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Abstract

One of India's most significant soft fruits is the strawberry. Mulching is regarded as the most important
strawberry production technique since it helps maintain the delicate fruit clean, reduce weeds, control
soil temperature, and preserve soil moisture. Mulching has been promoted as a successful strategy for
retaining soil moisture. It functions as an insulating layer that prevents evaporation from the soil's
surface and the strawberry's exposure to sunlight. Mulching is a horticultural and agricultural technique
that involves the use of synthetic materials (paper, polyethylene, wax-coated papers, aluminium and
steel foils, etc.) and organic materials (plant residues—straw, hay, groundnut hulls, leaves, compost,
peat, wood products—sawdust, and animal manures) with or without shallow tillage in order to
increase soil productivity. Organic mulches increase soil nitrogen, recycle nutrients, decrease erosion,
and function as slow-release fertilisers as they break down, all of which benefit the environment.
Mulches made of polyethylene plastic are also essential for strawberries because they control soil
temperature, prevent evaporation, keep fruits clean, and prevent weeds and pests. Utilising organic and
plastic mulches improves soil hydrothermal conditions, moisture availability, fruit quality, and growth
duration while preventing crop damage, which ultimately results in increased strawberry yield. This
literature review examines the benefits of using organic and polyethylene plastic mulches in strawberry
cultivation.

Keywords: Strawberry, mulch, moisture, mulching, conservation, sustainability

1. Introduction

Mulching is a technique used to enhance soil conditions and promote plant growth by
covering the soil with either organic or inorganic material. Mulch is any substance that is
applied to the soil's surface or positioned vertically inside it to promote soil productivity and
water and soil conservation. A layer of material called mulch is spread over a section of soil.
According to Hutton and Handley (2007) [*], the word mulch is most likely derived from the
German word "molsch," which means "soft to decay." This term seems to refer to the usage
of straw and leaves by garderners as mulch strewn over the ground. Mulch lessens the impact
of water droplets by preventing rain from striking the soil directly.

Strawberry (Fragaria vesca) is an important fruit crop of India and its commercial
production is possible in temperate and sub-tropical areas of the country (Sharma and
Sharma, 2004) 9, Strawberries are valued for their sweet flavour, scent, and nutritional
content; they are high in protein, essential minerals including calcium, iron, potassium, and
phosphorus, as well as vitamins C and B (Joolka, 1983) 2. With an average yield of 4.5
tonnes per hectare, strawberries are grown on 3 million hectares of land in India, yielding
13.52 million metric tonnes year. Himachal Pradesh, Uttar Pradesh, Maharashtra, West
Bengal, Delhi, Haryana, Punjab, and Rajasthan are among the states that grow strawberries.
In strawberry cultivation, mulching interventions entail applying materials to the soil
surrounding plants. These treatments have several advantages, including better soil moisture
and temperature, weed control, and cleaner fruit. Both synthetic and organic mulches are
used; whereas synthetic mulches, such as plastic films, provide effective weed control,
organic mulches, such as wood chips and straw, improve soil qualities. Mulching is
necessary for the strawberry crop in order to prevent direct fruit-soil contact and improve
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disease and pest control. Better-quality fruits can be
harvested in this manner. Furthermore, mulching boosts
fruit production and encourages the management of invasive
plants (Kaur & Kaur, 2017) 81, Strawberry farming uses
mulching to reduce soil erosion, minimise freezing harm,
inhibit weed growth, and boost yield. To shield the roots
from cold damage, the soil in cold climates is covered with
mulch during the winter. In milder areas, the mulch shields
flowers from frost, prevents fruit deterioration, preserves
soil moisture, keeps fruits free of soil, and shields plants
from freezing damage in colder climes. Straw mulch is the
most widely used type of mulch, though there are other
types as well. This fact is the basis of the name strawberry.

2. Types of Mulching

According to Kader et al., (2017) 3, mulching materials
fall into three categories: organic, inorganic, and special.
Organic mulching materials can be made from agricultural
waste, wood waste, leftover processed foods, and animal
dung. Kader et al. (2017) % state that synthetic and
polyethylene sheet-based plastics are examples of inorganic
mulching materials. Comparably, Adhikari et al., (2016) @
have developed eco-friendly, multipurpose, and easy-to-use
goods such surface coatings, biodegradable polymer films,
and compostable and photodegradable plastic films that are
crucial for agricultural applications.

