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1. Introduction 

 Animal resources for both developing and developed countries are one of the 

important sources of food security. In the last two decades there has been significant 

growth of livestock in the developing countries to support the livelihood of poor 

people. In India, as per the 19th Livestock Census, there are 512.05 million of livestock 

producing large volume of animal waste in the form of solid, semi-solid and liquid by-

products which include animal faeces, urines, other excretions, digestive emissions, 

urea, bedding materials, spilled or uneaten feed, slaughterhouse waste, hatchery waste, 

wastewater from cleaning operations, slurry, etc. According to NITI Aayog estimate, 

Indian cattle produce around 3 million tonnes of cow dung per day. The cow excretes 8-

12 kg dung and 4-6 liters of urine per day(Vijay, 2006). In the world scenario, 2.5 billion 

pigs and cattle excrete more than 80 million metric tonnes (MMT) of waste nitrogen 

annually whereasthe entire human population produces just over 30 MMT.  Animal 
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waste production is becoming a serious environmental problem due to continuous 

incorporation of nitrogen in the atmosphere from urine and faeces. The land animals is 

responsible for an estimated 12% to 20 % global greenhouse gas emission 

(FAO,2023).The continuous increase of nitrogen in the atmosphere is causing different 

types of respiratory diseases.In the semi urban and urban areas where livestock are 

reared in very congested areas, animal waste pollutes the water causing waterborne 

diseases (Hansen and Meres, 2002).Domestic animals such as poultry, cattle, sheep and 

pigs generate 85% of the world’s faecal waste and their contribution is as high as 

2.62x1013 Kg/ year (WHO, 2012). 

 To feed the growing human population in developing countries, livestock 

production has increased in these countries in the last decades due to the adoption of 

the industrial production process which benefited production efficiency but has 

produced major environmental issues. (Wing and Wolf, 2000). The intensification of 

livestock production in the densely populated areas, has resulted the large quantity 

accumulation of pollutants such as nitrogen, phosphorus and pathogens leading to 

contamination and eutrophication (García-González, 2021). The increasing demand for 

food products necessities efficient management of livestock farming to mitigate 

environmental impact. 

 

2. Water Pollution  

 Livestock manures are applied to the crop to fertilize the soil with various forms 

of nitrogen. When excess quantity is applied, the crop fails to utilize the entire nitrogen 

content of the manure leading to the residual nitrogen content leaching through the 

soil to the ground water causing water pollution. One of the main pathways of nitrogen 

loss is through the leaching and runoff losses to the ground and surface water (Aguirre 

et al., 2017; Burkholder et al, 2007; Rotz, 2004). Livestock manure may harbour a wide 

range of viral, bacterial and parasitic pathogens. These pathogens can be mobilized 

from land applied manure to surface water, leach in to ground water , or contaminate 

vegetable crops via irrigation ( Bylund et . al. 2015; McAllister and Toppt., 

2012)Contaminants from poorly constructed manure pits nearer to the water bodies can 

enter the water sources either through overflow of the pits and runoff due to 

application of manure to farm field, or atmospheric deposition followed by dry or wet 

fallout (Aneja, 2003). There are many contaminants present in the livestock waste like 

nutrients(Huddleston, 1960), pathogens (Gerba and Smit 2005; Schetset. al. 2005), 

heavy metals especially zinc and copper (Barker and Zublena, 1995 ), antibiotics 

(Kummerer, 2004), veterinary pharmaceuticals ( Boxall et. al. 2003), etc. The leachate 

and discharge contaminate the water, and when the water used by livestock and 

humans produces health related issues.  

. 
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3. Soil Contamination 

 The livestock manure generated is normally placed directly onto open land, sun 

dried and applied as fertiliser for agriculture production. It is widely considered as 

natural organic fertiliser as they improve their quality with potassium and phosphorus. 

