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There is an increasing awareness regarding organic farming in the world. But,
Pakistani farmers yet to be realize about worst effect of modern agricultural practice.
Hence alternative types of farming particularly the organic farming is hour of the need
to getrid of inorganic fertilizers, chemicals, pesticides and some growth regulators etc.
Manure has been utilized for centuries as a chief source of nutrients in agriculture.
However, soil properties that mainly contribute to improve soil health are affected by
application of manure i.e. Bulk density, soil aggregate stability, infiltration, soil water
holding capacity, and biological properties are impacted to numerous degrees with
manure application. Imbalance application of inorganic fertilizers and or no
application of organic fertilizers can easily loosen the soil and elevate erosion and loss
soil fertility. Inorganic fertilizers losses from agricultural field are more and also act
as major source of atmospheric pollution. Therefore, proper application of organic and
inorganic fertilizers can improve soil properties and fertility. Manure provides all
essential nutrients required by plants but in limited quantities. It helps in maintaining
C:N ratio in soil and also increases soil fertility and productivity. Due to increase in
biological activity, nutrients that are in lower depths are easily available for plants. It
also acts as much, thereby minimizing evaporation losses from the soil.
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INTRODUCTION

animal’s excreta or decomposed plants and dead animals

Manure is rich in plant nutrients, readily obtained, and
can reduce the reliance on mineral fertilizer. In the
ancient times, farmers used to rely on organically
produced manures for production of crops that proved
excellent for health of soil but the response was slow on
the crop yields thus it was insufficient to meet demand of
food of ever increasing population. In this era, swift
economic development has led farmers to apply
inorganic fertilizers as these are easier to apply,
economical, affordable and their response is quick. The
derived from a French word
“Manoeuvrer” which means to work or manipulate
(Thompson, 1968) and generally meaning of manure is

word “manure” is
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(Parihar et al, 2019). Manures are rich in organic matter
as well as humus thus they are used for improving soil
fertility (Brust, 2019). Organic manure mainly includes
such materials that have natural origin with organic
composition (Ibeawuchi et al, 2015), having higher
nutrients content (Antil and Singh, 2007), used to
increase soil nutritional status as well as soil organic
matter content and increase crop production (Adugna,
2016) (Figure 1). Manures are also known as natural
fertilizer and they are cost-effective as they are mainly
obtained by natural products (Mazid and Khan, 2015).
They are environmental friendly and helped in escalating
the agriculture production of world as it was quite
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difficult to feed the rapidly increasing world population
(Tilman and Clark, 2015). Manure also has a high number
of fibers as animals feed that left undigested like straw,
sawdust or some other bedding contains higher amounts
of fiber (Abd Manaf et al, 2009). However, about 78% of
the N from livestock excreta is lost to the environment
(Bai et al, 2016), so an alternative management strategy
to substitute mineral fertilizer with manure is necessary.
So, farmers can easily sell manure to the people who need
to improve fertility of their soils. Thus, it can also bring
income to the farmers. Use of organic manures improved
soil fertility and increased crop yield. Manures are of
different kinds i.e. solid manures have approximately
26% solid while solid portion and liquid manure are
segregated; solids are mainly used as bedding while
carbon content and some other elements in manure can
be used for the production of different kinds of biofuels
(Shanka, 2020).

Importance of Manures

Soil Water Holding Capacity
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Figure 1. Importance of manures in Agriculture.

The physicochemical and biological properties of the soil,
such as pH, bulk density (BD), enzymatic activity,
aggregation, soil organic carbon (SOC), total N (TN),
available N (AN), available phosphorus (AP), and
available potassium (AK) contents are strongly affected
by the application of manures (Ye et al, 2019). Changes in
the soil properties indicate the sustainability of soil
productivity that will inevitably affect crop yield (Cai et
al, 2019). Manure application represent a sustainable
development strategy to and crop
productivity and increase yield of crops (Du et al, 2020).

