BKAP696
[1-7]

REVIEW ARTICLE

Bhartiya Krishi Anusandhan Patri

Revitalizing Agriculture: Role of Cow Dung and Urine in
Promoting Sustainability

Dhananjay Patra’, Nalin Bharti' 10.18805/BKAP696

ABSTRACT

Cow dung and urine have been used as natural fertilizers and pesticides for centuries in India and recent scientific research has
confirmed their effectiveness in promoting sustainable agriculture. Cow dung is a rich source of organic matter, essential nutrients
such as nitrogen, phosphorus and potassium and beneficial microorganisms that can enhance sail fertility and plant growth. On the
other hand, cow urine contains high levels of nitrogen, urea and minerals that make it a potent fertilizer and pest repellent. Currently,
there is growing research attention towards exploring the potential applications of cow dung and urine for sustainable agriculture. This
study highlights the various uses of cow dung and urine, including their role in transforming from chemical to natural farming, converting
fallow to fertile land and promoting sustainable agriculture to develop a healthier and more harmonious relationship between humans

and the environment.
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Cow dung and cow urine are natural by-products of cows
and other ruminants that can be used in sustainable
agriculture practices (Gupta et al., 2016). These rich sources
of nutrients and organic matter can improve soil health,
support healthy plant growth and reduce reliance on
synthetic fertilizers (Rawat et al., 2019). Cow dung is
commonly used as a fertilizer in sustainable agriculture. It
contains various nutrients, such as nitrogen, phosphorus
and potassium, essential for plant growth (Khan et al., 2010).
It can be mixed with other organic matter, such as crop
residues and compost, to create a nutrient-rich soil
amendment that improves soil structure, increases water
retention and supports healthy plant growth. Cow urine also
contains various nutrients and minerals that can benefit
plants (Sodani and Kumar, 2017). It is high in nitrogen and
can be used as a liquid fertilizer or foliar spray. Additionally,
it contains trace elements such as copper, iron and zinc,
which are important for plant growth and can help improve
soil health.

Cow dung and cow urine have a variety of uses in
promoting soil fertility and agriculture sustainability (Zaman
et al., 2017). Cow dung is an excellent organic fertilizer used
as a soil amendment, mixed with other organic matter, or
applied directly to the soil. Cow dung can be used in
composting to create nutrient-rich organic matter that can
improve soil health and support healthy plant growth
(Nagavallemma et al., 2004). Cow urine contains natural
insecticidal properties that can control pests and plant
diseases (Miah et al., 2017). Cow dung can be used as a
seed starter mix to improve seed germination rates. Cow
dung can improve soil structure and water retention, making
it easier for plants to absorb nutrients and water (Lim et al.,
2015; Shaji et al., 2021). Using cow dung and cow urine in
sustainable agriculture practices can help reduce the use
of synthetic fertilizers, which can have negative
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environmental impacts such as soil degradation and water
pollution (Mohapatra et al., 2009). It provides a more
sustainable source of nutrients and organic matter,
contributing to a more environment-friendly and sustainable
food system.

Cow dung and cow urine have been used in agriculture
for centuries and are considered natural and sustainable
fertilizers. Using cow dung and cow urine in agriculture is a
sustainable and environment-friendly approach that can help
farmers improve their crop yields while reducing their
reliance on synthetic chemicals. In the next section, we
discuss the different uses of cow dung and urine as a
resource in sustainable agriculture and draw conclusions.

FROM WASTE TO WEALTH: UTILIZING COW DUNG
AND URINE IN SUSTAINABLE FARMING PRACTICES

Soil productivity

Cow dung is a valuable resource that can improve soil
productivity and contribute to sustainable agriculture
practices. It contains various nutrients and microorganisms
that can enhance soil fertility, support healthy plant growth
and promote a more sustainable food system (Gupta et al.,
2016). Cow dung is a rich source of nutrients, such as
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nitrogen, phosphorus and potassium, essential for plant
growth. These nutrients are released slowly over time,
providing a sustained source of plant nutrition. Cow dung is
high in organic matter, which can improve soil structure and
water-holding capacity. Organic matter helps to reduce soil
erosion, increase water infiltration and provide a source of
food for soil organisms (Bot and Benites, 2005). Cow dung
is a rich source of beneficial microorganisms, including
bacteria and fungi, which play an important role in breaking
down organic matter and releasing nutrients. These
microorganisms can also help to suppress harmful plant
pathogens and pests. Cow dung has a neutral pH, which
can help to balance soil acidity levels. This is important for
plant growth, as soil that is too acidic or alkaline can inhibit
nutrient uptake and reduce crop yields (Soliaman et al.,
2022). Using cow dung as a fertilizer is a sustainable
practice, as it reduces the need for synthetic fertilizers that
can have negative environmental impacts.

