko 

(2011) who examined the relationship between the level of economic growth and defense 

spending in the case of Nigeria from the period of 1977 to 2006. The result of the Granger 

causality test shows that there is a unidirectional causality running from economic growth to 

defense spending. This study suggests that for Nigeria, a policy of increasing the defense 

budget to promote economic development growth might be inappropriate, but that same funds 

channeled towards another governmental program. While the work of Olofin (2012) examined 

the relationship between the components of defense spending and poverty reduction in Nigeria 

between 1990 and 2010. Four models were estimated using Dynamic Ordinary Least Square 

(DOLS) method, two in which poverty index constructed from human development indicators 

serves as dependent variable and the others in which infant mortality rate serves as independent 

variable. The result show that military spending per soldier, military participation rate, trade, 

population and output per capita square were positively related to poverty indicator and, 

military spending, secondary school enrolment and output per capita were negatively related 

to poverty level. The findings confirm the tradeoff between the well-being and capital 

intensiveness of the military in Nigeria, pointing to the vulnerability of the poor among the 

Nigerians. In the work of Otto and Ukpere (2012) which was carried out by examining the 

impact of national security on growth. Though this work is about national security and 

development in Nigeria, the work was able to juxtapose the national defense spending with 

economic growth to see, if there is any relationship between the spending pattern and growth. 

This is because growth is critical to development. A stagnating economy is not likely to offer 

welfare improvements which development proxies. The work observes that there is a positive 

relationship between security and development in accordance with literature. Also, the work of 

Anfofun (2013) who analyzed the macroeconomic determinants of defense spending in 

Nigeria. The study employed the technique of cointegration which helps to explain the long 

run relationship among variables. Also, the Granger causality test and vector autoregressive 

(VAR) model were utilized for the analysis of the study. The result of the VAR model provides 
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useful and reliable information about the response of a defense variable to innovations in 

another variable. The result was very robust as oil revenue, foreign exchange rate, real gross 

domestic product and non-oil revenue had an outstanding long-term influence on defense 

spending. Khalid and Mustapha (2014) examined the effects of military spending on economic 

growth in India using annual data from the period of 1980 to 2011. The analysis was carried 

out within a multivariate setting that includes real GDP, real government military spending, 

population and real export. In this paper, the autoregressive distributive lags (ARDL) 

cointegration approach was employed to reexamine the long-run relationships among the 

variables. The results for ARDL tests indicate that there is a significant relationship between 

military spending and economic growth in the short run, while the long run results suggest 

otherwise. While the estimated granger causality outcomes, revealed a unidirectional 

relationship between GDP and military spending. Similarly, Oriavwote and Eshenake (2013) 

examined the impact of defense spending on the level of economic growth in Nigeria. Using 

data covering the period between 1980 and 2010, their result shows that the spending on 

defense has a negative impact on the level of economic growth. Spending on internal security 

played important role in generating the desired level of economic growth in Nigeria.  Apansile 

and Okunlola (2014) examined the effect of military spending on output in Nigeria both in the 

short-run and in the long-run period. In addition, it verified whether military spending is an 

economically non-contributive activity using ARDL (Average real development level) bounds 

testing approach to co-integration. Results showed that military spending has negative and 

significant effect on output in the short-run but positive and significant effect in the long-run.  
 

Labour and capital have positive and significant effects both in the long-run and short-run. In 

addition, labour has the highest coefficient (3.0709) in the long-run. The study concludes that 

government should reduce its spending on defense and concentrate more on human capital 

development, since military spending contributes nothing to output in the short-run. 
 

In the work of Mohammed and Lawong (2016) which examined the impact of insecurity on 

selected macroeconomic variables using dynamic modeling approach to analyze time series 

data for the period 1960-2014. Findings indicate the existence of a long run relationship 

between arms import, their measure of insecurity, and the variables considered. This 

observation was reinforced by the error correction terms in the parsimonious models, which 

revealed that the system is slow in reverting back to equilibrium for all the variables excluding 

openness and trade balance that were relatively faster. The results suggest that the impact 

insecurity cannot be downplayed in short-term macroeconomic policy formulation and 

implementation especially in terms of the external sector. Therefore, they concluded that the 

impact of insecurity is relatively higher on external sector and fiscal variables compared with 

domestic policy variables. Mohammed and Abu (2016) investigated the interactional impact of 

defense expenditure and arms importation on economic growth in Nigeria using Auto- 

regressive approach. 
 

Taheer and Asmau (2017) measured the effects of defense and health expenditures on 

Economic growth in Nigeria from 1970 to 2015. The Error Correction Mechanism (ECM) and 

Granger Causality methods were methods of analysis used in the estimation of the models. 

Among other findings, the result of the ECM model shows that defense spending has positive 

and statistically significant impact on the Nigerian economy in the short run. Diagnostic tests 

such as Normality and autocorrelation tests were carried out on the model's outputs to establish 

the robustness or otherwise of it. It was found that the residuals were normally distributed and 

no autocorrelation present. The Granger causality result also revealed a unidirectional causality 

running from DSP to GDP but not the other way around. Also, there exists a one directional 

causal relationship between GDP and health spending in Nigeria. The result shows causality 
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running from health spending to GDP but not the other way around. It examine the relationship 

of Nigeria budgetary allocation to various sectors with its effect on Gross Domestic Product. 
 

3.0 Methodology 

3.1 Model Specification 

The study adopts and modified the work of Mohammed and Abu (2016) on the interactional 

impact of defense expenditure and arms importation on economic growth in Nigeria: An 

Autoregressive Approach. The original functional model of Mohammed and Abu (2016) is 

stated as follows: 

In this study, we shall extend the work of Mohammed and Abu (2016) with the model 

                    GDP = f (AI, DE, SE, PG, CF)                                   (1) 

where GDP is the Gross Domestic Product, AI is Arms Importation, DE is the Defence 

Expenditure, SE is the School Enrolment, PG is the Population Growth and CF is the Capital 

Our model is given by substituting some of the independent variables as shown in equation 2 

           GDP = f (SB, EB, HB, AB, CB)                                           (2) 

where GDP is the Gross Domestic Product, SB is Security budget, EB is Education budget, HB 

is the Health budget, AB is Agriculture budget and CB is the Construction budget. 
 

The mathematical model is given as follows:  

RGDP = β0 + β1Sec + β2EDU + β3 HEALTH + β4AGR + β5 CON +µ (3) 

where, RGDP is Real Gross Domestic Product in Nigeria; Se is security budget in Nigeria; 

EDU is education budget, Health is budget on health, AGR is agriculture budget and CON is 

budget on construction; βi is Constant term; where I = 0 – 5 are the coefficient of the parameter 

estimate and µ is the Error term/stochastic variable.  
 

4.0 Data Presentation and Analysis 

4.1 Data 

The data for this research work was obtained from the Central bank of Nigeria covering 29 

years from 1992 to 2020 on budget allocation and GDP growth in Nigeria. The data is as 

presented in  

Table 1: Budget allocation to sectors of the economy 

YEAR SECURITY EDUCATION AGRIC HEALTH CONSTRUC GDP 

1992 0.00947 0.00452 0.00042 0.00181 0.00059 2.3612 

1993 0.02773 0.01061 0.00608 0.00188 0.02529 3.11 

1994 0.13518 0.02444 0.00192 0.01248 0.01428 5.2051 

1995 0.61011 0.1265 0.02248 0.05285 0.03197 20.957 

1996 0.59513 0.15581 0.01714 0.05279 0.04603 49.6323 

1997 1.4302 0.2586 0.02036 0.13202 0.15111 70.6332 

1998 6.5402 2.4028 0.258 0.5007 0.6434 271.908 

1999 11.8552 9.7464 1.5104 3.3207 1.6991 1934.831 

2000 68.55699 57.95664 6.3358 15.21808 4.99109 4727.523 

2001 85.92229 39.8826 7.06455 24.52227 7.20204 5374.335 

2002 132.3699 80.53088 9.99355 40.62142 7.45214 6232.244 

2003 119.444 64.78215 7.53735 33.26798 16.95137 6061.7 

2004 174.1175 76.52465 11.25615 34.19714 14.89701 11411.07 

2005 153.6181 82.79506 16.3256 55.66163 17.91496 15610.88 

2006 202.2 87.29456 17.21281 62.3 20.1 18564.6 
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2007 253.4 107.5294 21.20273 81.9 71.3 20.65732 

2008 164.5 164 65.4 98.2 94.5 24296.33 

2009 276.49 137.1566 22.4352 90.2 80.63 24794.24 

2010 422.9 170.8 25.2 99.1 138.05 29205.78 

2011 920 335.8 41.2 231.8 195.9 33994.61 

2012 924 400.15 31.20273 254.6787 71.3 20.65732 

2013 923 426.53 65.4 281.9 94.5 24296.33 

2014 923 493 72.4352 198.2 80.63 24794.24 

2015 934 392 105.2 190.2 138.05 29205.78 

2016 1060 369.6 111.2 199.1 195.9 33994.61 

2017 1140 555 183 241 200.056 24994.61 

2018 1350 605.8 372 372 513.018 32699.42 

2019 1760 620.5 403 428.4 613.78 25699.42 

2020 1780 691.07 535 641.5 701.234 24378.42 

Source: Central Bank of Nigeria 

4.2. Data Analysis 

We present the plots of the variables in table 1 on figure 1 and the group plot on figure 2 

Figure 1: Graphical presentation of budget allocation to sectors of the economy. 

 
Source: Central Bank of Nigeria 
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Figure 2: Graphical presentation of budget allocation to sectors of the economy. 

 
Source: Central Bank of Nigeria 

4.3 Discussion of Result 

Figure 1 above gives the separate plots of each of the variables. We observed that budget to 

security keep rising and remaining rising every year. It means that there is increase in the 

allocation of budget to security every year starting from 2005 up till date. Amidst claims by 

Nigerian security agencies that they are being underfunded, PREMIUM TIMES can 

authoritatively report today that a total N4.62trillion has been allocated to the federal security 

sector in the past five years. How this huge sum was spent however remains unclear as there 

are no reliable performance reports by the security agencies. Year after year, the security sector 

continues to gulp the highest chunk of the country’s expenditures at the mercies of other sectors 

with little or no improvement in the economy. 

In the 2019 budget for instance, N1.76tril was allocated for the security sector, N620.5billion 

for education, N403billion for Agriculture, N428.5billion for health and N613.78billion for 

construction having N24378.42billion gross domestic product. In 2020 budget, security alone 

gulp as high as 1.78tr, Education was N611.07billion, Agriculture with N535billion, Health 

and construction had N461billion and N641,4billion respectively with gross domestic product 

put at 24278.42 lesser than that of the previous year as shown in table1. These show that 

Security in the recent time has taking the greater part of the budget leaving other sector less 

funded leading to the low GDP we are currently experience. 

Table 2 gives the result of the regression analysis on the relationship between GDP as the 

dependent variable and budget to various sectors of Nigeria economy as independent variables 

with the model given as 

GDP = 3490.18+31.40ED+1.34SEC+65.91AG+172.79CON+47.28HE 
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From above equation, we can see that the coefficient of coefficient of Security which is 1.34 is 

the least meaning it has little contribution to the GDP growth despite the huge budget allocation 

committed to the sector. 

Table 2: Table of Estimated parameters 

Variables Estimate Std. Error t value Pr(>|t|) 

(Intercept) 3490.18 1892.83 1.844 0.078120 . 

Education 31.41 34.84 0.902 0.376583 

Security 1.34 15.73 0.085 0.932849 

Agric 65.91 33.34 1.977 0.060187 

Construction 
172.79 42.24 4.091 

0.000449 

*** 

Health 47.28 39.08 1.21 0.238572 

The table 2 above gives the estimated parameters of the Multiple regression model of GDP on 

budget allocation to various sectors of the economy from 1992 to 2020.  

Table3 gives the value of the ANOVA table, in the table one can see that only Security that is 

insignificant among other factors. This means that budget allocation to security has little or no 

effect on the Gross domestic Product of the country.  

Table 3: Analysis of Variance Table 

SV DF Sum Sq Mean Sq F-value Pr(>F) 

Health 1 1034215717 1034215717 20.7882 0.00014 

Education    1 655256753 655256753 13.1709 0.001406 

Security 1 1997752 1997752 0.0401   

Agric 1 410795037 410795037 8.2571 0.008583 

Construction 1 832473549 832473549 16.7331 0.000449 

Residuals 23 1144255703 49755703     

 

5.0 Summary, Conclusion and Recommendation 

5.1 Summary 

From our analysis, we discovered that there is a relationship between economic growth and 

those factors under investigation with Security that is always having the bulk of the budget 

having the least contribution to the Economy. The Ordinary Least Squares (OLS) and the Error 

Correction Models show that there is strong relationship between Real Gross Domestic 

Products (RGDP) in Nigeria and Government Security Expenditure in Nigeria. All other 

variables were statistically significant at 5% level of significance except budget on security.  
 

The coefficient of determination shows that about 90 percent of variation in Real Gross 

Domestic Product (RGDP) was explained by the changes in the explanatory variables 

(Education, Health, Agriculture, Construction and Security) of the estimated model. 
 

5.2 Conclusion 

It is crucial, however, that development analysts and practitioners begin to take into account 

the economic and political effects of security expenditure along with other sector of the 
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economy. As security of the country is more important for economic development, if budget 

should not be   concentrated on security alone leaving other sectors of the economy to suffer, 

as here will be side effect in terms of development which may lead to poor GDP and indirectly 

increasing the crime rate and insecurity as we are currently observing now in Nigeria. High 

allocation of budget to the security sector can contribute to high rate of inflation, high level of 

indebtedness, urban bias and unfavourable trade balances. 
 

5.3 Recommendation 

Though security is paramount to the survival of any country, effort to should be geared toward 

sharing the budget equitably and making a judicious use of the budget for the purpose it was 

allocated for.  The money allocated to security is much without no any improvement as the 

crime and insecurity continues to grow daily. If budget is equitably distributed to every other 

sector of the economy such as education for more research, agriculture and industry, there will 

be improvement on the growth of the GDP which will reduce unemployment and crime rate in 

the country.  
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Abstract 

The study involves quantitative analysis of ten different brands of paracetamol 500mg tablets, 

using Ultra violet Spectrophotometry method. The samples were dissolved in 0.1M NaOH and 

distilled water and their various absorbances were determined at wavelength of 257nm. The 

results obtained were read off the graph (standard curve) prepared from pure samples of 

paracetamol. Percentage content for each sample was calculated using absorbance’s gotten 

from spectrophotometry method, to deduce if it is within the specified limit by official books 

(90%-105% according to British Pharmacopoeia). The percentage content of the analyzed 

samples using UV Spectrophotometry method ranges from 84.32%-104.93%, indicating that 

none of the samples contains less than 80% of the active principle. It was observed that seven 

samples (NGC, Paingo, Fidson, Bonadol, Suremol, Painkill and M&B) out of the Ten Samples 

met the Standard limit of the British Phamacopoeia, whereas three samples (Easadol, Josedol 

and Emzor) were below the standard limit. 
 

1.0 Introduction 

Paracetamol (acetaminophen) is one of the world’s most widely used non-prescription 

medicines from cradle to grave. It is readily available and inexpensive. As an analgesic, 

paracetamol is better tolerated than the non-steroidal anti-inflammatory drugs (NSAIDs) 

although it may be somewhat less efficacious (Belay et al., 2007). During the 1980s a decline 

in the use of aspirin due to its association with Reye’s syndrome allowed paracetamol to 

become the antipyretic and analgesic of choice in children (Belay et al., 2007) and it is now the 

standard antipyretic and analgesic in all age groups. Although a useful and important drug, the 

dose of paracetamol is inconveniently large and a full dose of 4 g daily requires a large number 

of tablets to be taken. In his Nobel Prize-winning work on the mechanism of action of aspirin 

and other NSAIDs, Vane (1971) demonstrated that these drugs inhibit the formation of 

prostaglandins (PGs), local factors that are associated with pain, fever and inflammation. 

However, paracetamol did not appear to inhibit PG synthesis, despite its actions similar to those 

of the NSAIDs (Wrigth and Stephen, 2007).  
 

The mechanism of the basic pharmacological effects of paracetamol is only now becoming 

clearer and it is now recognized to be an in hibitor of PG synthesis in cellular systems under 

specific conditions and has an apparent selectivity for one of the cyclo oxygenase (COX) 

enzymes, namely COX-2 (Strange et al., 2010).This article is a review of the pharmacology of 
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paracetamol, particularly on its mechanism of action and therapeutic effects, with an emphasis 

on discoveries that have been made in the past 10 years. Some aspects of the clinical 

pharmacology of paracetamol, such as its pharmacokinetics, metabolism and adverse effects 

are not covered in detail although its metabolism by peroxidases and the claimed hepatotoxicity 

of therapeutic doses are reviewed. New pharmacological actions of paracetamol have been 

identified in recent years, particularly its inter-action with haem peroxidases, such as 

myeloperoxidase,that is discussed in this review. These recently discovered actions have 

largely been detected in vitro but may lead to new clinical uses of this old drug (Uddin et al., 

2011). 
 

World Health Organization (WHO) has estimated that medicinal products on sale in various 

countries in Africa, part of latin America and Asia for consumption has about 30% of it been 

substandard and counterfeit (WHO, 2006). Meanwhile genuine drug products that do not meet 

all the quality specification claimed by their manufacturer upon laboratory testing are referred 

to as substandard drugs (Taylor et al., 2009). 
 

There is evidence that products with the same amount of active ingredient sometimes show 

distinct differences in their therapeutic effect (Fujii et al., 2009). This therefore put Health 

practitioners in a dilemma when they have to do generic substitution. Paracetamol tablets usage 

as an over the counter drug is on an increasing rate. 
 

2.0 Methodology 

Sample Collection 

The standard stock solution sample was collected from National Institute for pharmaceutical 

Research Development Abuja.  
 

Experimental Section 

An SP 800 spectrophotometer with 1cm cell was used for the electronic measurement of the 

drugs.  
 

Preparation of Stock Solution 

0.15g powdered drug of paracetamol of stock solution was accurately weighed  into 50ml 

volumetric flask and 50ml of sodium hydroxide was added unto it, which was vigorously 

shaking for about 15min and 50ml volume of distilled water was added unto it to produce a 

standard volume of stock solution 
 

Preparation of Paracetamol Tablet and Determination of Paracetamol Tablet in Stock 

Solution 
 

The label claim on  the sample is 500mg of NGC, 500mg of Easadol, 500mg of Paingo, 50mg 

of Josedol, 500mg of Fidson, 500mg of Bonadol, 500mg of Suremol, 500mg of Paingo, 500mg 

of Emzor and 500mg of M&B paracetamol tablet were used. 
 

The concentration of each paracetamol tablet were prepared as followed; 10 tablet of each 

paracetamol tablet were crush to powdered into 10 different beaker with clean mortar and 

pestle, 0.15g of each powered paracetamol were weighed and 50ml of sodium hydroxide with 

50ml of distilled water was added unto each of the sample with vigorous shaking for about 

10min. The mixture (each) was filtered and the resulting solution was measure at a minimum 

absorbance of 257nm. 
 

Percentage Content Determination 
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Percentage content determination was done by comparing the absorbance of test sample with 

that of standard preparation: 

CT=AT ∕ AS x CS  

Where: 

CT= Total concentration 

AT = absorbance of test sample 

AS = absorbance of standard preparation. 

CS= 0.0075 
 

3.0 Results and Discussion of Results 

3.1 Results 

The result of each sample is represented in a Table below: 

Table 1.1: Absorbance of different paracetamol tablet 

Samples Wavelength Absorbance 

Pure sample 

NGC 

Easadol 

Paingo 

Josedol 

Fidson 

Bonadol 

Suremol 

Painkill 

Emzor 

M & B 

257 

257 

257 

257 

257 

257 

257 

257 

257 

257 

257 

0.1601 

0.1440 

0.1350 

0.1460 

0.1425 

0.1640 

0.1500 

0.1670 

0.1680 

0.1391 

0.1550 

 

Table 1.2: Result by standardization method 

Sample 

 

 

Absorbance of 

test solution  

(AT) 

Absorbance of  

Standard  

Aolution (AS) 

Total  

Concentration  

(CT) 

Assay 

 

 

NGC 

Easadol 

Paingo 

Josedol 

Fidson 

Bonadol 

Suremol 

Painkill 

Emzor 

M & B 

0.1440 

0.1350 

0.1460 

0.1425 

0.1640 

0.1500 

0.1670 

0.1680 

0.1391 

0.1550 

0.1601 

0.1601 

0.1601 

0.1601 

0.1601 

0.1601 

0.1601 

0.1601 

0.1601 

0.1601 

0.0068 

0.0063 

0.0068 

0.0067 

0.0077 

0.0070 

0.0078 

0.0079 

0.0065 

0.0073 

90.00% 

84.32% 

91.19% 

89.01% 

102.43% 

93.69% 

104.31% 

104.93% 

86.88% 

96.81% 
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Figure 1: Statistical Analysis of Paracetamol Tablet 
 

3.2 Discussion  

Table 1.1 and 1.2 shows the information gathered on the ten (10) selected brands of 

paracetamol tablets. The shelf life of each of the samples bought had at least 12 month left to 

expiration to ensure that all analytical procedures will be carried out before product expires. 

The pure paracetamol (reference standard) was also considered suitable for use as reference 

standard.  
 

According to the standard of the British pharmacopoeia, (BP 2013), upon assay of a product of 

paracetamol, between 90% and 105% of the label claim should contain the active ingredient. 

The result obtained from the UV Spectrophotometer (Table 1.2), showed that seven (7) out of 

the ten (10) brands had values which fell within the monograph specification, these seven (7) 

includes; 90% of NGC, 91.19% of Paingo, 102.43% of Fidson, 93.69% of Bonadol, 104.31% 

of Surmol,  104.93% of Painkill and 96.81 of M&B. 
 

The brands Easadol, Josedol and Emzor had percentage content of active ingredient below the 

lower limit of 90% (84.32%, 89.01% and 86.88% respectively). These which could be said to 

be substandard. The deviation from the stated percentage content in drugs Easadol, Josedol and 

Emzor could be attributed to factors involved in the formulation process. Some of the possible 

factors include inaccuracy in weighing the active ingredient, lack of effective mixing during 

the preparation of the samples. The shortage of the active ingredients may also be deliberately 

done as cost saving measure by the company, thus producing substandard product.  

 

4.0 Conclusion 

From the experiment conducted and the deductions made in the discussion, it can thus be 

concluded that the brands NGC, Paingo, Fidson, Bonadol, Surmol, Painkill and M&B contain 

paracetamol within limit as laid down by british phamarcopoeia (BP), unlike Easadol, Josedol 

and Emzor. In the methodology, calibration plot method shows the accurate result compared 

to single point standardization. By random sampling, 30% of paracetamol Tablets in the market 

are substandard 
 

5.0 Recommendations 

Based on the findings in this study, the following recommendations are made: 
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1. NAFDAC (National Agency of Food and Drug Administration and Control) should  

intensify effort at monitoring the production of drug in the co country 
 

2. NAFDAC (National Agency and drug administration and control) should also make  

name of products and manufacturing substandard pharmaceutical products. 
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Abstract 

The production of alcohol by fermentation has been known since time immemorial, the main 

purpose being the preparation of alcoholic beverages like beer, wine etc. This research was 

aimed at the production of ethanol (ethyl alcohol) from the fermentation of palm wine. A fresh 

palm wine was obtained from Al-heri Junction, Lokoja Kogi State, fermented and distilled to 

obtain ethanol. The characteristics that were tested before and after fermentation were; 

specific gravity, refractive index and pH value of the fermented palm wine, after which samples 

were prepared for fermentation. The yeast that was used in the course of fermentation process 

was the baker’s yeast (sacchromycess Cerevisae). Exactly 10 samples of 400ml each of the 

palm wine were used for the fermentation process, with variations in their yeast content and 

days of fermentation. This was done under aerobic condition. After fermentation, the samples 

were respectively distilled with their corresponding values of specific gravity, percentage by 

volume, percentage by weight, and density of the distillates determined and added together 

accordingly to be redistilled. Results obtained showed that the minimum volume of alcohol was 

27.52% while the standard volume of alcohol required is 37% minimum. This standard volume 

of alcohol was gotten from standards organization of Nigeria (SON). In conclusion, the rate of 

alcohol formation increased with increase in time of fermentation. 
 

1.0 Introduction 

The production of alcohol by fermentation has been known since time immemorial, the main 

purpose being the preparation of alcoholic beverages like beer, wine etc, the raw material is 

palm wine and any food stuffs rich in carbohydrates, e.g. wheat, barley, Cassava, grapes, yams, 

apple, corn, rice, potatoes, banana and plantains. Palm wine is made from the sap of the raffia 

palm or the oil palm which contains fermentable carbohydrate in solution. It owes it white’s 

appearance to a suspension of yeast. Its fermentation therefore does not require the addition of 

yeast from an outside source. Fermentation is in fact very rapid at ordinary temperature in 

tropical countries with the production of alcohol and acids, especially Ethanoic (i.e. acetic) acid 

and large quantities of carbon dioxide. Because of the large volume of carbon dioxide released 

during fermentation, fresh palm wine cannot be kept not transported in sealed containers (Wang 

et al., 1979). Fresh palm wine is sweet, because of the high sugar content; it is consequently 

low in alcoholic content and hence only very slightly intoxicating. On standing, however, 

fermentation proceeds rapidly, as a result of which the wine rapidly loses its sweet taste due to 

a fall in the sugar content, it also becomes sourer and more intoxicating owing to a rise in the 

alcoholic content. When fully fermented, it is very sour and strongly alcoholic. The alcohol 

produced here is of course mainly ethanal.  
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However, the process of fermentation using the production and characterization of alcohol from 

fermented palm wine are necessary to form an understanding of any fermentation process. In 

the beginning the only source for ethanol was from fermented starch or sugar, but later it was 

discovered that ethanol could be produced from the crude oil. In the 20th century the production 

of ethanol from fermentation nearly disappeared when the crude oil became relatively cheaper. 

But now it seems that this development has stopped and clock is now again moving backwards, 

faster and faster to the original source of ethanol which is from fermented starch or sugar. Many 

fermentation processes are indirect competition with strictly chemical synthesis. Alcohol, 

acetones, butyl alcohol and acetic acid produced by fermentation have largely been superseded 

by their synthetic counterparts. Almost all major anti-biotic are obtain from fermentation 

process (Fapanuisi, 1970).  

Dextrim is another fermentation product. The micro biological production of vitamins has also 

becomes economically important. This, alcohol being the major product of fermentation has 

contributed significantly to technological advancement. The use of alcohol in motor vehicles 

is not a new technology. When the first "auto motor" was produced, it was designed and 

constructed to use ethanol as fuel. In countries like Brazil, the ethanol served as fuel. In fact it 

has been used continuously since the twenties, though some years in many small amounts. But 

even in the United States of America ethanol plants were operated during the Second World 

War to produce motor fuel and explosive for the Army. Now the crude oil prices are increasing 

with an unknown speed this more less forgotten technology is awakening (King et al., 1987). 

2.0 Methodology 

2.1 Collection of Palm Wine Sample 

The palm wine used for this experiment (research work) was collected from Al-heri Junction, 

Lokoja Kogi state. The palm wine used was fresh and was well packaged with a clean container 

to ensure that there is no microbial contamination, which might affect both physical and 

chemical compositions of the palm wine. 

2.2 Experimental Determination of Variables during Fermentation 

2.2.1 pH Value 

Procedure 

200ml of palm wine was poured into the beaker of 250ml and with the aid of pH meter; the pH 

value of the fresh palm wine was measured and recorded as 5.18. This method was repeated 

for four (4) times during the fermentation process. 

2.2.2 Temperature Value Procedure 

The same 200ml of fresh palm wine was also poured into a beaker and the temperature value 

was measured and recorded as 290c, with the aid of a thermometer. This was repeated for four 

times during fermentation process. 

2.2.3 Refractive Index Value Procedure 

The sample of palm wine was dipped on the screen of the refractometer and the corresponding 

value of refractive index was obtained and recorded as 1.346. The same method was carried 

out for four (4) times during fermentation process. 

2.2.4 Specific Gravity Value 
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Specific gravity was obtained by first weighing the empty specific gravity bottle, followed by 

its weight when it contains alcohol of measured volume and also its weight when it contains 

the same volume of water as in alcohol. Then, specific gravity is calculated by dividing the 

weight of alcohol with that of water. 

2.3 Experimental Method 

The fresh and undiluted palm wine used for the experiment was gotten from Al-heri Junction, 

Lokoja Kogi State. The production process lasted for 6days, varying the yeast content and days 

of fermentation. 

On the first day, 400ml of fresh palm wine was measured using a plastic measuring cylinder. 

The apparatus for distillation process were set-up placing all the parts at their right positions. 

The 400ml sample was transferred into the round bottom flask on the heating hot plate that 

contains wine gauze. The set-ups were checked once again to ensure that there were no leakages 

or openings within the connection, most especially where the flash traps were used. The hot 

plate was adjusted to the right temperature before switching on the power supply.  

After switching on the power supply, cold water was introduced through the funnel into the lie 

big condenser to enhance the rate of vapor condensation. The charge was allowed to boil, and 

the temperature of charge and vapor were recorded respectively at its boiling point. The charge 

was allowed to build up to 20 minutes after that, the heating was stopped; the distillate 

collected, covered and was transferred into the specific gravity bottle. The specific value was 

obtained using an electronic weighing balance. This was obtained by weighing the distillate 

and weighing the equal volume of distilled water with the weighing balance. The specific 

gravity was then calculated with the percentage by volume and weight of ethanol content was 

obtained. 

Similarly, sample of fresh charge (400ml) was transferred into two plastic containers, 2 liters 

each. One gram of yeast (backers yeast) was added to one of the samples and no yeast was 

added to the remaining sample. The two samples were allowed to undergo fermentation for 

two days. Then, distillation process was carried out for the samples on the basis of their days 

of fermentation. 

The sample method was followed using 6 samples, adding 1 gram and 2 gram of yeast to two 

different samples each of the charge and allowed to ferment for 4 days and 6 days respectively, 

and the production were carried out using the same procedure as before, and their 

corresponding refractive index, specific gravity value with respect to its percentage by volume 

and weight of alcohol for each product were noted and recorded. 

After the first distillation, the distillates obtained from liquor yeast were added together and the 

one without yeast were also added respectively. Then, their refractive indexes and specific 

gravity were measured and recorded. 

Furthermore, each of the samples were re-distilled to obtain a purer distillate (alcohol) finally, 

their respective refractive index and specific gravity with respect to volume and weight 

percentage were also measured and recorded. The fermentation process of all the samples were 

done under an aerobic condition 

3.0 Results and Discussion 

3.1 Results 
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The result of the research work and the analysis of the fresh palm wine and that of the fermented 

liquor are shown respectively in this chapter. 

Table 1.0: Compositions of the Palm Wine before Fermentation 

PARAMETER VALUE 

Specific Gravity 1.022 

pH value 4.19 

Refractive index 1.091 

Temperature Reading (0c) 85 

Source: Researcher’s Experimental Results, 2020 

Table 2: Temperature Reading 

DAYS TEMPERATURE (0c) 

0 85.0 

1 83.1 

2 80.0 

3 78.9 

4 78.5 

5 78.1 

Source: Researcher’s Experimental Results, 2020 

Table 3: pH Values: 

DAYS pH 

0 4.19 

1 4.01 

2 3.80 

3 3.57 

4 3.41 

5 3.10 

Source: Researcher’s Experimental Results, 2020 

TABLE 4: Refractive Index Values 

Days Number Of Yeast 1g yeast 2g yeast 

0 1.091 - - 

1 1.221 1.201 - 

2 1.210 1.212 - 

3 1.208 1.217 1.215 

4 1.201 1.205 1.32 

5 1.200 1.202 1.98 

Source: Researcher’s Experimental Results, 2020 

 

Table 5: Composition of the Distillate (Ethyl Alcohol.) 

Days of Fermentation Specific Gravity % by Volume % by Weight 
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A day  + 1g yeast 0.8889 32.35 46.88 

A day  + no yeast 0.96291 24.17 48.15 

2 days + 1g yeast 0.6667 26.87 48.28 

2 days + 1g yeast 0.9333 26.65 48.84 

4 days + 2g yeast 0.9615 26.32 48.21 

4 days + 1g yeast 1.0667 46.67 48.48 

4 days + no yeast 0.9444 25.81 50.00 

6 days + 2g yeast 0.8824 26.39 48.38 

6 days + 1g yeast 0.8947 25.93 47.22 

6 days + no yeast 0.9310 27.44 49.12 

Source: Researcher’s Experimental Results, 2020 

Table 6: Composition of Distillate Before and after Re-Distillation 

Before Re-distillation Specific Gravity % by Volume % by Weight 

With yeast 0.8621 27.40 48.50 

Without yeast 0.9487 27.36 48.99 

After Re-distillation    

With yeast 0.9794 26.92 48.19 

Without yeast 0.9294 26.89 48.94 

Source: Researcher’s Experimental Results, 2020 

Table 7: Composition of Variables after the Production of Ethyl Alcohol 

Sample Specific Gravity % by Volume % by Weight 

1 0.8889 32.35 46.88 

2 0.96291 24.17 48.15 

3 0.6667 26.87 48.28 

4 0.9333 26.65 48.84 

5 0.9615 26.32 48.21 

6 1.0667 46.67 48.48 

7 0.9444 25.81 50.00 

8 0.8824 26.39 48.38 

9 0.8947 25.93 47.22 

10 0.9310 27.44 49.12 

11 0.8621 27.40 48.50 

12 0.9487 27.36 48.99 

13 0.9794 26.92 48.19 

14 0.9294 26.89 48.94 

Source: Researcher’s Experimental Results, 2020 

3.2 Discussion 

Table 1 shows the characterization of the ethyl alcohol, that is, % by volume of the distillate, 

% weight of the distillate etc. The analysis of the fresh palm wine shows that its specific gravity 

was greater than that of the liquor. The ethanol content of palm wine increases as fermentation 

progresses with time. The percentage volume of alcohol increases down the table and there is 

an obvious variation between the product obtained from fermented wine with yeast and that 

without yeast. This is due to the fact that, the addition of yeast to the samples helps to increase 

the rate of fermentation. But these variations are also reflected along the columns of the density, 

concentration and percentage by weight. These errors and variations might arise due to the fact 
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that vapour could be lost from flash trap of distillation column and it can also arise from when 

the temperature readings were taken. Meanwhile, it was observed that at 6 days fermentation 

with 2 g of yeast, the % by volume of ethyl alcohol was comparatively low, and that of no yeast 

was relatively high. The reason for this, is because, the quality of yeast added, coupled with 

the longer day of fermentation might have made the yeast to consume the whole sugar present 

in the liquor, thus making them to eat up themselves. But if this situation is allowed to continue, 

it will convert the wine to vinegar. The characteristic smell of ethyl alcohol produced also 

varied comparatively with that of industrial ethyl alcohol. The reason for this might be due to 

the physical and chemical properties of palm wine used. The highest ethanol obtained 27.25% 

by volume which was fermented for 6 days with yeast. The rate of volatility of the ethyl alcohol 

produce is comparatively slower than that of industrial ethyl alcohol. This is due to the nature 

of the palm wine and the equipment used. 

From Table 2, it was observed that the temperature decreases with an increase in day of 

fermentation. This is because of the exothermic nature of the fermentation process, as heat is 

liberated to the surrounding thereby lowering the temperature of the liquor (Perry et al., 1963). 

Also, during fermentation process, the result obtained showed that the pH values decreased 

gradually as days of fermentation increased. This is because, yeast works better at certain range 

of pH. 

4.0 Conclusion 

It was observed that the rate of alcohol formation increases with increased in time of 

fermentation. Equally the refractive index of the fermented wine increased with time of 

fermentation. But the pH values decreased with increase in fermentation and this could be done 

with reducing quality of yeast to obtain more volume of alcohol. Furthermore, to obtain a 

greater quality of alcohol from fermented palm wine, better distillation equipment should be 

provided, so also better solvent such as benzene and also better yeast should also be provided. 

Meanwhile, to improve the quality and volatility of the ethanol, the distillate should be 

subjected to re-distillation or use of continuous fractionating tower that has both rectifying and 

stripping section with good number of plate and reflux component to enhance the purity of the 

distillate (product). More importantly it should be noted that the standard volume of alcohol 

required for consumption is 37% and that; for industrial use is 96%. Established by the Standard 

Organization of Nigeria (SON). 

References 

Fapanuisi S. I. (1970). Origin of initial Micro Flora of Plam Wine from Oil Palm Tree (Elacis 

Guinness. J. Appeal Bacteria Vol 36 pages 559-570 (1970). 

King, R. D., and Cheethon P.S.J (1987). (Food Biotechnology) 1st Edition Elsevier Applied 

Science Publishers London.New York, Pages 89-92   

Perry, R. H., and Chilton C. H. (1963). ‘’Chemical Engineering Handbook’’ 4th Edition. 

Section 3-365 McGraw Hill Publication, New York. 

Wang, O. I. (1979). Fermentation and Enzymes Technology; 3rd Edition,   John Wiley and Son, 

New York, page 254-259. 

  



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  32 

 

 

PHYTOCHEMICAL ANALYSIS OF BLACK 

CUMIN OR MIRACLE SEED (Nigela sativa) 
 

1Mohammed Suleiman, 1Ogedengbe V. U & 1Oricha P. O 
 

1Department of Science Laboratory Technology, School of Applied Sciences, Kogi State 

Polytechnic, Lokoja. 
 

Correspondence: Mohammed Suleiman, Department of Science Laboratory Technology, 

School of Applied Sciences, Kogi State Polytechnic- Lokoja.  

E-mail: mohammedsuleiman510@gmail.com 
 

Abstract 

The seed is traditionally known in the Middle East as habbat al-Baraka (habbat =seed in 

Arabic; al Baraka = blessing) due to its powerful healing qualities and remarkable therapeutic 

potentials. The study was carried out to evaluate the Phytochemical analysis of black cumin or 

miracle seed (Nigela sativa). The Phytochemical screening revealed the presence of tannins, 

saponins, anthroquinohes, glycosides and terpenoids. The Phytochemical screenings showed 

that saponins, glycosides and anthroquinones were moderately present in te black cumin seed, 

steroids, reducing sugar, flavonoids were not detected in the black cumin sed. The results of 

Phytochemical analysis of black cumin indicate that the samples had good antioxidant 

activities. The result indicated showed the scientific basis for the traditional uses of black 

cumin seed or miracle seed (Nigela sativa). 
1.0 Introduction 

There is an increasing awareness of the therapeutic potential of many natural products and 

medicinal plants that are frequently considered far less toxic and free from side effects than 

synthetic drugs (Newman and Cragg, 2007). A vivid example of that is the black cumin 

(Nigella sativa), which is probably the most extensively studied medicinal plant in recent 

literature. The medicinal plant N. sativa is an annual spicy herb belonging to the family 

Ranunculaceae. The plant has long been recognized in the Indian subcontinent as an important 

element in traditional popular medicine but now it is widely cultivated in many other parts of 

the world including the Mediterranean regions, the Middle East, Far East and several other 

countries in Asia as well as in Europe (Chevallier, 1969). Historically, the black cumin has 

been considered a crop of a great medicinal importance in ancient Egyptian and Greek 

civilizations where it was used for treatment of various ailments such as headache, nasal 

congestion, toothache, and intestinal worms (Tembhurne et al, 2014). 
 

The seed is traditionally known in the Middle East as habbat al-Baraka (habbat =seed in Arabic; 

al Baraka = blessing) due to its powerful healing qualities and remarkable therapeutic 

potentials. It became the most famous and popular medicinal plant among all Muslim 

communities because it was described by the Prophet Mohammed (PBUH) as a miraculous 

remedy. The most important active components of the volatile oils of the black seed are 

thymoquinone (TQ) and dithymoquinoline (DTQ), and both were reported to have anti-

inflammatory and antitumor properties (Banerjee et al., 2010).Those two  active  ingredients 

(TQ  and  DTQ) were  also  reported  to  have  remarkable immunomodulatory and 

immunotherapeutic potentials (Swamy and Tan, 2000).  
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In addition to the traditional use the black cumin in popular folk medicine, it was also reported 

to have some beneficial effects in several aspects of poultry production such as improvement 

of body weight performance, food intake, feed conversion ratio, dressing percentage, carcass 

quality and visceral organ weight (Durrani et al., 2007; Miraghaee et al., 2011; Abu-

Dieyeh and Abu-Darwish 2008). Moreover, the dietary use of the black cumin was also 

reported to increase egg production, egg mass and egg shell thickness in laying hens (Akhtar 

et al., 2003; Nasir et al., 2005). 
 

The black cumin has been regarded since ancient history as a miraculous remedy for various 

ailments and disease conditions in human patients (Ahmad et al., 2013; Tembhurne et al., 

2014). In fact, the seed has long been discovered in preserved crops found with Tutankhamun’s 

tomb in Egypt and it was mentioned as a curative substance in the Holy Bible. The Greek 

physician Dioskorides used black cumin to treat headache, nasal congestion, toothache and 

intestinal parasites. Hippocrates regarded the black cumin as a valuable remedy for hepatic and 

digestive disorders. It has been recorded that the black cumin was prescribed by ancient 

Egyptian physicians to treat the above mentioned ailments in addition to obesity, back pain, 

hypertension, gastrointestinal problems and bronchial asthma.  
 

The black cumin was also used in folk medicine for hundreds of years in the Middle East and 

Far East as a traditional medicine for a wide range of illnesses. It was frequently used as a 

diuretic agent and to promote menstruation and increase milk production (Goreja, et al., 2003). 

It is worth mentioning that the black cumin has considerably received a special attention and 

interest in all Arab and other Muslim communities in which it was extensively used for 

treatment of various kinds of diseases. The absolute confidence on the curative potential of the 

black cumin by Muslim communities was due to the fact that the Prophet Muhammad (PBUH) 

described the black seed as "a remedy for every illness except death". Moreover, the famous 

Muslim philosopher and physician Avicenna (980-1037A.D.) stated in his famous legendary 

book "The Canon of Medicine" that the black cumin stimulates the body's energy and helps 

recovery from fatigue (Chevallier, 1996). He further claimed that the black cumin is good for 

inner purification of the body by reducing mucous and strengthening lungs, treating fever, 

coughs, colds, toothache, headache, skin diseases, infected wounds and intestinal parasites in 

addition to its ability to protect against poisonous bites and stings (Ahmed et al., 2013). 
 

2.0 Methodology 

2.1 Sample Collection 

The samples of black cumin seeds were purchased from International Market Lokoja, Kogi 

State, Nigeria and taken to the chemistry laboratory in Kogi State Polytechnic, Lokoja, Kogi 

State. 
 

2.2 Sample Preparation 

Black cumin seeds were purchased from Lokoja International Market Lokoja, Kogi State. The 

samples were washed with distilled water and thinly sliced, and then treated with chlorine 

concentrated solution. These samples were oven dried at temperature of 60OC for 24 hours. 

The samples were ground with a blender (Model No. 205) and stored in air-tight container. 

Each sample (100g) was weighed and extracted with methanol which was used for the analysis.  

2.3 Phytochemical Screening Methods   

Phytochemical screening was performed using standard procedures (Ayoola et al., 2008).  
 

2.3.1 Determination of Saponins in Black Cumin Seeds 
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0.4g of sample was added to 4ml of distilled water in test tubes and the solutions were shaken 

vigorously and observed for a stable persistent froth. The frothing was mixed with 3 drops of 

olive oil and shaken vigorously after which it was observed for the formation of an emulsion. 
 

2.3.2 Determination of Triterpenoids in Black Cumin Seeds 

0.4g of the sample was dissolved in 1ml of chloroform. 1ml of acetic anhydride was added, 

followed by the addition of 2ml of concentrated H2SO4. Formation of reddish violet colour 

indicates the presence of triterpenoids.  
 

2.3.3 Determination of Tannins in Black Cumin Seeds 

Two methods were used to test for tannins:  

(a)  To 10ml of freshly prepared 10% KOH in a beaker, 0.5g of extract was added and 

shaken to dissolve. A dirty precipitate observed indicated the presence of tannin.  
 

 (b)  About 0.5g of each extract was boiled in 10ml of water in a test  tube and then 

filtered. A few drops of 0.1% ferric chloride was  added and the solution observed 

for brownish green or a blue-black colouration  
 

2.3.4 Determination of Reducing Sugar (Fehlingˈs test) in Black Cumin Seeds 

0.5g of sample was dissolved in 5ml distilled water and filtered. The filtrate was hydrolysed 

with dilute HCl, neutralized with alkali (NaOH) and heated with Ferling`s A and B solutions. 

Formation of red precipitate indicated the presence of reducing sugars.  
 

2.3.5 Determination of Anthraquinones in Black Cumin Seeds 

 0.5g of sample was boiled with 10ml of H2SO4 and filtered while hot. The filtrate was shaken 

with 5ml of chloroform, the chloroform layer was pipette into another test tube and 1ml of 

dilute ammonia was added. The resulting solution was observed for colour changes.  
 

2.3.6 Determination of Steroids in Black Cumin Seeds 

0.5g of extract was dissolved in 10ml of chloroform and equal volume of concentrated H2SO4 

was added by the sides of the test tubes. Reddish upper layer and yellowish sulphuric acid layer 

with green fluorescence indicate the presence of steroids.  
 

2.3.7 Determination of Cardiac Glycosides (Keller-Killiani Test) in Black Cumin Seeds 

0.5g of extract dissolved, 5ml of water was added and 2ml of glacial acetic acid solution 

containing one drop of ferric chloride solution. This was underlayed with 1ml of concentrated 

H2SO4. A brown ring at the interface indicated the presence of a deoxysugar characteristics of 

cardenolides. A violet ring may appear below the brown ring while in the acetic acid layer a 

greenish ring may form just above the brown ring and gradually spread throughout this layer.  
 

2.3.8 Determination of Flavonoids in Black Cumin Seeds 

Two methods were used to test for flavonoids:  

(a)  A portion of the extracts were heated with 10ml of ethyl acetate over a steam bath for 

3 minutes, the mixture was filtered and 4ml of the filtrate was shaken with 1ml of dilute 

ammonia solution. A yellow colouration indicated  the presence of flavonoids. 
 

(b)  Dilute ammonia (5ml) was added to a portion of an aqueous filtrate of the extract. Then, 

concentrated sulphuric acid (1ml) was added. A yellow colouration indicated the 

presence of flavonoids. Test for Alkaloids Extracts were dissolved individually in dilute 

HCl and filtered.  
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(a)  Filtrates were treated with Mayer`s reagent (potassium mercuric iodide). Formation of 

a yellow coloured precipitate  indicates the presence of alkaloids.  
 

(b)  Filtrate was treated with Dragendroff’s reagent (solution of  potassiumbismuthiodide). 

Formation of red precipitate  indicates the presence of alkaloid. Filtrate was treated 

with Hager`s reagent (saturated picric acid solution). Presence of  alkaloid is 

confirmed by the formation of yellow coloured precipitate.  
 

2.4 Statistical Analysis 

All determinations were carried out in triplicates. The results generated from the analysis were 

subjected to statistical package for social science (SPSS) version 16. Descriptive statistic was 

used to interpret the result. A P>value less than 0.05 was considered statistically significant. 
 

3.0 Results and Discussion 

3.1 Results 

Table 1: Phytochemcial Composition of Black Cumin  

Phytochemical compound Ethanol extracts 

Tannins ++ 

Saponins +++ 

Anthraquinones +++ 

Steroids _ 

Glycosides +++ 

Terpenoids ++ 

Reducing Sugar _ 

Flavonoids _ 

Key: 

+++ =  Highly present  

++   =  Moderately present  

+     =   Slightly 

-      =   Not detected  
 

3.2 Discussion  

The results of the phytochemical screening of black cumin revealed the presence of Tannins, 

Saponins, Glycosides, Anthraquinones and Terpenoids. Their presence shows the medicinal 

properties of black cumin. Tannins for example are known to be made up of phenolic 

compounds Tannins possess homeostatic properties and therefore widely used as tropical 

application on superficial wounds and infections.  
 

Black cumin is a widely observed plant which has a tremendous latent in terms of medicinal 

uses. Constantly, it contains different chemical constituents. This review comprises the 

pharmacological aspects of Black cumin as a rich source of phytonutrients. Numerous studies 

have shown that Black cumin exhibit numerous properties like Anti-flammatory Ayoola et al., 

2008). 
 

In the present study which is found, one hand to be better for the extraction of tannins (Ahmed 

et al., 2013) Black cumin seeds extract is a natural food additive which is used as food in 

comparing the phytochemistry of the seeds to that of fruits for their possible use as natural food 

preservative in the food industries.  
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4.0 Conclusion  

The results of phytochemical analysis of the Black cumin shown that ethanol seeds extracts of 

Black cumin revealed the presence of tannins, terpenoids, Saponins, glycosides & 

Anthraquinones, but no steroids, reducing sugar & flavonoids. And Black cumin seeds can be 

used for air freshener because the seed is made of eucalyptol which mostly contains terpene 

and cymene, which are organic aromatic compound.  
 

Extract from the seeds of Black cumin seeds can be used in synergy other compounds as food 

additive. Several studies reports direct addition of aromatic plants essential oils and extracts to 

foodstuffs to exert an antimicrobial (Tembhurne et al., 2014).  
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Abstract 

Nicotine is an alkaloid present at variable concentrations in the edible family of Solanacea 

including potatoes, tomatoes and egg. The alkaloid pharmacokinetic properties have been 

found to enhance its abuse potential. This study was carried out to determine the levels of 

nicotine in different cigarette brands and kolanuts sold in Lokoja metropolis, Kogi state. The 

nicotine value of the substances was determined by the preparation of an aqueous extract of 

the dried samples and reacting them with amino benzene and measuring the intensity of the 

yellow coloration spectrophotometrically at 460nm. The results obtained revealed that tobacco 

leaves had the highest nicotine content of 3.9mg/g, kolanitida had nicotine content of 2.9mg/g 

and kola acuminata had 1.0mg/g and the samples of cigarette: - Marlboro had the highest 

nicotine content of 0.9mg/g and Benson and Hedges, Rothmas, St. Moritz and London had 

nicotine values of 0.8mg/g, 0.7mg/g, 0.5mg/g and 0.4mg/g respectively. Tobacco leaves had 

the highest nicotine level when compared with the other samples analysed, while Marlboro had 

the highest nicotine level among the cigarettes analysed. As a result of the high levels of 

nicotine in tobacco leaves, Kolanuts and Marlboro, it is recommended that the three substances 

should be avoided as their consumption could cause adverse health effects. 

Keyword: Nicotine, psychoactive, Solanaeceae, tobacco. 
1.0 Introduction 

Nicotine is an alkaloid found in the nightshade family of plants (Solanaceae) that constitutes 

approximately 0.6-3.5% of the dry weight of tobacco. Nicotine is also present at concentration 

of millions of a percent in the edible family Solanaceae including potatoes, tomatoes and egg. 

Sources disagree on whether this has any biological significance to human consumers. It 

functions as an anti herbivore chemical, consequently, nicotine was widely used as an 

insecticides in the past and neonicotinoids such as inidacloprid (Dempsey and Benowitz, 1983). 

Nicotine is metabolized in the liver cytochrome enzymes. Major metabolite is nicotine. Other 

primary metabolite include nicotine N-oxide nicotine, nor nicotine isomethonium ion, 2 -

monocynicotine and nicotine glucuronide. Under some conditions, the substance maybe 

formed such as myosin, Glucuronidation and oxidative metabolism of nicotine are both 

inhibited by menthol. (Hukkanen et al., 2005)  

Nicotine pharmacokinetic properties have been found also to enhance its abuse potential. 

Cigarette smoking produces a rapid distributions of nicotine to the brain, with drug levels 

peaking within seconds of inhalation. The acute effects of nicotine dissipate in the few minutes, 
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causing the smoker to continue dosing frequently throughout the day to maintain the drug’s 

pleasurable effects and prevent withdrawal (Hoezec, 2003). 

Cigarette smoking has the most popular method of taking nicotine since the beginning of the 

20th century. In 1989, the U.S foreign general issued a report that conclude which cigarettes 

and other forms of tobacco are addictive and that nicotine is the drug in tobacco that causes 

addiction. In addition, the report shows that smoking was a major cause of death in the United 

States. 

Since nicotine was first identified in early 1800, it has been shifted extensively and shows to 

have a number of complex and sometimes unpredictable effects on the brain and the body. 

Cigarettes in the U.S market today contains 10mg or more of nicotine, through inhaling, 

smoking. The average smoker takes in 1-2mg nicotine per cigarettes. A key brain chemical 

involved in mediating the desired to consume drugs in the neurotransmitter dopamine and 

research has shown that nicotine increases the level of dopamine in the reward circuits (Fowler, 

1998). 

Nicotine acts as a stimulant in mammals and is the main factor responsible for the dependence 

properties of tobacco smoking. Christopher Columbus and his Gab man on their voyage to the 

“new world” were the first to see tobacco smoking early importer named Jean Nicot. Long term 

exposure to tobacco and nicotine increases in chances of cancer and results in addiction and 

dependence, it is cleared though, and that nicotine is one of the most addicting substances 

known. Nicotine has significant effect in the central nervous system, sympathetic nervous 

system, in adrenal medullar and also psychoactive effects. (Connors et al., 1996) 

2.0 Methodology 

2.1 Cigarettes Samples Collection 

Five (5) different brands of cigarettes were obtained from a shop in new market, Lokoja Kogi 

State. The five (5) cigarettes sample are Rothmas, St. Moritz, white London, Benson and 

Hedges and Marlboro cigarettes.  

2.2 Tobacco Leaves Consumption 

Tobacco leaves were obtained from ZangoDarji in Lokoja, Kogi State. 

2.3 Kolanuts Collection 

The two species of kolanuts (kola acuminata and kola nitida) were obtained from a shop at 

Obasanjo Square Lokoja Kogi State. 

2.4 Preparation of Extraction Solution 

Nicotine Extract solution was prepared by making 10ml of concentrated acetic acid up to 1 liter 

distilled water. 

2.5 Preparation of Acidic Buffer for the Pre-Reaction of the Extraction 

The acidic buffer was prepared by dissolving 16.4g of anhydrous sodium acetate in 900ml 

distilled water. 6.0ml of concentrated HCl was added and the mixture was swirled, 3ml of 

amino benzene was added and the mixture was make up to 1 liter with distilled water 10ml of 

25% triton X-405 was finally added. 
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2.6 Preparation of Nicotine Reagent 

Nicotine reagent was prepared by dissolving 3.0g of cyanogen bromide in 100ml of distilled 

water.  

2.7 Preparation of Nicotine Standard 

Nicotine standard was prepared by dissolving 1g of nicotine hydrogen tartrate or potassium 

tartrate 10ml of extraction solution in a polymeric test tube. This was allowed to stay for 

20minutes. After 20minutes, the mixture was filtered into a beaker to obtain the nicotine 

standard. The absorbance was measured in the U.V spectrophotometer 

2.8 Determination of Nicotine Content in Cigarettes 

Procedures 

The outer coverings (paper) of the cigarette were removed and the content emptied into 

different Petri dishes. 1g each of the cigarette brands was weighed with the aid of chemical 

balance into five (5) test tubes marked A-E respectively. 10ml of the prepared extract solution 

was added to each test tube containing the cigarette. They were allowed to stay for 20minutes, 

filtrate were then dispense into sample bottles and kept for 20minutes before the analysis. The 

spectrophotometer was zeroed with 350ul of acidic buffer solution, 100ul of cyanogen bromide 

solution (nicotine reagent) and 6.5ul of the acidic buffer was added to the extract and 100ul of 

the nicotine reagent, cyanogen bromide solution was added to the mixture. After a delay of 

2minutes, the intensity of the yellow coloration was measured at 460nm and the readings were 

compared with the standard to get the nicotine content of each cigarettes and the same 

procedure was repeated for all the samples of the cigarettes. 

2.9 Determination of Nicotine Content in Tobacco Leaves 

Procedures 

The tobacco leaves were sun-dried. The dried tobacco leaves were then ground to powder. 1g 

of the powder was weighed into 10ml of the extract solution. This was allowed to stay for 

20minutes and it was then filter into a beaker to get the nicotine extract, the filtrate was then 

dispensed into specimen bottle and kept for the analysis. 6.5ul of the tobacco leaves extract 

was dispense into the cuvette, 3.5ul of acidic buffered solution was added and 100ml of 

cyanogen bromide (nicotine reagent) was added to the solution. After 2minutes, the intensity 

of yellow coloration was measured at 460nm and the reading was compared with the standard. 

Determination of Nicotine Content in Kolanuts (Kola acuminata and Kola nitida)  

Procedures 

10pieces each of the two varieties of kola nuts were sun-dried. The dried kola nuts were ground 

to powder. 1g each of the sample was weighed into two different test-tubes marked A and B. 

10ul of the extract was added to the sample and allowed to stay for 20minutes. After 20minutes, 

they were filtered into separate beaker to get the nicotine extracts the extracted nicotine were 

then dispensed into sample bottles and kept for analysis.6.5ul of the kola nut extract was 

dispensed into the cuvette, 3.5𝜇𝑙 of acidic buffer was added to it, and 100ul of cyanogen 

bromide solution was added. After 2munites, the intensity of the yellow coloration produce 

was measured at 4560nm for the second species of kola nuts the reading obtained were 

compared with the standard to get the nicotine content in each kola nuts. 
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Calculations 

Concentration of nicotine standard (nicotine hydrogen tartrate) =95% 

Absorbance of standard =0.368% 

Chemical formula of nicotine =C12H14N12 

Density of nicotine =1.01 

C=12, H=1, N=14 

Conversion of % concentration to molar concentration 

Formula, Mc=10 x %c x D 

                            MM                

                    (Kanagasabathy, 1986) 

Where Mc=Molar concentration of standard 

             %c=Percentage concentration of standard     

D= Density of standard 

Mm = Molar mass of the standard 

Mc = 
10x95x1.01

(12𝑥10)+(1𝑥14)+(14𝑥2)
 

Mc= 
959.5

162
 

Mc= 5.9 m 

3.0 Results and Discussion 

3.1 Results 

Table 1: Concentration of Nicotine (mg/g) in the Samples 

SAMPLES                                                                                                  NICOTINE 

CONTENT (mg/g) 

Tobacco leaves                                                                                                           3.9 

Kolanitida                                                                                                                   2.9 

Kola acuminata                                                                                                          1.0 

Marlboro                                                                                                                    0.9 

Benson and Hedges                                                                                                    0.8 

Rothmans                                                                                                                   0.7 

S.T Moritz                                                                                                                  0.5 

London                                                                                                                       0.4 

Source: Researcher’s Experimental Results, 2020 
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3.2 Discussion 

From the results obtained, the samples of tobacco leaves contained a high level of nicotine of 

3.9 mg/g, which is almost the same value with the Billate tobacco leaves (3.29 mg/g) analysed 

by Zebasil and Bhagwan in 2015.  The nicotine level of the tobacco leaves analysed was closely 

followed by the samples of Kola nuts (Kolanitida and Kola acuminata) with Kolanitida having 

the higher nicotine level. Therefore, high level consumption of these samples can pose serious 

health problem in human system. The samples of cigarettes have low levels of nicotine with 

Marlboro cigarette 0.9(mg/g) and London 0.4(mg/g) having the least levels. Since nicotine is 

a stimulant which acts directly on the nervous system of the body, it should not be consumed 

in large quantity. 

4.0 Conclusion  

The result obtained from this analysis showed that tobacco leave, kola nuts and the different 

brands of cigarettes contains certain appreciable amount of nicotine. Tobacco leaves has the 

highest value of nicotine and the samples of kola nuts. The brands of cigarettes also contained 

nicotine with Marlboro having the highest value of nicotine and London with the least value of 

nicotine. 
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Abstract 

This research work was carried out to ascertain whether the local palm oil met the required 

standard. The analytical test carried out includes the free fatty acid, peroxide value, carotene 

content. The specific gravity of the sample and that of water, while its moisture content was 

analyzed by oven drying the sample for a particular period of time. The procedure were the 

same except different indicator that was used for some test e.g. starch solution was for peroxide 

while free fatty acid used phenolphthalein as their titration process. The results show that the 

palm oil sample under consideration has a value of specific gravity -0.915g, free fatty acid of 

-23.97%, peroxide value -26mg, therefore, the results obtained showed that the oil sample 

meets the required standard but needed a little purification process on the moisture content as 

compared with the international requirements. 
 

1.0 Introduction 

Palm tree (Elaeis guineensis) is one plant which grows best in tropical regions.  Palm oil fruit 

is a drupe consisting of a hard seed surrounded by a soft semi fibrous and semi fleshy pulp. In 

the center of this stone or nut lies the seed.  The fleshy part of the fruit (the pulp) is at first 

black in color, but as it ripens becomes bright red.  Palm fruit common name for member is 

palm a large fairly of chiefly tropic all trees shrubs and vines, most spies are traces 

characterized by a crown of compound teases called fronds terminal tall woody, 

unbranched  stem (Aletor et al., 2012). Also oil palm being a nature of equatorial west Africa 

and preferring high rainfall and a more open kind a long river banks grow in bunches weighing 

up to ten kilograms and containing hundreds of fruitless like small plums.  The flesh is oily and 

the oil ran be recovered by very simple means so that it is probable that palm oil has been 

recovered and used for human food for tens of thousands of years.  The primitive extraction 

procedure are still in use in the village today.  A typical method consists of cutting the bunches, 

usually after climbing the tree and allowing them to ferment in a heap for six to seven days 

then production takes place.  Vegetable as it is generally called is an important product and raw 

material for most agro allied industries. More emphasis had been placed on vegetable oil from 

groundnut source in recent time, this had been attained to its local usages most especially in 

domestic activities like cooking and as well as its cheap and local method of production but 

with the new trend in technology, vegetable oil is how being produced from both palm oil and 

palm kernel fruit (Broadbent and Kuku, 2015). 
 

The African oil palm is native to tropical Africa, from Sierra Leone in the west through the 

Democratic Republic of Congo in the east. It was domesticated in its native range, probably in 

mailto:ayubasmiles@gmail.com
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Nigeria, and moved throughout tropical Africa by humans who practiced shifting agriculture 

at least 5000 years ago. European explorers discovered the oil palm tree in the late 1400′s, and 

distributed it throughout the world during the slave trade period. In the early 1800s, the slave 

trade ended but British began trading with West Africans in ivory, lumber, and palm oil.  The 

oil palm was introduced to the Americas hundreds of years ago, where it became naturalized 

and associated with slave plantations, but did not become and industry of its own until the 

1960s. The first plantations were established on Sumatra in 1911, and in 1917 in Malaysia 

(Coursey, 2016).  
 

Oil palm plantations were established in tropical America and West Africa about this time, and 

in 2003, palm oil production equaled that of soybean, which had been the number one oil crop 

for many years. Elaeis guineensis is a species of palm commonly called African oil 

palm or macaw-fat. It is the principal source of palm oil. It is native to west and southwest 

Africa, specifically the area between Angola and the Gambia; the species 

name guineensis refers to the name for the area, Guinea, and not the modern country which 

now bears that name. The species is also now naturalized in Madagascar, Sri 

Lanka, Malaysia, Indonesia, Central America, the West Indies and several islands in 

the Indian and Pacific Oceans. The closely related American oil palm Elaeis oleifera and a 

more distantly related palm, Attalea maripa, are also used to produce palm oil (Desassis, 2014). 
 

Human use of oil palms may date as far back as 5,000 years in West Africa; in the late 1800s, 

archaeologists discovered palm oil in a tomb at Abydos dating back to 3,000 BCE. It is thought 

that Arab traders brought the oil palm to Egypt. The first western person to describe it and bring 

back seeds was the French naturalist Michel Adanson. For each hectare of oil palm, which is 

harvested year-round, the annual production averages 20 tonnes of fruit yielding 4,000 kg of 

palm oil and 750 kg of seed kernels yielding 500 kg of high-quality palm kernel oil, as well 

as 600 kg of kernel meal. Kernel meal is processed for use as livestock feed. All modern, 

commercial planting material consists of tenera palms or DxP hybrids, which are obtained by 

crossing thickshelled dura with shell-less pisifera. Although common commercial germinated 

seed is as thick-shelled as the dura mother palm, the resulting palm will produce thin-shelled 

tenera fruit. An alternative to germinated seed, once constraints to mass production are 

overcome, are tissue-cultured or "clonal" palms, which provide "true copies" of high-yielding 

DxP palms (Henderson and Osborne, 2009). 
 

An oil palm nursery must have an uninterrupted supply of clean water and topsoil which is both 

well-structured and sufficiently deep to accommodate three rounds of on-site bag-filling. About 

35 ha can grow enough seedlings over a three-year period to plant a 5,000-ha plantation. 

Prenursery seedlings must be watered daily. Whenever rainfall is less than 10 mm per day, 

irrigation is required, and the system must be capable of uniformly applying 6.5 mm water per 

day. Prenursery seedlings in the four-leaf stage of development (10 to 14 weeks after planting) 

are usually transplanted to the main nursery after their gradual adjustment to full sunlight and 

a rigid selection process. During culling, seedlings that have grassy, crinkled, twisted, or rolled 

leaves are discarded (Hirsch, 2011). Weeds growing in the polybags must be carefully pulled 

out. Herbicides should not be used. Numerous insects (ants, armyworms, bagworms, aphids, 

thrips, mites, grasshoppers, and mealybugs) and vertebrates (rats, squirrels, porcupines, wild 

boar, and monkeys) are pests in oil-palm nurseries and must be carefully identified before 

control measures are implemented. After eight months in the nursery, normal healthy plants 

should be 0.8–1 m in height and display five to eight functional leaves (Kruger et al., 2007). 
 

2.0 Methodology 

2.1 Sample Collection and Preparations 
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The samples (palm oil) were collected from plantation in Dekina, Idah, Omala and Ankpa of 

Kogi State. And examined at the department of science laboratory technology (chemistry unit) 

Kogi State Polytechnic, Lokoja. For each sample free fatty acid (FFA) content, peroxide value 

and carotene content were analyzed the FFA content was determined by titrating the alcohol 

solution of the oils within solution of sodium hydroxide using phenolphthalein and alkaline 

blue as indicators. The FFA content was expressed as a percent of palmitic acid the major fatty 

acid in palm oil (AFNOR, 1988). The carotene content was determined as a Caroline in 

milligram per liter using methods described by one and Ng (2013). Peroxide value was 

determine by titrating chloroform / glacial acetic acid / saturated K, solution of the oil with an 

aqueous solution of sodium this sulfate using starch as the indicator (AFNDR 1988)  
 

2.2 Procedures 

Determination of Free Fatty Acid in Palm Oil 

• The sample of palm crude oil was collected and it was boiled for 10 minutes 

• Then 2ml of sample was dissolved into 20ml of alcohol (methanol) and it was stirred 

with help of glass rod. Exactly 0.1 NaOH was added with the mixture of palm crude oil 

and alcohol, the solution was dropped into 50ml beaker the phenolphthalein was added 

as indicator. It was stirred thoroughly and was continuously shaken until pale pink color 

appeared. 
 

2.3 Determination of Peroxide Value in Palm Oil  

Exactly 2ml of sample (palm oil) were placed in a 50ml beaker containing 20ml of chloroform/ 

glacial acetic acid. This followed by mixing and sodium thiosulfate was added to the solution 

and starch was used as the indicator (AFNOR, 1988) 
 

2.4 Determination of Carotene Content in Palm Oil 

The sample was melt at 60.70oc and homogenized sample was weighted to 0.1mg into 250ml 

volumetric flask  a few millet of isooctane was added and it was dissolved at room temperature 

and the solution was filtered over a paper filter. Carotene content was expressed as ppm of 

beta-carotene and appropriate mathematical correlation with absorbance at 446nm. Extinction 

at 446nm was determined and the results were recorded.  
 