They also contain many useful hormones,namely auxins, which is necessary for the 

development, growth and propagation of plants(Patyraet al., 2023).The livestock 

manure also improve the water retention capacity, increase humus in the soil and 

helpful for multiplication of microorganism ( Voltret al., 2021). The contamination of 

animal manure by antibiotic residues produces multiple antibiotic resistant bacteria in 

the soil and ground water causing health crisis (Michael et al., 2014; Rossolini et al., 

2014).  

 A study conducted on “ Environmental risk caused by livestock and poultry 

farmers to the soil;: Comparison of Swine, chicken and cattle farms”  in Cities such as 

Shenyang, Tieling, Anshan, and Benxi in PR China reported that the lack of treatment 

systems for pollutants in family-livestock and poultry sites results in large amount of 

untreated manure and urine being directly discharged to environment. In their 

investigation from 221 samples (feed , manure, surface soil, soil profiles, water and 

plant) collected from 41 livestock and poultry farms, Copper(Cu), Zinc (Zn), 

oxytetracycline and enrofloxacin were frequently detected in the samples. They found 

that the metals and veterinary antibiotics in sandy loam soils were more inclined to 

migrate to deep layers than those in loam soils. They observed that the Copper and Zn 

in the polluted soils mainly existed in available form, which facilitated their migration 

to deep soil layers (Zhang, 2022).  The improper application of manure may lead to 

leaching of hazardous elements, excess fertilisation of crop land beyond the demand of 

crop leading to accumulation of nitrogen (N), potassium (K), and phosphorus (P) and 

heavy metals like copper and zinc that affects animal health directly and indirectly by 

crop feeding (Riaz et al., 2023; Sommer et al.,2003; Smith et al., 2001). The accumulation 

of heavy metals in the soil increases their availability for to plant and leaching to 

ground water and surface water(Moolenaar,1999; Van Riemsdijket al., 1987 ).  

 

4. Air Pollution 

 Livestock farm is not only the producer of animal waste but also a source for 

significant emission of pollutant to the atmosphere. The livestock farm produces 

organic and inorganic dust, diseases, microbes, particulates, endotoxin aerosols as well 

as gases including ammonia, nitrous oxide, carbon dioxide, hydrogen sulphide, 

methane as pollutant (Rajput, et. al., 2023; Sanchis et al., 2019; Kalkowska et al., 2018; 

Borlee et al., 2017; Okoli et al., 2006; Harry, 1978).These products are not only harmful 

to soil, water and air but also to the health of animals and humans (Donham et al. 

2007). Nitrogen in the urine and faeces produces ammonia. The biological and 

chemical breakdown of urea, uric acid and protein in manure during decomposition 

and storage by urease enzymes also produces ammonia( Atia and Amrani, 2004). 
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Livestock activities produce 10-12 % global emissions with almost 30 % coming from 

cattle production system ( Ferraz, et. al., 2024, Gerber et al., 2013; Herrero et al., 2011). In 

Europe, dairy animals remain the main producer of CH4 and NH3 emission with a 

contribution of 79% and 51.3% respectively (Malherbe, et.al., 2022). 

 As per a study conducted by Pau and Buysse, 2020, the livestock farms are the 

major contributor to atmospheric particulate matter emissions. However, the 

contribution of different species of animals to ammonia emission and particulate 

materials is not widely studied. The emission factors of farming animal vary depending 

on animal characteristics, feeding pattern, management styles and manure removal 

system. Hristov et al. (2011) by reviewing multiple approaches and studies find emission 

factors from cows varying from 0.82 to 250g ammonia per day. Philippe et al. 

(2011) reported the same value for swine, which was between 0.38 and 27.2 g per day.  As 

per the European Environment Agency report, pig production is responsible for 15% of 

NH3emissions associated to livestock production globally where as in Europe, it 

produces nearly 25 %  of the livestock emission. In China, 13.5 % of the total NH3 

emissions from agricultural activities are from dairy farming ( Huang et al., 2012; Wang 

et al., 2018)  The ammoniumion is changed into ammonia gas, which easilyvolatilizes to 

air and raises the atmospheric N2level, as the pH of cattle manure rises (Moore,1998). 

Odours that are bothersome are reportedto coexist with ammonia emissions from 

moistanimal droppings in areas with heavy livestockproduction (Chavez et al., 2004).  