Cow urine has been traditionally used in India as a
natural fertilizer for crops, as it is believed to have several
beneficial properties that can enhance soil productivity. In
recent years, there has been increasing interest in using
cow urine as a potential soil amendment, particularly among
organic farmers and proponents of sustainable agriculture.
Cow urine is rich in important nutrients essential for plant
growth and development, including nitrogen, phosphorus
and potassium (Saunders, 1982). These nutrients are
present in urea, ammonia and other organic compounds,
which plants can readily absorb and use for their growth
(Prabhu and Mutnuri, 2014). In addition to its nutrient
content, cow urine contains a range of beneficial
microorganisms, including bacteria, fungi and other
microbes. These microorganisms can help to promote soil
health by improving soil structure, increasing nutrient
availability and suppressing harmful pathogens and pests.

Several studies (Cookson and Cornforth, 2002; Owens
et al., 2017; Pradhan et al., 2018; Wachendorf et al., 2005)
have investigated the potential benefits of using cow urine
as a soil amendment. For example, a study conducted in
India found that applying cow urine significantly increased
the yield of several crops, including wheat, rice and maize
(Basak et al., 2012). The study suggested that this effect
was likely due to nitrogen and other nutrients in the urine
and the beneficial microorganisms it contained. Another
study conducted in Brazil found that applying cow urine to
soil increased the soil's microbial activity, which led to
increased plant growth and yield (Major et al., 2005). The
study shows that this effect was likely due to the presence
of urea and other organic compounds in the urine, which
served as a source of nutrients for the soil microorganisms.

Combining cow dung and cow urine can have a powerful
effect on soil productivity. Cow dung is rich in nitrogen and
phosphorus, while cow urine contains high potassium levels
and micronutrients. Combined, they can provide a balanced
mix of essential plant nutrients, improve soil structure and
water-holding capacity, enhance microbial activity and even

provide natural pest control (Dhama et al., 2005; Pathak
and Ram, 2013). The result is improved soil productivity
and healthy plant growth. Using cow dung and urine is a
sustainable and eco-friendly way to enhance soil fertility and
promote healthy crops, making it a valuable tool in
sustainable farming practices.

Organic fertilizer

Cow dung is a type of animal waste that comes from cows.
It comprises undigested feed, water and microorganisms
and contains nitrogen, phosphorus and potassium nutrients.
Cow dung is often used as a source of fuel in some regions
of the world and as a valuable organic fertilizer. Organic
fertilizer is a type of fertilizer made from organic materials
such as plant and animal waste. It differs from synthetic or
chemical fertilizers made from inorganic compounds (Assefa
and Tadesse, 2019). Farmers and gardeners often use
organic fertilizers to improve soil fertility, reduce
environmental impact and promote healthy plant growth
(Hazra, 2016). Cow dung is a common ingredient in organic
fertilizers, providing valuable nutrients to plants and helping
to improve soil structure (Shaji et al., 2021). When cow dung
is used as a fertilizer, it can help increase the soil's organic
matter content, improving soil fertility and water-holding
capacity. Cow dung can also help stimulate the growth of
beneficial microorganisms in the soil, aiding in nutrient
cycling and improving plant health. Organic fertilizers have
several benefits over synthetic fertilizers. They are generally
more sustainable and environmentally friendly, made from
renewable resources and do not contribute to soil and water
pollution (Senesi, 1989). They also tend to release nutrients
more slowly over time, which can help to reduce nutrient
loss and improve plant growth.

Cow urine is another type of animal waste that can be
used in organic fertilizers. It is a liquid waste product
composed of water, urea, minerals, enzymes and other
organic compounds (Dhama et al., 2005). In traditional
Indian agriculture, cow urine has been used as a natural
pesticide and fertilizer for centuries. Cow urine is rich in
nitrogen, potassium and other nutrients essential for plant
growth. When used as a fertilizer, it can help to improve soil
fertility and stimulate plant growth (Pradhan et al., 2018). In
addition to its nutrient content, cow urine also contains
beneficial microorganisms that can help to enhance soil
health and reduce plant diseases (Boraiah et al., 2017).
Organic fertilizers made from cow urine are often combined
with other organic materials such as cow dung, compost
and other plant-based materials. The specific recipe used
to make the fertilizer will depend on the specific nutrient
needs of the plants being grown and the characteristics of
the soil.

