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The study determine the level of Carbon monoxide, Nitrogen dioxide 

and sulfur dioxide emitted by automobiles as it affects arable soils in 

Gombe local government Area in Gombe state- Nigeria. Data were 

collected through the use of crown gasman detection machine for the 

period of 30days from April, 18-17
th
 May, 2016. An average of 

monthly concentration reading of 1080 samples was taken from the 

selected arable soils within the local government. Data recording was 

made in the morning, afternoon and evening for all period of 30 days. 

The result reveal that average monthly concentration of burning fuels 

emitted over the arable soils exceeded the minimum of permissible 

limited set by federal ministry of environment. It was recommended 

that air pollution monitory station should be established to regulate air 

pollution in the study area. 
Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Introduction of fuel consuming vehicles and the explosion of human population are among the various factors 

contributing toward air pollution which plant and animals experienced (Babangida, 2010). Air pollution is an 

environmental problem in the third world countries. Nigeria is known to be among the most intensive atmospheric 

aerosols regions of the world with the two main pollutants sources as particles from the desert zones of Sahara, and 

biomass burning that produce huge amount of black and organic carbon that accounts for over 70% of air pollution 

in the country.  The most notable gases that end as pollutants in the air are NOX , CO, and SO2  that comes from 

combustions in vehicles, domestic power generators and industrial activities.  The resultant effect of the 

concentration of these gases with respect to human health, protection of natural resources and the socio-economic 

development of the country has become a challenge to science and technology (Federal Ministry of Environment 

Nigeria, 2015). Lagos Metropolitan Area Transport Authority (LAMATA) through its Lagos Air (vehicular 

emission) Quality Monitoring Study (LAQMS) reported that from 2007-2008 transport is a major source of air 

pollution in the city. While in the United Kingdom research has shown how exhaust pollution from diesel engines is 

able to affect nerves within the lung and identified potential mechanisms linking exposure to diesel exhaust and the 

exacerbation of respiratory diseases with the concentration of NO, SO2 and CO exceeding the WHO guidelines at 

most location for in-situ measurement and 24-hour exposure. The mean concentration of NOx, SO2 and CO was 

found to be 31.5ppb, 28.6ppb and 11.9ppm respectively for 24-hour exposure. 
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While developed nations adopt stringent air quality requirement to control air pollution from point and non point 

sources (Encyclopedia American International EPA, 2010), the situation is different in most developing countries 

including Nigeria where air pollution control is not given the necessary priority it deserves and therefore the 

consequences of this increased pollution of air eventually gets into human body and animals resulting in health 

related problems. The situation is compounded by the fact that most of these countries have their air quality 

deteriorated due to emission by automobiles and hazardous gases through manufacturing companies exuding 

harmful exhaust vapour. (Schwart, 2003) 

 

The term air pollution is used to describe the introduction of substance artificially into the air that is harmful to 

human health, plant, animals and ecosystem. (Ahmed and Ayodele, 2004) defined air pollution as contamination of 

air by unwanted gasses, smoke particles and other substances. Nigerian Federal ministry of environment identified 

major causes of air pollution as: -increase in population density resulting in increase in transportation 

emissions/square kilometer, increase in the number of fairly used vehicles, increase in the number of house hold 

power generators, road traffic system, maintenance system, control measures in place, Weak legislation, and lack of 

effective enforcement. 

 

Problem Statement:- 

There is persistence demand for fuel to drive transportation vehicles in the study area as an emerging city in the 

North-eastern region which ends as exhaust fumes in the air. There is also an increased influx of people from 

different part of the country to the city due to its commercial potentials in the North-Eastern zone; this led to more 

and more number of generating machines as an alternative source of power. Consequently, there may be high 

emission of CO, SO2, NO2 and other burnt fuel products into the air which affects environmental air quality and 

constitute hazard to human, animal and plants. Particulate Matter (PM), asbestos, Sulfur Dioxide (SO2), Nitrogen 

Oxide (NO), Carbon Monoxide (CO), and partially uncombusted hydrocarbons contribute to the death of seven 

million people – one in eight of total global deaths – as a result of air pollution exposure (Chinedum et.al., 2015). It 

is therefore the interest of the researcher to investigate the level of gases emitted around the arable soils areas within 

Gombe local government area.  

 

Objectives of the Study:- 

The main objectives of this study was to determine the gases emitted by automobile in selected arable land within 

Gombe local government area in Gombe state using Gasman defection machine. It has the following specific 

objectives. 

 

1. To determine the level of burning fuel gases (carbon monoxide, Nitrogen dioxide, sulfur dioxide) in the air over 

the study area.    

2. To compare the result obtained from selected areas with national and international standards.    

 

Research Questions:- 

1. What is the level of burning fuels (Carbon monoxide, Nitrogen dioxide, Sulfur dioxide) in the air over arable soils 

in Gombe Local Government Area?    

