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Abstract 

This study investigated the air quality parameters and microbial load of poultry, piggery and 

abattoir vicinities in selected LGAs of Imo State. Three facilities (Piggery farm, Poultry farm) 

and two abattoirs were selected and sampled for four weeks. Temperature and relative 

humidity was determined using HT9600 detector. Wind speed and wind direction was 

determined using Digital handheld Anemometer and digital altimeter (DA-700) respectively. 

The concentration of Hydrogen sulphide (H2S), Sulphur dioxide (SO2), Nitrogen dioxide 

(NO2), Ammonia (NH3), was measured using Gas analyzer, Aerocet-531 Met One Instrument, 

Drager X-am 500 and Bosean meter. A handheld Germin GPS Map device was used to 

record the GPS coordinates of the sampling points. Settle plate method was used for the 

microbial air assessment by exposing petridishes containing Sabourard dextrose agar (SDA) 

for fungi and Chrome agar for bacteria isolates. The result of air quality parameters were 

above Federal Ministry of Environment (FMEnv) air quality standard. The exceedances are, 

for Piggery: 0.87ppm, 0.7ppm for NH3 and NO2 respectively in the wet season and 0.71ppm, 

0.9ppm, 0.8ppm for NH3, NO2 and H2S respectively in the dry season, for Poultry: 27.5µg/m
3
, 

0.43ppm, 0.31ppm and 1.42ppm for PM2.5, NH3, NO2 and H2S respectively in the wet season 

and 0.19ppm, 0.41ppm and 1.32ppm for NH3, NO2 and H2S in the dry season, for Abattoir: 

31.2µg/m
3
, 0.64ppm, 0.17ppm, 1.04ppm and 1.93ppm for PM2.5, SO2, NH3, NO2 and H2S in 

the wet season and 29.8µg/m
3
, 0.67ppm, 0.13ppm, 0.53ppm and 1.7ppm for PM2.5, SO2, NH3, 

SO2, and H2S in the dry season. Based on these, it is recommended that (Poultry, piggery and 

abattoir) operations/facilities should be sited far away from residential areas. 
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Introduction: 

Clean air is one of the most fundamental human necessities and basic requirement of human 

existence (WHO, 2005). It is a natural endowment and public good and hence should be 

enjoyed by the entire citizenry at zero cost. Air pollution has become an important 

environmental issue that has attracted more and more attention worldwide, with gases, 

particulate matter, microorganisms and odor becoming the main concerns related to 

increasingly concentrated livestock and poultry production (Ni et al., 2008). The increased 

demand for fresh meat, milk and egg within prospering urban centers and the lack of efficient 

infrastructure in rural areas have resulted in a large concentration of livestock production near 

cities (Gerber et al., 2005), this in turn has resulted in the production of large quantities of 

animal waste near cities, thus exacerbating the rate of environmental pollution in these areas. 

Similarly, abattoir activities are generally aimed at meeting the meat and protein 

requirements of the populace, during this process, livestock are slaughtered and prepared for 

consumers who patronize them on a daily basis. According to WHO (2005), livestock 

operations and abattoir activities are major sources of air pollution worldwide. Abattoirs are 

generally known all over the world to pollute the environment either directly or indirectly 

from their processes (Adelegan, 2002; Osibanjo and Adie, 2007), hygiene problems are not 

limited to slaughtering alone, the air is often polluted with thick smoke during the burning of 

animal hides/skin (Umunnakwe and Njoku, 2017). Cows, Goats etc are roasted with kerosene 

and condemned tyres in the course of processing the meat for sales leading to the emission of 

carbon monoxide into the atmosphere. The blood from the slaughtered animals is left flowing 

on the ground with offensive odor causing pollution of the atmosphere (Emeka et al., 2017); 

thus, becoming a threat to the health of the neighboring residents. 

Quantifying air emissions from animal production sites is a complex process. The complexity 

arises from the multitude and variety of individual sources responsible for these emissions, 

the extreme variability of these emissions, and the variety of components being emitted. 