One of the advantages of using organic fertilizers made
from cow urine is that they are completely natural and do
not contain harmful chemicals or synthetic compounds (Saini
et al., 2019; Shaji et al., 2021). They are also sustainable
and environmentally friendly, made from renewable
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resources and do not contribute to soil or water pollution.
Another advantage of using cow urine in organic fertilizers
is that it can help to repel pests and diseases. Cow urine
contains compounds such as urea, uric acid and ammonia,
which can deter insects and other pests from attacking
plants. Moreover, cow urine contains enzymes and other
organic compounds that can help to break down harmful
pathogens and reduce the risk of plant diseases (Mohanty
et al., 2014).

The combination of cow dung, cow urine and organic
fertilizer production can have a powerful effect on sustainable
agriculture. Cow dung and urine are rich in nutrients and
beneficial microbes, making them ideal ingredients for
producing organic fertilizers (Reddy and Menon, 2021). It
provides a sustainable and effective way to enhance soil
productivity and promote healthy plant growth (ibid.).

Plant growth

Cow dung is a natural source of nutrients that can promote
plant growth. It contains many nutrients, including nitrogen,
phosphorus, potassium, calcium and magnesium. However,
in addition to these nutrients, cow dung contains plant
growth-promoting bacteria (PGPB) which can further
enhance plant growth (Mukhuba et al., 2018). PGPB are
beneficial microorganisms that live in the rhizosphere (the
area around plant roots) and help to promote plant growth
by improving nutrient uptake, reducing plant stress and
protecting against pathogens (Bashan and De-Bashan,
2005). Cow dung is rich in PGPB, making it a valuable
resource for farmers and gardeners who want to promote
healthy plant growth. The PGPB found in cow dung includes
bacteria such as Azotobacter, Rhizobium and Bacillus
(Itelima et al., 2018). These bacteria can help to fix
atmospheric nitrogen, making it available to plants and
improving soil structure and water-holding capacity. They
can also produce plant growth hormones such as auxins
and cytokinins, stimulating root growth and increasing
nutrient uptake (Kundan et al., 2015). When cow dung is
used as a fertilizer, the PGPB it contains can help to enhance
plant growth and productivity. In addition to direct benefits
to the plant, PGPB can also help to improve soil health by
increasing organic matter content and enhancing nutrient
cycling (Kumar et al., 2022). This can result in long-term
improvements in soil fertility and productivity (ltelima et al.,
2018). One of the advantages of using cow dung as a source
of PGPB is that it is a natural and sustainable resource.
Unlike synthetic fertilizers, which can have negative
environmental impacts and contribute to soil degradation,
cow dung can help improve soil health and promote
sustainable agriculture.

Cow urine is another natural resource that can promote
plant growth and contains PGPB. These PGPBs are
beneficial microorganisms that can help to improve plant
growth by increasing nutrient availability, reducing stress
and protecting against pathogens (Anandham et al., 2015).
The PGPB found in cow urine includes bacteria such as

Bacillus, Pseudomonas and Azospirillum (Apollon et al.,
2022). These bacteria can help to promote plant growth in
several ways. For example, they can fix atmospheric nitrogen
and convert it into forms available to plants, such as
ammonium and nitrate. They can also solubilize phosphorus
and other micronutrients, making them more easily absorbed
by plant roots (Olaniyan and Adetunji, 2021). In addition to
nutrient cycling, PGPB in cow urine can also produce plant
growth hormones such as auxins, cytokinins and
gibberellins, which can stimulate root growth and enhance
nutrient uptake (Yatoo et al., 2020). These hormones can
also help to reduce plant stress and promote overall plant
health. When cow urine is used as a natural fertilizer, the
PGPB it contains can help to enhance plant growth and
productivity. In addition, using cow urine as a fertilizer can
help reduce the amount of synthetic fertilizers used, which
can have negative environmental impacts. One of the
advantages of using cow urine as a source of PGPB is that
it is a natural and sustainable resource. Cow urine is readily
available and can be collected easily. It is also a low-cost
option for farmers and gardeners who want to promote
healthy plant growth without synthetic fertilizers.