2.  What is the extent of burning fuel emissions in the area when compare with National and International standard.   

 

Area of Study:- 

The area of this research is Gombe metropolis, the administrative capital of Gombe State and double as 0-=Gombe 

local government area. The local government area is located within latitude 9
0
3

0
 and  12

0
3

0
N and longitude 8

0
45

0
E 

with a population of  1.88 million according to 1991 census. Gombe is located in Savannah region and has a land 

area of about 105,45km
2
. The temperature has as high as of 42

0
c

 
 and its lowest of 26

0
C. It has a fair terrain with 

streams and hills. Gombe is endowed with both human and natural resources, most of its inhabitants are 

commercially oriented as well as Agriculturalists.  Gombe metropolis shares common boundary with Yamaltu/Deba 

to the east, Akko to the South and to the West, and Kwami Local Government area to the North.   

 

Materials and Method:- 
The research design was experimental study which targeted assessing the level of automobiles emission (Carbon 

monoxide, Nitrogen dioxide, and sulfur dioxide) in the atmosphere around arable soils areas in Gombe local 

government area. Four (4) sample areas were selected using purposive sampling. The sampled areas included Bauchi 

road arable area, Dukku road arable land, Biu road arable land and Kumo road arable soils. The instrument used for 
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data collection was crown gasman machine. A total of 1,080 recordings were conducted within a period of 30days in 

dry season. Three (3) field assistants helped in the data collection and were positioned at the identified four sample 

collection areas to take readings of the burning-fuels gases three (3) times daily, in the morning 7:00am-8:30pm, 

afternoon 12:00-1:30pm and evening 4:30pm-6:00pm. During the period of data collection gasman “FL” and 

gasman “TO” were used. The „FL‟ is designed to monitor the presence of particular harmful gasses. Sample of 

carbon monoxide, nitrogen dioxide and sulfur dioxide were observed. Operation of the instrument was by placing in 

normal air, the switch was turned to the gas position, the green led and the sounder operated once in every three 

seconds to obtain normal operation. The displayed reading was ensured to be zero. The crown gasman sensor used a 

catalytic bead which confirms analysis in descriptive statistics. 

 

Result and Discussion:- 
Table 1 revealed the average monthly carbon monoxide concentration of four different livestock fattening areas of 

about 7565.6 mean value which is very high when compare with Standard by federal ministry of environment 

(FME)  which is 25.574ppm 

 

Table 1:- Carbon Monoxide Concentration (ppm) 

Items Bauch Road Dukku Road Biu Road Kumo Road mean 

Morning 5115.0 7672.1 7672.1 7672.1 7032.8 

Afternoon 3836.0 5115.0 5115.0 5114.7 4795.2 

Evening 12786.8 11508.1 11508.1 7672.1 10868.8 

Average 7245.9 8097.7 8098.4 6819.6 7565.6 

Table 2 revealed the monthly mean value for the concentration of Nitrogen dioxide within the four (4) different 

livestock fattening areas of about 193.6 which is higher than standard of 51.1 or 63.9 by the Federal Ministry of 

environment. 

 

Table 2:- Nitrogen dioxide concentration (ppm) 

Items Bauch Road Dukku Road Biu Road Kumo Road mean 

Morning 127.8 127.8 383.6 127.8 191.7 

Afternoon 255.7 255.7 255.7 127.8 223.7 

Evening  127.8 00.0 255.7 277.7 165.3 

average 170.4 127.8 298.3 177.8 193.6 

Standard:- 0.04-51.1, 0.05-63.9 

Table 3 revealed that mean value for the concentration of Sulfur dioxide within the four different arable soils  areas 

in Gombe local government was 85.2 which is lower than standard of 127.8 by the Federal Ministry of Environment. 

 

Table 3:- Sulfur dioxide concentration (ppm) 

Items Bauch Road Dukku Road Biu Road Kumo Road mean 

Morning 127.8 127.8 127.8 127.8 127.8 

Afternoon 00.0 00.0 127.8 127.8 63.9 

Evening  00.0 00.0 255.7 277.7 165.3 

average 42.6 42.6 127.8 127.8 85.2 

Standard by FME = 127.8 

 

Conclusion:- 
The result from this study revealed that the average monthly concentration level of burning fuels, especially CO and 

NO2, emitted around arable areas in Gombe have exceeded the maximum permissible limit set by Federal Ministry 

of Environment. The resultant effect is increasing the level of pollutants in the air and having deleterious effects on 

crops in the area.  

 

Recommendations:- 
Based on the results, the following recommendations were suggested 

1. Air pollutant monitoring station should be establish by the ministry of environment at strategic locations to 

regulate air pollutions  
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2. Government should enact laws on banning aged vehicles used for transportation in the state as they constitute 

substantial volume of exhaust fumes  

3. Green zones, recreational gardens and conservation plantations should be built so as to help in purifying the air 

by absorbing pollutants. These should be well maintained and protected against encroachment. 

4. State ministry of environment should ensure compliance with existing regulations and standard on vehicles 

emission as a long term measure.    
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