Numerous gaseous compounds and living organisms (microorganisms) are generated from 

livestock and poultry manure decomposition shortly after it is produced or during storage and 

treatment, prior to use as a fertilizer on cropland (Casey et al., 2006). This contributes to air 

pollution as well. Dust in livestock farms and abattoirs may also contain many biologically 

active substances such as bacteria, fungi, endotoxins and residues of antibiotics (as a result of 

veterinary treatments) that are suspected to be hazardous to human health (Banhazi et al., 

2018). 

In Nigeria, however, livestock production and meat processing activities are mostly carried 

out in unsuitable surroundings and by untrained personnel who are mostly unaware of 

sanitary principles (Olanike, 2002); this results to massive air pollution from unprofessional 

and unchecked activities of livestock operations and abattoir activities. 

According to (Magaji et al., 2015), the most common components of air pollution (both 

indoor and outdoor)  from abattoirs and livestock farms include fly ash and particulate matter 

emissions, nitrogen dioxide, sulfur dioxide, carbon monoxide, hydrogen sulfide, ammonia 

and methane and these air pollutants have caused approximately 3.3 million deaths 

worldwide, children aged less than five years that live in developing countries are the most 

vulnerable population in terms of total deaths attributable to indoor and outdoor air pollution 

while adults above age of 80 years are also highly vulnerable. 

Owerri the capital of Imo state is a major city in southeastern Nigeria. This spells the demand 

for more food, especially meat products to meet the demand by residents and visitors. As a 
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result, there has been an influx of livestock farmers from the rural areas to the city. It has also 

exacerbated the rate and number of cows and goats slaughtered in abattoirs to measure up to 

this demand. This development has rendered the environmental quality around Owerri 

municipality questionable, especially around these vicinities. This study seeks to critically 

assess the effects of livestock operations and abattoir activities in selected LGAs of Imo 

State, Nigeria. 

Materials and method 

Study area description 

 

Figure 1: Map of study area showing sampling location 

Imo State lies within Latitude 4
0
45’N and Longitude 7

0
15’E and is bounded by Abia State on 

the East, River Niger and Delta State on the West, Anambra State on the North, and Rivers 

State on the South. With an area of about 5, 100sq km. Imo State occupies the area between 

the lower River Niger and upper and middle Imo River. Imo State lies within the humid 

tropics which are generally characterized by warm temperatures year-round. Mean minimum 

temperature is 23.5°C and mean maximum temperature is 32.1°C (Fidelis, 2014). Two 

seasons, wet and dry are observed in the year. The rainy seasons begin in April and lasts till 

October. The State experiences climate variations following rainfall variability. It has a mean 

annual rainfall of about 2,250-2,500mm and a relative humidity of 80%. The predominant 

soil in this part of the country is deep-well drained sandy soil (Onu, 2011). The population of 

the state is about 3,927,563 with male 1,976,471 and female 1,951,092 as reported by 

National Bureau of Statistics (NBS, 2017), with only 10% of the population residing in larger 

towns and the capital. Agriculture is the main economic activity of the inhabitants of the 

State, engaging 74% of the populace (HNLSS, 2010). Around 10% of the residents are 

engaged in wage employment and 27% are self-employed in non-agricultural areas such as 
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trading (HNLSS, 2010). Farmers, however, also engage in diverse activities including petty 

trading in rural and semi-urban areas. 

Physicochemical data collection 

In-situ measurements were employed to collect data of the parameters within the study areas. 

This method involved (real-time) air quality monitoring using a hand-held Gas analyzer. The 

data was acquired at purposefully selected locations. Temperature, relative humidity, PM2.5, 

PM10 was determined in-situ using HT9600 Detector. Wind speed was determined using 

Digital Handheld Anemometer. H2S, SO2, NO2, and NH3 were determined using Aerocet-531 

Met one instrument, Drager X-am 5000 and Bosean meter. A portable Germin GPS Map 

device was used to record the GPS coordinates of the sampling points.  The portable air 

quality meter was raised to a varying height of 2 to 3metres in the direction of the prevailing 

wind at each sampling point, to avoid obstructions; respectively and the data obtained were 

automatically transmitted and saved in the database of the device. This was done during the 

wet and dry seasons. 

