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The Green revolution is responsible for paradigm shift in Agriculture in the World ensuring food security. This led to
heavy use of synthetic inputs to fulfil the demand of high yielding fertilizer responsive crops which over a long run
questioned sustainability of the Agricultural system. Recently, resource conservation technology is gaining popularity
due to its potential to manage ill effects of green revolution thereby minimizing the threat to the environment. Among
several RCT’s mulching is one such practice that is efficient, cheap and easily adoptable. Mulching is a practice of covering
the soil with organic or inorganic loose materials. In general, it acts as a barrier to entry of light and suppresses the
weed growth. Moreover, this also minimizes the exchange of energy resulting in a significant role in moisture retention
and conservation. This impact on soil properties has found to have a significant impact on growth, yield, and quality of
many crops under field conditions. However, growth, yield and quality of any crop majorly depends on micro-climate of
the crop and significant influence of mulching in microclimatic modification widened the scope of mulching favouring

new integrations towards profitable crop production.

MULCHING, RCT, SOIL PROPERTIES, GROWTH, YIELD, MICRO-ORGANISMS

Globally, rapid increase in population raised the demand
for food. Although the green revolution enhanced
production during the initial years, due to unprecedented
use of external inputs resulted in poisoning the soil in due
course (Singh, 2011). To overcome these negative impacts
of the green revolution and to sustain food production
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to meet the demand of expanding population, inclusion
of resource conserving technologies in farming can be
viewed as a promising alternative (Pingali, 2012). Among
the various resource conserving technologies mulching
was found to be a cheap and popular alternative (Hussain
et al., 2015).

Mulching is a process of covering the soil surface with
certain loose materials either organic or inorganic in
nature derived from a german word “Molsch” means
“easy to decay” which usually focuses on improving
infiltration, minimized fertilizer leaching, restricted
weed infestation and thereby resulting in profitable crop
production (Chakraborty et al., 2008 ; Aragues et al.,
2004). The materials that are used for mulching are called
mulches. Keeping the above facts in view, to identify the
ultimate potentiality of mulching on Agro-ecosystems
through over-viewing the past investigations to help the



researchers understand the pros and cons of mulching
this comprehensive review entitled “Impact of mulching
in improving soil properties and crop performance- An
Introspect” has been initiated.

Types of Mulches

Organic mulching: Organic mulching is the process of
using easily decomposable organic materials viz. straw,
dry clips, husks, paper, animal wastes, cover crops, etc.
for mulching (Kumar et al., 2014 ; Kwambe et al., 2015).
Besides soil and water conservation; organic mulches
also add up organic matter and some nutrients due to
its decomposable nature (Gurjar et al., 2019). Organic
mulches can be classified into two types, living (eg:
Smothering crops) and non-living (eg: Straw) organic
mulches. Increased food grain production subsequently
increased the availability of straw besides ensuring
food security (Thakur et al., 2018). Deploying straw
as a mulching material rather than burning ensued
restoration of degraded soils (Jain et al., 2014 ; Singh
et al., 2018) due to its role in reducing absorption and
transfer of energy within the soil. Consequently, this role
is attributed to lower evapotranspiration losses, natural
resource conservation, and ultimately in improving crop
production (Sharma et al., 2019 ; Raghavendra et al.,
2017). Besides, the biodegradable nature of this mulching
material contributes towards improving soil fertility
(Castillo et al., 2012).

Inorganic Mulching: Inorganic mulching is a process of
using slowly decomposable or completely decomposition
resistant material such as rocks, gravels, plastic material
etc as mulching material (Patil et al., 2013). Although, due
to its no decomposition nature of the mulching material
used inorganic mulches are unable to add nutrients to the
soil but still due to efficient weed suppression character
helps in overcoming this deficit (Singh et al., 2018 ;
Gerasimova and Yordanova 2015). Commercially, these
mulches are of great utility for profitable crop production
(Rao et al., 2016). Among different inorganic mulching
materials polyethylene based materials are of great use
through these mulching materials reduces the evapo-
transpiration losses and further helps in weed control
(Verma et al., 2017). Further, black plastic mulch is more
efficient in controlling weeds due to complete prevention
of light entering the soil (Vetter et al., 2017). Similarly,
Black coloured polythene increases the soil temperature
while white coloured reflects the radiation thereby help
in cooling the soil temperature (Laulina and Hasan 2018)
and at the same time continuous poly sheet is considered
to be more efficient than using pieces of poly mulching
materials (Anzalone et al., 2014).

