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ow dung and cow urine are vital by-products 

of livestock rearing, playing a crucial role in 

sustainable agriculture. These organic 

resources are rich in diverse microorganisms, 

including bacteria, fungi, actinomycetes, and protozoa, 

which contribute 

significantly to ecological 

balance and agricultural 

productivity. The microflora 

present in cow dung and urine 

enhances soil fertility, 

facilitates nutrient cycling, 

and suppresses plant 

pathogens, making them integral components of 

organic farming and sustainable agroecosystems. Cow 

dung is particularly abundant in cellulose-degrading 

bacteria that accelerate the decomposition of organic 

matter, while cow urine harbours nitrogen-fixing and 

antimicrobial microorganisms. Together, they form an 

efficient, natural nutrient-recycling system essential 

for maintaining soil health and crop productivity. 

Microorganisms isolated from cow dung are 

extensively applied in the production of biofertilizers, 

biopesticides, and composting agents. Likewise, cow 

urine is valued for its therapeutic properties and has 

been traditionally utilized for its antimicrobial and 

bioenhancing potential. 

Cow Dung 

Cow dung, the undigested residue 

excreted by herbivorous bovines, 

is a mixture of faeces and urine in 

a 3:1 ratio. It primarily contains 

lignin, cellulose, and 

hemicellulose, along with 24 

minerals, including nitrogen, 

potassium, and trace amounts of 

sulphur, iron, magnesium, copper, cobalt, and 

manganese. In Ayurveda, it is valued as a natural 

purifier and finds applications in agriculture, energy 

production, environmental conservation, and 

therapeutics. Notably, dung from indigenous cattle 

contains higher levels of calcium, phosphorus, zinc, 

and copper compared to crossbred cattle. 

Microbial Diversity and Agricultural Benefit 

Cow dung harbours diverse microbial populations, 

including bacteria, fungi, and protozoa. These 
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microorganisms contribute significantly to soil health 

by promoting nutrient mobilization and plant growth. 

• Phosphorus and Zinc Solubilization: Microbial 

genera such as Sphingomonas, Gemmatimonas, 

Pseudomonas, Bradyrhizobium, and Bacillus 

subtilis are utilized in phosphorus solubilisation. 

For zinc solubilization, species like Bacillus 

megaterium and Pseudomonas kilonensis play a 

vital role. 

• Sulfur Oxidation: Bacteria, including species from 

Hydrogenophaga and B. subtilis are effective in 

sulfur oxidation, aiding plant nutrient uptake. 

• Growth-Promoting Compounds: Bacillus 

amyloliquefaciens, B. subtilis, and Lysinibacillus 

xylanilyticus contribute to the production of indole-

3-acetic acid (IAA), a critical plant hormone. 

Biocontrol and Disease Resistance 

Microbial species present in cow dung exhibit strong 

biocontrol properties. Fungi like Aspergillus niger and 

Trichoderma harzianum, as well as bacteria such as 

Bacillus cereus, inhibit seedling blight in crops like 

cowpea and maize. Additionally, B. subtilis is effective 

against pathogens such as Fusarium oxysporum and 

Botryodiplodia theobromae. 

Bioremediation Potential 

Cow dung microflora exhibits the capacity to degrade 

both organic and inorganic pollutants, making it an 

eco-friendly solution for environmental restoration. 

Microbial species such as Pseudomonas, Bacillus, and 

Aspergillus are effective in breaking down petroleum 

derivatives, agricultural pesticides, and biomedical 

waste. Fungal species like Periconiella have shown 

remarkable efficiency in decomposing biomedical 

waste, while cow dung slurry aids in the remediation 

of harmful agrochemicals. 

Therapeutic Applications 

Cow dung is a key constituent of the traditional 

Panchgavya and has been reported to possess 

therapeutic properties against ailments such as cancer 

and diabetes. The bacterium Mycobacterium vaccae, 

isolated from cow dung, exhibits anti-depressant 

activity and shows potential in the treatment of asthma, 

cancer, and leprosy. Additionally, cow dung serves as 

a substrate for the production of fibrinolytic enzymes 

with established applications in cardiovascular 

therapy. 

Biogas Production 

Cow dung is a vital resource for biogas production, 

generating sufficient fuel to meet the cooking needs of 

an average family. Microbes like Methanosarcina and 

Methanobrevibacter play pivotal roles in methane 

production, contributing to renewable energy solutions 

(Kusmiyati et al., 2023). 

Food Preservation 

Lactic acid bacteria (LAB) derived from cow dung, 

including Bacillus smithii and Lactobacillus 

equigenerosi, exhibit antimicrobial properties and 

potential as natural food preservatives. Bacteriocin 

production by these bacteria ensures safer, chemical-

free food preservation (Dhiman et al., 2021). 