Microbiological data 

The microbiological air quality of the study area was determined. The settle plate or 

sedimentation method using open petri-dishes containing different culture media were 

employed to collect sample for 3 Poultry farms, 3 Piggery farms and 2 Abattoirs daily for 4 

weeks. Sabourard Dextrose Agar (SDA) and Chrome Agar were used. Isolates were 

identified according to standard methods. 

Mode of preparation for the Sabourard Dextrose Agar (SDA) Medium 

The petri-dishes for the study were properly labeled, 65 grams powder of the medium was 

added to 1 litre of distilled water, mixed thoroughly and greatly heat with frequent agitation 

and boiled for one minute to completely dissolve the medium. Afterwards, it was autoclaved 

at 15PSI pressure at 121 
0
C for 15 minutes. The Sabourard Dextrose Agar was amended with 

the antibiotics in the ratio of 250mg Chloramphenicol /250mg Tetracycline per litre. This 

(Chloramphenicol and Tetracycline) acted like broad-spectrum antimicrobials that inhibit the 

growth of wide range of gram-positive and gram-negative bacteria. It was allowed to cool, to 

facilitate the cooling process; it was put inside normal water and allowed to solidify. Sodium 

hypochloride (bleach) was used to clean the place where the petri-dishes were placed. The 

flame was still left on to keep the environment where the plates are sterile.  The medium was 

then poured into the labeled petri-dishes, spark-lighter was used to remove the bubbles in the 

petri-dishes before covering it. The petri-dishes were then taken to the study area and 

exposed in selected areas daily for 45 minutes. Afterwards, it was brought back to the 

laboratory and incubated at 30 
0
C in an inverted position (Agar side up) for 18 to 48 hours up 

to 7 days. Sterile gloves, mouth masks and protective gown were worn to avoid 

contamination of Agar plates during air sampling and analysis. 

Mode of preparation for the Chrome Agar Medium 

The petri-dishes for the study were also labeled properly, 33 grams chrome powder was 

added to 1 litre of distilled water, mixed thoroughly and greatly heat and brought to a boil at 

100 
0
C while stirring regularly. Afterwards, it was autoclaved at 15PSI pressure at 121 

0
C for 

15 minutes, cooled to 45-50 
0
C. Sodium hypochloride (bleach) was used to clean the place 

where the petri-dishes were placed; the flame was still left on to keep the environment where 

the plates are sterile. The medium was then dispensed into the labeled petri-dishes and 
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allowed to solidify. Spark-lighter was used to remove the bubbles in the petri-dishes before 

covering it. The petri-dishes were then taken to the study area and exposed in selected areas 

daily for 45minutes. Afterwards, it was brought back to the laboratory and incubated at 37 
0
C 

for 18 to 24 hours under aerobic condition. 

Results and Discussion 

Table 1: Descriptive Statistics of the means of physicochemical parameters of the 

sampled locations in the wet season 

Parameters MEAN Control 

Piggery Poultry Abattoir 

Temperature (
0
C) 29.1 35.6 30.5 27.1 

Relative Humidity (%) 49.5 45.0 52.8 35.7 

Wind speed (m/s) 1.10 1.10 1.00 1.01 

PM2.5 (µg/m
3
) 9.9 16.2 24.0 0.4 

PM10 (µg/m
3
) 17.6 19.0 27.0 3.6 

O2 (ppm) 21.0 21.2 20.2 20.9 

SO2 (ppm) 0.03 0.04 0.55 0.10 

NH3 (ppm) 0.34 0.06 0.11 0.00 

NO2 (ppm) 

H2S (ppm) 