improve soil

Manure contains abundant nutrients and binding agents
that increase soil fertility and enzymatic activities and
improves the soil structure (Wang et al, 2017). When
structure of soil is improved then growth of root will be
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Manures are beneficial for soils and crops (Fageria,
2007). Recently, there has been an increasing interest in
the use of organic nutrient sources and soil amendments
have been increased (Park et al, 2011). The fact that they
are commonly using because they are a good source of
carbon (C) (Chandra, 2005) which plays a role in
improving soil quality and climate change mitigation
(Rayne and Aula, 2020). Manure has been promoted as a
viable substitution for mineral fertilizers to increase food
security (Akinnifesi et al, 2010),
sequestration of C in the soil, maintain soil structure and
fertility (Riley et al, 2008) and reduce mineral fertilizer
inputs and harmful environmental impacts (Du et al,
2020). Use of manures alongside the inorganic fertilizers
lead to increase the organic matter in soil, improved soil
structure, increased soil water holding capacity and rapid
the nutrient cycling that helps to maintain the soil
nutritional status, soil cation exchange capacity and all
the biological activities which are happening in the soil.

increase the
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residue

better and a better root growth ultimately improves crop
growth and yield by uptake of sufficient water and
nutrients from soil. Organic manure not only increases
soil carbon inputs but they also influences residues of
crops, which determine benefits of SOC sequestration and
release of nutrients (Kuzyakov and Blagodatskaya, 2015).
Apparently, organic manure treatments can improve
SOCand nutritional status of soils for the long-term
cropping.

Sources of Manure

Manure can be obtained from various sources. The
different sources of manure are given below in figure 2.
Types of Manure

These are the type of manures which are given below and
a detailed overview is given on every type.
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Sources of Manure
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Figure 2. Source of different types of manures.
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Figure 3. Source of different types of manures.

Compost Manure

Composting is a traditional waste management process
(Hottle et al, 2015) that is used since very long time to
decompose organic matter by aerobic process in the
presence of microbes (Ayilara et al, 2020). The major
reasons of composting are recycling of nutrients that are
excreted by the animals, stabilization of organic matter
before its transport/use and reduction of pathogens
present in manure (Bernal et al, 2009). It takes three
months to convert manure into the compost under special
environment (Ahmad et al, 2021). If the conditions
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Digested

manure

Farm yard
manure
(FYM}

during process are not optimum, then it might take more
than 6 months for composting. Manure of horses is
known as best manure to be converted into the compost
(Airaksinen et al, 2001). It only takes about 4 to 6 weeks
for the composting. Composting is done in special
windrows  with  turning or forced aeration.
Vermicomposting is also a good option, but it is marginal.
Waste of poultry farms is also used for composting, that
includes microbial inoculation (Ichida et al, 2001).
Generally, cattle manure is used for composting by the
farmers with the help of a truing machine. Another type
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of livestock composting is known as “co-composting” that
is based on territorial partnership between farmers or
maybe a group of farmers with local communities (Loyon,
2017). Among the organic manures, cattle manure has
been used in the agricultural fields widely and composted
form of cattle manure is mostly preferred over fresh one,
to eliminate risks of nitrogen loss through
leaching/surface runoff, increase organic matter in soil,
suppress soil-borne diseases/pathogens and to mitigate
emission of greenhouse gases (Escribano, 2016).

The compost of livestock waste with minimum usage of
chemical fertilizer as soil amendment in the low-input
intensive farming has been well recognized as vital
practice to enhance fertility and productivity of soil
(Kravchenko et al, 2017). Noteworthy, key benefits of
these practices rely on changes in soil microbial activities
that play key role in mobilization of nutrients and
promotion of plant growth (Sun et al, 2015). Nonetheless,
animal waste composts is used to manage microbial
communities in soil like presence of beneficial and
absence of detrimental soil microorganism may improve
fertility and productivity of soils (Hartmann et al, 2015).
Some previous studies revealed that application of animal
waste composts either alone or combined with in-organic
fertilizers, improved enzymatic activities and soil
bacterial diversities (Zhang et al, 2015). Sun et al. (2015)
said that application of chemical fertilizers like NPK for
long-term caused a significant (p < 0.05) decrease of soil
bacterial diversity, whereas addition of manure restored
soil bacterial diversity.

