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Microbiological Survey on Poultry Droppings, Soils, and Water of Poultry Farm in Elele, Rivers State.




ABSTRACT
Poultry refers to an industry that nurtures all kinds of birds which are economically useful to humans, but adversely affecting the well-being of the environment. Therefore, it is imperative for Microbiological Survey on Poultry droppings, soils, and water of poultry farm in Elele, Rivers State should be conducted. A total of Eighteen (18) samples within the three (3) sections of the poultry were aseptically collected, and transported to Microbiology laboratory Madonna University.  Total viable microbial count in the samples was determined by plating techniques. Isolates were culturally and biochemically characterized. Total culturable viable bacterial counts ranged from (2.0 x 104 – 8.0 x 104log10 cfu/ml) while total spore counts ranged from (2.0 x 104- 6.0 x 104 log10 cfu/ml). The bacterial isolates identified by biochemical characterization and their frequency of occurrence in broiler sections (Salmonella sp. 22.72%),  pullet (Escherichia coli 31.8%), layer (Staphylococcus sp. 27.27%), water used (Escherichia coli 18.2%) meanwhile, fungal isolates and frequency of occurrence in broiler sections (Penicillium sp. 25.0%), pullet sections (Penicillium sp. 30.0%), layer sections (Aspergillus sp. 30.0%) and water used (Penicillium sp. 15.0%).This study has revealed that droppings, soils, and water used in poultry farm can be a channel for environmental pollution if not properly managed at the time of disposal. The study also, revealed that there was a higher microbial load on the soil of layer sections indicating improper hygienic practice. Therefore, it is crucial to encourage holistic adequate sanitary approach adopted and observe in all poultry activities to reduce negative impact of these harmful microbes to the birds, humans, and environment to its barest minimum.
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1. Introduction
The term "poultry" refers to a sector of the food industry that raises a variety of birds, including chickens, pigeons, ducks, guinea hens, ostriches, and others that are crucial to human survival and the economy. These populations of living things (birds) are classified as Aves in zoology (Linda, 2016). Birds frequently excrete metabolized or undigested waste materials, commonly referred to as droppings, which can take the shape of solid, semi-solid, or liquid materials respectively ( Sule et al., 2019; Trawinska et al., 2016).
The pigmentation of the droppings of poultry birds varies by species; some are pale, ashy, and dark brown (Sule et al., 2019). In particular in the field of agriculture, man has learned or recognized the benefit of using chicken droppings as a source of nutrients for crops and boosting soil fertility over time (Musa et al., 2012).But the unfortunate thing is that the poultry industry releases these excretions untreated into the surrounding soil environment, oblivious to the possibility of pathogenic microorganisms that could spread through the soil and eventually into the plant family, causing soil pollution (Bolan et al., 2010; Trawinska et al., 2016).
Additionally, the environmental air pollution caused by the presence of these waste products from poultry farming includes noxious gases like amines, amides, mercaptans, sulphides, and disulphides, which cause respiratory illnesses in both humans and animals (Roy et al., 2002; Trawinska et al., 2008).
Furthermore, the droppings are a complete annoyance, especially in the current climate where environmental pollution is a major concern due to the link between pathogenic microbes and poultry bird droppings that are not properly treated or detoxified before being deposited or used as organic manure, which results in the degradation or deformity of evergreen ecological inhabitants by posing serious health risks to the living things (Sule et al., 2019).
Since water is a necessary nutrient for all living things, including poultry birds, it is extremely important in the poultry industry. Studies have shown that the water used in the poultry industry to feed the birds is not managed properly, which negatively affects their general wellbeing and can result in them being healthy or unhealthily, which can be passed on to the consumer (Wafaa et al., 2012). The majority of the chicken business currently ignores the health impact of their operations on the ecological system by not practicing sanitation and hygiene in their operations.