2.5 Statistical Analysis 

Data collected were subjected to a non-way analysis of various procedures in a completely 

randomized design, using the IRRISTAT for windows (versions 5.0) computer software duncas 

multiple range test (2020) was used to separate the means at 5% level of probability. 
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3.0 Results and Discussion 

3.1 Results 

Table 1: Effect of method of crude palm oil production on the peroxide value, free fatty acid  

     and carotene contents (NIFOR) 

 

Parameter 

Traditional  

method 

Semi-scientific  

method 

Scientific  

method 

Carotene 491.20a 887.20b 921.8c 

Free Fatty acid 15.97a 13.70b 12.14c 

Peroxide value 13.40a 10.67b 7.33c 
a b = Means with different superscripts within rows are significantly (P<0.05) different 

Source: Survey 
 

Table 2: Comparative evaluation of crude palm oil samples from NIFOR and four LGAs in  

   Kogi East using the scientific method of palm oil production 

 

Source Carotene Free Fatty Acid Peroxide Value 

NIFOR 928.47 a 11.27a 6.67b 

Idah 918.20a 12.20a 7.00b 

Dekina 919.57 a 12.20a 7.00b 

Omala 920.87a 12.50a 7.67ab 

Akpa 935.10 a 12.53a 8.33a 
a,b = means with different superscript within the columns differ significantly (P<0.05) 

Source: Survey 
 

Table 3: Comparative evaluation of crude palm oil samples from NIFOR and four LGAs in  

   Kogi East Agricultural Zone using the semi scientific method of palm oil production 

Source Carotene Free Fatty Acid Peroxide Value 

NIFOR 906.57 13.20 7.33a 

Idah 12.80 12.33bc 870.23 

Dekina 836.23 13.63 11.00abc 

Omala 865.30 13.40 9.33ab 

Akpa 893.30 15.40 10.67abc 

Idah 893.97 13.63 11.00abc 
abc = Means with different superscripts within each column differ significantly (P<0.05)  

Source: Survey 

 

Table 4: Comparative evaluation of crude palm oil samples from NIFOR and four LGAs in  

    Kogi East Agricultural Zone using the traditional method of palm oil production 

Source Carotene Free Fatty Acid Peroxide Value 

NIFOR 582.2 15.2 11.3ab 

Idah 466.3 16.3 13.0ab 

Dekina 467.2 15.7 14.7ab 

Omala 571.6 15.5 10.7a 

Akpa 466.6 15.1 13.0ab 

Idah 467.3 16.8 15.0b 
ab = Means within different superscripts within columns differ significantly 

(P<0.05)  

Source: Survey 
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3.2 Discussion 

The results of the chemical analysis of the crude palm oil samples from different methods of 

production collected from the Nigerian Institute for Oil Palm Research (NIFOR) are presented 

on table 1. Results for the carotene content of the crude palm oil samples showed significant 

(P<0.05) differences between the means, with the scientific method having the highest values 

and the traditional method having the lowest values. These results indicated that the method of 

production of palm oil has a significant (P<0.05) effect on the concentration of carotene in the 

final product. Carotene is a precursor to vitamin A via the action of beta-carotene 15, 15’-

monooxygenase. Red palm oil gets its characteristic red colour from carotenes, such as alpha-

carotene, beta-carotene and lycpoene. Recent studies in South Africa (Kruger et al., 2007) show 

consumption of red oil significantly decreased phosphorylation in rat hearts subjected to high 

cholesterol diets. The results in this present study indicate that oil produced by the scientific 

methods contains higher proportions of carotenes than the other methods, indicating that the 

scientific method is a better method for palm oil production in terms of carotene content. 
 

Table 1 also shows the results for the free fatty acid content of the test materials. Significant 

(P<0.05) differences exist between the means; with crude palm oil from the scientific method 

of production having the lowest values. Free fatty acid content is the most used criterion for 

determining the quality of palm oil, and must not exceed 5%, expressed as palmitic acid (Codex 

Alimentarius/FAO/OMS, 2005). Fatty acids are generally present in oils as part of 

triacylglycerol molecules. The presence of free fatty acid residues in palm oil is an indication 

of the impairment of oil quality. This process is essentially attributed to an active lipase present 

in the mesocarp of the oil palm fruit and which is responsible for the hydrolysis of 

triacylglycerols (Ngando et al., 2006). The lipase is usually activated at maturity upon bruising 

of the fruit (Desassis, 2014). The results in this present study indicated that crude palm oil from 

the traditional method produces higher concentrations of free fatty acids, this would suggest 

that fresh fruit bunches are more susceptible to bruising when the traditional method of 

processing is considered. Results for peroxide value also show significant (P<0.05) differences 

between the means, with crude palm oil from the traditional method of processing having 

higher values than the other test materials and the scientific method having the lowest values.  

 

The peroxide value gives the initial evidence of rancidity in oils which is usually referred to as 

lipid peroxidation or oxidative degradation. The peroxide value is also used to assess the 

stability of fats by measuring the amount of lipid peroxides and hydroperoxides formed during 

the initial stages of oxidation and thus estimate the extent of spoilage of the oil. Peroxidation 

makes the oil harmful for consumption by man and animals, as the free radicals generated by 

this process are proven to be carcinogenic. It has been shown that this value increases with 

storage, which suggests that, the traditional method of processing produces an oil with a shorter 

shelf life. Peroxide values of the crude palm oil from the semi scientific and scientific methods 

are within the ranges according to the Codex Alimentarius/FAO/OMS norms which 

recommend a maximum peroxide value of 10 ± 1.0 meqO2/kg. The results of the chemical 

analysis of the crude palm oil samples from the scientific method of palm oil production from 

NIFOR compared to the samples obtained from four Local Government Councils in Kogi East 

Agricultural Zone is presented on table 2. The results for carotene and free fatty acids did not 

show significant (P>0.05) differences between the means, however significant (P<0.05) 

differences exists between the peroxide values of the samples from NIFOR and the four local 

government areas studied. The results of the analysis of the crude palm oil samples obtained 

from the semi scientific method of oil palm production from NIFOR compared to samples 

obtained from four Local Government Councils in Kogi East Agricultural Zone is presented 
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on table 3. 
 

Results for carotene values of the crude palm oil samples obtained from the different Local 

Government Councils in Kogi East Agricultural Zone, using the semi scientific method do not 

show significant (P>0.05) differences between the means. The free fatty acid content of all the 

samples analyzed did not show significant (P>0.05) differences between the means. Results 

however indicate significant (P<0.05) differences in the peroxide values between the different 

LGAs. Comparatively, samples obtained from NIFOR were found to be significantly (P<0.05) 

lower than the samples obtained from the different Local Government Councils except Idah. 

The highest values were found in samples obtained from Akpa Local Government Area. 
 

The results of the chemical analysis of the crude palm oil samples obtained from the traditional 

method of oil palm production from NIFOR compared to samples obtained from four Local 

Government Councils in Kogi East Agricultural Zone is presented on table 4. Significant 

differences were not detected for carotene content when comparing the traditional method of 

crude palm oil production in NIFOR and the four Local Government Councils covered in Kogi 

East Agricultural Zone; neither were there significant differences in the free fatty content of 

the test materials. Results for the peroxide value of the test materials show significant (P<0.05) 

differences between the means. Samples from Idah had the lowest values while samples from 

Akpa had the highest values. No particular reasons could be given for these differences. 

However it has been shown (Lewkwowitsch, 2014) that two types of oils are produced by the 

traditional method, these are the soft oil and the hard oil and production of these two types of 

oils depends on the preliminary production steps with a longer fermentation period being used 

for the production of hard oil. 
 

4.0 Conclusion  

This study has shown that the method of crude palm oil production has a significant effect on 

the quality of oil produced. The results also indicated that oil produced by the three methods 

of production in NIFOR is of better quality when compared to the oil produced in the selected 

Local Government Councils of Kogi East Agricultural Zone. These results also indicated that 

oil produced by the traditional method is of lower quality than that of the semi-scientific and 

the scientific methods. In this regards, peroxide and free fatty acid values are useful indicators 

of oil quality and can be used to control dietary oils safety and quality. It is advisable that small 

scale farmers make efforts to adopt the methods developed by NIFOR; this would go a long 

way in improving the quality of their CPO by any of the methods used. 
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Abstract 
 

The effect of cement types on microstructures of lateritic soil has been evaluated in this 

research. The aim of this study was to determine the behavior of the textural characteristics of 

the lateritic soil before and after treated with cement types. Minimum and maximum quantity 

of cement required to achieved a substantial changes in thirteen different mixes of lateritic- 

cement at varying percentage of cement content were produced The natural lateritic soil and 

lateritic soil with varying percentages (0, 3, 6, 9 and 12%) of the three types of cement namely 

CEMENT I, CEMENT II and CEMENT III used in the study were examined through Scanning 

Electron Microscopy (SEM). The microstructures of untreated and treated lateritic soil with 

cement types examined through SEM revealed the surface texture, bond formation and mineral 

structure of the specimens which suggests that the improved samples are adequate for 

engineering use. 

Keywords: microstructures, lateritic- soil, cement types 

                                                 

1.0 Introduction 

Laterite, as a soil group rather than a particular material, is more commonly found in the 

leached soils of humid tropics. It is difficult to assess the strength paramers of lateritic soils 

from the existing literature due to variability in test methods, degree of compaction, and actual 

soil characteristics (Attoh and Edward, 1996). Ground improvement by cement mixing has 

been successfully used in many construction projects. This technology includes mixing-in-

place of soft clay without compaction, such as the deep mixing method, under- water placing 

of cement-mixed soil slury without compaction and highly compacted cement-mixed gravel 

for high roller-compacted concrete dams (Tatsuoka et al., 2013). 
 

The physical properties of soils can often economically improve by the use of admixtures 

including Portland cement, lime and asphalt. The process of soil stabilization first involves 

mixing the soil with suitable additives, which change its properties and then compacting 

admixtures suitably. This method is applicable only for soils in shallow foundations or the base 

course of roads and airfield pavements (Murthy, 2012).  
 

The need for improvement of engineering properties of lateritic soils for optimum performance 

has been a major concern. As a result of these, investigations on what additives best suitable 

for soil stabilization were carried out and cement was recommended among the best agents. 

Though, previous studies were mainly focused on the uses of Ordinary Portland Cement (OPC) 

with lateritic soil for stabilizations (Saravut et al., 2012; Habeeb et al., 2013 and Ahmed et al., 
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2013) without considering other cement standard types that can equally stabilize lateritic soil 

at affordable prices.  
 

The aim of this study is to evaluate the effect of cement types on microstructure of the lateritic 

soil-cement mixture through Scan Electron Microscope (SEM).  
 

2.0 Materials and Method 

2.1 Materials 

The materials for this study include; lateritic soil, cement and water. Lateritic soil used in this 

work was obtained by the method of disturbed sample collection from an existing borrow pit 

at an average depth of 1.5m - 2.0m from Gidan Kwano in Niger State, Nigeria. The soil 

collected was reddish-brown in colour, and air dried in an open area before usage. The cement 

used are CEMENT I, CEMENT II and CEMENT III as specified in EN (197-1) standard. They 

were obtained from Dangote Cement Company, Obajana, Kogi State. Clean Portable and 

drinkable water was sourced from Gidan Kwano campus of Federal University of Technology, 

Minna, Niger State. 
 

2.2   Method of Study 

This research was conducted in accordance to British Standard BS 1377 (1990) and BS 1924 

(1990). Lateritic soil-cement mixes were produced from varied percentages proportions of ( 

0%, 3.0%, 6.0%, 9.0% and 12%) of different types of cement. These tests were performed at 

Civil Engineering Laboratory and (STEB-B) Centre of the Federal University of Technology, 

Minna (FUT-MINNA) Civil Engineering Laboratory. 
 

3.0 Results and Discussion 

3.1 Results of Scan Electron Microscope (SEM) 

The Plate I below shows, the Scan Electron Microscope (SEM) result of untreated lateritic soil. 

It indicates that the soil particle is homogeneous and arranged in initial disturb state. This can 

be seen from the bigger lumps of soil which are interspersed by the smaller particles. 

 

 

Plate I: Scan Electron Microscope (SEM) result on lateritic soil at 0.0%, (Researcher’s 

Laboratory Result, September, 2016). 

For CEMENT I, the addition of 3% cement content to lateritic soil indicated changes in its 

microstructure which culminated in a denser structure than that of the untreated soil. The 

lateritic soil particles became flocculated, resulting in a reduced void ratio, as shown in Plate 

II.  
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Plate II: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT I at 3.0%, 

(Researcher’s Laboratory Result, September, 2016). 

When cement content increased to 6%, a rapid change was observed in the texture 

characteristics of the mixture. The formation of lumps increases in size and the appearance of 

cement gel coating the lateritic soil also increased. Thus effect can be clearly seen in Plate III. 

 

Plate III: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT I at 6.0%, 

(Researcher’s Laboratory Result, September, 2016). 

As the cement content increased to 9%, measurable changes were observed. The lateritic soil-

cement mixture now looks like lumps of stones and the cement gel around the soil became 

brighter. A new phase of lateritic soil- cement mixtures consisting of an interlocking network 

was observed in the microstructure as shown in Plate IV. 

 

Plate IV: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT I at 9.0%, 

(Researcher’s Laboratory Result, September, 2016). 
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With the increases of cement content to 12%, the mixture resulting in a formation of huge 

separate lumps like crushed rock boulder. This was as a result of high bond of cement content 

which changed the entire phase of the untreated material with measurable reduced void ratio 

to high density, as seen in Plate V 

 

Plate V: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT I at 12.0%, 

(Researcher’s Laboratory Result, September, 2016). 

For CEMENT II, it behaved in a similar way to CEMENT I, the mixture indicated changes in 

its microstructure which culminated in a denser structure than that of the untreated soil. The 

lateritic soil particles also became flocculated, resulting in a reduced void ratio. Thus is 

indicated in Plate VI. 
 

 

Plate VI: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT II at 3.0%, 

Researcher’s Laboratory Result, September, 2016). 

For CEMENT II, it also behaves in a similar way to CEMENT I. When cement content 

increased to 6%, rapid changes were observed in the textural characteristics of the mixture. The 

formation of lumps increases in size and the appearance of cement gel coating the lateritic soil 

also increased which result into the formation denser structure as indicated in Plate VII  
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Plate VII: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT II at 6.0%, 

(Researcher’s Laboratory Result, September, 2016). 

For CEMENT II, it also behaves in a similar form to CEMENT I. As the cement content 

increase to 9%, measurable changes were observed. The lateritic soil-cement mixture now 

looks like lumps of stones with boulder and the cement gel around the soil became brighter. A 

new phase of lateritic soil- cement mixtures consisting of an interlocking network was observed 

in the microstructure but not as uniform as in CEMENT I. This clearly seen in Plate VIII  

 

Plate VIII: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT II at 

9.0% (Researcher’s Laboratory Result, September, 2016). 

For CEMENT II it also behaves in a similar form to CEMENT I. With the increase in cement 

content to 12%, the mixture results in to a formation of huge separate lumps like crushed rock 

boulder. This was due to the high bond of cement content which changed the entire untreated 

material to measurable reduced void ratio to high density but not as exactly as in CEMENT I. 

This is shown in Plate IX.   

 

Plate IX: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT II at 12.0% 

(Researcher’s Laboratory Result, September, 2016). 
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For CEMENT III, it also followed the pattern of CEMENT I. The 3% cement content added to 

lateritic soil indicated changes in its microstructure, which culminated in a denser structure 

than that of the untreated soil. The lateritic soil particles became flocculated, resulting in a 

reduced void ratio as can be seen in Plate X.  

 
Plate X: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT III at 3.0% 

(Researcher’s Laboratory Result, September, 2016). 

For CEMENT III it also behaves in a similar way to CEMENT I, the addition of 6% cement 

content brought rapid changes in the textural characteristics of the mixture. The formation of 

lumps increases in size and the appearance of cement gel coating the lateritic soil also increased 

with increased density of the mixture. This indicated in Plate XI. 

 
Plate XI: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT III at 6.0%, 

(Researcher’s Laboratory Result, September, 2016). 

For CEMENT III, it continues to follow the trend of CEMENT I; as the cement content 

increased to 9%, measurable changes were observed. The lateritic soil-cement mixture now 

looks like lumps of stones and the cement gel around the soil particles became brighter. A new 

phase of lateritic soil- cement mixtures consisting of lumps stones and boulder were observed 

in the microstructure as shown in Plate XII. 

 

Plate XII: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT III at 

9.0%, (Researcher’s Laboratory Result, September, 2016). 
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For CEMENT III, with the addition of cement content to 12%, the lateritic soil-cement mixture 

is seen to have formed separate lumps as if it is no longer homogeneous but the soil particles 

are well bonded and dense. This is shown in Plate XIII  

 

Plate XIII: Scan Electron Microscope (SEM) result on lateritic soil with CEMENT III at 

12.0%, (Researcher’s Laboratory Result, September, 2016). 

Plates I to XIII showing the results on the analysis conducted using Scanning Electron 

Microscope (SEM) before and after stabilization with cement types. The SEM images were 

used to study the morphology of the samples specimens. It produced the microstructure that 

reveals some vital information which cannot be observed by mere visual inspection, such as 

mineral structure, formation of bond, surface texture and specimen’s geometry. There was 

serious improvement in the test specimens as a result of the filler effect of silica sand and the 

pozzolanic reaction of kaolinite (Lekha et al., 2013).   

4.0 Conclusion and Recommendations 

The Scan Electron Microscopy (SEM) clearly shows the microstructure, bond formation and 

surface texture of the specimens. As the quantity of the cement content increases the tetural 

characteristics of the specimen increased. The cement content on lateritic soil using cement 

types CEMENT I, CEMENT II and CEMENT III have major effect on the improving the 

microstructures  nature of lateritic soils. Above all, the mixture can produce good materials 

for sustainable engineering need. Hence, this study recommends that;  
 

All the three cement types used, CEMENT I found to be the best in terms of    unconfined 

compressive strength, modulus of elasticity and higher bond formation on textural 

characteristics of lateritic soil. Further research should be carried out on CEMENT IV and 

CEMENT V in order to evaluate their effects on lateritic soils. 
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Abstract 

Monogenea is a parasite of marine and freshwater fishes. They are  host and organ specific 

and prefer to colonize the skin and fins while some species prefer to colonize the gills of marine 

and freshwater fishes. The adult stage of Monogenea are more dangerous to fish health 

depending on factors such as modes of attachment, size and weight of host. High prevalence of 

monogeanean parasites may lead to poor growth performance in catfish due to localized 

hyperplasia, disturbance of osmoregulation and mortality of the fish host. The aim of this study 

was to determine the proximate analysis of monogenea parasites and to compare the proximate 

analysis of monogenean infected catfish with the proximate analysis of uninfected catfish. The 

major constituents of fish were: water, protein, lipid and carbohydrates. Proximate 

composition has been reported to be a good pointer to physiological need for routine analysis 

of fisheries. Result of this study shows that the moisture content of the uninfected fish was 

0.25% lower than the moisture content of the infected fish while the lipid, ash , fibre, protein 

and carbohydrate contents of the uninfected catfish were higher,( lipid: 0.15%, ash: 0.55% , 

fibre : 1.61% , protein: 2.72% and carbohydrate: 2.83%) than those of the infected catfish. It 

is therefore suggested that since Monogeneans are host specific on fish and do not have 

intermediate hosts, their presence on catfish sold in the market should not pose any dietary 

concern.       
 

Key Words: Monogenea, Catfish, Proximate Analysis  

1.0 Introduction 

The African catfish (Clarias gariepinus) is the most cultivated fish species in Nigeria. This is 

due to its ability to tolerate a varying range of environmental conditions, high stocking densities 

under culture conditions, fast growth rate, disease resistance, acceptability of artificial 

breeding, high market value, etc. (Eyo et al., 2013). 

The major constituents of fish are; water, protein, lipid and carbohydrates. It has both reported 

that, proximate composition of fish varies greatly and the variation could be due to age, feed 

intake, sex and sexual changes connected with spawning, the environment and season. 

Proximate composition has been reported to be a good pointer of physiology need for routine 

analysis of fisheries 

The knowledge of fish composition is essential for its maximum utilization. The African catfish 

(Clarias gariepinus) belongs to the family Claridae (air-breathing catfishes), Order Siluriformes 
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(catfish), class Actionopterygii (ray –finned fishes), Sub-phylum vertebrate, Phylum Chordata 

and Kingdom Animalia. The family Claridae is divided into two genera viz: Clarias and 

Heterobranchus. There are over hundred species in this family occurring naturally throughout 

most of Africa.  

Monogeneans are a group of ectoparasitic flatworms commonly found on the skin, gills, or fins 

of fish. They have a direct lifecycle and do not require an intermediate host. Adults are 

hermaphrodites, meaning they have both male and female reproductive structures. 

Monogenean normally has cephalopods (octopus and squid), fish, amphibians, reptiles and 

cetaceans (whales) as their primary hosts. 
 

Studies show that occurrence of monogeneans on the skin and gills of C. gariepinus will affect 

its culture in ponds and tanks. Fishes infested with monogeneans were found lethargic, 

swimming near the surface with clamped fins (Reed et al., 2015). Findings of Harris  (1993) 

on the population dynamics of monogenean parasites in tanks, showed that infections persisted 

for at least 9 months, with parasites growing rapidly at the initial stage before being limited by 

a host response. The infected fish which exhibited a reduced appetite was observed to swim to 

the corners or sides of the concrete tank, rubbing their body against the walls of the tank.   

Several studies have revealed ectoparasites (Ayo et al., 2013). These studies reveal that these 

parasites utilize the energy required for host growth, sustenance, development, establishment 

and reproduction and so affect fish productivity.  

Monogenea are Platyhelminthes. They are composed of two major groups, the 

monopisthocotyleans and the polyopisthocotyleans. Three members of the monogenean family 

including Gyrodactylidae, Dactylogyridae and Ancyrocephalidae are the most reported 

parasites found in cultured and wild fish (Öztürk, 2014). Monogenea is a parasite of marine 

and freshwater fishes. They are host and organ specific and prefer to colonize the skin and fins 

while some species prefer to colonize the gills of marine and freshwater fishes. The adult stage 

of Monogenea is more dangerous to fish health depending on factors such as modes of 

attachment, size and weight of host. (Jalali and Barzegar, 2006; Tasawar et al., 2009). High 

prevalence of monogeanean parasites may lead to poor growth performance in catfish due to 

localised hyperplasia, disturbance of osmoregulation and mortality of the fish host. Lokoja 

metropolis, was the study area and it is located on the confluence of River Niger and River 

Benue.  

2.0 Methodology 

2.1 Study Sites 

Lokoja metropolis, was the study area and it is located on the confluence of River Niger and 

River Benue. It is the capital city of Kogi State, North Central Nigeria, located on the west 

bank of the River Niger opposite the mouth of the Benue River.  Lokoja is located between 

latitude 7° 45' 27.56'' - 7° 51' 04.34'' N and longitude 6°41' 55.64'' - 6°45' 36.58'' E of the 

equator with a total land coverage of about 63.82 sq. km. It is about 165km Southwest of Abuja 

and 390km Northwest of Lagos. The town is situated in the tropical wet and dry savannah 

climate zone of Nigeria and temperature remains hot all year round. 

2.2 Sample Collection and Preservation 

Fish was randomly purchased irrespective of size and weight from the Lokoja old market. The 

purchased fish were sacrificed by decapitation and pithing as described by Eyo et al. (2015). 

The fish samples were put in plastic container with ice packs and transported to the laboratory 
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for examination and analysis. Each fish was weighed with a digital top loading balance and 

examined for ectoparasites by scrapping through the skin and cutting small portion of gills by 

raising the operculum silt. The specimen were collected into a petri dish containing normal 

saline and examined with a hand lens for the presence of monogeneans. 

2.3 Identification of Parasites 

Monogenean parasites were found to exhibit a high degree of organ specificity as M. clarii and 

Dactylogyrus sp. colonized the gills while Gyrodactylus sp. colonized the skin and fins of some 

of the examined fish (Eyo et al., 2015). Both infected and uninfected fish were washed 

thoroughly, weighed and taken for determination of the proximate composition.  

2.4 Determination of Proximate Composition  

The proximate composition (crude protein, crude fat, crude fiber, moisture content, ash 

content) were determined using the method described by Association of Official Analytical 

Chemists (AOAC, 1990). 

2.5 Moisture Content Determination  

This was done by the gravimetric method described by the AOAC (1990). Three grams (3g) of 

the sample was weighed into a previously weighed moisture dish. The sample in the dish was 

dried in the oven at 105oC for 3hours. It was cooled in a desiccator and weighed. It was then 

returned to the oven for further drying. Drying, cooling and weighing were done repeatedly at 

hourly interval until there were no further diminutions in the weight (that is, constant weight 

was obtained). The weight of moisture lost was calculated and expressed as a percentage of the 

weight of sample analyzed. The difference in mass as percentage (% moisture) was calculated 

Thus:  

W2-W3 x 100 W2-W1 1 Where W1 = mass of dish W2 = mass of dish+ sample before drying. 

W3 = mass of dish + sample after drying. 

2.6 Crude Fat Determination  

This was determined by solvent extraction gravimetric method described by Chang (2003). 

Three grams (3g) of the sample was wrapped in a porous paper (whatman filter paper) and put 

in a thimble. The thimble was put in a soxhlet reflux flask containing 200ml of petroleum ether. 

The upper part of the reflux flask was connected to a water condenser. The solvent (petroleum 

ether) was heated, boiled, vaporized and condensed into the reflux flask, filled up and siphoned 

over carrying its oil extract down to the boiling flask. This process was allowed to go on 

repeatedly for 4hrs before the defatted sample was removed. The solvent was then removed 

and the oil extract was left in the flask. The flask (containing the oil extract) was dried in the 

oven at 60o c for 30mins to remove any residual solvent. It was then cooled in the desiccator 

and weighed. The weight of the oil (fat) extract was determined by difference and calculated 

as a percentage of the weight of sample analyzed. By difference, the mass of oil extracted was 

determined and thus expressed as percentage; 

 % Crude Fat = Weight of fat × 100  

2.7 Crude Protein Determination  

This was done by Kjeldahl method described by Chang (2003). The total nitrogen was 

determined and multiplied with factor 6.25 to obtain protein content. Two grams (2g) of the 
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sample was mixed with 10ml of concentrated H2SO4 in digestion flask. A tablet of selenium 

catalyst was added to it before it was heated under a fume cup board until a clear solution was 

obtained (the digest). The digest was diluted to 100ml in a volumetric flask and used for the 

analysis. The 10ml of the digest was mixed with equal volume of 45% NaOH solution in a 

Kjeldahl distillation apparatus. The mixture was distilled into 10ml of 40% boric acid 

containing 3 drops of mixed indicator (Bromo cresol green/ methyl red). A total of 50ml of 

distillates was collected and titrated against 0.02N EDTA from green to a deep red end point. 

A reagent blank was also digested, distilled and titrated. The nitrogen content and hence the 

protein content was calculated using the formula below:  

% Nitrogen = Vs– VB W ×Nacid×0.01401×100 Where Vs = Volume (ml) of acid required to 

titrate sample. VB = Volume (ml) of acid required to titrate blank. Nacid = Normality of acid. 

W = Weight of sample in grams. % Crude protein = N x Conversion factor. (100/% Nitrogen 

in protein) = Conversion factor i.e. 100/16 = 6.25. N = Nitrogen.  

2.8 Crude Fiber Determination  

Crude fiber was done by the method of Chang (2003). Sample (3.0g) processed sample was 

boiled in 150 ml of 1.25 H2SO4 for 30 minutes under reflux. The boiled sample was washed 

in several portions of hot water using a two-fold cloth to trap the particles. It was returned to 

the flask and boiled again in 150ml of 1.25% NaOH for another 30 minutes under same 

conditions. After washing in several portions of hot water, the sample was allowed to drain dry 

before being transferred quantitatively to a weighed crucible where it was dried in the oven at 

105o c to a constant weight. It was thereafter taken to a muffle furnace where it was burnt, only 

ash was left of it. The weight of the fiber was determined by difference and calculated as a 

percentage of the weight of sample analyzed. By difference in mass, the mass of the fiber was 

determined and given by; % fiber = W1− W2 W3 ×100 

where W1 = Weight of sample before incineration. W2 = Weight of sample after incineration. 

W3 = weight of original sample.  

2.9 Ash Content Determination 

 This method was done by the furnaces incineration gravimetric method described by AOAC 

(1990). Three grams (3g) of each of the sample was weighed into a crucible, heated in moisture 

extraction ovevn at 550o c until it turned white and free of carbon. The sample was then 

removed from the furnace, cooled in a desiccator to a room temperature and reweighed 

immediately. The weight of the residual ash was then calculated as Ash content. Percentage 

(%) ash = weight of Ash x 100. 

Carbohydrate Content Determination The nitrogen free method described by A.O.A.C (1990) 

was used. The carbohydrate is calculated as weight by difference between 100 and the 

summation of other proximate parameters as Nitrogen free Extract (NFE) percentage 

carbohydrate (NFE) =100 – (m + p + f + A + f2) Where M=Moisture, P=Protein, F=Fat, 

A=Ash, F2= Crude fiber  

3.0 Results and Discussion 

3.1 Results 

Proximate analysis of the sample of monogenean, infected and uninfected fish was carried out 

using proximate method. The nutrient composition of the sample the moisture content, lipid 

content, ash protein content, fibre and carbohydrate content are as shown below. 
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Table 1: Proximate Analysis of the Sample of Monogenean, Infected and Uninfected Catfish 

(Clarias gariepinus) 

Sample Moisture Lipid Ash Fibre Carbohy

drate 

Protein 

 

Uninfected 

catfish 

3.56 2.13 4.06 15.16 20.62 64.43 

Monogean 

Infected catfish 

3.81 0.98 3.51 13.55 17.9 61.60 

 

 
 Figure 1: Proximate analysis of the sample of monogenean, infected and uninfected catfish 

(clarias gariepinus) 

 

Table 2: Difference Between Proximate Analysis of Uninfested And Infested Catfish (Clarias 

gariepinus) 

 

Sample Moisture  Lipid  Ash  Fibre  Carbohydrate Protein  

Uninfected CATFISH 

(Clarias gariepinus) 

3.56 2.13 4.06 15.16 20.62 64.43 

Infected CATFISH (Clarias 

gariepinus) 

3.81 0.98 3.51 13.55 17.9 61.60 

Difference  -0.25 0.15 0.55 1.61 2.72 2.83 
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Figure 2: Difference between proximate analysis of uninfested and infested catfish (Clarias 

gariepinus) 

 

3.2 Discussion 

Table 1  shows moisture content of 3.56% in uninfected catfish, while moisture content in the 

infected catfish was  increased to 3.81%; Lipid content in the uninfected catfish was 2.13% 

while in the infected catfish it was reduced to 0.98%; Ash content was 4.06% in uninfected 

catfish and reduced to 3.15% in the infected catfish; Fibre content was 15,16% in the uninfected 

catfish and reduced to 13.55% in the infected catfish; Carbohydrate content of the uninfected 

catfish was 20.62% and reduced to 17.90% in the infected catfish; Protein which is the highest 

food content in the fish was  64.43%  in the uninfected fish and reduced to 61,60% in the 

infected catfish. The percentage protein content  obtained in this study for uninfested catfish 

compares favourably with that recorded by Fagbenro et al. (2005) for protein content obtained  

for  Claris gariepinus 66.66%, but differs from that obtained from those Claris gariepinus reared 

in earthen enclosures which was 56.4% (Fagbenro, 2005). The lipid content obtained in this 

study was 2.13% and  4.06% ash contents  agrees with (1.58 – 6.09 and 4.61 – 5.13) recorded 

by Adebowale et. al. (2008) and (1.35 – 5.68 and 1.47 – 2.23) recorded by Adetuyi et al., 

(2011), for fat and ash contents respectively.  
 

Table 2 indicated the comparative proximate analysis between the catfish infected by the 

Monogean parasites and the uninfected catfish. This shows that the moisture content of the 

uninfected fish was lower by 0.25% while the lipid: 0.15%, ash: 0.55% , fibre : 1.61% , protein: 

2.72% and carbohydrate: 2.83% contents of the uninfected catfish were higher than those of 

the infected catfish.  
 

4.0 Conclusion  

This study shows that monogenean infection decreases the nutrition and energy of infected fish 

while this infection increases the moisture content of the nutritional value of catfish infected 

by monogenean parasites. This is because monogeneans are browsers that move about freely 

on the fish’s body surface feeding on mucus and epithelial cells of the skin and gills. Since 

Monogeneans are host specific and primary hosts of fish, and do not have intermediate hosts, 

their presence on catfish sold in the market should not pose any dietary alarm.     
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Abstract 

Coronavirus disease popularly called COVID-19 has become a worldwide pandemic having 

more than 5 million confirmed cases and over 290,000 confirmed deaths globally.  There have 

been a lot of studies on the influence of temperature and humidity on the transmission of related 

infectious respiratory diseases, such as influenza and severe acute respiratory syndrome 

(SARS). This study therefore considered the effects of daily temperature and humidity on 

COVID-19 transmission in Lagos State. We use Correlation analysis and generalized linear 

Poisson regression on the incidence data on COVID-19 and meteorological data for the 

corresponding periods from 1st 0ctober, 2020 to 31st May, 2021. Our results showed that 

atmospheric temperature has a significant weak positive correlation with COVID-19 

transmission in Lagos while humidity has week negative correlation to Covid-19 in Lagos 

State. There is a positive relationship between covid-19 and Temperature while Humidity has 

a negative relationship with Akaike’s information criterion of 39656 and deviance residual 

under 188 degree of freedom of 3855.    
 

Keywords: Covid-19, Temperature, Humidity, Poisson Regression, AIC, Deviance 

 

1.0 Introduction 

The coronavirus disease of 2019 (COVID-19) pandemic shocked the world, when it first 

emerged at the end of December 2019, from the Hunan seafood market in Wuhan City of China, 

and declared as an international public health emergency in a couple of weeks by the World 

Health Organization.  In Nigeria, the disease was first reported in Lagos on February 27, 2020 

from an Italian business man, by the Federal Ministry of Health.  On 9 March, the second case 

was confirmed, a Nigerian citizen in Ewekoro Ogun State who had contact with the Italian 

citizen.  
 

On 13 March, Nigeria confirmed that the second case no longer had the virus in his system and 

thus tested negative. By 31st March 139 cases and 2 deaths had been confirmed. The suspected 

cases that Nigeria were tracing, rose to 6,000. As 20 June, 2021 the confirmed cases in Nigeria 
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rose to 167,206 with 163,557 discharged and 2,117 deaths. Out of this, Lagos alone is having 

19,379 confirmed cases (NCDC, 2021) 
 

This is an infectious disease caused by severe acute respiratory syndrome coronavirus-2 (SARS 

CoV-2) (Islam et al., 2020; Nghiem et al., 2020; Wang et al., 2020). Study by Genomic shows 

that SARS CoV-2 is Phylogenetically associated with SARS viruses, and that bats could be the 

potential elementary fount (Charraborty and Maity,2020). However, the intervening source of 

origin is conveyed to humans is not evidently known, the swift human to human transmitting 

power of this virus has been settled (Hui et al., 2020). The spread of the virus principally take 

place via person-to-person through direct contact or droplets emanated from coughing, 

sneezing and or otherwise talking (Islam et al., 2020; Nghiem et al., 2020; Wang et al., 2020). 

It was reported by September 6th, 2020, the virus has claimed to spread to 216 countries with 

death of 876,616 humans from 26,763,217 confirmed cases (WHO, 2020a) with the number 

increasing every day. In Nigeria, by June, 2021, the death tool rose to 2,120 with confirmed 

cases put at 167,543 and Lagos alone having 60,000 with over 458 deaths (NCDC, 2021) 

The Symptoms associated with this virus includes cough, fever, fatigue, and breathing 

difficulties, but sore throat, diarrhea, muscle pain, nasal congestion, and new loss of taste or 

smell may also occur (WHO,2020, NCDC 2020) 
 

Diver respiratory viral infectious diseases such as those created by the human respiratory 

syncytial virus (RCV), influenza virus, and human coronaviruses show seasonal oscillation and 

are dominant during winter (Moriyama et al 2013). Transmitting of influenza was found to 

increase in colder and drier conditions (Xu et al 2020). Furthermore, the stern serious 

respiratory syndrome (SARS), created by the coronavirus SARS-CoV, is stirred by temperature 

(Tan et al., 2005). The fact that SARS and COVID-19 are caused by coronaviruses and the 

outbreak of both diseases started during the winter seem to suggest that winter conditions could 

be promoting transmission of these infections (T. Kuiken, R. A. Fouchier, M. Schutten et al., 

2003, Q. Li, X. Guan, P. Wu et al., 2020) 
 

Though, there have been significant breakthrough in the development of an effective vaccine 

for this disease (UNICEF 2021, Al Jazeera 2021). National and international authorities and 

experts suggest the use of non-pharmaceutical measures like wearing face masks and hand 

gloves, washing hands with soap, frequent use of antiseptic solution and maintaining social 

distance (Hui et al., 2020; Sajed and Amgain 2020; WHO 2020b). To control the spread of the 

virus and reduce the death rate, government of most of the affected countries initially initiated 

to restrict the movement of people these negatively affect the economy of these countries and 

the world at large.   Except emergency services (e.g., medical, fire, police, food supply etc.), 

all other organizations including educational institutions are being closed to encourage people 

to stay at home. All the public transport services (e.g., bus, truck, train, airplanes etc.) were 

suspended, with exceptions of the transportation of essential goods and emergency services 

(Tripathi, 2020). Nevertheless, the disease has its own positive effects as it has leads to more 

digitalization of some activities and equally reduce human mobilities.  
 

This research work aim at looking at the effect of some climatic factors on the spread of this 

disease with particular reference to Lagos State.     
 

The study is divided into five chapters. Chapter 1and 2 deal with introduction and literature 

review, chapter 3 is on data and methods while chapter 4 and 5 cover Discussion of results and 

conclusion respectively.  
 

2.0 Literature Review 
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Distinct class have been studying on how weather components like temperature and humidity 

can actuate the transmission and mortality from COVID-19. certain study conducted in China 

that looked at about 429 cities showed that temperature can change COVID-19 spread (M. 

Wang et al,.  2020), while another study in Jakarta, Indonesia, found that temperature was 

correlated with COVID-19 transmission, whereas humidity did not have any correlation 

(Effendy et al 2020). However, another study by Yao et al. 2020) in 224 Chinese cities found 

no association between temperature or relative humidity and COVID-19 spread. (Ma et al., 

2020) also investigated COVID-19 mortality and weather in Wuhan, China, and discovered 

that temperature had a positive link with deaths, whereas relative humidity had a negative link 

with COVID-19 deaths. COVID-19 is still new and there is little knowledge on it. More works 

are still needed to better understand this novel disease. 
 

COVID-19 cases have been reported in more than 188 countries worldwide. Some countries 

have been experiencing limited growth and spread of COVID-19 cases, while others are 

suffering widespread community transmission and fast, nearly exponential increase in the 

number of infections (Dong et al., 2020). Understanding the environmental drivers of early 

growth rates is pivotal for predicting the potential severity of disease outbreaks (i.e., the disease 

impact in the absence of containment measures), given the importance of environmental factors 

in the transmission of many pathogens. Environmental factors affect host susceptibility by 

modulating airway defense mechanisms and can influence the viability and transmission of 

respiratory viruses (Moriyama et al., 2020). 
 

Some studies have suggested that COVID-19 has a significant relationship with environmental 

factors (Yip et al., 2007, Thai et al., 2015, Ng and Cowling 2014, Bi et al., 2007, Barreca and 

Shimshack, 2012, Moriyama and Ichinohe, 2019). Just like (Casanova et al., 2010, Chan et al., 

2011, Van Doremalen et al., 2013) have claimed that the survival time of coronaviruses on 

surfaces affected with temperature increases or decreases; therefore, temperature could affect 

the virus transmission risk. The results of some studies focused on non-tropical countries 

(Hastie and Tibshrani, 1990, Shu and Xie, 2020, Wang et al., 2020, Le et al., 2020, Bukhari 

and Jameel, 2020, Yongilana et al., 2020) formulated the relationship between lower 

temperature and increasing numbers of confirmed cases, while a study in the tropical heat of 

Brazil showed that there was a negative linear relationship between temperature and the 

number of confirmed cases (Nu𝑛̃ez-Delgado 2020). In this study, we examine the relationship 

and association that existed between Temperature, Humidity and confirmed cases using data 

from Lagos State Metrological center.  
 

3.0 Data and Methods   

3.1 Data 

The data for this research work is obtained from Lagos state Ministry of Health on Incidence 

data of COVID-19 from October, 1st 2020 to 31st May, 2021. Meteorological data such as 

atmospheric temperature and humidity for the periods corresponding to COVID-19 incidences 

were obtained from the weather section of Time and Date. 
 

3.2 Background of the Study 

Lagos state is the epicenter of economic activities in Nigeria. It is located in south western part 

of the country between within latitude 6°35′N and longitude 3°45′E covering a land area of 

about 3,577 square Kilometers with population over 30million of people (LASG, 2020). The 

state is bordered to the south by the Atlantic Ocean and has the busiest sea port in Nigeria. 

Lagos state is bordered in the west by the Republic of Benin and the Nigeria-Benin border is 

arguably the busiest border in the country as it is the gateway to other West African countries.  
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Temperature and Humidity of Lagos State are not the same across the whole state as a result 

of its largeness and distance of some places to the ocean and seas. However, the average daily 

temperature is between 260C and 300C with daily humidity between 83% to 85% having annual 

rainfall of 1783mm (Lagos 2021). Lagos also has the busiest international airport in Nigeria. 

Consequently, there is very high air, land, and sea traffic of people and goods in Lagos state. 

This may add to the reason why it has the largest confirm cases in the country. 
 

3.3 Methods 

In this research work, we shall use correlation and generalized linear Poisson regression. We 

shall rely on the use of Generalized Linear Model Package of R Statistical Packages to fit the 

model. The model for the analysis is given as. 

lolog 𝜇𝑖 = X𝛽 +e                                                                    

where 𝜇 is E(Y)  

X is the independent variables 

𝛽 is the coefficients of the independent variables and e is the random error that is assume to be 

normally, independently and Identically distributed with mean zero and variance zigma-square. 
 

3.4 Analysis 

We shall use the data we obtained from Lagos state Ministry of Health on incidence of covid-

19 with the corresponding climatic data for our analysis using R Statistical Packages.  

Figure 1: Raw values of confirmed, Temperature and Humidity of Lagos State.  

  
 Source: NCDC and LSMS 
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Figure 1 above show the raw values of confirmed cases in Lagos. One could see that it started 

very low but increases rapidly after some time gradually reducing while the temperature and 

humidity has been high almost all the time. 
 

Table 1. Parameters of the model 

Estimate Std.Error t value Pr(>|t|) 

(Intercept) 3.414411 0.091859 37.17 0.604 

Temperature 0.065052 0.002677 24.296 0.123 

Humidity -0.00448 0.000504 -8.897 0.002 
 

Figure 2. Plot of the residual against fitted values 

 
 

The graph above shows the residual versus fitted. One can see that the residual spread around 

the fitted values.  This shows that the model relatively produce a good fit for the data. 

 

Figure 3. Normal Quantile plot 
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The figure 3 above is the quantile normal plot which indicate that the data is normally, 

independently and identically distributed as it produces a good normal quantile plot. 

 

Figure 4. The plot of the Scale Location 

 
 

The figure 4 above is the scale location which also shows the value of pearson residual against 

the fitted   values. One could also see that it produces the same feature as the plot in figure 2. 

Figure 5. Plot of the Residuals and Leverage Values 
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Figure 4 above is another expression of how the model fitted the data. We can see that the 

cook’s distance is calculated to be 132 while the residuals are concentrated heavily on the 

region of 0.00- 0.04. 
 

4.0 Discussion of Result 

We have analyzed our data with results displayed on table 1 and presented in figures 1-4. From 

table 1, we discovered that the slope of the regression model is 3.4144 meaning that to every 

unit of temperature and humidity changes, there is a constant value of 3 possible confirmed 

cases. The coefficient of temperature is 0.065 and that of humidity is -0.04. one can see that 

0.065 unit increase in temperature leads to an increase in confirmed cases while -0,04 unit 

increase in humidity leads to decrease in confirmed cases. The model is significant at 39656 of 

Aike Information criterion and 38558 of deviance residual under 188 degree of freedom. Hence 

the mathematical model that described the equation is given as 
 

Confirmed cases= 3.4144 + 0.065Temperature – 0.004 Humidity. 
 

Also, the correlation between Confirmed cases and Temperature is 0.1103266 which is positive 

but very low and that of confirmed cases and humidity is -0.02276243. This is negative and 

very low. 
 

Our findings from this study are in line with the studies in Jakarta, Indonesia, reported an 

association between COVID-19 spread and temperature, but no association between the disease 

and humidity (Effendy et al.,2020). -0.022762. While this study and the aforementioned studies 

were on a relatively limited to a small zone, they are in line with the finding of a large scale 

investigation by Demongeot and colleagues (2020). The large-scale study examined data from 

21 different countries including France, Italy, Germany, Iran, Spain, Malaysia, Australia, the 

United Kingdom, and the United States of America and found out that temperature decreased 

the early spread of the disease Demongeot colleagues (2020). It remains to be seen how 

seasonal temperatures will affect COVID-19. 

Our research outcomes also differed in some aspects with other studies. Qi et al., (2020) found 

a negative correlation between average daily temperature and COVID-19 cases in mainland 
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China relate to this study, but they detected a correlation between humidity and the disease as 

well. Yao et al. (2020) studied COVID-19 in about 224 cities in China did not find any 

correlation between the disease incidence and temperature or humidity. Correlation was found 

between COVID-19 mortality and temperature in Wuhan, as well as for mortality and humidity 

Y. Ma, Y. Zhao, J. Liu et al., (2020). It could be that the different conditions and limitation at 

our study location and the study areas of these other studies may have affected the outcomes 

of analyses. 
 

5.0 Conclusion 

Results from this study includes some of the followings: (i) Considering the weak correlation 

between COVID-19 spread and atmospheric temperature 0.1103266 and negative correlation 

between confirmed cases and Humidity, it means climatic factors have little or no effect on the 

spread of the disease. (ii) COVID-19 by our study is likely to be nonseasonal in places with 

weather conditions similar to the ones under which this study was carried out.  
 

5.1 Recommendation 

COVID-19 is getting to two years old now with third phase already recorded in some region 

despite the discovery of its vaccine. More effort should be put into action to making this vaccine 

common to every country and regions around the world to put a permanent end to this 

cankerworm that has eaten deep into the life and economic activities of the plague countries as 

studies have shown that little or no effect of climatic Temperature and Humidity have on the 

spread and contact of the disease. 
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Abstract 

BIM is has gradually become a global standard to rate the efficiency and sustainability of 

building design, construction and maintenance. Application of knowledge of BIM in building 

industry is capable reducing the incident of building collapse to the barest minimum if not 

completely eliminated. It is a veritable tool through which critical stakeholders in the building 

business collaborate to perfect the outcome of building project. Above all, it helps the 

professionals to put to test even before the site work the reality of the design. The costs are 

almost ascertained along the design process. With all of its known potentials, there are little 

or no indications that it has impacted much on the Nigerian students particularly the students 

of Architecture. The negative implication of this in the training of students of architecture and 

the development of the profession is very grave. It amount to raising architects who are not 

tune with current technological advancement in the building industry. Therefore, this research 

is aimed at assessing the level of knowledge of BIM among Nigerian students of Architecture. 

The study employed qualitative research approach through literature review on the subject 

matter and also conduct interview on students of architecture in Nigerian tertiary institutions 

using random sampling technique. The interview was done using structured open ended 

interview guide. The responses were analyzed through thematic method. The results were 

discussed, conclusion was drawn there from and recommendations were made also from the 

findings.    
 

Keywords: Assessment, BIM, Awareness, Knowledge, Architecture Students 
  

1.0 Introduction 

Architecture Education in Nigeria has evolved over the years with several innovations and 

strategies towards solving architectural challenges and the likes. This has occurred along with 

its own attendant challenges. However, there has been relatively new trend of digitization in 

architectural design through computer aided design towards solving some fundamental 

challenges. One of the advancement and innovative trend in the field of architecture 

Engineering Technology is BIM. It is commonly understood as intelligent 3D modeling but a 

dipper search revealed that, it includes 4D time, 5D cost 6D as built operation and even 7D. 

BIM is a complete work flow that usually start with snacking procedure. It structurally analyse 

building design to ascertain its fitness, material suitability, cost evaluation and holistic reality 
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of the design. With BIM building structural failure could be averted, cost variation can be 

minimized and a host of other salient benefits.  
 

In the quest to measure up with trend and global best practices in architectural education, some 

department of architecture in Nigeria went digitalhaven been adopted to support the execution 

of construction procurement activities. Consequently, the architecture profession is now able 

to conceptualize and translate building designs and data into detailed construction information 

through new processes and techniques made available via the building information modeling 

(BIM). According to Berard, Vestergaard and Karlshøj (2002), BIM is a collection of 

interlinked domains of model with all necessary information for the design, construction, and 

maintenance of building and/or infrastructure projects. BIM is essentially a 3-Dimensional 

digital representation of a building and its intrinsic characteristics features in different models 

such as architectural design, construction, schedule, cost model, fabrication and operation 

model used in the delivery of building and other physical infrastructure projects (Hergunsel, 

2011; Onungwa, Uduma-Olugu & Igwe 2017). 
 

There is a growing consensus in the literature that the use of digital tools like BIM has a great 

potential for improving the quality of services provided by professionals in the design, 

engineering, construction and real estate industry (Dossick and Neff, 2010; Fadeyi, 2017). 

Specifically, the architecture profession has been greatly impacted since the introduction of 

computer and its associated technologies to the architectural practice (Ibem, Aduwo & Ayo-

Vaughan, 2017). The study by Celanto (2017) reveals that architects are using BIM mainly 

because it enables them visualize their designs before the actual construction work commences 

on site; and thus contribute to reducing ambiguities, errors leading to saving some money for 

their clients as changes made to either the digital model or the database are automatically 

updated and coordinated in the entire model. In addition, the advent of BIM has enhanced 

effective collaborations among architects, client, engineers, building services, manufacturers, 

contractors and other consultants involved in the procurement of building and infrastructure 

projects, which was hitherto very difficult (Yan, Culp and Graf, 2011) . 
 

Among the several benefits of using BIM is that professionals involved in the procurement of 

building projects are able to transfer building modelled information virtually from the design 

team, including the architect, civil engineers, surveyors, structural, mechanical and electrical 

engineers to the main contractors, sub-contractors and suppliers onthe project (Yan et al.,  

2011), therefore reducing information loss and delays that usually occur using the manual 

design and drafting tools and processes (Fadeyi, 20127; Nadeem etal.,2008; Muhammad, 

Abdullah, Ismail and Takim, 2018). In fact, the literature is replete copious evidences of the 

benefits of the adoption of BIM in the architecture, engineering and construction industry 

globally. 
 

Although there is a growing body of research on the use of BIM among design, construction 

and real estate professionals, very few studies on the extent of its teaching and learning in a 

developing country like Nigeria. It is observed from the literature that several fragmented 

studies have been carried out on BIM in the context of the Nigerian tertiary institutions as 

regards it incorporation in the Nigerian educational curriculum. There has been haphazard and 

distorted teaching of the term hence affects the level of awareness. Some of these existing 

studies (Abubakar, Ibrahim, Kado & Bala, 2014; Akerele & Etiene, 2016; Ologboyega, 2016; 

Ologboyega & Aina, 2016; 2018; Okoye, Ezeokonkwo and Ezeokolie, 2016; Onungwa et al., 

2017) have attempted to investigate the level of awareness Building Information Modeling (BIM). 

However, one major flaw of these studies is that they all viewed the construction industry as a 

monolithic entity as they failed torecognize the higher institutions from where this 
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professionals are trained. The architecture profession plays a leading role in the design of 

building projects, and thus, adequate knowledge is required on the level of adoption of BIM in 

the training of architecture students. Notably, apart from the study by Dare-Abel, Igwe and 

Ayo (2014) that iidentified the availability of BIM literate staff in architectural firms in Nigeria, 

studies on the knowledge and awareness of BIM, particularly as it affect the learning of it 

higher institutions is very minimal. 
 

In view of the foregoing, this study sought to assess the knowledge of BIM with focus on 

awareness among the Nigerian architectural students. The study attempted to address the 

following research questions. 
 

⚫ ave you offered course (s) on BIM as student? 

⚫ what extent do you understand the term BIM? 

⚫ Do you think BIM is popular among the Nigerian students of Architecture? 

⚫ What do you think is responsible? 

⚫ Do you think there is need to create more awareness? 

⚫ re students more productive using BIM? 

⚫ Do you think the knowledge of BIM has been fully understood by the students? 

⚫ How does the availability of quality of human and physical infrastructures affect the students 

knowledge on BIM? 

⚫ Do you think that BIM has been effectively incorporated into the Nigerian educational system? 

 

This research is based the interview of Nigerian students of Architecture. It gives an insight 

into the level of awareness of BIM among Nigerian students of architecture. It makes 

contribution by improving understanding of the different BIM software packages used by 

architects to support the execution of design, drafting, and visualization, simulation, and 

analyses tasks. The study also provides a fresh insight into the direct benefits of using BIM in 

architectural practice from the Nigerian perspective. 
 

2.0 Literature Review 

Origin and meaning of BIM 

Historical facts show that the conceptual development of BIM dates back to the earliest days 

of computing. It is on record that Charles Eastman was the first man to successfully create a 

building database known as building description system (BDS). This system, which was 

developed based on a graphical user interface, orthographic, perspective views describes 

individual library elements of buildings and allowed its users to retrieve information by 

attributes and add it to an existing model (Eastman, 2011). As result of its drafting and analysis 

efficiencies, it had great potentials to reduce the cost of design by over 50% (Eastman, 2011). 

It was based on the BDS technology that in 1984, Radar CH was developed for the Apple Lisa 

Operating System, and this later became ArchiCAD, which is today recognized as the first BIM 

software used on personal computers (Jack, 2008).In the last few decades, there has been 

increasing interest on BIM by authors, scholars and practitioners (Fadeyi, 2017; Muhammad 

et al., 2018). Consequently, several definitions and interpretations have been ascribed to BIM. 

Whereas Eastman (2011) described BIM as a repository of data and information for building 

design, erection, and maintenance available toall project stakeholders, some authors (Ibem, and 
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Laryea, 2014; Akerele and Etiene, 2016)have described BIM as a design and collaborative tool 

used in the procurement of construction projects. Autodesk (2016) also views BIM as an 

intelligent 3D model-based process that helps professionals in the AEC industry to efficiently 

plan, design, construct, and manage buildings and infrastructure projects. From the foregoing 

definitions, it can be inferred that BIM has been viewed from four main perspectives, namely 

as a structured dataset describing a building; as a tool for creating building and project 

information; the act of creating a building information model; and a business structure or 

system for effective management of activities related to the design, planning, erection, 

management and operation of building and infrastructure projects. 
 

BIM and Architectural Practice 

Although the term “architecture” has been defined in diverse ways in the literature, in the 

context of this study, architecture is defined as the profession that deals with the art and science 

of design, construction, commissioning, maintenance, management and coordination of all 

professional activities involved in a building project, layout and master plan of a building or 

groups of buildings and any other organized enclosed or open space, required for human 

activities (ARCON, 2004). By this definition, it is clear that architectural practice encompasses 

the provision of services related to the design, planning, and supervising the erection of 

buildings and their surroundings for human activities such as living, working, worshiping and 

recreation/sporting. Therefore, Oluwatayo and Amole (2012) described architectural firms as 

business-orientated organizations established to provide professional architectural services to 

their clients. 
 

As is true in other countries of the world, architects render a wide range of services to their 

clients. In Nigeria for instance, architects are known to render various kinds of design, 

supervision and coordination/management services at the design, tendering, construction and 

post construction phases of building projects (ARCON & NIA, 2011). Hallberg (2010) has 

observed that BIM as a tool is capable of supporting the execution of various services rendered 

by architectural firms in both in the real and virtual environments. The author further explained 

that among other things, the use of BIM enables the creation of 3D design model that helps 

architects to visualize their proposed structure in three dimensions; suggesting that BIM is not 

just a design tool but a master data source of a structure and the foundation for ensuring that 

business functions are driven in a place (Autodesk, 2016; Fadeyi, 2017). In addition, BIM is 

also seen as a virtual collaborative tool that allows for the use of more realistic scenarios that 

better represent real-life challenges (Succar 2009; Ologboyega & Aina, 2018). In fact, 

Goldberg (2005) and Ologboyega and Aina, (2018) have insisted that with BIM, virtual models 

building are developed and the construction process simulated, studied and experimented with 

adjustments made where necessary before the building project is constructed. BIM tools can 

be classified into in three broad categories based on the task they can be used to execute. These 

are computer-aided architectural design (CAAD), simulation, and visualization tools 

(Goldberg, 2005). The CAAD tools are software developed for the purpose of replacing the 

traditional means of drafting, which involves the use of drafting boards, paper, pen, or pencils 

and allow architects to develop architectural drawings on the computer before presentation to 

them to their clients (Ibem, and Laryea, 2014; Dare-Abel, Igwe & Ayo, 2014; Al-Matarneh and 

Fethi, 2017). Examples of CAAD software packages used by archietcs include Abis, Allplan, 

ArchiCAD, AutoCAD, Accurender, Blender, Bricscad, Caddie, Maya, formZ, Spirit, Revit, 

Lumion, 3Ds Max, CINEMA 4D, Digital Project, SolidWorks, Rhinoceros 3D, Vectorworks 

and Google SketchUp (Clayton et al., 2002). 
 

On the one hand, the simulation tools are used in predicting, validating, and optimizing 

architectural drawings developed by architects by using accurate data and analysis produced 
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by software packages. They have the capacity of providing mechanical simulations, 

computational fluid dynamics, and manufacturing simulations. Some of them include: 

bSol,DAYSIM, Ecotect, eQUEST, IDA ICE, EDG II, T*Sol, EliteCAD, IES VE, LESOSAI, 

DesignBuilder, Design Performance Viewer (DPV) and Green Building Studio (Clayton et al, 

2002). On the other hand, the visualization tools help architects to visualize the architectural, 

structural and mechanical, electrical and plumbing components of buildings to ensure that 
Building Information Modeling (BIM) Adoption in Architectural Firms in Lagos, Nigeria 
each contains the right and adequate information in terms of size, shape and location amongst 

others (Yan, Culp, and Graf, 2011). Clayton et al. (2002) identified some of the visualization 

tools to include V‐Ray, Artlantis, POV‐Ray, YafaRay, Mental Ray, LuxRender, Flamingo, 

LightWave, RenderZone, RenderMan, Photoshop, Kerkythea, RenderWorks, Maxwell Render 

and Adobe After effects. 
 

Benefits of BIM in Architectural Practice 

The adoption of BIM has resulted to several benefits in the AEC industry. For instance, 

Nadeem et al. (2008) reported that BIM use was associated with benefits such as the removal 

of unbudgeted variations, improving accuracy of cost estimation; reduction in turnaround time 

for the production cost estimate and delivery time of a project. There is also evidence in the 

literature indicating that BIM helps architects to resolve issues at the design stage that would 

not have been possible using the traditional design tools of pen, paper, and boards (Ologboyega 

& Aina, 2018). It also helps in review of designs; engenders cost and schedule savings in design 

and construction works; and allows for effective integration of the inputs of contractors and 

suppliers at the design stage leading to improving the constructability of projects. Succar 

(2009) also identified the benefits of BIM to include identification of conflicts between various 

building systems instantaneously; reduction of the fragmentation of the construction industry 

in prompting seamless linking of the different segments of the industry; improving the 

efficiency in the industry; lower the costs of exchange and use of information associated 

amongst construction project stakeholders; and providing an alternative solution for 

coordinating design as designs can be reviewed in a virtual model. In addition to these, it has 

also been found by Linderoth (2010) that at the conceptual development phase of a building 

project, the use of BIM facilitates rapid visualization and accurate updating of changes; 

increased communication across the entire project development team; offers improvement in 

architectural and engineering design quality in terms of error free drawings leading to a steady 

improvement in productivity. Linderoth (2010) also added that the end result of using BIM is 

improved project coordination, minimization of errors as well as reduction in unnecessary 

delays and conflicts, which could lead to a potential cost savings of between 15% to 40%. 

Clayton et al. (2002) also reported that in a country like the USA, over 80% of BIM users had 

indicated a very positive impact on their firm‟s productivity and project outcomes improved 

project outcomes. In Nigeria, Olugboyega and Aina (2016) reported that construction 

professionals were using BIM because simply because they wanted to impress their prospective 

clients and improve on the quality of their services. Another study by Olugboyega (2016) on 

the development of Eko Atlantic City, Lagos Nigeria, revealed that the geometries and the 

structural systems of the city and its buildings were developed made using BIM; and that BIM 

was also used to develop animation of districts, water supply, and drainage design model, and 

simulation of sea wall construction for the city. In addition, a recent study in Nigeria by 

Onungwa et al. (2017) also revealed that BIM has a significant impact on the effectiveness of 

the supervision of projects, programming, and resolution of conflicts and improving efficiency 

in the design and construction stages of projects. In sum, Fadeyi (2017) concluded that BIM 

has thus far produced a significant positive impact on building and infrastructure project 

delivery by improving information and knowledge management the entire project life cycle. 
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3.0 Research Methods 

The research method adopted in this work is qualitative through the instrumentality of opened 

structured interview questions to be conducted on respondents. Stratified Convenient sampling 

technique was employed to select respondents which are focused on Nigerian Architectural 

students in Nigerian tertiary institutions. Over fifteen (15) respondents were interviewed. The 

interview was recorded using smart phone and was later transcribed. The students interviewed 

are mostly University students in their 500 level, they constitute 60% of the respondents. Other 

respondents are students studying National Diploma architecture in the Nigerian Polytechnics, 

this group constitute 26.67% of the respondents while the smallest group of respondents were 

University postgraduate students which constitute just 13.33% of the population interviewed. 
 

4.0 Analysis of the Interview 

The interview revealed that majority of the respondents has poor knowledge of the term BIM. 

While many believe that its just a 3D software used to produce aesthetically pleasing design 

images, very few respondents know it beyond just 3D software. Some of the respondents has 

never offered course using BIM software as students, they are only previledge to have learnt 

outside the classroom. There is no uniform response from the respondents though there are 

similar points made. 
 

On whether the respondents have ever been taught a course on BIM only 13.33% answered in 

affirmative, the rest of 86.7% have never been offered course on BIM. The interview revealed 

that comprehensive teaching of BIM course is lacking, it clearly shows that most students have 

not taught the course and even in the institutions where they were taught emphasis are placed 

on the design drafting part of the software. 
 

As to what extent do students understand the term BIM, majority of the respondents to the tune 

of 57% know it to just be for making 3D of drawings while 38% said that they don’t know 

anything about BIM. On 5% know the detail of how BIM is used and all its application. 

87% of the respondents believe that BIM is not popular among the Nigerian students while 

only 13% believe that, the popularity depend on different factors. The factors include the 

geopolitical zone that is they believe that in the southern part Nigeria, particularly southwest, 

the knowledge of BIM is popular. Some of these respondents also believe that in some private 

high institutions BIM is popular.  
 

Majority believe that lack of holistic incorporation of BIM into the tertiary institutions 

curriculum are factor responsible for its unpopularity, 42% of the respondents went for this 

while 31% of the respondents believe that lack of quality human and physical infrastructures 

account for low awareness among the students. 27% also believe that lack of awareness is due 

to the low level of adoption in the practice of architecture, that is firms do not adopt the use of 

BIM extensively. 
 

As regards the need for awareness, 87.6% of the respondents say that there is need for 

awareness while only 12.4% said that there is no need, that what is needed is the holistic 

approach to the teaching of BIM software in tertiary institutions. 

Whether students are more productive using BIM, 89% agreed that students are more 

productive using BIM considering the versatility and ease of doing the work while 11% of the 

respondents believe that some students take undue advantage of the software to be lazy. 

As to fully understanding of the knowledge of BIM by the students, a good percentage of 83% 

of the respondents believe that the students have not fully grab the detail knowledge of BIM, 

emphasis for now is still on the use of the software for drafting with little emphasis on 
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simulation building, structural analysis, cost analysis and a host of other uses of BIM. However, 

17% of the respondents agreed that, the students have fully understood the extent to which BIM 

can be used. 
 

On the effects of quality of human and physical infrastructures on the students knowledge of 

BIM, 85% of the respondents believe that if quality human and physical infrastructures are 

available, the students knowledge of BIM will be greatly enhanced while 15% said that without 

much awareness on the important and the use of BIM available quality of human and physical 

infrastructures cannot enhance the students knowledge on BIM. 
 

As to the adoption and full incorporation of BIM in Nigerian education system, 96% agrees 

that a lot still needs to be done on the full and proper incorporation of BIM in Nigerian 

education system. While only 4% believe that it has been well incorporated into Nigerian 

school system. 
 

5.0 Conclusion and Recommendations 

This study assesses the extent of BIM knowledge among the Nigerian Architecture students 

with focus on its level of awareness. The research concludes that there is poor awareness and 

inadequate knowledge of BIM among the Nigerian architecture students across the Nigerian 

public Universities and Polytechnics. The following recommendations were also made: 
 

i. There is urgent for curriculum redevelopment in order to give adequate priority to 

BIM such that the course can be taught right from the elementary level of study of 

architecture across the Universities and Polytechnics in Nigeria. 
 

ii. That there is need to creates BIM club or group among the Nigerian students of 

architecture with view to raise the awareness among the students in order to educate 

them on the importants of BIM to the students and in the general practice of the 

built environment professions. 
 

iii. That with BIM fully incorporated into the Nigerian education curriculum some 

fundamental challenges of structural failure, non-functional roof, cost of buildings 

will be envisaged and corrected even at the design stage. 
 

iv. That Nigerian public tertiary institutions have not fully keyed into the teaching of 

BIM though computer aided design (CAD) courses are taught mainly the drafting 

part of it with less focus on the BIM. 
v.  
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Abstract 

The three cardinal goals of setting up tourism site are to achieve are Visitors satisfaction, 

Economic prosperity, Protection and development of cultural resources. In the process of 

tourism planning and development, Architects played significant role in creating and 

enhancing socialization basically through the provision physical infrastructures which has the 

ability to bring people together in a unique way. More often than not, Architects and other 

designers tend to focus on providing structures relying solely on the principle of design without 

recourse to tourism planning theories which is fundamental to achieving overall tourism goals. 

The application of tourism planning theories in the course of architect’s duties with respect to 

infrastructural provision is panacea to achieving a holistic tourism experience. Therefore, 

“Tourism Planning Theories and the roles of Architects as an agent of social change” is an 

attempt to bring to the fore the central role of tourism planning theories in delivering the 

‘Architecture’ mandate of Architects while at the same time enhancing socialization and 

economic goals of tourism sector. The researcher adopts literature based qualitative research 

methodology to collect both primary and secondary data. Inferences were drawn from 

literature reviews, analyzed and discussed. The paper concludes that for effective and efficient 

architect’s roles in tourism planning and development, the deep knowledge of tourism planning 

theories is very key. It also recommends that Architects and other key stakeholders in tourism 

business should be thoroughly informed of the knowledge of tourism planning theories in 

achieving sustainable and viable tourism setting.  
 

Keywords: Tourism Planning theories, Tourist, Architects, Social Change 
 

1.0 Introduction 

From the time immemorial, architecture and tourism have enjoyed close mutual relationship. 

It is a fact from history that early generation of people depends on the Temples built for gods, 

theatres, Stadium and other public monument as sources of attraction and people convergence. 

Therefore, central to history of tourism is Architecture (Farajizade and Nasiri, 2011). 
 

In the planning and development of tourism sector, Architects occupies a prominent position 

considering the pivotal roles played in the realization of tourism goals and objectives. One of 

the key components in the development of tourist attractions is the design and construction of 

buildings (Hotels) and Cityscape. All over the world, the products of Architects and 

Architectural processes have served as tourist centre and a point of convergence for the purpose 

of socialization. 

mailto:obensonjnr@gmail.com
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Source: Author’s Field work.  
 

According to Solmaz and Mahdieh, (2014), the most important and priority factor to an average 

tourist is the quality of available residences and the recreational facilities at the tourist site. 

Majority of the functions performed during the course of tourism experiences through travels 

and leisure exercise occurred within the confine of the Architectural enclave.  
 

Globally, Architectural master piece and monuments posses the potentials of attracting tourists 

and transform cities into tourism hub. Perfectly fits into this description is Dubai, the capital 

city of United Arab Emirates (UAE). Within a space of one or two decades, the work of 

Architects and other allied professions transform the city into the world capital of tourism 

through huge investment in tourism sector.  
 

More so, due to the great influence of tourism on social, economic and environmental 

development, it has developed into a field of study for researchers (Taghavi and Gholipour, 

2009). Tourism has become a subject of concern and study for Architects. This is due to the 

interest and important mutual relationship that existed between Architecture and Tourism. 
 

Fundamentally, as the hospitality industry continue to grow in the world economy, competitive 

advantages in the hotel business could be the key factor since the quality of accommodation 

and services primarily determine the choice of modern tourists. 
 

As the development of tourism continues to grow, various scholars have had course to research 

into the subject matter, as a result scholars have propounded some models and developed into 

theories. These theories is to serve as the basis on which the planning and development of 

engagement of tourism. There are several tourism planning theories but about five are 

commonly cited. For the purpose of this research, the following theories of tourism will be 

focused. Viz: Christaller’s Theory, Staley Plug’s Model and Cohen’s Theory. Other theories 

includes Doxey’s and Butler’s Theories. Summarily, the theories dwell on the behavior and 

attitude of tourists with view to evolve adequate and comprehensive planning for them. 
 

1.1 Statement of the Problem 

The role of Architects in the provision of physical infrastructural planning in tourism 

development is widely acclaimed. However, tourism planning theories hold a fundamental 

position for architects to effectively perform his duties.  
 

2.0 Literature Review 

Tourism sector has emerged as the fastest growing industry and has been adjudged the biggest 

employers of labour in the current world economy. The unimaginable large size of the sector 

can be understood through the projection that the numbers of tourist worldwide will become a 

billion plus by the end of year 2010 (Kamra, 2008). Central to this development is the role of 

architects in providing tourism infrastructure. The infrastructure includes seaport, Airport, 

Restaurant, shopping malls, Recreational parks, concert hall, Museum, Exhibition, Beaches, 

Lakes, Zoos, Golf course, Stadium and Hotels. The list is endless. In attracting people to the 

cities Hotels and accommodation play a great role. 
 

Tourism and Tourism Planning Theories 
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In man’s life travel is inevitable this is because of the nomadic nature of man travelling from 

place to place for social, cultural and economic reasons. Travel is therefore part and parcel of 

man’s tradition and culture. 
 

Before the twentieth century, tourism was considered as luxury exercise, because it was simply 

travelling or temporary journey and stay for pleasure, leisure and for recreational purposes. 