Effect of Mulching on soil properties

Soil organic matter: Soil organic matter was significantly
influenced by mulching which in turn resulting in
improvement of soil physical, chemical and biological
properties upon decomposition (Ampofo 2018 ; Kumar
et al., 2015). High organic matter content in the organic
mulches attributes to the improvement of soil organic
matter upon application while inorganic mulches
consists of very low percentage of organic matter but

accelerates organic matter decomposition resulting in
soil moisture conservation and enhancing microbial
gro (Hossen et al., 2017 ; Aragues et al., 2014) Besides,
organic mulches act as a nutrient reserve to the soil
which upon mineralization adds up to the soil fertility
in turn resulting in higher crop yields (Fang et al.,
2011). However, rise in temperature due to mulching
leads to loss of carbon stocks in the soil under plastic
mulching (Swiatkiewicz and Siwek 2018); while under
organic mulching this loss of organic matter is moreover
balanced by crop residual input (Chowdhury et al.,
2015). This clearly highlights its role in improving
phyco-chemical and biological properties of the soil
upon decomposition resulting in loose, friable and easily
malleable soil favouring easy root penetration.

Soil Temperature: The mulches play a significant role
in regulating the soil temperature (Donk et al., 2011).
Usually, the change in soil temperature depends on
duration and intensity of direct exposure of soil surface
to solar radiation and exchange of heat between the soil
and atmosphere (Pramanik et al., 2015 ; Tongchuan et
al., 2017). However, the role of mulches in microclimatic
modification is mainly attributed due to its improved
insulation from direct solar radiation and increased
albedo (Stigter et al., 2018 ; Yi et al., 2011). Depending
on the potential of mulching materials in reflecting and
transmission of solar radiation determines its efficiency
in soil thermal regulation (Haapala et al., 2018). The
reflectivity of a mulching material depends on the color
of the mulching material (Yordanov and Nikolov 2017)
such that dark coloured mulches absorb much of the
radiation and keep the underlying soil warm during
winters while cool during summer (Mahadeen 2014).
Similarly, Aktan et al. 2018 observed that mulching with
rice straw efficiently helps to mitigate high temperature
losses during grain filling. Mulching regulates soil
temperature such that minimizes in summer and rises
in winter. In general, the effect of mulching on the
temperature regime of the soil varies according to the
capacity of the mulching material to reflect and transmit
solar energy. White mulches decrease soil temperature
while clear plastic mulches increase soil temperature.

Soil Moisture: The shortage of water resources and
undependable rainfall patterns have stressed on
adoption of water-saving technology for successful crop
production (Patle et al., 2019). In this context, mulching
is widely acknowledged as an efficient water-saving
option due to its role in protecting the soil from direct
exposure to sunlight which reduces surface evapo-
transpiration owing to the maintenance of plant water
status besides influencing temperature regulation and
soil water conservation (Tongchuan et al., 2017 ; Sharma
and Bhardwaj 2017). In general, mulched soils store
more soil moisture than bare soils (Taparauskiene and
Miseckaite 2014) and the amount of moisture conserved
varies with the type and thickness of mulching (Dalorima
et al., 2014). On the other hand, the role of mulching in
minimizing evaporation losses was widely attributed due
to checking the flow of energy between the soil and the
atmosphere (Biswas et al., 2015 ; Vashisht et al., 2013).
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Consequently, retains soil moisture for the growth of
plants attributing to the rise in transpiration leading
towards maintenance of high plant water status and
cooler canopy (Hamerlynck et al., 2011 ; Yu et al., 2015).
In an experiment comparing the efficiency of different
mulching materials on wheat showed that performance
of rice husk mulch to be significantly superior than
plastic mulch in terms of water saving potential under
sub-tropical soils (Li et al., 2013 ; Inusah et al., 2013).
Furthermore, mulching checks surface runoff by retaining
the rainwater for a longer period of time thus enhancing
the rate of infiltration (Montenegro et al., 2013).