0.03 

0.03 

0.18 

1.27 

0.54 

1.36 

0.20 

0.00 

 

Table 2: Descriptive statistics of the means of physicochemical parameters of the 

sampled locations in the dry season 

Parameters MEAN Control 

Piggery Poultry Abattoir 

Temperature (
0
C) 38.6 40.1 32.7 43.4 

Relative Humidity (%) 58.8 55.1 36.6 41.1 

Wind speed (m/s) 1.0 1.1 1.2 1.2 

PM2.5 (µg/m
3
) 11.6 14.7 27.5 2.7 

PM10 (µg/m
3
) 22.0 17.5 31.4 4.4 

O2 (ppm) 20.8 20.6 20.2 21.7 

SO2 (ppm) 0.03 0.03 0.57 0.0 

NH3 (ppm) 0.24 0.10 0.14 0.0 

NO2 (ppm) 

H2S (ppm) 

0.04 

0.03 

0.23 

1.08 

0.47 

1.22 

0.2 

0.0 

 
From the data obtained from the fieldwork, the result shows a higher temperature in the dry 

season for all the study locations, this could be attributed to the season of the year. Relative 

humidity were higher for both the piggery and poultry in the dry season with mean values of 

58.8% and 55.1% respectively, but higher for the Abattoir in the wet season with a mean 

value of 36.6% compared to the mean value of 36.6% for the dry season. The control 

recorded a lower relative humidity value of 37.5% in the wet season, but higher in the dry 

season with a value of 41.1% than most of the points sampled. The concentration of 

suspended particulate matter (PM2.5 and PM10) recorded the highest mean levels in the 

Abattoir compared to other study locations for both seasons. The result recorded a value of 
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31.4µg/m
3
 for PM10 and 27.5µg/m

3
 for PM2.5 in the dry season, which is the highest level of 

suspended particulate matter recorded during the study. The high level of particulate matter 

recorded in the Abattoir shows that there are more mixture of solid particles and liquid 

droplets found in the air around the Abattoir compared to other study locations; which could 

result from dusts raised from multiple human and vehicular movements around the Abattoirs, 

or/and smokestacks/fires from rubber-tyres clog used in the roasting of Cow skin which is a 

regular practice in locally operated abattoirs. The values recorded for both PM10 and PM2.5 

falls within the tolerable limit set by FMEnv. The mean concentration of Sulphur dioxide 

(SO2) recorded for the piggery is the same (0.03ppm) for the two seasons, 0.04ppm and 

0.03ppm for the poultry for the wet and dry season respectively, and 0.55ppm and 0.57ppm 

for the Abattoir for the two seasons; with a highest value recorded in the dry season at 

0.067ppm; which is above the tolerable limit of 0.14ppm set by FMEnv. This indicates the 

Abattoir recorded the highest level of SO2. The high level of SO2 in the Abattoir could be as a 

result of roasting of Cow skin going on in the Abattoirs, as well as the heavy present of fossil 

fuels (petroleum) powered automobiles used in conveying Cows and meats in and out of the 

facilities; as the largest source of SO2 in the atmosphere is the burning of fossil fuels by 

power plants, automobiles and other industrial facilities. The Ammonia (NH3) concentrations 

recorded in individual sampling locations ranged from 0.03 to 0.87ppm and 0.05 to 0.71ppm 

for the piggery for wet and dry season respectively, from 0.05 to 0.43ppm and 0.04 to 

0.19ppm for the poultry for wet and dry season, and from 0.04 to 0.17ppm in the wet season 

for the Abattoir, and from 0.07 to 0.13ppm for the dry season. Ammonia release was high 

during the wet season which could possibly result from the high level of fermentation of the 

animal excreta that takes place during rainy seasons, as well as the stocking of animal wastes 

for the production of manures. From the results obtained, the mean concentration of NH3 

recorded was higher in the piggery for the wet season with a value of 0.34ppm; followed by 

0.24ppm recorded as the mean value the piggery for the dry season and 0.14ppm from the 