Travelling has always been a key ingredient of what tourism was considers being. However, 

with the turn of century, there has been a paradigm shift from this to an exercise in business 

and economic exploits. It has become a viable market where tourism products are sold (Kamra, 

2008). 
 

Tourism accounts for 12 percent of world’s Gross National Product. Currently, tourism is much 

more simple travelling, it is pure economic. The essence of tourism theories therefore is to 

establish the need of the tourist, motivation, roles and experiences of the tourist. What do tourist 

do and why. Unarguably, this will enable the Architects and other critical stakeholders in the 

tourism sector to adequately plan and develop the sector having the tourists’ interest in mind. 
 

Collaborative tourism planning theory: Averagely, one the most crucial steps that cannot be 

skipped in a bid to harness the potential abound in tourism is planning; this is will certainly 

results into the development of fiscal, social and environmental life of the community. (Gunn, 

1988). Tourism growth has always been perceived as a forced kind of activity, this is due to 

the little or lack of contribution from the host community or non-tourism sectors (Moscardo, 

2011). The whole activities and planning of tourism must be coordinated and all encompassing 

so as to give the various stakeholders their fair opportunity to contribute their own quota 

towards a robust and versatile tourism processes and product.  The development of tourism, 

however, needs to obey the local land-use laws and this may required “environmental impact 

assessments”, so as to be acquainted with local development policies on fiscal growth (Go, 

Milne, & Whittles, 1992). 
 

A researcher and a scholar from United State of America by name Stanley Plog (Mason. P., 

2008) propounded a theory which based on the tourist psychology. This theory was published 

in 1973. He arrived at this theory after he conducted a case study on New York residents and 

examine their attitude and behavior to travel. From his findings, he concluded that there are 

two types of tourists (i) the allo-centric tourist and (ii) the psycho-centric tourists. According 

to his research, there are tourists who do not like to travel to an unfamiliar environment and 

culture and therefore this category people will always select familiar destination for the purpose 

of tourism and they are referred to as Psycho-centric. There is another group of tourist 

according to him who prefer unfamiliar terrain and culture. They always like to explore new 

environment and this group is called Allo-centric. Plogthen draw conclusion on this ground 

that one of the general characteristics of an average tourist is preference for short travel whether 

psycho-centric or allo-centric. 
 

Though this is based on one case study for a particular location however there are deductions 

for Architects in carrying out her duties in tourism industry, for instance in the provision of 

physical infrastructure like hotel accommodation, recreational facilities and landscaping of the 

tourist environment, behavior of the tourist is a very key factor so as to ensure that tourist will 

not travel far and also make sure that balance is maintained in terms Psycho-centric and allo-

centric preference. 
 

The other tourism planning theory is Erik Cohen’s theory which he developed in 1972. The 

theory focused on the behavior of the tourist. He based the theory on the classification of tourist 

into four typologies; (i) Organized Mass Tourist-This class believes in group travel which they 
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booked through agent or tour operators. (ii) Individual Mass Tourist-In this class, individual 

tourist is at liberty to organize his/her tour. (iii) Explorers-this group organized their tour 

usually in collaboration with local people in the communities. They sometimes try to speak 

local dialect in their bid to explore the environment. (iv) Drifters-This group avoid mingling 

with other tourist. They stay with the host community share from their basic necessities such 

as shelter, foods and habits. They try as much as possible to completely blend with the culture 

of the people in the host community. They usually don’t consider themselves as tourist. 

Architecture is just about designing and environment it is also about studying people’s culture 

and behavioural pattern so as to design suit the their believe, therefore this theory of studying 

the behavior of tourists is strongly rooted the training of an architects. 
 

In 1970s, there was Doxey Irritation Index theory or simply put Irridex theory. This theory 

delves into the study of tourists in relation to the local people in the host communities. The 

principle is that as the numbers tourist increases within the vicinity of the local people due to 

tourism activities, the local people become irritated and as that degenerate into hatred, the 

numbers of tourism that will visit the destination decline as a result or at worse might not 

continue to grow at the initial rate. This theory has underscored the relevance of architecture 

in putting to check this deduction. By the architects professional training, he/she posses the 

skills to moderate the tourist –villages contacts through design. This is because by the theory, 

the familiarity between tourist and the villagers is what breeds the contempt and eventually 

hatred. 
 

Butler’s Tourist Area Life Cycle (TALC) (Mason P, 2008) Model is the most widely acclaimed 

theory of tourism planning. The theory identify how transformative and environment could be 

as a hitherto unknown environment due to lack of access and other infrastructural facilities 

metamorphosed into tourism destination, theory propounded a life cycle for such destination 

(Miller & Galluci, 2004). The important deduction from this model is planning and proper 

maintenance program can help to preserve and protect the tourism infrastructures. 

According the World Tourism Organization (WTO), 2000 in its global forecast says that 

sustainability is a key challenge to tourism infrastructure therefore if Architects and other 

critical professionals in the tourism planning and development adopt this model, then it will be 

a new dawn in the tourism world and it will go a long way in helping to solve issues of 

maintenance. 
 

Architecture/Architects as Social changer 

Architecture and Architects are often used interchangeably by lay man. While the words are 

not exactly the rather they are two dependent variables which can be likened to a car and the 

driver. The car cannot move without a driver while on the other hand the latter cannot be called 

driver without the former. There are cannot be Architects without Architecture. While 

Architecture is the profession under which Architects are trained, studied and certificated in a 

recognized and competent tertiary institution, then Architects are the professionals that have 

been trained and licensed to carry out the business of Architecture having passed through the 

school stage. Architects are the product of Architecture. According to the Royal Architectural 

Institute of Canada (RAIC), An Architect is a person or an entity registered, licensed or 

otherwise authorized to use the title “Architect” and to practice Architecture within a particular 

location. American Institute of Architects (AIA) put it simply as a licensed professional with 

specialized skills in design of buildings and cityscape and as well assist to make real the unique 

vision of the client and the community. According to Architects Registration Council of 

Nigeria (ARCON)“Architect shall mean the professional architect (PA), architectural firm, or 

architectural organization-duly certified, registered and licensed by the Architects 

Registration Council of Nigeria (ARCON) to practice and render architectural services”. 
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The most fundamental component of who or what is referred to as highlighted in the definitions 

above is a professional who is trained, certified or licensed to design and guide both on aesthetic 

and technical aspect in public and private built landscape. For the purpose of this research 

Architect will mean entity that is custodian of Architectural culture and dispense it accordingly. 

Architecture is the creation of space with the purpose of human habitation having in mind the 

human needs and their behavioral response (Fadamiro, 2005). This implies that pursuing the 

three fundamentals of architecture as postulated by Vitruvius should be concerned about the 

user’s perception and aspirations. The calamity in architecture is the erroneous perception that 

human being is static as the buildings. If a space will dimensionally accommodate the people, 

the designer feels that the people have been catered for. However, this assumption is only 

correct if we can deduce the people’s behavior in space. Therefore, it suffices to say that 

Architects through buildings can instigate social change through their work if behavioral 

architecture is taken into account. Architecture gives direction to the society socially and 

otherwise. 

 

  
Source: Author’s Field Work 
 

Sociology is the study of the society as a whole without reference to individual members of the 

society in connection with happens to the people by virtue of their interactions to each other. 

The interactions between the people and the society can be see, explained and grouped into 

social structure, social friction and social change (Inkeles,1964). Social change might start with 

defiance and conflict, it will be concerned with d 

 

  
Source: Author’s Field Work  
 

3.0 Research Methodology 

The research method applied in this research is literature based qualitative research technique 

using the instrument of literature and case studies to collect both primary and secondary data. 

The sampling technique adopted is convenient sampling method through the relevant literatures 

and case studies. 
 

The variables examined include, how have the tourism planning theories help the architects to 

deliver on his mandate, what is the relationship between architects and tourism, what are the 

needs and attitudes of tourist, what are the possible deductions from the planning theories for 

the benefits of architects duties performances. 
 

4.0 Findings and Discussion 

4.1 Findings 

Tourism planning theories provided a theoretical framework through which the architects can 

optimally delivered her roles in tourism planning and development. Architects have the 
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potential to transform the tourism sector through the skills and professional training of the 

Architects and by extension stimulate the environment socially and economically.  
 

4.2 Discussion 

The key message of the tourism planning theories is the attitude of the tourist in relation to the 

host communities and the available infrastructures within the tourist destination. The limitation 

with some of the theories is that, they were formulated using empirical analysis rather base on 

mere observations. Some of the theories were formulated a case study conducted in just a 

particular location which is not enough to draw a general conclusion, variables are not 

subjected to the same condition in the places. The theories did not dwell on the real subject of 

elaborate planning of how to plan and make available the tourist needs. The theories only 

identify behavioural challenges with requisite solution proffered. 
 

5.0 Conclusions 

In the provision of social and services through physical infrastructure by the Architects in 

tourism planning and development, tourism theories offered a pivotal and fundamental 

knowledge towards Architects efficient delivery of his roles. It has provided the Architects 

information that will enable him to provide tourist friendly design in the planning and 

development of tourism site. 
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Abstract 

In this study, investigation on Escherichia coli associated with subclinical mastitis among 

selected dairy cows in Lokoja, Kogi State was carried out. Thirty (30) milk samples were 

collected across the Fulani settlements in Lokoja using sterile bottles. The samples were 

screened for subclinical mastitis using California Mastitis Test (CMT) Reagents in accordance 

with the manufacturer’s guidelines. The cows were also examined for clinical signs of mastitis 

by physical examination and palpation of udders. Isolation and identification of Escherichia 

coli was carried out by colony morphology and conventional biochemical tests following 

standard bacteriological procedures. Results obtained in this study revealed that none (0.0%) 

of the cows examined had clinical signs of mastitis. However, this study established a 

prevalence of 16.7% for subclinical mastitis among the cows studied and a prevalence of 13.3% 

for E. coli associated with subclinical mastitis within the study population. Therefore, 

occurrence of subclinical mastitis and presence of E. coli in the milk samples of cows reared 

for human consumption is a threat to public health as they have fallen below the World Health 

Organization’s Standard for acceptable milk quality. Hence, routine CMT screening and 

bacteriological examination of raw cow milk across the herders’ settlements in Lokoja is 

strongly recommended to avoid epidemics of food borne infections.    

Keywords: Escherichia coli, Clinical Mastitis, Subclinical Mastitis, Cows, Milk 

1.0 Introduction 

Mastitis is the inflammation of mammary gland and is a complex and costly disease in dairy 

herds (Beheshi et al., 2010; Hussain et al., 2012; Makolo et al., 2020). It is characterized by 

physical, chemical and bacteriological changes in the milk, and pathological changes in the 

glandular tissue of the udder (Radostis et al., 2000; Sharma et al., 2011). The occurrence of 

disease is an outcome of interplay between three factors: infectious agents, host resistance, and 

environmental factors (Gera and Guha, 2011). 

Mastitis is a global problem as it adversely affects animal health, quality of milk and the 

economics of milk production. It affects every country, including developed ones and causes 

huge financial losses (Sharma, 2007). There is agreement among authors that mastitis is the 

most widespread infectious diseases in dairy cattle, and, from an economic aspect, the most 
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damaging (Halasa et al., 2007; Tiwari et al., 2010; Shittu et al., 2012; Lamey et al., 2013; 

Suleiman et al., 2013; Mbuk et al., 2016; Makolo et al., 2020). 

The two forms of the disease are the clinical and subclinical mastitis (Kivaria, 2006). Clinical 

mastitis results in alteration of milk composition and appearance, decrease milk production, 

and the presence of the cardinal signs of inflammation (pain, swelling and redness, with or 

without heat in infected mammary quarters). It is readily apparent and easily detected (Kivaria, 

2006). In the subclinical form of mastitis, detection of mammary quarters with the disease is 

more difficult because signs are not readily apparent (Kivaria, 2006).  

Moreover, the sub-clinically affected animals remain a continuing source of infection for herd 

mates (Islam et al., 2011). The different levels for the detection of sub-clinical mastitis are at 

the individual animal level in the herd, and a more large-scale testing for bulk milk (Kivaria, 

2006). Regarding the individual animal level, the subclinical form of mastitis can be detected 

by bacteriological examination and Somatic Cell Counts (SCC) (Muhammed et al., 2010).   

Furthermore, Somatic Cell Count (SCC) has been accepted as the best index to use to predict 

udder infection in bovines, and has been used extensively as an indicator since the 1960s 

(Pyorala, 2003; Kivaria, 2006). Under field conditions, determination of somatic cell count in 

milk is usually done using the California Mastitis Test (CMT); In fact, CMT scores are directly 

related to average SCC (Radostis et al., 2000; Pyorala, 2003; Makolo et al., 2020). CMT has 

the advantage of being inexpensive and is a test with real-time result for selection of the 

quarters for subsequent bacteriological examination (Kivaria, 2006).  

Although, the mammary glands of bovines are not considered a natural habitat disease causing 

bacteria; their portal of entry is the teat canal. Once in the gland, they utilize available substrates 

in the mammary secretion to replicate and initiate infections (Bradley and Green, 2001).  

Therefore, effective mastitis control strategies depend on early and accurate detection since 

proactive management can reduce the negative effects of the disease and achieve higher cure 

rate (Fricke, 2002; Deluyker et al., 2005). 

Mastitis among dairy cows is a complex disease and thus, there is no simple solution to its 

control; understanding its occurrence, the related risk factors, and the mastigenic pathogens 

involved are fundamental elements in developing prevention and control programme in 

Nigeria.    

2.0 Methodology 

2.1 Study Area 

This study was carried out among the pastoral herds in Lokoja, Kogi State, Nigeria which is 

located in the North Central Zone of Nigeria. It lies between latitude 6o and 11o North and 

longitude 7o and 44o East and is 608m above sea level. It has distinct wet and dry seasons within 

the Guinea Savannah. Lokoja is the State Capital of Kogi State.  
 
 

 
 

 

 
 

 
 

2.2 Study Population 

The study population constitutes the lactating cows of the Nigerian indigenous breeds. The 

animals were selected from Fulani Settlements within Lokoja Kogi State, Nigeria.  
 

 

2.3 Sampling Method 
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Strict aseptic procedures was followed to prevent contamination with microorganisms present 

on the skin of udder and teats, hands of samplers and barn environment according to the 

methods of National Mastitis Council Guidelines described by Middleton et al. (2014 and 

Makolo et al., 2020). Briefly, prior to milk sample collection, udders and teats were cleaned 

using a disposable paper towel immersed in 70% ethyl alcohol and dried to avoid presence of 

feacal debris in the milk as it could obstruct the accurate interpretation of CMT result. Foremilk 

(first jets) was discharged to reduce the contamination of teat canal. Sterile universal bottles 

with tight fitting cups were used. The bottles were labeled appropriately with permanent marker 

before sampling. In this study, thirty (30) dairy cows in parts of Lokoja town, Kogi State were 

purposively enrolled and the corresponding numbers of raw milk samples were collected from 

them at cow level as representative samples. 

2.4 Detection of Subclinical Mastitis 

The California Mastitis Reagent was used according to the manufacturer’s instructions. Briefly; 

2mls of pooled milk directly collected from each quarter of the udder was mixed with 2mls of 

CMT reagent in the test paddle and agitated gently, then observed for coagulation or gel 

formation. The result was graded as described by Quin et al. (2002 and Makolo et al., 2020). 

2.5 Inoculation of raw milk samples 

The CMT positive milk samples were inoculated on MacConkey agar (Oxoid, England) by 

streak method as described by Endale et al. (2016) and Makolo et al. (2020). Briefly, a loop 

full of milk sample was streaked on the agar plates aseptically using quadrant method for each 

sample. The plates were incubated at 370C and examined after 24 hours for growth. 

2.6 Primary isolation of coliform bacteria  

To comply with the specific objectives of this study, bacteriological analysis was focused only 

on the identification and isolation of E. coli. Hence, pink to red distinct colonies resulting from 

the utilization of lactose on MacConkey agar were presumptively considered as Coliform 

bacteria. The suspected isolates were sub-cultured to get pure isolates. The pure isolates were 

cultured on Eosin Methylene Blue Agar (EMB) which is selective and differential for E. coli 

and other Coliform bacteria. Isolates that showed metallic green sheen on EMB were 

presumptively considered as E. coli. 

3.0 Results and Discussion 

3.1 Results  

3.1.1 Prevalence of Subclinical Mastitis among the study population 

The result of the CMT screening for cow samples collected had a total prevalence of 5(16.7%) 

for subclinical mastitis. The highest prevalence of 15.3% each was obtained from Wada Road 

(First Fulani Settlement) and Wada Road (Second Fulani Settlement) respectively while the 

lowest prevalence of 12.5% came from Salem Village Fulani Settlement (Table 4.1). 

 

Table 4.1: Prevalence of Subclinical Mastitis among the study population  

Settlements No. of cows Examined Prevalence (%) Samples Positive 

for Subclinical Mastitis 

Salem Village  8                         1 (12.5) 
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Wada Road (Settlement A) 13    2 (15.3) 

Wada Road (Settlement B) 9    2 (15.3) 

Total 30    5 (16.7) 
 

3.1.2 Prevalence of E. coli from CMT positive cow milk samples  

The result obtained in this study established a prevalence of 4(13.3%) for Escherichia coli 

among the CMT positive milk samples (Table 4.2). 

Table 4.2: Prevalence of E. coli associated with subclinical mastitis  

Settlements No. of cows Examined Samples Positive for Subclinical 

Mastitis 

Salem Village  8                         1 (12.5) 

Wada Road (Settlement A)  13    2 (15.3) 

Wada Road (Settlement B)  9    1 (12.5) 

Total  30    4 (13.3) 

 

3.2 Discussion  

In this study, a prevalence of 16.7% was established for subclinical mastitis within the study 

area. Poor hygienic level of rearing and milking the cows and the management type might be 

responsible for the positive cases recorded. The prevalence obtained in this study is lower than 

19.7% recorded in Kaduna State, Nigeria by Makolo et al., 2019 and 29.7% reported in Sokoto, 

State, Nigeria by Shittu et al., 2012. Findings in this study have demonstrated an association 

between CMT scores and intramammary infection as affirmed by Mbuk et al., 2016. 
 

This study established a prevalence of 13.3% for E. coli from the mastitis positive cow milk 

samples. The result obtained in this study is significantly higher than 2.0% reported in Kaduna 

State by Makolo et al. (2020). The differences might by be due to varied sample sizes and 

hygienic levels of rearing and milking the animals among the herders. The presence of E. coli 

in the milk samples of dairy cows is an indication of feacal and environmental contamination 

resulting from poor hygienic practices of rearing and milking the cows. This might constitute 

threat to public health as the organism has been implicated in several human diseases.  These 

findings agree with the report of Makolo et al., 2019 who isolated E. coli from milk samples 

of cows in Kaduna State Nigeria. It is also in agreement with the finding of Mbuk et al., 2016 

who also isolated E. coli from cow milk samples in Kaduna State, Nigeria. 
 

 

4.0 Conclusion 

The presence of E. coli in the milk samples of dairy cows is an indication of poor 

bacteriological quality resulting from poor hygienic practices of rearing and milking the cows. 

This bacterial contamination level of milk samples within the study area fall below the 

acceptable established standard for human consumption. This could constitute a public health 

threat to consumers of raw cow milk and the public as this organism has been implicated in 

several human diseases. Hence, bacteriological quality of raw cow milk samples for human 

consumption should be routinely assessed and proper enlightenment be given to the herders on 

the health implications of poor personal and environmental hygienic practices in rearing and 

milking the cows.  
 

5.0 Recommendations 
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1. Hygienic practices of milking and rearing the cows among the pastoralists should be 

improved. 

 

2. There should be regular and proper disposal of manure to avoid contamination of the 

cow udder. 

 

3. There should be regular enlightenment programme for the pastoralists by the State 

Ministry of Agricultural/Health on proper management practices. 

 

4. Ranching system of rearing cows in accordance with international best practices is 

strongly recommended. 

 

5. Government should provide funds for the herders to improve on their management 

system of rearing the cows.  
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Abstract 

This paper examines the importance of statistics and statisticians in national development and 

that government at all levels should embark on building a very viable information system in 

order to have adequate statistical information for designing and appalling evidence base 

policy. Given the relevant statistics cited from Nigeria statistical database, this study shows 

that no meaningful national development could take place without empowering the national 

statistical system. In national development, the appetition of a policy is to accomplish national 

goals and to attain a fair measure of success in the objectives, there is need to map out strategic 

plans, set up machinery for implementation of the plans and monitor the execution process; 

this is exactly the point at which the role of statistics is vital and relevant. 

Keywords: National Development, Statistical system, Statistical Acts and Planning 

1.0 Introduction 

For the purpose of clarity, and good understanding of what is Statistics, we defined Statistics 

as a scientific method of collecting data, organizing, tabulating, presenting, analyzing, 

interpreting as well as drawing a reasonable conclusion towards a useful decision making. 

Therefore, private individuals, Governments, private companies and NGOs alike needed to 

decide on important issues every now and then; making such decisions demand information 

and continually needs to be clear exemplification based in order to be assented to by the larger 

world. There is no how a good argument can be genuine or valid without figures or data to back 

it up. These figures must be obtained, organize, analyzed and presented without playing any 

politics with it. It must be reliable, up to date and repeatable approaches. Presentation of such 

figures is intended to make us enlightened of the topography around us (D K Shangodoyin and 

D A Agunbiade, 1999), with this we can justify some overture or criticism, or at least to place 

a discussion in appropriate perspective. 
 

Honestly speaking, statisticians are propounding facts and figures to their instant environment. 

For example, statisticians used the result of opinion polls as a starting point to promote the 

projections of the result of election or use result obtained from pilot survey on pre-census to 

determine the population figure of a country.  These forecasts are useful if every literate person 

in a community is able to comprehend and interpret the information presented to him but to 

enhance this, some fundamental knowledge of statistics is apparently desirable as it aid for 

better conception of the rudimentary phenomena. Statistics is an expedient instrument for 
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national development, growth and planning and a government that lacks viable infrastructure 

for information generation, dissemination and its usage is sternly encumbered in doing proper 

planning, monitoring and evaluation of developmental programmes and projects and also in 

arriving at good judgement with respect to their government policy formulation. Governments, 

corporate companies should embark on creating a workable information system in order to 

have adequate statistical information for beguiling a dreadful social and economic policy. It 

has been advocated that the National statistical system in any country should get more attention 

if the country is to have an orderly and definite development programme (United Nations 

Resolution on World Statistics Day, 2010) (Ward, M, 2004). In national development planning, 

the desires of a policy planner should be to attain such goals as full employment, price stability, 

and economic growth, equilibrium in the balance of payment, equitable distribution of income, 

educational development, social security, political stability and so on. To have a fair measure 

of success in the goals stated above, there is need to map out strategic plans, set up machinery 

for execution of the plans and monitor the implementation process; this is exactly the point at 

which the role of statistics is vital and useful. 
 

Hence, this research work is on the role of Statistics to national development with particular 

reference to Nigeria. This paper consists of 6 sections. Section 1 is on introduction; the 

relevance of statistics and statisticians in national development is discussed in section 2. 

Statistical information and national development are discussed in section 3. The stages required 

in the production of reliable statistics is featured in section 4, while the statistical systems for 

data production in Nigeria is articulated in section 5 and the concluding part of this paper is in 

section 6. 
 

2.0 Role of Statistics in National Development 

Statistics which is define as scientific methods of collecting data, organizing, tabulating, 

presenting, analyzing as well as drawing a reasonable conclusion towards a reasonable decision 

making (Ikusika S.S, Lawal F.k, 2018), plays an important function in the monitoring an 

uninterrupted process that demands data that is obtained to assist in establishing whether 

planned objectives are likely to be achieved or not. In monitoring and evaluation of ongoing 

economic reform programmes of the governments, statistical information is at the same time 

compulsory as it will provides the essential data on performance indicators which serves to 

measure the impact of policy and programmes on the quality of life of target populations. The 

various issues facing Nigeria, such as HIV/AIDS pandemic, shortage of skilled professional in 

technology, sciences and medicine, unemployment, rise in public debt, insecurity, and 

reformed of social programmes demand statistics that will furnish brainstorm into the 

underlying realities. The arrangement of such strategic information in the context of nodding 

resources is the major question for National Statistical Offices. This condition of course calls 

for anteriority setting, in another words, we mean identifying the new information to be 

produced, appropriate dissemination of information and the means of optimizing operational 

efficiency, reducing response burden, and the programme reductions made by budget 

constraints. Priority setting is based on judgment rather than spontaneous approaches. 

Therefore, Statistical data are the inputs used to influence judgment. It must be emphasized 

that statistical information is an input and a vital one, for the efficient operation of economic 

and social agents in both the private and public sectors. The role of statistics in national 

development and management of social anomies becomes increasingly more complex, its areas 

of intervention multiply and expansion of National Statistical Offices as well as the regulations 

on production of statistics becomes more necessary at this point in time for any meaningful 

social and economic growth to be recorded. Growth is said to occur when an economy’s 

productive capacity increases and this in turn is used to produce more goods and services in 
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successive time periods. Thus, economic growth is a desirable goal which leads to economic 

development. However, the challenge of economic development has remained a daunting one 

for many developing nations such as Nigeria. Consequently, development is meaningful only 

if there is improvement in the quality of life of the people.  
 

Timely, complete, accurate and reliable statistics is critical to creating and sustaining an 

environment which fosters strong, equitable development, and is an essential ingredient for 

formulation of sound economic development policies and total reduction in social anomies. 

Thus, for economic management to attain its ultimate goals of sustainable economic 

development improved societal welfare, equity and other macroeconomic goals, must be based 

on the availability of timely and reliable aggregate statistical indices such as Gross Domestic 

product (GDP), Inflation Rate, Unemployment Rate, Interest Rate, Income per capita and 

Balance of Payments to name a few. From the United Nations view point (Ward, M, 2004), 

statistics is a pathfinder for solution as well as a veritable tool in assessing the extent or level 

of national development of an economy including monitoring and management of societal 

vices in any given period. The national economic policies and complex interactions among 

various sectors of the economy make it imperative for building up macroeconomic planning 

models. This kind of model build-up is only possible with statistical information (which is also 

used in estimating the parameters of the model) enables us to monitor the performance of the 

economy and the social well-being of the people; the basic statistics required in economic 

policy formulation include: 
 

• Consumption data (Government & Private) 

• Investment Expenditure (Government & Private)  

• Import and Exports  

• Prices and Inflation  

• Industrial Production and Indices 

• Energy and Power production/ consumption  

• Agricultural and raw Material Production 

• Transportation & Communication Indicators 

• Government Services 

• Housing & Finance  

• Interest Rates & Exchange Rates  

• Banking & Finance Also some basic statistics needed in social policy formulation and 

execution include: 
 

The role of statistics in national development is very critical. For instance, Income per capita 

which immediately raises the wider issue of income distribution in a sovereign nation such as 

Nigeria is a topic which generates public interest, especially during budget presentation to the 

public. It is one topic, which interests everybody, to the extent that almost everybody has a 

point of view. Yet, the statistician is expected to state and measure the situation as it is. 

Statistics can reveal to us especially in areas of income policy and any matter relating to 

economic planning and development that you cannot have peace where there is injustice; for 

peace and justice are inseparable: a person diseased and malnourished is not at peace, a young 

man or woman without employment is not at peace. Consequently, a society which has all these 

afflicting the citizens shall always remain torn by crime, delinquency, violence, cruelty and 

low development. Thus, statistics on these issues serves as monitoring indicators which are 

vital for development plans. Example, it was observed that 40% of the total population or 

almost 83 million people live below the country’s poverty line of 137,430 naira or $381.75 per 

year by figure published from the Statistics office, a report between September 2018 to October 
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2019 (Nigeria Bureau of Statistics, 2019) that the incidence of poverty (persons below PDL) 

was 43%(89million) and another 25% (53million) are vulnerable in 2018/2019. The sectoral 

distribution showed that the incidence of poverty in urban areas was 71% compared with 79.6% 

recorded for rural areas. These figures provide a powerful tool for policy review of pervert 

reduction strategies, implementation mechanisms and monitoring and evaluation. 
 

The importance and availability of timely and reliable statistics on socio-economic life of a 

sovereign nation cannot be over-stressed. For instance, a number of goals have become 

generally accepted as the objective of economic policy and development. Movement towards 

their attainment is deemed to lead to broad stability and increased national welfare. In the case 

of developing countries like Nigeria, the objectives among others include: full employment, or 

a low level of unemployment, price stability, balance of payments equilibrium, economic 

growth and development. The first two objectives refer to Internal Balance while the third 

refers to the External Balance. Full employment has been ranked amongst the foremost 

objectives of economic policy (C Stijn, D Giovanni, I Deniz and L Luc, 2010), though there is 

no unanimity on the meaning of full employment. It does not mean zero unemployment; full 

employment is not always full. It is now admitted that full employment stands for 97-98 percent 

employment or an unemployment rate of 2-3 percent. The objective of calculating inflation rate 

(Consumer Price index-CPI) is a measure of monetary stability. An inflation rate of 2-3 percent 

a year is favored by planners because fluctuation in price brings uncertainty and instability to 

the economy, with unnecessary loss to some and undue advantages to others. Thus, a policy of 

price stability keeps the value of money stable, eliminates cyclical fluctuations, brings 

economic stability, helps to reduce inequalities of income and wealth, secures social justice 

and promotes economic welfare. The objectives of calculating the External Balance is equally 

important because equilibrium is desirable in the balance of payments since a deficit could lead 

to a drain of a nation’s external reserves and/or an accumulation of external debt. A surplus, on 

the other hand, will lead to an increase in foreign reserves and money supply.  
 

3.0 Statistical Information and National Development  

As afore mentioned above, statistical information is needed for making complex evidence 

based national decisions; planning a nation’s economic and social development is complex 

involving the procedure of rendering, accomplishing and checking interrelated sets of 

decisions. The result of such series of tasks when prepared for a given period is normally called 

a Development Plan. Planning has become a stable part of major government decision making; 

the integration of the whole practice demands the exercise of a highly organized and well-

developed statistical system, outside which a planned economy is unrealizable. Such statistical 

system must make available (for planning and other purposes of government industry and 

business) a well-integrated mass of accurate data at different degrees of aggregation, which can 

be used at each stage of the planning process (Adamu, S O, 1978). However, planned decisions 

rely very heavily on high quality statistical data. National development requires a well-

organized statistical system allowing planners to work on the broad set of statistical indicators 

that are indispensable for the development and improvement in planning. 
 

4.0 Production of Statistics  

In a bid to install a feasible architecture for statistical production, it is probably essential to 

apprehend the different stages of statistical formation. The production process for statistics can 

be liken with the widely known and understood Industrial production process. It begins with 

planning, statistical/survey designs, data collection, data processing and analysis to report 

writing and dissemination of final statistical products. Every one of these stages is critical and 

important. Nonetheless, proper planning of a statistical project is extremely piercing for its 
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success. Certainly, it has been applauded that if a survey project is to be completed within the 

stipulated time frame, adequate attention must be devoted to planning. With good planning, 

implementation cannot go wrong. Another stage requiring particular attention is the data 

collection as collected data represent raw material for statistical products. Quality of data must 

be very lofty ensuring absolute reduction of both the sampling error (if a sample approach has 

been used for data collection) and non-sampling error. This is not to say that other stages are 

less important; these stages should be planned for and adequately implemented. Navigating 

through these processes it becomes very clear that we require adequate time, money, and 

efficient coordination for data to be produced timely. The success of work of various national 

statistical systems depends on the timeliness and accuracy of data output are functions of data 

processing. Data processing has gone beyond the ordinary coding, editing, sorting, computing 

and final publication of data collected. There is also the important matter of data storage and 

retrieval, together with the removal of unwanted material and its replacement in revised form. 

To perform these tasks Statisticians requires specialists from outside their profession. Some of 

the most difficult problems in data processing are connected with storage and retrieval. Data 

storage is an important function of national statistical systems. It is not simply a problem of 

using tapes and discs and managing variable format records, but of the whole complex area 

termed database management.  
 

5.0 Statistical Systems for Data Production in Nigeria  

It is necessary at this stage to understand the sources through which statistics can be procured 

in order to build systems that can assemble data from these sources. Basically, data could be 

obtained through a census, a sample survey or through administrative records. The National 

Bureau of Statistics (NBS) (Formally, Federal Officer of Statistics (FOS)), established for Data 

collection and analysis, had developed three statistical systems to cover all the range of data 

required in Nigeria (see Nigerian 1957 statistics ordinance). NBS covers most and household 

statistics through National Integrated Survey of Household (NISH). This system allows the 

collection of data through the households and individuals. NISH uses a carefully designed 

master sample which is normally operated over a period of five years. Information obtained at 

household level could be via such surveys as those of NISH or through a population census as 

those taken at interval of ten years. The second system is the National Integrated Survey of 

Establishments (NISE) through which most of the economic statistics are covered. The 

coverage of the Establishments or Economic Institutions could be on a sample or census basis. 

Coverage is also among sectors of the economy spanning manufacturing, distribution, hotels 

and restaurants, transport and professional services to mention just a few. The third system is 

the System of Administrative Statistics (SAS). Within this, administrative statistics are 

generated from administrative records. These records are kept for various reasons ranging from 

regulatory to monitoring. These records could cover both economic and social data and could 

be partial covering of a sub-population or the whole population. All these three systems, NISH, 

NISE and SAS effectively and comprehensively cover all data requirements of the population. 

It is appropriate at this time to bring in the roles of users and suppliers of data in the business 

of data production. Data generation is a joint venture amongst three broad groups of producers 

(statistical worker), the users and the suppliers of information. Quite often when there is the 

dearth of data or if quality of available data is not good, the blame for these situations often go 

to the Statistician; but little do people realize that both the users and suppliers of data contribute 

to this undesirable situation. Production of good statistics is not possible except users contribute 

to the development of definitions and concepts including standards for classification and the 

like. Users must equally carry out analysis of supplied data so as to bring out the understanding 

and quality of the data. These functions of the users contribute greatly to the overall 

development of statistics. On the other hand, the role of suppliers of data is very crucial, they 
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need to cooperate in statistical surveys in giving correct information which is vital to quality 

data for socio-economic growth of Nigeria. 
 

6.0 Conclusion  

We conclude that statistical information serves impetus to the direction, growth, development 

and management of anomies of any Nation which is the core theme of this national conference. 

For this purpose, the production of statistics should be legislated for a timely, accurate and 

effective dissemination of data. In Nigeria, the main provision of the statistical ordinance (for 

data collection, particularly population census and the duties of the statistician general of the 

federation) should incorporate the reality of the present e-data needs and dissemination around 

the world. If the functions and uses of Statistics is consider paramount by the government and 

private organizations, it will lead to growth in industries and national economy which directly 

or indirectly will lead to more employment and in turn reduce social anomie in Nigeria.  
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Abstract 

In this study the effects of four chemicals fungicides on the growth and spore germination of 

Rhzopus stolonifer and Fusarium oxysporum were studied. The chemical fungicides used 

include carbendazim, hexconazole, benomyl and mancozeb. On the growth of the two fungal 

isolates hexaconazole showed the best inhibitory effects on growth of the two pathogenic fungi 

followed by carbendazim and least inhibition in growth was recorded in mancozeb. The results 

of spore germination indicated that hexaconazole yielded the highest percentage spore 

germination inhibition of R. stolonifer followed by benomyl and the lowest percentage spore 

germination inhibition was observed in mancozeb. The highest percentage spore germination 

inhibition of F. oxysporum was recorded in hexaconazole followed by carbendazim and the 

least was noticed in mancozeb. Inhibition in growth and spore germination increased with 

corresponding increase in concentrations of the fungicides. Therefore, it would be recommend 

that hexaconazole, carbendazim and benomyl should be used for control of Tubers rots of Irish 

Potato. 
 

Keywords: Fungicides, Inhibitation, Growth, Germination, Rhizopus stolonifer, Fusarium 

oxysporum, Rots. 

 

1.0 Introduction 

Irish Potato belongs to the family Solanaceae (kudi, 2008). Irish Potato was introduced into 

Nigeria in the later part of 19th century by Europeans in Jos, plateau (Ifenkwe, 1981). Irish 

Potato is ranked fourth in importance after rice, wheat and maize. It has high nutritive value 

and grown for food, livestock feed and industrial purposes (Odebunmi et al., 2007). 

 

Post-harvest loss of root and tuber crops has been a serious problem to the farmers as more 

than 40% of their harvest maybe lost to decay (Olurinola, 1992). Irish Potato like other tropical 

food crops is attacked by many pathogens which includes fungi, bacteria and viruses. Salami 

and Popoola (2008) reported that Rhizopus oryzae, Fusarium rodolens, Butryodiplodia 

theobromae, fusarium oxysporum and Penicillium species were responsible for post-harvest rot 

of irish potato tubers in Southern Nigeria. The finding of Kabeil et al., (2008) and Amadioha 

(2007) revealed that Alternaria solani, Phytopthora infestans, Rhzopus stolonifer and 

Rhizoctonia bataticola caused tuber rots of Irish Potato. 
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Several management strategies are available for the control of plant diseases. These include 

cultural techniques, biological control, resistant cultivars, crop rotation and chemicals. Many 

attempts have been made by researchers on the effects of fungicides on the growth and 

germination of fungi. Benomyl and hexaconazole were found to be effective in inhibiting the 

growth of Stenocarpella maydis, Glomus mossae, Fusarium pallidoroseum, Fusarium 

oxysporum fr. sp. Lycopersici, F. Oxysporum, and Trichoderma hirzianum (Viviana et al., 

2000; Marley and Gbenga, 2004; Taskeen et al., 2011; Soumik et al., 2010). 

 

It was also discovered that carbendazim and mancozeb reduced the growth of F. Solani, F. 

Proliferatum, F. avenaceum, F. oxysporum, Alternaria porri and Stemphyllum vesicarium 

(Allen et al., 2004, Kopachi and Wagner, 2006; Misra and Gupta, 2012). The fungicides 

benomyl showed significant inhibition in spore germination of Metarrihizium anisopline and 

Glomus mossae (Viviana et al., 2010). Most et al. (2010) confirmed that rodimil and Dithene-

M 45 inhibited spore germination of Rhzopus artocarpi and Fusarium oxysporum. 

 

The aim of this paper is to determine the effectiveness of carbendazim, hexaconazole, benomyl 

and mancozeb in inhibiting the growth and spore germination of R. stolonifer and F. oxysporum 

associated with storage rot of Irish Potato tubers. 

 

2.0 Materials and Methods 

2.1 Sample collection 

The fungal isolates; Rhzopus stolonifer and Fusarium oxysporum were obtained from the stock 

cultures of fungal isolates associated with the storage rots of Irish Potato tubers. The chemical 

fungicides; carbendazim, hexaconazole, mancozeb and benomyl were procured from Lokoja 

international market. 
 

2.2 Effects of fungicides on growth of the isolates 

The study was carried out using potato dextrose agar (PDA) supplemented with different 

fungicides. The fungicides used include carbendazim, mancozeb, benomyl and hexaconazole. 

The PDA was prepared by dissolving 39g in 1000ml of distilled water and autoclaved at 121°C 

for 15mins. After cooling to about 60°C fungicides were incorporated separately at the rate of 

100, 200, and 300, 400 and 500mg/L. The PDA supplemented with fungicides was then poured 

into 9cm Petri dish and allowed to solidify. Each plate was inoculated singly at the centre with 

4mm diameter agar disc containing 7 days old cultures of the isolates. Each treatment consists 

of three replications. The control experiment was PDA without addition of fungicides. All the 

inoculated plates were incubated at 28±2°C for 7 days. At the end of the incubation period 

percentage inhibition in growth was assessed. 
 

2.3 Effects of fungicides on spore germination of isolates 

It was carried out using potato dextrose broth (PDB). One millimetre of each fungicide at 

varying concentrations (100, 200, 300, 400 and 500 mg/L) was poured into 50ml conical flasks 

and 9ml of the PDB was added to each conical flasks. The PDB supplemented separately with 

fungicide was used to study spore germination of the isolates. 
 

Spore suspension of R. stolonifer and F. oxysporum containing 20-30 spores per microscope 

Field was prepared from 7 days old cultures of the isolates. One drop of the spore suspension 

was put in cavity glass slide containing a drop of the fungicides. Hence slides were kept in 

moist chamber prepared by putting two folds of filter paper in both sides of Petri plate. Each 

treatment consists of three replications. The control experiment was PDB without addition of 
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fungicides. All the inoculated period the percentage inhibition in spore germination was 

determined. 

 

2.4 Statistical Analysis 

The data obtained was statistically analysed using one-way analysis of variance (ANOVA) via 

minitab 16 version. Least significance difference (LSD) was used to compare the mean at 5% 

level of significance. 
 

3.0 Results and Discussion 

3.1 Effect of fungicides on growth of the isolates 

Effect of different concentrations (100,200,300,400 and 500 mg/L) of each fungicide were 

evaluated against the growth of R. Stolonifer and F. oxysporum. All the fungicides used 

inhibited the growth of R. stolonifer. The percentage inhibition in growth increased with 

increase in concentrations of the fungicides. Hexaconazole has the highest inhibition in growth 

of R. stolonifer followed by carbendazim and least percentage inhibition in growth was 

recorded by mancozeb. The results are presented in table 1. 

Table 1: Effects of fungicides on growth of R. stolonifer 

Fungicide              Mycelia growth/ concentrations (mg) 

Hexaconazole.        22.6      19.5      15.5      8.2.      3.6.       90.0 

Carbendazim.         28.5      22.2      18.6      12.5      8.5        90.0  

Benomyl.                30.6      27.5      22.4      18.6      14.4      90.0 

Mancozeb.              48.2      38.4      34.6      28.2      23.5      90.0 

 

Table 2: ANOVA for the effects of fungicides on growth of R. stolonifer 

 

Source         DF       SS            MS            F            P 

Fungicides     3     16275.6     5425.2     88.365     0.000 

Error            20     1227.9        61.355 

Total             23     17503.5 

 

The percentage inhibition in Mycelia growth of F. oxysporum also varied with the type of 

fungicides and their concentrations. Hexaconazole gave the higher inhibition followed by 

Carbendazim and Mancozeb has the lowest. All the fungicides gave the highest percentage 

inhibition of Mycelia growth at the highest concentrations (500mg) followed by 400mg, 300mg 

and 100mg respectively. The results are presented in table 1. 

 

Table 3: Effects of fungicides on the growth of F. oxysporum 

Fungicide              Mycelia growth/ concentrations (mg) 

Hexaconazole.        19.2       12.8           9.2        7.4          4.8        68.3 

Carbendazim.         23.6        15.0         12.6        10.5        7.4       68.5 
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Benomyl.                26.2        17.4         14.5         11.6        9.7      67.4 

Mancozeb               32.6         21.5         17.8        14.2       12.5     67.9 

 

Table 4: ANOVA for the effects of fungicides on growth of F. oxysporum 

 

Source         DF       SS            MS            F            P 

Fungicides     3     10046.1     3348.7     289.42     0.000 

Error             20      231.4         11.7 

Total             23     10277.5 

 

3.1.2 Effect of fungicides on spore germination of the isolates 

The effect of hexaconazole, carbendazim, mancozeb and benomyl against spore germination 

of R. stolonifer are presented in the table 3. All the fungicides showed significant inhibition of 

spore germination of R. stolonifer. However the maximum inhibition in spore germination was 

observed in highest concentration (500mg) followed by 400mg 300mg 200mg and 100mg 

respectively. At the high concentration hexaconazole was found to be the most effective in 

inhibiting spore germination of R. stolonifer followed by highest concentration of Benomyl 

and Carbendazim was the least. 

Table 5: Effect of fungicides on spore germination of R. stolonifer 

Fungicide              % inhibition of spore germination / concentrations (mg) 

Hexaconazole.        61.2       58.4           42.5       36.2     18.6        99.0 

Carbendazim.         68.0        65.7         58.6        44.4       26.5       98.2 

Benomyl.                64.8        53.5         51.8         38.4      22.8       98.9 

Mancozeb               78.6         68.5         62.6        54.2       29.7      98.6 

 

Table 6: ANOVA for the effects of fungicides on growth of R. stolonifer 

 

Source         DF       SS            MS            F            P 

Fungicides     3    12518.2     4172.7     103.554     0.000 

Error            20      805.9          40.29 

Total             23    13324.1 

 

It was revealed from the result in the table 4 that different concentrations of the fungicides 

caused significant inhibition in spore germination of F. oxysporum. The maximum inhibition 

in spore germination was found at higher concentration of 500mg followed by 400mg 300mg 

200mg and 100mg respectively as compared to control which exhibited least inhibition in spore 

germination. The fungicides hexaconazole at higher concentration was found to be most 

effective in inhibiting the spore germination followed by highest concentration of carbendazim, 

benomyl and mancozeb respectively. The results are presented in table 3. 
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Table 7: Effect of fungicides on spore germination of F. oxysporum 

Fungicide              % inhibition of spore germination / concentrations (mg) 

Hexaconazole.        54.6       42.8           29.5        16.7      8.2            90.8 

Carbendazim.         68.4        61.7         52.3        42.5       18.9           92.7 

Benomyl.                72.2        56.6         54.3         48.7        24.6         92.5 

Mancozeb               76.5         59.2         57.5        52.8       28.4          91.6 

 

Table 8: ANOVA for the effects of fungicides on spore germination of F. oxysporum 

 

Source           DF       SS            MS            F            P 

Fungicides     3      12030       4010         40.40     0.000 

Error             20      1985        99.25 

Total             23     14014 

 

3.2 Discussion 

The results of this study revealed that all the fungicides used proved effective in inhibiting 

growth and spore germination of R. stolonifer and F. oxysporum. The study shows that 

Hexaconazole was most effective in inhibitating growth of F. oxysporum. While mancozeb 

gave the least inhibition effect on the growth of R. stolonifer and F. oxysporum. This tally with 

findings of Mamza et al., (2008) that mancozeb gave the least inhbition in growth of Fusarium 

pallidoroseum. But contrarily, Obagwu (1997) recorded that mancozeb was most effective in 

reducing the growth of Colletotrichum capsici. Also, Soumik et al., (2010) observed that 

hexaconazole was most effective in inhibitating the growth of Trichoderma hirzianum. 

Benomyl and carbendazim recorded the highest inhibition in growth of Fusarium 

pallidoroseum, Glomus mossae, F. oxysporum and F. proliferatum (Viviana et al., 2000, Allen 

et al., 2004, Mamza et al., 2008). On the effect of fungicides on the spore germination of the 

isolates hexaconazole proved to have high inhibitory effect against spore germination of R. 

stolonifer followed by benomyl and mancozeb respectively. The highest percentage inhibition 

of spore germination was observed at highest concentration of all the fungicides. This agreed 

with findings of Yanez and France (2010) and Viviana et al., (2010) that benomyl inhibited 

spore germination of Metarrihizium anisopliae and Glomus mossae in culture media. Most et 

al., (2010) discovered that Dithene-M 45 was most effective in reducing spore germination of 

Rhzopus artocarpi. The spore germination of F. oxysporum in this study was highly reduced 

by hexaconazole followed by carbendazim and the least inhibition was observed in mancozeb. 

But most et al., (2010) and Duran et al., (2004) reported that rodimil was effective in reducing 

spore germination of F. oxysporum and Beauveria brassiana. 

4.0 Conclusion 

The presence of these pathogens in Irish Potato tubers will result in reduction in nutrients 

contents, market value and production of mycotoxins which are hazardous to the health of the 

consumers. The chemical fungicides used in the study showed significant inhibition in growth 
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and spore germination of R. stolonifer and F. oxysporum. The effects of hexaconazole and 

carbendazim are promising and can be used to control tuber rot of Irish Potato. 

4.1 Recommendations 

The following measures are recommended so as to reduce post-harvest rots Irish Potato tubers: 

• Application of synthetic chemicals such as hexaconazole, carbendazim and benomyl to 

field soil to reduce the incidence of the pathogens 

• Dipping the Irish Potato tubers in hot water at 60°C for 25 minutes will prevent the 

tuber from infection by the pathogens. 

• Physical damage to the tubers should be avoided since they serve as Major entry points 

of pathogens into the tubers.  

• Rodents which create wounds on the tuber should be kept away to prevent infection. 

• Contact between healthy and infected tubers should be avoided to prevent re-infection. 

• Tubers should be well spread out on wood or clean concrete floor. 

• Farmers should use improved and resistant cultivars such as Ajax and Patista. 

• Employ biological control measures through the use of organisms that are parasites or 

antagonistic to the pathogen  

• Tubers should be surface sterilizer before storage. 

• Use of storage clamps and raised platforms to prevent the tubers from getting contact 

with soils so as to avoid re-infection. 
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Abstract 

The Organization of Petroleum Exporting Countries (OPEC) consists of 12 world’s largest oil 

producing states whose economy mostly rely on revenue from oil export, with the production 

capacity of slightly more than 1/3 of the global oil capacity and the proved oil reserve of over 

79% of the world total. This paper seeks to examine the role of OPEC on world oil production, 

its price regulations and stability among the members and non-member countries and the effects 

on world economy.  By coordinating and unifying petroleum policies among members states, 

OPEC sets export quotas for individual member countries and consequently exert a great deal 

of influence over the international oil prices. OPEC was established with the aim of protecting 

the interest of its member countries in terms of monetary dividend but over the years because of 

the dependence on oil as the main driver of the world economy, the cartel has been used more 

as political weapon. However, some researchers and policy makers believe that OPEC cannot 

and does not influence the global oil price as a cartel. OPEC will continue to have huge impact 

on oil production globally in the future because of the quantity of reserve and low production 

cost in OPEC countries. Until cars are run with hydrogen at reasonable cost, OPEC will still be 

the main force in global oil production. This suggests that if OPEC really wants to accomplish 

a stable oil market, then each member nation must accept some joint responsibility and bear 

some equitable production reduction based on these criteria as and when necessary. Such an 

agreeable mechanism governing production ceiling allocations on the basis of concrete 

factors/criteria can significantly reduce the apparent lack of production discipline among 

members that has hitherto plagued OPEC.  

 

Key Words: Cartel, Crude, OPEC, Petroleum, Price, Production, Stability. 

 

1.0 INTRODUCTION 

Petroleum has become an important energy source since the beginning of industrial revolution 

and it is now the major backbone of energy for transport, electricity generation, heating, cooking 

and manufacturing industries. Crude oil holds a prominent position in the global commodities 
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market because oil price changes impact the global economy. Thus, those countries or groups 

that produce crude oil also impact economies worldwide.  

Oil prices are largely dependent on two factors: geopolitical developments and economic 

events. These two variables can lead to changes in oil demand and supply levels, which drives 

oil price fluctuations from one day to the next. For instance, the 1973 Arab oil embargo, the 

1980 Iran-Iraq war, the 1990 gulf war, the Asian financial crises of 1997, and the global 

financial crises of 2007 to 2008 are some of the historical geopolitical developments that have 

significantly impacted oil prices. 

The world today is projected to increase to about 8.3 billion by 2030 from the current 7 billion 

and the world primary energy consumption is expected to grow by 1.6% per annum from 2011 

2030 since the world population and income growth rate are the main drivers for energy 

demand (BP, 2012). In 2010, the world energy demand was 522 quadrillion BTU in which oil 

and gas is contributing to 34.1% and 22.03% respectively and they are projected to increase by 

1.1% and 2.2% respectively 2025(Exxon Mobil, 2013). All these figures emphasise the 

importance of petroleum on the world energy demand. Over the years, petroleum has become 

an important input in the global economy and in nearly every form of production; hence it is 

regarded as the blood of the world economy (Basil, 2011). The fact that five of the top 15 most 

valuable companies in world are petroleum companies and crude oil constitute about 10% of 

international trade, 4% of global GDP (Coleman, 2012) and about 32% of commodity 

investment emphasis the economic impact of petroleum (IEA, 2013). 

So, it is important to discuss the “force” controlling the availability of petroleum. Its price and 

its impact on world economy because petroleum has direct impact on the social, economic and 

political development in the world. One of the “forces” controlling oil and gas availability and 

price is the Organisation of Petroleum Exporting Countries (OPEC). This write up aim to 

discuss the brief history of OPEC, the impact of OPEC on world oil production and how it 

affected world economy. 

1.2 History of OPEC 

During the late 1950s, the oil industries were controlled mainly by the major International Oil 

Companies (IOCs) referred to as “seven sisters” and it was they who dictate the production and 

prices of petroleum. The seven sisters include: BP, Shell, Texaco, Gulf, SoCal, Mobil and 

Exxon (Sampson, 1976) and most of their activities was not to the benefits of their host country 

where the oil is been exploited (OPEC, 2011). The IOCs control both the exploration, 

development, production and to some extend the downstream activities like refining, marketing 

and transportation. Through the joint ownership of companies, they controlled the supply of 

crude oil and they use a posted price to calculate the revenue accruing to the host government 

(Fattouh and Mahadeva, 2013). 

In August 1960, the posted prices for Middle Eastern crude was further reduced by IOCs due 

to the law instituted by American president Dwight Eisenhower to promote Canadian and 

Mexican oil industries on the basis of national security and land access (Basil, 2011). This 

made the five largest oil producing states: Venezuela, Iran, Iraq, Kuwait and Saudi Arabia to 
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come together in Baghdad, Iraq on September 10 – 14, 1960 and gave birth to OPEC (OPEC, 

2012a). The Organization of the Petroleum Exporting Countries (OPEC) was established as a 

permanent intergovernmental Organization.  

The five Founding Members were later joined by nine other Members: Qatar (1961); Indonesia 

(1962) – suspended its membership from January 2009; Libya (1962); United Arab Emirates 

(1967); Algeria (1969); Nigeria (1971);  

Ecuador (1973) – suspended its membership from December 1992-October 2007; Angola 

(2007) and Gabon (1975–1994). OPEC had its headquarters in Geneva, Switzerland, in the first 

five years of its existence. This was moved to Vienna, Austria, on September 1, 1965. 

(Agoawike, 2013).  

1.3 Objectives of OPEC 

According to OPEC (2013) there are three cardinal objectives behind the formation of OPEC 

these include: 

1. To coordinate and unify the petroleum policies of the member countries and to determine 

the best means for safeguarding their individual and collective interest. 

2. To seek ways and means of ensuring the stabilization of price in the international oil 

markets, with a view to eliminating harmful and unnecessary fluctuations. 

3. To provide an efficient, economic and regular supply of petroleum to consuming nations 

and a fair return on capital to those investing in the petroleum industry. 

From the stated objectives above, it could be deduced that the policy directions of OPEC 

revolve around four key interests; the responsibility to its members by protecting their 

interests either individually or collectively; protecting the market by stabilizing the prices 

and limiting volatility; the protection of consumer interests by ensuring the security of 

supply in an efficient and economic rate; and lastly the protection of investors’ interests by 

ensuring the profitability of their investments in the market. 

2.0 Past and present impacts of OPEC on global oil production 

Organization of Petroleum Exporting Countries (OPEC) is an organization that sets production 

targets among its members to manage oil production. OPEC member countries produce about 

40% of the world's crude oil. Additionally, OPEC's oil exports represent about 60% of the total 

petroleum traded internationally, according to the United States Energy Information 

Administration.  Because of this market share, OPEC's actions have a huge influence on 

international oil prices. In particular, OPEC's largest producer of crude oil, Saudi Arabia, has 

the most frequent effect on oil prices. Historically, crude oil prices have seen increases in times 

when OPEC production targets are reduced.  

OPEC functions are to coordinate and unify petroleum policies in line with the above stated 

objectives. This is achieved through representatives of member nations who meet at 

conferences biannually to promote stability and harmony in the oil market (OPEC, 2013). The 

member nations evaluate the current issues and projections of market fundamentals such as 

growth rates in the economy, demand and supply situations and then review their energy 
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policies accordingly, such as increase or decrease in production to maintain stable price and 

regular supply to consumers in the short, medium and long run (OPEC, 2013). 

The objective is to have a price at reasonable levels that are acceptable to both producers and 

consumers. Prices must be high enough to ensure a fair return for producers and other parties 

investing in the industry, as well as to enable sufficient investment in future production 

capacity. But, if prices are too high, it may likely reduce OPEC's share of the resulting smaller 

market, because the exploitation of reserves may be less accessible and more expensive in non-

OPEC fields. (Agoawike, 2013)  OPEC contributions in achieving global petroleum economic 

stability, efficient supply and crude oil policy of both members and non-member nations cannot 

be over emphasized. One of the basic roles of OPEC is to ensure the stability of price in 

international oil markets and remove any form of fluctuations by controlling the oil production 

levels within OPEC member nations. To guide against wide fluctuations in oil price, OPEC 

always pay attention to rising and falling world demand for oil by adjusting production levels 

up and down. They do this to avoid rapid fluctuations of prices that may affect oil market as 

result of changes in supply and demand. 

OPEC in order to regulate the amount of oil in the world oil market, assign output quotas, 

which are upper limits on the amount of oil each member is permitted to produce. It now 

collects price data on a “basket” of crude oils and uses average prices to form a reference price 

or price band to supervise world oil market conditions.  

The oil industrial strike in Venezuela withdrew almost 2.8 million barrels a day from the oil 

market. This leads to the increase of oil price above the reference price. OPEC quickly 

responded to this, by raising the production ceiling by 1.5mb/d thereby stabilizing the oil 

market to some extent. Also, while the price band mechanism only allows 500,000b/d to be 

added to the market when the price of oil increase above 28/b, OPEC noticed how hard and 

tough it could be, decided to add trice that barrel in order to maintain market stability. 

Another shock in the oil market occurred when Arab members of OPEC and their supporters 

decided not to ship oil to United State and other Western regions because of their support for 

Israel during Arab-Israeli war (Maugeri and Leonardo, 2006; Kumins and Lawrence, 1975). 

This reduced supply in the world oil market and at the same time increases the price of oil. The 

same thing occurred during Ayatollah Khomeini’s revolution in Iran, where OPEC increases 

the price of oil, because of shortage of supply in world market. Activities of militancy in the 

Niger Delta area of Nigeria also affected supply of oil in the world market. OPEC quickly 

raised the output in order to satisfy the world market and cut back the actual production so as 

to reduce the fear of over-supply towards the time of seasonal low demand. The non – oil 

nations took advantage of this policy to make the necessary costly and risky investment in spare 

capacity to avoid future fluctuation in oil market. This demonstrated OPEC ability towards 

efficient supply of crude. 

OPEC also ensures that price does not fall too low. The price weakness that occurred as result 

of September 11, tragedy of US stock exchange bombing was a recent case, where OPEC used 
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the reference price as a bench mark to coordinate the effort of other non – OPEC producers in 

order to stabilize the market by agreeing to increase production or export cuts.  

While stable market allows consumers and producers to meet today’s needs, efficient supply 

of crude prevent fluctuations in oil price, which is capable of shooting up the price of oil and 

disrupting economic growth and crude oil policy frame work. In order to curtail this, a reference 

price mechanism was developed to avoid arbitral increase of oil price by OPEC member 

countries. However, I wish to emphasize that many countries, especially, the European nation 

has what it takes to drastically reduce the price, their people pay for finished products, why 

because in some countries only about 30% of the price of finished products, such as petroleum, 

goes to the producing nations, while the remaining 70% goes into the government purse 

through high taxes. So, for this, it would be reasonable to increase the oil prices, this will make 

government develop a means of adjusting their tax rates on finished product to lessen the 

burden on the common man. The daily crude oil production average saw an increase of 

30,121.6 b/d in 2011 as to 8,273.0 b/d in 1960 (table 1). Ecuador and Qatar had the least oil 

production of 2% each as shown in figure 1 below. 

   
Table 1: Daily Crude oil Production of OPEC Members (Agoawike, 2013) 

Countries       1970            1980            1990         2000        2010          2017            2018 

Algeria         1,029.1      1,019.9          796.0        796.0       1,189.8       1,058.7        1,040.1 

Angola         83.9            150.0             473.8        736.1       1,757.6       1,632.2       1,473.3 

Ecuador          4.1              204.1             286.1         392.2      476.4          531.3         323.5 

Equatorial Guinea -           -                     -               115.3       237.1         128.6         517.2 

Gabon            108.8          174.5             274.4          282.8       233.2         210.1        120.2 

Iran               3,8829.0     1,467.4          3,135.3       3,661.3     3,544.0     3,867.3      193.4 
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Iraq              1,548.6       2,646.4          2,112.6       2,810.0     2,358.1      4,468.7     3,553.0 

Kuwait         2,989.6      1,663.7           858.6          1,996.1     2,312.1     2,704.2      4,410.0 

Libya            3,318.0       1,831.6          1,389.1        1,347.2     1,486.6     817.3        2,736.6 

Nigeria          1,083.1        2,058.0          1,726.7        2,053.6    2,048.3     1,535.6      951.2 

Qatar           362.4           471.4             405.6           648.2       733.4         600.0        1,601.6  

Saudi Arabia   3,799.1       9,900.5        6,412.5       8,094.5       8,165.6      9,959.2   10,317.3  

UAU.                779.6        1,701.9       1,762.6        2,174.7       2,323.8     2,966.5      3,008.3 

Venezuela       3,708.0       2,165.0       2,135.2       2,891.0       2,853.6     2,034.8      1,510.2 

OPEC            22,643.3     25,454.4     21,756.0     27,998.9     29,719.6   32,514.6    31,755.9 

Table 2: Daily Crude Oil Production by OPEC Members. Source: OPEC Annual Statistical 

Bulletin, 2018. 

 

Figure 1.0: OPEC Production Breakdowns, February 2013 
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Table 3.0: OPEC proven crude oil reserves, at the end of 2018. 

According to current estimates, 79.4% of the world’s proven oil reserves are located in OPEC 

member countries, with the bulk of OPEC oil reserves in the Middle East, amounting to 

64.5% of the OPEC total. 

  

2.1: The Impact of OPEC and OPEC+ on Oil Prices  

Countries involved in global oil production are either members of OPEC, OPEC+, or non-

OPEC nations. OPEC has 13 members: Algeria, Angola, Congo, Equatorial Guinea, Gabon, 

Iran, Iraq, Kuwait, Libya, Nigeria, Saudi Arabia, the United Arab Emirates, and Venezuela. 

Ten non-OPEC nations joined OPEC to form OPEC+ in late 2016 to have more control on the 

global crude oil market. These countries were: Azerbaijan, Bahrain, Brunei, Kazakhstan, 

Malaysia, Mexico, Oman, Russia, South Sudan, and Sudan. Not surprisingly, OPEC+ has a 

level of influence over the world economy that is even larger than OPEC's. Responding to the 

highly dynamic economic and geopolitical developments, these groups make changes to their 

oil production capacities, which impact the oil supply levels and result in oil price volatility.  

2.2 OPEC’S control of the market 

OPEC Member Countries have made significant additions to their oil reserves in recent years, 

for example, by adopting best practices in the industry, realizing intensive explorations 

and enhanced recoveries. As a result, OPEC's proven oil reserves currently stand at 1,189.80 

billion barrels.  

OPEC's oil exports account for roughly 60% of the total petroleum traded worldwide. The 

Energy Information Agency also reports that more than 80% of the world’s proven crude oil 
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reserves lie within the boundaries of the OPEC countries. Of that, roughly two-thirds lay within 

the Middle Eastern region in 2018 (OPEC, 2018).  

Additionally, all OPEC member nations have been continuously improving technology and 

enhancing explorations leading to further enhancements to their oil production capacities at 

reduced operational costs. Within the OPEC group, Saudi Arabia is the largest crude oil 

producer in the world and remains the most dominant member of OPEC. It is also the leading 

exporter of crude oil globally as seen in table 4 below. Each time there is a cut in Saudi oil 

production, there is a sharp rise in oil prices, and an increase in Saudi oil production stimulates 

a drop-in oil price.  

Since the 1973 Arab oil embargo, Saudi Arabia has managed to call the shots as far as oil prices 

are concerned, by controlling supply. All major oil price fluctuations in recent history can be 

attributed to changing production levels in Saudi Arabia, along with other OPEC nations.  

The 15 Largest Oil Exporters and the 15 Largest Oil Producers in the World for 2019 

 

15 Largest Oil Exporters 

(2019) 

      

Country US $Billions 
% of World 

Total 

  OPEC/Non-

Opec/OPEC+ 

Saudi Arabia 133.6 13.3% OPEC 

Russia 121.4 12.1% OPEC+ 

Iraq 83.3 8.3% OPEC 

Canada 68.1 6.8% Non-OPEC 

UAE 66.1 6.6% OPEC 

United States 65.3 6.5% Non-OPEC 

Kuwait 42 4.2% OPEC 

Nigeria 41 4.1% OPEC 

Kazakhstan 33.6 3.3% OPEC+ 

Angola 32.3 3.2% OPEC 

Norway 28.8 2.9% Non-OPEC 

Libya 24.8 2.4% OPEC 

Brazil 24 2.4% Non-OPEC 

United Kingdom 23.7 2.4% Non-OPEC 

Mexico 22.6 2.3% OPEC+ 

 

 

Top 15 Oil Producers 

(2019) 

Millions of Barrels Per 

Day 

 % of World 

Total 

  OPEC/Non-

Opec/OPEC+ 

United States 19.5 19% Non-OPEC 

Saudi Arabia 11.6 12% OPEC 

Russia 11.5 11% OPEC+ 

Canada 5.5 5% Non-OPEC 
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The 15 Largest Oil Exporters and the 15 Largest Oil Producers in the World for 2019 

China 4.9 5% Non-OPEC 

Iraq 4.8 5% OPEC 

UAE 4.1 4% OPEC 

Brazil 3.7 4% Non-OPEC 

Iran 3.2 3% OPEC 

Kuwait 3.0 3% OPEC 

Nigeria 2.02 2% OPEC 

Qatar 2.0 2% Non-OPEC 

Kazakhstan 2.0 2% OPEC+ 

Mexico 1.9 2% OPEC+ 

Norway 1.8 2% Non-OPEC 

Table 4.0: Source: World’s Top Exports (Exporters) and U.S. Energy Information 

Administration (Producers)  

2.3:  OPEC+  

OPEC+ controls over 50% of global oil supplies, according to Tamas Varga, senior analyst at 

PVM Oil Associates and quoted by CNBC. OPEC+ remains influential due to three primary 

factors:  

1. An absence of alternative sources equivalent to its dominant position. 

2. A lack of economically feasible alternatives to crude oil in the energy sector. 

3. The comparatively low-cost price advantage against the relatively high-cost non-OPEC 

production. 

In short, OPEC+ has the economic capability to disrupt or enhance the supply of oil to 

substantial levels at any time, severely affecting oil prices. For example, the 1973 Arab oil 

embargo by OPEC saw prices quadruple from $3 to $12 per barrel and, more recently, the 

sudden ramp-up in production by Saudi Arabia in March 2020 led to a sharp decline in the 

price of oil. On April 20, 2020, following the temporary lack of coordination between Russia 

and Saudi Arabia added to the lockdown, the front-month May 2020 WTI crude contract 

dropped 306%, or $55.90, for the session, to settle at negative $37.63 a barrel on the New York 

Mercantile Exchange. This suggests that holders of oil had to pay in order to get takers to their 

production.  

3.0 OPEC’s benefits to the member countries  

OPEC’s principal aim is the coordination and unification of petroleum policies of its Member 

Countries, and the determination of the best means for safeguarding their interests, individually 

and collectively. The Organization also seeks to devise ways and means of ensuring (a) the 

stabilization of prices in international oil markets with a view to eliminating harmful and 

unnecessary fluctuations, due regard being given at all times to the interests of the producing 

nations and to 8 the necessity of securing a steady income for them, (b) an efficient, economic 
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and regular supply of petroleum to consuming nations and (c) a fair return on their capital to 

those investing in the petroleum industry. (Khusanjanova, Jan 2011) 

OPEC members benefits from it in several ways. Mainly they could be divided in to two as 

follow: economical that we have already seen in previous part; and political. OPEC has proved 

to be a good example of an alternative international political economy with an undisputed 

amount of bargaining power and one of the few powerful organisations not controlled by the 

West (Farhan Al-Farhan 2003). This gathering brings great benefits in both economic and 

political sense for oil exporting countries. (Khusanjanova, Jan 2011)    

One of the benefits for the member countries can be identified regarding to the primary purpose 

of OPEC, which is to secure its member countries’ fair shares of the value of their oil resources, 

for the purpose of accelerating economic development and improving the welfare of people of 

the member countries (Iz Osayimwese 1999). (Khusanjanova, Jan 2011)Another non-economic 

benefit for the members of the organisation is that OPEC protects its member countries interest, 

within the oil market and the global arena. Also, the fact the organization provide and willing 

to increase its development assistance to the minor member countries is another advantage; 

since this will lead to diver the economy, reduce external debts, create new work places, reduce 

poverty and malnutrition.  Despite those benefits, it is also important for the member countries 

that the organization provides opportunity to influence on Western countries as most of them 

depends on the OPEC oil, as well as paying key role in the global oil market/ industry. This 

also includes the murky international politics synonymous with the oil industry. As we know 

OPEC emerge in time when the cold war has just end, and international attention was focused 

on the tense situation between the Eastern Block and the Western powers. (Khusanjanova, Jan 

2011). OPEC influence on member countries is great, since they drive more than 80%of their 

foreign exchange earnings, as well as huge share of GDP, from oil and gas exports. At least, 

70% of government revenue is derived from oil and gas sector as shown in table 5 below. 

 

 

Table 5.0: Dependence on Crude Oil 
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3.1 The Impact of non-OPEC production on oil prices  

Non-OPEC oil producers are crude oil-producing nations outside of the OPEC group and shale 

oil producers. Interestingly, some of the top oil-producing countries are non-OPEC nations. 