Soil Micro-organisms: In an Agro-ecosystem, soil
microbial diversity plays an important role in nutrient
cycling and in imparting soil structural stability (Bach
et al., 2018). Influence of mulching on physio-chemical
properties of soil is significant with the organic mulching
practices. In general, soil microbial communities
determine the sustainability of soil ecosystems (Manna
et al., 2017 ; Ni et al., 2016). Organic mulches being the
rich sources of carbon satisfies the dietary requirement
of microbes and thus stimulates its growth attributing
to rapid multiplication and break down of organic
matter resulting in release of essential plant nutrients
in available forms through mineralization, enriching
the soil quality (Mehraj et al., 2016). On the other
hand, cumulative influence of moisture conservation
and thermo regulatory impact of mulching further help
in providing a conducive environment for microbial
development in the soil (Song et al., 2018). Moreover,
enhanced microbial development plays an important role
in biological nitrogen fixation and on soil reaction owing
to increased soil nutrient status upon decomposition
(Hamza et al., 2017). However, plastic mulches cannot
get decomposed but facilitates rapid decomposition by
promoting microbial activity due to its role in raising the
soil temperature (Kasirajan and Ngouajio 2012).

Effect of Mulching on Plants

Growth and development: In general, mulching provides
a most favourable environment for the growth and
development of different crops. Mulching results in
more uniform and vigorous growth of the crop owing to
improved competitive ability (Das et al., 2018 ; Pramanik
et al., 2015). This might be due to its direct influence on
efficient suppression of weed population which would
otherwise compete for inputs, space and light with
crops in turn resulting in poor growth and dry matter
distribution Besides this direct role of mulching on other
favourable conditions like its in moisture conservation
and erosion control further paces up the process of
growth. Moisture conservation and erosion control
effect of mulching is of prime importance in Agriculture
(Ramesh et al., 2017 ; Vashish et al., 2013). Balance of
temperature is very essential for the plant development
and yield improvement thus due to the positive role in
temperature modification, evaporation control etc (Raza
et al., 2019). All these factors cumulatively influence the
growth of the crops under field conditions.

Grain Yield: Yield of the crop in arid and semi arid areas
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is usually influenced by limited availability of moisture
and nutrients in the soil. In this context, mulching is one
of the most popular resource conserving technologies
which upon application improves soil water content in
the soil (Bana et al., 2016 ; Patil et al., 2013). At the same
time mulching also plays an important role in enhancing
transpiration rate due to reduced evaporation which in
turn attribute to efficient translocation of water and
nutrients (Lordan et al., 2015). Further, it also establishes
better source-sink relationship and involves improved
translocation of photosynthates owing to increased
grain filling contributing to higher grain yield (Ali et
al., 2010). At same time boosting of grain yield is also
indirectly influenced by increased nutrient use efficiency
augmented due to reduced leaching of fertilizers (Ghosh
et al., 2019).

Quality: Mulching involves covering of the surface with
a material either crop residues or plastic mulches. This
practice involves varied implications such that mulch
materials act as a barrier on soil restricting the leaching
of nutrients into the soil ascribing to higher nutrient use
efficiency (Mehmood et al., 2015). Adequate nutrient
and moisture availability for a sustained period of time
provides favourable conditions for growth and yield of
crop (Tapiwa 2019). Besides, this enhanced availability
also helps in expecting the higher quality product from
the same (Alex and Thomas 2011). Mulching materials
prevents soil poisoning due to minimization in the
application of synthetic herbicides and at the same time
they also act as a barrier to these synthetic inputs to
reach the soil (Vox et al., 2013). These implications clearly
mark the significant role of mulching on the quality of
the agricultural produce. In certain cases especially in
short statured vegetables or fruits it prevents the fruits or
vegetables from contacting the soil thus avoiding rotting
and cracking of fruits (Lalitha et al., 2010 ; Ayyogari et
al., 2014 ).

Weed management: Influence of mulching in suppressing
weed establishment plays an important role in providing
a favourable and less competitive environment to the
crop (Matkovic et al., 2015). Several mulching materials
like straw, green litter material, bark slices etc usually act
as an effective weed suppressors (Li et al., 2013). These
mulching materials act as a barrier and prevent the entry
of light (red light) thereby inactivating phytochrome
system of the seed resulting in poor germination and
establishment of weed seedlings (Altland et al., 2016).
Mulching materials like saw dust acts more efficiently in
soil improvement, moisture conservation and reducing
weed growth substantially (Kumar and Dey 2011 ; Ewere
et al., 2017) while black polythene mulches effectively
control weed growth than white and transparent
polythene, comparatively. This might be due to the
opacity of the black polythene and its ability to check
the entry of light through it.

In the present scenario, adopting the mulching as a
resource conserving technology is has been identified



Sagar et al.,

to have great potential address vagaries in farming
especially through viewing its impact on different soil
properties and its subsequent influence on crop growth
and development clearly seems to have an extended
scope in rainfed ecosystem thus identified as a silver
lining for sustainable crop production ensuring food
security.
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