Similar to this, pathogenic bacteria can grow in chicken droppings, producing sickness in the birds as a result of drinking contaminated water, leading to an unhealthy state/unsafe human ingestion of the chicken fowl to the teeming population (Urji et al., 2005).  
Therefore, it is essential to conduct a Microbiologically survey of the poultry droppings, soil, and water of poultry farm in Elele, Rivers State in order to inform the poultry attendants about the effects of these pathogenic microbes on the birds and to encourage consumers to properly cook meat, particularly poultry, before ingesting it in order to prevent disease.
2. Materials and Methods
2.1 Study Area
 This study was conducted in Madonna University Poultry industry situated at the Monastery area of the University Elele, Rivers state. The study was undertaken from July 12th to September 20th 2021.
2.2 Samples Collection
 A Total of Eighteen (18) samples from the Droppings, soil, and water were aseptically collected from the three (3) different sections of the poultry farm that is, the pullet, broiler, and layer sections respectively with a sterile spatula into a sterile bottle and labeled appropriately. Thereafter, it was then transported to Madonna University Microbiology Laboratory Complex Elele, Rivers State for further Microbiological analysis.
2.3 Isolation and Enumeration of Bacteria
One gram of droppings and soil samples and1ml of poultry used water was serially diluted up to 10-4 in various test tubes respectively. Using the pipette 1ml of the last dilution was put into a petri dish then, the agar was poured in. The nutrient agar was used for the isolation and enumeration of bacteria. When solidified the plates were inverted and put in the incubator for 24hrs at 37oC.
2.3.1 Isolation and Enumeration of Fungi
Serial dilution was also carried for the isolation of fungi. After the last dilution was put in the petri dish, agar was poured in. The S.D.A   agar was used for the isolation and enumeration of fungi. When solidified the plates were inverted, the S.D.A were left at a room temperature for 72hrs.
2.3.2 Sub-Culture
After 24hrs, growth on the various plates were identified morphologically and counted. Colonies were at a minimum of 30 and maximum of 300.
Isolates were then sub-cultured on nutrient agar to obtain a pure culture. Plates were inverted and put in the incubator for 18hrs. Agar slants were prepared to preserve the first culture and also the pure culture. These slants were all preserved in the refrigerator.
2.4 Characterization and Identification of Bacterial Isolates
2.4.1 Gram Stain Reaction
Gram staining was done as described by Cheesbrough, (2006); Anele et al. (2019). “A loopful of water was placed in a grease free sterile slide and then a portion of the organism was spread to make a smear. The smear was air dried and heat fixed. The smear was covered with crystal violet and allowed to stand for 60secs, the stain was washed off and excess water was drained. The smear was covered with Gram’s iodine and allowed to stand for 60secs. The excess iodine was drained off and rinsed gently. 75% alcohol was also used as a decolourizer and spread on the smear until the drops coming off the slide were a pale violet colour, for 20secs. The slide was washed gently with water. The smear was counterstained with safranin for 120secs. It was washed with water and the smear was allowed to blot dry. A drop of the immersion oil was placed on the smear and the slide was viewed under the microscope at the oil immersion objective. Gram positive cells appeared purple under the microscope and Gram negative cells appeared pink or red under the microscope.
2.4.2 Biochemical Test
The biochemical tests include; Indole test, Sugar fermentation test, Oxidase test, Citrate test, Catalase test, Methyl Red Voges Proskauer test (MRVP), Motility test and Triple Sugar Iron test.
2.4.2.1 Oxidase Test
A filter was moistened with a few drops of prepared 10% solution of oxidase. A smear of the isolated test organism was made on the filter paper using a sterile wire loop. Within 10secs of this test of a violet or purple colour develops, it signifies an oxidase positive organism (Cheesbrough, 2006).
2.4.2.2 Citrate utilization Test
 The citrate as described by Cheesbrough, (2006); Anele et al. (2019) “Under sterile conditions, Simmons Citrate Agar was inoculated lightly by using sterile inoculating pin from an 18-24hrs old colony. It was incubated at 35oC for 3days. If a growth is observed on the medium, even without colour change, it will be considered as a positive growth. A colour change in the medium would be observed if the test organism produces acid or alkali during its growth. 
2.4.2.3 Motility Test