Cow dung and cow urine are both natural resources
that can be used to promote plant growth. When combined,
they can provide a powerful source of nutrients, beneficial
microorganisms and natural pest control, all of which can
help to improve soil health and increase crop yields (Ananno
et al., 2021). Cow dung is a natural source of nutrients,
including nitrogen, phosphorus, potassium and other
micronutrients. It also contains PGPB, which can help to
enhance plant growth and improve soil health. On the other
hand, cow urine is rich in nitrogen, potassium and other
nutrients, as well as PGPB, that can further enhance plant
growth. When cow dung and cow urine are combined, they
can create a natural fertilizer rich in nutrients and beneficial
microorganisms. Therefore, cow dung and cow urine are a
powerful combination of nutrients, beneficial microorganisms
and natural pest control properties that can help to promote
healthy plant growth and improve soil health.

Crop quality and productivity

Cow dung and urine have been used as traditional
agricultural inputs for centuries. They have long been
recognized as valuable resources that can significantly
enhance crop yields (Powell, 2014). Cow dung and urine
are rich sources of essential plant nutrients such as nitrogen,
phosphorus and potassium. These nutrients are vital for plant
growth, development and productivity (Raj et al., 2014).
Applying cow dung and urine can provide plants with a slow-
release source of nutrients, which are more readily available
than chemical fertilizers (Ansari et al., 2016).

Additionally, cow urine contains micronutrients such
as iron, magnesium and copper, which are essential for
crop growth. Cow dung and urine are excellent inputs for
soil fertility management. They contain organic matter,
which, when added to soil, enhances soil structure and
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water-holding capacity (Gugalia, 2021; Shepherd et al.,
2002). Organic matter is also essential for improving soil
fertility by providing a rich source of beneficial
microorganisms that support soil health and promote
nutrient cycling. Cow dung and urine also have alkaline
properties that help neutralize acidic soils, making nutrients
more available to plants. Cow urine has natural pesticide
properties that can help control pests and diseases in
crops. The active compounds present in cow urine, such
as neem and turmeric, have been found to have insecticidal
and fungicidal properties that can prevent crop damage
caused by pests and diseases (Baruah and Gaikwad,
2013). The use of cow dung and urine can help reduce soil
erosion, which is a significant factor that affects crop yield
(Uzoma et al., 2011). The organic matter present in these
inputs increases aggregate soil stability, which helps to
prevent soil erosion caused by wind and water. Cow dung
and urine can improve crop quality, increasing market value.
These inputs’ nutrients and organic matter promote healthy
plant growth, improving crop quality (Reeve et al., 2016).

Transforming from chemical to natural farming

Cow dung and urine play a crucial role in practicing natural
farming, a sustainable and environmentally friendly farming
practice (Asokan et al., 2020; Devarinti, 2016; Korav et al.,
2020; Saxena et al., 2022). Cow dung and urine are rich in
essential nutrients such as nitrogen, phosphorus and
potassium for plant growth. When used as organic fertilizers,
they improve soil fertility and promote the growth of beneficial
microorganisms, essential for soil structure and nutrient
cycling. Moreover, these organic inputs improve soil texture,
water-holding capacity and aeration, which enhances crop
growth and vyields. Using cow dung and urine in natural
farming can promote soil health. These inputs contain
organic matter that can help increase soil microbial activity,
which is essential for soil structure and fertility (Saharan et al.,
2023). Cow urine contains natural pesticides, such as neem
and turmeric, to help prevent crop pest infestations. These
natural pesticides effectively control pests and diseases
without causing harm to the environment or the ecosystem
(Kumawat et al., 2014).

Using cow dung and urine in natural farming reduces
the environmental pollution caused by chemical fertilizers
and pesticides. These natural inputs are locally available,
inexpensive and do not harm the environment. Moreover,
they promote using renewable resources, such as compost
and biogas, which can replace synthetic fertilizers and fossil
fuels. Using cow dung and urine in natural farming can also
benefit livestock health (Mohanapure and Chavhan, 2020;
Pradhan et al., 2018). Cow urine has antimicrobial and
antifungal properties, which can prevent infections and
promote animal health. The use of cow dung and urine in
natural farming is a sustainable and effective way to
transform from chemical to natural farming (Devarinti, 2016;
Khan et al., 2022). This approach promotes biodiversity,
reduces environmental pollution and supports the long-term

health of our planet (Korav et al., 2020). As farmers
increasingly recognize the benefits of natural farming, using
cow dung and urine is likely to become an increasingly
important part of sustainable agricultural practices (Khadse
and Rosset, 2019; Kumar, 2023; Smith et al., 2020).