This includes the United States of America, which is the number one producer, Canada, and 

China.  

Most non-OPEC countries have high consumption levels and, thus, limited capacity to export. 

Many are net oil importers despite being high producers, which means they have minimal 

influence on oil prices. However, with the discovery of shale oil and shale gas, non-OPEC oil 

producers, particularly the United States, have enjoyed increased production and greater market 

share in recent times. While this has been a game-changer of sorts, shale oil technology requires 

substantial upfront investments, which acts as a deterrent to shale oil producers.  So far, the 

jury is out as to whether non-OPEC producers can have a material impact on the price of crude 

oil. High production levels from non-OPEC members from 2002 to 2004 and in 2010 did not 

result in price declines and instead brought higher oil prices. This is probably because non-

OPEC members did not have sufficient market share to affect the market price of oil. High 

production from 2014 to 2015, however, did cause prices to decline. Market pundits have 

opined that the decline in prices was probably due to an increase in supply from OPEC 

producers to counter the threat posed to their hegemony by non-OPEC producers.  

3.2: OPEC and non-OPEC countries vs. market forces  

Oil prices are also affected by geopolitical developments and economic interests. Additionally, 

“black swan" events, or unexpected events, greatly affect the supply/demand paradigm.  

One such event occurred in January 2020 when the global economy was roiled by the 

pandemic. The plummeting global demand for oil led to a fracturing of OPEC+, specifically 

between Saudi Arabia and Russia, the two largest oil exporters. In response, Saudi Arabia 

ratcheted up production. This overt attempt to capture market share led to a precipitous decline 

that saw the price of West Texas Intermediate (WTI) breach $20/barrel.  

An "extraordinary" meeting between OPEC and non-OPEC (read: Saudi Arabia and Russia) 

led to an agreement to cut production by about 10 million barrels per day (B/D). In what was a 
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classic buy-the-rumor-sell-the-fact trade, oil prices rose and then cratered as the market was 

not impressed by a global supply cut of 10 million B/D while global demand was projected to 

decline by 30 million B/D.  

3.3 OPEC’s Crude oil policy to Non-Member Countries 

The benefit from OPEC to non-OPEC counties is that the organisation focuses its activities on 

ensuring order and stability in the international oil market with reasonable prices. 

(Khusanjanova, Jan 2011)  

OPEC said non-member supply growth has been steady at 500,000 bpd in 2012, but should 

stand at 900,000 bpd for 2013. 

That was enough to convince OPEC leaders to maintain their current production level of 30 

million bpd. Although world oil demand could increase next year if major economies expand 

as expected, OPEC said that's likely to be offset by the projected increase in non-OPEC supply. 

Member states, however, would take whatever steps necessary to ensure oil markets are 

balanced and prices are reasonable. (Graeber, Dec 2012). The oil market is by nature, volatile, 

that's why OPEC introduced its price band mechanism two years ago, within a range of $22-

28/b which has been used successfully on several occasions since its introduction, there have 

been four production cuts so far last year totaling 5 mb/d, bringing agreed output down from 

26.7 mb/d in January 2001 to 21.7 mb/d now. With these decisions, OPEC is demonstrating its 

commitment in a very explicit way: its main objective is to achieve market stability. For that 

reason, when prices rose above 28 $/bbl in 2000, OPEC increased production by 5 mb/d.  

The dramatically collapse of prices in 1997-98 and also recently are still fresh in our minds and 

we still recall the dangers of letting matters get out of hand through failure to act soon enough 

and in the appropriate manner. There upon, the last year, and as was the case back in 1999, 

production cuts were imperative. For this same reason, on 11th September, when we saw that 

in a matter of a few hours, speculative activity had pushed prices up by more than 3 $/bbl, the 

Organization had not hesitated in assuring the world that OPEC would guarantee the supply of 

crude, as it has been doing and will keep on doing. No matter if OPEC is, sometimes, 

disparagingly referred to as a "cartel" that manipulates prices, or when, as now, it is being 

pointed to as if it doesn't have the capacity to stop the fall prices. 

The new decades (2020) witnessed an unprecedented beginning with the outbreak of the 

COVID- 19 pandemic pervading almost every aspect of daily lives. The pandemic had a 

detrimental impact on both the world economy and the energy sector, pressuring nations to 

take necessary, firm measures to slow the spread of the virus and counter its effects. 

The oil market saw demand in freefall, global storage filling quickly and large-scale volatility. 

This propelled OPEC and its partners in the Declaration of Cooperation intensify their 

collaborative efforts to restore much-needed stability, resulting in the largest and longest 

voluntary production adjustments in the oil market’s history. The important of these efforts 

was recognized by numerous countries and organizations, including G20 Energy Ministers, 

Argentina, Brazil, Canada, Colombia, Norway, the African Petroleum Producers’ 
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Organization, the International Energy Agency, the International Energy Forum and many 

independent producers  

4.0  Contribution of OPEC in the Global Petroleum Stabilisation and efficient supply  

4.1 Solemn Declaration 

The ‘Solemn Declaration’ adopted by the First Summit of the Sovereigns and Heads of State 

of OPEC Member Countries in March 1975, held in Algiers, added new policy guidelines in 

the light of the changing pattern of relationships between producer and consumer nations. It 

indicated that  

OPEC, in consultation and cooperation with the other countries of the world, should seek the 

establishment of a new international economic order based on justice, mutual understanding 

and a genuine concern for the well-being of all peoples. 

The Second Summit was held in Caracas, Venezuela, in 2000. The concluding ‘Solemn 

Declaration II’ saw Member Countries reaffirm their commitment to the guiding principles of 

the Organization — to achieve sustainable order and stability in the international oil market, 

with reasonable prices and fair returns to investors. They also examined oil’s enhanced role in 

future world energy demand, emphasized the strong link between security of supply and the 

security and transparency of oil demand, and stressed the need for improved dialogue and 

cooperation among all parties in the industry. They also revisited the issue of oil’s service to 

mankind, generally, and of the need 9 to link energy supply with both economic development 

and environmental harmony, so as to help reduce hardship and poverty in developing nations 

and stimulate their economies. 

In November 2007, Riyadh hosted the Third Summit. It built on the previous summits, 

reaffirming the inalienable and permanent sovereign rights of OPEC Member Countries over 

their natural resources. It also defined for the Organization three guiding themes, namely; 

Stability of global energy markets; Energy for sustainable development, Energy and 

environment  

Acknowledging the interrelated issues of providing petroleum, promoting prosperity and 

protecting the environment, Member Countries used the opportunity to re-commit themselves 

to ensuring adequate, timely, efficient, economic and reliable petroleum supplies to world 

markets. 

They also stressed the importance of ensuring that investment and trade policies are fair, and 

that they are structured not only to promote and facilitate technology transfer to developing 

countries, but that they allow for this to be done on affordable and cost-effective terms. 

Additionally, the Summit drew attention to the importance of cleaner and more efficient 

petroleum technologies for the protection of the local, regional and global environment, as well 

as to the importance of expediting the development of technologies that address climate change 

concerns. 
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5.0 Conclusion 

OPEC’s oil has been a vital source of energy for the world during the last half century, and will 

continue to be so throughout the 21st century. The economic performance in all OPEC 

countries, except Indonesia (former member), largely mirrors the behaviour of the oil and gas 

sector. Oil price volatility often translated instantaneously into sharp fluctuations in foreign-

exchange earnings and government revenues, with serious implications for macroeconomic 

management. Thus, the financing of oil and gas projects is very important for the economic 

development of OPEC member countries. OPEC influence and maintain the prices of oil by 

controlling the volume of oil production to ensuring the stabilization of price in the 

international oil markets, with a view to eliminating harmful and unnecessary fluctuations. This 

provides an efficient, economic and regular supply of petroleum to consuming nations and 

generation of revenues by member countries. However, the policy directions of OPEC revolve 

around four key interests; the responsibility to its members by protecting their interests either 

individually or collectively; protecting the market by stabilizing the prices and limiting 

volatility; the protection of consumer interests by ensuring the security of supply in an efficient 

and economic rate; and lastly the protection of investors’ interests by ensuring the profitability 

of their investments in the market. 

Introduction of quota system by OPEC member nations played a significant role in regulating 

the prices of crude in the world oil market, which erased the fear of fall in the price of oil in 

world oil market. The dynamics of the oil economy are complex, and oil prices depend on more 

than the rules of demand and supply, although at its most primal level, the market is the final 

arbiter of the price of oil. Under normal global market conditions, OPEC+ will continue to 

maintain its dominance in oil price determination. Despite challenges, such as fracking 

technology and oil discovery in non-OPEC regions, OPEC's share of the global market allows 

the organization to manipulate production quotas and continue to be a central player in oil price 

determination.  

However, despite big revenues from oil exporting, OPEC countries are still far from achieving 

the goal of transforming their enormous hydrocarbon potentials into human and physical 

capital, for sustainable economic development. To achieve their goal, member countries need 

to invest massively not only in oil and gas projects, beyond just maintaining and expanding 

production capacity, but also in economic diversification. Practically all member countries are 

financially strained. Many of them are faced with varying degrees of undue geopolitical risks 

that limit their access to external financial resources, under the existing international financial 

infrastructure.  

5.1 Recommendation 

 Further research should be carried out to see whether the Indonesian experience can be 

implemented for other member countries, especially for minor OPEC member countries. Most 

importantly whether they play a major key role as OPEC member nations in influencing 

decision-making process regarding quotas and funds distribution. 
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Abstract  

Educational institutions promptly implemented set of steps as a preventive measures to stop the spread 

of COVID-19 amongst Kogi state students, such as restrictive physical exercise popularly known as 

“social distancing”, putting on mask , daily health reporting , washing your hand with soap and water 

and the use of hand sanitizer.  Success of these behavioral changes comparing largely depends on 

awareness of the targeted population.  The aim of this study is to evaluate the most effective measures 

taken by individual to control the spread of the covid-19 pandemic in Kogi State using Chi-Square 

method . The researchers  conducted a survey using questionnaire among 500 students from two tertiary 

institutions in kogi state, 200 students from Kogi State Polytechnic and 300 students from Federal 

University Lokoja in Kogi state and only 200 questionnaires were successfully collected from the 

institutions. The questionnaires were focused on preventive measure taken mostly by students. The 

result show that the leading respondents were within 17 to 46 years age group. The preventive and 

supportive measures taken by students or provided by the respective institutions or authorities were 

positively related to students satisfaction and had an acceptable strength(x2> 9.488, df=2,p>=0.05). 

From the result received we noticed that most students in Kogi state, Lokoja take measures in the 

wearing nose masks, washing hands with soap and water, sanitizing hand after washing but students are 

not complying with social distancing and hand sanitizing after school hours. Moreover Health education 

training must be organized to improve COVID- 19 awareness. 

KEYWORDS: Chi-Square,Covid-19,Pandemic,Measures,Analysis,Preventive,Symptomatic 

 

1.0  INTRODUCTION 

Coronavirus belong to families of viruses that are well known in the community. Historical perspective 

have shown that the virus is a zoonotic disease transmitted through birds and mammals, with humans 

susceptible to infection and transmission of the virus (Hui DS, IA E, Madani TA, Ntoumi F, Kock R, 

Dar O, Ippolito G, TD MH, Memish ZA, Drosten C, et al, 2020;). The virus is caused by SARS-CoV-

2 with typical symptoms of fever, dry cough, and tiredness. On average, the incubation period is 5–6 

days from the time someone is infected with the virus to the onset of symptoms, with a maximum of 14 

days. Nucleic acid detection and genome sequencing have commonly been conducted with pharyngeal 

swabs, sputum, alveolar lavage fluid, feces, and other samples from patients to detect SARS-CoV-2 . It 

has been reported that COVID-19 can be transmitted person-to person, with the main transmission 

methods being either by air or contact (Lai CC, Shih TP, Ko WC, Tang HJ, Hsueh PR., 2020;). 

Therefore, persons can be infected by inhaling droplets or aerosols containing the etiologic agent SARS-
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CoV-2 that are exhaled by someone with the infection, or by contacting virus contaminated   items. 

According to (Zhao Qinglong,Wang Yao,Yang Meng, Meina Li, Zeyu Zhao, Xinrong Lu, Bo Shen, Bo 

Luan, Yifei Zhao,Bonan Cao, Laishun Yao, Benhua Zhao, Yanhua Su and Tianmu Chen, 2021) said 

that  Coronavirus disease 2019 (“COVID-19”) is an emerging respiratory disease caused by a novel 

coronavirus initially called 2019-nCoV but subsequently renamed Severe Acute Respiratory Syndrome 

Coronavirus (SARS-CoV-2) by the International Committee on Taxonomy of Viruses (ICTV). SARS-

CoV-2 is a new strain discovered in 2019, seems to have originated from bats with cases first reported 

from Wuhan, Hubei Province in China, suggesting an animal to- person spread in a live animal market. 

The virus has since then spread beyond Hubei to therest of the world via human transmission. Several 

countries including Nigeria have now reported community spread. Because of its wide spread across 

countries, the COVID-19 was declared as a pandemic by World Health Organization (WHO) on March 

11, 2020 . The disease which is highly infectious is characterized with the following main clinical 

symptoms: fever, dry cough, fatigue, myalgia, and dyspnea. (WHO. WHO Director-General’s opening 

remarks at the mission briefing on COVID-19., 2020.) 

To prevent further spread of the virus, civil societies and government agencies embarked on 

enlightenment campaigns for good hygiene and social distancing. Temperature screening was 

conducted at airports and those returning from countries with numerous confirmed cases of COVID-

19 were implored to self-isolate. The NCDC in association with State governments also began tracing 

and tracking of possible victims and their contacts. On March 18, 2020, the Lagos State government 

suspended all gatherings above fifty people for four weeks and ordered all lower and middle level 

public officers to stay-at-home (Ewodage, 2020). Similarly, the Federal government, on March 30, 

2020 introduced various containment strategies such as closing of the national borders and airspace, 

schools, worship centers and other public places, cancelling of mass gathering events and placing the 

Federal Capital Territory, Lagos and Ogun states on lock down for an initial period of fourteen days 

(Radio Nigeria, 2020). Covid-19 testing laboratories were set up in Lagos, Abuja and Irrua in Edo 

State while State governments opened isolation 

centres and imposed dawn to dust curfews in their territories. COVID-19, from the family of 

Coronavirus (others include SARS, H5N1, H1N1 and MERS), is a contagious respiratory illness 

transmitted through the eyes, nose, and mouth, via droplets from coughs and sneezes, close contact with 

infected person and contaminated surfaces. It has an incubation period of approximately one to fourteen 

days. The symptoms include cough, fever and shortness of breath, and it is diagnosed through a 

laboratory test. The contagion could lead to severe respiratory problems or death, particularly among 

the elderly and persons with underlying chronic illnesses. Some infected persons however, are carriers 

of the virus with no symptoms while others may experience only a mild illness and recover easily 

(Sauer, L. M., 2020).  The elderly and those with underlying chronic diseases are at higher risk of 

increased severity. It was reported in China that 18.5% of the patients with COVID-19 develop to the 

severe stage, which is characterized by acute respiratory distress syndrome, septic shock, difficult-to-
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tackle metabolic acidosis, bleeding and coagulation dysfunction (Dong N, Yang X, Ye L, Chen K, Chan 

EW-C, Yang M, Chen S., 2020;). According to European Centre for Disease Prevention and control, as 

of 16 April 2020, 2 029 930 cases of COVID-19 (in accordance with the applied case definitions and  

testing strategies in the affected countries) have been reported, including 136 320 deaths worldwide 

while in Africa there are 17 243 cases reported with five countries reporting most cases: South Africa 

(2 506), Egypt (2 505), Algeria (2 160), Morocco (2 024) and Cameroon (855) with 911 deaths; the five 

countries reporting most deaths are Algeria (336), Egypt (183), Morocco (127), Tunisia (35) and South 

Africa (34) (Ibrahim, Rabiu,Kabir, Zubair Ovavi,Yahaya, Isah Adagiri,Itopa, Ododo Benard,Yakubu, 

Abdulsalam,Abdullahi, Ajayi Onimisi, 2021). In Nigeria, the first case was reported on the 27th 

February 2020 and as at 16th  April, 2020, 442 confirmed cases have been reported in 20 states with 13 

deaths ( Nigeria Centre for Disease Control, An update of COVID-19 outbreak in Nigeria.). Currently 

there is specific antiviral treatment and preventive vaccine. There are guidelines recommended to 

decline the spread of infection and respond to the challenges during the epidemic. CDC recommended 

that coronavirus spreads mainly from person-to person by close contact (within about 6 feet) with 

infected people via respiratory (coughs or sneezes) or transmitted by touching a surface or object that 

the virus on it . The best prevention is to avoid being exposed to COVID-19. This is done by washing 

hands with soap and water, and using face masks, isolating confirmed and suspected cases of the 

spreading, people’s adherence to these control measures are important and this depend largely on their 

health knowledge and attitudes, and preventive practices (KAP) towards infection by Severe 

Respiratory Syndrome-Cov-2 in accordance with KAP theory . A study has shown that SARS outbreak 

in 2003 suggest that knowledge and attitudes towards infectious diseases are associated with level of 

panic emotion among the population, which can further complicate attempts to prevent the spread of 

the disease . To facilitate the management of COVID-19 in Nigeria, there is an urgent need to 

understand the public’s awareness of the disease.   

Lokoja residents do not take precaution during this COVID-19 pandemic which can lead to spread of 

COVID-19 disease in Lokoja. This lead us to focus our research on the students in Lokoja to analyze  

the extent to which students comply to the preventive measures prescribed by WHO.  

The aim of this research paper is to use chi-square modeling to evaluate the effect of preventive 

measures to control covid-19 pandemic in the institutions in Lokoja. 

One of the drawbacks of this study was the limited sample representativeness. Due to limited access to 

internet and online health information resources, vulnerable population of Lokoja under this COVID-

19 pandemic were not like reached and this research is limited to the higher institution students in 

Lokoja. 

 

2.0 LITERATURE REVIEW 

According to Covid-19 guidance for schools in Nigeria  by NCDC reported that  in 2019 coronavirus 

disease (COVID-19) is  caused by a new strain of coronaviruses that has not been previously identified 
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in humans. It was first detected on the 7th of January, 2020 in Wuhan, China. Some coronaviruses can 

be transmitted from person to person, usually after close contact with an infected patient, for example, 

in a household or health care most initial transmission appeared to be zoonotic, personto-person 

transmission is the most common mode of transmission currently.  

 

WHAT ARE THE SYMPTOMS OF COVID-19?  

The incubation period of COVID-19 is between 2 and 14 days. This is the time between when a person 

gets infected and when they start showing symptoms. If a person remains well 14 days after contact 

with someone with confirmed COVID-19, it is unlikely that they have been infected. The following 

symptoms may develop in the 14 days after exposure to someone who has COVID19 infection:  cough 

 shortness of breath or difficulty in breathing  fever  muscle pain Generally, these infections can 

cause more severe symptoms in people with weak immune systems, older people, and those with long-

term conditions like diabetes, cancer and chronic lung disease. There is no evidence that children are 

more affected than other age groups few cases have been reported in children.  

 

HOW IS COVID-19 SPREAD? 

 The spread of COVID-19 is most likely to happen when there is close contact (within 2 metres) with 

an infected person. The risk increases the longer someone has close contact with an infected person. 

Droplets produced when an infected person coughs or sneezes (respiratory secretions) containing the 

virus are most likely to be the most common means of transmission. There are two routes by which 

people could become infected: Secretions can be directly transferred into the mouths or noses of people 

who are nearby (within 2 metres) or could be inhaled into the lung. It is also possible that someone may 

become infected by touching a surface or object that has been contaminated with respiratory secretions 

(such as touching a doorknob or shaking hands with an infected) and then touching their own mouth, 

nose or eyes. COVID-19 is spread only by people who have been exposed to the virus. People do not 

get sick with Covid 19 based on their Nationality or any other characteristic. 

 

HOW CAN YOU PREVENT THE SPREAD OF COVID-19? 

The best way to prevent infection and spread of COVID-19 is to avoid being exposed to the virus by 

following basic hand and respiratory hygiene measures. The NCDC recommends that schools and other 

learning institutions take the following measures:  

1. Ensure that students and staff wash their hands often; it is advised that the teachers supervise younger 

children.  

2.  Ensure that an alcohol-based sanitizer is made available at all entrances to the school.  

3. Students and teachers should cover their mouth and nose with tissue when coughing or sneezing. 

Throw the used tissue away into a closed bin and wash your hands. If you don’t have a tissue, cough or 

sneeze into your flexed (bent) elbow. Have tissues available. A demonstration should also be done on 
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how to sneeze into their elbow if no tissue is available. Students and teachers who feel unwell should 

stay at home and should not attend school or any educational or public setting.  

4.  Students, staff and visitors should wash their hands before leaving home , on arrival at school or 

after using the toilet or after breaks and sporting activities or before preparing food or before eating any 

food, including snacks and before leaving school  

5. Avoid touching eyes, nose, and mouth with unwashed hands  

6. Avoid close contact with people who are unwell  

7. Schools should clean and disinfect frequently touched objects and surfaces  

8.  Limit the number of visitors to your school; parents, care-givers and drivers should drop students 

off at the school entrance. The only items you need in order to prevent the spread of COVID-19 are 

your usual household goods: soap, water, hand sanitizer, tissues, and everyday cleaning items. There 

are medications or solutions you can take to prevent COVID-19. 

 

WHAT TO DO IF STUDENTS OR STAFF BECOME UNWELL AND SHOW SYMPTOMS OR 

BELIEVE THEY HAVE BEEN EXPOSED TO COVID-19 (EITHER THROUGH TRAVEL TO 

A COUNTRY WITH CONFIRMED CASES OR ONGOING COMMUNITY TRANSMISSION) 

People who within 14 days before the onset of illness have returned from to any country with confirmed 

or ongoing community transmission should contact NCDC immediately on 0800 9700 0010 and self-

isolate (stay at home for 14 days on returning from one of these countries, before returning to school). 

Do not attend classes or an educational setting until after 14 days of return. This measure will help 

protect your household and your local community. If a student becomes unwell, they should be taken 

to the school clinic/medical officer and a parent contacted. If they have a travel history to a country with 

confirmed cases or ongoing community transmission, proper procedures should be followed, notifying 

NCDC for further guidance.  If a staff member becomes unwell in the facility and they have a travel 

history to a country with confirmed or ongoing community transmission of COVID-19, the individual 

should be kept in a room on his/her own, and NCDC notified. Whilst you wait for advice from NCDC, 

ensure the student or staff member is isolated in a separate room, behind shut doors, reducing contact 

with other people. Keep the room they are in well ventilated. If they need to go to the bathroom whilst 

waiting for medical assistance, they should use a separate bathroom if available. Make sure that students 

know to tell a member of staff if they feel unwell.  

 

WHAT TO DO IF A CASE OF COVID-19 (STUDENT OR STAFF) IS SUSPECTED IN YOUR 

SCHOOL 

 If anyone has been in contact with a suspect case in a school, they should contact NCDC on 0800 9700 

0010. While laboratory test results for COVID-19 are awaited, there is no need to close the facility or 

send students or staff home. Until the outcome of test results is known there is no action that staff 

members need to take apart from ensuring basic hygiene advice is followed and school premises are 
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kept clean and waste is disposed of. Once the results arrive, where tests are negative for COVID-19, 

parents will be advised and return to school classes as normal.  

 

WHAT TO DO IF A CASE OF COVID-19 (STUDENT OR STAFF) IS CONFIRMED IN YOUR 

SCHOOL NCDC  

The school should be contacted the to discuss the case, identify people who had been in contact with 

the student or staff member, and advise on actions or precautions that should be taken. Appropriate 

measures to isolate and identify other contacts will be advised. NCDC will be in touch with any contacts 

of the patient to provide them with appropriate advice. Advice on cleaning of communal areas such as 

classrooms, changing rooms and toilets will be given by NCDC. If there is a confirmed case, a risk 

assessment will be undertaken by the school with advice from NCDC. Closure of the educational setting 

will be advised based on the findings of the risk assessment.  

 

WHAT TO DO IF STUDENTS OR STAFF IN YOUR INSTITUTION ARE CONTACTS OF A 

CONFIRMED CASE OF COVID-19 WHO WAS SYMPTOMATIC WHILE ATTENDING 

YOUR SCHOOL 

The definition of a contact includes: any student or staff member in close face-to-face or touching 

contact including those undertaking small group work (within 2 metres of the case for more than 15 

minutes) talking with or being coughed on for any length of time while the individual is symptomatic 

anyone who has cleaned up any of the bodily fluids of the individual close friendship groups any student 

or staff member living in the same household as a confirmed case, or equivalent setting such as boarding 

school dormitory or other student accommodation Contacts are not considered cases and if they are 

well, they are very unlikely to have spread the infection to others, however:  

1. they should be asked to self-isolate at home, or within their boarding school dormitory room, for 14 

days from the last time they had contact with the confirmed case  

2.  they will be actively followed up by NCDC  

3.  if they develop any symptoms within their 14-day observation period they should contact NCDC 

on 0800 9700 0010  

4.  if they become unwell with cough, fever or shortness of breath they will be tested for COVID19  

5. if they are unwell at any time within their 14-day observation period and they test positive for 

COVID-19, they will become a confirmed case and will be treated for the infection Family and friends 

who have not had close contact (as listed above) with the original confirmed case do not need to take 

any precautions or make any changes to their own activities such as limiting attendance at school or 

work, unless they become unwell.  

6. If a confirmed case occurs in a school, NCDC will provide further advice and will work with the 

head teacher, principal and or proprietor for further guidance. Outside those that are defined as close 

contacts, the rest of the school does not need to take any precautions, apart from basic hand and 
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respiratory hygiene practices. No further changes to activities linked with attending school or work as 

usual, unless they become unwell, will be necessary.  

 

WHERE DO I GET ACCURATE INFORMATION FROM? Be aware that media speculation is 

common about COVID-19 and not everything you read in the newspapers or online, or hear is accurate 

or verified. Trusted and accurate information will always be released by the Federal Ministry of Health 

or the Nigeria Centre for Disease Control. You can find the latest information and advice by contacting 

NCDC on:  

1. NCDC Toll-free Number: 0800-97000010  

2. SMS: 08099555577  

3. WhatsApp: 07087110839  

4. Website for additional resources: www.ncdc.gov.ng   

5. Twitter and Facebook: @NCDCgov After self-isolation and there are no symptoms, individuals can 

return to work, school and everyday activities. Tests are not necessary and should only be done in the 

case where the individual has symptoms and meets the case definition. 

 

REVIEW OF A RELATED WORK 

(Ibrahim, Rabiu,Kabir, Zubair Ovavi,Yahaya, Isah Adagiri,Itopa, Ododo Benard,Yakubu, 

Abdulsalam,Abdullahi, Ajayi Onimisi, 2021) worked on  Knowledge Attitude and Preventive Practices 

towards Infection by Severe Respiratory Syndrome-CoV-2 among Residents of Kogi State during the 

COVID-19. The Researchers said that  Pandemic Global spread of the Severe Acute Respiratory 

Syndrome-CoV-2 (SARS-CoV-2)  responsible for the COVID-19 pandemic constitute a public health 

threat requiring strict infection prevention practice for every individual in the community. Control 

measures have been prescribed to check the rapid spread of the COVID-19 pandemic in Nigeria. 

Whether populations in these communities adhere optimally to these control measures depends on a 

number of factors. This study aimed to assess health knowledge and attitude, and preventive practices 

regarding Infection by SARS-Cov-2 among residents of Kogi State during the COVID-19 Pandemic. A 

cross-sectional study was conducted among residents of Kogi State. Using the authors’ internal 

connections with the Kogi residents, 865 residents were recruited into the study via simple random 

sampling method. The data were collected by an online questionnaire designed by Google form which 

was adapted from a study in China. The data were analyzed using SPSS version 23 at various levels 

with p value at < 0.05. Among 865 questionnaires sent out, 639 were filled completely and returned 

given a respondent rate of 73.9%. Of the 12 questions on knowledge, the mean overall correct answers 

was 9.9 given overall correct rate of the participants’ knowledge of 82.5%. 88.4% of the respondents 

had confidence that Nigeria can win the battle against COVID-19. Just about 52.6% of the participants 

wore masks when going out in recent days. In multiple binary logistic regression analyses, there was 

significant statistical association between the COVID-19 knowledge score, and a lower likelihood of 
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negative attitudes (OR: 0.87-3.98, P<0.001) and preventive practices towards COVID-19(OR: 0.53-

0.67, P<0.001).Health education training to improving COVID-19 knowledge is needed for Kogi 

residents to have optimistic attitudes and maintain appropriate preventive practices. 

 

(Zhao Qinglong,Wang Yao,Yang Meng, Meina Li, Zeyu Zhao, Xinrong Lu, Bo Shen, Bo Luan, Yifei 

Zhao,Bonan Cao, Laishun Yao, Benhua Zhao, Yanhua Su and Tianmu Chen, 2021) proposed on 

Evaluating the effectiveness of measures to control the novel coronavirus disease 2019 in Jilin Province, 

China. They said based on differences in populations and prevention and control measures, the spread 

of new coronary pneumonia in different countries and regions also differs. This study aimed to calculate 

the transmissibility of coronavirus disease 2019 (COVID-19), and to evaluate the effectiveness of 

measures to control the disease in Jilin Province, China. The data of reported COVID-19 cases were 

collected, including imported and local cases from Jilin Province as of March 14, 2019. A Susceptible–

Exposed–Infectious–Asymptomatic–Recovered/Removed (SEIAR) model was developed to fit the 

data, and the effective reproduction number (Reff) was calculated at different stages in the province. 

Finally, the effectiveness of the measures was assessed. A total of 97 COVID-19 infections were 

reported in Jilin Province, among which 45 were imported infections (including one asymptomatic 

infection) and 52 were local infections (including three asymptomatic infections). The model fit the 

reported data well (R2 = 0.593, P < 0.001). The Reff of COVID-19 before and after February 1, 2020 

was 1.64 and 0.05, respectively. Without the intervention taken on February 1, 2020, the predicted cases 

would have reached a peak of 177,011 on October 22, 2020 (284 days from the first case). The projected 

number of cases until the end of the outbreak (on October 9, 2021) would have been 17,129,367, with 

a total attack rate of 63.66%. Based on the comparison between the predicted incidence of the model 

and the actual incidence, the comprehensive intervention measures implemented in Jilin Province on 

February 1 reduced the incidence of cases by 99.99%. Therefore, according to the current measures and 

implementation efforts, Jilin 

Province can achieve good control of the virus’s spread.COVID-19 has a moderate transmissibility in 

Jilin Province, China. The interventions implemented in the province had proven effective; increasing 

social distancing and a rapid response by the prevention and control system will help control the spread 

of the disease. 

 

(Tanwne Sarker, Apurbo Sarkar, Md. Ghulam Rabbany, Milon Barmon, Rana Roy, Md. Ashfikur 

Rahman,Kh. Zulfikar Hossain, Fazlul Hoque and Muhammad Asaduzzaman, 2021) worked on 

Evaluation of preventive, supportive and awareness building measures among international students in 

China in response to COVID-19: a structural equation modeling approach .Education institutions 

promptly implemented a set of steps to prevent the spread of COVID-19 among international Chinese 

students, such as restrictive physical exercise, mask wear, daily health reporting, etc. Success of such 

behavioral change campaigns largely depends on awareness building, satisfaction and trust on the 
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authorities. The purpose of this current study is to assess the preventive, supportive and awareness-

building steps taken during the COVID-19 pandemic for international students in China, that will be 

useful for planning such a behavioral change campaign in the potential pandemic situation in other parts 

of the world. We conducted an online-based e-questionnaire survey among 467 international students 

in China through WeChat. The data collection duration was from February 20, 2020 to March 10, 2020 

and we focused on their level of awareness, satisfaction, and trust in authorities regarding pandemic 

measures. Simple bivariate statistics was used to describe the background characteristics of the 

respondents along with adoption of the partial least squares-structural equation modeling (PLS-SEM) 

as the final model to demonstrate the relationship between the variables. In their study, the leading 

group of the respondents were within 31 to 35 years’ age group (39.82%), male (61.88%), living single 

(58.24%) and doctoral level students (39.8%). The preventive and supportive measures taken by 

students and/or provided by the respective institution or authorities were positively related to students’ 

satisfaction and had an acceptable strength (β = 0.611, t = 9.679, p < 0.001). The trust gained in 

authorities also showed an acceptable strength (β = 0.381, t = 5.653, p < 0.001) with a positive direction. 

Again, the personnel awareness building related to both students’satisfaction (β = 0.295, t = 2.719, p < 

0.001) and trust gain (β = 0.131, t = 1.986, p < 0.05) in authorities had a positive and acceptable 

intensity. Therefore, our study clearly demonstrates the great impact of preventive and supportive 

measures in the development of students’ satisfaction (R2 = 0.507 indicating moderate relationship). 

The satisfied students possessed a strong influence which eventually helped in building sufficient trust 

on their institutions (R2 = 0.797 indicating above substantial relationship). The worldwide student 

group is one of the most affected and vulnerable communities in this situation. So, there is a profound 

ground of research on how different states or authorities handle such situation. In this study, we have 

depicted the types and magnitude of care taken by Chinese government and educational institutions 

towards international students to relieve the panic of pandemic situation. Further research and such 

initiatives should be taken in to consideration for future emerging conditions. 

 

3.0 METHODOLOGY AND RESULT 

The data were collected by a questionnaire distributed to the students on the campus. The data were 

analysed using Chi Square Method at various levels with p value at >=0.05. 

Table1a: Student Response on Wearing Masks (Table of Observed Values) 

 

 

 

 

 

Student 

Response  

Always Not 

Often 

Not 

At 

All 

Total 

A 40 50 10 100 

B 55 15 30 100 

Total 95 65 40 200 
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Where A is Kogi State Polytechnic Students and B is Federal University Lokoja Students. 

Null Hypothesis: There is no relation between the students and student response on preventive 

measures. There is no effect of wearing masks on the spread COVID-19. 

Alternative Hypothesis: There is significant relation between the students and student response on 

preventive measures. There is effect of not wearing masks on the spread COVID-19. 

Significance Level ( α)=0.05 

Expected Value= (Total Col* Total Row)/200 

Significant Level (α)=0.05 

ValueExpected

valueExpectedvalueObserved
x

2
2 )( −
=

 

Table1b: Calculation of Expected Values and chi square (χ2) 

 

 

 

 

 

  

  

  

  

   

 

 

 

X2 = 31.21457489 

Χ2
tabular = 30.10 

Χ2
calculate =31.21 

Χ2
calculate>   χ2

tabulated 

 

The degree of 31.21 freedom = (r-1)(c-1) 

     (2-1)(3-1) 

                                                           (1)(2) = 2 

df = 2. 

The degree of freedom (df) = 2. The X2 value of 31.21 is significant at all levels beyond 0.001. 

 

 

Therefore we reject Null Hypothesis, and accept Alternative hypothesis  

Observed 

Value 

(O) 

Expected 

Value 

(E) 

O-Ɛ (O-Ɛ)2  



 2)( −o
 

40 47.5 -7.5 56.25 1.18421053 

50 32.5 17.5 306.25 9.42307692 

10 20 -10 100 5.0 

55 47.5 7.5 56.25 1.18421052 

15 32.5 17.5 306.25 9.42307692 

30 20 10 100 5.0 

Total(X2)    31.21457489 
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Alternative Hypothesis: There is significant relation between the students and student response on 

wearing mask to control the spread of COVID -19 

Conclusion:  Χ2
calculate>   χ2

tabulated 

The students wearing mask in  the  higher institution in lokoja is high therefore there is effect of wearing masks to control  the spread of 

COVID-19. 
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Table2a: Students Response on washing Hands with soap and Water 

 

 

 

 

 

 

 

 

 

 

 

Table2b: Calculation of Expected Values and  chi square 

 

 

 

 

Table2b: Calculation of Expected Values and Chi-Square. 

 

 

 

  

 

 

 

 

 

 

O 

 

Ɛ 

 

(0-Ɛ) 

 

(O-Ɛ)2 

 



 2)( −o
 

32 45 13 169 3.75555555 

30 25 5 25 1 

38 30 8 64 2.133333333 

58 45 13 169 3.75555555 

20 25 -5 25 1 

22 30 -8 64 2.133333333 

Total(X2)    13.7777778 

Student 

Response on 

Washing of 

Hands  

 

 

Always 

 

 

Not 

often 

 

 

Not at 

all 

 

 

Total  

A 32 30 38 100 

B 58 20 22 100 

Total 

column  

90 50 60 200 

 



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  136 

 

 

 

 

 

 

 

 

X2
c = 13.78 

Table3a: Students Response on hand sanitizing after washing 

 

X 2
t= 10.827 the x 2 value of 13.78 is significant at all levels beyond 0.001 the result indicate that 

student performance on washing of hands in Lokoja  is very high 

H0 : There is no effect of washing hands on the control of spread COVID-19 among students. 

H1: there 

is effect of 

washing 

hands on 

the control 

of 

COVID-

19 among 

student. 

X2
c> X 2

t  

Therefore 

there is 

effect of washing hands on the control of COVID-19 among students. 

 

Table3b: Calculation of Expected Values and chi square 

 

 

X 2 = 9.5238 

df  = 2 

X2
c> X 2

t 

Therefore we reject Null Hypothesis, and accept Alternative hypothesis  

Student Response on 

Sanitize after hands  

washing 

 

 

Always 

 

 

Not often 

 

 

Not at all 

 

 

Total  

Kogi State 

Polytechnic 

40 20 40 100 

Full 30 40 30 100 

Total column  70 60 70 200 

 

O 

 

Ɛ 

 

(0-Ɛ) 

 

(O-Ɛ)2 

 



 2)( −o
 

40 35 5 25 3.7142857 

20 30 -10 100 3.3333333 

40 35 5 25 0.7142857 

30 35 -5 25 0.7142857 

40 30 10 100 3.333333 

30 35 -5 25 0.71428571 

Total(X2)    9.52380941 
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Alternative Hypothesis: There is significant relation between the students and student response on 

hand Sanitize. 

Sanitize hand after washing is significant at all levels beyond 0.01 sanitize hand after which means the 

performance of washing of hands among students is high in Kogi State. 

 

 

 

 

H0 : There is no effect of Sanitize hand after washing  on the control of spread COVID-19 among 

students. 

H1: there is effect of  Sanitize hand after washing  on the control of COVID-19 among student. 

X2
c> X 2

t  Therefore there is effect of Sanitize hand after washing hands on the control of COVID-19 

among students. 

 

Table 4a: Students Response on social distance 

 

 

 

 

 

 

 

 

 

 

 

 

Table4b: Calculation of Expected Values and  chi square 

X 2 = 1.03 

Student Response 

on social distance 

 

 

Always 

 

 

Not often 

 

 

Not at all 

 

 

Total row 

A 49 36 15 100 

B 42 42 16 100 

Total column  91 78 31 200 

     

 

O 

 

Ɛ 

 

(0-Ɛ) 

 

(O-Ɛ)2 

 



 2)( −o
 

49 45.5 3.5 12.25 0.269230769 

36 39 -3 9.0 0.230769230769 

15 15.5 -0.5 0.25 0.016129032258 

42 45.5 -3.5 12.25 0.269230769 

42 59 3.0 9.0 0.230769230769 

16 15.5 0.5 0.25 0.016129032258 

Total(X2)    1.032258064 
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X 2< 7.815 Therefore null hypothesis uphold means that the social distance is not obey in the higher 

institution in Lokoja. 

 

Table5a: Students Response in Sanitize hand after day class or  work 

 

Table5b:  Calculation of Expected Values and  chi square 

 

X 2 = 3.92<0.05 null hypothesis uphold means that sanitize their hand after school work is not obey 

by the higher institution students in Lokoja. 

 

A graph shown the responses of the students towards the preventive measure against CoVID-19 

pandemic. 

 

 

 

 

 

 

 

 

Student Response 

in Sanitize hand 

after day class or  

work 

 

 

Always 

 

 

Not often 

 

 

Not at all 

 

 

Total  

A 48 32 20 100 

B 54 36 10 100 

Total column  102 68 30 200 

 

O 

 

Ɛ 

 

(0-Ɛ) 

 

(O-Ɛ)2 

 



 2)( −o
 

48 51 13 9 0.176470588 

32 34 -2 4 0.1176470588 

20 15 5 25 1.666666666 

54 51 3 9 0.176470588 

36 34 2 4 0.1176470588 

10 15 -5 25 1.666666666 

Total(X2)    3.9215686263 
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Figure 1:Graph showing the analysis of the effective measures taken by individual to control the spread 

of the covid-19 pandemic in Kogi State 

4.0 DISCUSSION OF THE RESULTS 

From Table 1 to Table 3 the calculated value (Χ2
calculated) is greater than tabulated value(χ2

tabulated) which 

means that null hypothesis(H0) will be rejected and Alternative hypothesis (H1) will be accepted that 

wearing of masks, washing hands with soap and water are obey by few students while social distance 

and sanitize hands after schools hour are not strictly obey because the calculated value(Χ2
calculated) is less 

than the tabulated value(χ2
tabulated). 

 

5.0 CONCLUSION 

The findings shows us that the students are not strictly obey the prevent measure by the educational 

institution authority so there is a need for the authorities to organize the necessary health educational 

programs and trainings in order to provide up-to-date information and deliver the best practice to control 

the COVID-19 disease in our higher institution in  Lokoja. Nevertheless the objective one was achieved 

by review a related work and the two objectives were achieved by using chi-square method. 

Based on the findings, it is recommended that the government should do awareness  by coming out in 

group, through media and educating students in the school premises as a compulsory course for all level. 

To prevent further spread of the virus, civil societies and government agencies embarked on 

enlightenment campaigns for good hygiene and social distancing. Temperature screening must be 

conducted when coming inside the hostel, class  and before entering the school gate for lecture and 

hostel  The NCDC in association with State governments also began tracing and tracking of possible 

victims and their contacts among students. 

It is also recommend that machine learning techniques can also be apply to better achieve the objectives 

of this research. This research is limited to the paper which can not take a larger sample size or employ 

more relevant empirical methods.  
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Abstract 

The environmental degradation has posed serious challenges in the globalized world at  21th century. The 

rapid development of   urban area, increase in industrial developments, advent of new technological 

methods in agricultural production and over-population growth are amid the several factors that 

continued to generate problem for the environmental degradation   especially   in Nigeria. These problems 

are multidimensional and their negative effects are very severe. Nigeria is one of the nations in the world 

contending with the challenges of  environmental sustainability arising from climatic variations and these 

problems often  resulted and worsened the relentless clashes between farmers-herders crisis  in the North- 

Central Nigeria where desertification and desert invasion affecting  agricultural production. This paper will 

examined the influence of climate variation on ecological and  agricultural sustainability in North 

Central Nigeria and in what way urbanization and population progression affected ecological and 

agricultural sustainability overtime.  The study has three hypothetical questions link with the research 

objectives. Similarly, this  study review the existing  research work that was based  on primary and secondary 

sources of data through cross-examination of related literature and questionnaire  were administrated within a 

reasonable sample size . The results shownthat human activities such as urbanization, agricultural activities 

and deforestation are major factors that obstruct conservational . The study recommends regulation on 

ecological preservation, sensitization on consequence of environmental pollution and formulates a 

policies on environmental protection and sustainability in Nigeria. 

Keywords: Agricultural, environmental,   Farmers-herders,  North-Central  and Sustainability 

 

1.0 Introduction  

The environmental sustainability has remained a major challenges facing both developed and developing 

country at the present 21 century. The challenges are interaction of human activities on its environment, 

continuous increase in population growth rate,  suburbanization, industrialization and 

technological development. We  o b s e r v e d  t h a t  t h es e  c h a l l e n ge s  we r e  l i nk s  t o  p e r s i s t e nc e  

c h a n g e  i n  c l i ma t i c  co n d i t i o n .  C l i ma t e  c h an g e   is one of  the major  factors that  affect 

environmental sustainability especially in the developing economic of Africa nation  where subjects matters 

such as desert encroachment, indiscriminate falling   down of economics trees are exacerbating  leading to 

crisis that often occur between farmers and herders       in the North central states and other part of the 

Nigeria. Climate can be defined as change in the   average atmospheric condition of place over a long period 

of time.  Rachel (2015) the majors meters that influence persistence in climate change and poor environmental 

sustainability are temperature, rainfall, relative humidity, atmospheric pressure, and wind among others. The 

c l imat ic  condi t ions a re  major parameters that determine human- activities which influence agricultural 

productivity.  In   Nigeria, agriculture remains the main occupation of people of Northern Nigeria, which 

contribute positive. Abdulkarim(2016) stated that population pressure resulted to quest for means of livelihood, 

mailto:tunde4yem@yahoo.com
mailto:talk2funmeh@yahoo.com
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persistence in climate condition  and  variability in climate characteristics affect the actualization of a robust 

plans of achieving environmental sustainability. 

This paper intends to observe the perception of respondents concerning the effects of climatic variation on 

agricultural sustainability in North central Nigeria.  The study has the following objectives: 

To evaluate the perception of respondents on causes of   climate   variability in North Central Nigeria. 

To measure the perception of respondents concerning the effect of climate variability on environmental 

sustainability in North Central Nigeria. 

To evaluate the perception of respondents concerning the effect of climate variability on agricultural  

production  in  North Central  Nigeria. 

Research Hypotheses 

The research hypothesis in this study are: 

HOA: There is no significant difference in the perception of respondents concerning factors  

responsible for climate variability in North Central Nigeria. 

HOB: There is no significant difference in the awareness of respondents concerning the effect 

of climate variability on environmental sustainability in North Central Nigeria. 

HOC: There is no significant difference in the awareness of respondents concerning the  

effects of climate variability on agricultural productivity in North Central Nigeria. 

2.0   Literature Review on Climate Change and its Effects 

      IPCC(2007) viewed climate change  as a changes in the state of weather conditions due to changes 

in the atmospheric  mean levels and change in the variability of climatic properties. We observed that  change 

in the mean levels of climate conditions  depends on  level of deviation from the normal atmosphere.  Rachel 

(2015) describe climate change as inherent dynamic change in climatic properties leading to temporal scale 

variations in monthly, seasonal, annual, decadal, periodic, quasi-periodic or non-periodic. Climate change has 

been described as a statistical variation that persists for a long periods of time. These variations are shift in 

the relative frequency and  change  in magnitude of sporadic weather events and measurement of continuous rise 

in global average surface temperature ( Ogbuabor and Egwuchukwu, 2017). 

Scholars such as Odjugo and Akpodiogagaa (2010), Turner (1988), Shaker(2015) were undivided in 

supporting the view  that climate change is caused by two basic factors, which include natural processes (bio-

geographical) and human activities (anthropogenic). Salisu, Abdulkarim, and Samuel (2015) viewed that the 

natural practices that affect environmental sustainability  are cosmological and interplanetary factors. The 

cosmological comprises the changes in the eccentricity of the earth's orbit, changes in the obliquity of the plane of 

ecliptic and changes in orbital procession while the extra-terrestrial factors are solar radiation quantity and quality 

among others. While interplanetary encompasses human activities that either emit large amount of greenhouse 

gases into the atmosphere that depletes the ozone layer or activities that reduce the amount of carbons absorbed 
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from the atmosphere. IPCC (2007) and Odjugo and Akpodiogagaa (2010) stated that the “ human factors that 

emit large amounts of greenhouse gases include industrialization, burning of fossil fuel, gas flaring, 

urbanization and agriculture. On the other hand, human activities that reduce the amount of carbon sinks are 

deforestation, alterations in land use, water pollution and agricultural practices”. The human activities have 

been established by many scholars as factors that are responsible for the continuing  change in atmospheric 

conditions. The continuous increase in urbanization, industrial developments, technological developments 

and population growth are major factors that contribute to environmental degradation in Africa. The problems 

of environmental degradation are multidimensional and their consequences are severe. Nigeria is one of the 

countries in the world contending with the problem of environmental sustainability due to persistence in climate 

change and these problem often resulted and worsened continuous clashes between herders and farmers 

particularly in the northern part of Nigeria where desertification and desert invasion is moving fast and have 

since taken over farm lands and villages.  

The temperature trend in North central Nigeria  since 1910 indicate continuous persistence in climate 

change. The pattern of increase in average temperature are temporal and spatial in nature  with  sharp 

rise in air temperatures in the early 1960s to late 1980s, which continued till date. The average air 

temperature in Northern Nigeria in the years 1901 and 2015 lies between 28.6oC and 34.5oC (Mcquire 

2002,  IPCC 2007). The rainfall trend in North central Nigeria between 1910 and 2015 indicate a general 

decline in average intensity of rainfall in the zone due to persistence in climate change. This reduction 

in quantity of rainfall affects the development of environmental sustainability. The statistics shows that 

over 115 years, the average rainfall amount in Nigeria dropped by 81mm due to persistence in climate 

change .  Mshelia(2007) viewed that the declining in quantity of rainfall became worst from the early 

1970s, and the pattern has continued till date. “This period of drastic rainfall decline corresponds with 

the period of sharp temperature rise. Although there is a general decrease in rainfall in Nigeria, the 

coastal areas of Nigeria like Warri, Brass and Calabar are observed to be experiencing slightly 

increasing rainfall in recent times” (Odjugo2007).     We continuous increase maximum temperature 

often lead to decrease in average quantity of rainfall, this contribute to frequent drought and 

desertification. The Sahara desert has  witnessed a continuous expansion to engulf the Sahelian region 

of Africa with an annual expansion estimated between 1-10 km (Odjugo and Ikhuoria 2003; Yaqub 

2007) viewed that Sahel and Sudan savannah  Nigeria has a latitude  of 12oN  with maximum 

temperature 340C leading to  severe threat of desert encroachment and sand dunes are now common 

features of desertification in states like Yobe, Borno, Sokoto, Jigawa and Katsina. This threat  has 

prompted massive emigration and resettlement of people to areas less threatened by desertification. 

Such emigration gives rise to social effects like loss of dignity and social values. (Yaqub 2007).  

Climate change often contribute to extreme heat, scarcity of water supply, air pollution and curbed immune 

system are caused by climate change will result in increasing incidence of hight mortality rate due to excessive 

heat , starvation, water related diseases (diarrhoea, cholera and skin diseases), inflammatory and 

respiratory diseases (cough, and asthma), depression, skin cancer and cataract. One of the utmost effect  of 
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climate change is the deteriorating condition of extreme weather events like drought, flood, rainstorms, 

windstorms, thunderstorms, landslides, avalanches and tsunamis, among others (Rachel,2015). Odjugo (2008) 

notes that “the frequency and magnitude of wind and rainstorms did not only increase, they also killed 199 

people and destroyed property worth N85.03 billion in Nigeria between 1992 and 2007”.  

     Climate change has a negative  impact on agriculture development in Nigeria especially in Sahel, Sudan 

and Guinea savannah because greenhouse gas emissions would increase the risk of hunger by additional 80 

million people by 2080 in Africa and southern Asia (DFID 2006; DeWeerdt 2007). Odjugo (2008) shows that 

climate change has led to a shift in crops cultivated in northern Nigeria. Odjugo (2008) quoting Shaker (2015) 

reveals that as at 1978, the preferred crops the farmers cultivated were guinea corn followed by groundnut and 

maize, but due to increasing temperature and decreasing rainfall amount and duration occasioned by climate 

change, the farmers as a means of adaptation in 2007 shifted to the production of millet followed by maize 

and beans.  

   Shaker, (2015), described an environmental sustainable development as a “key principle for meeting human 

development goals while concurrently sustaining the ability of natural systems to provide the natural 

resources and ecosystem services upon which the economy and society depend”. The purpose is to meet the 

needs of living conditions and utilization of resource   to meet human needs without undermining the integrity 

and stability of the natural system. “Sustainable development can be defined as development that meets the 

needs of the present without compromising the ability of future generations”. Rachel, (2015) describe  sustainable 

development as a development design to  meets the needs of the present and future of human needs  without 

compromising the ability of  meeting the needs of future generations.  

    Rachel, (2015) also observed that apparatuses of a healthy environment, such as clean air and water, are 

considered public goods in that they are non-rivalries and non-excludable. Thus, it is up to the public sector to 

maintain the provision of these goods and services. More recently, nations have moved towards the 

implementation of these market-based mechanisms to internalize the complete costs of pollution and ensure 

long-term stability of the environment; in other words, to ensure sustainable development.  

  The cardinal objective of sustainable development is to design long-term  plan that will help to build a 

stable  economy growth and environmental conservation,  only channel of achieving this goal is  through the 

integration  of various economic variables that will enhance a robust  environmental sustainability through a 

refine  decision making process (Stoddart, 2011). A sustainable development goal has an underlying principles 

that helps to solve the problem associated to environmental degradation, social conflicts and economic 

instability drawing a framework that will guide in making sound decision. 

      (Stoddart, 2011) highlighted the pre-requisite of achieving a sustainable development goals which 

includes integration of economic, environmental, and social objectives across sectors, territories, and 

generations. The sustainable development helps to eliminate some fragmentation in environment, social and 

economic sectors, these must be integrated throughout decision making processes in order to move towards 

development that is truly sustainable. It is against this background, the study assess the impact of climate 

change on environmental sustainability in northern Nigeria.  
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3.0  Methodology 

     The North Central Nigeria is located at Guinea savannah is lies between 4˚ and 15˚E and latitude 7˚ 

and 10˚N(Ehimony,2021). This geographical region comprises of six states namely Benue, Kwara, 

Niger, Plateau, Nassarawa, Kogi and Abuja. The region has link of a drainage system creating tributaries 

that flow from the Benue River and River Niger. At Lokoja, the River Niger and Benue meet to form a 

confluence. Greater part of the region is drained by the Benue River extension. The North Central region 

is mainly influenced by the climate of the northern and southern regions of Nigeria. The study area is 

within the Guinea Savannah vegetation belt with deciduous trees comprising grasses and shrubs. The 

soil is generally characterized by a sandy surface horizon overlying a weak structured clay 

accumulation. The Federal Capital Territory (FCT) created in 1976 is the head of administration and 

political activities in the region. Agriculture forms the backbone of the economy of the lower Benue 

basin with more than 70% of the population involved in the activities. 

        The study area, Lokoja the capital of kogi state in North central Nigeria, the population growth 

rate in area increasing at alarming rate, the geographical location lies between latitudes70461N-7o521 

and longitudes 6o381E – 6o461 . Lokoja is the Headquarters of Lokoja Local Government, capital of 

Kogi State and the major confluence town in Nigeria. The area experience both wet and dry seasons 

with the total annual rainfall ranges between 804.5mm-1767.1mm. The average annual temperature is 

about 27.7oc and a relative humidity of 30% in dry season and 70% in wet season. It is also found in 

Guinea Savanna with the presence of gallery forest along water courses. The land rises from about 300m 

along the Niger valley to between 300 – 900m above sea level in the uplands. The minimum, maximum 

and mean temperatures are also below the physiological temperature of 36.7oc or 37oc . 

 

Figure  1. North central Nigeria, Source: (Authors field work, 2022) 

 

      A multi-stage sampling technique was used to select (300) farmers for this study. In the first 

stage, Lokoja was selected because it is surrounded by mountain and river with average temperature of 300c 
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𝑖𝑚 

im 
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and annual rainfall is 345.74mm.  In the second stage, two districts from the Local Government 

Areas (LGAs) were randomly selected: Oworo district and Kankanda/Kupa/Eggan district they are 

located in Guinea savannah region. Data were obtained from the farmers with the aid of structured 

questionnaire with the assistance of Agricultural Extension workers from Kogi state Agricultural 

Development Programme. 

     A 4-point Likert-type scale was used to evaluate the farmers’ perception on climate variability. 

Farmers were asked to respond to statements relating to extreme temperature, relative frequency of 

rainfall, frequency of floods and droughts, using Strongly Agreed (SA), Agreed (A) Strongly 

Disagreed (SD) and Disagreed (D).  

This study apply utility maximization theory to measure decision of the farmers on perception of 

climatic variability on agriculture sustainability using likert scale. An order probit model was used 

to analyze these perceptions.   

Let;     Y1 = Strongly agreed,  Y2= Agreed   U1 = Utility a farmer  gets from choosing “strongly 

disagree”   

 U2 = Utility a farmer gets from choosing “disagree.” Based on RUM, the farmer will chooses Y2 instead 

of Y1 if Y2 leads to a higher utility than Y1 (Greene, 2003). 

PROBIT  REGRESSION  MODEL 

        Probit regression model assumes that the value of the dependent variable 𝑌∗ is unobservable. It 

can either be discrete or continuous. 

    The responses (the dependent variable) were ordered in discrete form, making ordered to follow  

Probit model.   𝑌∗   = 𝑋𝑖𝑚𝛽 + 𝜀𝑖𝑚.    Where; 

𝑌∗ = The latent unobserved variable that corresponds climate change perception level, 

𝑋𝑖𝑚= These vectors are the farmer perceptions at   𝑖𝑡ℎ area, 

𝛽 = The unknown parameter to be estimated while, 

𝜀𝑖𝑚= The random term of the latent utility function. 

0 if Y∗ ≤ 0 

𝑌𝑖 = {1 if Y∗ 0 ≤ Y∗ ≤ μ1 

                        If   μ1 ≤ Yim
∗≤ 𝜇2 

Where Yi = when a farmers ‘agrees’, ‘somewhat agrees’ or ‘disagrees’ with perception statement. 

Agricultural sustainability=1, 0=otherwise 

A positive coefficient means that an increase in the predictor leads to an increase in the predicted 

probability. A negative coefficient means that an increase in the predictor leads to a decrease in 

the predicted probability. 
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 The 𝜇𝑠 are unknown parameters which are jointly estimated with 𝛽-coefficients. This model is 

estimated using maximum likelihood estimation methods with the probability with ordinal value.  

(𝑦 = 0|𝑋) = (−𝛽𝑋𝐼),    (𝑦 = 1: |𝑋) = (𝜇1 − 𝛽𝑋𝐼) − (−𝛽𝑋𝐼), 

(𝑦 = 2|𝑋) = (𝜇2 − 𝛽𝑋𝐼) − (𝜇1 − 𝛽𝑋𝐼)   Where F (.) = The cumulative standard normal distribution 

function    P (.) = Probability of farmer choosing either ‘agree’, ‘somewhat agree’ or ‘disagree’ 

given the X variables 

X = Vector of independent variables that affect the farmers perceptions levels β 

= Vector of unknown parameters to be estimated 

Marginal Effect 

To evaluate marginal change in an ordered probit model base on the perception of the farmer at 

each area. The marginal effects were computed below; 

𝜕(𝑦 = 1
𝑥⁄ )

𝜕𝑋𝑖
=  (𝜇𝑖 − 𝑥𝑖𝛽)𝛽𝑖 

 

𝜕(𝑦 = 2
𝑥⁄ )

𝜕𝑋𝑖
=  (𝜇𝑖 − 𝑥𝑖𝛽)𝛽𝑖 − 𝑓(𝜇2  − 𝑋𝑖 𝛽)𝑖 

𝜕(𝑦 = 3
𝑥⁄ )

𝜕𝑋𝑖
=  𝑓(𝜇2 − 𝑥𝑖𝛽)𝛽𝑖 − 𝑓 (𝜇3 − 𝑋𝑖  

Where f (.) is a density function of a standard normal variable. 

 

𝜕𝜌(.)

𝜕𝑋𝑖
 = the change in Y given X as an independent variable of the probability  

The marginal effects for dummy variables are calculated as the difference between            the two 

resulting probabilities when the dummy variables equals to two values, 0 and 1 

 0 if  𝑌𝑖𝑚 ≤ 0 

𝑌𝑖={1 𝑖𝑓 𝑌𝑖𝑚  0 ≤ 𝑌𝑖𝑚 ≤ 𝜇1 

       0  if   𝜇1 ≤ 𝑌𝑖𝑚 ≤ 𝜇2 

 

Table 1.0  Computation using stata, descriptive statistic from perception of  farmers on 

climate variability in Lokoja LGA.  

Variables  Mean SD    (%)    

Climate factors  14.67 (3.65) 45.3 
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Greenhouse gases  53.1 (17.68) 66.4 

Burning from fossil fuel   9.75 2.03 23.6 

Agriculture practice  35.6 10.75 35.7 

Population growth rate  17.98 4.83 56.2 

Urbanization  6.57 2.03 43.5 

Industrialization  48.01 19.34 56.2 

Desertification 70.5 21.35 68.7 

Frequent flooding and drought   30.46 13.25 23.8 

 

Table 2.0  Ordered Probit marginal effects for farmers perceptions  on climate variability 

Variables/sustainabili

ty 

 

 Dummy var              

(1,0) 

SA A SD D 

𝒅𝒚
𝒅𝒙

⁄  P > Z 𝒅𝒚
𝒅𝒙

⁄  P > Z 𝒅𝒚
𝒅𝒙

⁄  P > Z 𝒅𝒚
𝒅𝒙

⁄  P > Z 

Climate factors  

                            

0.011 

(0.01) 

  ∗∗
𝟎. 𝟐𝟒𝟑

 0.003 

(0.002) 

0.44 - 

0.041 

(0.175

) 

0.342 -0.001 

(0.001) 

0.657 

 

Greenhouse gases  0.071 

(0.052

) 

  ∗∗
𝟎. 𝟎𝟗𝟔

 0.267 

(0.048) 

0.004 - 

0.986 

(0.016

) 

∗∗∗
𝟎. 𝟐𝟒

 - 0.003 

(0.004) 

0.443 

 

Fossil fuel 0.045 

(0.42) 

0.171 0.008 

(0.076) 

  ∗∗∗
𝟎. 𝟎𝟔𝟕

 - 

0.048 

(0.042

) 

  ∗∗
𝟎. 𝟑𝟔𝟓

 - 0.003 

(0.003) 

0.578 

 

Agricultural practice - 

0.002 

(0.001

) 

  ∗
𝟎. 𝟒𝟑

 0.080 

(0.001) 

0.215 - 

0.057 

(0.186

) 

  ∗∗∗
𝟎. 𝟕𝟔𝟓

 - 0.005 

(0.006) 

0.467 

 

Population growth 

rate 

0.003 

(0.057

) 

  ∗∗∗
𝟎. 𝟔𝟕

 0.090 

(0.086) 

  ∗∗
𝟎. 𝟎𝟐𝟖

 -0.067 

(0.078

) 

0.453 - 0.002 

(0.002) 

0.156 

Urbanization 0.002 

(0.064

) 

0.54 0.076 

(0.065) 

0.045 -0.002 

(0.003

) 

0.567 - 0.004 

(0.001) 

0.478 
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Industrialization 0.001 

(0.006

) 

𝟎. 𝟏𝟔𝟕 0.058 

(0.078) 

  ∗∗
𝟎. 𝟒𝟕𝟓

 -0.001 

(0.001

) 

  ∗∗
𝟎. 𝟒𝟑𝟓

 -0.003 

(0.002) 

0.238 

Desertification 0.005 

(0.006

) 

  ∗∗∗
𝟎. 𝟏𝟒𝟓

 0.175 

(0.127) 

  ∗∗∗
𝟎. 𝟓𝟔𝟕

 - 

0.006 

(0.002

) 

0.675 - 0.003 

(0.002) 

0.238 

Flooding and 

drought 

0.003 

(0.075

) 

  ∗∗
𝟎. 𝟐𝟖

 0.68 

(0.345) 

  ∗
𝟎. 𝟗𝟔𝟓

 - 

0.002 

(0.004

) 

0.475 - 0.003 

(0.004) 

0.967 

* Significance at 1%,   ** Significance at 5% *** Significance at 10% 

Parenthesis standard error 

 

4.0 Discussion of results.  The result in Table 2. Were obtained using Probit  marginal effect  on 

farmer perception on climatic variability. The  Probit marginal probability model on farmers responses 

base on four farmers level of perception in  agricultural sustainability using SA, A, SD and D. The 

computations were carried out using  1%, 5% and 10% significance to test the farmer perception on 

climatic factors that hamper the agricultural sustainability in North central. The farmer perception on 

climatic variability strongly agreed that climatic factors, greenhouse gases, burning of fossile fuel, 

agricultural, population growth rate, and desertification  contribute  negatively in attaining agricultural 

sustainability in North central Nigeria  with probit   marginal effects  less than the p-value at 1%, 5% 

and 10% , P>Z(0.243, 0.096, 0.176, 0.43, 0.67, 0.54 , 0.167 and 0.28). These indicate that the marginal 

effects at response  Y = 0 0r 1 i.e agricultural sustainability  dependent on persistence in climatic 

variability. The agricultural sustainability (Y) is the ability that current foods production can maintain 

a constant increase without any influence cause by climatic factors.  

5.0  Conclusion 

     The results from table2, shows that climatic variability are influence by climatic variables. The 

implications is that instantaneous rates of  change in climatic variables create an insecurity to our 

environment, since the climatic variables were not held constant  due to random components associated 

to climatic variables. The only way of achieving agricultural sustainability, human activities in our 

environment should  be reduce and mitigation has be enforce in all the region. 
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Table 1: Shows the perception of  farmers on cause of climate variability in north central 

Nigeria 

perception  Study of area  

Lokoja metropolis  Oworo district  Kankanda/Kupa/Egganm 

district  

Effects of 

climatic 

factors 

(temperature 

[precipitation 

rainfall etc.) 

SA A SD D SA A SD D SA A SD D 

42 

(4.35) 

12 

(4.03) 

4 

(1.01) 

2 

(4.01) 

20 

(2.24) 

14 

(2.02) 

4 

(0.98) 

2 

(0.73) 

 

10 

(3.05) 

5 

(1.04) 

4 

(2.03) 

1 

(1.97) 

Release from 

the green 

house    

35 

(7.48) 

15 

(4.03) 

9 

(1.03) 

1 

(1.45) 

25 

(1.05) 

9 

(4.03) 

4 

(3.03) 

2 

(2.05) 

 

8 

(4.03) 

7 

(3.04) 

3 2 

Burning from 

fossil fuel  

20 

(4.13) 

27 

(1.30) 

7 

(0.03) 

6 

(0.04) 

8 

(2.34) 

15  

(3.06) 

10  

(2.65) 

7 

(1.32) 

 

2 

(0.86) 

6 

(1.76) 

10 

(2.04) 

2  

(1.86) 

Agricultural 

practices 

40  

(6.56) 

15 

(4.53) 

3 

(2.67) 

2 

(3.05) 

26 

(5.06) 

10 

(2.18) 

3 

(1.56) 

1 

(1.07) 

 

12 

(2.46) 

4 

(4.23) 

1 

(2.48) 

3 

(1.47) 

http://www.ipcc.ch/pdf/assessment-
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adopted by 

farmers   

Industrializati

on  

16 

(3.04) 

4 

(0.02) 

35 

(4.76) 

5 

(3.26) 

25 

(1.68) 

10 

(2.09) 

3 

(1.79) 

2 

(1.98) 

 

2 

(1.24) 

3 

(2.04) 

10 

(3.43) 

5 

(1.04) 

Rapid increase 

in 

urbanization  

30 

(4.14) 

15 

(0.19) 

10 

(0.17) 

5 

(0.03) 

23 

(1.04) 

8 

(0.03) 

7 

(1.03) 

2 

(1.45) 

 

10 

(1.65) 

5 

(1.79) 

3 

(1.09) 

2 

(2.04) 

Population 

growth rate  

42 

(5.58) 

8 

(0.04) 

7 

(0.01) 

2 

(1.03) 

28 

(3.78) 

10 

(1.59) 

1 

(0.07) 

1 

(0.96) 

 

2 

(1.48) 

2 

(1.96) 

10 

(2.47) 

6  

(0.76) 

Technological 

innovation   

38 

(4.16) 

12 

(0.01) 

8 

(0.02) 

2 

(2.40) 

24 

(2.76) 

8 

(1.98) 

6 

(2.04) 

2 

(1.02) 

 

10 

(1.67) 

 

6 

(2.14) 

2 

(1.47) 

2 

(1.04) 

Table 2 shows the perception concerning the effects of climate variability on environment 

substantiality in north central Nigeria    

Statistical of 

perception  

Study of area  

Lokoja metropolis  Oworo district  Kankande/Kupa/Eggan 

district  

Spatial 

pattern of 

weather 

conditions  

SA A SD D SA A SD D SA A SD D 

45 

(4.65) 

10 

(4.03) 

3 

(0.08) 

2 

(1.15) 

25 

(2.68) 

10 

(1.04) 

2 

(0.98) 

3 

(0.76) 
 

11 

(2.46) 

6 

(1.87) 

2 

(0.86) 

1 

(O.OO
2) 

Effects of 

desertificati

on   

20 

(4.86) 

15 

(2.36) 

20 

(1.97) 

5 

(3.86) 

10 

(1.87) 

15 

(2.36) 

20 

(4.01) 

5 

(0.19) 

 

5 

(1.48) 

5 

(2.52) 

8 

(1.97) 

1 

(1.96) 

Persistence 

increase in 

average 

temperature   

25 
(3.86) 

20 
(1.45) 

10 
(2.47) 

5 
(0.97) 

25 
(2.86) 

10 
(2.74) 

3 
(0.09) 

2 
(0.47) 

 

10 
(1.98) 

2 
(0.68) 

7 
(0.15) 

1 
(1.96) 

Continuous 

decrease in 

precipitation  

35 

(4.79) 

20 

(2.09) 

3 

(1.32) 

2 

(0.076) 

30 

(3.26) 

7 

(1.45) 

2 

(0.46) 

1 

(0.79) 

 

12 

(1.87) 

6 

(0.98) 

1 

(0.04) 

1 

(1.24) 

Population 

displacemen

t during 

crisis   

25 

(3.78) 

19 

(2.45) 

15 

(1.709) 

1 

(0.98) 

28 

(3.56) 

10 

(1.86) 

1 

(0.98) 

1 

(0.89) 
 

14 

(2.65) 

4 

(1.07) 

1 

(0.06) 

1 

(1.56) 

Frequent 

flood and 

drought  

35 
(5.36) 

19 
(1.79) 

5 
(1.48) 

1 
(0.65) 

27 
(1.98) 

10 
(1.86) 

2 
(0.48) 

1 
(0.06) 

 

15 
(1.85) 

3 
(0.98) 

1 
(1.86) 

1 
(1.97) 

Desert 

invasion  

15 

(3.47) 

10 

(2.08) 

20 

(4.65) 

5 

(0.48) 

9 

(1.44) 

3 

(0.67) 

20 

(3.48) 

8 

(1.04) 
 

4 

(0.09) 

3 

(1.32) 

10 

(0.47) 

3 

(0.87) 

The statistical result obtained from chi- squared statistic  (14.034)  

Table 3 shows the perception on how climate variability contribute to poor agricultural products   

State  of 

perception  

STUDY AREAS 
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Lokoja metropolis  Oworo district  Kankande/Kupa/Eggan district  

Spatial pattern 

of weather 

conditions  

SA A SD D SA A SD D SA A SD D 

30 

(4.65) 

15 

(1.09) 

10 

(2.48) 

5 

(1.97) 

25 

(1.96) 

10 

(2.44) 

3 

(0.45) 

2 

(0.76) 

 

10 

(1.87) 

4 

(2.05) 

4 

(2.45) 

2 

(1.98) 

Desertification   40 

(5.76) 

10 

(3.27) 

6 

(2.48) 

4 

(1.06) 

30 

(4.87) 

5 

(0.47) 

2 

(0.35) 

3 

(1.45) 

 

14 

(2.76) 

3 

(1.98) 

2 

(2.00) 

1 

(0.01) 

Persistence in  

temperature   

35 

(6.56) 

15 

(2.09) 

7 

(1.87) 

3 

(0.45) 

23 

(2.84) 

8 

(1.48) 

7 

(1.56) 

2 

(0.08) 

 

13 

(1.34) 

5 

(1.76) 

1 

(0.05) 

1 

(0.04) 

Decrease in 

precipitation  

32 

(2.47) 

18 

(1.37) 

12 

(1.47) 

8 

(1.32) 

27 

(2.48) 

10 

(1.67) 

2 

(1.56) 

1 

(0.08) 

 

11 

(1.75) 

6 

(1.86) 

2 

(0.89) 

1 

(0.07) 

Population 

displacement  

41 

(3.67) 

9 

(0.04) 

7 

(0.75) 

3 

(0.04) 

29 

(1.48) 

7 

(0.58) 

2 

(0.27) 

2 

(0.67) 

 

10 

(1.45) 

4 

(1.85) 

4 

(1.57) 

2 

(0.97) 

Frequent flood 

and drought  

45 

(4.87) 

13 

(0.43) 

 

1 

(0.08) 

1 

(0.17) 

27 

(2.56) 

10 

(1.09) 

2 

(0.64) 

1 

(0.02) 

 

9 

(1.46) 

5 

(0.92) 

3 

(0.45) 

3 

(1.24) 

The statistical result obtained from chi- squared statistic  (9.760)  
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Abstract: 

 Climate change is one of the utmost challenges that has posed threat to agricultural 

development in Nigeria . The report had it that most developing economies were at 

disadvantaging due to persist change in climatic conditions. It is against this backdrop 

that this paper wills studies the effects of climate change on agricultural production in 

Nigeria. A sample of some selected crops will be examined base on its climatic conditions 

. The data for this study were mined from the Food and Agricultural Organization 

database, World Development Indicator and the CBN Statistical Bulletin covers the 

period 1991-2020.  The results  obtained from the  analysis  shows that the effects of 

climatic conditions on crop growth varies  but depending on the quality; types  of crops 

planted ; its season  and duration of  time to  be  harvest.   We seek to conclude that 

climatic conditions have negative effects on crops production.  Recommendation, various 

adaptation approaches should be adopted to improve the quality of crops to be  produce 

yearly. 