Abattoir for the dry season. The mean concentration of all the sampling points exceeded the 

FMEnv limit of 0.06ppm, except at some sampling points of the poultry with undetected 

values of NH3, and the mean concentration of NH3 in the wet season for the poultry which 

recorded the value of 0.06ppm. Pollutant gases of mostly nitrogen compounds are often 

emitted in the atmosphere from agricultural activities including fertilizer use, farm machinery 

and livestock waste (Sutton et al., 2017). From the tables presented above, the levels of 

Nitrogen (iv) oxide (NO2) at the sampled locations shows that most of the study locations 

recorded high mean NO2 concentration with the highest value of 0.54ppm and 0.47ppm 

recorded in the Abattoirs during the wet and dry season respectively. Other high mean values 

of NO2 were recorded in the poultry with values of 0.18ppm in the wet season and 0.10ppm 

in the dry season. The mean concentration of NO2 exceeded the FMEnv limit of 0.05ppm in 

all the studied locations, except for the piggery in both seasons with mean values of 0.03ppm 

and 0.04ppm for wet and dry season respectively. The high level of NO2 recorded in most of 

the locations indicates possible improper handling of animal waste which is one of the major 

sources of NO2 in the atmosphere. Also, combustion processes from motor vehicles within 

the vicinity of the locations, mainly Abattoirs; also, protein from food waste may also be 

another major source of oxides of nitrogen in the atmosphere of the studied locations. 

Hydrogen Sulphide is one of the most toxic gases found in animal waste, and it is potentially 

lethal. The H2S is produced by anaerobic decomposition of bacteria present in organic matter, 

particularly found in animal excreta. The mean concentration of H2S was found to be higher 

in the Abattoirs with a value of 1.36ppm during the wet season, this is followed by another 

high mean concentration of 1.27ppm recorded in the poultry during the wet season. The mean 

concentration of the piggery which is 0.03ppm for both wet and dry season was found to be 

within the FMEnv limit of 0.07ppm, while the other locations exceeded the limit. H2S 
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concentrations can be detected by the human nose within the range of 0.05 to 200ppm, after 

which above the upper limit, the sensitivity of the nose to detect the gas decreases 

significantly and the situation becomes potentially dangerous to both livestock and humans. 

Table 3: Mean concentration of total bacteria and fungi count of air quality monitoring 

of the sampling locations in CFU/m
3
 

 

The results from the microbial analysis measured in the study locations are presented in 

(Table 3), due to the variation in survival ability and culturability among micro–organisms; 

acculturation methods generally underestimate the actual level of air–borne micro–organisms 

present in an environment. However, culture is still one of the most popular approaches used 

in bioaerosol field studies because it allows the researchers to determine microbial 

composition and concentration simultaneously. Among the sampling methods that utilize 

culture assay, impingement into liquid media tends to give higher colony counts for 

environments where microorganisms are carried as aggregates, mainly because microbial 

clusters are broken up during sampling. Microbial air pollution differs and also depends on 

the sampling point, the date of sample collection and the method applied to assess the level of 

pollution. The microbial isolates of the study include E. coli, Pseudomonas Aeruginosa, 

Enteroccocus sp., Mucor sp., Candida albicans and Rhizopus sp. 

Microbial (Bacteria and Fungi) load  

The concentrations of bacteria and fungi aerosols in the outdoor environment of all the 

sampled locations were done with the use of the settle plate method, the lowest and highest 

microbial (bacteria and Fungi) load was estimated in the Abattoirs with a value of 1.6 

CFU/m
3
 and in the Piggery with a total bacteria and fungi count of 103.2 CFU/m

3
 (Table 3). 