Li et al. (2017) suggested that combined application of
organic cattle manure compost and in-organic fertilizer
(NPK), not only improved SOC and total nitrogen but also
it enhanced soil bacterial community that is implicated in
decomposition of organic matter and carbon, nitrogen,
and phosphorus transformations in soil. While the effects
nutritional changes and their availability because of
fertilization on soil microbial communities have received
some considerable attention, as specific microbial taxa
were strongly influenced by animal manure compost
fertilization and soil fertility was also influenced in the
flooded rice paddy systems.

Digested Manure

Farm waste is digested anaerobically that includes
livestock manure, it is currently promising technique for
the production of biogas, leading to liquid and solid
digestate that used in the agriculture (Jin et al, 2017). It
is used as an alternative of in-organic fertilizers by the
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farmers (Caracciolo et al, 2015). It is involved in energy
production, another advantage of an-aerobic digestion is
absence or significant reduction of pathogens in digestate
(Xu et al, 2020) and a complete recycling of waste. This
practice is environmental friendly, used in the organic
farming and it does not exclude likelihood of introducing
soil antibiotics (Goulas et al, 2017). Consequently, this is
very crucial to assess potential risk of spreading
antibiotic resistance by application of an-aerobically
digested manure on the agricultural land. Once present in
environment, antibiotics can harm natural microbial
communities and populations (Cleary et al, 2016).
An-aerobic digestion meant by transformation of carbon
(20-95 %) in feedstock into the gaseous carbon
compounds, depending on the kind and recalcitrance of
that feedstock. Digestates are used as fertilizer for crops.
Digestion of animal manures and crop residues reduce
amounts of organic carbon that is introduced into soil in
the comparison to direct incorporation in the soil of un-
digested feedstock (Xu et al, 2020). However, digestion
can increase inputs of organic matter. Simultaneously,
anaerobic digestion of manure leads to stabilize manure
pH and transformation of nitrogen compounds (Moéller
and Miiller 2012).

Farmyard manure (FYM)

Farmyard manures are traditionally applied to the root
crops although it might be more beneficial to use them for
the cash crops. Management of manures within rotation
has been shown the larger effects on yield and quality of
product, including levels of protein in cereals (Watson et
al, 2012).
fertilizers on properties of soil and yield of rice as well as

Effect of organic and in-organic chemical

wheat grain was studied after eight years of the cropping
cycle on soil having loamy sand texture. Incorporation of
crops residue along with NPK (50%) and farmyard
manure contributed to wards meeting 50% requirement
2015).
Application of farmyard manure and crop residues over a

NPK for rice crop (Bhattacharyya et al,

long-term increased SOC content (Ding et al, 2014) and
significantly improved availability of nitrogen,
phosphorus, potassium, sulfur and other soil
micronutrients (Thomas et al, 2019).

Huang et al. (2010) reported that incorporation of
farmyard manures not only improved production of crop
but also slow down rate of soil acidification in the
agricultural ecosystems. Addition of farm yard manure
and integrated use of farm yard manure with inorganic
fertilizers

resulted in the significantly higher
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accumulation of organic carbon over the in-organic
fertilizer alone, after harvesting of maize crop under
maize-wheat cropping system (Kumari et al, 2013).
Francioli et al. (2016) described that as compared to in-
organic fertilizer, the integrated application of inorganic
fertilizer with 22.0 % lower than the recommended dose
along with farmyard manure (20t ha-1) includes solid
cattle manure with the bedding increased soil organic
matter contents, total nitrogen content and soil microbial
biomass carbon significantly (p < 0.05) while the crop
yield was at par. Li et al. (2017) concluded that
application of NPK + manure increased soil total organic
carbon by 143.4 and 54.7%, total nitrogen by 134.0 and
78.3% and yield of crop by 48.9 and 39.6%, respectively,
as compared to in-organic fertilization of NPK.