 

Keywords: Climate conditions; Agriculture; Crops; Nigeria 

 

1.0  Introduction 

Ikusika, Ehimony and Olumi(2021) cited the view of  African Partnership Forum (2007) 

Intergovernmental Panel on Climate Change (IPCC) which describe  climate change as one of serious 

challenges facing the global  at 21st century due  to human activities  that  i n f l u e n c e  t h e  

p e r s i s t e n c e  i n  climate      change leading  to increase in the absorption of greenhouse gases (GHGs) 

into the ecosystem. The activities of man in their environment and bio-sphere are threat to food 

insecurity in the 21st century (Omojolaibi, 2011).  Some of gases emitted into the atmosphere include 

Carbon Dioxide (CO2), methane (CH4), Nitrous Oxide (N2O) and Carbon hexafluoride (CF6). All these 

gases were unequivocally articulated in the Kyoto Protocol which has negative effects on agricultural 

production. (Ikusika, Ehimony and Olumi,2021).    Asafu- Adjaye (2008) viewed  the scientific 

explanations on effects of global warming as it was indicated (IPPC 2017 report) the average global 

temperature has increased by around 0.70C (1.30F) since the advent of the industrialization.  The report 

mailto:tunde4yem@yahoo.com
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show that “the trend is accelerating such that the average temperature is rising at 0.20C every decade 

(IPCC, 2007; Ofori-Boateng, 2012)”.  

     According  to WTO-UNEP(2009)  reports, it  opined that continuous increase in global temperature 

may likely affect  agricultural production  in African continents. The effects is that will reduce the yields 

of crops  in the tropical regions of the world.  The reported  projected  that  “African regions will suffer 

from drought and floods with greater frequency and intensity in the nearest future”.  It further predicted 

that there will  rise in average temperature between the years 1999/2099 would be in the range of 3-40C 

across the entire African continent  with 1.5 units increase  more than the global level.  Also the 

continent will experience extreme temperature and low rainfall leading  to  dryness which  would affect 

the northern boundary of Sahara and West African coast where Nigeria lies. 

       Crop production  contribute to agricultural production and exports in Nigeria. Therefore, some 

climatic factors that inducing crop production include  nature  of soil,  climatic characteristics  and 

outbreak of some crop diseases among others.  Climate variables such as  rainfall is one of the prevailing  

factor  that affect agricultural production due  to  inadequate rainfall that will moisture soil  for crops 

production (Tunde et. al., 2011). Climate is a vital resource to crop production in Nigeria especially in 

the rainforest zone of Nigeria as farmers depend largely on rain for agriculture (Onyeneke, 2010. 

        The consequence of persistence in climate change  on agricultural sector: The  food production 

could not keep pace with population increase (Ehimony and Olaomi,2021).  Farmers- herder crisis is 

link to climate change due to extreme temperature and low rainfall in tropical Sahara region(Ehimony 

and Ehindero, 2021)  . We observed that food security are  threat  by  climate variability due  to 

persistence in  temperature and  low intensity in rainfall  are major climatic  sensitive that affect crop 

production . Ayinde et al. (2011) viewed that climatic variation is placing Nigeria’s agriculture system 

under severe threat and stress. The rural sustenance and food security in Nigeria is under severe threat 

as crop production takes important aspect of agricultural activities in Nigeria. It is against this backdrop 

that this current study model the  effect of climate change on different varieties of crops in Nigeria. 

    This study will justified the basis of using empirical analysis  on  modeling effects of climate change 

on crop production in Nigeria . The limitation of this studies is mainly on  climate variables that affect 

crop production like carbon emission (CO2) in the      atmosphere. Thus, the study bridges these gaps by 

adopting and applying a dynamic model that will explains the relationship between climate change 

variables and varieties of crops produced in Nigeria. 

         Nigeria comprises of six geographical regions, ranging from a belt of mangrove swamps and 

tropical forests along  the low plateau which extends to central part of the country, to the semi-arid 

plains in the north and highlands to the east. The main food crops are yams, cassava, and maize to the 
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south, and millet, sorghum, and cowpeas in the drier north. Cocoa, rubber, oil palm, groundnuts, and 

cotton are the main crops which are generally destined for export.  

         Rainfall is heaviest in the rain forests  from abundant precipitation and relatively short dry seasons. 

Root crops are the staples in the south, including cassava, yams, taro (cocoyams), and sweet potatoes. 

The cash crops in the south are tree crops, which in general are grown on large plantations that include 

cacao, oil palm, and rubber. The northern region     of Nigeria experiences a dry season of five to seven 

months, and lies mostly in the Sudan, Guinea and Sahel Savanna zones. Staples in the north are millet, 

cowpeas, and a drought-resistant variety of sorghum known as guinea corn. Sorghum is Nigeria’s most 

widely cultivated grain, accounting for more than 45 percent of the total area. Sorghum cultivation 

spans from the north to the middle belt where precipitation and soil moisture levels are low. Corn is 

also cultivated, as well as rice in suitable lowland areas.  

2.0  Hypothetical Framework and Model Specification 

         Hypothetical Framework 

    The empirical analysis use in this  study follows the derivation in Bond et al. (2007).  The derivation 

framework was used in  panel data by Bond et.al to  explain the effects of climate change on regional 

temperature. This study will apply derivative method on  time series studies as  the best fits in explaining 

the dynamic connections between climate variables and  crop production. This growth model that 

describe these interaction among the economy variables: 

𝑦𝑡 = 𝑒𝛽𝑇𝑡𝑐𝑡𝐿𝑡 -------------------------(i) 

∆ 𝐶𝑡  G  αT (ii) 

 

      where Y is total output, L measures population, C measures labor productivity, and T measures 

climate change. Equation (i) captures the level effect of climate change on production; that is, the effect 

of recent temperature or rainfall on crop yields. Equation (ii) captures the growth effect of climate 

change. Taking logs in the production function and differencing with respect to time,  the dynamic 

growth model: 

Gt  G (   𝛼 )Tt  T 1 ........................ (iii) 

where Gt is the growth rate of per-capita output. The “level effects” of climate shocks on output, which 

come from equation (1), appear through β . The “growth effects” of climate shocks, which come from 

equation (ii), appear through 𝛼. The growth equation in (iii) allows separate identification of level 

effects and growth effects through the examination of transitory weather shocks. In particular, both 

effects influence the growth rate in the initial period of the shock. The difference is that the level effect  

eventually reverses itself as the climate returns to its prior state. S omet im e  the temperature  may 
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reduce agricultural yields, but once temperature returns to its average value, agricultural yields bounce 

back. By contrast, the growth effect appears during the climate shock and is not reversed: a failure to 

innovate in one period leaves the country permanently further behind. The growth effect is identified in 

(iii) as the summation of the climate effects over time. The above reasoning extends to models where 

climate effects play out more slowly. With more general lag structures in (i) and (ii), the growth 

effect is still identified by summing the lagged effects of the climate shock. For the standard 

distributed-lag result demonstrated formally (see Bond et al., 2007). 

Model Specification 

Based on the above theoretical framework, present below is our empirical model to be estimated: 

outpt  1 11tempt 12raint 13cabt  t (iv) 

Where, Outp=output of selected crops as indicated below 

outp є [ gmz, gml, grc, gbn, gcv, gpt, gym,ggn,gcc, gsh]’  

1  int ercepts 

11 13  coefficients 

  error  term 

Temp=temperature (oC) ; rain= rainfall (mm) and cab=carbon emission (Kt) . 

   Table 1. Definition of  variables in the model 

Variable Definition 

gmz Maize production = Output of Maize Production 

gml Millet production = Output of Millet production 

grc Rice production = Output of Rice production 

gbn Beans production = Output of Beans production 

gcv Cassava production = Output of Cassava production 
gpt Potato production = Output of Potato production 

gym Yam production = Output of Yam production 

ggn Groundnut production = Output of Groundnut prodcution 

gcc Cocoa production = Output of Cocoa production 

gsh Sorghum Production = Output of Sorghum Production 

temp Temperature = Temperature in degrees 

rain Rainfall = Annual series of rainfall (mm) 
cab Carbon emission = Carbon in the atmosphere (Kt) 

 

3.0 Data Source and Analysis 

The study extracted annual time series data on temperature and rainfall from the Food and Agriculture 

Organization Database, 2020; the different crop production data from the CBN Statistical Bulletin, 
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2020 and the carbon in the atmosphere data from the World Development Indicator Database. The 

analysis is done with the Cointegrated method. The data coverage is 1991-2020. 

Empirical Analysis 

Unit Root Results 

      The analysis begins by conducting stationarity test to ascertain the stationarity or otherwise of the 

variables and the appropriateness of the specification of the models. Thus, both the Augmented Dicky 

Fuller (ADF) and the Philips Perron (PP) tests are employed. The ADF-test and PP-test are reported in 

Table 2. 

       The results show that the variables are non-stationary in their levels. The variables only became 

stationary after first difference except for rainfall, temperature and output of beans production. This is 

confirmed by both the ADF-test and the PP-test statistics in Table 3 above. Since, most of the variables 

follow order one [I(1)] process, the next step is to test if there exists a long run relationship 

(cointegration) among the variables. 

Cointegration Test Result 

       To ascertain the long run relationship among the variables, we employed the Johansen Maximum-

likelihood approach. The number of cointegrating relations from all the models on the basis of trace 

statistics using critical values at 5% is summarized in Table 2 

Table 2. Unit Root Test Result 

 

Variable

s 

Augmented Dickey Fuller Test Philips Perron Test 

Without Trend With Trend Without Trend With Trend 

Level 1st Diff. Level 1st diff. Level 1st diff. Level 1st Diff. 

gmz 0.68 -6.02* -2.25 -6.34* 0.94 -6.02* -2.23 -6.40* 

gml -0.66 -8.99* -4.11** -8.94* -1.09 -13.08* -4.09** -18.35* 

grc -0.96 -9.13* -4.16*** -9.01* -1.26 -14.74* -4.16*** -15.88* 

gbn -3.90*  -5.65*  -3.97*  -5.65*  

gcv 0.06 -5.13* -2.24 -5.12* -2.66 -7.62* -2.83 -7.59* 

gpt 0.64 4.60 6.65 -6.18* 0.64 -5.70* -0.74 -6.20* 

gym 0.93 -4.33* -1.77 -4.62* 0.36 -4.30* -2.46 -4.63* 

ggn -0.45 -8.74* -2.55 -4.72* 0.01 -8.74* -2.39 -25.9* 

gcc -2.93 -7.69* -3.06 -7.63 -2.93 -8.17* -3.03 -8.06* 

gsh 0.91 -8.88* -3.47*** -9.38* 0.61 -9.68 -3.37*** -10.91 

temp -3.73*  -4.41*  -3.55**  -3.34***  

Rain -4.09*  -5.62  -4.13*  -5.62*  

Cab 1.23 -3.64* -1.19 -3.87* 1.26 -3.69* -0.57 -3.86* 

Note: *, **, ***, indicate 0.99, 0.95 & 0.90 level of 

confidence respectively. Source: E-Views Estimation 

by authors 
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Table 2. Cointegration Test Result 

ran
k 

Trace 

Stat 

for 

Model 

1 

Trace 

Stat 

for 

Model 

2 

Trace 

Stat 

for 

Model 

3 

Trace 

Stat 

for 

Model 

4 

Trace 

Stat 

for 

Model 

5 

Trace 

Stat 

for 

Model 

6 

Trace 

Stat 

for 

Model 

7 

Trace 

Stat 

for 

Model 

8 

Trace 

Stat 

for 

Model 

9 

Trace 

Stat for 

Model 

10 

r≤0 57.68 64.62* 73.56* 75.51* 71.70* 92.05* 75.76* 81.28* 82.03* 67.32* 

r≤1 35.66 42.82* 47.28* 38.57* 40.01* 43.97* 41.84* 46.16* 48.87* 36.94* 

r≤2 17.3** 22.80* 25.93* 20.14* 19.39* 20.45* 22.91* 23.88* 28.32* 18.53* 

r≤3 4.36** 8.65* 8.76* 8.61* 7.20* 8.40** 7.44* 5.67** 9.42* 6.14** 

Note: *,** stand for 0.99 & 0.95 

level of confidence Source: E-

Views Estimation by authors 

4.0  Discussion of results 

The results of the trace statistics in Table 3 indicate that the hypothesis of no cointegration among the 

variables can be rejected for all the ten models. The results revealed that at least four cointegrating 

vectors exist among the variables of interest in all the models. Considering the existence of long run 

relationship established among the variables as shown in Table 3, the analysis employs an error 

correction estimation approach which result is presented in the next section. 

It is evident from the result of model 1 that temperature had significantly negative effect on beans from 

production while rainfall was found to have a positive impact on beans production in Nigeria. However, 

carbon emission in the atmosphere was found to impact negatively the production of beans in Nigeria. 

This implies that increased temperature and carbon in the atmosphere leads to reduction in the output 

of beans production in Nigeria. The error correction variable in the model that passed the significant 

test indicates that about 2% of the deviation of beans production from its long run value will be 

corrected. In model ii, temperature and rainfall were found to have significantly positive effect on 

cassava production in Nigeria under the study period while carbon emission had significantly negative 

effect on cassava production. The error correction variable which passed the significant test shows that 

about 16% of the deviation in cassava production from its long run value will be corrected. For model 

3, temperature was found to have a significantly negative effect of cocoa production while rainfall and 

carbon emission in the atmosphere were found to impact positively the production of cocoa in Nigeria. 

The error correction variable in that model also passed the significant test; hence it will act to correct 

about 3% of the deviation of cocoa production from its long run value. 

           In model iv, contemporary temperature was found to have positive effect on groundnut 

production while lagged or previous temperature was found to have negative effect on groundnut 

production. Rainfall was found to have a significantly negative effect on groundnut production while 
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carbon emission had positive effect on it. For maize production, the model indicates that temperature 

and carbon emission had significantly negative effect while rainfall had positive impact on the 

production of maize in Nigeria. The error correction variable which was significant as deduced from 

the result could rightly act to correct about 21% of deviation of maize production from its long run 

value. For millet production as shown from model vi, temperature had negative effect on its production 

though this was not significant while rainfall and carbon emission that passed the significant test were 

also found to negatively influence the production of millet production in Nigeria.  

For potato production in Nigeria as shown in model vii, carbon emission and temperature were found 

to have insignificant effect on its production while rainfall was found to have a significantly positive 

effect on potato production in Nigeria. Model viii shows that temperature and carbon emission affect 

negatively the production of rice in Nigeria, the coefficients are significant. However, rainfall was found 

to have significantly positive effect on rice production for the period under study. For the model of 

sorghum production which is model ix, the error correction variable never passed the significant test 

hence it cannot act to correction sorghum production from any deviation in its long run value. However, 

all the explanatory variables were found to have negative effect on sorghum production in Nigeria. And 

lastly for yam production as shown in model x, temperature, rainfall and carbon emission was all found 

to impact negatively the production of yam in Nigeria. 

5.0  Conclusion 

         This study attempts to examine the effect of climate change on crop production in Nigeria for the 

period 1991-2021. The study used three climatic variables namely temperature, rainfall and carbon in 

the atmosphere. Ten crops were selected which are beans, cassava, cocoa, groundnut, maize, millet, 

potato, rice, sorghum and yam. The study employed an error correction technique of analysis. The study 

first examined the stationarity status of the variables with the ADF-test and the PP-test and the results 

revealed that all the variables became stationary after first difference except for temperature, rainfall 

and output of beans production. We then proceeded to use the Johansen cointegration test to establish 

long run relationship before estimating the parsimonious error model. In all, ten models were estimated, 

one for each crop with the climatic variables included as explanatory variables. Data for the study were 

extracted from the Food and Agriculture Organization database online and the Central Bank of 

Nigeria Statistical Bulletin on various issues. 

       The study revealed that the effect of climatic variables on crop production varies depending on the 

type of crop and seasonal properties and length of days of the crop. In general, climate change effect 

was found to be pronounced on the output of the crop. This is deduced from the results that some 

seasonal crops that are harvested during the raining seasons were found to have been negatively affected 

by rainfall. Carbon emission in the atmosphere was also found to have affected the output of almost all 
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the crops during the sample period. It is therefore recommended that various mitigation and adaptation 

strategies necessary for increased output of these crops be adopted by farmers. These include the use of 

improved crop varieties that survive adverse climatic conditions, intercropping, soil conservation, 

changing planting dates in line with climate changes, tree planting against harsh temperature and 

irrigation. 

The study suggests further that proper climate forecast is a sin-quo-non in guiding farmers. 

There is also the need for enlightenment programmes such as organized seminars for the 

farmers to be abreast with modern adaptation strategies. 
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Abstract                                                                                                                                                                    

 The Nigerian Health Care system is structured along the country’s tiers of government. 

Consequently, public health emergencies response starts from the primary through the secondary 

to the tertiary health level. Evaluating Nigerian pre-COVID health system is important in 

understanding the management of the COVID 19 outbreak.  The first case of Corona Virus 

Disease 2019 (COVID-19) was in Wuhan, China December 2019. The disease spread from 

Wuhan across China and later spread around the world causing a global emergency. In Nigeria, 

the first index case was recorded on 27th February 2020. The World Health Organization (WHO) 

declared COVID 19 as a Pandemic disease on 11th March 2020. This study evaluates the pre-

COVID19 Nigerian health system and its readiness towards handling COVID-19 health 

emergency. The research adopted qualitative techniques to analyse documentary evidence and 

then synthesised it with empirical data. The study observed that, Nigeria Health System lacks the 

capacity to manage the COVID-19 health emergency and its long time impacts. Thus, this study 

further makes recommendations on better preparations and management of highly infectious 

diseases such as COVID-19 in the future. 

Keywords: Covid-19, Nigerian healthcare system, Pandemic, Health Emergency, Disease. 

1.0 INTRODUCTIONS 

The Nigerian health care system is greatly inadequate and inefficient in serving the huge population of 

over 200 million citizens. Health facilities (health centres, personnel, and medical equipment) are 

inadequate in this country, especially in rural areas (HERFON). Prior to the COVID-19 outbreak, the 

Nigeria health system had be stretched beyond its carrying capacity, therefore the outbreak of COVID-

19 pandemic was as an additional burden. 

Consequent upon the outbreak of COVID-19, the World Health Organization (WHO) took proactive 

measures by firstly declaring it as pandemic disease on March 11, 2020, It went further to recommend 

stringent measures to prevent additional transmission, later each country adopted these measures for 

their survival ( Rubin, & Wessely 2020). 
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Pandemic management involves: forestalling, preventing, preparing, identifying, reacting, and 

controlling pandemics to decrease the health and economic impacts. And preparedness is the actions 

taken before and after pandemic transmission from outside the country. Covid-19 pandemic started in 

December 2019 from Wuhan, China as an epidemic, the disease spread from Wuhan across China and 

spread all over the world as a global health emergency. The Nigerian first index case was recorded on 

27th February 2020. Due to the high infectious nature of Covid-19 disease the outbreak could not be 

halted in Nigeria. But, proper preparedness through readiness to respond and early detection via 

sensitive surveillance systems would have limited its spread. (Abubakar A.A et al 2013. Isere E.E et al, 

2015). 

The main objective of this paper is evaluating the Nigerian health care system prior to the COVID-19 

outbreak; such evaluation provides the required to measure the country’s preparedness for the 

pandemic. The study further assessed preventive measures, interventions and palliative measures by the 

Federal Government of Nigeria through the Presidential Task Force (PTF) on COVID-19. Based on our 

findings, the paper draws conclusions and recommendations that would improve the Nigerian health 

care systems and response to future pandemics. 

DEFINITIONS OF SOME MEDICAL TERMINOLOGIES 

Sometimes, terms like endemic, epidemic and pandemic are erroneously interchanged on the news and 

in our day to day conversation. Therefore, it is necessary to know their differences and better appreciate 

their usage in this work.  

Coronavirus; Coronaviruses (CoV) are a large family of viruses that cause some illnesses ranging from 

the less severe common cold to more severe an deadly diseases such as Middle East Respiratory 

Syndrome (MERS-CoV) and Severe Acute Respiratory Syndrome (SARS-CoV). The novel 

coronavirus (nCoV) is a new strain that has not been identified previously in humans.  

Coronavirus disease 2019 (COVID-19); is an illness caused by a novel coronavirus named severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2; formerly called 2019-nCoV). COVID 19 was 

first identified amid an outbreak of respiratory illness cases in Wuhan City, Hubei Province, China.  

A pandemic is a disease outbreak that spreads across countries or continents. It affects more people 

and takes more lives than an epidemic.  

 Epidemic: it is a contagious disease affecting a large number of people or involving widespread 

geographical area.  

http://www.emro.who.int/health-topics/mers-cov/index.html
http://www.emro.who.int/health-topics/mers-cov/index.html
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Endemic: a disease that belongs to a particular people or country. For example, malaria is endemic to 

parts of Africa.  

The World Health Organization (WHO) is an agency of the United Nations in charge of international 

public health; it is responsible for the monitoring and providing rapid response to the outbreaks of 

potential epidemic. Basically the mandates of WHO are; promoting  universal healthcare, monitoring 

public health risks, coordinating responses to health emergencies, and promoting human health and 

well-being (WHO). 

 The Nigeria Centre for Disease Control (NCDC) is the country’s national public health institute, 

saddled with the responsibility to lead the preparedness, discovery and response to infectious disease 

outbreaks and public health emergencies. 

2.0 METHODOLOGY 

The study adopted qualitative analysis technique of available data on the overall Nigerian health system.  

This involves evaluation of health parameters such as; type of health care system, health care financing, 

and Nigerian disease surveillance system. In carrying out the study, a search was done using Google, 

Google Scholar, Pubmed, review articles, and other websites for additional literatures. The key search 

terms and phrases were: Covid-19, Nigerian healthcare system, Pandemic, Health Emergency. Also, 

National Bureau of Statistics (NBS), Federal Ministry of Health and National Primary Health Care 

Development Agency (NPHCDA) were consulted for health care related information.  

3.0 OVERVIEW OF NIGERIA HEALTH CARE SYSTEM 

To properly evaluate Nigeria’s preparedness and the management of the COVID-19 pandemic in 

Nigeria, it is imperative to understudy the architectural framework of Nigeria Health care system. The 

Nigerian health system is structured into; primary, secondary and tertiary levels with the three tiers of 

government sharing responsibility for provision of health services (Asuzu M.C, 2005) 

There are three levels of Health care in addition to the Private sector: 

1. Primary Health care Centres: This is first level of contact of individuals, families and 

communities with the national health system. The Primary Health care centres provide; 

education, preventive, prenatal, emergency and health care services for remote rural areas. 

(Alma Ata Declaration of 1978). 

2. Secondary Health Facilities: Serves as referral centres for cases requiring more advanced 

medical care. 
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3. Tertiary Health Institutions: More complex cases receive a referral to specialised units and 

teaching hospitals. 

4. The private sector. 

It is the responsibility of the three tiers of government to provide health care in Nigeria: the federal, 

state, and local government (Adeyemo D.O. 2005). The primary health care system is under the 

management of the 774 local government areas (LGAs), with assistance from their various state 

ministries of health and private medical practitioners. (Omoruan A. I et al 2009) .The secondary health 

care system is under the management state ministry of health. The teaching hospitals and specialist 

hospitals provide tertiary health care. Here, the Federal Government collaborates with voluntary and 

nongovernmental organisations, as well as private practitioners. (Akande T.M 20014). According to 

Aregbeshola B.S, (2021), the Nigerian health system is a complex mixed system with private hospitals 

operating as free market entities and public hospitals operating as government entities with staff salaries 

paid by government and all buildings and equipment owned by government.  The Local Governments 

take responsibility of the primary health care however, the National Primary Health Care Development 

Agency (NPHCDA), an agency under the Federal Ministry of Health (FMOH) provide support for PHC 

as the result of the inefficiency  of the local governments (LGs)  (Aregbeshola B.S, 2021). 

HEALTH CARE FINANCING 

The Presidents of the African Union met at Abuja in April 2001 for African health initiatives. Based on 

the agreement reached, all nations would commit a minimum of 15% of their annual budget to the 

development of the health sector. However, the Nigerian government has reneged in this commitment 

according to a nonprofit coalition known as the Partnership for Advocacy in Child and Family Health 

at Scale, or PACFaH@Scale.  Nigeria is ranked 177 out of 191 countries based on the provision of 

Health care needs.  

 

Nwabughiogu L. (2018) argued that, despite the implementation of the NHIS since 2005, the provision 

of equitable health care financing towards universal health care (UHC) remains a challenge. Also, the 

NHIS has been be-deviled with corruption and lack of transparency and accountability. According to 
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WHO reports (2013-2016), the trend in health care financing over the decades could affect Nigeria’s 

ability to achieve UHC as a goal of Sustainable Development Goals (SDGs) by 2030.  

The Nigerian health system is financed by tax revenue, donor funding, National Health Insurance 

Scheme, private health insurance and patient direct payments. The table below reveals sectoral 

contributions into the health care system 

 

 

 

Source: Uzochukwu BSC et al 2015 (modified) 

 

DISEASE SURVEILLANCE IN NIGERIA 

In Nigeria, surveillance and notification of diseases involve the immediate notification of epidemic 

prone diseases, diseases targeted for elimination and eradication and monthly notification of other 

Financing agents 
Contribution to total health 

expenditure (%) 

National Health Insurance 

Scheme (NHIS) 
2

Out-of-Pocket Payment 

(OOP) 
69

Federal Ministry of Health 

(FMOH) 
7

State Ministries of Health 

(SMOH) 
5

Health Management Boards 

(HMBs) 
4

Local Government Area 

Health Departments 
7

Non-Government 

Organizations (NGOs) 
0

Firms Health Department 1

Other Federal   Agencies 5
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diseases of public health importance (Federal Ministry of Health, 2009). After the adoption by the 

World Health Organization (WHO), African region accepted Integrated Disease Surveillance and 

Response (IDSR) strategy as a regional strategy for disease control in 1998. All the 36 states in the 

Federation, including the Federal Capital Territory are currently implementing IDSR. (Federal Ministry 

of Health, 2004).The flow of information in the IDSR system in Nigeria begins from the health facility, 

where diseases that have epidemic potential and those which are targeted for eradication and 

elimination.  Reports are made immediately to the focal persons in the health facility and thereafter to 

the LGA using designated IDSR reporting forms. The LGA receive data from the health facilities, 

collate and send to the next level which is the State Ministry of Health (SMoH). The Epidemiology unit 

of the SMoH gathers data from the LGAs and forwards it to the Epidemiology Division of the Federal 

Ministry of Health (FMoH). (Federal Ministry of Health, 2009). At the SMoH, analysis and feedback 

to the health facilities and public is done as well as planning appropriate operations and strategies for 

disease control. (Federal Ministry of Health, 2009).  At the FMoH, data is collated and forwarded to the 

statistics division, analysis and feedback is carried out, as well as planning for appropriate intervention 

based upon the results of analysis (Federal Ministry of Health, 2009). It is important that Clinicians 

should be familiar with the fundamental concepts of the IDSR system in order to be well equipped to 

recognize and respond to all disease outbreaks in a timely manner (Elvis E Isere et al, 2015) 

 

COVID 19 HEALTH EMERGENCIES IN NIGERIA 

Before the outbreak of COVID-19 pandemic, Nigeria Health care lacks a functional health model. And 

health services were in complete disarray; hospitals and health centres lacked qualified medical workers 

and sufficient equipment, drugs were also lacking. Consequent upon the first recorded index case in 

Nigeria in February 2020, in Ogun state, the Federal Government of Nigeria set up Presidential Task 

Force (PTF) on COVID-19 to curtail the spread of COVID-19. Also, it authorized the Nigeria Centre 

for Disease Control (NCDC) to activate a health care system that would handle the short and long term 

effects of COVID-19. 

As the number of COVID-19 cases steadily increases in number, the Nigeria Health Systems could not 

adequately handle the increasing needs of infected patients requiring admission into intensive care. The 

existing amenities owned by Federal Government and State Governments were no longer sufficient. 

The deliverables such as: provision of isolation facilities/quarantine centres, rapid diagnostic kits for 

fast and reliable testing and Personal Protecting Equipment (PPE) for frontline health workers became 

insufficient. 

RESPONSE AND INTERVENTION  

https://www.nigeriamedj.com/searchresult.asp?search=&author=Elvis+E+Isere&journal=Y&but_search=Search&entries=10&pg=1&s=0
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Based on the of reports of the coronavirus disease in Wuhan, China December 2019, a multi-sectoral 

National Coronavirus Preparedness Group (NCPG) was established by the NCDC to ensure a common 

front for effective management of the country’s response.   

According to NCDC report, the NCPG introduced measures such as, strengthening of the local 

diagnostic capacity for the testing of COVID-19. This goal was achieved by full utilization of the three 

laboratories within the NCDC molecular laboratory network and activating existing infectious disease 

treatment centres. WHO identified Nigeria as high-risk priority zones for proactive surveillance, 

detection and control of the spread of COVID-19 (NCDC 2020). Consequently, NCDC embarked on 

border screening and surveillance at the country’s four international airports; also, there were 

temperature check and screening questionnaires for passengers arriving from countries with community 

transmission of COVID-19. In the same vein, the NCDC constantly gave updates to the public on the 

outbreak and recommended preventive measures.  

According to NCDC, National multidisciplinary rapid response teams (RRTs) were strategically 

deployed to the initial two states (Lagos and Ogun), plus FCT, and then to all states to fortify 

coordination and response activities at the state and local government area (LGA) levels.  

The President of Nigeria inaugurated the Presidential Task Force (PTF) on COVID-19 on March 9th 

2020, with the mandate to coordinate and supervise the country’s multi-sectoral and intergovernmental 

efforts to contain the outbreak and mitigate the impact of the COVID-19 pandemic in Nigeria. As part 

of measures to halt further spread of the disease, the Presidential Task Force (PTF) on COVID-19 

introduced a total national lockdown. However, this measure had no adequate palliative measures to 

relieve the suffering of the people.  

Daily PTF media briefings held to enlighten Nigerians on evolving evidence, address trending issues 

and provide an update on the government’s response. Technical evidence-based recommendations from 

the PTF guided the President of Nigeria’s policy decisions for the various phases of the outbreak. Also, 

the international technical partners such as WHO, Africa CDC made available designs and application 

of strategic response while foreign donors and local humanitarian groups gave material support. In order 

to generate relevant research evidence, Nigeria COVID-19 Research Consortium (NCRC) was 

established; it also served as the coordinating body for COVID-19 research in Nigeria. 

Initially international travels were ban for passengers arriving from countries with high transmission, 

namely; China, Italy and Germany. Later the ban was extended to eight countries to reduce rising 

imported infections. Also, on March 23, 2020, the land borders became closed and international flights 

received a ban. In addition, compulsory quarantine and testing for all international returnees to Nigeria 

was introduced to reduce further importation of the disease from high-risk countries. 
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 On March 30th, 2020 Nigerian President issued several interventions, such as stoppage of non-essential 

movements, stay-at-home orders in Lagos state, Ogun State and FCT for an initial period of 14 days, 

and later extended for an additional 21 days in the same three states. Many states adopted lockdown 

measures which involved closure of schools and workplace, bans on religious and social gatherings, 

cancellation of public events, restrictions on movement, and halting of interstate and international 

travel.  

4.0 DISCUSSIONS 

Prior to the outbreak of COVID-19, Nigerian health sector has been grossly underfunded, resulting in 

a widespread infrastructural decay, and a drop in the standards of health service delivery. In addition, 

the lack of early testing of travelers coming from high-risk countries may have played a key role in the 

start and spread of COVID-19 outbreak in Nigeria. There are other factors which negated against efforts 

to halt the pandemic: these factors are; 

a. The outbreak began long before the closure of international borders. In the beginning, 

international passengers arriving in Nigeria were merely allowed to self-quarantine without 

testing.   

b. Only, few numbers of COVID-19 treatment centres were available therefore, the number of 

cases continues to increase across the country.  

c. Few available critical care equipment such as oxygen and ventilators 

d. Lack of sufficient testing supplies and personal protective equipment for health care personnel. 

e. Scarcity of qualified health personnel. Skilled human resources is an essential component that 

facilitate adequate response to infectious disease outbreak. The personnel working in different 

departments such as clinicians and nurses who manages case, epidemiologists for contact 

tracing, and laboratory technicians for laboratory diagnosis and case confirmation are essential 

components of combating outbreaks. It has been estimated that Nigeria has 27 doctors per 

100,000 people (Muhammad F, et al 2017); this is only about a quarter of the WHO 

recommendation of 100 per 100,000 for developing countries (Kumar R, Pal R 2018). 

The challenges mentioned above, along with other needs overwhelmed the Nigerian health system thus, 

failed to contain the spread of the disease and reduce the COVID-19 mortality. 

5.0 CONCLUSION 

The long years of low budget provision for the health sector and the failure of government to expand 

and upgrades Nigerian health facilities are remote contributory factors to the inability of the government 

to provide quick and adequate responses to the COVID-19 pandemic. Also, several lapses were 

observed in the level of preparation against the spread of COVID-19. Response and management of the 
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pandemic would have been better if the PTF and NCDC acquired information from other parts of the 

globe where transmission began earlier in order to deploy preventive measures. Though the country’s 

responses such as NCDC activation of the national EOC, creation of the multi-sectoral COVID-19 PTF, 

halting international travel and imposition of lockdown slowed down the rate of virus transmission, 

they came too late. This work observed that, to improve the level of preparedness and management of 

COVID-19 transmission or any future pandemic, government should synergise with private sector in 

the area of: testing, PPE supplies, provision of critical infrastructures and training of medical personnel. 

Finally, this study opined that government should collaborate with cooperate bodies to urgently 

transform our health care system. This can be achieved through adequate funding and strict commitment 

to the universal health care policy.  In summary, the best approach to adequate preparation and quick 

response to health emergencies involves multi-sectoral cooperation between inter-governmental 

agencies, private sectors, civil societies and local communities.  
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ABSTRACT 

Insecurity is a crucial challenge confronting the Nigerian nation in recent time with dire consequences 

of deaths, vandalisms and reversals of developmental strides. This had left many homeless, traumatized 

and several communities deserted in search of safer habitations. Residential buildings being homes that 

hold valuables of people and cocoons offering shelter had been targets of perpetrators of insecurity 

which often takes the forms of stealing, banditry, kidnapping, farmer-herder clashes, terrorism and 

militancy. The various reports on insecurity suggested that there is a correlation between the 

architecture of buildings and safety of its occupants when they are confronted with security challenge. 

This spurs the study to explore how best architectural strategies can be deployed to enhance safety of 

building occupants. The study area was Lokoja, a city in North central Nigeria where many had suffered 

insecurity in their homes. A total of 122 questionnaires were circulated among different categories of 

home-users to obtain data for analyses which provided answers to the various research questions of 

the study. Finally, SPSS statistical tool was used for the descriptive statistical survey conducted to 

reveal the study’s findings such as the need for additional security measures by respondents and a proof 

of significant association between the nature of security challenge and knowledge of building design. 

In conclusion, the study showed that insecurity will continued to be a trendy challenge among the home 

owners in the light proliferation of firearms and high rate of unemployment in the country.  

Key Words 

 Insecurity; Residential Buildings; Safety Measures; Building Units; Movement 

 

1.0 INTRODUCTION 

Security is the state of being free from danger or threat while residential buildings are building typology 

that serves as dwelling places for people and their belongings. Hence it is expected to be a form of 

fortress serving as a cocoon for individuals and their valuables. They are expected to offer safety, 

comfort and high sense of confidence in the buildings’ ability to protect its occupants and contents. 

As homes, residential buildings in their architecture are expected to be conceived as a cocoon offering 

comfort, privacy and security from any unexpected and uninvited intruder. Unfortunately, this is not 

the case in recent years across the country (Nigeria).This is against the backdrop of the spate of 

insecurity in the nation in recent years which often leave confusion, sadness, destruction and loss of 

monumental proportion in its wake. Nigerians had suffered different forms of insecurity in their homes 

ranging from stealing to terrorism with no sign of abating in sight of the high rate of insecurity in its 

various neighbourhoods from the north to the southern part of the country. The level of insecurity is so 

high in recent time in Nigeria that the United Nation report for 2021 rated the country as the third most 

terrorized nation in the world. 
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 Residential buildings being physical entities that holds peoples’ valuables and served as places of 

abodes had become targets for the criminal elements who perpetrate the various acts of insecurity 

whenever they are on prowl. This situation necessitate turning to the makers of buildings to rethink 

building design with the aim of making them and their occupants more saver.   And as more would be 

expected of future buildings as responses to various challenges confronting the usage of  architectural 

products, architects are expected to be at the center of any move made to drive solution to the challenge 

of insecurity in buildings in general and residential buildings in particular. Architecture being a 

profession that defined the aesthetics, firmness and functionality of buildings, the design of residential 

buildings will be needed to be programmed in ways that make its occupants saver and more likely to 

escape in case of any form of attack. 

  While the common forms of security measures incorporated into the architecture of buildings are 

acknowledged, more is required to confront the new forms of security challenges of present time. And 

even though they had been known to help mitigate the challenge of insecurity in buildings, there is a 

need to incorporate additional measures in order to improve security provisions through architectural 

design. The various buildings to be designed this way will most likely offer a higher level of safety and 

protection from any invader who would constitute threat and danger to buildings and their occupants.   

The focus of this study will be how to design residential buildings that offer improved security measures 

incorporated in their architecture. The study will seek to know the level of safety offered by the 

commonly known security measures used in residential buildings in the study area; the correlation 

between buildings architectural design and occupants’ safety when their facility is subject to attack and 

how to simulate by way of innovation improved security measures in buildings’ architectural design. 

Questionnaires will be used to obtained data from building occupants who had been victims of 

insecurity in some selected neighbourhoods in the study area in recent time and their responses analyzed 

to answer the research questions..  

The aim of this study is to reveal the need for architecturally designed buildings that has improved 

forms of security measures as innovative move to respond to the challenge of increase in the rate of 

insecurity in Lokoja community. While the following steps were taken to realize the aim 

● To evaluate the viability of the available security measures in securing building 

occupants. 

● To examine the correlation between buildings’ architecture and occupants’ safety. 

● To identify additional security measures to be incorporated into building architecture. 

 

2.0  LITERATURE REVIEW 

The 6th edition of Oxford Advanced Learner Dictionary defined security as the activities involved in 

protecting a country, buildings or persons against attack, danger etc. Merriam Webster Dictionary on 

the other hand defined security as the state of being protected or safe from harm or things done to make 

people or places safe.  Again, Encyclopedia Britannica defined security and protection system as any 

of various means or devices designed to guard persons and property against a broad range of hazards, 

including crime, fire, accidents, espionage, sabotage, subversion and attack. Oxford Dictionary as well 

defined security as the state of being free from danger or threat. From the various definitions given by 

these sources, one can deduced that security is about protection from attack and it is what is expected 

of any setting, system or physical entity such as building to guarantee its sustainability and enhanced 
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its utility value. Insecurity is a problematic issue capable of reversing the fortune of its victims and 

changing their prosperity into penury. 

Building is one significant asset that is expected to offer functionality, aesthetic value and protection to 

its occupants. This can only be achieved in buildings that are safe and free from any form of attack. 

Ernst (2000) submitted that due regard must be given to security arrangement so that conflicts with 

access and egress in an emergency are resolved. He further revealed that the general principle applied 

in relation to means of escape is that it should be possible for building occupants to turn away from fire 

or threat and escape to a place of safety. 

State of Insecurity in Nigeria 

The present state of insecurity in Nigeria is alarming and this had left most buildings susceptible to 

attack. The United Nation report on most terrorized nations in the world rated Nigeria as the third most 

terrorized country behind Afghanistan and Iran. This gives a clue on the level of insecurity in the nation 

which had left several persons in different neighbourhoods across the country endangered with several 

buildings vandalized in its wake. It is important that buildings generally are safe and residential 

buildings in particular are secured so as to ensure safety of lives and valuables of their occupants. 

Security is expected to be ensured in residential buildings which according to Olufemi (2020) are a 

building typology that is to be designed as fortress offering security and privacy from unwanted guests 

and shield from elements of weather. Jinadu (2007) also corroborated this submission by claiming that 

generally a functional and good house performs the functions of providing shelter from weather 

elements, security against external attack, comfort and convenience for its inhabitants and support 

decent living. 

News report on insecurity in Nigeria had remained trendy for the last twelve years with no end in sight 

as different insurgent groups sustained the reign of terror on helpless citizens.          Olatunji (2021) 

revealed that one in every three Nigerians have plans to migrate out of the country because of insecurity 

of lives and properties, dilapidated economy, corruption and terrorism. He went further to claim that 

insecurity in the nation is growing exponentially as each day goes by.  In his appraisal, he warmed that 

nation’s state of unrest will completely turn everywhere to miasma of bloodletting if vital steps are not 

taken. Aliyu (2021) also submitted that Nigeria is faced with an unprecedented wave of different but 

overlapping security crises- from kidnapping to extremist insurgencies- almost every corner of the 

country has been hit by violence and crime. Callister (2015) as well opined that insecurity and terrorism 

has been a major challenge to the Nigerian government in recent times. 

Causes of Insecurity in Nigeria 

Edeh (2022) listed the following as causes of insecurity in Nigeria: bad governance, poverty, 

terrorism/kidnapping, weak judicial system, corruption, unemployment, poor security system, porous 

border and ethno- religious sentiments. George (2020) added high influx of arms, narcotics and political 

imbalance among Nigerians to the list of causes of insecurity in the country. 

 

 

Forms of Insecurity in Nigeria   

Jihadist movement, clashes between herders and farmers, banditry and kidnapping, separatist 

insurgency and oil militancy were identified as various forms of insecurity presently confronting the 
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Nigerian nation (Aliyu, 2021).  These had created several Internally Displaced Persons’ camps across 

the country. The most terrifying report on insecurity in recent time shows that Niger state experienced 

220 banditry attacks with over 200 deaths in the first 17 days of the year 2022. In addition to the various 

forms of insecurity within the country, there are influx of marauding bandits from neighbouring 

countries like Cameroon, Niger Republic and Lake Chad (Chizitera, 2019). 

Available Security Measures in Buildings 

The composition of building shows that it is made up of two basic parts which are sub-structure and 

super-structure (Olufemi, 2020). While the sub-structure is the part that is under the ground, the super-

structure is the part above the ground that consists of walls, doors, windows, ceiling and roof which are 

the vulnerable portions that intruders usually attack to break through into the house. For this reason 

most security measures put in place to ensure the safety of building occupants and contents are on the 

super-structure in order to protect the vulnerable parts. 

William (2019) stated that physical address actions that can be taken to protect buildings against 

intruders should be at three levels. The first is the outer perimeter then the inner perimeter and lastly 

the interior spaces. He claimed that if one can implement two or three forms of security at each level 

then one will more likely have an effective physical security system. 

Janelle (2019) also stated that the 3Ds of security include ‘Deter, Detect and Document’. Access control 

can be used to deter unwanted invaders from the building premises while alarm system and exterior 

security equipment can be used for detection. Video surveillance (CCTV) can be used to capture the 

documentation of activities of any intruder who breached the first two layers of security in buildings.  

Janelle (2019) also asserted that adequate access control, effective camera monitoring, well managed 

door and window keys, well secured parking garage and adoption of culture that value security are 

measures that can be taken to ensure safety of building occupants and their valuables. Finally, BBC 

Premises Security Standard of 2020 stated that the boundary of premises is frequently defined by fence 

or wall and there may be multiple entry/ exit points. This, the authority claimed will act as the first line 

of defense against illegal incursion. The standard also claimed that design of buildings’ perimeter must 

consider many factors to include lighting, access control, barriers, landscaping, car park, CCTV, 

perimeter alarms and fence. 

3.0 METHODOLOGY 

The study area of this research work is Lokoja which is the capital city of Kogi State in North Central 

Nigeria. Lokoja served as administrative headquarter of Colonial government during the pre-

independent era. This made Lokoja to have several relics of colonialism on its landscape till date. 

Lokoja later became headquarter of Lokoja Local Government Area under the old Kwara State. The 

transformation of the city continued in 1991 when Kogi state was created and Lokoja became its capital. 

The city presently served as home to Federal University Lokoja, which was created in 2010 and located 

at Adankolo but had its permanent site in Felele axis of the city at Crusher. Lokoja also had Kogi State 

Polytechnic, Felele Campus which was created in1991 located along Lokoja-Abuja Federal Road beside 

Lokoja International market. Again, there is the Confluence stadium Lokoja and The Central Bank of 

Nigeria both found along Zone 8 axis in the City. 

These are prominent physical features of development around which living quarters were built that 

swell up the population of the City. All these combined  had made Lokoja had its experience of 

urbanization like most other Nigerian cities and as it is being rightly adduced in criminology that crime 
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is part of every society, hence as the city of Lokoja grew in population and the daily activities within it 

spew into its suburbs, insecurity challenges also increased as well. 

In order to understand the nature of security challenges in the study area and ascertained certain 

assumptions associated with them; data was obtained from primary source through interviews and 

questionnaires. Individuals dwelling in the study area who had been victims of insecurity in their 

dwelling places are the respondents in this research work from which responses was obtained, collated 

and analyzed to make deductions that drive the various recommendations suggested. Moreover, 

literature that featured the works of previous researchers on security was reviewed for insight into the 

issue of security challenges and how architecture of buildings can be explored to militate against them. 

STATEMENT OF RESEARCH PROBLEM 

Insecurity had become a common problem in virtually every neighbourhood across the country with 

building occupants suffering unimaginable loss in its wake; this is calling for different approach in 

finding solution to the menace. Establishing a correlation between buildings’ architecture and 

occupants’ safety in the light of how buildings response to the various forms insecurity challenges called 

for incorporation of improved forms of security measures in buildings’ architecture so as to produce 

safer buildings. 

RESEARCH QUESTIONS 

The research work will attempt to answer the following questions in order clarified the need for a review 

of the existing security measures incorporated in residential buildings with the view to simulate by way 

of innovation additional architectural design strategies for enhancement of security in buildings 

generally and residential buildings in particular.  

● Are the available security measures commonly used in buildings good enough to guarantee 

security of building occupants? 

● Is there a correlation between buildings’ architecture and building occupants’ security? 

● Is there a need for simulation of improved additional security measures to be incorporated in 

buildings’ architecture? 

 

4.0   RESULTS AND DISCUSSIONS 

Data was obtained from the study area (Lokoja) through the use of questionnaire that was designed to 

capture the reality of respondents’ security challenge, available security measures in respondents’ 

buildings and correlation between buildings’ architecture and occupants’ safety. 130 questionnaires 

were distributed out of which 122 returned in good form acceptable for analysis. The SPSS (IBM 

Version) statistical tool was used for analyses of the data collected and a descriptive statistical survey 

was conducted on the data to obtain the research findings.   

The socio-demographic characteristics of the respondents show that they are all adults with a minimum 

of primary school certificate educational qualifications and as such in a good position to respond to the 

various questionnaire items that define the study. 

Table I: Age of Respondent 

 Frequency Percent Valid Percent Cumulative 

Percent 



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  178 

 

 

Valid 

15-20 years 5 1.1 4.1 4.1 

21-25 years 12 2.7 9.8 13.9 

26-30 years 9 2.0 7.4 21.3 

31-35 years 9 2.0 7.4 28.7 

36-40 years 18 4.1 14.8 43.4 

40+ years above 69 15.6 56.6 100.0 

Total 122 27.6 100.0  

      

     

Authors ‘Field Work (2022) 

 

Table II: Educational Qualification 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Primary 3 .7 2.5 2.5 

Secondary 9 2.0 7.4 9.8 

ND/HND 37 8.4 30.3 40.2 

First Degree 24 5.4 19.7 59.8 

Post Graduate 49 11.1 40.2 100.0 

Total 122 27.6 100.0  

      

     

Authors ‘Field Work (2022) 

 

The nature of security challenge suffered by respondents in the study area include petty stealing, night/ 

day robbery, kidnapping, terrorism and some had suffered a combination of 2 or 3 of these in their 

house/ apartment. 

 

 

Table III: Nature of the challenge 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Petty stealing 38 8.6 31.1 31.1 

Night/Day robbery 70 15.8 57.4 88.5 

Combination of any 2 or more 14 3.2 11.5 100.0 

Total 122 27.6 100.0  

      

     

Authors ‘Field Work (2022) 
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None of the respondents had suffered kidnapping and terrorism but 38 (31.1%) of them had been victims 

of petty stealing, 70 (57.4%) of them had been robbed at night/ day time in their houses/. apartments 

while 14 of them which represent 11.5% had experienced both petty stealing and night/ day robbery.  

This is a proof that there is a problem of insecurity in the houses/ apartments of the respondents in the 

study area that need attention to stem the tide.  

 

Security Measures Obtained in Respondents Houses/ Apartments. 

Despite the previous findings confirming the need for solution to pressing security challenge in the 

respondents’ houses/ apartments, the following security measures are available in the said homes of the 

respondents: CCTV devices, fence/gate, security guard/ neighbourhood watch, entrance security doors, 

burglary proofs, exit, solid external walls and room closets.  

The table below shows the number of each of the security measures available in the houses/ apartments 

of the respondents. 

Table IV: Security Measures Available in Respondents’ Houses/ Apartments 

Security Measures Number of Respondents Percentage 

CCTV Device - 0% 

Fence/Gate 80 65.5% 

Security Guard/ Neighbourhood 

Watch 

31 22.9% 

Entrance Security Door 28 22.9% 

Burglary Proofs 122 100% 

Exit(s) 42 34.4% 

Solid External Walls 122 100% 

Room Closet 4 3.2% 

Authors ‘Field Work (2022) 

The table shows that all the122 respondents had burglary proofs and solid external walls in the houses, 

80 of them had fence/gates, 31 are with security guard/neighborhood watch, 28 had entrance security 

door, 42 are with exit(s), and 4 had room closet security measures put in place to guide against security 

challenges in their houses/apartments. Meanwhile none of them had CCTV device installed in their 

home   

The implications of these are that all known security measures are not utilized in the respondents’ 

houses/apartments which may be responsible for their vulnerability. Again, those with virtually all of 

these measures in place were still attacked which shows that there is need for more or a different 

approach to security provision in the respondents’ houses/ apartments. 
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CORRELATION RESULT 

 

Table V: Correlations 

 House unit 

arrangement 

supported 

safety 

Other 

aspects of 

building 

design that 

aid safety 

House unit arrangement 

supported safety 

Pearson 

Correlation 
1 .187* 

Sig. (2-tailed)  .040 

N 122 122 

Other aspects  of 

building design that aid 

safety 

Pearson 

Correlation 
.187* 1 

Sig. (2-tailed) .040  

N 122 442 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

The table above is obtained by finding the correlation between building architecture and occupants’ 

safety using the correlation tab of the Descriptive statistics in SPSS App. The result shows there is 

significant correlation between building’s architecture and occupants’ safety. This is because at 0.040 

in a 2-tailed significant co-efficient table, the observed figure is less than the bench mark of 0.05.   

This answered the second research question of the study and shows the realization of the second 

objective.   

The last table is the crosstab showing relationship between two variables of the nature of security 

challenge and knowledge of building design. The table shows that there is a significant association 

between the natures of security challenge and knowledge of building design. The Chi-square result of 

P value 0.000 put the X value at 54.747.  

This means that insecurity problems like petty stealing, Night/ Day robbery and combination of 2 or 3 

of them will be on the rise with increase in the level of knowledge of building design possessed by 

criminals. A building whose architectural design is known is an insecure building hence caution must 

be taken not to expose buildings’ design and layout to any would-be invader. 

 

CHI SQUARE OR CROSSTAB RESULT 

 

Table VI: Nature of the challenge * Knowledge of building design Crosstabulation 

 Knowledge of building design Total 

Yes No Maybe 

Nature of the challenge 
Petty stealing 

Count 37 1 0 38 

% within Knowledge of 

building design 
54.4% 4.8% 0.0% 31.1% 

Night/Day robbery Count 28 20 22 70 
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% within Knowledge of 

building design 
41.2% 95.2% 66.7% 57.4% 

Combination of any 2 or more 

Count 3 0 11 14 

% within Knowledge of 

building design 
4.4% 0.0% 33.3% 11.5% 

Total 

Count 68 21 33 122 

% within Knowledge of 

building design 
100.0% 100.0% 100.0% 100.0% 

Authors’ field work (2022) 

 

5.0 CONCLUSION AND RECOMMENDATIONS 

Residential buildings are dwelling places of individuals where their valuables are kept, hence every 

effort in spending and studying is necessary to be deployed to ensure safety and protection.  However, 

it is obvious that with the current 16% rate of unemployment, porous borders and reported 178,459 

firearms missing in the armory of the Nigerian Police as at 2018, security threats will remain with us 

for years to come, hence the need to tackle the menace through any means possible  has become 

necessary.   

Based on findings from the study, the following are recommended solutions to improve security in 

residential buildings and enhanced safety of buildings’ occupants. 

● Screening compartment should be attached to the entrance door in order to create double layer 

of entrance. 

● Viewing hole(s) should be inserted in strategic walls in the house to enhance viewership and 

proper monitoring of the interior space. 

● The use of split level to halt hasty movement should be adopted in designing residential 

buildings. 

● Zoning of building units to achieve privacy and restrain movement of visitors from private area 

in the house should be encouraged to boost security. 

● Designers, development authority and building owners/ occupants should be security conscious 

in building production, approval process and usage respectively. 

● Appropriate burglary proof design patterns with closely netted bars should be used to secure 

openings (such as windows and doors) on building walls. 

● Complete deployment of all known security measures in buildings to achieve full security.    
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ABSTRACT 

The realities of global warming are evident around us with things like extreme weather conditions, dirty 

atmospheric air, flooding in many places, drought, deforestation, acidic ocean, glacial retreat and 

rising atmospheric temperature serving as proofs to its existence. The situation calls for a conscious 

effort to fix the environmental menace of catastrophic trend of continuous rising atmospheric 

temperature occasioned by the presence of greenhouse gases in the air. In the light of this, the various 

hazardous construction practices adding to the problem of warming planet were reviewed in the context 

of green theory so as to reverse the negative trend in order to ensure a sustainable development and 

environmentally responsible behaviours among the various stakeholders in the built industry. The 

findings from the study include site clearing, procurement of new materials, freight of goods to site, use 

of non-degradable materials for packaging and exploitation of forest as hazardous construction 

practices that should be stopped. In conclusion, the paper suggested that all aspects of physical 

development are to be reviewed if the trend of global warming is to be mitigated against. 

Key Words: Global Warming, Green Theory, Construction Practices, Environment, Greenhouse 

 Gases 

 

1.0 INTRODUCTION 

Global warming can be described as a continuous rise in the temperature of earth climatic system and 

the surrounding atmosphere. Meanwhile building which depicts architecture of a people can be 

portrayed as an assemblage of composite materials to modify the various weather elements in order to 

create a condition suitable for living. This condition must offers warmth in an extremely cold period 

and cool indoor when the weather outdoor is unbearably hot. This way, the building will be seen to 

offer protection from any adverse weather conditions that threaten comfort in life.  

The various authorities on the subject of global warming had submitted that 40% of greenhouse gases 

emission responsible for global warming is from the buildings we lived in. And while buildings are the 

major products of our architectural activities with millions of them dotting our cityscapes, powering, 

cleaning and finishing them is creating a menace to the environment. Our source of energy deplored to 

mailto:eyitayochelsea@chelsea.gmailcom
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power our buildings, site clearing  embarked upon to create space for construction activities, how wastes 

generated in buildings are disposed, our choice of materials for buildings and measures put in place to 

get rid of surface water are some of the majors contributing factors to global warming in the building 

industry. 

Hence, the various design formats and construction methods adopted by professionals in the built 

industry to define our architecture are significant part of the problem of how the atmosphere is being 

warmed and subsequently the global community. And if part of the problem, adopting a better way of 

doing things correctly in the industry will significantly help to mitigate the menace. The concept of 

sustainability which emphasized the use of less to achieve more and durability of the various products 

from every human endeavor give rise to an instinct in everyone in the industry to be environmentally 

responsible. This can be done largely by architects through the adoption of construction practices and 

design formats that will cut emission of greenhouse gases. 

The various architectural designs embarked upon to develop our cities need a review in the light of 

global warming phenomenon. Lokoja, a city in North-central Nigeria will be the research area of this 

study and the common pattern of construction practices will be reviewed with the aim of exposing 

how these practices had contributed to the menace of global warming and how this trend can be halt.   

The aim of the paper is to review the common construction practices in the built industry which are 

aiding global warming with the view to advocate for alternatives that are environmentally friendly. 

While the objectives include the following: 

● To bring to the fore conventional practices in the built industry which hitherto had been seen to 

be without adverse impact on global temperature. 

● To ascertain the reality of global warning phenomenon with the aim of making the various 

stakeholders environmentally responsible 

● To review the relevant literature on human activities that released greenhouse gases into the 

atmosphere in order to broaden conversation on the need to fully go green. 

2.0 LITERATURE REVIEW 

Global warming was described by Henrik (2016) as a climatic phenomenon that was noticed in the past 

fifty years, in which the average global temperature has increased at the fastest rate recorded in history. 

He went ahead to reveal that the trend has been accelerating. According to him, all but one of the sixteen 

hottest years in NASA’s (National Aeronautics and Space Administration) 134-year record has occurred 

since 2010. Again global warming can be defined as the observed century-scale rise in the average 

temperature of the Earth’s climate system and its related effects (Gills, 2015). Furthermore, global 

warming as defined by United Kingdom Meteorology office (2014) is the current increase in 

temperature of the Earth surface (both land and water) as well as its atmosphere. The office further 
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claimed that average temperature around the world had risen by 0.75oc over the last 100years about two 

third of this increase has occurred since 1975.  

This is different from climate change which according to Oxford Language Dictionary (2010), is a 

change in global or regional climate pattern in particular a change apparent from the mid to late 20th 

century onwards and attributed largely to the increased levels of atmospheric carbon dioxide produced 

by the use of fossil fuel. Climate change may also refer to a change in average weather conditions, or 

in the time variation of weather within the context of longer-term average conditions. Climate naturally 

is expected to change within a period of thirty-five to forty years brought about by alteration in weather 

conditions but when this change is defined by increase in temperature of the Earth surface as a result of 

the presence of more greenhouse gases such as carbon dioxide, methane and nitrate oxide in the 

atmosphere it is termed global warming and seen as environmental menace, a threat to lives and an 

impediment to comfort that architectural edifices are meant to offer.  

The history of global warming ecological phenomenon has been one that evolved with claims and 

counter claims as expounded in the narration of Enzier (2018). There has been denial of this sensitive 

issue among professionals, politicians and policy makers that define our planning laws. However, from 

Enzier (2018) account of the history of greenhouse effects and global warming started with the work of 

a Swedish scientist named Svante Arrhenius in 1896 when he first lay claim to the fact that fossil fuel 

combustion can result in global warming. Then, in his work he proposed a relationship between 

atmospheric carbon dioxide concentration and temperature. Thomas Chamberlin partnered with him to 

help calculate the rate at which human activities could warm the earth by adding carbon dioxide to the 

atmosphere. 

This submission of Arrhenius and Thomas Chamberlin was not taken seriously at the time because there 

was an assumption among the scientists that human influences were insignificant compared to natural 

forces such as solar activity and ocean circulation. It was also assumed then that oceans were such a 

great carbon sink that will automatically cancel out our pollution. This assumption persist in the science 

world until 1940 when infrared spectroscopy was developed for measuring long-wave radiation and it 

was discovered that increasing the amount of atmospheric carbon dioxide  will give rise to absorption 

of more infrared radiation and that water vapour absorbed a totally different types of radiation than 

carbon dioxide. Gilbert Plass in 1955 also explained by concluding that adding more carbon dioxide to 

the atmosphere would intercept infrared radiation that is otherwise lost to space, warming the earth. 

In the year 1950, evidence was found that carbon dioxide has an atmospheric lifespan of approximately 

ten years. Hence, while still holding unto the notion that oceans would absorb most carbon dioxide, 

what becomes of carbon dioxide molecules after it would eventually dissolved in the oceans remain 

unclear. In the same decade, research showed that ocean could never be the complete sink for all 
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atmospheric carbon dioxide; it was thought that only nearly one third of anthropogenic carbon dioxide 

is absorbed by oceans. Nevertheless, another counter claim was made in 1970 when Charles Keeling 

produced a concentration curve for atmospheric carbon dioxide and the ocean sediment research came 

up with a study that showed there are signs that the globe was experiencing a cycle of cold-warm 

temperature and a pointer to the fact that a new ice age was imminent. 

However, in 1980’s the global annual mean temperature curve started to rise. In fact towards the end of 

that decade, the curve began to increase so steeply that the global warming theory became a topical 

issue of discussion. Precisely in 1988, it was finally acknowledged that climate was warmer than any 

period since 1880. The greenhouse effect was named and intergovernmental panel on climate change 

(IPCC) was founded by United Nations Environmental Programme and world metrological office. 

NASA (2018) pointed out the fact that the earth’s climate system has changed throughout history 

attributing the cause for changes to a very small variations in Earth’s orbit that change the amount of 

solar energy our planet received. The body listed the followings as evidences of global warming: Global 

temperature rise; Warming oceans; shrinking ice sheets; glacial retreat; Sea level rise and Ocean 

acidification. The body concluded that the increase is as a result of human emits more carbon dioxide 

into the atmosphere and hence more being absorbed into the oceans. In the same light, Ministry for the 

Environment (2017) submitted that ‘the direct temperature measurements on land, changes in the dates 

when lakes and rivers freeze and their ice melts, a reduction in glaziers, changes in the heat stored in 

the oceans, changes in rainfall pattern resulting in more floods droughts and intense rain are proofs that 

tells us the average temperature of the world’s atmosphere and oceans have increased over the past 150 

years. The ministry went further to add that shifts in the ranges of some plant and animal species and 

earlier timing of spring events such as leaf-unfolding, bird migration and egg-laying for some species 

are proofs of a warming globe. Again, Allison and Amanda (2015) used the changes in autumn 

senescence in Northern hemisphere deciduous trees to prove the reality of global warming. 

Furthermore, Sabrina and Paul (2017) revealed that scientists said the accumulation of heat in the oceans 

is the strongest evidence of how fast the earth is warming due to heat trapping gases released by the 

burning of fossil fuel. The oceans are said to have absorbed 90 percent of the extra heat trapped by 

increasing greenhouse gases. The research in this area shows that during 2015- 2016, the amount of 

heat stored in the upper 2,000 meters of the oceans read its highest point on record. 

According to Joe (2019), power plants deployed for electricity production to power homes account for 

40% of carbon dioxide emissions while transportation account for 33% of carbon emission. Other 

causes of emission of heat trapping gases warming the planet include industrial farming which Joe 

(2019) claimed contributed 20% to the total emission of greenhouse gases. He went further to add 
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fertilizers usage, oil drilling, natural gas drilling and the melting of Permafrost to the list of causes of 

global warming. 

 The report from Natural Resources Defense Council (NRDC, 2021) shows that the following are effects 

of global warming: 

● More frequent and severe weather 

● Higher death rates 

● Dirtier air 

● Higher wildlife extinction rate (biodiversity loss) 

● More acidic oceans 

● Higher sea levels 

These consequences of global warming are being felt in many places to confirm the reality of this 

natural phenomenon induced by human actions. 

3.0 METHODOLOGY 

The data for this paper will be obtained from secondary source in form of literature review of the works 

of previous researchers on the subject matter in order to expand the conversation and create awareness 

on the nexus between inappropriate construction practices and global warming.  Meanwhile the review 

will be carried out in the context of green theory. 

The theory that was adopted for this work is the green theory which belongs to the critical theory 

tradition, in the sense that environmental issues evoke question about relations between and among us 

and others in the context of community and collective decision-making. This will result in having 

developments that are sustainable and environmentally friendly.  There is a need for a review of the 

common construction practices and developmental patterns in the spectrum of green theory. Again, the 

collective actions and in-actions of everyone must be scrutinized to know how these impacts on the 

global environment.   

Meanwhile the ideology that defined this theory is that which must be accepted and practiced by 

everyone in the built industry for it to make meaningful impact of lowering the production of 

greenhouse gases. This move must be sustained for years to come in order to cut greenhouse gas 

emission to the atmosphere. Moreover, green theory is a theory of international relations that focuses 

on environmental issues as they relate to global justice, international development, modernization and 

security (Wikipedia, 2022). 

4.0 FINDINGS 
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Common construction practices that need to be reviewed, in order to mitigate the continuous rise in the 

atmospheric temperature as a result of the presence of heat trapping gases. 

● Site clearing to pave way for construction works. 

The common thing in practice is to clear the allotted plot of land earmarked for 

construction work, in most cases these greenery are not replaced and in the process there 

is a permanent destruction of the vegetal covers of the land surface. 

● Procurement of new construction materials. 

Whenever new buildings are to be constructed, the common practice is for the owner of 

the project to either buy all the materials needed for the building project or the client 

reimbursed the contractor to supply the materials new from the market for the project. This 

practice discourages the re-use and recycling aspect of sustainability concept and mounts 

pressure on nature to produce more whether it has replenished its capacity to do so or not. 

● Freight of goods and services to construction sites. 

Transportation, which was identified as responsible for 33% of greenhouse emission is 

synonymous to building construction as materials and workforce are moved from one part 

of the city, state or country to the site. In the process, more fossil fuel is burnt and carbon 

dioxide released to the atmosphere. 

● Packaging of Materials to site with the use of non-degradable materials like polythene. 