The lowest and highest grand mean bacteria and fungi load were recorded in the abattoirs and 

Piggery with values 21.9 and 66.1 CFU/m
3
 respectively. The (microbial) bacteria and fungi 

load of outdoor air environments of the sampled locations was found in the range between 1.6 

and 103.2 CFU/m
3
. The finding of this study was higher than the findings of other studies, 

one conducted by Anyahara et al. (2021) and another by Bragoszewska et al. (2017). There 

are no generally accepted threshold limit values of microbial concentrations of the air of 

outdoor (microbial) bacteria and Fungi, and the obtained results could be compared only with 

the values recommended by various authors or institutions. The work conducted by a WHO 

expert group on assessment of health risks of biological agents in outdoor environments 

suggested that total microbial concentration should not exceed 1000 CFU/m
3
 (Heseltine and 

Rosen, 2009), whereas other scholars considered that 750 CFU/m
3
 should be the limit for 

Microorganisms 
Sampled Locations 

Piggery Poultry Abattoir Control 

E. Coli sp. 83.9 35.3 22.0 3.7 

Pseudomonas 

Aeruginosa 103.2 16.6 42.1 7.6 

Enteroccocus sp. 90.7 20.7 43.2 2.0 

Mucor sp. 47.6 29.4 7.0 1.5 

Candida Albicans 39.0 80.7 1.6 3.2 

Rhizopus sp. 32.5 30.6 15.3 3.9 

  

Grand Mean 66.1 35.5 21.9 3.65 

Minimum Value 32.5 16.6 1.6 1.5 

Maximum Value 103.2 80.7 43.2 7.6 
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bacteria (Rao et al., 2016). Airborne microbial concentrations ranging from 4500 to 10,000 

CFU/m
3
 also have been suggested as the upper limit for ubiquitous (microbial) bacteria and 

fungi aerosols (Hameed and Habeeballah, 2016). According to the sanitary standards of the 

European Commission for non-industrial premises, the permissible limits of microbial 

(bacteria and fungi) load were ≤ 500 CFU/m
3
 (Wanner et al., 1993). The variation of bacteria 

and fungi load in outdoor environments might be due to environmental factors such as 

temperature, humidity, and particulate matter concentrations. The possible explanation of 

why the total bacteria and Fungi count, mean and grand mean were higher in the piggery 

might be that relative humidity and (microbial) bacteria and fungi load are directly 

proportional to each other. This means that if relative humidity increases, microbial load 

becomes increased because the viability of aerosols becomes inhibited if relative humidity is 

too low, because a dry environment decreases the metabolism and physiological activities of 

microorganisms and their proliferation as well. 

Descriptive comparative graphs of analyzed Air quality parameters 

 

Figure 2: Graph of mean concentration of air quality parameters analyzed from the studied 

locations in the wet season 

 

Figure 3: Graph of mean concentration of air quality parameters analyzed From the studied 

locations in the Dry Season 
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Findings on Regression Analysis 

Regression analysis was conducted to examine the effect of independent variables (mean 

concentration of Piggery, Poultry and Abattoir for both seasons) on the dependent variable, 

the controls. Regression analysis was used to test the significance contribution of each 

independent variable to the dependent variable. 

Table 4: Regression Model Summary Table for Wet Season 

SUMMARY OUTPUT 
 

        

         Regression Statistics 

       Multiple R 0.917394 

       R Square 0.841611 

       Adjusted R Square 0.746578 

       Standard Error 8.735885 

       Observations 9 

        

The above model summary table presented in table 4 provides the multiple R value, the R 

square values, adjusted R squared (which is the coefficient of determination), standard error 

of the regression and the observation. The R value represents the simple correlation and is 

(0.917394 ≃ 1.0) which indicates a high degree of correlation, which is a confirmation that 

the linear relationship is strong. The R square value indicates how much of the total variation 

in the dependent variable the Control location can be explained by the independent variable 

(mean concentration of Piggery, Poultry and Abattoir for the wet season) and it is 0.84 which 

is 84%. This means that 84% of the variations of the control values for the wet season were 

explained by the independent values (mean concentration of Piggery, Poultry and Abattoir for 

the wet season). The adjusted R square is an alternative to R square. But in this context, R 

square is used instead. Observation refers to the number of samples tested. In this case, PM2.5 

and PM10 were recorded as one. 