Table1: Comparison of soil properties with addition of dung 

Characteristics Dung Dung + Soil (1:3) 

pH 5.10 6.50 
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OC (%) 37.10 40.20 

N (ppm) 40.10 86.30 

P (kg/ha) 121.00 135.30 

K (g/kg) 0.276 0.997 

Moisture (%) 68.00 71.00 

                                                                                                                    (Dhiman et al., 2021) 

Cow Urine 

• Cow urine, or "Gomutra," has long been recognized 

in traditional Ayurvedic medicine for its germicidal, 

antibiotic, and antimicrobial properties. Scientific 

studies have highlighted its ability to inhibit harmful 

pathogens like Salmonella typhi, Escherichia coli, 

Pseudomonas aeruginosa, Staphylococcus 

epidermidis, and Streptococcus pyogenes. 

• On average, a healthy cow excretes 6-10 litres of 

urine per day. Thus, two cows can produce 

approximately 4,380 litres of urine annually, 

contributing about 65 kg of nitrogen, equivalent to 

roughly 136 kg of urea, making it a valuable input 

for sustainable farming systems. 

• Nutrient cycling via cow urine is significant, as 

cows retain only about 20% of their nitrogen intake, 

excreting approximately 52% in urine and 28% in 

dung. Owing to its low carbon content and high 

nutrient concentration, cow urine serves as an 

effective natural fertilizer, enhancing crop health 

and productivity while reducing reliance on 

synthetic agrochemicals. 

Table 2: Physicochemical and Bioactive Properties of Cow Urine 

S. No. Constituents Concentration 

1.  pH 7.438.4 

2.  Specific gravity 1.02531.045 

3.  EC >23.7 mS/cm 

4.  Urea nitrogen 23,000328,000 mg/L per day 

5.  Total nitrogen 6800321,600 mg/L per day 

6.  Ammonia nitrogen 100031700 mg/L per day 

7.  Allantoin 77033400 mg/L per day 

8.  Calcium 1003140 mg/L per day 

9.  Chloride 103110 mg/L per day 

10.  Creatinine 15320 mg/L per day 

11.  Phenols 4.7580 mg/100 mL 

12.  Urea 440 mg/L 

13.  Hippuric acid 5.9638.93 mg/L 

http://www.agrirootsmagazine.in/


 
 www.agrirootsmagazine.in        

Volume 3, Issue 9 I September, 2025 

 

19 

14.  Total phosphorus 305 mg/L 

15.  Amylase 90.236 units 

16.  Magnesium 3.7 mg/L per day 

17.  Potassium 14.4327 mg/L per day 

18.  Sodium 430036100 mg/L per day 

19.  Ammonia 20mg/L 

20.  Sulfate 3-5 mg/L per day 

21.  Uric acid 150-530 mg/L per day 

22.  Leucocyte <15 µL 

(Devasena and Sangeetha, 2022) 

       

 Agricultural Benefits of Cow Urine 

 

Fig. 1: Benefits of Cow Urine 

Plants growth 

Cow urine is a potent bioresource for enhancing soil 

fertility, crop productivity, and quality. A study 

conducted in Sikkim reported that its application 

significantly improved growth parameters of 

buckwheat (Fagopyrum esculentum), yielding values 

of 116.2 cm plant height, 0.64 cm stem girth, 13.5 

leaves per plant, 12.6 cm root length, 102 seeds per 

plant, and a test weight of 22.4 g. 

Bio Pesticides 

Cow urine, when enriched with neem leaves, serves as 

an effective biopesticide. These natural biopesticides 

are environmentally safe, do not persist in the food 

chain, and mitigate the adverse effects associated with 

synthetic chemical pesticides. 

Soil Physical and Chemical Properties 

A field experiment in Nepal demonstrated that foliar 

application of nitrogen at 150 kg/ha using cow urine 

yielded the highest soil pH (6.0), organic matter 

content (5.43%), available phosphorus (147 kg/ha), 

and nitrogen (0.31%), all significantly higher than the 

control (Sharma et al., 2016). 

Soil Microbiology 

Cow urine has a significant effect on soil microbial 

population. A study conducted in Karnataka showed 

that the application of FYM at 12.5 t/ha combined with 

cattle urine at 34,300 L/ha significantly increased the 

soil microbial population, including bacteria (47.0 × 

10u cfu/g), fungi (34.6 × 10t cfu/g), and actinomycetes 

(40.0 × 10³ cfu/g) (Veeresha et al., 2014). 

Antifungal Properties 
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Cow urine exhibits antifungal activity, inhibiting the 

growth of Fusarium oxysporum, Rhizoctonia solani, 

and Sclerotium rolfsii. 

Conclusion 

Cow dung and cow urine play a pivotal role in 

sustaining microbial diversity and promoting soil 

health. Their rich microbial communities facilitate 

nutrient cycling, enhance soil fertility, and stimulate 

plant growth. These microorganisms also accelerate 

the decomposition of organic matter, thereby 

improving soil structure and increasing water-holding 

capacity. Additionally, the microbial properties of cow 

dung and urine offer valuable applications in 

sustainable agriculture, composting, and organic 

farming systems. A comprehensive understanding of 

their microbial significance is essential for advancing 

eco-friendly agricultural practices and fostering long-

term environmental sustainability. 
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