  In a study in Lambardy, Italy employing  a spatially and temporally indexed 

econometric model to investigate the specific impact of bovine and swine farming on 

the concentration levels of ammonia (NH3) and coarse particulate matter (PM10) found  

that an increase of 1000 units in livestock, equating to roughly a 1% and 0.3% rise in the 

average per-quadrant bovine and swine populations, respectively—triggers a 

corresponding daily increase in NH3 and PM10 concentrations. These increases are 

quantified as 0.26 [0.22; 0.33] and 0.29 [0.27; 0.41] μg/m3 for bovines (about 2% and 1% 
of the respective daily averages) and 0.01 [0.01; 0.05] and 0.04 [0.004; 0.16] μg/m3 for 
swine (Lunghi et al., 2024). 

 Decomposition of organic materials in the manure pits produces mal odour and 

low molecular weight compound containing sulphur (Merril and Haverson, 2002 ;O’ 
Neil and Philips, 1992). Livestock farming contributes to air pollution through 

emissions of ammonia and other air pollutants particularly in areas with high density 

farming (Williams, 2024; Smith and Heederik, 2017). 

 

5. Human Health Problem 

 The faeces of livestock species contains pathogens and present a risk to human 

health. The common pathogens found in livestock faeces likely to cause human risk are: 

E.coli, Campylobacter, Salmonella, Giardia, Cryptosporidium parvum, norovirous, etc,. 

The improper animal waste disposal may expose human beings to pathogens via water, 

sanitation and hygiene related pathways in the low-income countries where household 
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livestock, small scale animal operation and free roaming animals are common (Priya, et 

al. 2020; Penakalapati et al.,2017). The movement of microbes from faecal material 

depends on how manure is stored and applied in the crop fields, rainfall quantity and 

proximity to river and water bodies. Grazing of animals in the open field allows greater 

movement of microbes from one place to another. With precipitation, manure is 

converted into slurry and moves into soil easily (US Environmental Protection Agency, 

2009).   

 Water polluted by inadequately treated sewage and animal dung carry 

pathogens like bacteria, parasites and virus that pose serious threat to human health.  

Diarrheal diseases due to contamination of water and food claimed more than four 

million lives of which 80% are children under age 5(Wang et al. 2015).The International 

Livestock Research Institute (ILRI), Kenya and the Institute of Zoology, UK reported 

that most of these human infections were acquired from livestock. The study showed 

that 27% of livestock in developing countries like India showed signs of current or past 

infection with bacterial food-borne disease — a source of food contamination and 

widespread illness (Ravindra and Sexena, 2018). The pathogens present in the cattle 

faeces like.E. coli, Campylobacter, Salmonella, Cryptosporidium parvum, and norovirus 

are likely to be harmful to human health. The enteric pathogens present in the swine 

manure like Clostridium perfringens, E. coli, Salmonella, Campylobacter, 

Cryptosporidium, Giardia and norovirus are also important cause of risk to human 

health ( Guan and Holley, 2003). In one outbreak in Swaziland cattle reported about 

40000 cases of waterborne diseases (Effer et al., 2001). Wilson et al, 2008 in their study 

concluded that 96.6% of Campylobacter jejuni infection in Lancashire, UK was from 

farm livestock. 

 

6. Economic value of livestock waste 

Livestock population in India are concentrated in the rural areas with ruminants and 

poultry. Due to the high demand of animal protein, the livestock population is 

increasing every year. The increased livestock population is producing an increase of 

animal waste which is harmful to the environment if not processed properly. Animal 

waste can be used as organic fertilizer or an alternative energy source, biogas. Livestock 

waste as an alternative source of energy has many advantages like odourless fuel and 

reducing soil, water and air pollutions ( Sahara, 2024).Circular economy aims at more 

sustainable development through increased recycling of animal waste. The nutrient 

recovery from animal manure has direct environmental benefits ( Rao et al.2017; Neo 

2010) and may replace the synthetic fertilizers and thus reduce the costs, emissions and 

pollution associated with the production and use of synthetic fertilizers (Buckwell and 

Nadeu 2016; Yu and Wu 2018). Recycled nutrients may reduce the dependency on 

synthetic fertilizers which play a major role in achieving Sustainable Development 

Goals on food and nutrition security, clean water and sanitation, sustainable cities and 

life below water and on land ( Zhu et al.2017). Waste treatment and management 
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technologies are not well established practices due to the difficulty to attribute 

economic value to associated social and environmental impacts of nutrient pollution. 