Table 5: ANOVA for Wet Season 

ANOVA 

          df SS MS F Significance F 

   Regression 3 2027.546 675.8488 8.855962 0.019151 

   Residual 5 381.5784 76.31568 

     Total 8 2409.125       

    
The table 5 above is the ANOVA table which indicates that the regression model predicts the 

dependent variable significantly well. This indicates the statistically significance of the 

regression model that was run here p<0.019151, which is less than 0.05, is an indication that 

the independent variables values (mean concentration of Piggeries, Poultries and Abattoirs 

for the wet season) significantly predicts the dependent variable (control for wet season). 

  

33233
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Table 6: Regression Coefficient Table for Wet Season 

  Coefficients 

Standard 

Error t Stat P-value 

Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 0.88265 4.014897 0.219844 0.834687 

-

9.43797 11.20327 

-

9.43797 11.20327 

29.1 -0.74317 1.467463 -0.50643 0.634088 

-

4.51541 3.029063 

-

4.51541 3.029063 

35.6 -0.23241 2.781445 -0.08356 0.936651 

-

7.38234 6.917522 

-

7.38234 6.917522 

30.5 1.678553 1.323216 1.26854 0.260456 

-

1.72288 5.079987 

-

1.72288 5.079987 

 
The above coefficient table provides with the necessary information to ascertain the extent to 

which the activities farming and butchering going on in the study locations has affected the 

air quality by comparing the obtained results with that of the control; which contributes 

statistically significantly to the model by looking at the sig column. Based on the above 

coefficient table, the predicted equation for the dependent variable (control for wet season) is: 

y = -3.557x + 34.66.  

 

Figure 4: Linear Regression Graph for the Wet Season 

Table 7: Regression Model Summary Table for Dry Season 

SUMMARY OUTPUT 
 

        

         Regression Statistics 

       Multiple R 0.999625 

       R Square 0.999249 

       Adjusted R Square 0.998799 

       Standard Error 0.658752 

       Observations 9 
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The above model summary table presented in table 7 provides the multiple R value, the R 

square values, adjusted R squared (which is the coefficient of determination), standard error 

of the regression and the observation. The R value represents the simple correlation and is 

(0.999625 ≃ 1.0) which indicates a high degree of correlation, which is a confirmation that 

the linear relationship is strong. The R square value indicates how much of the total variation 

in the dependent variable the Control location can be explained by the independent variable 

(mean concentration of Piggeries, Poultries and Abattoirs for the dry season) and it is 0.99 

which is 99%. This means that 99% of the variations of the control values for the dry season 

were explained by the independent values (mean concentration of Piggery, Poultry and 

Abattoir for the dry season). The adjusted R square is an alternative to R square. But in this 

context, R square is used instead. Observation refers to the number of samples tested. In this 

case, PM2.5 and PM10 were recorded as one. 

Table 8: ANOVA for Dry Season 

ANOVA 

          df SS MS F Significance F 

   Regression 3 2888.45 962.8167 2218.705 3.14x10
-08

 

   Residual 5 2.169772 0.433954 

     Total 8 2890.62       

    
The ANOVA table (Table 8) which indicates that the regression model predicts the 

dependent variable significantly well. This indicates the statistically significance of the 

regression model that was run here p<3.14x10
-08

, which is less than 0.05, is an indication that 

the independent variables values (mean concentration of Piggeries, Poultries and Abattoirs 

for the dry season) significantly predicts the dependent variable (control for the dry season). 