Revitalizing fallow lands into fertile landscape

Using cow dung and urine to transform fallow land into
fertile land is a time-tested and highly effective agricultural
practice (Lekasi et al., 2003). Cow dung and urine contain
essential nutrients, organic matter and beneficial
microorganisms that can help improve soil fertility and
productivity (Dhiman et al., 2021; Pathak and Ram, 2013).
Cow dung and urine can help restore the natural balance
of nutrients and microorganisms in the soil, making it more
fertile and productive (Gashaw, 2016). One of the primary
ways cow dung and urine are used to transform fallow land
into fertile land is through composting (Harris, 2002; Lekasi
et al., 2003; Tran et al., 2020). Cow dung is collected and
mixed with other organic materials like leaves, grass and
food waste to create a nutrient-rich compost (Adhikary,
2012; Waqas et al., 2018). Cow urine is also added to the
compost to increase its nutrient content and promote the
growth of beneficial microorganisms. The compost is added
to fallow land to improve soil fertility and promote healthy
plant growth.

In addition to composting, cow dung and urine can also
be used as natural soil amendments (Jauregi et al., 2021).
Cow dung contains essential nutrients like nitrogen,
phosphorus and potassium and beneficial microorganisms
that can help improve soil structure, increase water-holding
capacity and promote healthy plant growth. Cow urine
contains nutrients like nitrogen, potassium and phosphorus,
which are vital for healthy plant growth. When added to fallow
land, cow dung and urine can help restore the natural
balance of nutrients and microorganisms in the soil, making
it more fertile and productive (Bekunda et al., 2010; Giller
et al., 1997; Powell et al., 2004). Another way to use cow
dung and urine in transforming fallow land into fertile land is
to make a natural pesticide (Bishnoiand Bhati, 2017; Shaibur
et al., 2021). Cow urine contains natural insecticidal
properties that can help control pests like aphids, mites and
whiteflies (Suganthy, 2020). When sprayed on crops, cow
urine can repel insects and prevent infestations without using
harmful chemical pesticides (Deshmukh, 2015). Cow dung
can also be used to make a natural insecticide by mixing it
with water and applying it to crops.

Using cow dung and urine to transform fallow land into
fertile land is a sustainable and environmentally friendly
alternative to synthetic fertilizers and pesticides (Harris, 2002;
Tran et al., 2020). It promotes soil health and biodiversity and
reduces environmental pollution. As more farmers recognize
the benefits of using cow dung and urine, the practice will
likely become an increasingly important part of sustainable
agricultural practices (Ansari et al., 2016; Bishnoi and Bhati,
2017; Devarinti, 2016; Ferdous et al., 2021).
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CONCLUSION

In conclusion, cow dung and urine are not just waste
products from cattle farming; these are sacred signs of
sustainable agriculture. These natural substances have
been used for centuries by farmers worldwide as organic
fertilizers and pesticides and their benefits cannot be
overstated. Cow dung and urine provide essential nutrients
for plant growth, improve soil structure and water retention
and help control pests and diseases naturally. Furthermore,
using cow dung and urine in agriculture promotes a circular
economy, turning waste products into valuable resources.
This reduces the need for synthetic fertilizers and pesticides,
which have negative impacts on the environment and human
health. In addition, cow dung and urine are readily available,
inexpensive and easy to apply, making them accessible to
farmers of all scales.

It is high time that we recognize the potential of cow
dung and urine as valuable resources for sustainable
agriculture. Governments and institutions should invest in
research and development to explore more ways to optimize
their use in agriculture. Farmers should also be educated
on the proper collection, storage and application of cow dung
and urine to maximize their benefits. The utilization of cow
dung and urine in agriculture is beneficial not only for the
environment but also for farmers and consumers who will
enjoy healthier and more nutritious crops. As we face global
challenges such as climate change, soil degradation and
food insecurity, using cow dung and urine in sustainable
agriculture could be a game-changer in achieving a more
sustainable and resilient food system.
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