Green Manure

A green manure is known as a crop that is used primarily
as soil amendment and as a source of nutrient for
subsequent crops. Green manures are agricultural crops
that are grown specifically for the building and
maintaining of soil fertility and soil structure (Brust et al,
2019; Watson et al,, 2002) so they also affect some other
important functions occurring within soil system. These
are normally incorporated back into soil directly or after
removal of crops (Thiessen Martens and Entz, 2011). In
most of the countries green manures have generally used
little by the conventional or non-organic producers but
being enthusiastically adopted by the organic producers.
Green manure approaches to production of crop that may
improve economic viability (Cherr et al, 2006) and it
reduce agricultural environmental impacts (Fageria,
2007). However, such approaches are really complex as
these are dependent on the interactions between green
manure, the environment and or management (Ma et al,
2021). Leguminosae species are commonly used as green
manure because they accumulate large amounts of N in
their biomass through N fixation (Valadares et al, 2016;
Ali and Tahir, 2021). In addition, legumes provide
biomass with a low C:N ratio, leading to rapid N
mineralization after incorporation, and positive effects on
N nutrition even in the early stages of growth of the
following crop (Dawson et al, 2008). Green manures have
ability to replace some, or all of the nitrogen required for
the non-leguminous succeeding crops.

Application of green manures into soil is considered as a
good management practice in agricultural production
system as it stimulates microbial growth and activities in
soil, increase soil organic matter content, preserve the
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physical nature of the soil and improve soil fertility and
crop yield (Adekiya et al, 2020). Leguminous and non-
leguminous plants are being used as “green manures”.
Leguminous green manures have ability to fix large
amounts of atmospheric N2 and it provide higher
amounts of soil organic matter. Non-leguminous green
manures only can improve soil organic matter contents
and they do not fix atmospheric N2. For this major reason,
beet vinasse may be overcome by co-composting with
green manures.

Alarge number of studies have proved the positive effects
of green manure application on improving agricultural
production in different areas (Yang et al, 2018). The
beneficial effects can be summarized as follows: 1)
preventing soil erosion and decreasing the runoff from
farmland in the fallow period (Sharratt et al, 2018)
reducing soil bulk density and increasing the content of
soil organic matter, soil nitrogen, soil phosphorus, soil
potassium and other nutrients, and thus reducing the use
of chemical fertilizers (Chaudhary et al, 2017).
Livestock Manure

The manure of livestock is rich in essential nutrients like
nitrogen, phosphorus, potassium and carbon for plants
(Pagliari and Laboski, 2012) it can increase the burning
issue of global climate change via methane (CH4) and
nitrous oxide (N20) emissions. Farm animals void most of
the nitrogen, phosphorus, and potassium which is
present in food they eat and that food constitutes an
enormous resources of fertility. By definition, animal
manure is excreta of animals (urine and feces) and also
the bedding materials that is usually applied in to the soils
as an organic fertilizer for the agricultural production.
Animal manure may also have some dropped feed, water
and soil that totally depend upon the livestock
management practices. Since beginning of agricultural
activities by the humans over thousands years ago,
animal manure has been used as an integrated part of
crop production on sustainable basis (Bogaard et al,
2013). in-organic fertilizer
manufacturing, majority of the out-sourced crop
nutritional inputs were from the manures of farm
animals. However, current environmental impact of
generation and disposal of manures extends beyond the

Before the extensive

simple organic fertilizers, as more manure is produced in
the large, confined animal feeding operations (CAFO)
than it can be cost-effectively transported to the cropland
beyond feeding farms. It was also estimated that high
animal numbers at the farm would produce a total of 9
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x10° Mg of manure per annum.

Another aspect to consider is effect of changing
composition of dietary feedstuff on resulting manure.
Modern understanding of nutrition by animal, improve
processing and technologies of feed, and also increased
availability of distillers by-products and some other
alternative feedstuffs also resulted in special diets
containing nutrients that are more readily available and
have synthetic additives for prevention of disease and
they also promote growth than the traditional feed of
animals, which ultimately end up in the “Manure” (Song
and Guo, 2014).

CONCLUSION

Sustainable production systems require the control of
environmental losses and the spread of contaminants
Conversion

from livestock manure

mechanism of changing waste material into useful

management.

products such as manure is the demand of today’s
agriculture to enhance the soil fertility and soil physical
and chemical properties. It will enhance plants growth
and beneficial for animals.
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