Building project is a complex work that required supply of several materials to building 

site. Most of these materials get to the site in packages of non-degradable materials like 

polythene (nylon). These wraps ended up in fire and hazardous gases released into the 

atmosphere or left littered on construction sites.  

● Turning to the forest to obtain wood for furniture, doors, windows etc. 

Sawmill is an integral part of the supply chain of building materials to construction sites. 

In order for saw millers to meet the supply needs of the various construction sites, the 

various forests in the country has to part with their wood resulting in deforestation and 

desert encroachment in many places 

● Continuous use of cement from foundation to the roofing level of the building projects. 

Cement is one building material that is heavily used in the construction industry at present. 

It is used to lay foundation, for cladding, beams, columns, slab, lintel, finishes, roofing 

tiles and even roads. This same material has been found to possess high carbon footprint 

in the atmosphere, hence the need for a review. 

● Burning of waste on and off site to clear spaces.  

During construction works, lot of material wastages are incurred from broken blocks to 

off-cuts of woods. These often required clearing in order to create space for workmen on 
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site. The usual practice is that these wasted materials are set ablaze and smokes containing 

carbon mono-oxide and nitrates are released into the atmosphere. 

● The use of existing legislation to moderate the practice of building construction. 

The various existing laws and bye-laws used for moderation of contractual works do not 

emphasized green technology and this is not good enough if the trend in greenhouse gases 

emission is to be halt. 

● The use of hydro carbons to power buildings. The conventional building design and 

construction is one that ensure the production of buildings with several  meters of wire 

carrying tons of electrons laid in theirs walls and connected to an alternative current source 

(mostly generators). The other source of power to which these cables are connected is the 

direct current (gas-usage powered stations). Both of them are carbon emitting sources 

which are bad for the narratives on global warming.  

4.1 REVIEWED: SOLUTIONS 

● The solution to all of these is going green in the construction industry. The materials we 

use to build, the technology adopted to frame our buildings and the energy use to power 

them must all be provided from cleaner source other than the present source with high 

carbon footprint in the atmosphere.  

● The various laws and bye-laws governing the contractual works must be amended to reflect 

the need for acknowledgement of green theory that is capable of producing developments 

that are sustainable.  

● Researches in the area of production of environmental friendly materials must be 

encourage to find alternative to the use of building materials like cement, steel and asbestos 

which are known for high carbon emission. 

● Finally, building regulations that make developers to be environmentally responsible must 

be put in place not just for sustainable development but to halt the continuous rise in 

atmospheric temperature.     

5.0 CONCLUSION 

The reality of global warming is evident around us and denying it will only compound the problem. 

Hence, all aspects of physical development must be reviewed to produce the desired result of halting 

the continuous rising global temperature. Although we are living in the time of global climate 

emergency, we are not yet acting as if we are in an imminent crisis (Barry, 2019). The construction 

practices that are injurious to the environment and sustained the catastrophic trend of global warming 

will need to be reviewed if solution is to be sought within the narrative of green theory as proposed. 

Finally, going green will not just halt the continuous emission of greenhouse gases, it will make 

individuals to be environmentally responsible and ensure developments that can be sustained. 
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ABSTRACTS   

The Abuja-Lokoja highway is experiencing increased vehicular movement and industrial activities 

occasioned by population growth and rural-urban migration. The emission from these vehicles and 

industries has detrimental effects on the air quality along the route vis -a-vis the health of persons 

living along the highway. The footprints of heavy metals from vehicular and industrial emissions 

are stored in near-by trees through bio-accumulation. In order to investigate the level of air 

pollution and pollution source along Abuja-Lokoja highway, the bark of tree is used as bio-

indicator. Samples picked along the highway were subjected to AAS analysis to determine the 

concentration of some heavy metal composition. The graphical analysis on results revealed three 

zones of significant pollution. With moderate level of confidence, the pollution in these zones is 

attributed to geological and industrial sources. This study recommends frequent pollution 

monitoring in the area to prevent further environmental degradation. 

Keywords: Emissions, bio-accumulation, bio-indicators, heavy metals, pollution monitoring 

 

1.0 INTRODUCTION 

Technological growth is supported by increased exploitation of heavy metals and its derivatives. The 

fall-out of this indiscriminate use of resource is continuous environmental degradation and health 

hazards. Similarly, the 21st century is associated with rapid human population explosions, industrial 

growth and increased environmental pollution.  According to World Health Organisation, the increasing 

exposure to air pollution emanating from industrial activities, vehicular traffic and energy production 

is a major penalty for the current stage in industrialization and the demands for improved quality of life, 

(W.H.O, 2007). In the W.H.O 2014 report on air pollution, air pollution is identified as the culprit for 

the death of 7 million people in 2012. The air pollutants are released into the environment from various 

sources, such as; coal or gas driven power plants, other industries, and other mobile sources such as 

vehicles, aircrafts, and ships (W.H.O, 2014). 

mailto:awodijoel@gmail.com
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The Abuja-Lokoja highway is the only southern gateway to Abuja, the capital city of Nigeria, 

therefore, there is a high number of vehicular movement on this highway. Gaseous emission from 

industries and vehicles plying the Abuja-Lokoja highway is capable of impacting air quality along 

the highway and its adjoining areas. According to studies,  the emission of gaseous volatile organic 

and inorganic pollutants in the form of particulate matters with sizes less than 10 × 10 −6m  

(Makkonen, U. et al, 2010)  causes continuous decline of the  quality of air, consequently, leading 

to numerous diseases, death, ozone layer depletion, acid rain, smog, global warming, physiological 

problem and greenhouse effect. (Woodford C. 2010 and Wang J. et al 2013). 

There are significant deposition and accumulation of heavy metals in plants and soils despite the relative 

low amount of heavy metals in the atmosphere. The longer residence time and bioaccumulation 

enrichment of heavy metals increases susceptibility of human ingesting heavy metals in high 

concentration (Kachenko, A.G and B. Singh, 2006).  

  

2.0 LITERATURE REVIEW 

There are several studies on the evaluation of atmospheric pollution by heavy metals using 

bioindicators. Classical studies by Whatmuff (2002) and McBride (2003) discovered that increasing 

concentration of heavy metals in the soil increased the crop intake. According to these studies, 

plantation near highways are often exposed to atmospheric pollution aerosols containing heavy 

metals, these aerosols can be deposited directly on the soil and absorbed by plants or alternatively 

deposited on the leaves and fruits and then adsorbed in the tissues.  

Panek and Zawodny (1993) asserted that pollution of roadside and plants by combustion of leaded 

petrol products are localized and limited to a belt of several metres wide on either side of the road, 

and that for similar geology and vegetation, the level of pollution decreases with the distance from 

the road. According to the research by Gheraf and Yusuf (2006), vehicle exhausts and other 

industrial activities emits heavy metals, consequently, plants, soil and resident along roads with 

busy traffic are amenable to increasing level of contamination with heavy metals.  

Ikechukwu  and Percy (2015)  in their study on assessment of trace metals concentration in tree 

barks as indicator of atmospheric pollution within Ibadan city, South-West, Nigeria alluded that 

tree bark samples could potentially serve as bioindicators for Cu, Pb, Zn, Cr, and possibly Co and 

Cd. 

Also, Okunola et al (2008) studies on the concentration of Cd & Zn in the soil and vegetation along 

roadsides in Lagos, Nigeria concluded that automobiles are a major source of these metals along 

the roadside environment. In another study, Haiya and Stuanes, (2003) posited that, plants can 
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absorb metals from soil as well as from deposit on the parts of the plant exposed to the air from 

polluted environments.   

Both Lion G.N and  Olowoyo J.O,  (2013) established that Heavy metals play crucial roles in the 

biochemical, biological, chemical, catabolic, metabolic, and enzymatic reactions in living cells . 

However, excess amount of heavy metals has adverse effects on plants and animals causing various 

kinds of diseases (Anhwange B.A et al, 2009, Baytak S. 2014). 

To measure heavy metals concentrations in the atmosphere some Scientists suggested the use of bio-

indicator. These bio-indicators are material such leaves, root and stems of plants which can be used 

indirectly to measure environmental pollution. The measurement of heavy metals in the atmosphere is 

preferably executed using bio-monitors because they are cheap and easy to access; also they have higher 

concentration (bioaccumulation) than air and rainwater (Wolterbeek B, et al, 2010 and Rai, P.K, 2014). 

3.0 METHODOLOGY 

The study area is along Abuja-Lokoja highway, located in the North Central, Nigeria. The area is 

located partly within the Basement Complex and mostly within the Nupe Sedimentary basin. The 

grassland savanna covers the study area with undulated hills especially with the sedimentary basin. 

The most prominent weather is rain season and dry season (harmattan). The Abuja-Lokoja highway 

stretches about 160km south west. 
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Fig. 1.0 Geographical map showing Abuja-Lokoja highway 

RESEARCH STATEMENT 

Heavy metals are natural constituents of the environment, however, they are increasing due to; 

more industrial activities, high immigrant rate, high vehicular movement and increased 

urbanization (Qingjie G. et al 2008 and Ogunkunle C.O and Fatoba P.O, 2013). Similarly, there are 

substantial deposition and accumulation heavy metals in plants and soils despite minimal amounts in 

the atmosphere. High heavy metal concentration in plants is as a result of heavy metal longer persistence 

in environment, and bioaccumulation. 

Based on the problems stated above this study seek to evaluate and prevent possible deterioration 

of air quality along Abuja-Lokoja highway using bark of trees as bio-monitor.  

The investigation of air pollution along the Abuja-Lokoja highway is done by sampling bark of 

trees within 2-10 metre away from the road shoulders. Control samples were obtained from 500-

100 metres away from the road where the environment is unaffected by vehicular emissions.  

The samples were collected from 14 locations; this includes samples from selected towns along 

Abuja-Lokoja highway. Using Global Positioning System (GPS) all samples were label 

appropriately. The barks of selected trees were removed at about 2 metres above the ground using 

stainless steel knife. Duplicates of samples were collected from both sides of the road after which 

they mixed to obtain even samples. 

The samples were oven dried, pulverized into uniform size, digested and subjected  to Atomic 

Absorption spectrophotometer (AAS) analysis to determine elemental concentrations for Cu, Cr, 

Pb, Zn. Results obtained from the AAS analysis were plotted against the WHO standard to 

determine anomalies.  

4.0 RESULTS AND DISCUSSIONS 

LOCATION 

SAMPLE 

ID Cu (ppm) Cr (ppm) Pb (ppm) Zn (ppm) 

Giri A1 102.75 0.00 2.25 263.00 

Before Kwali A2 39.50 0.00 5.00 116.25 

Yangoji A3 27.75 0.00 0.25 33.50 

After Kwata A4 13.00 0.00 7.50 396.25 

NNPC Pump Station A5 28.25 0.00 10.00 259.00 

Before Abaji A6 13.50 0.00 16.50 8.75 
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Abaji Check point A7 13.00 0.00 22.00 12.50 

Achuwenyi A8 30.00 0.00 27.75 86.25 

Ahoko A9 31.25 124.25 24.25 98.25 

Gegu A10 22.00 0.00 39.00 37.25 

Before Koto-Karfe A11 8.25 0.00 42.75 42.25 

Jamata A12 15.25 38.75 33.75 240.25 

Magajiya A13 8.75 69.00 42.50 24.25 

After  Magajiya A14 18.25 0.00 48.00 98.25 

After Abaji Check point C1 17.50 11.75 31.50 88.00 

After Jamata C2 8.75 0.00 27.75 19.00 

Table 1. Results sample analysis. 

 

Fig 2.0 Cu concentration chart along Abuja-Lokoja 

 

Besides the extremely Cu concentration at A1 (Giri), generally, Cu concentrations are fairly distributed 

above the WHO threshold for plants. 
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Fig. 3.0 Cr concentration chart along Abuja-Lokoja 

There are two major peak at A9 (Ahoko) and A13 (Magajiya). Geologically, the two Lokoja  falls within 

the Nupe basin. 

 

Fig. 4.0 Pb concentration chart along Abuja-Lokoja 

Pb concentration rises steeply to a peak at A14 (Magagiya) 

 

Fig. 5.0 Zn concentration chart along Abuja-Lokoja 

Zn concentration peaks at location A5 (NNPC Pump Station before Abaji) and A12 (Jamata). 
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Fig. 5.0 Cu,Cr,Pb,Zn combined chart 

 

Generally the chart indicates Zn>Cr>Pb>Cu. The concentration value of heavy metals are above the 

WHO threshold expect Zn with lower values in most of the locations. The study observed that there are 

three zones (A,B,C) of high peaks of all the four elements. These high anomalous zones are connected 

to industrial emission and geological enrichment in addition vehicular emissions. Zone A is around the 

Nigerian National Petroleum Cooperation (NNPC) pipeline pumping station, this facility had existed 

for several decays, therefore the anomalous figure may be attributed to emissions from the station. The 

Zone B is around Ahoko, geological the area is underlay by shale. According to a study around Ahoko 

area, the approximate order of trace metal enrichment is as follows: Zr > Y > U > Zn > Co > Mo > Sr 

> Pb > Cr > Ba > V > Cu > Ni > Rb, (Adebayo O.F et al 2015). The Zone C is between Jamata and 

Magajiya, beside the shale geology, the high concentration of Zinc is attributed industrial emission from 

the Ethanol producing plant at Jamata.   

5.0 CONCLUSION 

The study revealed that the area under investigation shows significant signs of air pollution based on 

the bio-indicator analysed. More extensive work around the three zones marked as high anomalous is 

required in order to demarcate anthropogenic inputs from natural source. Furthermore, the Jamata 

section of the highway should be closely monitored since the suspected source of air pollution is still in 

operation.  
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ABSTRACT 

Artificial Intelligence (AI) is becoming a veritable tool in promoting environmental sustainability such 

as water management, energy, land use, remote sensing transportation, biodiversity conservation and 

disaster management. The integration of Artificial Intelligence and remote sensing tools in monitoring 

and predicting environmental issues such as landslides at a large–scale is an advantage over any stand-

alone technique. Landslides on Mount Patti are common occurrences and there are caused by; slope 

instability, excess rainfall, deforestation and the presence of fractures at the fridges of the escarpment. 

The study seeks to design an integrated system of remote sensing, cloud computing, AI algorithm and 

early warning system used to monitor and predict landslides on mount Patti. The functionality of this 

system relies on real-time measuring of rainfall which is the most vital trigger of landslides on Patti 

escarpment. Rainfall data acquired by smart rain gauges are transmitted into a cloud framework hosting 

the data processing AI algorithm. The final output data are predictions of landslides; this would improve 

the early warning system for landslide hazards around Patti escarpment. 

 

Keywords: Artificial Intelligence, Remote Sensing, landslides, Environmental Sustainability 

 

 

1.0 INTRODUCTION 

Artificial intelligence (AI) is gradually changing the world, work, human lifestyle and the environment. 

The growth rate of artificial intelligence systems in the developed world is rapid and seems to be the 

driving force behind the Fourth Industrial Revolution (4IR). John McCarthy described Artificial 

Intelligence as the science and engineering of making intelligent machines, especially intelligent 

computer programs. Nishant et al. (2021) and Duan et al. (2021) observed that AI machines learn from 

experience when performing human-initiated tasks by learning and adjusting to new inputs while 

dealing with environmental challenges. Artificial Intelligence integrates computers and machines to 

imitate the problem-solving and decision-making capabilities of the human mind.  

Landslides are gravity-driven movements which involve soil, rock, or both along slopes. Multiple 

factors, such as climatic, geology structure and topography trigger Landslides. Some other contributory 

factors are anthropogenic, such as deforestation, and indiscriminate land use. Landslides are global 

environmental hazards that lead to numerous death, and loss of properties and vegetation. Many human 

lives are lost and large-scale properties are destroyed by landslides annually, based on these, Scholars 

and Earth Scientists are developing models to map out areas susceptible to landslides and similar 

environmental hazards. Monitoring and predicting landslides is paramount to preventing some incidents 

mailto:awodijoel@gmail.com
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of slides and reducing the damage to lives and properties. Viable monitoring techniques must be based 

on a clear understanding of parameters such as the variety of landslides, geology, slide mechanism and 

their triggering factors. Meryem Elmoula et al (2020) reported that the performance of any adopted 

techniques depends on the quality of available data which ultimately affect the veracity of our results. 

This study seeks to design an integrated system of remote sensing, cloud computing, AI algorithm and 

early warning system. The system involves real-time rainfall data acquisition, data transmission, data 

processing and prediction of imminent landslides  

2.0 LITERATURE REVIEW 

FUNDAMENTALS OF ARTIFICIAL INTELLIGENCE 

According to a simple definition, Artificial Intelligence is a field, which synergises computer science 

and robust datasets to solve problems. AI also includes sub-fields such as machine learning and deep 

learning. AI field consist of AI algorithms that use input data to produce skillful systems which make 

predictions or classifications possible. 

Types of Artificial Intelligence 

1. Weak AI/Artificial Narrow Intelligence (ANI). Narrow AI is centered on machine learning, 

which uses large amounts of data and powerful algorithms to build increasingly robust 

predictions (Stuart Russell et al, 2015). According to Kevin P. Murphy (2007) In machine 

learning, data used can be either supervised data with accompanied labels or unsupervised raw 

data that requires the identification of patterns without prior prompting. This AI powers robust 

applications, such as Apple's Siri, chatbots, and Amazon's Alexa.  

2.  Strong AI constitutes Artificial General Intelligence (AGI) and Artificial Super Intelligence 

(ASI). Theoretically, AGI is a machine with a human equivalent intelligence. Artificial Super 

Intelligence (ASI) would surpass human intelligence and ability.  

There are several domain of artificial intelligence, namely; machine learning, deep learning, neural 

networks, natural language processing, computer vision and cognitive computing.  

 

 

 

 

 

LOCATION OF STUDY AREA (MOUNT PATTI) 

The study area is located at Patti Ridge Lokoja, Central Nigeria. The Ridge extends between latitudes 

7o 48’N and 7o 51’N and Longitudes 6o 42’E and 6o 45’E (fig 1). Patti ridge covers a land area of 25 

km2. The ridge rises from a point 96m to 406m above sea level, located NW of the Niger-Benue river 

confluence. 
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Figure 1.0: Topographic map of Patti Ridge. Inset: map of Nigeria showing location of study area. 

 

PAST WORK ON LANDSLIDES IN THE AREA 

 

According to Awodi J.O (2011), on the 10th of August, 2007, a few hours of heavy rainfall (76mm) 

triggered a shallow landslide and debris flow on the slope of Patti ridge (Fig. 2.0). The slide occurred 

on the Southern flank of the ridge along a deforested and cultivated section of the slope. The Patti ridge 

is being eroded continuously, leading to steep slopes. There are indications that the area had experienced 

several landslides in the past, evidently the width of Patti Ridge is decreasing along the North-South 

direction. The August 2007 landslide is remarkable for its displacement height and debris size (Awodi, 

2009). 
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Figure 2.0 Landslide profile; ‘A’ represent Oolitic ironstones of the Agbaja Formation, thin siltstone 

bed (B) underlies the Oolitic stone, ‘C’ is a claystone bed while bed ‘D’ is a ferrogenised sandstones. 

Bed B, C and D constitute the Patti Formation.  

 

PAST WORK 

 

 According to Yordanov V. et al (2021), “Using Earth Observation (EO), whether it is from optical or 

radar air/space-borne sensing platforms, provides applications for detecting and mapping slope failures, 

even in monitoring their activity state or slow displacements, at a millimetre precision”. Recently 

Artificial Intelligence (AI) especially Machine Learning (ML) techniques have increased in the field of 

Earth Observations and hazards management. Scholars and Scientists are adopting machine learning 

techniques in their models for processing remotely sensed data in geohazard studies. Such 

implementations are readily applied for landslide monitoring, and prediction (Yordanov V. et al 2021). 

Landslide mapping and monitoring are parts of the general goal of landslide prevention, which involves 

landslide detection (Galli et al., 2008), and the modelling of landslide susceptibility (Guzzetti et al., 

2006) and the final hazard assessment. 

Estimates of landslide hazards and early warning systems can be implemented at several levels of 

complexity. This  require the evaluation and modelling of all the triggering phenomena; in the case of 

monitoring active slow landslides, also maps of deformation in time are needed (Krkac et al., 2016). 

Guzzetti et al. (2020) provided an extensive review of several systems that have been implemented and 

are presently used at the local, national and global scale. 

Yordanov V. et al (2021) argued that ground-based landslide monitoring is a key component for the 

proper implementation of early-warning systems. (Mazzanti et al. 2020) stressed “that based on data 

availability, the most popular techniques for monitoring landslides (slow and rapid) are: Digital Image 
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Correlation (DIC) from optical images which provides displacement into 2D space”  According to a 

group of scholars, Bishop, (2006), Hastie et al., (2011), Murphy, (2012), and James et al,( 2013), 

Machine Language (ML) models are created to represent connections between input data, or 

observations, and target variables, or unknowns when these relationships cannot be described by simple 

parameter based models or are at least partly unknown. According to the study by Ma et al., (2020), the 

application of machine learning to landslide prevention in the last two decades has grown consistently. 

Some past  work, (Le Cun et al., 2015, Shin et al., 2016) on landslides monitoring agreed that Artificial 

Neural Networks (ANN) constitute the fundamental brick of most machine learning algorithms.  

  

3.0 METHODOLOGY 

Extensive literature search on the subject was carried out using Google Scholar, Also, relevant journal 

were consulted for insights on the project. Past Studies in the area revealed that previous landslides on 

mount Patti are mostly linked to excessive rainfall in a short period which leads to high volume of run-

off flow over an already deforested landscape. The run-off flow finally enters into the wide fractures 

found along the fringes of the Patti escarpment; the load along the slope is increased consequently 

leading to a slope failure. (Awodi J.O, 2011).   

Part of this study involved comprehensive fieldwork on the escarpment to identify other contributory 

factors. During the course of the fieldwork, several fractures along the fringe of the escarpment were 

identified. Most of these fractures are currently occupied by three roots. See fig 3.0.  

 

Figure 3.0. Fracture on the fringe of the escarpment.  

 

Furthermore, past rainfall data in the area were acquired from Nigerian Meteorological Agency 

(NIMET). The past rainfall data were use as training data for the AI algorithm. This study adopted 

Random Forest (RF) algorithm for past rainfall data training and landslide prediction. Random forest 

was developed by Breiman (2001), it is an ensemble learning method that is widely used for 
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classification, regression, clustering, and interaction detection. The operational procedure for Random 

Forest is beyond the scope of this study. 

The system’s inputs are smart rain gauges capable of real- time recording of rainfall on mount Patti. 

These smart rain gauges are powered by Wireless Sensor Networks (WSNs) therefore it allows remote 

monitoring and reporting supported. Signals received from the WSN transmitted into an IBM Cloud 

Computing (CC) where data processing occurs. 

Prior to the transmission of the real-time data, the Random Forest (RF) AI runs training job on the past 

rainfall data in the cloud. The trained model is deployed on the Random Forest AI to set up a prediction 

server and do predictions on the new real-time data from the rain gauges. The landslides predictions 

from this system are forwarded as early warning information to relevant agencies such as Nigerian 

Meteorological Agency (NIMET) and National Emmagency Management Agency (NEMA). 

 

Fig. 4.0 Schematic diagram of the WSN, CC and RF-AI integrated system for predicting landslides. 

 

4.0 DISCUSSIONS 

The monitoring of landslides on mount Patti involves constant evaluations of precursory factors 

especially rainfall. The proposed integrated system for predicting landslides on mount Patti is 

practicable, because past work reveals that landslides in this area are triggered by excessive rainfall 

within a short period of time. Consequently, accurate and real-time measurement of rainfall provides 

the needed data for landslides predictions. In addition, absence of vegetation and high altitude location 

of Patti escarpment provides a perfect platform for the mounting of smart rain gauges without 

interferences from vegetation. It is important to note that, additional data on other landslides precursory 

factors such as presence of fractures and deforestation can further refine results used to predict 

landslides in the area.  

  

5.0 CONCLUSION 

The use of artificial intelligence to monitor and predict landslides has been successful all around the 

world. The measuring rainfall in real-time is key to monitoring and predicting landslides on mount Patti. 
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Further study in the area is important in the area, especially in the aspect of understanding the effects 

of fractures and deforestation in landslides prediction. If the proposed scheme when properly executed, 

it can also serve as a good early warning system for Lokoja residents living close to Mount Patti.  
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ABSTRACT 

University students tend to have poor dietary practice and this is related to nutritional status. The aim 

of this study was to investigate the relationship between nutritional knowledge, dietary practices and 

body mass index of the postgraduate students of the University of Ibadan. Three hundred and twenty 

six Postgraduate students aged between 23 and 59 years were recruited for this study from all the 

postgraduate halls of University of Ibadan. Information on socio-demographic characteristics, 

knowledge of nutrition, dietary practices including 24h diet recall and anthropometric characteristics 

such as weight, height and waist circumference was collected using a semi-structured questionnaire. 

Knowledge and practice of nutrition were graded and categorized as good 34%, fair 58.3%, and poor 

7.7%. Nutrient intake was analyzed using Total Diet Assessment software to categorize nutrient 

adequacy as Adequate (80.0-120.0%), Inadequate (<80.0%) and Excess (>120.0%). Body mass index 

was categorized as underweight 4%, overweight 18% and obese 3%. Waist circumference was 61cm 

and 109cm for minimum and maximum values respectively with a mean of 76.91cm. Data were 

analyzed using descriptive statistics and chi-square test at p=0.05. The prevalence of overweight (18%) 

is higher than the underweight (4%) or obese (3%). There was overall skipping of breakfast by the 

respondents though the nutritional knowledge score is more than average (63.17%). From the nutrient 

analysis more than half of the participants did not meet the RNI for energy (21.5%), protein (17.8%), 

and calcium (3%) except for iron (52.5 %) which is in excess. Present findings suggest the inclusion of 

postgraduate students when planning for nutrition intervention for Universities. 

Keywords- Nutritional knowledge, Dietary practices, Body mass index, Nutritional status. 

1.0 INTRODUCTION  

Evidences from studies in Nigeria have shown the importance of good nutrition in academic 

performance (Abidoye & Eze, 2000; Ijarotimi & Ijadunola, 2007); however, not many students take this 

into consideration in the choice of diets. 

Studies have also indicated unhealthy dietary practices among students, such as skipping meals, low 

consumption of fruits and vegetables, high intake of fast foods, and low intake of dairy products (Sira 

et al, 2010) Nutrition education can have a profound impact on dietary habits and food choices of many 

college students. (Lin et al, 2012). The poor dietary practices are leading to the double burden of 

malnutrition which is an emerging public health problem in many countries. The problem of 

underweight and overweight/obesity represent serious public health challenges worldwide (WHO, 

2014). With the rising cases of double burden of malnutrition, it is important to educate and identify 

groups of individuals at risk and students are considered a priority considering the roles of nutrition on 
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health and academic performance. Thus, college represents a key opportunity for students to learn new 

skills and foster healthy lifestyle practices. Students are empowered when they have the necessary 

knowledge and skills needed to make healthy lifestyle choices (Shahril et al, 2013; Contento et al, 2010). 

There is high prevalence of underweight and overweight among Nigerian adults, and these are risk 

factors in the development of many chronic diseases (Demirci et al., 2018). The double burden of 

malnutrition predisposes to poor educational outcome, poor productivity, and increased risks of 

diseases. Many postgraduate students may be malnourished following socio- demographic factors, 

eating practices and a little or poor nutritional knowledge, There is possibility that some or most of 

these postgraduate students may have missed out receiving any form of proper nutritional education 

during their undergraduate days.  

University students are potentially important target for the promotion of healthy lifestyles as this may 

reduce the dangers of lifestyle-related disorder later in life. Postgraduate students are particularly 

parents or future parents, who will guide and support children and wards in making dietary choices 

which is often carried into adulthood, therefore with good nutritional knowledge and practice, a future 

healthier population can be ensured (Kapka-Skrzypczak et al., 2012). Improving nutritional knowledge 

will assist in setting goals and targets to prevent under nutrition and reduce the prevalence of overweight 

and obesity. 

Objective of the study 

The main objective of the study is to assess the influence of nutritional knowledge and dietary practices 

on anthropometric characteristics of postgraduate Students at the University of Ibadan.  

2.0 LITERATURE REVIEW 

Unhealthy diet is one of the factors responsible for the development of non-communicable diseases 

which account for about 70% of deaths globally and 85% of premature NCD deaths occurring in low- 

and middle-income countries (Global Noncommunicable Diseases, 2021; World Health Organization, 

2021). The correlation between nutrients, foods, and dietary patterns has important implications, 

especially for prevention and development of chronic diseases, such as cardiovascular diseases, cancers, 

chronic respiratory diseases and diabetes (Bowen et al, 2018) 

Individual food options, choices and eating behaviours are influenced by a complex interplay of a 

number of factors including the individual’s nationality, culture, community, family and the 

individual’s food likes and dislikes (Nestle et al., 1998). In the case of children, the parents and family 

play an even more important role in moulding eating behaviours. Food preferences continue changing 

throughout life, under the influence of biological, social, and environmental factors (Ventura, 2013);  

these preferences are key determinants of food choices, and therefore diet quality (Russell, 2013) 

 

Nutritional knowledge refers to an understanding of the food groups to be eaten most frequently or the 

recommended servings from each food group as well as the functions of each nutrient based on the 

Nigeria Food-Based Dietary Guidelines and the Food Guide Pyramid. Food group is a diet planning 

tool that sorts foods of similar origin and nutrient content into groups and then specifies that people 

should eat a certain numbers of servings from each group (Cataldo et al., 2003). Food guide pyramid 

translates dietary guidelines of nutrient recommendations into visual form of the kinds and amounts of 

food to eat each day (Earl, 2004). The aim of the food guide pyramid is to promote good health and 
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reduce the risk of chronic diseases.  On a scale of between 0 to 100 %, individuals total scoring of more 

than 50 %, are regarded as knowledgeable, while individuals scoring less than 50 % are regarded as less 

knowledgeable. Kruger et al. (2002) reported that nutritional knowledge is an important factor in 

promoting healthier eating habits, and consequently, maintaining an appropriate body weight, thus, 

preventing overweight and obesity.  People who are aware of the connection between poor nutrition 

and certain health conditions are more likely to follow a balanced diet and avoid excessive weight gain 

(Grafova, 2006). Thakur and D’Amico (1999) however, found no significant difference between obese 

and non-obese people with respect to their knowledge concerning nutrition. 

Eating practices refer to dietary intake data which includes information about usual daily food intake, 

eating pattern and usual nutrient intake (Hammond, 2000). Healthy eating habits have positive effect 

on every one, but students can especially benefit from meeting the particular nutritional demands of the 

school day. To excel academically, children and adults must be physically able to attend class, 

collaborate with their peers and focus on the tasks at hand. The mental rigors required for active 

learning, reading and creative thinking also require physical support from food energy and nutrients. 

Additionally, hunger could cause distraction and irritation while healthy eating could improve both 

alertness and mood (Mikolajczyk, El Ansari & Maxwell, 2009). 

There are several ways of assessing nutritional assessment and anthropometric assessment is one of the 

most commonly used. Advantages of anthropometric assessment includes: the procedures used are safe 

to humans and are non-invasive, it is applicable to large sample groups, the equipment required for the 

technique is inexpensive, portable and durable, the measurements can be performed by relatively 

unskilled personnel, information on past and long-term nutritional history can be obtained with equal 

confidence using other techniques, and the procedure can help identify mild to moderate malnutrition, 

as well as severe malnutrition. Body Mass Index (BMI) is commonly used because it correlates well 

with body fatness and degree of disease.  As a general guideline, overweight and obesity are defined, 

as BMI values exceeding 25 kg/m2 and 30 kg/m2 respectively.  BMI, however, does not give 

information about the total fat or how fat is distributed in the body.  Fat distribution is measured by 

Waist Circumference. BMI refers to the relationship between current weight and current height (BMI 

= kg/m2) (Hammond, 2000). BMI categories are indicated below:   

  1. Underweight     < 18.5 

 2. Normal weight   18.5 – 24.9 

 3. Overweight    25.0 – 29.9  

 4. Obesity, class l   30.0 – 34.9 

 5. Obesity, class П   35.0 – 39.0 

 6.  Extreme obesity, class Ш ≥ 40    

*Classification of BMI (BMI kg/m2) (Laquatra, 2004)     

Waist Circumference (WC) refers to a measure of the narrowest area below the rib cage and above the 

umbilicus as viewed from the front (Lee and Nieman, 2003). WC categories in men and women 

associated with increased risk for chronic diseases of lifestyle include: 

•  Ideal (< 94cm male and < 80 cm female),  



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  211 

 

 

• Increased risk (94.0 to 101.9 cm male and 80.0 to 87.9 cm female) and  

• Substantial risk (≥ 102 cm in men and ≥ 88 cm in women)        

 

3.0 METHODOLOGY  

The study was descriptive cross-sectional in design and was conducted in University of Ibadan, Ibadan, 

Oyo State, Nigeria. The Postgraduate halls of residence were the major focus and these are Abubakar 

Hall, Awolowo Hall and Tafawa Balewa Hall. All the halls have both male and female students except 

Awolowo Hall. Respondents for this study were recruited from each floor of these halls of residence 

using simple random sampling technique. 

The sample size for this study was determined using (Araoye, 2004) sample size formula as indicated 

below: 

   n =           N   

           (1+ N (e)2 )  

Where n = required sample size 

N = Total number of postgraduate students residing at the postgraduate halls (1095). 

e = degree of error tolerance at 5%  

The total number of sample size was calculated as 293. 

To cater for 10% non-response, 

nf =      n  

 1 – NR 

Where NR = Non-response rate 10%; making the total sample size of 326 participants. 

A semi-structured, interviewer-administered questionnaire with four sections was used for data 

collection. 

Section A: Information on socio-demographic characteristics of the respondents including gender, age, 

faculty, state of origin etc. 

Section B: This section assesses the dietary practice of the respondents. The dietary practice section 

seeks to identify how often a particular food item was consumed. This section had 18 questions and 

covers foods from each portion of the food pyramid, as well as consumption of beverages, and vitamin 

and mineral supplements. Food intake, dieting, and meals skipping were also examined. Answers to 

questions were graded from always (4) to never (1). The higher the cumulative scores for this section 

the better the eating habits. The section also assessed the dietary intake of the respondents using repeated 

24-hour dietary recall procedure. The mean nutrient intake and level of adequacy of nutrient intake was 

assessed using Adapted Total Dietary Assessment Software.  

Section C: This section assessed the nutritional knowledge of the respondents. The respondents were 

asked to indicate to what degree they agreed with selected nutrition knowledge specific statement. The 
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range of response was from strongly agree (4) to strongly disagree (1). The higher scores the score for 

this section, the better level of nutritional knowledge. (Indicate the range of scores that were considered 

good, fair and poor. For example, Knowledge of nutrition was scored on a point scale and categorized 

as good (c-f), fair (g-i) and poor (j-l).) 

Section D: This section assessed the anthropometric characteristics of the respondents. Weight was 

measured with only light clothing using a digital Bathroom Scale and height was measured using a 

calibrated stadiometer. Body Mass Index (BMI, Kg/m2) was determined by dividing weight (kg) by 

height (m) squared and classified as underweight (< 18.5), normal weight (18.5–24.9), overweight 

(25.0–29.9), obesity grade 1 (30.0–34.9), obesity grade 2 (35.0–39.9) and obesity grade 3 (≥ 40.0). 

Waist circumference was measured at the level of the umbilicus and hip circumference at the most 

prominent part of the buttocks using a non-stretchable measuring tape, both will be used to read and 

calculate the waist to hip ratio and classified according to WHO (1987).  

 

Data obtained were coded and entered into the system spread sheet. Analysis was performed using SPSS 

Version 20.0. Univariate analysis was done using descriptive statistics such as mean± standard 

deviation, and charts. Tables and percentages was used to summarize the result. Chi- square test was 

used to examine the association between variables at 0.05 level of significance. 

4.0  RESULTS AND DISCUSSION 

Table 1: Socio-demographic characteristics of the respondents 

Variable Level Frequency Percentage 

Sex Male 159 48.8 

 Female 167 51.2 

Age <30yrs 246 75.5 

 30-40yrs 76 23.3 

 >40yrs 4 1.2 

Mean 28.18±4.12   

    

Religion Christianity 292 89.6 

 Islam 32 9.8 

 Traditional 1 0.3 

 Others 1 0.3 

Marital Status Single 290 89.0 

 Married 35 10.7 

 Divorced/Separated/Widowed 1 0.3 

  

Table 1 shows that the female respondents (51.2%) were more than the male respondents (48.8%) with 

75.5% of these respondents being less than 30 years of age, 23.3% within the age of 30 and 40, and 

1.2% are above 40 years of age.  Christians were 87.6%, Muslims were 9.8%, Traditional 0.3% and 

others 0.3% of the total respondents.  

Table 2: State, faculty and occupation of the respondents 
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Variable Level Frequency Percentage 

State regions South south 53 16.3 

 South west 198 60.7 

 South east 39 12.0 

 North east 3 9.0 

 North central 26 8.0 

 International 7 2.1 

Faculty Agriculture and forestry 49 15.0 

 Arts 47 22.5 

 Education 29 19.7 

 Law 7 2.1 

 Medical science 14 4.3 

 Pharmacy 9 2.8 

 Public health 8 2.5 

 Science 71 21.8 

 Social science 41 12.6 

 Technology 39 12.0 

 Vet medicine 12 3.7 

Occupation Paid employment 43 13.2 

 Traders  1 0.3 

 Artisans  3 0.9 

 Agriculture 1 0.3 

 Full time students 278 85.3 

 

The Table above shows states of origin of the different respondents South west represent 60.7%, south 

south 16.3%, south east 12.0%, North east 9% North central 8.0% and international (None Nigerians)  

2.1%. The different faculties are represented which are Agriculture and forestry (15%), Arts (22.5%), 

Education (19.7%), Law (2.1%), Basic Medical Sciences (4.3%), Pharmacy (2.8%), Public health 

(2.5%), Science (21.8%), Social science (12.6%), Technology (12.0%) and Vet medicine (3.7%). The 

various occupation of the respondent with paid employment constituted 13.2%, traders were 0.3%, 

Artisans were 0.9% and respondents that were into agriculture constituted 0.3% and full time students 

were 85.3%. 

Table 3: Dietary practices of the respondents 

Foods Never Sometimes (1-

2X/week) 

Often  (3-4X/ week) Always (5-7X/ week) 

N % N % N % N % 

Vitamin supplement 119 36.5 121 37.1 57 17.5 29 8.9 

Mineral supplement 141 43.3 101 31.0 57 17.5 27 8.3 

Had 3 meals/day 22 6.7 108 33.1 131 40.2 65 19.9 
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Took carbonated 

beverages 
27 

8.3 158 48.5 102 31.3 39 12.0 

Water 1 0.3 12 3.7 19 5.8 294 90.2 

Breads/cereals/pasta/p

otatoes/rice 
2 

0.6 49 15.0 119 36. 5 256 47.9 

Apples/banana/orange

s 
9 

2.8 112 34.4 149 45.7 56 17.2 

Tomatoes/carrots/sala

d 
7 

2.1 143 43.9 113 34.7 63 19.3 

Milk/yoghurt/cheese 18 5.5 134 41.1 36.8 54 54 16.6 

Jams/cookies/sweets 66 20.2 162 49.7 80 24.5 18 5.5 

Potato/chips/cakes/can

can/donuts/soda 
34 

10.4 172 52.8 93 28.5 27 8.3 

Yoghurt/popcorn/fruit

s 
24 

7.4 190 58.3 92 28.2 20 6.1 

How often do you eat 

fast food 
79 

34.3 166 50.9 64 19.6 17 5.2 

How often do you eat 

breakfast in the 

morning 

7 

2.1 84 25.8 132 40.5 103 31.6 

 The table above shows that majority of the students, about 47.9% usually consumed carbohydrate-

based meals. Most of them also skipped breakfast more than 4 times in a week 

 

 

Figure 1: Reasons for skipping of meal 

The chart shows the various reasons for skipping of meals; lecture or busy schedule (61.3%) weight 

control (3.1%) finance (4.6%) fasting (8%) laziness (0.6%) Electricity (0.3%) Decision (2.5%) 

appetite (9.2%) no response (10.4%). 
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Table 4: Nutritional knowledge responses from students: no of students (n=326) 

Nutritional knowledge questions N Incorrect % Incorrect N Correct % Correct 

Skipping breakfast can negatively affect academic 

performance 

96 29.5 230 70.5 

Proteins are the best and most efficient source of 

energy 

270 57.7 56 42.3 

Nutrition affects mental performance 20 6.1 306 93.9 

According to the Food Guide Pyramid, one should 

consume 6-11 servings from the bread, cereal, rice and 

pasta 

207 63.4 119 36.5 

According to the Food Guide Pyramid, one should 

consume 2-4 from the fruit group 

138 42.3 118 57.7 

According to the Food Guide Pyramid, one should 

consume 2-3 servings from the dairy group 

155 47.6 171 52.4 

According to food guide pyramid, one should 

consume 2-3 servings from meat group 

183 56.1 143 43.9 

Eating breakfast can improve concentration 40 12.3 286 87.7 

Carbohydrates are easier to digest than fats or 

proteins 

116 35.6 210 64.4 

Excess vitamin consumption is toxic 193 59.3 133 40.7 

Anaemia is a deficiency in iron 90 27.6 236 72.4 

Average percentage body fat in females is 20-25% 238 73 88 27 

Cereal, bread, pagels and pasta are good sources of 

carbohydrate 

30 9.2 296 90.8 

Tofu,nuts and beans are good sources of protein 23 7 303 93 

The best sources of iron are from animal products 

and fish 

105 32.2 221 67.7 

eating cereals or bread enriched with iron should be 

eaten with source of vitamin C to enhance absortion 

of iron 

138 42.3 188 57.7 

Proteins act to repair and build muscle tissues and 

make hormones to boost the immune system 

44 13.5 282 86.5 

Fats are essential in all diets 134 41.1 192 58.9 

If a diet is lacking in carbohydrate, proteins are then 

used for energy 

119 36.5 207 63.5 

Oatmeals, legumes and fruits are sources of soluble 

fibre 

84 25.7 242 74.3 

The recommended amount of fibre is 25g/day 222 68.1 104 31.9 

Vitamin C is also known as ascorbic acid 79 24.1 247 75.9 

%Mean=summation individual% variable ÷ 22(no of questions) 

The Table above shows students on their level of knowledge of nutritional values with respect to the 

individual nutritional knowledge questions. A mean score of 63.17% was recorded for correct 
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responses, while 36.83% was recorded for incorrect responses. The findings indicate that students 

were generally knowledgeable in view of very high positive scores recorded for most items in the list 

of variables. 

 

Figure 2: Nutritional knowledge score of postgraduate students 

Respondents with good Nutrition Knowledge were 57.4% and 45.0% had good Dietary Practices. There 

was no significant relationship between nutrition knowledge and diet practices of the respondents with 

X2 value of 0.278 

Table 5: Anthropometric characteristics of the postgraduate students 

 Mean Standard 

deviation 

 minimum  Maximum 

Height 1.6873 0.08 1.44 1.89 

Weight 65.33 10.03 37 105 

Waist 

circumference 

76.91 7.89 61 109 

BMI 22.9350 3.16 15.01 35.49 

 

Table 6: Median Body mass index (BMI) according to categories for males and females 

BMI(kg/m2) Category Frequency Percentage 

GROUP (n =326)                                 

BMI < 18.5 (Underweight) 

 

13 

 

4.0 

BMI 18.5-24.9 (Normal) 243 74.5 

BMI 25-29.9 (Overweight) 60 18.4 

BMI ≥ 30(Obese) 10 3.1 
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MALE(n=159)   

Underweight 1 0.6 

Normal 125 78.6 

Overweight 29 18.2 

Obese 4 2.5 

   

FEMALE(n=167)   

Underweight 12 7.2 

Normal 118 70.7 

Overweight 31 18.6 

Obese 6 3.6 

 

 

 

Figure 3: BMI categories of the postgraduate students 

The figure above shows the BMI categories of the postgraduate students. About four percent were 

underweight (BMI<18.5kg/m2), three percent were obese (BMI>30kg/m2), eighteen percent were 

overweight (BMI 25-29.9kg/m2) and majority (75.0%) had normal weight group (BMI 18.5-

24.9kg/m2) 

 

Table 7: Association between BMI by socio-demographic characteristics of the postgraduate students 

Characteristics Underweight Normal Overweight Obese Total  X Value P value 

 n % N % N % N %    

Gender Male 1 0.6 125 78.6 29 18.2 4 2.5 159 9.8 0.02 

           Female 12 7.2 118 70.7 31 18.6 6 3.6 167   

            

Age           <30 12 4.9 191 77.6 36 14.6 7 2.8 246 16.938 0.01 

               30-40 1 1.3 51 67.1 21 27.6 3 3.9 76   

                  >40 0 0.0 1 25.0 3 75.0 0 0.0 4   

            

4%

75%

18%

3%

BMI Categories

underweigh
t
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Religion 

Christianity 

12 4.1 219 75.0 51 17.5 10 3.4 292 6.9 0.649 

     Islam 1 3.1 23 71.9 8 25.0 0 0.0 32   

     Traditional 0 0.0 1 100 0 0.0 0 0.0 1   

     Others 0 0.0 0 0.0 1 100 0 0.0 1   

            

Marital status      

Single 

12 4.1 224 77.2 46 15.9 8 2.8 290 14.0 0.029 

Married 1 2.9 18 51.4 14 40.0 2 5.7 35   

Divorce/separat

ed/widowed 

0 0.0 1 100 0 0.0 0 0.0 1   

 

Prevalence of overweight/obesity was 21.5% with 3.1% being obese. Underweight was 4.0%; higher 

in female (7.2%) than male respondents (0.6%). Gender, age and marital status had a significant 

relationship with BMI. Nutritional knowledge had no significant relationship with BMI. 

Table 8: BMI and Nutritional knowledge 

Knowledge level Underweight Normal Overweight Obese X2 value 

Poor 0 20 2 1 0.150 

Fair 10 136 39 3  

Good 3 82 19 7  

Total 13 239 60 11  

 

The chi square test of 0.15 shows that there is no significant relationship 

 

 

Table 9: Mean Energy and Nutrient Intakes of Respondents 

Nutrient Mean RNI 

Calorie(Kcal) 1431.4± 725.2 2100-3000 

Protein(g) 48.4 ±25.3 46-56 

Carbohydrate(g) 281.4± 802.8 350-400 

Dietary Fiber(g) 8.7±8.3 25-38 

Fat(g) 39.5 ±229.8 80-102 

Cholesterol(mg) 140.9± 185.42 300 
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Vitamin A(RE) 910.0 ±1193.9 700-900 

Vitamin C(mg) 34.5±113.9 75-90 

Vitamin B1(mg) 2.1±10.6 1.0-1.25 

Vitamin B2(mg) 3.1±33.2 1.2-1.5 

Vitamin B3(mg) 25.9±220.7 13-17 

Vitamin B6(mg) 1.0±3.1 1.0-1.5 

Folate(µg) 355.0±313.1 400 

Vitamin B12(µg) 2.0±4.2 2.4 

 

The mean energy and nutrient intakes of the respondents are presented. The respondents did not meet 

the required mean intake for calorie, carbohydrate, fiber, fat, cholesterol, vitamin c, Folate and vitamin 

B12, but met with the required mean intake for protein, vitamins A, vitamin B1, vitamin B2, vitamin 

B3, vitamin B6 

 

 

Figure 4: Levels of intake of Calories, Cholesterol and Dietary fiber 

The level of inadequacy of nutrients intake from calories, cholesterol and dietary fiber by the 

respondents is very high compared to the level of adequacy and excess from the same nutrients. The 

percentage intake rose from Cholesterol (76.7%) to calories (83.7%) then to dietary fiber (89.9%). The 

table shows a steady decline in the adequate intake of the nutrients from calorie (14.4%) to cholesterol 

(8.9%) then to dietary fiber (6.4%). There was reduced excess intake which decreased from Cholesterol 

(76.7%) to dietary fiber (3.7%) and the least percentage observed from calorie intake (1.8%). 

 

0

10

20

30

40

50

60

70

80

90

100

Calories Cholesterol Dietary fiber

Inadequat
e



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  220 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Macronutrient intake of the respondents 

The Macronutrient consumption by postgraduates shows that their levels are inadequate in 

carbohydrate, protein and fat with a percentage of 73%, 74.8% and 97.5% respectively. These values 

showed an increasing level of inadequacy from carbohydrate to fat. Few percentages from the excess 

consumption of carbohydrates (5.5%), protein (7.4%) and fat (97.5%) compared to their level of 

inadequacy and adequacy except for fat intake which is slightly higher than the level of adequate 

intake but far lesser than the level of inadequate intake. 

 

Figure 6: Vitamin intake level of postgraduate students  
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The figure shows that higher percentage of the respondents had inadequate intake of the all 

the vitamins listed in the chart compared to both the adequate and the excessive intake of these 

Vitamins. 

 

 

 

Figure 7: Micronutrient intake of the respondents 

Higher percentage of the respondents had inadequate intake with highest level of inadequate intake of 

the micronutrients in potassium and the least inadequacy in iron. Also least level adequacy comes from 

potassium and highest adequacy level from phosphorus then Iron there also highest excessive intake 

from iron 

Table 10: Mean mineral intake of the respondents 

Nutrient Mean RNI 

Calcium(mg) 234.6±265.35 1000 

Phosphorus(mg) 546.2±353.7 700 

Sodium(mg) 740.3±636.4 1500 

Potassium(mg) 942.6±754.9 4700 

Zinc(mg) 12.9±28.1 8-11 

Iron(mg) 28.54±108.24 8-18 

Magnesium(mg) 154.9±151.88 310-400 

 

The required nutrient intake for calcium (234.6mg), Phosphorus (546.2mg), Sodium (740.3mg), 

Potassium (942.6mg) and Magnesium (154.9mg) was not met by the respondents. The low energy 

intake of the respondents could be due to the practice of skipping breakfast. 
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5.0  CONCLUSION AND RECOMMENDATION 

Poor nutrition knowledge was high among postgraduate students of University of Ibadan and had no 

relationship with body mass index. The overall breakfast skipping was found to be high, fruit and 

vegetable consumption was low and many students consumed fast food several times in a week. In the 

current research, the knowledge and nutrition practices of the students were average and the 

postgraduate students' diet needed improvement. 

The recommendation is that nutritional education should also be targeted at postgraduate students and 

should motivate more healthy food choices such as the daily consumption of fruit and vegetables, milk 

as well as the eating of breakfast and a variety in food choices.    

The study solely relied on information provided by the respondents and this may be influenced by recall 

bias 
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ABSTRACT 

This paper analysis the COVID-19 Situation in Nigeria, its effect on the economy and the structural 

causes that worsen the Corona Virus (COVID-19) crisis. The work also enumerates the concept of 

endemic, epidemic and pandemic respectively. As well as discussing the negative effects of the pandemic 

on agriculture, education, health security and other Nigeria Sectors. The findings reveal that the 

economic downturn in Nigeria was triggered by a combination declining oil price and spillovers from 

COVID-19 outbreak, which not only led to a fall in demand for oil products but also stopped economic 

activities from taking place when social distancing policies were enforced. Government response 

through provision of financial assistance to businesses and a small number of households that were 

affected by the Corona Virus outbreak. The paper concluded by suggesting three areas of the economy 

and structural reform, though the introduction of economic reforms, by diversifying the economy, 

investment on health care infrastructure and building appropriate digital infrastructure facilitate the 

tradition from face-to-face business activities to a digital or online business activities. Finally the paper 

outline the following recommendations. Stressing the needs for diversification and economics 

transformation of Nigeria, as the Giant of Africa. Two, the need for increased in agricultural 

production, good security, to also implement job opportunity programs, inorder to reduce high rate of 

unemployment. Lastly, premium attention and move expenditure should be channeled to the educational 

sector, so as to increase the nation’s investment in human capital.  
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1.0 INTRODUCTION  

This study analysis the COVID-19 situation in Nigeria, the economic crises and the structural causes. 

The COVID-19 pandemic has had far-reaching effects on the global economic (Ozili and Arun, 2020). 

It affected the global travel business, national health care systems, the food industry, events industry, 

education and global trade. Due to globalization, there are expectations of spillover effects to emerging 

and developing countries die to their dependence on developed countries for the importation of goods 

and services (Ozili and Arun, 2020). A recent literature has emerged that examine the effect of COVID-

19 on economic activities (Fermandes 2020; Atheson, 2020; Ozili and Arun, 2020). Yet, the recent 

literature has not examined the effect of COVID-19 on economic aggregates in developing countries 

such as Nigeria. Thus, the impact of COVID-19 on the Nigerian Economy has not been explored in the 

recent literature. Therefore, this study fills the gas in the literature. 

Economic crises are new in Nigeria During the 2016 economic crises, the monetary authority in Nigeria 

defended the local currency from forced devaluation against the dollar and adopted a managed-float 

foreign exchange system, which worked well from 2016 to 2019. After the 2016 economic crises or 

recession, it was widely believed that the unexpected and sustained decline in oil price was the most 

important cause of economic crises in Nigeria. But in 2020, nobody thought that a public health crises 

could trigger an economic crises in the country. 

What made the 2020 economic crises different from other economic crises or recession in Nigeria was 

that most economic agents, who could have helped to revive the economy were unable to engage in 

economic activities dur to fear of contacting the COVID-19 disease. Also, economic agents did not 

engage in economic activities when the government imposed and enforced its social distancing rules 

and movement lockdown in Abuja, Lagos and Ogun States on the 30th March of 2020. 

Although the Corona Virus outbreak which started in Wuhan Province of China had spillover problems 

in Nigeria, the reason why the outbreak was severe in Nigeria and caused suffering to poor citizens was 

because of weak institutions that were ineffective in responding to the pandemic and the lack of 

adequate social welfare programs that would have catered for majority of the poor citizens and 
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vulnerable citizens who were affected by the crises. The fear of the financial and economic collapse led 

to panic buying boarding of foreign currency by individuals and businesses mostly for speculative 

reasons, flight to safety in investment and consumption, households stocking on essential food and 

commodity items, businesses asking workers to work from home to reduce operating costs. 

Thus, this work also examine the cause of economic crises in developing and transition countries. In 

fact, the level of development in country plays an important role in prolonging economic crises or in 

facilitating economic recovery. 

The study also contributes to the recent literature that investigate the impact of Corona Virus in society. 

This study will be contributing to the literature by exploring the factors that worsen the COVID-19 

Pandemic and the economic crises in Nigeria. 

2.0 LITERATURE REVIEW  

The Concept of Endemic, Epidemic and Pandemic 

In order to avoid confusion due to the similarities that exist between the concept of endemic, pandemic 

and epidemic, there is a need to review their meanings for clear understanding. 

According to Dianjun (2019) endemic is a generic term for the disease with regional features which is 

closely related to natural environment, human life and production. It can occur in any country, but are 

mainly distributed in under-developed countries and regions where there are no centralized 

administrative organization for its prevention and control. 

Dianjun (2001), sees endemic as constant presence of a particular disease or infectious agent within a 

geographic area or population. Yong (1998) considered endemic disease as one confined to a certain 

region. 

In order words, it is associated with and frequently occurs within certain region. These all means that 

endemic diseases are region restricted or population restricted but can occur in any country, either 

developed or under-developed. 
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On the other hand Christian (2016) considered epidemic to be an unexpected widespread rise in disease 

incidence at a given time. According to Mazydl (1920) epidemic break upon community often within 

little warnings, strike terror into the community, demoralize businesses, reaps the harvests of victims, 

leaving physicians, nurses and the general public exhausted as well as dumb founded by what just 

happened. According to him. Epidemic disease rung for a while upon particular group or restricted 

population and disappears. 

Pandemic, on the otherhand, according to Hays (2005) is simply an epidemic on a very wide 

geographical scale a large area of the world. However, no quantitative measure exists to establish that 

an epidemic becomes pandemic. 

Christian (2016) also agrees with the views of Hays (2005), he however noted that that pandemic cannot 

occur without a dense or mobile population. 

Nigerian Experience of COVID-19 Pandemic  

Nigeria witnessed two economic crises within a decade. The 2009 economic crises recession was caused 

by a combination of the after-effect of the 2007-2008 global financial crises. Poor loan underwriting 

process, bad risk management practices and poor corporate governance of Nigeria banks (Sanusi, 2010). 

Banks were a major cause of the 2009 economic crises. On the other hand, the 2016 economic crises 

was caused by unexpected decline in oil price which led to a sharp drop in oil revenue which severely 

affected Nigeria’s foreign reserve (Adenvan and Sadiq, 2018). This led to massive balance of payment 

deficient’s combined with an already high debt burden which plunged Nigeria into its second recession 

in a decade. 

Now the Nigerian studies on COVID-19 have emerged in the recent literature. Olapegbe et al (2020) 

assess the knowledge and perceptions of Nigerians about COVID-19. They find that some Nigerians 

have misconceptions about COVID-19. For instance, some respondents believe that COVID-19 is a 

biological weapon of the Chinese government. These misconceptions prevented them from taking 

maximum preventive measures. They suggest that evidence based campaign should be intensified to 

remove misconceptions and promote precautionary measures. They suggest that evidence based 
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campaign should be intensified to remove misconceptions and promote precautionary measures Ozili 

(2020) show that Nigeria had the highest number of COVID-19 cases in West Africa and the third 

highest cases in Africa between March and April. According to Ohia et al (2021) predict that the effect 

on COVID-19 will be severe in Africa because African countries have fragile health systems.  

They argued that Nigeria’s current national health systems cannot respond to the growing number of 

infected patients who require admission into intensive care units. They suggest that Nigeria should 

explore available collective measures and interventions to address the COVID-19 pandemic Jacob et al 

(2020) show that the COVID-19 pandemic affected higher institutions in Nigeria through the lockdown 

of schools, reduction of international education, disruption of academic calendar of higher institutions, 

cancellation of local and international conferences, creating teaching and learning gap, loss of man 

power in the educational institutions, and cut in budget of higher education. Adegboye et al (2020) 

examine the early transmission of COVID-19 in Nigeria and show that the COVID-19 cases in Nigeria 

were lower than expected. Adenomon and Maijama’a (2020) examine the impact of COVID-19 on the 

Nigerian Stock Exchange from the 2nd January 2020 to 16th April, 2020. The results revealed a loss in 

stock returns and high volatility in stock returns during the COVID-19 period in Nigeria. 

Effects of COVID-19 on Nigeria Economy  

It is right to say that COVID-19 has brought about untold hardship to the Nigerian citizens which cannot 

be forgotten in hurry, there is a popular saying that “health is wealth”. In the same Vein David (2006) 

asserted that the Gross Domestic Product per capital affects and also ignores the potentials for 

duplicating the longer term but very significant changes in education, productivity, export and import, 

exchange rates, price of oil per barrel, fertility rate consumption and savings rate that may have resulted 

from the influenza epidemic. He further stressed that a country’s wealth (and or health) can often be 

enhanced by traditional measures such as opening up to trade, promoting exports restructuring 

inefficient state-owned enterprises, improvising infrastructure, unemployment, inflation, decrease in 

labour force, investment in health and investing in education. In no time, outbreaks have caused 

economic stagnation to the Nigeria economy. 
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According to the International Labour Organization (ILO), they revealed that global unemployment rate 

has reduced by 25 million since the beginning of the COVID-19 outbreak in November 2019. In fact, 

outbreak disease in Nigeria accounts for a complex effects. This shows that epidemic and pandemic can 

affect the economic prosperity of any nation especially in a developing nation like Nigeria of which 

several diseases in recent years has accounted for clear negative economic effects. Casting back to the 

memory lane of the HIV/AIDs Pandemic, at was then recorded to have significantly affected per capita 

Gross Domestic product (GDP) which in turn has effects on household and their standard of living 

(Bloom et al, 2004) in David (2006). The effect of the pandemic (HIV/AIDs), has reduced the savings 

and then brought about a drastic increase in the consumption of individuals.  

According to them, the long-term costs of HIV/AIDs, and the particular has a vast scale on which the 

social and economic effects is likely to be felt due to decrease in the investment on human capital (Bell 

et al), 2003). 

According to the economic Forum (2004), it was asserted that AIDs also affected business of about 

8,719 firms from a global survey conducted by the World Economic forum. Developing nations 

revealed a rise by 35 percent, and in Sub-Saharan Africa b6 45 percent. 

However, as the novel pandemic (COVID-19) is affecting the economics of many nations globally. It 

also has an unhidden effect of the price of crude oil, education, health, tourism and other facets or 

sectors that makes the economy. It has also posed an unavoidable effect on citizens. 

COVID-19 on Agriculture 

Agriculture is said to form the major part of the Nigerian economy, which is also the aggregate output 

of Crop Production (CP), Livestock (lstk), Forestry (Frty), and Fishing (Fishy). Asides oil, agriculture 

is one of the largest income generation from the non-oil sectors to the Nigerian economy. 

According to the National Bureau of Statistics Report (NBS, 2019), agriculture has contributed 28.25 

percent to the overall GDP during the third quarter of 2019.  This was a significant contribution and 

however, this contribution set to reduce with the outbreak of the deadly disease during the lockdown 
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period, also border closure leading to disruption in transportation and international supply of food chain. 

Remarkably, according to World Economic Forum Report (2020), domestic restrictions and import 

delays are hindrance to farmers, while farmers are warned against predictive failure in production if 

government does not act. 

Also, Nigeria fertilizer stocks during this report is currently 20 percent below its normal levels, there 

are only enough seeds to plants. The result of this is low production of food consumption, which is a 

gradual movement towards malnutrition in Nigeria. Thus, COVID-19 threatens to profoundly affect the 

livelihood of poor rural farmers who depends on agriculture. 

COVID-19 on Education  

Education is seen as the first and important yardstick for any nation that sets to experience development. 

In Nigeria, the output of education is aggregated to be primary (pr) secondary (sec), and tertiary (ter) 

education. According to UNESCO monitoring report on COVID-19 educational disruption and 

response (2020), the impact of school closures in over 100 countries that have implemented the 

decisions around the world has impacted over 90 percent of the global student’s population. 

In taking this decision, Nigeria is not excluded from the impact according to Nigeria Education in 

Emergencies Working Group (2020) accounts that close to about 40,000 Internally Displaced Persons 

(IDPs) children will be giving some form of learning in camps and host communities will be affected 

by stoppage of learning in schools. 

This shows that educational sector is also greatly affected by the deadly virus and will have to adapt to 

the change. 

Presently, in the mode teaching many schools in Nigeria and around the globe, have adopted the online 

teaching method, while for the younger ones, their parents have become their teachers or merely get 

teachers to teach their kinds at home. while for the younger ones, their parents have become their 

teachers or merely get teachers to teach their kids at home. While many European countries have 

successfully implemented their school setting using online digital tools like zoom or Google meet, the 
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question remains, can Nigerian education survive the online teaching methods coupled with the 

unavailable network and high rate of purchasing data? In essence, the virus, COVID-19 would be seen 

in education as a result of the changes in modes of teaching and how students relate in schools, the 

ability to adapt to the remains a question to be answered. 

However, His pulse a fear in the moods of the parents and guardian as regards the student’s ability to 

recall and regain all what they’ve been taught. 

Unarguably, having recorded low rate of infection among students, school closures are a critical pillar 

of the social distancing tools to mitigate the spread of the disease and avoid an acceleration of cases 

that will put a strain on health services. 

Conclusively, the outbreak has pursed a fear into the minds of parents due to the West African 

Examination Council 2020 expected results. 

COVID-19 on Health 

Corona Virus is also taking its toll on health facilities and infrastructure in Nigeria. In fact, one of the 

worst hit sectors by COVID-19 is the health sector. The health sector can be regarded as been aggregate 

output human health (h.h) and social service (ss). With limited number of health practitioners and 

facilities, the health sector is overburdened thus the need for government to increase its spreading on 

health sector. A further effect on health is that access to care for simple illness becomes harder than 

usual due to the fear of the virus spreading. Many healthcare centers have placed restrictions on how 

patients get treatment or admitted to prevent overcrowding in hospitals. Also, the needs to provide 

equipments and medicine for health services have led to a reduction in the production of vaccines for 

other diseases especially vaccines for immunization for new born babies, therefore leafing the increase 

in infant death rate. As such, the African Union Report (2020) reveals that it there still exist a persistent 

increase in pandemic (COVID-19) it will be difficult for most African countries to treat their patients. 

COVID-19 on Security  



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  233 

 

 

With the closure of schools, increased in unemployment and disruption of food claim due to closure of 

borders and interstate travels, there is definitely a downtown of this on security in Nigeria. Noting that 

the living conditions of Nigerians is already affected and not up to standard even before the Corona 

case, there is a high risk of insecurity manufacturing in form of robbery out of hunger and anger. Nigeria 

already ranked as one of the countries with highest poverty rate with individual living below 3 dollars 

per day. How much more a disruption in normal economic activities without provision for sustenance, 

COVID-19 would definitely have negative effect on security in Nigeria. 

However, according to the African Union Report (2020), they revealed that the novel Corona Virus 

(COVID-19) came at the very time when the African regime are already faced by the daunting 

challenges of fragility, conflict and violence due to either terrorism mix of Jihadists, community-based 

militant, bandits, political instability and or climate change. 

COVID-19 on Other Nigeria Sectors  

COVID-19 has effect on other sectors such as sports, while globally the pandemic affected Olympics 

games which is the largest sport gathering in the world causing it to be postponed the postponement 

came with a high cost but was a necessary step. Nigeria is not excluded from this effect. In Nigeria, the 

biggest sporting event have been put on hold the professional football league. National sports festival  

have been placed on hold to curb the spread. Sport has an important contribution to make to the Nigerian 

economy, aside from the fact that it serves as the purpose of recreation and entertainment for Nigerians; 

it also contribute to Nigeria’s GDP. According to National Bureau of Statistics (November, 2019); arts 

entertainment and recreation had contributed greatly to Nigeria’s GDP in the third quarter of 2019. 

Aside sport, the film and entertainment industry has been affected. Movie theatres have been shutdown, 

art exhibitions, movie premiers and musical concert have either been cancelled or postponed leading 

the entertainment sector to lose millions of Naira worth of deals (Chike 2020). The closure has 

significantly affected the income generation of the sector. 

4.0 CONCLUSION  
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This paper analyzed the recent economic crisis in Nigeria. It showed that the spillover of COVID-19 

pandemic into Nigeria coupled with declining oil price, which were external shocks, caused to the 

economic crisis in Nigeria in 2020. The structural problems in Nigeria at the time prolonged the 

economic crises. 

The implication of the study is that policy matters should pay attention to three areas of the economy 

for economic and structural reform. One policy Makers should introduce economic reforms to diversify 

the economy and reduce Nigeria’s dependence on revenue from crude oil export. 

Two, policy makers in Nigeria should invest in health care infrastructure to improve the ability of the 

national health system to withstand the outbreak of contagious diseases. 

Three, there is also a need to build appropriate digital infrastructure to facilitate the tradition from “face-

to-face” business activities to a digital or online business activities, which can help to grow the digital 

economy.  

Also, policy makers should use legislation to create a robust social welfare safety net for all citizens 

particularly for unemployed citizens and poor households. 

Finally, the government needs to focus on rebuilding institutions and pay more attention to institutions 

like National Agency for food and Drug Administration and Control (NAFDAC), and the Nigeria 

Centre for Disease Control (NCDC). 

5.0 RECOMMENDATIONS  

The following recommendations were postulated: 

1. Nigeria being the Giant of Africa, and major player to Africa economy, it should then diversity 

and transform their economies by strengthening the productive capacity of Africa private sector 

to transform raw materials locally. This will help to improve domestic resources mobilization 

and reduce continent dependence on external financial flows, which stands at 11.6% of Africa’s 
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GDP compared to 6.6% of developing economies GDP as strongly recommended by the report 

of African Union (AU, 2020). 

2. there should be an increase in agricultural production thereby enhancing the food value chains 

to meet domestic and dependable exporting consumption by other nations. 

3. To set up and implement strategic job opportunity programmes to reduce the alarming rate of 

unemployment within Nigeria. 

4. After the novel pandemic (COVID-19). More expenditure should be channeled to the 

educational sector so as to increase the nation’s investment in human capital in the long run. 
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EFFECT OF QUENCHING MEDIA ON THE MECHANICAL PROPERTIES OF  

ALUMINIUM 6063 

 

 Oluyori, R.T,  Ogbodo, J.F 

Abstract 

In this research, the effect of quenching media on heat treated aluminium 6063 was examined. 

Seventeen samples were used in this work; eight were prepared for tensile test, four samples each for 

hardness and microstructural test respectively. The remaining one served as control sample. These 

samples were subjected to heat treatment at a temperature of 1800C  and soaked for 2 hours in the 

muffle furnace for homogenization, and quenched in honey, brine and air. They were subsequently 

characterized with Vickers hardness tester, instron (model 3369) testing machine and metallurgical 

microscope to determine the hardness, tensile strength and microstructural properties of samples. The 

microstural images of the control and heat treated samples revealed the samples quenched in air 

exhibited the finest grains.  Samples quenched in brine have the highest hardness and UTS of 

60.93HV and 150MPa respectively. 