In a case study by Sampat et al.( 2021) on livestock waste management in the State of 

Wisconsin, USA estimated that every excess kilogram of phosphorous runoff from 

livestock waste results in total income losses of 74.5USD.  

 

7. Problems of proper disposal of livestock waste 

 Over the past several decades, increased concentration of livestock farms, has 

spurred greater concern over the environmental implications of animal feeding 

operations. Manure generated as a by-product of livestock production has been linked 

to water and air pollution problems in many watersheds around the world. Location of 

confined livestock operations in close proximity to urban areas has also had impacts on 

nearby residential property values. Practices designed to reduce adverse environmental 

impacts of manure production and handling show varying degrees of promise. 

However, the usefulness of these practices is limited in some areas by various economic 

constraints such as cost to livestock operations, lack of adequate land for crop 

utilization of manure nutrients, and lack of incentives to promote uses of manure that 

are beneficial both from an environmental standpoint and from the farmer’s point of 

view (Edward and Keith, 2008). To reduce the environmental pollution of 

antimicrobials and transmission and development of antimicrobial resistance(AMR), 

the Republic of China has banned direct application of animal waste on farmlands. The 

China government has adopted phasing out the non-therapeutic use of antimicrobials, 

developing substitutes of antimicrobials, enhancing animal welfare in farms, 

promoting diversification of animal farms, and developing antimicrobial removal and 

disinfection technologies for animal waste management in animal agriculture (Cheng 

and Cheng, 2024). A waste management study conducted in three towns of Tigray, 

Ethiopia revealed that the manure management practices were unsafe for urban 

inhabitants and environment. The study found that nearly 68% of respondents 

collected manure from animal houses once a day using and stored as heap within 10 

meters distance from the farmand  6% of the households stored manure for more than 

three months.The manure was primarily converted into dry dung for fuel followed by 

fertilizer. The critical manure management constraints were lack of technical knowhow, 

shortage of land, distant plots, lack of transport, less market demand and labour 

intensiveness in their order of importance (Berihu and Ebrahim, 2024). 

 

8. Government policy for waste disposal  

To reduce the environmental pollution of antimicrobials and transmission and 

development of antimicrobial resistance (AMR), the Republic of China has banned 

direct application of animal waste on farmlands. The China government has adopted 

phasing out the non-therapeutic use of antimicrobials, developing substitutes of 

antimicrobials, enhancing animal welfare in farms, promoting diversification of animal 
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farms, and developing antimicrobial removal and disinfection technologies for animal 

waste management in animal agriculture (Cheng and Cheng, 2024). India Government 

launched GOBAR-Dhan programme as a part of Swach Bharat Mission to boost rural 

households income using animal waste to produce organic manure and energy ( 

Ministry of Energy, Government of India, 2021). 

 

9. Conclusion 

The developing and developed nations must adopt right strategies for the proper 

disposal of animal waste to protect the environment and improving the quality of 

human and animal health in the world. Keeping in to the mind of growing human 

population, ensuring of food and livelihood security and changing life style of the 

population, a balance has to be made on how much to be produced from animal 

sources. The national governments should frame rules and regulations regarding the 

proper disposal of the animal waste and ensure the adherence to the rules with 

involvement of all stake holders. While enforcing the compliance, due care must be 

taken the livestock owners are not seriously compromised. The civil societies, research 

institutions, developmental agencies, world bodies and political entities must work in 

unison with the local governments to educate the farmers about proper disposal of 

animal waste and scientific recycling of waste to get economic benefits.   
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