Table 9: Regression Coefficient Table for the Dry Season 

  Coefficients 

Standard 

Error t Stat P-value 

Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 0.033448 0.302753 0.110479 0.916327 -0.7448 0.8117 -0.7448 0.8117 

38.6 2.22699 0.121861 18.27478 9.02E-06 1.913735 2.540244 1.913735 2.540244 

40.1 -2.49336 0.132871 -18.7653 7.91E-06 -2.83492 -2.15181 -2.83492 -2.15181 

32.7 1.301648 0.029392 44.28622 1.11E-07 1.226095 1.377202 1.226095 1.377202 

 

The above coefficient table provides with the necessary information to ascertain the extent to 

which the activities farming and butchering going on in the study locations has affected the 

air quality by comparing the obtained results with that of the control; which contributes 

statistically significantly to the model by looking at the sig column. Based on the above 

coefficient table, the predicted equation for the dependent variable (control for dry season) is: 

y = -4.737x + 43.92.  
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Figure 5: Linear Regression Graph for the Dry Season 

Conclusion 

This research focused on livestock production in intensive systems and its impacts on air 

quality. The assessment captures most of the air pollution issues associated with piggery, 

poultry and abattoir activities, as environmental impacts related to backyard or mixed 

extensive systems are marginal because of the limited concentration of wastes and reliance on 

locally available sources of feed, such as food residues, crop residues or feed collected by 

free-ranging birds. This research looked slightly beyond the activities of livestock farming by 

adopting a control location whose value was compared with those from the livestock farms 

and abattoir, in order to understand the sector’s impacts on the environment. The 

environmental impacts of the livestock farming and abattoir facility activities are extensive. 

Poultry production, piggery and abattoir are associated with a variety of air pollutants, 

including oxygen-demanding substances, ammonia, particulate matter, nitrous oxide, sulphur 

dioxide, hydrogen sulphide, bacteria and fungi, odour and other airborne emissions. These 

pollutants have been shown to produce impacts across multiple media. 

The microbial load count of this study was higher than the findings of other studies, although 

there are no generally accepted threshold limit values concerning concentrations of the air of 

outdoor bacteria and fungi. Hence, the obtained results could not be matched or compared 

with the standard of any regulatory body, but can only be compared with the values 

recommended by various authors or institutions. 

Generally, the research revealed that the livestock farming and abattoir activities going on in 

studied locations have some levels of impact on air quality. The impacts include those on 

human health (caused by ammonia, hydrogen sulfide, other odour-causing compounds, and 

particulates), and contribution to global warming (due to emission of nitrous oxide from the 

production process and other related activities such as feed production and transport of 

finished products). Others include the presence of pathogenic microorganisms (bacteria and 

fungi species) isolated from the study locations. Additionally, volatilized ammonia can be 

redeposited, which may in turn contribute to environmental issues such as acidification, 

eutrophication, and damage to vegetation and sensitive components of the ecosystem. 

 

-10

0

10

20

30

40

50

60

70

0 2 4 6 8 10 12

Piggeries

Poultries

Abattoirs

Control

Linear (Piggeries)

Linear (Poultries)

Linear (Abattoirs)

Linear (Control)



International Journal of Advanced Academic Research | ISSN: 2488-9849 

Vol. 7, Issue 8 (August, 2021) | www.ijaar.org 

 

66 
 

Recommendations 

Although results from the sampled locations show that the air quality around the livestock 

farm and abattoirs is already polluted, but the continuous improper handling of livestock and 

abattoir waste left unattended or disposed indiscriminately increases the level of air pollution. 

Based on this, the following recommendations were made: 

1. Individuals as the owners of poultry and Piggery and the government as the owners of 

the Abattoirs should ensure adequate provision of necessary facilities for effective 

operations of safe livestock farms and abattoirs. 

2. Emission standards should be adopted in these facilities (poultry piggery and 

Abattoirs). This entails the never exceed limits applied directly to the quantities of 

emission coming from pollution sources. 

3. There should be recycling and reuse of animal wastes immediately they are generated 

for other purposes like feeding of fishes, use as fertilizers on croplands. 

4. Alternative protein sources should also be harnessed. 

5. If livestock (Poultry and piggery) are done in ranches, the wastes can be gathered, 

bagged and used for composting. 

6. Poultry, piggery and abattoir facilities should be sited far away from residential areas. 
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