Keywords: Aluminium 6063, heat treatment, quenching media 

 

1.0    INTRODUCTION 

 Aluminium is an extremely complex structure, often comprising between six to nine different 

metal elements. In a molten state, during production, some elements are dissolved in others (like cream 

in coffee) and some are not (like oil in water). As the molten alloys begin to cool a point will be reached 

when solidification begins. At that point ‘’crystals’’ begin to form and as cooling continues, more 

crystals develop building on the first to form a metallic grain structure. Other compounds may also form 

within the alloy as it cools, some dissolved within the grain structure and others between the grains, 

along grain boundaries. The malleability, ductility and strength of the alloy are all dependent on the 

nature of the final alloy grain structure which sometime as a result of the final quenching media when 

heat treatment deserved. (Simielli, 1993) 

Aluminium alloys are widely used in the production of automotive component, buildings and 

constructions, marine, aviation, aerospace and electrical industries because of their light weight, 

corrosion resistance in most environments (Rajan and Sharma, 1988) 

 

2.0 LITERATURE REVIEW 
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Heat treating is a group of industrial and metal working processes used to alter the physical, 

mechanical and sometimes chemical properties of a material. The most common application is 

metallurgical. Heat treatment involves the use of heating or chilling, normally to extreme temperatures, 

to achieve a desired result such as hardening or softening of a material. Heat treatment techniques 

includes: annealing, case hardening, precipitation strengthening, tempering and quenching. It is 

noteworthy that while the term heat treatment applies only to processes where the heating and cooling 

are done for the specific purpose of altering properties intentionally, heating and cooling often occur 

incidentally during other manufacturing processes such as hot forming or welding. Heat treatment may 

be any one or combination of a series of operations involving the heating and cooling of alloys in solid 

state. Its purpose is to alter the mechanical properties of the alloy, either to make the alloy soft for 

forming operations, or to achieve a specific mechanical strength. Metallic materials consist of a 

microstructure of small crystals called “grains” or crystallites. The nature of the grains (i.e. grain size 

and composition) is one of the most effective factors that can determine the overall mechanical 

behaviour of the metal. Heat treatment provides an efficient way to manipulate the properties of the 

metal by controlling the rate of diffusion and the rate of cooling within the microstructure. Heat 

treatment is often used to alter the mechanical properties of an alloy, manipulating properties such as 

the hardness, strength, toughness, ductility, and elasticity. 

Quenching is a process of cooling a metal at a rapid rate. This is most often done to produce a 

martensite transformation. In ferrous alloys, this will often produce a harder metal, while non-ferrous 

alloys will usually become softer than normal. To harden by quenching, a metal (usually steel or cast 

iron) must be heated above the upper critical temperature and then quickly cooled. Depending on the 

alloy and other considerations (such as concern for maximum hardness vs. cracking and distortion), 

cooling may be done with forced air or other gases, (such as nitrogen). Liquids may be used, due to 

their better thermal conductivity, such as oil, water, a polymer dissolved in water, or brine. Upon being 

rapidly cooled, a portion of austenite (dependent on alloy composition) will transform to martensite, a 

hard, brittle crystalline structure. The quenched hardness of a metal depends on its chemical 

composition and quenching method which honey and brine solution would use as a quenchant to yield 

and improved aluminium properties. (Davies and Oelmann, 1983). 

Most of the marine vessels and heat exchangers in automobiles are made of AA6000 series alloys 

aluminium and some other metals like copper and all these engineering materials are prone to corrosion 

and erosion-corrosion which reduce their lifespan by making them to fail early in service. The heat 

treatment of aluminium and quenching in honey and also brine solution is aimed at improving targeted 

mechanical properties has been carried out with desirable results. Aluminium is one of the most 

important materials that have find its wider application in the domestic and industrial sector. This 

versatility has been attributed to its reasonably high strength, light weight, machinability, resistance to 
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corrosion attack, affordability and viability (Khalifa and Mahmoud, 2008). These excellent properties 

serve as impetus to its versatility. 

Previous researches on the improvement of mechanical properties have been focused on alloying, 

precipitation, age hardening and reinforcement with industrial and inorganic materials to improve its 

properties (Alaneme, et al., 2013; Mahendra and Radhakrisna, 2010; Hernandez and Calderon, 2012). 

Prasanna et al (2019), investigated the effect of agro waste ash as reinforcement on aluminium base 

metal matrix composites. The results showed increased yield and ultimate tensile strength with 

satisfactory levels of corrosion resistance. 

Omole et al (2014), took assessment of hardness and tensile properties of stir cast Al 6063 reinforced 

with tetracarpidium conophorum kernel. The results revealed enhanced hardness and tensile strength of 

the produced composite. 

Research work on the influence of reinforcement type on microstructure, hardness and tensile properties 

of Al 6063 c0mposite was investigated by Belete and Manas (2013) 

Effect of heat treatment on tensile and corrosion properties of LM6 hybrid metal matrix composite 

reinforced with cenosphere and red mud was investigated by Ravi et al (2018). The results showed 

improvement in corrosion and tensile properties of the obtained composite.   

3.0 Experimental procedure/Methodology 

 Sand and mould preparation 

The green sand for the moulding operation was produced by thorough mixing of the silica sand with 

the right proportion of water, clay which served as the bonding agent so that the mould would not 

shatter. This took several minutes as we ensured that the water content was well saturated and 

impregnated thoroughly. The next step was to place the patterns on the cope (wooden board), the drag 

was then placed on the cope in the position to accommodate for the pattern. Dry facing sand was 

sprinkled over the cope and pattern to provide a non-sticky layer for easy removal of the pattern. 

Moulding sand is then riddled in, to cover the pattern using a shovel and a sieve to completely fill the 

drag. The sand is firmly packed and evenly compacted in the drag by means of hand rammers. The 

ramming was properly compacted not too hard or soft. 

 Casting operation 

The aluminium billet was heated above 6700C and then poured into a mould cavity to give a 

cylindrical shape. And then about 50mm long of the cast aluminium was cut for the spark test which 

reveals the chemical composition of the aluminium. 
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 Turning operation 

Turning was done to reduce the diameter of the work-piece usually to the specified dimension, 

and to produce a smooth finish on the metal. Work piece was prepared to the required shape using lathe 

machine. The process conferred the required shape needed for tensile strength measurement. 

 Heat treatment 

Sixteen samples were prepared for the research work. These samples were subjected to heat 

treatment in a heat treatment furnace at a temperature 0f 1800C and soaked for 2 hours and quenched in 

honey, brine and air. After heat treatment, eight samples were prepared for tensile test. Four samples 

each were used for hardness and microstructural test respectively. 

 Mechanical property test 

I. Hardness 

Hardness specimens were cut from the prepared samples and subjected to grinding and 

polishing to obtain a fiat and smooth surface. They were then mounted on an anvil of the Vicker’s 

Hardness testing machine with 10mm indenter diameter ball in conjunction with 750kg load. 

II. Tensile test  

Tensile strength testing of all specimens were conducted. Eight test specimen were tested at 

room temperature with a strain/loading rate of 5mm using a computerized Instron testing machine 

(model 3369). Load displacement plots were obtained on an x-y recorder and tensile strain and tensile 

stress at break were calculated from the load displacement diagrams.  

 

Metallographic examination  

 The microstructural studies were carried out in three stages viz: grinding, polishing and etching. 

The etched samples were then viewed using metallurgical microscope. 

Table 3.1: Chemical Composition of the Aluminium 6063 

ELEMENT  %COMPOSITION 

Al 98.62 

Mg 0.400 

Si 0.400 

Mn 0.068 



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  240 

 

 

Ti 0.0120 

Zn 0.211 

Ni 0.010 

Fe 0.222 

Cu 0.010 

Sn 0.001 

Cr 0.039 

Pb 0.001 

Ca 0.002 

Na 0.0007 

V 0.001 

Cd 0.0005 

 

4.0  RESULTS AND DISCUSSION 

         Microstructural Studies 

Plate 1: Microstructure of aluminium 6063 heated to 1800C and held for 2 hours and cooled in 

laboratory air space x100. 
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Plate 2: Microstructure of aluminium 6063 heated to 1800C and held for 2 hours and quenched in brine 

solution x100. 

 

Plate 3: Microstructure of aluminium 6063 heated to 1800C and held for 2 hours and quenched in honey 

x100. 

The microstructures evolved shows that samples quenched in air displayed the finest grains compared 

to other samples. A cursory look at the microstructures of the samples quenched in honey exhibited 

reveals a much bigger grains. This might be probably due to long soaking time resulting in grain growth. 

The sample in brine solution has coarse grains, even though the tensile strength was enhanced. 
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Hardness results 

The hardness results of the as-received and heated aluminium 6063 in different media are presented 

below: 

Table 3.1: Hardness results of the as-received and heat treated aluminium 6063 in different media 

LABEL 1ST READING 

(HV) 

2ND READING 

(HV) 

3RD READING 

(HV) 

AVERAGE 

BRINE  66.7 55.3 60.8 60.93 

AIR  44.5 42.1 43.7 43.47 

HONEY  48.5 46.5 48.1 47.7 

CONTROL  39.8 39.2 38.4 39.13 

 

 

 

 

 

 

 

Figure 3.1: Plot of hardness values against samples 

The hardness results earlier presented in Table 3.1 shows increase in hardness of all the heat treated 

samples. Maximum hardness was observed in the aluminium 6063 specimen quenched in brine solution 

with the hardness value of 60.93HV. This is followed by specimen quenchin honey and those quenched 

in air with hardness value 47.7HV and 43.47HV respectively. The difference in hardness was mainly 

due to cooling rate differences. 

The reduction in hardness of the honey-quenched specimen and those quenched in brine might be due 

to the fact that cooling rate in honey is much less than brine. 

In general, the heat treated specimen showed better hardness than as –received sample.  

Tensile test results 

The tensile test results of the as-received and heated aluminium 6063 in different media are presented 

below: 
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Table 3.2: Tensile test results of the as-received and heat treated aluminium 6063 in different media 

Sample Tensile strain @ 

Break (%) 

Tensile Strain @ Max. 

(%) 

UTS (MPa) 

Control 20.3835 5.0 79.0 

Air 27.5531 16.2 118.0 

Brine  31.548 24.5 150.0 

Honey  25.447 18.4 119.8 

 

 

Figure 3.2: Plot of Ultimate Tensile Strength (UTS) against samples 

 

 

0

20

40

60

80

100

120

140

160

CONT. AIR BRINE HONEY

U
TS

 (
M

p
a)

SAMPLES

0

5

10

15

20

25

30

35

CONT. AIR BRINE HONEY

ST
R

A
IN

 (
%

)

SAMPLES

Strain @ Max. Strain @ Break



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  244 

 

 

Figure 3.3: Plot of Strain against samples 

The tensile property which measures the amount of load the material is able to absorb prior failure is 

shown in Table 3.2, Figure 3.2 and 3.3 respectively. It was observed that sample quenched in brine 

exhibited maximum UTS of 150MPa. This is followed by honey and air with UTS of 119MPa and 

118MPa respectively (Abdulwahab, 2008) 

5.0 Conclusions 

The following conclusions were drawn: 

i. The hardness and tensile properties of aluminium 6063 were affected by heat treatment. 

ii. Hardness and tensile properties were enhanced with specimen quenched in brin 

iii. Mechanical properties of the specimen quenched in brine and honey is better than the control 

samples 

iv. The microstructure evolved from the heat treated sample results exhibited better hardness and 

tensile properties than the control samples in the different media. 

REFERENCES 

Abdulwahab M.(2008) Studies of the mechanical properties of age hardened Al-Si-Fe-Mn alloy.  

 Aust J Basic Applied Science; 2(4):839-43 

Alaneme, K. K., Ademilua, B. O and Bodunrin, M. O (2013): Mechanical Properties and  corrosion 

Behaviour of Aluminium Hybrid Composites Reinforced with Silicon and  Bamboo Leaf Ash. 

Tribology in Industry, Vol. 35, No. 1, Pp 25-35. 

Belete, S. Y and Manas, M (2013): Influence of Reinforcement Type on Microstructure,  Hardness 

and Tensile Properties of Aluminium Alloy Metal Matrix Composite. Journal  of Minerals and 

Materials Characterization and Engineering, Vol. 1, No. 4, Pp 545-551. 

Davies, D.J and Oelmann, L.A (1983) The structure, Properties and Heat  Treatment of Metal. 

 Pitman Book Limited, First ED, London, PP. 23-41 

Hermanez, F. C. R and Calderon, H. A (2012): Nanostructured Al/Al4C3 composite Reinforced 

 with Graphite or Fullerene and manufactured by Mechanical Milling and Spark Plasma 

 Sintering. Materials Chemistry and Physics, Vol. 132, No. 2-3, Pp 815-822. 

Khalifa, T. A and Mahmoud T. S (2009): Elevated Temperature Mechanical Properties of Al 

 Alloy AA 6063/Si3Cp MMCs, Proceedings of the World Congress on Engineers, Vol.  11, 

WCE, London, U. K, ISBN, Pp 978-988. 



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  245 

 

 

Mahendra, K. V. And Radhakrisna, A (2012): Characterization of Stir Cast Al-Cu- (flyash + 

 SiC) Hybrid Metal Matrix Composites. Journal of Composite Materials, Vol. 4, No.8, Pp 

 985-1005.  

Omole S. O., Akinfolarin, J. F and Oluyori R. T (2014): Assessment of Hardness and Tensile 

 Properties of Stir-Cast Aluminium Matrix Reinforced with Tetracarpidium Conophorum 

 Kernel. International of Engineering and Applied Sciences, 4, 19-22.  

Prasana, P., Kulkarmi, B., Siddes Warappa, Kariyappla, S and Shivashankar, H. K (2019): Open 

 Journal of Composite Materials, Vol. 9, No.3, Pp. 54-58    

Ravi, K. V., Suresh R., Prakash R. C (2018): Effect of Heat Treatment on Tensile and Corrosion 

 Properties of LM6 Hybrid Metal Matrix Composite Reinforced with Cenosphere and Red 

 Mud. Journal of Minerals and Materials Characterization and Engineering, Vol. 7, No.  1, 

Pp 4234-431.  

  Rajan TV, Sharma CP (1998) Heat Treatment Principles and Techniques Practice-Hall pvt Ltd:  

 india  

Simielli, E.A (1993) The Physical Metallurgy of Aluminum Alloy 6063, VIII  Seminar of Non-

Ferrous Metals, S?o Paulo, (in Portuguese) 

  



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  246 

 

 

Regression Analysis of blood Pressure on Body Mass Index in Lokoja, Kogi State   

Omatola J.A1 Akor F.E2 & Jimoh O.J3 

1,2Department of Maths/Statistics, Kogi State Polytechnic, Lokoja, Nigeria 

3School of Preliminary Studies Osara, Kogi state Polytechnic, Lokoja 

Correspondence: Email: omatolajulius@yahoo.com 

Abstract 

Blood pressure is the force of circulating blood on the walls of the arteries. This study 

investigates the effect of Age, Sex, Temperature and Weight on high blood pressure. The data 

for the research work was obtained from Federal Medical Center on one hundred patients 

covering twelve months period. The results of the study indicated that Ŷ = 7.6 + 0.199X1 + 

3.22 X2 + 1.69X3 + 0.274X4. In this regression model weight P value = 0.032 ˂ α = 0.05 is 

significant while Age, Sex, Temperature with P values 0.115, 0.347 and 0.345 respectively are 

not significant, which means in this research weight shows most remarkable contribution to 

high blood pressure as compared to the other explanatory variables. R Sq 12.3% is amount of 

variation accounted for initially between blood pressure on Age, Sex, Temperature and weight.  

 

Keywords: Regression, ANOVA, Variables, dependent, blood pressure  

1.0 Introduction  

Blood pressure is the force of circulating blood on the walls of the arteries, systolic measures 

the heart beat when the blood pressure is at its highest and diastolic measures when the heart 

beat when the blood pressure is at lowest. The management of blood pressure (BP) is one of 

the most important strategies for the prevention and management of cardiovascular diseases 

(CVDs) around the world. (Xie X, et al 2016) Although BP management has been generally 

based on BP values measured in the clinical setting by medical professionals, home BP 

monitoring by individuals is becoming increasingly important in diagnosis and in the control 

of arterial hypertension (Stergion GS et al 2014). In developing countries particularly Nigeria, 

high blood pressure is one of the risk factors for cardiovascular diseases, and deaths especially 

among middle and old-age adults is due to high Blood Pressure (R. Sinha and S. Kapoor 2009). 

Overweight and obesity increase the risks of high BP, coronary heart disease, ischemic stroke, 

type II diabetes mellitus, and certain cancers. Despite the current prevalence of high blood 

pressure in developing country and particularly Nigeria, there remains insufficient studies and 

detailed statistical analysis on persons with the risks of high blood pressure, thus this presence 

mailto:omatolajulius@yahoo.com
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study hope to fill the lacuna in the literature. This present study is aimed at determining the 

contributing effect of age, sex, temperature and weight on high blood pressure.   

2.0 Related Literature  

Elevation of blood pressure is called "hypertension". Hypertension is the largest risk factor 

contributing to global burden of mortality. According to the Global Burden of Disease (GBD) 

Study 2017, around 10.4 million deaths occur every year due to hypertension (GBD 2017 Risk 

factor collaborators). Approximately 20.9% of the global annual Disability-Adjusted Life 

Years are lost due to hypertension (GBD 2015 mortality and causes of death collaborators). 

Uncontrolled hypertension is a risk factor of several non-communicable diseases, including 

cardiovascular disease (CVD), cerebrovascular disease, chronic kidney disease (CKD), and 

hypertensive retinopathy (Ralstonsh et al 2018). Similar to other countries in the world, 

hypertension is a major public health problem in Nigeria and Africa continent in particular, 

communicable diseases and maternal, perinatal and nutritional causes of morbidity and 

mortality accounted for the greatest burden of morbidity and mortality this burden is fast 

shifting towards chronic non- communicable diseases, and by extension cardiovascular 

diseases CVDs. This phenomenon is what is being termed as a “double burden of disease” 

Bygbjerg IC (September, 2012). The prevalence of hypertension has increased significantly 

over the past two to three decades, there were approximately 80 million adults with 

hypertension in sub-Saharan Africa in 2000 and projections based on current epidemiological 

data suggest that this figure will rise to 150 million by 2025 (R. Gupta 2004). 

Ultimately, elevation in systolic blood pressure alone leads to an increase in the value of pulse 

pressure, and the amount of pressure in the arteries when the heart contracts. With aging, there 

is a reduction in the quantity and elasticity of elastic fibres in the arterial wall leading to arterial 

stiffness and loss of arterial adjustment to changes in heart stroke volume (A.K Pareek F.H et 

al 2016), this result is consistent with the this analysis where age though not highly significant 

but shows effect on increase in blood pressure.    

2.1 Prevalence of hypertension in various settings in Africa 

Hypertension prevalence data are crucial for understanding the magnitude of the problem, 

identifying groups at high risk for CVD, and evaluating the effects of interventions in policy 

and practice. An increase in hypertension prevalence will invariably lead to dramatic rises in 
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the incidence of CVDs and their consequences, which has the potential to overwhelm health 

care systems (WHO Feb 2013). It will also have financial implications for national and local 

treatment plans because there is increasing evidence that the majority of patients with 

hypertension will require two or more drugs to achieve blood pressure control (Twagirumukiya 

M et al. July, 2011) 

3.0 Materials and Methods   

3.1 Descriptive Statistics and Regression Analysis 

The data used for this study were obtained as a secondary data from the Federal Medical Center 

Lokoja (FMCL), Kogi State, Nigeria. A total of 100 patients received treatment were included 

in this study. The data were obtained on the blood pressure, age, sex, temperature, weight. 

Among these variables, the blood pressure was used as the response variable while the four 

variables were explanatory variables. Regression analysis is the most widely used statistical 

tool for understanding relationships among variables. It provides a conceptually simple method 

for investigating functional relationships between one or more factors and an outcome of 

interest. The relationship is expressed in the form of an equation or a model connecting the 

response or dependent variable and one or more explanatory or predictor variable. 

3.2 General Linear Regression Model: The general linear model, with normal error teams, 

simply in terms of X variables; Yi = β0 + β1Xi1+ β2Xi2 + …+ βp-1Xi, p-1 + Ԑi 

Where: β0, β1, …, βp-1  are parameters,  Xi1, …, Xi, p-1     are known constants,  Ԑi  are independent N 

(0, δ2) i = 1,…, p-1. In general the general linear regression model is Y = X β + Ԑ 

Where; Y is a vector of responses, β is a vector of parameters; X is a matrix of constants     

 Ԑ is a vector of independent normal random variables with expectation. The least square 

criterion of the general linear model Q = (Yi - β0 - β1Xi1 - β2 Xi2 - …- βp-1Xi, p-1)
2 

The least squares estimators are those values of β0 ,  β1,  β2, …, βp-1 that minimize Q. Let us 

denote the vector of the least squares estimated regression coefficients b0, b1, b2,…, bp-1 as b. The 

least squares normal equations for the general linear regression model are; XI Xb = X1 Y   and 

the least squares estimators are: b = (XI X)-1(X1 Y). 

The analysis of variance (ANOVA) for multiple regression is a corresponding ANOVA F test, 

but it tests the hypothesis that all regression coefficient equal to zero. 
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The decision rule is to reject at α level of significance whenever F ≥ Fα (k-1, n-k) 

Rejection of H0 indicates that it is likely that at least one β ≠0 (i = 1,2,…,k) 

The calculation for F- statistic can be summarized in the form of an analysis of variance 

(ANOVA). 

Table 1   

Source of variation            sum of squares        Degree of freedom       mean squares                  F 

Regression                            SSreg                                             K-1                                                  MSreg = SSreg/K-1        F        

Error                                   SSreg                                        n-1                                                  MSreg = SSreg/ n-1  

Total                                        SSr                                            n-1 

The coefficients of multiple determination, denoted by R2, is defined as; R2= 
SSR

SSTO
 = I - 

SSE

SSTO
         

0 ≤ R2 ≤ 1 It measures the proportionate reduction of total variation in y associated with the 

use of the set of X variables X …, Xp-1.     

Table 2 

Predictor                  Coef                   Std Deviation            T                     P 

Constant                    7.57                   66.12                      0.11               0.909 

X1 = Age(yr)             0.1991              0.1253                     1.59               0.115 

X2 = Sex                    3.219               3.409                       0.94              0.347 

X3 =Temp                 1.693                1.783                       0.95              0.345 

X4 = Weight               0.2743             0.1262                     2.17             0.032 

S = 16.73         R-Sq =12.3%      R- Sq(adj) = 8.6% 

The Regression equation is; YBlood pressure =7.6 + 0.199Age(yr) + 3.22Sex + 1.69Temperature + 

0.274Weight(kg) 

Table 3 

ANALYSIS OF VARIANCE 

SOURCE          DF                     SS                  MS                          F                         P 
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Regression          4                     3714.9            928.7                     3.32              0.014 

Error                  95                    26580.8           279.8 

Total                   99                   30295 

X1 = Age            1                     1874.9 

X2 = Sex             1                     233.4 

X3 = Temp          1                     285.1 

X4 = Weight        1                    1321.4      

3.2 Discussion and Summary of Results 

The regression equation obtained as Ŷ = 7.6 + 0.199X1 + 3.22 X2 + 1.69X3 + 0.274X4 

Where Ŷi is produced rate at which blood pressure affect individuals at observation i, X1i  is 

individual age at observation i, X2i   rate at which sex affect individual at ith observation, X3i  

average daily atmospheric temperature for observation i, X4i  weight in kg of individual at 

observation i. Our analysis yields t = 0.11 suggest that the constant term α may not be needed 

in the equation, It is not significantly different from zero further, the large P value = 0.909 

supports the conclusion that the constant term is not needed to fit the data. Since t = 2.17, with 

n-2 = 98 degrees of freedom is significant, the slope is different from zero. 

Y intercept b0 computed as 7.6 represent the rate at which high blood pressure would affect 

individual if the daily atmospheric temperature was 0oc irrespective of sex, age and weight. 

The scope of the average individual age with blood pressure b1 computed as 0.199 can be 

interpreted to mean that for individual with a giving sex, temperature and weight, the blood 

pressure will increase by 0.199mmhg for each 1 year increase in age. 

The rate at which sex affects individual with blood pressure b2 computed as 3.22 can be 

interpreted to mean that for individual with a given age, temperature and weight, the blood 

pressure will increase by 3.22mmhg for 1kg increase in weight. The slope of average daily 

temperature of individual with respect to age, sex, weight (b3) computed as 1.69 can be 

interpreted to mean that for individual the blood pressure will increase by 1.69mmhg for each 

1oc increase in average daily atmospheric temperature. 
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The rate of weight of individual with respect to a given age, sex, temperature (b4, computed as 

0.27) can be interpreted to mean that for individual with a given blood pressure will increase 

by 0.27mmhg for each 1kg increase in weight of individuals. 

4.0 Discussion of Result 

In regression model table 2, apart from weight P value = 0.032 ˂ α = 0.05 which is significant 

Age, Sex and Temperature with P values 0.115, 0.347 and 0.345 respectively are not significant 

which means these variable are not predictive enough on its own to be statistically significant.  

In ANOVA table 3, since P value = 0.014 ˂ α = 0.05 signifies that blood pressure is dependent 

on Age, Sex, Temperature and weight and F test indicated that the coefficients or explanatory 

variables is significant jointly, it sums the predictive power of all the independent variables and 

determines that, the coefficients are not equal to zero  

R Sq implies 12.3% amount of variation accounted for initially between blood pressure on Age, 

Sex, Temperature and weight; also 12.3% = 0.123 indicated low positive strength of 

relationship between the blood pressure on age, sex, temperature and weight. R Sq (adjusted) 

8.6% is the amount of adjusted variation accounted for between blood pressure on age, sex, 

temperature and weight.    

5.0 Conclusion 

A multiple regression analysis of blood pressure on age, sex, temperature and weight could 

serve as a preliminary diagnosis of a patient with hypertension. However, further study is 

needed to understand how other indicators of hypertension interact with body stature and 

possibly facilitate a model of intervention. It will add to available means of a routine check of 

hypertension such as healthy lifestyle, maintain balance diet, avoid tobacco use, excessive 

alcohol consumption, and increase in physical activity and non-adoption of “Western” diets 

that are high in salt, refined sugar and unhealthy fats and oils. These will reduce significantly 

the prevalence of its associated mortality. 
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Abstract 

 
This work studied the impact of value added tax on revenue generation in Nigeria as a means of 
diversification of the economy.  The study is aimed at the analyzing impact of Value added Tax in 
Revenue generation of Nigeria. The incessant bombing of oil pipeline calls for an urgent overhaul of the 
revenue mechanism of the country the study adopted the ex-post facto and as such Secondary data were 
used in this study, the data were collected from Federal Board of Inland Revenue services and it covers 
the period of 2011-2016. The result of the analysis showed that that there is significant relationship 
between value added tax and total Revenue collected in Nigeria. At 5% level of significance, the F- 
statistics computed value is 1186.6 which is significant at 5% significant level, we accept the alternate 
hypothesis and conclude that there is significant relationship between value added tax and total 
revenue collected in Nigeria. However, for Nigeria to attain its economic growth and development, she 
must be able to generate enough revenue in order to meet up with the challenges of her expenditures 
in term of provision of social amenities and the running costs of the Government. The study therefore 
recommends that the government should make every efforts to provide an enabling environment for 
business to thrive and for new ones to spring up this no doubt would increase the revenue base of the 
country with the collection of VAT for both Goods and services. 

 

1.0. Introduction  

Taxation is an instrument of revenue generation adopted by all nations of the world; its origin 

is as old as man, in the ancient days all subjects of an entity are expected to pay loyalty to their 

kings and empires by bringing part of their income to kings and rulers. This is a mark of respect 

and loyalty, during these eras there are several attempts for conquest so as to increase their 

horizons and this translates into increase of wealth for the conquest nations. 

Taxation is compulsory levy on goods and service made by government within a given period 

of time in other to attain a given objective. Tabansi (2003) defines tax as a levy imposed by the 

government against the income, profit or wealth of the individual, partnership and corporate 

organizations.  
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There are several objectives of taxation, but the primary objective of taxation is to provide 

revenue for the running of government, this includes the provision of goods and services. This 

no doubt poses a great responsibility to the government which is saddled with the generation 

of this revenue and the consequence provision of public amenities. With this enormous task 

before the government there is a crucial need to increase their generation horizon to be able to 

accommodate the demand from the public.   

Taxation is broadly divided into two namely direct and indirect tax.  Direct tax has a direct 

impact on the tax payers while indirect tax is a transfer of burden from the tax payer to the 

consumer. Indirect tax are paid with the payers not being aware of such payment, hence the tax 

authority takes advantage of such arrangement to increase its revenue drive. Value added tax 

is a typical example of an indirect tax. 

Value Added Tax (VAT) is an indirect tax on spending. That is, it is a consumption tax imposed 

on goods consumed and services rendered. Tabansi (2003) asserts that it is a tax expected to be 

borne by the final consumer of goods and services. It covers manufacture goods, import as well 

as professional and banking services. It can also be defined as a tax on spending/consumption 

levied at every stage of a transaction but eventually borne by the final consumer of such goods 

and services. In Nigeria, it is levied at a flat rate of 5%. VAT is collected on behalf of the 

government by businesses and organizations which have registered with the Federal Inland 

Revenue Service (FIRS) for VAT purposes. Value Added Tax (VAT) has become a major 

source of revenue in many developing countries like Nigeria. In sub Sahara Africa for example, 

VAT has been introduced in Benin Republic, Cote d‟Ivore, Guinea, Kenya, Madagascar, 

Mauritius, Niger Republic, Senegal, and Togo. Evidence suggests that in these countries VAT 

has become an important contribution to total government tax revenue. 

According to Ajakaiye (2000) the value Added Tax decree was established in 1993 and was 

imposed on 1994. Value Added Tax (VAT) is an ideal form of taxation in Nigeria tax system 

and has significantly contributed to resources mobilization as well as capital formation to the 

economy. It has positive and significant impact on revenue mobilization in Nigeria; it also has 

positive relationship with consumption. 

As a result of the persistent fall in the price of crude oil and the consistence bombing of the 

fuel pipelines, Nigeria has been plunged into an economic downturn this has left the 

government in a desperate search for other sources for revenue generation, it is against this 

backdrop that this paper is being presented with the hope of providing an alternative means of 

revenue generation that would help to boost the economic activities of the country. 

The main objective of this study is to evaluate the impact of value added tax on the economic 

growth and development of Nigeria. The specific objectives includes  

i. To ascertain the contribution of value added tax to the Nigeria economy 

ii. To identify the relationship between value added tax and revenue generation in 

Nigeria economy 

Research Questions 
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i. Has value added tax any contribution to the economy of Nigeria? 

ii. Is there any relationship between value added tax and revenue generation in 

Nigeria? 

Statement of hypotheses 

i. Value added tax has no significance contribution to Nigeria economy 

ii. There is no significant relationship between value added tax and total revenue 

generation in Nigeria 

This work is very significant this is because it would serve as an eye opener to both the 

government and the tax authority on the importance of value added tax in the economy well 

being of Nigeria, the work intends to provide a road map on how adequate revenue generation 

would be harnessed from the administration of value added tax.   

This work is purely restricted to the administration of value added tax and how it applies in 

Nigeria and it is meant to cover a period of five years (2011-2015) 

2.0. Literature Review 

According to Bird (2005) value added tax is a multi stage tax imposed on the value added 

to goods and services as they proceed through various stages of production and distribution 

and to services as they are rendered which is eventually borne by the final consumer 

but collected at each stage of production and contribution chain This definition brings out 

the three characteristics of value added tax which are: VAT is consumer tax VAT incidence 

is on the final consumer VAT is a multi-stage tax 

Value added tax can also be defined as an indirect tax  imposed  on  each  sale  beginning 

at  the  start  of  the production and distribution cycle and culminating in the sales  to  the  

consumer (IMF Survey). VAT is a consumption tax levied at each stage of the consumption 

chain and borne by the final consumer of the product or service. Each person is required to 

charge and collect VAT at a flat rate of 5% on all invoiced amounts, on all goods and 

services not exempted from paying VAT, under the Value Added. 

. Jones (2003) is of the opinion that VAT as a tax levied at each stage which supplies changes 

hands. In the case of manufactured items, this could be at the primary producer, 

manufacturer, wholesaler and retailer stages. It is ultimately borne by the consumer who 

being registered for VAT purposed is unable to reclaim it. The above definitions of VAT by 

Jones suggest that there are intermediaries through which goods must pass before they reach 

the final consumer. Each time goods are passed from one stage to the other, intermediary 

value is added to it. It is this value that is being taxed and borne by the final consumer. 

Adesola (2000) described value added tax as a consumer tax and is charge before selling the 

good. He said, value added tax is often defined as the sum of wages and profit. 

 VAT was  introduced to  replace  the  sales  tax because it creates storage incentives  

to collect  than  a sale   does. It differs from sales tax in that, with the latter, the    tax   is   

collected   and    remitted    to   the government only once at the point of purchase by the 

end consumer. With VAT, government and credits for taxes already  paid  occur  each  

time  a  business in the supply chain purchase products (Tabansi,  2001). VAT is a 
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consumption tax that is relatively easy to administer and difficult to evade and it has been 

embraced by many countries worldwide (Federal Inland Revenue Service 1993). Evidence so 

far supports the view that VAT revenue is already a significant source of revenue in Nigeria. 

For example, actual VAT revenue from 1994 was N8.189 billion which is 36.590 higher than 

the projected N6 billion for the year. Similarly, actual VAT revenue for 1995 was N21 billion 

compared with the projected N12 billion. In terms of contribution to total federally collected 

revenue, VAT accounted for about 4.06% in 1994 and 5.93% in 1995. As much as N404.5 

billion was collected on VAT (5.1%) of  

VAT revenue is generated for distribution to the state and local government in Nigeria. Unlike 

the oil revenue whose market government has no control over. This helps to reduce over 

dependence on oil revenue; this assures a sustainable economic growth and development. While 

the performance of VAT as a source of revenue in Nigeria is encouraging, it means difficult to 

find attempts to systematically assess the impact on VAT on the economy. 

Aims of VAT in Nigeria 

 

Oyegbile (1996) t h e  f o l l o w i n g  a r e  t h e  r e a s o n s  p u t  

f o r w a r d  b y  o y e g b i l e  ( 1 9 9 6 )  a s  t h e  r e a s o n s  f o r  t h e  

e s t a b l i s h m e n t  o f  v a l u e  a d d e d  t a x i n  N i g e r i a :  

i. To broaden the nations revenue base thereby making it less dependent on oil export 

ii. To broaden the tax  base  with  an  equal burden on imported   and   domestically   

produced   goods   and services. The old sales tax places locally manufactured 

good at disadvantage relative to imported ones. 

iii.  It would diminish the incidence of taxation towards expenditure rather than 

income 

iv. Through Value Added Tax, it was believed that the harmonization of our tax 

system would be achieved especially with these flat rates of 5% throughout the 

nation. 

v. It makes it easier to claim credit for input tax, since a registered person must 

hold tax invoice. 

vi.  It makes it easier for the collection of tax collected on behalf of the federal 

government by businesses or organization, which have registered with the federal 

inland  revenue  Services  (FIRS,  VAT  Directorate) for VAT purposes 

vii.  The introduction of VAT has bought fairness to all tax payers, because a number 

of goods which were not previously covered by the sales taxes were brought 

together under the VAT regime. 

viii. To under the base of the tax system in the country, because VAT is the only 

Tax impose on a wide range of goods and services  without  undue  attention  being 

given to the place of manufacturer of item (local or imported) or  the  peculiar 

nature  of  the  commodity. (Luxury and harmful products). 

ix. To help the common people,traders industrialists and also the government. It is 

indeed a move towards efficiency; healthy competition and farmers in the tax 

system. 
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Babatunde  (2016) also added that VAT is designed to be borne ultimately by the final 

consumers of the goods and services. The operating mechanism therefore allows for output-

input adjustment to take care of taxpayers in the chain of distribution that are not consumers 

of the goods they deal in. Another unique feature of this tax type is that its cost of collection 

is low as an indirect tax. Business owners are made compulsory agents (non-commission-

earning agents) to the Federal government in the collection and rendition of the returns. 

VAT Administration in Nigeria 

The VAT Act (VATA) requires all taxable persons to register for VAT within six months of 

the commencement of the Act (in 1993) or within six months of the commencement of 

business, whichever is earlier, with the Board for the purpose of the collection of the tax. All 

taxable persons are required to register for VAT notwithstanding that they may be dealing in 

exempt items. In this connection, it should be pointed out that exemption statuses as contained 

in the VAT law are conferred on goods and services and not on persons or institutions. 

The 5% of the value of goods and service sold is called the input VAT while 5% of the goods 

bought for resale is called the input VAT. The following principles must be observed in the 

computation: 

The input VAT to be allowed as deduction from the output tax shall be limited to the tax on 

goods purchased or imported directly for resale and goods which form the stock-in-trade used 

for the production of any new product on which output tax is charged. 

VAT incurred on administrative expenses or overheads does not qualify as allowable input 

VAT. Such VAT are expensed in the profit and loss account with the related expenditures 

VAT paid on purchases of capital items or assets does not qualify as input VAT; rather they 

are capitalized (taken as part of the capital expenses of the business and capital allowances 

claimed). 

There is no provision in the VAT Act for input tax claims on supplies of services. 

VAT on inputs for the production of exempt goods is written off to profit and loss accounts. 

VAT on input for the production of zero-rated products are reclaimed from FIRS through 

refund claims application. 

Reimbursable expenses (where applicable) not forming part of the fees should be clearly and 

separately disclosed on the invoice and VAT would not be applicable to it. 

VAT rendition and payment is monthly and this has to be done not later than the 21st day of 

the month following the month in which the transaction occurred. In any month there is no 

transaction, the law requires that a nil return is rendered. 
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VAT is invoiced-based. That is, the computation and payment of VAT is not done on cash 

receipt but rather on the total invoices raised with other cash receipts. If any portion of the 

invoices is not received ultimately, adjustments are done for bad debts. 

Nigeria operates a VAT exclusive system. This system requires that the VAT element of 

transaction is openly stated on the face of the invoice. The tax authority frowns at anything to 

the contrary notwithstanding that VAT is being paid. 

Empirical Review 

Igbaekemen (2014)  is of the view that he proceeds from VAT nation-wide is payable into a 

common VAT account in the Central Bank of Nigeria from where it is to  be  distributed to  

all  the  three tiers of  government (federal, state  and  local government) on an  agreed 

formula. The tax is also very progressive in nature, the more you consume, the more tax you 

pay. He further added that Value Added Tax affects the masses. Here, it was observed in the 

course of this study that VAT affects the goods consume and the services rendered to the 

consumers (masses). 

Okoye and Gbegi (2013) evaluated the influence of revenue   generated through Value 

Added   Tax  (VAT)  on  wealth  creation   in  Nigeria.  The findings revealed that  revenue  

generated through  VAT  has  a  significant influence on wealth creation  in Nigeria and  

also that revenue  generated through  VAT has  a significant effect on total tax revenue  

in Nigeria. 

Olawale (2015) studied impact of value added tax on revenue generation in Nigeria his 

finding revealer that there is significant relationship between value added tax and 

consolidated revenue generation in Nigeria 

Abdulrahman, Joshua, and Ayorinde (2013) also examined the impact of value added tax on 

Revenue generation, the study found out that value added tax has a statistical significant 

effects on revenue generation in Nigeria the study Recommends that there should be 

dedication and apparent honest on the part of all agents of VATS with respect to the 

collection and payment to the government. 

Oyinpereye and Joshua (2016) conducted an empirical investigation on the relationship 

between value added tax on government revenue and gross domestic product, the study 

revealed that there is a long-term significant positive relationship between value added tax 

and each of government total revenue and gross domestic product in Nigeria over the period 

under review.  

Ofishe (2015) embarked on an empirical analysis of the impact of value added tax on 

economic growth (GDP) in Nigeria from 1994-2012. His result revealed a strong positive 

impact of VAT on economic as proxy by GDP in Nigeria he further recommended that 

Government should make frantic effort to utilize revenue from VAT for infrastructural and 

economic development. 

Theoretical Framework 

Ibu Khaldun’s theory of Taxation: This theory is explained from two-folds; viz: the 

arithmetic and economic effects. The arithmetic effects states that if VAT rates are lowered 

the VAT revenue will be lowered by the amount of the decrease in the rate. The reverse is 
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the case for an increase in VAT rates (Ishlahi, 2006). Conversely, the economic effect 

recognized the positive impact that lower VAT rate have on work, output and employment 

and thereby providing incentives to increase these activities whereas raising VAT rate has 

the opposite economic effect by penalizing participation in the taxed activities. Ishlahi 

(2006) further stated that at a very high VAT rate has negative economic effect which 

dominates positive arithmetic effect, thereby decreasing VAT revenue. 

Expediency 

Theory 

This theory asserts that every tax proposal must pass the test of practicality. It must be 

the only consideration weighing with the authorities in choosing a tax proposal. Economic 

and social objectives of the state. 

 

3.0 Methodology 

  

The research method to be applied in this study is ex-post facto research design The 

population for this study include the totality of Nigeria economy. This research work focuses 

on the impact of value added tax on revenue generation in Nigeria. Data needed for the study 

was gotten from Federal Board of Internal revenue. The hypothesis testing is restricted to the 

period between 2011 and 2016 due to the non-availability of needed data.  Annual data 

coverage of various years shall be used for the empirical analysis in this research. In order 

to comprehensively analyze the quantitative data to be used for the purpose of this study the 

ordinary least square (OLS) method of analysis is employed. This is because the parameter 

estimate obtained by OLS techniques has some optimal properties and its computational 

procedure is fairly simple. Ordinary Least Square method of regression analysis using 

Statistical package for social sciences to validate the hypothesis formulated for the research 

work. 

Model Specification 

The concern of this section is to formulate a model that facilitates the estimation the 

impact of value added tax and revenue generation in Nigeria, what are the contributing 

factor and constraint. 

 

The data for the analysis the Total Revenue Collected (TRC), Value Added Tax (VAT), 

Petroleum Profit Tax, Company Income Tax (CIT) and Capital Gain Tax (CGT) . For the 

analysis of data that is useful for hypothesis testing, the tool used was inferential statistical 

analysis which was stepwise regression analysis. 

The stepwise regression equation used for the prediction 

can be expressed as: 

Y =  a +  b1x1 +  b2x2 +  b3x3 +  b4x4 − − − μ 

 

Where: 

Y = Total Revenue 

Collected Revenue 

a = constant b1-b4 = Partial regression coefficient attached to variable x1, x2,x3 and x4 
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x1-x4 = Independent variables that significantly contributed to the variance of total 

federal collected revenue. X1 = Value Added Tax 

X2 = Petroleum Profit Tax 

X3 =Company Income Tax 

X4 = Capital Gain Tax 

μ =error term (Unexplained variance) 

 

4.0 Result and  Discussion 

 

Table1: Descriptive Statistics 

 

 Minimum Maximum Mean Std. Deviation 

TRC 3274.1893 4805.6421 466.41       402.00    

PPT 1097.9719 3201.3154 520.98       453.35      

CGT 17.3765 19.6550 515.05       430.88    

CIT 1229.0174 1229.0174 662.03       601.43     

VAT 607.8139 802.9638 618.07       605.89    

Valid N (listwise)     

Source: 

Field study 

2018. 

 

From table 1, it is seen that the mean score of the TRC is 466.41 with a standard deviation 

of 402.00 , PPT mean is 520.98  with a standard deviation is 453.35 and that of CGT 

515.05  with a standard deviation of 430.88 and CGT  mean is 515.05 with a standard 

deviation of 430.88   while VAT has a mean of 618.07 With a standard deviation of 605.89   

 

Testing of Hypothesis and Interpretation 

 

H0: There is no significant relationship between value added tax and total revenue generation 

in Nigeria 
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Table 2: Model summary 

 

 

 

Model 

 

 

R 

 

 

R Square 

 

 

Adjusted R Square 

 

 

Std. Error of the 

Estimate 1 .999a .998 .997 110,334.54330 

a. Predictors: (Constant), VAT, CGT, PPT, CIT 

 In terms of the fitness of the study model, the coefficient of multiple determinations R2 

indicates that about 0.99% (adjusted R299.7%) of the variations in TRC in the model. R2 which 

is the unadjusted multiple correlation coefficient signifies the goodness of the equation and 

also denotes the coefficient of multiple determination. It also shows that 94% of changes in 

TRC (dependent variable) were influenced by changes in the independent variables (VAT, 

CGT, PPT, CIT). 

AN OVAb 

 

Model Sum of 

Squares 

Df Mean Square F Sig. 

1            Regression 

 

 

Residual 

 

 

Total 

5.779E13 4 1.445E13 1186.690 .000a 

1.096E11 9 1.217E10   

5.790E13 13    

a. Predictors: (Constant), VAT, CGT, PPT, CIT 

 

b. Dependent Variable: TCFR 

 

Coefficientsa 

 

 

 

 

 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

 

B Std. Error Beta t Sig. 

1Constant) PPT 

CIT 

CUSTO

M 

VAT 

139225.577 73194.101  1.902 .090 

2.113 .106 .721 19.944 .000 

1.589 1.727 .062 .920 .381 

1.307 1.135 .049 1.152 .279 

9.160 4.468 .192 2.050 .071 
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a. Dependent Variable: TCFR 

 

The regression result of the study‘s model suggests that all the independent variables 

have impact on revenue generation in Nigeria, it is however shown that the impact of value 

added tax in relation to revenue generation in Nigeria. However, all the independent 

variables has positive relationship with the dependent variables. The model is thus; 

TRC=139225 + 0.721PPT +0.062CIT +0.049CGT + 0.192VAT + e 

 

(1.902)    (19.944)     (0.920)      (1.152)  (2.050) 

 

(0.090)      (0.000)      (0.381)     (0.279)   (0.071 

The result show that the all the parameters positively relate revenue generation in Nigeria. The 

parameters shows that increase in petroleum profit tax increases total federally collected 

revenue (TRC) by 72.1%, also an increase in company income tax increases total federally 

collected revenue (TRC) by 6.2%, while an increase in capital gain tax will increase total 

federally collected revenue (TRC) by 4.9%, however, increase in value added tax increase total 

federally collected revenue (TRC) by 19.2%. 

The test of overall significance of regression implies testing the null hypothesis. The overall 

significance of the regression is tested using Fisher‘s statistics. In this study the calculated F* 

value of 1186.69 is significant at 5%. It is therefore, concluded that linear relationship exist 

between the dependent and the independent variables of the model. Base on this findings, the 

postulations which state that There is no significant relationship between value added tax and 

total Revenue collected in Nigeria is rejected.  The evidence established that the independent 

explanatory variables have individual and combine impact on the total revenue collected 

(TRC)   in Nigeria. 

This study shows that there is significant relationship between value added tax and revenue 

generation in Nigeria. 

 

5.0   Conclusion  

 

The result of the study revealed that value added tax is very crucial to the Nigeria economy. 

This no doubt can be understood from the behavior of the variables in this research, which 

shows that value added tax is significant to revenue generation in Nigeria’s economy. 

Furthermore, its impact on the Nigeria Economy is Obvious 

Findings, has revealed that for Nigeria to attain its economic growth and development, there 

is a vital need to increase its revenue horizon higher enough to meet up with the challenges 

of her expenditures in term of provision of social amenities and the running costs of the 

Government. In this light, if more goods and services are taxed, the revenue base of the 

country will increase. The study therefore recommends that the government should make 

every efforts to provide an enabling environment for business to thrive and for new ones to 

spring up this no doubt would increase the revenue base of the country with the collection of 

VAT for both Goods and services. 
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Furthermore, all the administrator of VAT should be put their hands on deck to ensure that 

every contributor of VAT is well captured in the payment. 
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Abstract 

The paper examined the reckless treasury loot and the piecemeal recovery process. The study 

looked at the period of 1962 to date and adopted the ex-post facto research approach and used 

the historical qualitative analytical tool. The paper recommended that: organs fighting 

corruption should be strengthened; the judicial delivery system should be overhauled and that 

capital punishment should be  applied to act as deterrent to potential looters. 
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1.0. INTRODUCTION 

Nigeria is indeed a country of paradoxes. She is enormously endowed in materials and human 

resources. The country is richly endowed with vast and fertile agricultural lands capable of 

supporting a wide variety of crops. Nigeria is a beautiful country, one of the best in the world. 

It has good climate with varying weather of hot and cold, and varying season s of dry and wet. 

Our soil is fertile. The abundant resources notwithstanding, the economic performance of the 

nation state is nothing to write  home about. Similarly, the country also has her own fair share 

of African endemic crisis, namely: political instability, corrupt and inept leadership, weak 

administrative as well as political structures (Oni 2009).  The Nigerian  economy  is 

overwhelmingly  dependent on the oil which  largely  accounts for 81% of government  

revenue, with the myopic  policies  of successive  governments since  independence  and  

massive looting of the nation’s  financial resources  and over-bloated  contracts and importation  

bills that salt away our financial  resources, the economy became  averse and signs such as 

rising  unemployment, sharp decline in business activities,  rising inflammatory  pressure, 

decrease in fixed capital and investments are observable (Downess, 2008). 

Nigeria has history of successive government wanting to investigate its predecessor; from the 

Coker and Joda Commissions of Enquiries, Egwu (2001), opined that Probe and commission 

of enquiry never led to the punishment of offenders. Eichengreen (1992) and Temin (1989) 

agreed that great depression was largely a   monetary phenomenon  and due to a  variety of 

structural factors notably  the gold standard rather than to isolated policy  mistakes and Bernake 

(2000)  whose view is essentially  complementary, provided  evidence of additional channels 

that contractionary  monetary policy depressed the  economy.  Esu (2015), opined that Nigeria 

can gain from a diversified economy by tapping from untapped trade potentials by consciously 

encouraging large scale industrialization of the non-oil sector of the economy. In the Holy Bible 

instances of turbulent times abound. See Genesis 41v31, 56, where the effect of famine was 

very great in the land. 

 The Nigerian media is a repository of mind bogging tales of looting. Hardly  any day passes 

without  one scandal  or the other,  all showcasing  the recklessness, or  profligacy  of those  

who have been  entrusted  to manage  the common wealth, some of these yet to be proved in 

the law court are: 

a) 2.2 billion dollar arms scandal  

b) A 6.9 million dollar fraud committed  under the guise of buying  3 mobiles stages  
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c) A 2.5 billion naira scam involving  the renting  of house boats 

d) 3.8 trillion naira out of the 8.1 trillion earned from crude oil (2012-2015) withheld NNPC, 

etc. (see Nation, Tuesday Sept 1, 2015, p3). 

The above is a  mere tip of the  iceberg of the level  of state larceny, or  the serial abuse, 

rapacious  stealing  that Nigeria  has endured in its  55 years of  chequered existence under the 

devastating  rule of different factions  of military/civilian  ruling hegemony (Nnonyelu, 2015). 

In 1992, a well  known human right activist, Gani Fawehinmi filed  a suit challenging  the then 

Head of State, Ibrahim Babangida, erstwhile  petroleum  Minister, professor Jubril Aminu, 

former Central Bank Governor, Alhaji Abdulkadir Ahmed, Nigerian  National  Petroleum  

Corporation (NNPC) and the  Auditor  General of  the Federation for looting public  treasury  

(see This Day, May 6, 2008). According to the suit, about N2.5billion (US$416,538,461),  

nearly  10 percent of the Gross Domestic Product (GDP) disappeared from government  coffers 

each year during  Babangida’s  regime, through  active collusion  of the above public officials, 

particularly the professional expertise  of the Auditor General  of the  Federation. A subsequent  

probe panel set up by the late  General  Sani  Abacha  and headed by Dr Pius Okigbo, had in 

1994 revealed  that Nigeria under  the leadership of Gen. Babangida  realized US$12.4 billion 

from  oil  sale while the  Gulf war lasted  (see Okigbo’s report, 1994). The report concluded 

that the said revenue was not properly accounted for by the government. However, while 

Babangida defied the  call  from many Nigerians and the law of the land mandating  him to 

appear before  the Okigbo panel, Babangida had never been forced by any administration  or  

legal  institution  in the country to give account  of his stewardship  while in power between 

1985 and 1993. 

Abacha  who succeeded  Babangida as Head of State, also colluded  with many foreign 

capitalist elites and multinational companies  to loot more than US$34 billion from the Nigerian  

public  treasury. Of this amount, Abacha  personally laundered  over US$4 billion  in private  

bank accounts in the UK, USA, Germany,  and Switzerland etc. he lost over US30 billion to 

international fraud syndicates. In 2002, Obasanjo froze the Abacha family’s alleged loot close 

to US$2 billion. Abacha’s son, Mohammed Abacha, followed his father’s looting  spree step, 

by also utilizing  the professional service of the then Minister of Finance  and a fellow of the 

Institute  of Chartered  Accountants of Nigeria, Michael Ani, to  loot US$2 billion in the so-

called Russian  buy back debt, which  although  he negotiated  for US$500 million, but however 

used the assistance  of Michael Ani, to loot US$2.5 billion from  the Nigerian public  treasury 
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The scenario of looting in the Nigerian public sector is a frequent headline in the media. This 

had attracted international communities to label Nigeria as ‘corrupt’ and ‘reckless’. The history 

of Nigeria from independence is characterized by thievery, over-bloated contracts, treasury 

plunder and the likes. This treasury plunder affected the gross domestic product and   budgetary 

implementation over the years. Nigeria though the ‘giant’ of Africa  is in poverty and debt trap 

and the world bank Economist  John Litwack speaking in a media  lunch  in Abuja disclosed 

that above  seventy million Nigerian adults are poor and  the economy  is in  shambles as the 

viable sector that contributes to its gross domestic product is the oil sector. While this might 

after the nation, its effect on the public sector financial life is an empirical one.  It is against 

this backdrop that this paper posits to:  

(a)  Appraise the effectiveness of: 

(i)  Code of Conduct Bureau; 

(ii)  Independent Corrupt Practices and Other Related Offences Commission; 

(iii) The Economic and Financial Crimes Commission.  

(b)  Appraise  the extent of the loot; and 

(c)  Appraise the extent of the recovery. . 

2.0. LITERATURE REVIEW 

 Looting under the democratic dispensation 

Treasury looting is not the prerogative of the military junta as former President and Vice 

President Olusegun Obasanjo and Atiku Abubakar came to power during the oil boom that 

witnessed the rise in price per barrel of oil from US$40 in May 1999 to around $100 as at May 

29, 2007. However, the more revenue Nigeria made from oil from 1999 when they came to 

power, the most looting of the treasury allegedly committed by Obasanjo’s administration and 

his cronies in power leaving Nigerians poorer and with more socio-economic misery than they 

met them when they took over power in 1999. Available evidence showed that Obasanjo spent 

US$16 billion on power and energy between (1999-2007). However, on investigation at the 

end of his tenure in 2007, the Senate Committee on Power and Energy Project found that 

Obasanjo has collaborated with many local cronies and some multinational companies to 

siphon more than fifty per cent of the money into personal accounts abroad (see Senate 

Committee on Power and Energy Report, 2008). Some of the local and foreign companies that 

got the contracts to provide electricity did not start the project while they were paid more than 
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fifty percent of the agreed contract cost. Obasanjo personally  instructed the Nigerian 

independent Power Project (NIPP) to award contracts to some of his cronies and multinational 

corporations without going through any ‘due process’ claimed to have been established by the 

same Obasnjo’s administration (see Director of National Independent Power Project Report, 

2008).  

The former president, Olusegun Obasanjo allegedly withdrew US$29 billion from the 

Federation Account without recourse to the legislative arms of government as required by the 

Nigerian Constitution (see Senate Committee Report on Finance, National Planning and 

Appropriation Report 2006). The former Vice President, Abubakar Atiku, abused his 

supervisory mandate on the controversial Petroleum Technology Development Fund (PTDF) 

by illegally diverting US$125 million of the Petroleum Trust Development Fund into his 

businesses (see the Report of the Senate Ad- hoc Committee on the PTDF 2006).  

The Nigeria National Petroleum Corporation (NNPC) that was under the personal control of 

the former president, Obasanjo for 8 years (1999-2007), could not account for a total sum of 

N555 billion (US$4.44 billion) from the Federation Account from December 2004 to April, 

2007 (see Tribune, August 13, 2007 ) Again, during the same period, the top officials of the 

NNPC under the ministerial control of the former president, Obasanjo, allegedly milked the 

nation’s cash cow of another N502 billion  through various frauds including producing crude 

oil far in excess of assigned Organization of Petroleum Exporting Countries (OPEC) quota and 

converting part of the proceeds to political electioneering campaign fund and laundering the 

balance into private bank accounts abroad (see Daily Sun, August 13, 2007). The House of 

Representatives Committee on Public Accounts probed another whoppig US$4.4 billion 

missing from the PTDF from 2004 to 2006 (see Punch, March 25, 2008). 

Moreover, about N1.3 trillion claimed to have been spent on transport without any result all 

over the country was probed by the Senate Committee on transport (see Daily Independent, 

May 14, 2008). Even though the Senate Committee is yet to make its findings public, however, 

what the Nigerian public do know was that out of that amount, the former Minister of Works, 

Chief Tony Anenih, was alleged to have looted N300 billion (US$2,142,857,143) during his 

tenure as Minister of Works. He has defied court orders and yet to be prosecuted by any court 

in Nigeria (see Daily Independent Online, May 12, 2004). A railway modernization project 

initiated by Obasanjo’s administration was alleged to have been inflated by US$5.8bn (see 

Punch, June 15, 2008). According to the investigations, going by international rates per 
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kilometre on railway modernizations, the contract “should cost about US$2.55 billion. 

However, it was awarded to a Chinese firm called. China Civil Engineering construction 

Corporation (CCECC), which did not even register with the Corporate Affairs Commission, at 

the cost of US$8.3bn, Thus, in addition to fraud in the award of the contract, the award of this 

contract was in breach of Company Law, which forbids foreign companies from doing business 

in Nigeria unless they are registered with Corporate Affairs Commission. Despite the legal and 

constitutional impediments to the contract, the Chinese firm was paid a mobilization fee of 

US$250m. On the basis of the available evidence of the above massive looting of the public 

treasury by the presidency and other arms of government, the various Senate and House of 

Representatives Committees set up to investigate the alleged cases of corruption have been 

promising Nigerians to bring all the culprit to justice (see Vanguard, March 22, 2008). Also, 

having discovered mounting evidence of corruption in the US$16billion power project, the 

chairman House of Representatives Committee that probed the alleged scandals in the power 

project said Obasanjo and Atiku have a case to answer  

Legislators in Bribery Scandals 

The Nigerian Constitution gives the legislative power to the National Assembly to both act as 

checks and balances to the activities of the executive arm of government (see Nigerian 

Constitution, 1999). However, the National Assembly can only morally carry out this 

constitutional mandate in the Nigerian public interest, if only the members of the Senate and 

House of Representatives are themselves morally committed. In this context, the financial 

criminal activities have eaten deep into the fabric of the National Assembly, had  made many 

national dailies to describe the  “Honorable” members as ‘dirty’ Senators (see News Watch, 

November 18, 2002; the Guardian, Feb; the Guardian, November 9, 2002). Senator Arthur 

Nzeribe was implicated and charged for fraud and forgery for removal of more than N20million 

(US$150,000) from the coffer of the Senate (see News Watch, November 18, 2002). Having 

been expelled from the Senate, he opened can of worms, by revealing that  Pius Anyim, had 

also improperly enriched himself to the tune of N100billion  from the Senate slush funds (see 

Guardian, February 6, 2004). He told a world press conference in Abuja that Pius Anyim also 

took N60 million from him to crush the move to impeach former President Obasanjo (see 

Guardian, November 9, 2002). He further alleged that Ibrahim Mantu helped him to distribute 

N300 million to other Senators, who all queued, signed and collected the N3 million  bribe 

each, but were not privy to the source of the money (see Vanguard November 17, 2002). In 

fact, the bribery allegations against Nzeribe became buttressed by the action of one of the 
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Senators who collected N3miliion, who confessed in the Senate and  returned the N3millon he 

had collected to the clerk of the Senate, suggesting that the claim of bribery by Nzeribe was 

indeed authentic. A former education minister, Fabian Osuji, withdrew N55 million from 

government coffer, which he shared out between the then Senate president, Adolphus Wabara, 

five other senators and a member of the House of Representatives, to pass his department’s 

bloated budget (see Punch, March 17, 2008).The first woman speaker of Nigeria’s Federal 

House of Representatives, Patricia Etteh, flouted House rules when she awarded contracts 

worth N628 million to renovate her official residence and that of the deputy (see House of 

Representative ad-hoc committee Report, 2007). 

Accusations of government officials conniving with oil marketers in inflating subsidy claims, 

paying money to non existing companies and the monumental jump in the  appropriation   bill 

in 2006, 2010 and 2012 respectively warranted the House of Representative committee on 

downstream sector headed by Hon. Farouk Lawal to probe into the activities of the Nigeria 

National Petroleum Corporation (NNPC), Petroleum Products Pricing Agency  (PPPRA), 

Ministry of Finance and the Central Bank of Nigeria (CBN) on subsidy payment claims. 

Though the probe ended up in the proverbial aphorism of “the hunter being the hunted” with 

the House Committee Chairman Hon. Farouk Lawal accused of collecting $620,000 as a bribe 

from one of the oil marketers Mr. Femi Otedola, chairman Zennon Oil Plc indicted by the 

Committee for receiving subsidy payment but not importing the Premium Motor Spirit (PMS). 

It was scandalous and a show of shame, the case had rather become a subject of litigation, as 

the Economic and Financial Crime Commission (EFCC) had to arrest and now prosecuting 

him. The ligation is ongoing and inconclusive as the Nigerian public waits patiently for the 

judgment day. 

Institutions That Fight Corruption  

(i) The Code of Conduct Bureau (CCB) established in 1979 during the second Republic, 

it is the pioneer anti-corruption agency setup by the Federal government of Nigeria. It has the 

mandate and primary responsibility of checking corrupt practices in the Nigerian public 

service. The 1979 constitution of the Federal Republic of Nigeria provided a list of conduct for 

public officers. The military administration inaugurated the Board before handing over power 

to the civilian government in July 1979, which failed to make any impact because the National 

Assembly of the second Republic refused to pass the enabling law.  The Bureau got its legal 

mandate and as the foremost anti corruption agency made it compulsory for all public officers 
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either in the ministries departments, and agencies including politicians in public office either 

appointed or elected to declare their assets and liabilities in every four years. One unique feature 

of the code of conduct is the provision in the constitution that once a public officer is convicted, 

such individual is also denied of the right to prerogative of mercy and as such the officer must 

face sanctions as stated in the 1999 Constitution of the Federal Republic of Nigeria (Lloyd, 

2013). 

(ii) Independent Corrupt Practices and Other Related Offences Commission (ICPC)  

The commission which was established on the 29th of September, 2000 with its pioneer 

chairman Justice Mustapha Akanbi is more of a toothless bull dog that can only bark but cannot 

bite. The mandate of ICPC to primarily investigate and prosecute corruption by public office 

holders appeared clear cut from EFCC’s mandate to investigate and prosecute financial crimes. 

Some political and legal pundits believe that EFCC, which was established by the same 

Obasanjo two years after ICPC-2003, was because retired Justice Akanbi refused to he used by 

Obasanjo to hound his political opponents. The belief was that the then President decided to 

find a way around the dilemma by establishing EFCC few months to the 2003 election and 

appointing Nuhu Ribadu, a serving police officer, as chairman (Pointblank News, July 7, 

2003:23). 

(iii) The Economic and Financial Crimes Commission (EFCC) was established in 2003, 

with its pioneer chairman Malam Nuhu Ribadu (2003-2007). The Ribadu led Economic and 

Financial Crimes Commission succeeded in prosecuting and convicting a number of high-

profile corrupt individuals and politicians. He secured over 270 convictions and issued- 

thousands of indictments. On October 20 2006, Nuhu Rihadu told the BBC that over 380 billion 

dollars had been stolen or wasted by Nigerian government since independence in 1960. His 

notable achievement was getting Nigeria delisted from sthe infamous list of Non-cooperative 

countries by the Financial Action Task Force (FATF).  

3.0. Methodology  

The study is an ex-post facto descriptive research relying on textbooks, journal publications, 

newspapers, magazines and online publications and historical descriptive analytical tool was 

used which aided in drawing conclusions 
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4.0. Findings  

An Appraisal of the Performance of Loot Recovery Organs  

All regimes since independence had deferring degree of treasury loots. Though anti 

corruption agencies had in one way or the other had been established, the paper appraises the 

performance of each of them. 

(a)  Code of Conduct Bureau. This organ was more of barking dog that cannot bite. 

(b) The Independent Corrupt Practices and other Related Offences Commission. This 

organ has many cases in courts. 

(c) The Economic and Financial Crimes Commission.  

(i) Under Malam Ribadu (2003-2007), the commission made Tafa Balogun  to refund 

£150 million and under him Tafa was imprisoned for six months; convicted  

Solomon Peter Alamieyeseigha for lauding N3.75 billion and imprisoned him for 

two years 

(ii) Farida Waziri (2008-2011), she secured 450 convictions,  recovered over $9 

billion, under her Bode George was imprisoned for 14 years six months for abuse 

of office and Cecilia Ibru was convicted  and she returned $1.2 billion  and was 

sentenced  to six months jail 

(iii)  Ibrahim Lamorde (2011-2015). He recovered over $9 billion or N1.4 trillion, 

secured over 400 convictions; under him James Ibori who embezzled N78.6 

billion was imprisoned.  His assets of $35 million was frozen in London 

(iv) Ibrahim Mustapha Magu (2015-date) under his tenure Judges and retired service 

chiefs are prosecuted for corrupt enrichment. Under him N204, 888,835,727.25; 

$9, 275, 363,504.76; £5,992,803.01 and €314,649.17 were recovered under cash 

recoveries and recoveries under interim forfeiture. (See 

https//:www.premiumtimes.com/newsheadlines/20407) accessed on 6/3/18. 

- Gabriel Daudu lauded N2.2 billion and jailed for two years 

- Jolly Nyame was involved in N1.64 billion jailed  for 14 years (Ojoye,2018) 

- Joshua Dariye convicted of criminal breach of trust and misappropriating N1.162 

billion. jailed for 14 years (Okakwu, 2018) 

- Nwobike Joseph (SAN) sent to jail for bribery judges (Egbas,2018) 
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From the foregoing recoveries and jailed terms handed the convicts, one would say that the 

economic and financial crime commission is leaving marks on the ground of history; 

though some cases were lost in court.  From the foregoing, it would be seen that the 

performances of the organs from their beginning seem very poor. As time progressed and 

experience is gained performances improved. The government must show sincerity to the 

fight against treasury loot.  The case of Ribadu being deployed to serve in Delta state by 

the Police force after he had served as the Chairman of EFCC and Ibori being convicted 

and jailed and his refusal to the posting fetched him dismissal from the Force. However, 

the dismissal was reversed by the Jonathan administration Besides, the famous corruption 

charge against Peter Odili and the High Court ruling restraining EFCC from prosecuting 

him alleging that such would hamper progress in the state and the judgment was not 

appealed against, in higher Court of competent jurisdiction left much to be desired; and 

issue of plea bargain after a convict pleaded guilty and a lighter penalty is administered, 

made a mockery, the fight against treasury plunder. The paradoxes in Nigeria was carefully 

observed when Achebe (2007), observed that there is an unusual situation in governance  

in Nigeria, where those democratically elected preached due process at all times but did 

everything in contravention of the due process. What shall we say of the case of Saminu  

Turaki  who had denied appearing in the court and despite subsisting warrant of arrest has 

not been brought to book, though living in Nigeria. 

5.0. Summary and Conclusions 

Loot recovery does not only fulfill the goal of restitution but acts as deterrent to others. 

The paper therefore recommends that:  

1. The Organs that are saddled with the responsibility  of loot recovery need 

strengthening  by training, and sufficient budgetary provision 

2. The nation justice delivery system needs overhaul. 

3. The loots should be channels to sectors that have direct bearing on the poor such as 

entrepreneurship development power, solid mineral development, education and 

infrastructural development in line with Sustainable Development Goals (SDGs). 

4. The political class must discourage the attitude of encouraging corruption like the 

state or heroic welcome granted to Bode Judge and encouragement given to Justice 

Banjoko by promoting her to be the chairman of the Code of Conduct Tribunal. 
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5. Capital punishment have been used in China, Indonesia and Saudi Arabia with 

considerable success, this must be applied in Nigeria too.  

6. The Review of the Constitution is necessary in the face of apparent loopholes in the 

judicial system.    

It is of note that we have seen little recoveries and imprisonments on convicts of loot. 