The semi-solid nutrient agar method for detection of motility as described by Cruickshank et al., (1975) was adopted: “Fresh culture of half strength nutrient agar were used, using a sterile inoculating needle, a small part of the culture was picked and stabbed straight into the tubes of motility agar. The tubes were then incubated at 40oC for 48 hrs. Motility was shown by diffused spreading growth throughout the medium”.
2.4.2.4 Sugar Fermentation/Acid Gas Production
This test was performed as described by Cheesbrough, (2006); Anele et al. (2021): “4g of peptone water was dissolved in 100ml of distilled water, 1g of fermentable sugar was also dissolved and then 0.01 ml of phenol red (indicator) was added and then mixed properly. Six (6) ml of the medium was dispensed into test tubes, inverted durham tubes were placed in the tubes which was then autoclaved at 121oC for 15mins. Each test tube containing the different type of sugar was inoculated with a loopful of the different organisms and some of the tubes were left as control. The experimental and control tubes were incubated at 37oC for 5 days. The tubes were observed daily for acid production and for change in the colour of the indicator from red to yellow”.
2.4.2.5 Methyl Red Test
During mixed acid fermentation, a variety of end products are elicited. These include ethanol, succinate, lactate, acetate, molecular hydrogen and carbondioxide. The methyl red test was performed as described by Cheebrough, (2006): “The test organism was inoculated into sterile glucose phosphate broth (5ml) and incubated at 37oC for 3 days. 5 drops of methyl red indicator solution was added after incubation, shaken and read immediately. 
2.4.2.6 VogesProskaeur Test
This test determined the ability of some isolates to ferment carbohydrate and produced acetyl methyl carbinol or reduced product 2, 3 butylenes glycol (CH3 CHOH.CH3). Also, 5ml culture from methyl red test was used and 3 drops of 40% KOH and 6 drops of alpha naphthol added. The colour was observed to change from amber to pink or red indicating a positive reaction (Cheesbrough, 2003).
2.4.2.7 Catalase Test
This test was performed as described by Cheesbrough, (2003): “The test organisms were streaked on Nutrient agar slopes and incubated for 3 days at 37oC. A loopful of the culture was emulsified with a loopful of hydrogen peroxide (3%) on a slide. The formation of oxygen bubbles indicates the presence of catalase which means its catalase positive, and the absence of bubbles indicates a negative result, thereby making it catalase negative”.
2.4.2.8 Coagulase test
This test was used to distinguish between Staphylococcus aureus and non- pathogenic Staphylococci. A loopful of the isolated organisms was placed on a clean sterile slide mixed with normal saline to make a thick smear. Few drops of plasma was then added to it and mixed using a applicator stick, the formation of clumps or the presence of agglutination (Cheesbrough, 2006). 
2.4.2.9 Indole production test
This test was performed as described by Cruickshank et al., (1975): “The test isolates were inoculated into a test tube containing 3ml of sterile peptone water using a sterile wire loop. The tubes were incubated at 37oC for 48-72hrs. After incubation, 0.5ml of Kovac’s reagent was added to the cultured broth. 
2.4.2.10 Triple Sugar Iron (TSI) agar test
TSI agar was used to determine carbohydrate fermentation in hydrogen sulphite production from the amino acid cysteine due to cysteine desulphurase. A sterile TSI agar was inoculated with the test isolate by streaking its surface and stabbing with a wire loop. The culture was incubated at 27oC for 24hrs. The development of cracks beneath the agar as well as an air gap beneath the agar indicates the presence of gas (carbohydrate fermentation). The resultant colour of the medium of either yellow or red indicates alkalinity and acidity respectively while hydrogen sulphite production was an indication of the presence of black precipitates on or within the agar (Cheesbrough, 2003).
2.5 Statistical analysis
The results obtained from this study were edited, coded and subjected to different statistical investigation. Mean occurrence was determined for various samples. Analysis of variance (ANOVA) was used to determine the significance at 95% internal ANOVA.
3. Results and Discussion
3.1: Results
3.1.1: Total Culturable Heterotrophic Bacterial Counts and Fungal Counts
The total culturable heterotrophic bacterial counts and total fungal counts are shown in Table 1 and 2 respectively. Total culturable heterotrophic bacterial counts from the poultry sections ranged from 2.0x104cfu/ml to 8.0x104cfu/ml.  While Total spore counts from poultry sections ranged from 2.0x 104cfu/ml to 6.0x104 cfu/ml.
Table 1: Bacteria counts obtained from the three sections of the Poultry Environment in Madonna University Elele , Rivers State.
	Sections                                                      Samples  Types
                                  Droppings                            Soil                                       Water