These show hope is not lost. Our Civil Society Organizations, the Press and the 

Judiciary must put on new strength to battle until every loot is recovered and our 

country is re-positioned for greatness.    
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ABSTRACT 

Plants have the ability to synthesize a wide variety of chemical compounds that are of great 

biological and medicinal value. Uvaria chamae is one of the medicinal plants found naturally 

in the Savannah and the Eastern part of Nigeria. It is called bush banana or finger root in 

English, Oko-aja or Eruju in Yoruba, Nkariko in Efik, Kaskaifi in Hausa and Awuloko or 

Ayiloko in Igala. Some malaria causative parasites have been shown in the recent years to be 

resistant to modern pharmaceutical drugs, hence in this research, the extract of Uvaria chamae 

was examined for its phytochemicals and antimalarial potency. The phytochemical screening 

of the ethanol extract of the leaves revealed the presence of Tannin, Alkaloid, Steroid, and 

Flavonoid while Anthraquinone was not detected. The toxicity test was carried out and the 

result showed that the plant extract is not toxic since it caused no death of any rat during the 

Median Lethal dose (LD50) test. The mean parasitemia level of all the rats in groups 1, 2, and 

3 were treated with various concentrations of the extract while group 4 was treated with a 

standard drug (chloroquine), then group 5 received only Normal saline (Negative control). The 

mean parasitemia level of the treated group 1 (26mg/kg), group 2 (51mg/kg), and group 3 

(71mg/kg) were statistically significant (p<0.05) and were found to be significantly higher 

when compared to group 4 (5mg/kg chloroquine) on days 3 and 5. From the result, it showed 

that Uvaria chamae leaves can be used in the management of malaria. 
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1.0 INTRODUCTION 

Uvaria chamae is one of the plants commonly found in Nigeria. It belongs to the family 

Annonaceae (Omale et al., 2013). It is found growing naturally in the Savannah. It is an 

evergreen plant that can grow the height of 3.6m to 4.5m (Olumese et al., 2016). Uvaria 

chamae is commonly called bush banana or finger root in English, Oko-aja or Eruju in Yoruba, 

Nkariko in Efik, Kaskaifi in Hausa and Awuloko or Ayiloko in Igala. 

Uvaria chamae is used in traditional medicine to cure various ailments as it is a plant with both 

medicinal and nutritional values. Every part of the plant has several traditional uses (Iwu, 

2003). Many researchers like Okokon et al., 2006 and Omale et al., 2013 have reported the use 

of the plant in local treatments. The root infusion and root bark are used in the treatment of 

nose bleeding, deep wound, heart disease, blood in urine, pile e.t.c. The stem ashes serve as 

salt substitute in food, the tender leaves are eaten as vegetables, while the leaves juice is used 

to treat wounds, sore ulcer and cuts and the leaves infusion prepared as lotion is used to treat 

swelling, ophthalmic and conjunctivitis (Iwu, 1993; Oluremi et al., 2010; Okwuosa et al., 

2012). The fruits has aromatic flavor, the root yield yellow dye widely used in textile industries 

to dye fabric and cosmetics (Igoli et al., 2005). 

The use of herbs to treat diseases and illness is almost universal among non industrialized 

societies. It has been found to be more affordable than purchasing expensive modern 

pharmaceutical drugs. The World Health Organization estimates that 80 percent of the 

population of some African and Asian countries presently uses herbal medicine for some aspect 

of primary health care (WHO, 2008). Previous studies have been shown that 61 percent of 

some 877 drugs introduced worldwide were inspired by natural products (Saxena et al., 2003). 

Malaria is a mosquito borne infection disease of humans by protozoan belonging to the genus 

plasmodium (WHO, 2014). The causative parasites are transmitted by infected female 

anopheles mosquito. The infected mosquito bite introduces the parasites into the blood of the 

victim, the parasites travels to the liver where they mature and reproduce. Malaria symptoms 

include fever, fatigue, vomiting, headaches, body ache, and severe cold and in some cases it 

can cause yellow skin, seizures, coma or death (Caraballo, 2014). There are many species of 

the parasite but the human malaria is caused by the specie called Plasmodium falciparum 

(WHO, 2014). Malaria is commonly associated with poverty and has major negative effect on 

economic development (Gollin and Zaimmermann, 2007).  

Resistance of Plasmodium falciparum to old generation ant-malarial drugs such as chloroquine 

and pyrimethamine became widespread in 1970s and 1980s (WHO, 2014), and also in the 

recent year, parasite resistance has been detected for example to Artemisinin in some countries 

including Nigeria (Lim et al., 2009). Resistance is as a result evolution of the parasite strain 

due to mutation. Malaria had been a major threat to humans and economy of many countries 

in Africa including Nigeria with 1 million cases and 300,000 deaths annually. Children under 

the age five, and pregnant women account for most of these deaths (WHO, 2008; MIS 2010). 
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2.0 LITERATURE REVIEW 

2.1 UVARIA CHAMAE 

Uvaria chamae belong to the uvaria genus of flowering plants consisting of trees, shrub or 

lianas with 2106 accepted species (Bridg,2001). The family is common at the tropics with few 

found in temperate regions (chatrou, 2005). The fruits is edible, widely eaten and is refer to as 

finger root or bush banana. Uvaria chamae is popularly used to treat fever (Iwu and Maurice) 

2.2 HABITAT  

The plant is distributed in savannah in tropical Africa where it is also an important medicinal 

plant, it has been introduced to other parts of Africa and elsewhere in the tropics as a curiosity 

plant because of its finger like ornamental fruits.   

 

Figure 2.0 Uvaria Chamae in its natural Habitat 

 

2.3 TAXONOMY OF THE PLANT 

According to international plant name index, Uvaria chamae was classified under the following 
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Kingdom:  Plantae 

Phylum:  magnoliophyta 

Class:   magnoliopsida 

Order:   magnoliales 

Family:  annonaceae 

Genus:   Uvaria 

2.4 COMMON NAME AND LOCAL NAME 

Uvaria chamae is commonly known as finger root or bush banana. It is locally called kaskaifi 

or lukuki by the Hausa, mimiohea by the igbos and Oko- aja by the Yorubas in Nigeria (Burkili, 

19850. It is also called ayiloko by the igalas in Nigeria (Iwu, 1993) 

2.5 ETHNOMEDICINAL USES 

The roots bark of uvaria chamae is used as an astringent and galagogou. It is taken internally 

in the treatment of inflammmationof the mucous membrane, bronchitis and gonorrhea, it is also 

used in the treatment of dysentery, piles, epistaxis, haemoptysis (Burkil,2004). It is boiled with 

spice and the decoction drunk in the treatment of fever that is classed locally as yellow fever. 

The root is use in the treatmentof purgative, stomachic, vermifuge amenorrhoea. It is also used 

to prevent miscarriage and to relieve the pain of child pain(Burkil,2004).. 

The sap of the leaves , roots, and stems is widely used on wounds and sorps and is said to 

promote rapid healing. The leaves have been used for the treatment of malaria (koudouvo et 

al, 2011).Uvaria chamae has also be reported to have antibacterial and antifungal activities 

(Oluremi et al,2010) and a specie Uvaria afzelli has been reported to have anti parasitic activity 

(Okpekon et al, 2004) 

3.0 MATERIALS AND METHODS 

3.1 MATERIALS 

Chloroform, Sulphuric acid, Acetic acid, Wager reagent, Ferric Chloride, Sodium Hydroxide, 

Hydrochloric acid, Hager reagent, Glacial acetic acid, Geimsa stain, Gential violet, oil 

immersion, Chloroquinne, Normal Saline and Ethanol. 

3.1.1 EQUIPMENTS 

Mortar and pestle, Sample bottles, beakesr, Whatmann filter paper, Test- tube, Syringes, 

Needles, Slides, Microscope, and Water- bath. 

3.1.2 PLANT MATERIAL 

The leaves of Uvaria chamae were collected from Zango, Lokoja, Kogi State and were 

identified at the Herbarium of the Department of Biological Science, Federal University, 
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Lokoja, Kogi State. The leaves were aired dried and pounded into coarse powder using mortar 

and pestle. 

3.1.3 EXPERIMENTAL ANIMALS 

Healthy albino mice of about 18g to 22g body weight were acquired from Zaria, Kaduna State. 

3.1.4. MALARIA PARASITE 

Rat infected with Plasmodium berghei NK65 was obtain from Ahmadu Bello University, Zaria. 

The parasites were kept alive by continuous intra-peritoneal passage of infected rat blood into 

healthy mice at the Microbiology Laboratory of the Department of Science Laboratory 

Technology, Kogi State Polytechnic, Lokoja. 

3.2 METHODS 

3.2.1 EXTRACTION OF PLANT MATERIAL 

One hundred gram (100g) of powdered sample of Uvaria chamae leaves was soaked in ethanol 

in a sterilized beaker. It was covered and shaken, and allowed to stand for 72 hours at room 

temperature, and then filtered using Whatmann’s filter paper. The filtrate was evaporated to 

dryness using water-bath. The crude extract was kept in a sample bottle for further use. 

3.3 PHYTOCHEMICAL SCREENING 

The Phytochemical screening was done by the method described by Silva et al., (1998). The 

crude extract of Uvaria chamae leaves was screened for the presence of secondary metabolite 

to relate the anti- malaria activity of the plant with its photochemical. 

3.3.1 TEST FOR FLAVONOID (Sodium hydroxide Test) 

1ml of the crude extract solution was measured into a test-tube and 3 drops of 10% sodium 

hydroxide was added. Yellow color which became colourless on addition of hydrochloric acid 

indicated the presence of Flavonoid. 

3.3.2 TEST FOR STEROID (Salkowski Test) 

0.5ml of the crude extract was transferred into a test-tube containing 1ml of chloroform. 2-3 

drops of concentrated sulphuric acid was added along the side of the test-tube. The appearance 

of red color indicated the presence of Steroid. 

3.3.4 TEST FOR SAPONIN (Froth Test) 

1ml of filtrate was measured into a test-tube. 10ml of distilled water was added and shaken 

vigorously for 30 minutes. Frothing which persist was taken as an evidence for the presence of 

Saponin. 

3.3.5 TEST FOR ALKALOID (Hager`s Test) 
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1ml of the crude extract measured into a test-tube, 3 drops of Hager`s reagent was added. 

Formation of yellow precipitate indicated the presence of Alkaloid. 

 

3.3.6 TEST FOR TANNINS (Braymer`s Test) 

1ml of the crude extract in a test-tube was treated with 2-3 drops of 10% ferric chloride solution 

and was observed for formation of blue or greenish color solution. This indicated the presence 

of Tannins. 

3.3.7 TEST FOR CARDIAC GLYCOSIDE (Keller’s Test) 

1ml of the crude extract was mixed with 1ml of glacial acetic acid and a drop of ferric chloric 

chloride solution was added. The solution was transferred into a dry test-tube to which 1ml of 

concentrated sulphuric acid was added. A brown ring at the interface indicated the presence of 

Deoxy sugar 

3.3.8 TEST FOR ANTHRAQUINONE (Bontrager`s Test)  

1ml of the crude extract was measured into a test-tube, and was mixed with 5ml Chloroform. 

It was shaken and filtered. To the filtrate, an equal volume of 10% ammonia solution was added 

with continuous shaking. A bright pink colour at the upper layer was observed indicating the 

presence of Anthraquinone. 

3.4 ACUTE TOXICITY STUDY 

The acute toxicity test was in two phases. In the first phase, nine (9) rats were randomly divided 

into 3 groups of 3 rats each. Various dose of the extract 10mg/kg, 100mg/kg, and 1000 mg/kg 

body weight were administered orally to group 1, 2 and 3 respectively. This was observed for 

24 hours for sign of adverse effect or death.  

In the second phase, nine (9) rats were randomly divided in to 3 groups of 3 rats each and the 

dose of 1200mg/kg, 1500mg/kg and 2000mg/kg body weight were administered orally. This 

was also observed for 24hours for any sign of toxicity and mortality. 

3.5 ANTIMALARIAL STUDY 

Fifteen (15) rats were divided into 5 groups of 3 rats each. All the groups were infected with 

the parasite by injecting the infected blood dissolved in normal saline intra-peritoneally. The 

positive control (group 4) were treated with a standard drug (5mg/kg of chloroquine), and the 

negative control (group 5) were infected with no treatment. Groups 1, 2, and 3 were treated 

with different doses of the crude extract (26, 51 and 71mg/kg body weight respectively) once 

daily. The treatment was for a period of five (5) days. Every three (3) days, thin blood films 

were made from blood drained from the tip of their tails. The slide was stained and the parasites 

were examined under microscope, and the parasite counts were recorded for each of the groups. 

4.0 RESULT AND DISCUSSION 
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The percentage yield of the extract was calculated using the formula; 

Percentage yield =  Weight of extract (g)  x 100 

   Weight of pulverized leaves (g)  

 

Weight of extract = 3.8g 

The weight of pulverized plant leaves = 100g 

= 3.8g × 100 

 100g               = 3.8% 

4.1 RESULT OF THE TOXICITY TEST 

In the first phase of the experiment, the ethanol extract of Uvaria chamae did not show any 

sign of toxicity and mortality during the monitoring period of the doses administered. The 

second phase of the experiment also did not show any sign of toxicity and mortality during the 

period of monitoring at the doses administered orally (Table 3.1). Hence, the oral Median lethal 

dose (LD50) of the extract was estimated to be above 2000mg/kg body weight according to the 

method described by Lorke (1983). 

Table 4.1 Acute Toxicity Study of the Ethanol of Uvaria chamae leaves 

Phase I Treatment (mg/kg) D/T 

1 10 0/3 

2 100 0/3 

3 1000 0/3 

Phase II   

1 1000 0/3 

2 2900 0/3 

3 5000 0/3 

D/T: Number of deaths / Number of mice treated 

 

4.2 RESULT OF THE ANTIMALARIAL TEST 

The results of the phytochemical screening of the ethanol extracts of uvaria chamae leaves 

revealed the presence of Flavonoids, Saponins, Alkaloids, Steroids, Tannins, and Cardiac 

glycosides, while Anthraquinone was not detected. 
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Table 4.2 Preliminary Phytochemical Screening of the ethanol extract of Uvaria chamae 

leaves 

Phytochemicals Ethanol extract of Uvaria 

chamae leaves 

Tannins ++ 

Alkaloid ++ 

Steroids ++ 

Flavonoids ++ 

Saponins ++ 

Anthraquinine -- 

Cardiac glycosides ++ 

Key : + = Slightly detected 

 ++ = Moderately detected 

 -- = Not detected 

 

Cowan (1999) and Badam et al (2002) reported that the phytochemical constituents in Uvaria 

chamae have various degree of medicinal activity. Alkaloids are known to posses anticancer, 

antibacterial and anti-asthmatic activities. Alkaloid according to Erick et al (2020) is also 

known to include Morphine, Strychrine and Quinine (an antimalarial compound), Ephedrine, 

and Nicotine. Tannins are known to inhibit the synthesis of cell protein of bacteria (Batisa et 

al., 2004) and was reported to be responsible for homeostatic activity where they arrest 

bleeding from damaged or injured vessels by precipitating protein to form vascular plug (Okwu 

and Iroabuchi, 2004). Flavonoids have been reported to function in protection against allergy, 

platelet aggregation, microbes’ inversion, ulcer, hepatoxin viruses and tumors (Batisa et al., 

2004; Burile et al., 2009). It is also known to reduce the risk of estrogen- induced cancer by 

interfering with the enzyme to produce estrogen (Nascimento et al., 2000). Also Cardiac 

glycosides help in heart pumping and help the heart muscle against toxic substances. 

Antimalarial activity has been associated Alkaliods and Flavonoids from plant according to 

Ichino et al., 2006, Hence, the presence of Alkaloids, Flavonoids, Steroid in the phytochemical 

screening result (Table 3.2) confirms the antimalarial activity of Uvaria chamae leaves. 
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Table 4.3 Effect of Ethanol Extract of Uvaria chamae Leaves on Parasitamia level of 

Albino Rats infected with Plasmodium berghei NK65 

GROUPS Post-treatment time (days)  

 1 2 3 

Group 1 7.00±0.57aA 6.00±0.57aA 5.00±5.71bA 

Group 2 7.66±1.20aA 5.66±1.20aBC 4.00±0.962bC 

Group 3 8.33±0.88aA 5.00±0.57aB 1.00±0.69aC 

Group 4 8.00±1.15aA 3.00±1.15aB 0.00±0.00aC 

Group 5 8.330.88aA 19.332.96bB Death 

• ` a1Data represented as mean  ± SD of parasitemia level. 

• Data was analyzed by one way ANOVA followed by Duncan post- hoc test for multiple comparisons 

(n=3). 

• Mean values having different lowercase letters as superscripts are considered significant (p<0-05) down 

the column. 

• Mean values having different upper letters as superscripts are considered significant (p<0.05) across the 

row. 

From the results of the antimalarial parasite study in Table 3.3, all the rats in groups 1, 2 and 3 

treated with various concentration of the extract showed statistically significant (p< 0.05) 

decrease in the mean parasitemia level from 7.00±0.57, 7.66±1.20 and 8.33±0.88 on day one 

(1) to 6.00±0.57, 5.66±1.20, 5.00±0.573±1.15 on day three (3). While the group four (4) treated 

with chloroquine showed a decrease in mean parasitemia level from 8.00±1.15 on day one (1) 

to 3.00±1.15 on day 3, and finally to 0.00±00 on day five (5). The last group (group 5) have 

their mean parasitemia level increased from 8.33±0.88 in day 1 to 19.33±2.96 in day 3, and 

finally all the member died before day 5. The mean parasitemia level of group 1, 2, and 3 

showed statistically significant (p<0.05) decrease in parasetimia level of the malaria parasite 

but was found to be significantly higher when compared to group four (4) on day 3 and day 5. 

5.0 CONCLUSION AND RECOMMENDATION 

The crude extract of Uvaria chamae leaves showed antimalarial activity against the malaria 

parasite used in this experiment and the plant leaves is found to be non toxic. From the results, 

the leaves of Uvaria chamae can be exploited in the management of malaria. Hence, further 

research should be carried out on the quantitative phytochemical analysis of the plant leaves. 

Due to the presence of alkaloids, the plant should also be tested for its antibacterial activity. 
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Abstracts 

The issues of electricity in Nigeria and the developing countries cannot be over emphasized since it is 

a sector if neglected will have negative impact on the developing of the nation as a whole. The quality 

of power supply to the consumers of electricity is the core of this paper. While "power quality" is a 

convenient term for many, it is the quality of the voltage—rather than power or electric current—that 

is actually described by the term. Power outages assumed a very high embarrassing dimension in 

Nigeria. In Nigeria power outage for several days is common and could happen just anywhere. The 

paper investigates into the problem of poor quality supply to consumers of electricity in Kabba/Bunu 

local government area of Kogi State which is affecting the performance of the populace in their 

commercial, industrial and residential aspects. The paper uses both primary and secondary methods of 

data collections to detect low quality of power supply to the consumers, less than 5hours of supply of 

electricity and destruction of equipment of consumers. The paper suggests government should ensure 

constant supply of electricity to meet up with the bills that the consumers are paying. Moreover 

alternative solar energy can also be considered and effective body to handle the issue of electricity in 

country will ensured progress and development of the economy. 

Key words: Power sector, Electricity supply, Power station, National development, poor quality etc.  
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1.0 Introduction: 

Power which may refer to as electricity is very important sector to national development in any country. 

It now depends on the quality of the power that authority involved is supplying to the society at a 

particular period of time. It may be poor or good or very good that is low, very low or too high. The 

supplying of the electricity accordingly is quite relevant in developing nations of the world. Constancy 

or epilepsy supply is very vital aspect of electricity either at the local areas or at city levels. Most of our 

homes and working places have sensitive electronics that require constant supply of electricity and more 

over good power quality that will run those devices properly. Our industries either at small scale or 

large scale also require constant electricity. Cost of production has increased tremendously because of 

huge amount of money spent in running private generators use at home, offices, stores or our companies. 

Apparently if good quality power is available, then the standard of living of the people will improve 

and production will be made easy and available at a lower cost.  

Uzoechi (2019) submitted that Modern industrial processes are based on large amounts of electronic 

devices such as programmable logic controllers and adjustable speed drives. The electronic devices 

are very sensitive to disturbances and thus industrial loads become less tolerant to power quality 

problems such as voltage dips, voltage swells, and harmonics (Udechukwu 2011) Importance of 

electricity is aptly captured in the moans of electricity consumers in Nigeria whenever there is an 

interruption in power supply as well as their shouts of joy when power is restored. Electronic 

equipment is a very sensitive load to harmonics because their controls depend on either the peak value 

or the zero crossing of the supplied voltage, which are all influenced by the harmonic distortion 

(Acha,  Agelidis, O. et al 2001). Electrical energy is a product and, like other products, should satisfy 

power quality requirements of the consumers. The ability of the power system to deliver electric 

power without interruption is termed one hundred percent reliability, while the ability to deliver a 

clean signal without variations in the nominal voltage or current characteristics is termed high power 

quality (Dugan Mc Granaghan, Santoso and Wayne Beaty, 2002). The power quality of a system 

expresses to which degree a practical supply system resembles the ideal supply system. If the power 

quality of a system is good, then any load connected to it will run satisfactorily and efficiently. On the 

other hand, if the power quality of the network is bad, then any loads connected to it will fail or will 
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have a reduced lifetime, and the efficiency of the electrical installation will reduce. There are many 

ways in which electric power can be of poor quality and many more causes of such poor-quality 

power in Nigeria. The electric power industry comprises electricity generation (AC power), electric 

power transmission and ultimately electricity distribution to an electricity meter located at the 

premises of the end user of the electric power. The complexity of the system to move electric energy 

from the point of production to the point of consumption combined with variations in weather, 

generation, demand and other factors provide many opportunities for the quality of supply to be 

compromised. While "power quality" is a convenient term for many, it is the quality of the voltage—

rather than power or electric current—that is actually described by the term. Power outages assumed a 

very high embarrassing dimension in Nigeria. In Nigeria power outage for several days is common 

and could happen just anywhere. (Uzoechi 2019) 

1.1 Aim and objective 

The aim of this work, therefore, is to investigate the various power quality issues in the Nigerian power 

system and find suggested solutions to ensure stable power supply in the sector. 

1.2 Problem statement 

The development of a nation is linked with quality of power supply. When there is poor power 

supply the consumers suffer a lot and this will increase the cost of living since alternate power 

supply will be utilized. Problems associated with electricity will be addressed by this work. 

2.0 Literature Review 

The theme is quite relevant to the society and several authors have worked on the topic which we will 

look into and build on their past works.  

Momoh, Anuga and Anagba (2018) in their work on implication of poor electricity supply on Nigeria’s 

National Development, indicated that scholars and researchers alike have conducted a number of 

researches to ascertain the relationship between electricity supply and a country’s economic growth and 

development. For instance, Ologundudu (2015) in his study investigated the causal and long-run 

relationship between electricity supply, industrialization and economic development in Nigeria between 
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1972 and 2010. The study also revealed a unidirectional relationship without a feedback effect between 

labour and electricity supply. Similarly, Lionel (2013) in their study examined the relationship between 

electricity supply and economic development in Nigeria between 1970 and 2009. Their study shows 

that per capita GDP, lagged electricity supply, technology and capital are the significant variables that 

influence economic development in Nigeria.  

Okafor (2008) in his study argued that despite huge funds the Nigerian government had invested in the 

power sector from 1999 to 2007. The country with the population of over 140 million was only able to 

generate less than 3,000 MW as against over 10,000 MW needed to transform the economy of the 

country. Okafor identified several causes of inadequate power supply in Nigeria and assert that the 

unpleasant situation has severe negative implications for the growth and development of the nation’s 

industrial sector as most organizations spent the large sum of money on running their private generator. 

He added that this unpleasant situation has brought a major setback on the country’s quest for industrial 

development.  

Onakoya et al. (2013) in their study examining the relationship between energy consumption and 

Nigeria's economic growth between 1975 and 2010. Their study shows that in the long run, total energy 

consumption has a relationship with economic growth except for coal consumption. Also, their study 

shows that petroleum, electricity and the aggregate energy consumption have a positive relationship 

with economic growth in Nigeria. While Ado and Josiah (2015) in their study examined the impact of 

deficient electric power supply on the operations of small-scale businesses operating in the northeast of 

Nigeria. Their study shows that the severity of electricity supply outages and the costs imposed by 

power supply outages on the operation of this class of businesses in the region.  

They suggested that there is the need for policy attention be focused on revitalizing the electricity sector 

of Nigeria which will in turn improve the national economy.  Nwankwo and Njogo (2013) in her study 

examine the effect of electricity supply on economic development and likewise the effect of electricity 

supply on industrial development. The study shows that the electricity (ELEC), Gross fixed capital 

formation (GFCF), industrial production (INDU) variables and population have the positive 
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relationship. George and Oseni (2012) examine the relationship between electricity power and 

unemployment rates in Nigeria. They used the ordinary least square regression model examined the 

influence of electricity power outputs, supply, and consumption in addressing the high rate of 

unemployment in Nigeria. Their study covers the time frame between 1970 and 2005. Their study shows 

that the power supply to the industrial sector in Nigeria was lower than the supply for residential 

consumption. In their study, they discovered that the major cause of unemployment in Nigeria can be 

traced to the inadequate and unstable power supply to the industrial sector. Akpokerere and Ighoroje 

(2013) in their study examined the effect of government expenditure on economic growth in Nigeria 

using a disaggregated approach between1977 and 2009. Their study shows that Nigerian government 

total capital expenditure (TCAP), total recurrent expenditures (TREC), government expenditure on 

education (EDU) and power (POW) have the negative effect on economic growth. Uzochukwu and 

Nwogwugwu (2012) examined the federal government of Nigeria spending on the electricity sub-sector. 

The result of their study shows that despite the various reforms by past administrations and an increase 

in spending in the electricity sector, the electricity output is far from the realization of the reform 

objectives. Jesuovie et al. (2014) in their study find out whether the huge expenditure made yearly in 

the power sector has translated into greater electricity generation. Their study shows that that recurrent 

expenditure has positive impact on electricity generation on one hand and on the other hand the reverse 

is the case between the later and capital expenditure in the power sector. They also discovered that a 

megawatt of electricity generation which is the variable of interest has the significant positive impact 

on real GDP and negatively impacted on the index of industrial production. On the whole, from the 

above literature reviewed, we discovered that significant numbers of studies have been conducted on 

the relationship between electricity supply and economic growth and development in Nigeria between 

1975 and 2010. However, no recent study has been conducted on the impact of poor electricity supply 

on Nigeria’s national development in contemporary times. It is against this background that this study 

seeks to make a contribution to existing literature on Nigeria power sector. 

2.1 Causes of Power Quality Issues. 

Power Quality issues are mainly due to increased use of power electronic devices, nonlinear loads and 
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imbalance in power systems. Dynamic loads cause power quality problems usually  by voltage or 

current variations such as voltage dips, fluctuations, momentary interruptions, oscillatory transients, 

harmonics, harmonic resonance etc. (Etu 2010). Power quality is simply the interaction of electrical 

power with electrical equipment. If electrical equipment operates correctly and reliably without being 

damaged or stressed, we would say that the electrical power is of good quality. On the other hand, if 

the electrical equipment malfunctions, is unreliable, or is damaged during normal usage, we would 

suspect that the power quality is poor (Etu 2010). There are two approaches to the mitigation of power 

quality problems. The solution to the power quality can be done from customer side or from utility 

side. First approach is called load conditioning, which ensures that the equipment is less sensitive to 

power disturbances, allowing the operation even under significant voltage distortion. The other 

solution is to install line conditioning systems that suppress or counteracts the power system 

disturbances (Uzoechi 2019).  Power quality is a determination of the quality of the voltage in a 

circuit. It can also mean the study of the sources, effects and control of disturbances which propagate 

via the electric power supply system. The disturbances change the supply RMS voltage or its wave 

shape (or very occasionally the frequency). Power quality determines the fitness of electrical power to 

consumer devices. Synchronization of the voltage frequency and phase allows electrical systems to 

function in their intended manner without significant loss of performance or life. The term is used to 

describe electric power that drives an electrical load and the load's ability to function properly. 

Without the proper power, an electrical device (or load) may malfunction, fail prematurely or not 

operate at all. There are many ways in which electric power can be of poor quality and many more 

causes of such poor quality power (Uzoechi 2019).  Ideally, AC voltage is supplied by a utility as 

sinusoidal having an amplitude and frequency given by national standards (in the case of mains) or 

system specifications (in the case of a power feed not directly attached to the mains) with an 

impedance of zero ohms at all frequencies (Dugan Mc Granaghan, Santoso and Wayne Beaty, 2002) 

Each of these power quality problems has a different cause. Some problems are a result of the shared 

infrastructure. For example, a fault on the network may cause a dip that will affect some customers; 

the higher the level of the fault, the greater the number affected. A problem on one customer’s site 

may cause a transient that affects all other customers on the same subsystem. Nigeria is one of the 
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countries with the biggest gap between supply and demand for electricity in the world. The supply of 

electricity in Nigeria is just above 4000MW for a population of 150 million people, a supply which is 

never adequate to stimulate economic growth for a country with a demand growth of 8.2% (George 

and Oseni 2012) Going by the roadmap implementation record, additional 7,770MW of electricity 

would have been added to the current 3800MW by the end of 2013. (Uzoechi 2019) 

3.0 Research Methodology 

The paper applies both primary and secondary data collection. The paper makes use of information 

from different books, journals and internet materials. Data collected from consumers of electricity 

confirms the quality power consumed both at private, commercial and industrial levels through 

questionnaires. One hundred questionnaires were distributed to get the views of consumers.  Moreover, 

oral interview was also used to get further information.   Such data assists in drawing a conclusion. 

4.0 Discussion/Data analysis: 

Effects of poor power quality could be detected through interaction with end users of the product and it 

could be categorized into commercial and private. Through data collected with about one hundred 

questionnaires, the following results were gotten.  Analysis of electricity supply to consumers of 

electricity Kabba/Bunu LGA is indicated by the researcher. It is clear that poor quality of electricity is 

the order of the day despite huge investment in the sector. Moreover, the thought of the consumers is 

that the revitalization of the sector will make things better, but the area of study shows clearly that they 

are paying monthly bill that is above their consumption. In fact the Federal Government of Nigeria 

instructed the power holding to distribute pre- paid meter to the consumer but the company did not 

comply since they are aware of the profit they will make in the estimate bill they are giving to consumers 

every month. 

Table 1: Gender of the Respondents & Distribution of Population           

Sex Respondent Percentage% Age(Years) Respondent Percentage % 

 Male 47 52.2 15 – 30  29 32.9 

 Female 43 47.8 31 – 40 24 27.3 

Total 90 100 41 – 50 18 20.5 

   Above 50 17 19.3 

   Total 88 100 

Source: Field Survey, 2022. 
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Table 1 shows that both male and female are consumer of electricity since the variance in percentage is 

not much and the population distribution indicates clearly that both young and old are involved in the 

usage of electricity. It is therefore an essential commodity 

 

Table 2: Local Government Area 

L. G. A. Respondent Percentage % 

Kabba/Bunu 76 88.4 

Yagba 04 4.7 

Ijumu 02 2.3 

Others 04 4.7 

Total 86 100 

Source: Field Survey, 2022. 

Table2 shows the local governments involved in data collection although majority interviewed are from 

Kabba/bunu LGA which is 88.4%. Others who reside in the local government are Yagba, Ijumu and 

other local government areas. 

Table 3: Education Background. 

 Respondent Percentage % 

Primary 4 4.5 

SSCE 17 19.1 

OND/NCE 17 19.1 

HND/1st Degree 36 40.4 

Others 15 16.9 

Total 89 100 

Source: Field Survey, 2022. 

Table 3 shows that the respondents are illiterate and they understand the importance of power supply. 

SSCE is 19.4% while those with primary education is 4.5%. First decree and HND takes 40.4% and 

other degree 16.9%. 

 

 

 

Table 4: Marital Status of the Respondents. 

 

Status Respondent Percentage% 

Single 38 44.2 

Married 48 55.8 

Total 86 100 

Source: Field Survey, 2020. 

Table 4 indicates the marital status of the respondents.  44.2% are single while 55.8% are married. 

 

Table 5: Distribution of Customers 

Type Respondent Percentage % 

Residential 62 68.9 

Commercial 20 22.2 

Industrial 08 8.9 

Total 90 100 

Source: Field Survey, 2022. 

Table 5 indicates the consumers of electricity. While 69.9 % for residential, 22.2% for commercial and 

8.9% for industrial consumption. 
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Table 6: A Do you desire constant power supply? B. Do you receive constant power supply? 

 Respondent Percentage %  Respondent Percentage % 

 Yes  81 90 Yes  07 8.5 

No 9 10 No 75 91.5 

Total 90  100 Total 82  100 

Source: Field Survey, 2022. 

Table 6A show that about 90% desire constant power supply which is majority of consumers.6B 

describes the real situation of power supply in the area of study. Majority do not receive constant power 

supply 91.5% are not receiving constant power supply. During the cause of administering questionnaire, 

interview conducted indicates that most of the rural areas are affected with epileptic power supply. 

 

Table 7: How many hours of power are you receiving per day? 

Hours of Light Respondent Percentage % 

5 hrs below 68 74.7 

10 hrs below 19 20.9 

15 hrs below 4 4.4 

20 hrs below Nil  

Total 91  100 

Source: Field Survey, 2022. 

Table 7 shows the state of power supply in Nigeria. Majority are receiving less than 5 hours power 

supply per day which is 74.7% of the respondents. The contact with the electricity consumer through 

oral interview shows that in some rural set up, for days some of them will not receive electricity 

supply.   

 

Table 8: Indicates the quality of power you receive per day. 

Quality of power Respondent Percentage % 

High 6 6.7 

Low 46 51.1 

Accurate 38 42.2 

Total 90  100 

Source: Field Survey, 2022. 

Table 8 shows the quality of power supply to the populace. 51.1% with low quality and 42.2% accurate. 

The complaints of the consumers in receiving low current is due to over loading of transformers.   

 

Table 9: Has the electricity supply in your area destroy any of your equipment? 

 Respondent Percentage % 

Yes  51 56.7 

No 39 43.3 

Total 90  100 

Source: Field Survey, 2022. 

Table 9 shows the 56.7% of respondents agreed to destruction of equipment by outrage of electricity 

 

Table 10: Do you have alternative power supply? 

 Respondent Percentage % 

Yes  69 79.3 

No 18 20.7 

Total 87  100 
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Source: Field Survey, 2022. 

The last table shows the respondents that are using alternative power supply. 79.3 % are involved and 

only 20.7% are not using alternative power supply. The percentage is much because the populace is not 

receiving constant power supply. 

 

 

4.2 Conclusion and Recommendations: 

The importance of the power cannot be over emphasized. But observations in this study have shown 

that the sector is not doing well in supplying accurate electricity to the populace. With this the standard 

of living of the populace is affected negatively. In fact a lot are spent in paying bills and also much is 

spent on alternate power supply. Companies whose aim is to maximize profit will surely pass across 

such expenses to the consumers of goods and services they are producing.  This situation is making live 

unbearable except urgent step is taken by the government either from local to state and federal levels. 

The following recommendations are given to solve the poor power problem which is a bane of effective 

national development. 

1. The government should ensure the power holding which is the body handling power supply is up and 

doing by proper regulation of the sector to be able to produce constant power supply to the society. 

2. The consumers should be justified with their payment by giving instruction to power holding to 

distribute pre-paid meters which must be implemented since such instruction was given before which 

was only read in the newspaper. 

3. Alternative power energy like solar energy should be considered by the government since such may 

even be cheaper to the consumers and that will surely have multiplier effects on goods and services 

which will enhance the standard of living of the populace. 

4. Old transformers should be replaced and the power holding should avoid over-loading transformers. 

New areas should get new transformers. 
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ABSTRACT 

 In a society like Nigeria, which is multilingual and multi-ethnic, language as a means 

of communication can be a tool for national development and unity. This same language can 

be used as a means of relegation and exclusion. This act of relegation can bring about chaos 

and distabilization in a nation as the different linguistic groups would no longer trust one 

another in a bid to create an identity for themselves. This is the type of event that can be gotten 

in Nigeria. This paper discusses language situation in Nigeria by examining the unifying 

importance of English Language in Nigeria. This means that the use of English Language in 

Nigeria as national language has brought about unity, national consciousness, national 

development, and national integration. The use of the English Language as the nation's official 

language has prevented chaos and disintegration which the use of indigenous languages would 

have brought on the nation. 

KEYWORDS: National Integration, Language, English Language, Multi lingual, National 

Language. 

 

1.0 INTRODUCTION 

Sapir (1921:8) says, language is "a purely human and non-instinctive method of 

communicating idea, emotions, and desires by means of voluntarily produced symbols." Bloch 

and Trager (1942:5) see language as "a system of arbitrary vocal symbols by means of which 

a social group cooperates." The above definitions show that language is seen as a means of 

communication, a system that fosters cooperation among the speakers of a language in a given 
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speech community and purely for humans. This means for humans to live and interact together, 

there must be a language. That is why Adeniyi (2006:59) says language is "a means of 

empowering the society in her quest to attain national growth, development, and cohesion." 

What Adeniyi is saying in essence is that for national integration, development, and cohesion 

to flourish, there must be a language that is capable and acceptable by all in the running of a 

nation's affairs. 

In multilingual country like Nigeria, where there are various ethnic groups with their different 

languages, cultures, religious beliefs, and moral values, the adoption of English Language as 

the official language according to Njimezi and Egonu becomes the unavoidable linguistic 

imperative for effective communication, interaction, association, exchange of ideas, share of 

views and values, pursuit of collective dreams and enhancing of national integration (243). 

There are over 250 ethnic groups in Nigeria. These ethnic groups have different languages with 

alternate dialects that makes ethnic communication different (Oguche and Fasasi (- - - pg 10). 

Considering the sensitive nature of the language issue in Nigeria, it will be difficult to choose 

any of the indigenous languages to be national languages to cater for the issue of national 

integration. To choose one of the languages is to bring about crisis and disunity among citizens 

as those from the remaining languages will consider the one chosen as being raised above them. 

The more reason English Language is being used in Nigeria as the national language. 

This paper attempts to examine the role or importance of English Language in uniting the whole 

nation by solving the issue of national integration. It also looks at the language issue in Nigeria 

as a sensitive one, leading to the intervention of English Language. 

2.0 Conceptual Framework 

 Language is used among humans to establish, adjust and maintain interpersonal 

relationship and convey ideas and notions that are believed to be in the overall interest of a 

group, institution or community (Austin 1962). This shows that language is a form of action 

which can generate counter actions and reactions in forms other than language. This in essence, 

shows that language cannot be separated from the human race  

Fairdough (1989) argues that ideologies are closely linked to power and language because 

language use us a demonstration of power.  

 Sapir (1921:8) says language is “a purely human and non instinctive method of 

communicating ideas, a motions and desires by means of voluntarily produced symbols. From 

the above, it shows that language has been part of the human race. It is not possible to tackle 
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anything that has to do with human eadeavor without bringing into equation language as the 

source of coordination of human activities. It is a system that fosters cooperation among its 

speakers in a given community.  

 Peace building: Ortega (2019) believes peace is often best understood by defining and 

delineating its opposites; that is violence and conflict. That is why Galtung (1990) describes 

three types of violence. That is direct violence, which is any of physical or verbal abuse. 

Cultural violence is the second which are beliefs and attitudes that have been inculcated since 

childhood and which prevail with us in our daily lives. The third type of violence according to 

Galtung is structural violence, which are groups, classes, genders and nationalities that tend to 

have more access to goods resources, and opportunities than others.  

Valenzuela (2005) says that peace can be manifested in each person, their family and the socio-

political and economic community. He believes the individual can create a culture of peace by 

challenging and dismantling hidden manifestations of structural and cultural violences. 

Valenzuela, according to Ortega (2019) guides individuals on how to positively affect the 

socio-political, economic and religious dimensions of life that foster a culture of peace and 

eradicating war.  

2.1 The Language Situation in Nigeria 

There is no doubt that Nigeria is a large country. Nigerian language situation in short, is 

ethnicity-induced. That is why Aremu (2004) put the number of ethnic groups in Nigeria to be 

between 250 and 513. The number of ethnic groups in Nigeria reflects the complexity of the 

Nigerian language situation. 

Multiplicity of language, according to Olusoji (2012) Nigeria, according to Adeniyi (2009:59) 

has an estimate of 250 ethnic groups with about 5000 languages. This means apart from the 

three major languages of Hausa, Igbo, and Yoruba, Nigeria is characterized by diversity of 

languages. This diversity of language, according to Olusoji (2012:135) is so obvious and grave 

in Nigeria that within the major ethnic groups, there are still differences in languages and 

dialects. The situation is tha some of the dialects found within a linguistic group are not 

mutually intelligible even though the speakers belong to the same linguistic group. 

This type of situation, according to Bamgbose (1992) "is a barrier to national unity and 

development", Certainly, there must be communication in the life of any group of people and 

as long as communication is done through language, it remains a salient issue in national 
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integration, national development, and national consciousness. Language barrier can only be 

broken when there is a common language in a country. 

In Nigeria, Oguche and Fasasi (20__) said, "it will be very difficult to use any of the indigenous 

languages as a national language because the choice of any will create bad feelings of fear of 

ethnic domination." There is no indigenous language in Nigeria that is neutral culturally, 

politically, socially, etc., to serve the purpose of a common language. It is glaring that this kind 

of situation bring about social, political, cultural, religious disintegration, insecurity and lack 

of trust. 

But Nimezi and Egonu (20...) said "the linguistic situation where none of the indigenous 

languages is dominant within the sociological entity called Nigeria, makes it imperative for 

individual to still learn and use the linguistic knowledge of another language to be able to 

communicate and relate harmoniously with other people from different ethnic groups." 

Nigeria needs to find a solution to this predicament by coming up with a national common 

language. That is why the English Language has readily assumed this position of a national 

common language within the Nigeria nation-state. 

2.2 The Status of English language in Nigeria   

Since the entrance of English Language into Nigeria in the 18th Century and 19th Century, it 

has flourished like a serious business. Omeluwa in Otagburuagu (1984) says: "The 18th century 

and 19th century economic, religious, and political activities of some European nations but 

particularly, Britain opened a wider door for the entrance of Englissh Language into the slaves 

of West Africa and Nigeria precisely." 

In every community with human beings, there must be a language as long as they must interact 

and communicate. Communication is the main goal of language. That is why transmission and 

reception of information between individuals or in a network by the people in a society are 

achieved through communication. This makes the use of a common language in a society 

important as it brings about national development, cohesion, unity, and national integration. 

The importance of a common language in a country like Nigeria with multiple languages make 

English Language stands higher above other indigenous languages. 

One of the reasons why English Language is raised over other Nigerian Languages is 

colonialism. With the birth of colonial administration in Nigeria, there came a middle level 



LOKOJA JOURNAL OF APPLIED SCIENCES    e-publications (https//lojas.org.ng)       Volume 3 No. 2: 2021  302 

 

 

manpower in the civil service. Those that were able to grasp os speak little English were 

rewarded or given scholarships and allowances. 

The introduction of certification system in the country's educational programme is another 

reason for the dominance of English over other Nigerian languages. This is to say that the 

system provided for examinations and award of certificates are required for employment in 

government establishments and private firms. And in our educational institutions, English 

Language is introduced as a subject of study and a compulsory one. Failure in English, as it 

has been, is failure in all other subjects in WAEC or NECO, as candidates can never get 

admission into tertiary institutions to further their education without passing English. 

The ascendancy of English over other languages is made possible because Nigeria is a multi-

ethnic nation and a linguistically heterogeneous society. Tere are over 250 ethnic groups in 

Nigeria. These ethnic groups have different languages with alternate dialects that makes ethnic 

communication difficult. With this, it is difficult to choose any of the languages to be the 

national language, considering the sensitive nature of the language issue in Nigeria. To avoid 

crisis and disunity among citizens as a result of raising one of the languages above others as a 

national language, a neutral language can be looked for to enable wider communication among 

the different groups. That is the more reason English Language which is a language of wider 

communication is playing that role in Nigeria. 

Negative attitude of some Nigerians towards Nigeria languages is another factor that had put 

English Language over Nigeria languages. It is difficult to see parents encourage their children 

to/ study any of the Nigerian Languages. And some people always look down on those who 

read Nigerian languages and feel that those languages are not as profitable as English 

Language. Again, it is common to see people being laughed at when they find it difficult to 

speak correct English in public. Remember that the first female speaker of the House of 

Representatives was dubbed as a 'disgrace' to the House by her colleagues because they were 

able to point to several instances where she had problems with English (Ker 2010:2). This, 

according to (Ker), the bone of contention seems to be that since we use English as our language 

of legislation, the Principal Officers of the House must conduct themselves in flawless English. 

Poor language policy is another factor that brought about the dominance of English Language 

over Nigerian indigenous languages. It is a well known fact that Nigeria has to had a 

comprehensive Language Policy as an organized attempt to find solutions to language 

problems in the country. (Oyetade, 2003) says, "It is in connection with the National Policy on 
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Education and the constitution of the Federal Republic of Nigeria that we can talk about 

Language Policy and planning in Nigeria." this means that what has emerged as a language 

policy came about in the context of other importantly defined national concerns like the 

development of national policy on education and the drafting of a constitution for the country. 

Some of the policy statements of government show that the government favours English 

Language more than Nigerian languages. The roles and duties given to the three major 

languages are quite negligible while other languages termed as minor do not have any role 

given them. 

2.3 English Language as Tool for National Integration in Nigeria  

That English Language is the most important language of the world is not an overstatement. It 

is the first language of the United Nations and the only language spoken in all nations of the 

world. English, according to Yusuf (2012) "helped in promoting, nurturing, and uniting the 

Nigerian nation over the years and even now". In capturing the importance of English Language 

in Nigeria, Bamgbose (1972) says, "Of all the heritage left behind in Nigeria by the British at 

the end of the colonial administration, probably none is more important than the English 

Language. This is now the language of government, business, and commerce, education, mass 

media, literature, and much internal as well as external communication." 

Wit2.3 h the glaring importance of English in Nigeria, certainly it is the language of integration 

and national unity. 

Achebe (1964) says, "The use of English Language in Nigeria by a Nigerian in such a way that 

is ab le to carry his peculiar experience is about the best way of providing national integration 

for the citizen." That is why Olanrewaju (1972) says, "No other single indigenous language 

can give this type of national integration, feeling, pride, and sense of belonging to the multi-

ethnic people of diverse languages in Nigeria." The complexity nature of Nigeria as it relates 

to the language question makes English the only language that brings the spirit of togetherness. 

Nigeria has over 400 languages and this leads to an obstacle in communication among the 

citizens, as people tend to flow better with those who speak the same language as them. 

The integration role of English Language is shown virtually in all state of Nigerialife. 

According to Bamgbose (1991:20) "English serves as the language of nationalism, concerned 

with political integration and efficiency." This means that it brings all the suppose 'national' of 

Nigeria to function as one. Mention is often made of each ethnic group being a nation on its 
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own with the Hausa nation, the Igbo nation, the Yoruba nation, the Edo nation, Jukun land, Tiv 

land, Urhobo land, Ogoni land, etc, (Yusuf, 2012). 

This integration role of English is also seen in sports. The function or role of English as the 

language of sport brings about integration as sports is the only area in Nigeria where the issue 

of ethnicity, tribalism, and religion is not entertained. Take the national team for example, most 

Nigerians do not bother whether those that make up the team are all from the same tribe. What 

people want is for the team to deliver goals. This means that the use of English in this sense 

brings about the absence of ethnic sentiment. 

The integration role of English language is not only limited to the are of sports but also seen in 

politics. Remember that political parties are formed in English even during the first Republic 

and the colonial era, when English had not attained its present level of ascendancy in national 

and international affairs. Yusuf (2012:796). Despite the fact that parties then had regional 

bases, they were formed in English. There were parties like the Action Group (AG), the NCNC 

(National Council of Nigeria Citizenz), The Northern People's Congress (NPC), etc that were 

formed to integrate and unite all Nigerians and give them a sense of belonging. It is the same 

thing that is being done today, with all the parties such as APC, PDP, APGA, SDP, etc being 

formed in English. Apart from parties being formed in English, the same English Language has 

taken over our states and national legislative houses, where, due to the heterogeneous and 

multilingual nature of Nigeria, are dominated by different tribes and people with their different 

languages. That is why Ugorji succinctly notes that, "Considering the heterogeneous nature of 

Nigeria, especially in the area of language, the only way through which the various multi-ethnic 

and linguistic groups could be reached is through the use of the English Language". In fact, 

Njimezi and Egonu (...) say, "English Language is the instrument by which Nigerian 

democratic processes develop and are maintained. 

The love for the country has to be shown through the language that is understood by all, so that 

the issue of ethnic agenda will not arise. This is the reason why most of our nationalists like 

Nnamdi Azikiwe, Herbert Macaulay, Ahmadu Bello, Obafemi Awolowo and others had to use 

English Language as a tool of nationalist struggle. They passed their patriotic views and 

opinions to people through the use of English, so that they would not be seen as tribalists. This 

shows that English is a language of nationalism in Nigeria. 

It is a known fact that English is the language of international relations and diplomacy. This 

means that it is this language that can enable Nigeria to participate in a world politics, trade, 
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sports, arts, literature, and tourism. None of Nigeria's indigenous languages has gotten 

international status with international proficiency level. The more reason Nigeria sticks to 

English Language. That is why Adetugbo, (5;NIL,12) said, "The English Language of 

international politics, sports, trade, arts, cultural transmission, tourism, literature, aviation, 

military armament, science and technology, media, information and communication 

technology." 

3.0 CONCLUSION AND RECOMMENDATIONS   

In conclusion, this paper has brought out English Language as the language of unity in Nigeria. 

This paper has also brought out the fact that if any of the indigenous languages in Nigeria is 

adopted as the common national language, it would bring about bad blood and disunity among 

Nigerians. This is the more reason English Language is elevated over the numerous languages 

in Nigeria. The elevation becomes necessary because it is only the English Language that 

assumed the position of national language or Lingua Franca due to its neutrality. 

This paper discussed how English Language in Nigeria acts as a tool for integrating the Nigeria 

nation and her people, bringing together all the ethnic groups by creating a sense of oneness, 

unity, and brotherhood. This certainly will bring about peace, religious harmony, socio-

economic and political development. 

With the discussions in this paper the following recommendations should be considered  

1. Most of the indigenous languages in Nigeria especially the three major languages; 

Hausa, Igbo and Yoruba should be properly developed.  

2. Based on the fact that language can be a tool for peace keeping one of the three major 

indigenous languages of Hausa, Igbo and Yoruba should be agreed on and picked as 

the national common language.  

3. Government should fund and train English teachers who will inturn teach and comply 

with the language policy as contained in the national policy on education  

4. For purpose of national integration, peace keeping and national development, the three 

major indigenous language: Hausa, Igbo and Yoruba including English in Nigeria 

should be exposed by government encouraging the teaching and learning of them.  
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Abstract 
Leaf epidermal studies were carried out on three species of Phyllanthus L., Family 

Euphorbiaceae that are found in Zaria, Nigeria. The species investigated include P. 

mullerianus (O. Ktze) Excel, P. discoideus (Baill) Mull-Arg and P. amarus Schum and Thonn. 

The study was carried out to investigate and identify their epidermal features that can be 

recognized and employed as useful taxonomic characters. The organoleptic/macroscopic 

characters of the leaves of the two Phyllanthus species were evaluated by using the sense 

organs of seeing, touch, smell and taste, to determine their taste, texture, colour and odour. 

The specimens were then studied under light microscope to determine their microscopic 

features such as stomatal size, stomatal density, stomatal index, stomatal frequency, stomatal 

complex types, epidermal cell shapes, epidermal size, epidermal cell number, vein islet number 

and palisade cells. Phyllanthus muellarianus was observed to have petiolated simple leaf that 

is alternately arranged and pale green in colour, Phyllanthus discoideus also has petiolated 

simple leaves that are oppositely arranged and green in colour and Phyllanthus amarus was 

found to have petiolated bipinnate compound leaf, with opposite arrangement and light green 

in colour.  P.muellarianus and P.amarus both  have elliptical shape,while P. discoideus have 

oblong shape. They all have entire margin, characteristic odour and taste, fine texture, retuse 

apex and cuneate base. P.muellarianus and P. discoideus leaves were hypostomatic with the 

stomatal frequency of 17 and 63 respectively, while P. amarus leaf was amphistomatic with the 

stomatal frequency of 102 on the adaxial surface and118 on the abaxial surface. They all have 

curved anticlinal walls. The stomatal complex type for P. muellarianus and P.discoideus was 

paracytic and has the stomatal index of 22.69% and 23.01% respectively, while the stomatal 

complex type for P. amarus was anisocytic and it has stomatal index of 19.86%. The vein islet 

number, vein termination number and palisade ratio were determined for the three species. 

Leaf epidermal features plays an important role in taxonomy and determining the number of 

plant genera and species (Scatena et al., 2005).  The differences noticed in the epidermal 

features of the leaves of the three Phyllanthus species are of taxonomic importance and 

can be used to identify and delimit each species by supporting other systematic lines of 

evidence.  The results of the study could be useful in setting some diagnostic indices for the 

identification and preparation of a monograph of the plant.  

mailto:topeitua@yahoo.com
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1.0 Introduction 

Medicinal plants are of great importance In drug development and humans have used them for  

different diseases from the beginning of human history (Morufu et al., 2018). 

The Phyllanthus genus belongs to the Euphorbiaceae family. The genus has about 750–800 

species and are found in tropical and subtropical regions worldwide. They are mostly herbs, 

but some are also shrubs and trees (Uka et al., 2014). The name “Phyllanthus” means “leaf and 

flower” because the flower, as well as the fruit, seems to become one with the leaf. The 

common names of the plant include gripe weed, stonebreaker and leaf flower (Uka et al., 2014).  

Phyllanthus species has long history in traditional system of medicine in every tropical country 

where it grows. In many countries around the world, Phyllanthus species are used in folk 

remedies. Various species of the genus have been reported to be used in the treatments of liver, 

kidney and bladder problems, diabetes, appendix inflammation, prostrate problem and 

intestinal parasites (Uka et al., 2014).  

The three Phyllanthus plants treated in this study i.e Phyllanthus muellarianus, Phyllanthus 

discoideus and Phyllanthus amarus are very important in African ethno medicine. Thus, with 

the increasing trend in the use of medicinal plants, particularly in developing countries where 

orthodox medical care is neither readily accessible nor affordable, it is only proper to ascertain 

quality control standards in the herbal products from these plants (Hossan et al., 2010). The 

World Health Organization (WHO) has set up some guidelines for standardization of crude 

drugs which include morphological, microscopic, physical, chemical and biological 

observations. Standardization of medicinal herbs, which include proper identification, quality 

control and quality assurance, is the major limitation to their being widely accepted. Evaluation 
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of the standards can be done by accessing the macroscopic, microscopic and physicochemical 

parameters (Elufioye and Olaifa, 2014). 

Anatomical and micromorphological characteristics of leaves have played important role in 

plant taxonomy of plants, especially at the generic and specific levels. Phyllanthus species has 

long history in traditional system of medicine in every tropical country where it grows around 

the world. Therefore, in view of the wide medicinal applications of these three Phyllanthus 

species under investigation, the present study was undertaken in order to document information 

on organoleptic/macroscopic and micromorphological features of the plants which would help 

in their identification and authentication as well as provide basic pharmacognostical data 

required for a herbal pharmacopoeial compilation. This will also provide a useful tool for the 

collection and preservation of these species.  

It is extremely important to make an effort towards standardization of the plant materials to be 

used as a herbal remedies. Correct identification and quality assurance of the plant materials is 

an essential prerequisite to ensure reproducible quality of the herbal medicine which will 

contribute to its safety and efficacy. Morphological characters can easily be observed and they 

are important for practical use in keys and description of the plant. Morphological characters 

include the external features of the plant parts used, including the particulars of their size, shape 

and colour. Most plants are classified based on their external morphological structures, such as 

flower and fruits, but these structures are not always available on plants because they are 

seasonal in production. Due to this reason, other means of identification and classification need 

to be involved; one of which is leaf epidermal studies.  

Phyllanthus species are generally well known for the biologically active compounds that they 

possess. The medicinal values of these plants lie in some chemical substances that produce a 

definite physiological action on the human body. These chemical compounds are also called 
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phytochemicals that are isolated from plants, they include tannins, alkaloids, saponins, phenols, 

terpenoids, flavonoids, glycosides, anthraquinones, e.t.c.  

Phyllanthus muellarianus is a monoecious, glabrous, straggling or climbing shrub or small tree 

of about 12 m tall; branches spreading or pendulous, main branches stout, angular. Leaves are 

alternate, distichous along lateral twigs, simple, glabrous; stipules lanceolate, 2 mm long, 

acuminate; petiole 3–5 mm long; blade ovate, elliptical-ovate to ovate-lanceolate, 3–9 cm × 2–

4.5 cm, base cuneate to rounded, apex acute to obtuse, with 10–14 pairs of lateral veins.  

P. muellerianus is widely used to treat various diseases. It is widely used to treat intestinal 

troubles. An infusion of the young shoots is taken to treat severe dysentery (Schmelzer et al., 

2008). Phthalates compounds have been isolated from P. muellerianus (Euphorbiaceae) 

(Saleem et al., 2009) 

The leaf decoction is usually taken to treat constipation. In Nigeria cooked roots, sometimes 

with maize meal or other plants, are taken to treat severe dysentery. The powdered roasted roots 

with palm oil are taken to treat stomach problems. In West Africa, leaf sap or sap from the 

thick hollow of the stem is applied as eye drops to treat pain in the eyes, eye infections or to 

remove a foreign body, the twigs are sucked to prevent toothache. The bark decoction is taken 

to treat a sore throat, cough, pneumonia and enlarged glands. Pulped leafy twigs are rubbed on 

the body to treat paralysis. The root bark decoction is used as an altenative and to treat fever. 

A twig and root decoction is taken to treat jaundice and urethral discharges. In Nigeria leaves 

boiled with palm fruit are given to women after delivery as a general tonic. A leaf extract is 

used as a bath and a vapour bath to treat venereal diseases. From the whole plant a black dye 

is obtained used to colour fibres.  

Phyllanthus discoideus Baill also named Margaritaria discoidea Baill or Cicca discoidea Baill 

is a deciduous tree found in forest and riverine environments, very variable depending on the 

habitat, it can grow up to between 4m to 30 m tall (Adedapo et al., 2009). It can also occur in 
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the form of a shrub or small tree in dryer and more open situations. It is usually branched near 

the base, the branches on young trees are at right angles to the trunk. The leaves are simple, 

alternate, sometimes appear compound on young shoots, variable in size, oval bright green and 

thin, about 10 cm, veins indistinct, edge of leaf clear when held up to the light. 

 The stem is usually straight with rough, flaking bark which is grayish-brown on top and reddish 

beneath. The branches of young trees grow horizontally from the stem (Pooley, 1993). 

The unisexual flowers are small and inconspicuous, green-yellow in colour, and fragrant, it 

appear on the bare tree. The fruits are yellow-brown 3-part capsule 1 cm or less, it breaks open 

to set free the 3 blue-black metallic-shiny seeds.  

 P.discoideus plants are used in traditional medicine across Africa. A leaf-decoction is taken to 

treat blennorrhoea and for poisoning. A wash of the decoction is a stimulant in case of general 

fatigue. The bark is used as a purgative. The bark is used for toothache; it is also used for 

stomach and kidney complaints and to facilitate parturition. The powdered bark extract is 

applied to swellings and inflammation for quick relief. P. discoideus contain many alkaloids 

including phyllochrysine (a central nervous system stimulant) and securinine. nOral 

administration of an aqueous extract at various concentrations showed no acute toxicity in rats 

and no adverse change in behavior; suggesting that it may be safe for pharmacological uses 

(Adedapo et al., 2009).  

Phyllanthus amarus Schum and Thonn is a medicinally important species and is often 

adulterated with others due to their close similarities with other species. It is a glabrous, erect 

or ascending annual herb, it can grow up to 75cm tall. It is much branched with small leaves 

on the lateral branches of the stem that give the plant the appearance of having pinnate leaves 

reproducing from seeds. The stem is rounded, woody at the base, horizontally branched, 
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smooth and greenish, monoecious or rarely dioecious. The leaves are alternate, elliptic on long, 

5-10cm long and 2-4.5mm broad, pale beneath and with short petioles (Daniel et al., 2015). 

 P.amarus is a branching annual glabrous herb which is 30-60 cm high and have slender, leaf 

bearing branchets, distichous leaves which are sub sessile elliptic-oblong, obtuse with 

rounded base. P. amarus can be considered weed like since it is very common along the road 

sides and in high traffic areas.  

3.0 Materials and Methods 

Plant Collection and Microscopic Examination for Epidermal Study: 

The fresh leaves of the three species of Phyllanthus were collected from Zaria environment. 

The specimens were identified and authenticated in the Herbarium section of the Department 

of Botany, Ahmadu Bello Universiy, Zaria, Nigeria. 

Fresh matured leaf samples of the three Phyllanthus species were fixed in Formalin Acetic 

Acid (FAA) and preserved in 70% ethanol. Epidermal peels of the surfaces of the plant were 

made according to the standard methods described by Evans et al., 2009, with few 

modifications. The adaxial and abaxial surfaces of the leaves were carefully sectioned from the 

median portion of the leaves with razor blade (free hand section) and placed on a microscope 

clean glass slide. The preparations were stained with 1% aqueous solution of saffranin for 4 to 

8 minutes, and then rinsed carefully in water to remove excess stain and then mounted in 10% 

glycerol and observed under a light microscope and the leaf epidermal features were then 

examined using 35 fields of view at × 40 objective as quadrats. 

The Stomatal Density (SD) of the leaves of each of the Phyllanthus species was determined as 

the number of stomata per square millimeter view (Saadu et al., 2009). 

Stomatal frequency = Number of stomata / Area of microscopic field x mm2   
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The number of subsidiary cells per stomata was noted to determine the frequency of the 

different stomatal complex types and was expressed as percentage occurrence of such complex 

types based on all occurrences (Burkill, 1985). Terminologies for naming stomatal complex 

types were followed (Burkill, 1985).  

The Stomatal size of each of the species was determined as the product of length and breadth. 

The mean stomatal sizes were determined using an ocular eye-piece micrometer and finally 

converted by the ocular constant with respect to the power with which they were taken. Samples 

of 35 stomata were used.  

Stomatal Index was determined as number of stomata per square millimeter divided by number 

of stomata plus number of epidermal cells per square millimeter multiplied by 100  (Okujagu 

et al., 2005). The stomata observed were viewed with the light microscope and were calculated 

in unit area using the stomatal Index (S.I) formulae below. 

SI = S/E+S x 100 

where S.I = Stomatal Index 

S = Number of stomata per unit area 

E = Number epidermal cells in the same unit area. 

The Vein - Islet number was calculated as the number of Vein Islets per sq mm in the central 

part of the lamina (Leaf blade). 

The Vein termination number was calculated as the number of veinlet terminations per sq mm 

of the epidermis. It is the total number of the terminal end of veins present per square millimeter 

on the surface of the leaf. 
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Palisade ratio was calculated as the average number of Palisade cells beneath four epidermal 

cells, then divided by four (4). 

Statistical Analysis: All data the for epidermal study were processed using Analysis of 

Variance (ANOVA), Duncan’s Multiple Range Test (DMRT). A probability value of 0.05% 

was used as bench mark for significant difference between parameters. 

4.0 Results  

The results of the leaf epidermal features of the six species of Phyllanthus investigated were 

summarized in Table 1and Figures 1- 2 . The six species investigated showed variation in the 

shape of epidermal cells, types of stomata and cell thickness . The study of the epidermal leaf 

features from species in this section revealed differences in micro morphological characters, 

some of them showing interesting interspecific variations. 

 

 

                                                                      
 

(a) U.E of P.muellarianus                                                                    (b) L.E of P.muellarianus 
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(c) U.E of P. discoideus                                                         (d) L.E of P. discoideus                                                 

                                                         

(e) U.E of P. amarus                                                              (f) L.E of P.amarus 

Plates a – f showing the anatomical features of the adaxial (upper) and abaxial (lower) surfaces 

of the three Phyllanthus species. 

 Table 1: Organoleptic/Macroscopic Characteristics of the Leaves of Phyllanthus 

muellarianus, Phyllanthus discoideus and Phyllanthus  fraternus. 

 

Features 

 

P. muellarianus                       P. discoideus                            

 

                                P. amarus 

 

Dimension 

 Shape 

 Margin 

Type 

 Colour 

 Odour 

Taste 

 Apex 

 Base 

Anticlinal 

cell wall 

 

 4.14 cm  x  1.53 cm           2.8 cm x 1.1 cm 

Elliptical                            Oblong 

Entire                                 Entire 

Simple                                Simple 

Pale deep green                  Bright green     

Characteristic                     Characteristics 

Characteristic                     Characteristics 

Subacute                            Obtuse 

Cuneate                             Cuneate 

Curved                              Curved 

 

 

  0.7 cm  x  0.4 cm 

  Elliptical- oblong 

                         Entire 

                         Bipinnate Compound 

                         Light green  

                         Characteristic 

                         Characteristic 

                         Obtuse 

                         Cuneate 

                        Curved 
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Table 2: Microscopic Studies on the Leaves of Phyllanthus muellarianus, Phyllanthus 

discoideus and Phyllanthus  fraternus  

Microscopic Features P. muellarianus P. discoideus P. amarus 

a. Stomatal Number – 

      i. Adaxial surface 

      ii Abaxial surface 

b. Number of Epidermal Cells 

c. Stomatal Dimension 

d. Stomatal Index 

e. Vein Islet Number 

f. Veinlet Termination Number 

g. Palisade Ratio 

h. Stomatal Complex Type 

 

            Nil 

            17 

             57 

         5.10 x 3.4 

           22.69 %               

             5.5 

             4.5 

             7.5 

        Paracytic 

       

 

            Nil 

 

             63 

 

             211       

                               

5.20 x 3.0 

            23.01% 

 

           29 

          

   12 

9.0 

      

 Paracytic             

 

        102 

         108 

          432 

       5.70 x 3.22 

        19.86 % 

            72 

            21 

            11.5 

         Anomocytic 

The leaves of the three Phyllanthus species were studied anatomically (Plates a - f ). Focus was 

on the leaf macroscopic characters such as leaf dimensions, shape, size, margin, type, colour, 

odour, taste, texture, apex, base, anticlinal wall (Table 1) and leaf micromorphological 

characters such as stomata number, dimension, index, types, epidermal number, vein islet 

number, vein termination number and palisade ratio (Table 2). P. muellarianus and 

P.discoideus were hypostomatic ( i.e. leaves having stomata only on the on the adaxial surface), 
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while P. amarus was amphistomatic (i.e  leaves having stomata on both the adaxial and abaxial 

surfaces). Furthermore, stomatal index varied in both the upper and lower surfaces of the 

leaves, and could be used in delineating the species (Table 2). Stomatal complex type (SCT) 

was paracytic for both P. muellarianus and P.discoideus, while it was anomocytic for 

P.amarus. Stomatal index was 22.69% for P. muellarianus, 23.01% for Pdiscoideus and 

19.86% for P. amarus.  The stomatal size was largest in P.amarus (5.70 x 3.22µm) and smallest 

stomata was found in P. muellarianus (5.1 x 3.4 µm). Highest frequency of stomatal number 

was found on the abaxial surface of P.amarus (108), while the lowest frequency number was 

found on the abaxial surface of P.muellarianus (17). Vein Islet no was 5.5, 29 and 72 for 

P.muellarianus, P.discoideus and P. amarus respectively. The Vein Termination no was 4.5, 

12 and 21 for P.muellarianus. P.discoideus and P. amarus respectively. The Palisade Ratio 

was 7.5, 9.0 and 11.5 for P.muellarianus, P. discoideus and P.amarus respectively. Epidermal 

cell no was 57, 211 and 432 for P.muellarianus, P.discoideus and P. amarus (Table 2) 

4.1 Discussion 

The standardization of a crude drug is an integral part of establishing its correct identity. Before 

plant crude drug can be included in herbal pharmacopoeia, pharmacognostic parameters and 

standards must be established. The macroscopic and micromorphological features of the leaf 

described could therefore, serve as a basis for proper identification and standardization of P. 

muellarianus, P. discoideus and P.amarus. 

The results of the comparative organoleptic/macroscopical characteristics of the leaves of the 

three Phyllanthus plants under study is similar to that of  Aworinde et al., (2009), who used 

taxonomic significance to distinguished Acalypha members in Nigeria, their result showed that 

leaf epidermal characters such as pattern of epidermal cells, types of stomata and presence of 

trichomes are constant in some species and variable in others and thus it can be a great 
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parameter in understanding the relationships between and within species. Foliar epidermal 

feature of some Euphorbiaceous taxa have also been invenstigated (Laura et al., 2008).  

Kadiri et al. (2009) carried out a comparative foliar epidermal characteristics of 15 species of 

Acalypha L. in West Africa are analysed using both light and scanning electron microscopy 

presence of hypostomatic leaves supports the series accepted by Bethem and Hooker.  

The distribution of the stomata showed marked variation in both the upper and lower surfaces 

of the three Phyllanthus species. With the lower surface having more stomata than the upper 

part, while stomata were absent in the upper surface of both P. mullerianus and P. discoideus. 

This could be due to adaptation to water loss which is in agreement with Metacalf and Chalk 

(1950). 

Mbagwu and Edeoga (2006), observed that stomata are present on both surfaces of leaf but are 

usually more on the lower epidermis in species of Amaranthus and Vigna respectively. In  

addition, the shapes of the epidermis and stomata types agrees with the work done by Sayyada 

et al., (2006) who noted that the anticlinal walls of both the epidermis are wavy and stomata 

are anisocytic type in some Phyllanthus species in which P. amarus was among them. 

5.0 Conclusion 

The epidermal features such as small stomatal sizes on the adaxial and large stomatal sizes on 

the abaxial leaf surfaces, paracytic stomatal types, variability in stomatal index, curved 

anticlinal and irregular shapes of the epidermal cell wall pattern, all contributed to the 

delimitation of the three Phyllanthus species. This work will therefore help in identifying the 

various species, using their epidermal characteristics. The epidermal characteristics shared by 

the three species explains why they are in the same genus, while their differences equally 

showed they could exist as different species which is of great taxonomic significance. 
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However, more taxonomic tools are required for the delimitation of the Phyllanthus plants into 

distinct taxa. 
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