Brolier                     5.4x104CFU/ml                    7.0x104CFU/ml             5.2x104CFU/ml
Pullet                       2.0x104CFU/ml                   7.0x104CFU/ml              5.2x104CFU/ml
Layer                      5.0x104CFU/ml                     8.0x104CFU/ml             5.2x104CFU/ml     
	






Table 2: Fungal counts obtained from the three sections of the Poultry Environment in Madonna University Elele , Rivers State.
	 Sections                                                   Samples  Types
                    Droppings                                 Soil                           Water



Brolier                    4.0x104CFU/ml                    3.0x104CFU/ml                  2.0x104CFU/ml
Pullet                     2.0x104CFU/ml                     5.0x104CFU/ml                 2.0x104CFU/ml
Layer                     4.0x104CFU/ml                     6.0x104CFU/ml                 2.0x104CFU/ml     
	


3.1.2:  Frequency of occurrence (percentage) of Bacterial and Fungal isolates in Poultry sections
The percentage frequency of occurrence of bacterial and fungal is shown in Tables 3 and 4 respectively. The bacteria genera isolated from the study and frequency of occurrence were Salmonella 5(22.72%), Staphylococcus 6(27.27%), Escherichia coli. 7(31.81%), Escherichia coli in water 4(18.2%). Escherichia coli in Pullet section was the highest occurring organisms while Escherichia coli in water were the least predominant. Meanwhile, fungal genera and their frequency of occurrence include Aspergillus 6(30.0%), Penicillium 5(25.0%), Penicillium in pullet section 6(30.0%). Aspergillus, and Penicillium in pullet section was the predominant fungi in the study while Penicillium  in water was recorded the least occurring fungal isolates in this study.
Table 3: Frequency of percentage occurrence of different bacterial isolates from droppings, soil, feed and water samples of poultry chicken obtained from Madonna University Elele, Rivers State

	Sample sections           Bacterial Isolates           Sample Types                             Frequency               Percentage (%)
                                                           D            S                W


Broiler                    Salmonella spp            3                2                                          5                              22.72

Pullet                      Escherichia coli            5               2                                         7                              31.81

Layer                     Staphylococcus spp      2               4                                         6                              27.27

                              Escherichia coli                                                      4                  4                               18.2
	
Keys: D= Droppings, S= Soil, W=Water.




Total                                                               10             8                   4                  22                              100%        





Table 4: Frequency of percentage occurrence of different fungal isolates from droppings, soil, feed and water samples of poultry chicken obtained from Madonna University Elele, Rivers State.
	Sample sections           Fungal Isolates           Sample Types                             Frequency               Percentage (%)
                                                           D            S                W




Broiler                    Penicillium sp              1               4                                           5                              25.0

Pullet                      Penicillium  sp             2              4                                            6                              30.0

Layer                     Aspergillus  sp              1               5                                           6                               30.0

                              Penicillium  sp                                                        3                   3                               15.0

Total                                                               4              13                  3                   20                             100%        
Keys: D= Droppings, S= Soil, W=Water.
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Table 5: Biochemical characteristics of bacteria isolates obtained from different sections of poultry samples from Madonna University Elele, Rivers state
	Isolate    Gram       Cell                   Catalase             Oxidase        Lactose           Glucose   Citrate   Indole   Coagulase       Motility     H2S     MR         VP                    Tentative
code     reaction     morphology                                                                                                                                                                                                                    Isolates                                                                                                                                                                                                                                                                                                                                                                     
                                  


       
BR        -              Rod                +		+	A/G		A	-	-	-	-	-	+	-	          Salmonella spp
       
PL        -              Rod                +		+	A		A	-	-	-	-	-	+	-	                E.coli

BR        -              Rod             -		-	-		A	-	+	-	+	-	+	-                       Salmonella spp

PL        -              Rod                +		+	A		A	-	+	-	-	-	+	-                                E. coli

LY       +             Cocci             +		-	A		A/G	+	+	-	+	-	+	+                    Staphylococcus spp

BR      -               Rod                 +		+	A/G		A	-	-	-	+	-	+	-                     Salmonella spp

PL       -            Rod   		    +		+	A		A 	- 	+	-	-	-	+	-                              E. coli   
      
LY      +           Cocci                   +		-	-		A/G	-	+	-	+	-	+	-                 Staphylococcus spp

 
	


 Keys:  A=Acid, G=Gas, +=Positive, - =Negative, BR= Brolier, PL=Pullet, LY=  Layer, MR=Methyl Red, VP=Voges Proskua










3.2: Discussion

Due to its usefulness in producing some percentage of protein nutrients level for mankind, the poultry industry is one of the most widely used meat industries at this time. However, poor management of the poultry birds' water, droppings, and soil has exposed the birds to several pathogenic microbial attacks, which could have a detrimental effect on their health. Three (3) different types of bacteria totaling 22 different bacterial organisms were discovered.
The results from (Table 3) revealed that Salmonella sp., Escherichia coli, and Staphylococcus sp. were isolated from the poultry sections at Madonna University in Elele Rivers State, such as the broiler, pullet, and layer. This result is consistent with the findings of Sule et al. (2019). If hands are not thoroughly washed after handling waste products from each chicken section, several of these identified bacteria from the Enterobacteriacae family have the potential to infect humans and cause hand-to-mouth illnesses. When the proper safeguards aren't in place, they have a propensity to spread different types of enteric infections to customers (Adegunloye, 2005).
In this study, Escherichia coli was recorded the most occurring bacteria organism isolated from the pullet section of the poultry with 7(31.81%) this result is in agreement with the findings of Sule et al. (2019). 
More so, Due to the ubiquity of faecal coliforms in both human and animal guts, the presence of enterobacteriaceae family in poultry droppings may not be exceptional. The environment may be to blame for the high concentration of coliforms in poultry waste.
The second-highest percentage isolates recorded was Staphylococcus sp 6(27.27%), is in agreement with Sarmah et al. (2018) findings. Because Staphylococcus sp. is a significant part of the normal flora of the skin and nostrils and can be easily released by a variety of human activities, including sneezing, talking, and contact with moist skin, it is likely that this contributes to its high prevalence as a contaminant (Itah et al., 2004).
It has also been linked to a variety of nosocomial infections and infectious illness disorders. Since the poultry attendant frequently sneezes and may have touched objects where this bacterium organism may be present, there is a chance that they may have introduced Staphylococcus sp. to the objects that the birds use (Abiodun et al., 2020). 


Salmonella sp. were isolated from this study with a frequency of occurrence of 5(22.72%) also indicating human disease when there is improper handling by either the consumer or the poultry attendant, which could lead to salmonellosis among the consumers and the attendant, ultimately causing bird fowl among the chicken birds. Additionally, if consumers of chicken birds consume this bacterium in high concentrations, it may cause typhoid fever, which can disrupt a person's overall health if it is not promptly diagnosed and treated. The Ave family of animals, as well as humans, is affected by some of the harmful toxic substances that these bacteria organisms create (Adegunloye, 2005).
As a result of the poultry attendant's disregarded hygienic sanitation practices, which may have contributed to an increase in bacterial population, the study also showed that the environment in which the birds were raised in the soil was unsafe.
Birds have a highly unique relationship with the soil environment because they are continually gathering food. Because of this, it is crucial to maintain a healthy soil environment to prevent illnesses that could eventually lead to the birds' demise because of the presence of these harmful microbes.
Aspergillus and Pencillium were found to be the two most prevalent fungi isolated in this study,6(30.0%) respectively which revealed that poultry livestock, including consumers, are not safe because these two fungi have the potential to spread infectious diseases, particularly to humans like aspergillosis and respiratory infections, which may result in death if not managed correctly. Additionally, these fungi have the potential to contaminate the evergreen environment, especially the atmospheric environment, rendering it unsuitable for their inhabitants. This happens when they release these fungi into the environment through their attachment products like waste product (Sule et al., 2019).
The total culturable heterotrophic bacterial counts obtained from the poultry sections ranged from 2.0x104cfu/ml to 8.0x104cfu/ml (Table 1) while the total spore counts ranged from 2.0x 104cfu/ml to 6.0x104 cfu/g (Table 2). 
In a similar study carried out by Sarmah et al. (2018), bacterial counts between 2.0 x 104 cfu/g/ml and 5.20 x 105 cfu/g/ml were recorded from poultry droppings, soil, and water. It agreed with the findings of Matthew et al. (2017), who isolated higher bacterial load on Songhai poultry farm water and soil. The prevalence of bacteria on the poultry sampled materials could be influenced by the presence of inadequate hygienic practice or sanitary standard by the poultry attendant, as it was observed during the sampling that some of the poultry consumables especially the feeds, water are not handled with uttermost care (Abiodun et al., 2020). 
Furthermore, even the materials used to serve this food items to the poultry birds lack properly sterilization, majority of this materials are contaminated with the bird’s feacal substances.  
Similarly, research in Ekiti State, Nigeria, identified unsafe acts and conditions in poultry production sites, such as improper disposal of poultry droppings and lack of personal protective equipment among farm workers. These practices were associated with the presence of antibiotic-resistant bacteria in poultry droppings, posing significant public health risks (Oluyege & Ojo, 2021).
Furthermore, a study in Kubwa District, Abuja, revealed that poor personal hygiene among poultry farmers, including inadequate handwashing and disinfection practices, contributed to the spread of zoonotic diseases. Despite 62% of farmers claiming to wash their hands after attending to the birds, field observations indicated that many were not aware of the risks associated with direct handling of poultry without proper hygiene measures (Moses & Reign, 2025).
According to the results in Table 1, the layer portion of the soil samples had a high bacterial load of 8.0 x 104 cfu/g, while the water and dropping samples both had high bacterial loads of 5.0 x 104 cfu/ml, respectively. Furthermore, the pullet section for droppings had the lowest bacterial load of 2.0 x 104 cfu/g while the broiler and layer sections had the highest bacterial loads. The results from these sections show that the safety of the birds cannot be guaranteed if appropriate precautions are not taken and it is in agreement with the findings of Akporube et al. (2023). 
Since some of them may be part of the normal flora and are therefore common, there is a tendency for bacteria to be present in such an environment. However, it is important that they do not overpopulate such ecological dwellings. Each section's water samples contained the same amount of bacteria 5.2 x 104cfu/ml. This study has shown that the water used to feed these birds is extremely contaminated, possibly as a result of bird dropping particles and a delay in changing the water, which would cause them to experience various bird diseases or illnesses when ingesting such water (Ameji et al., 2022).
Aside from the fact that water is essential for the survival and existence of all living things, including birds, this liquid substance is also expected to be free of microorganisms, particularly pathogenic ones because of their roles in the development of disease conditions in humans and other animals, specifically birds. Additionally, because they are multicellular living things and have multiple systems, just like humans, it is crucial to handle their food in a completely hygienic manner without any contamination (Rahman et al., 2022).
Concerningly, the water used to feed these birds needs to be pre-treated or disinfected, followed by monitoring, to ensure that no pathogenic microbes are present.
The majority of the time, the water provided by poultry attendants may be retained for a few days before it can be changed, exposing the birds to its drinking and perhaps harming their health and resulting in waterborne infections. The most regrettable aspect of the matter is that if the birds are impacted, it's likely that people who eat meat products like that will also experience health issues (Rahman et al., 2022).

The elevated fungal burden observed in the layer segment, as detailed in Table 2, poses a significant risk to poultry health. This finding is corroborated by recent studies indicating that improper sanitation practices, such as the reuse of untreated aviary litter, inadequate ventilation, and high humidity levels, create conducive environments for the proliferation of Aspergillus species, particularly Aspergillus fumigatus, in poultry houses. Inhalation of these airborne conidia can lead to aspergillosis, a severe respiratory disease in poultry, especially affecting young birds. Therefore, implementing stringent sanitation measures, including regular cleaning, proper ventilation, and the use of antifungal treatments, is imperative to mitigate the risk of fungal infections and ensure poultry health (Moses & Reign, 2025).
4: Conclusion
This study has revealed that droppings, soil, and used water in Poultry farm can be a channel or vehicle for potential environmental pollution if not properly handled at the time of disposal.
Also, revealed that there was a higher microbial load and frequency of occurrence on the soil and droppings respectively, indicating improper hygienic practice.
Therefore, it is crucial to encourage holistic sanitary approach among poultry workers to reduce negative impact of these harmful microbes to the birds, humans, and the environment to its barest minimum.
5: Recommendations
1. Materials used such as Bowls in the poultry facilities should constantly be disinfected hourly.
2. The droppings should be treated before disposing into the receiving environment like the soil.
3. Relevant agencies such as Federal Ministry of Environment (FME) from time to time embark on poultry inspection.
4. There should be properly hand washing implementation among the poultry farm workers in order to avoid becoming susceptible to zoological infectious diseases. 
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