2.1 Organic mulches

The top layer of soil in gardens, landscapes, and agricultural
fields is covered with organic mulches, which are made
from living or recently deceased plants and animals.
Applying organic mulch, which is derived from plant or
animal materials, is best done immediately following crop
germination. Organic mulches have many advantages, such
as lowering nitrate leaching, enhancing the physical
characteristics of the soil, encouraging microbial activity,
balancing the nutrient cycle, enriching the soil with
nutrients, controlling temperature, enhancing the soil's
ability to absorb water, and halting erosion (Goodman,
2020) 61 However, using organic resources for crop
production is challenging and requires a significant amount
of work. As a result, due to economic and logistical
restrictions, the use of organic mulch in horticulture
production has been limited (Zhao et al., 2014) 54,

2.1.1 Wood chips

Wood chips made from chipped or shredded wood are used
in horticulture, landscaping, and gardening. Because
pesticides block the light and prevent weed seeds from
sprouting, we won't need to use them as frequently or weed
by hand (Bantle et al., 2014) [, Its barrier effect reduces
soil moisture retention and evaporation in addition to
provide insulation. Long-term advantages of wood chips
include enhanced microbial activity, less soil erosion, and
improved soil structure (Zheng et al., 2022) 5],

2.1.2 Straw mulch

Straw mulch, which is created from the stalks of cereal
crops, is a good option for protection in the garden and on
the farm. It keeps the soil moist, inhibits the growth of
weeds, and shields the soil from abrupt temperature
fluctuations. It prevents soil erosion by preserving soil
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particles and reducing the impact of wind and rain (Ma et
al., 2024) 2. When allowed to break down, straw mulch
enriches the soil with organic matter, enhancing its
structure, nutrient availability, and beneficial soil organism
populations (Goodman, 2020) [2€],

2.1.3 Sawdust mulch

In landscaping and gardening, sawdust mulch formed from
finely ground or chipped wood debris is used to restrict
weed growth by obscuring sunlight. However, if sprayed
sparingly, it can still allow weeds to grow (Davis and Strik,
2022) 119, Although sawdust retains and absorbs rainfall, its
high carbon content may cause the soil's nitrogen levels to
drop. Sawdust from some woods, such as pine or cedar, may
become acidic, changing the pH of the soil. Sawdust not
only takes longer to break down than other organic mulch
materials, but it may also hinder plant growth (Tan et al.,
2016) 181,

2.1.4 Bark mulch

Because of its practical benefits and visual attractiveness,
bark mulches—organic mulches made from tree bark—are
used in gardening and landscaping (Lukasiewicz, 2013) B,
They produce a dense layer that inhibits the growth of
weeds, reduces evaporation, and retains moisture in the soil.
Additionally, they act as a barrier, lowering soil erosion and
offering insulation. Bark mulches are a long-lasting
mulching substitute since they decompose gradually and can
last for many years. Each type of bark has its own
characteristics (Kosterna, 2014) 1281,

2.1.5 Newspaper mulch

For weed control and soil moisture retention in gardens and
landscapes, newspaper mulch is a cost-effective,
environmentally acceptable, and sustainable alternative
(Puka-Beals and Gramig, 2021) 3. It acts as a physical
barrier to smother existing weeds, blocks sunlight, and
prevents weed seeds from growing. Newspaper mulch is
beneficial in arid climates because it reduces evaporation
and preserves soil moisture. Newspapers' decomposed wood
pulp adds organic materials to the soil, improving its fertility
and structure (Puka-Beals and Gramig, 2021) %1, It provides
protection in cold weather, modifies soil temperature, and
acts as insulation. Newspaper is a sustainable substitute for
other mulch materials since it is widely available and
frequently thrown away as trash (Haapala et al., 2014) 181,

2.1.6 Compost mulch

According to Mallory and Smagula (2014) B3, compost
mulch is a nutrient-rich mulch made from decomposed
organic waste that improves soil health and promotes plant
growth. It increases soil structure and microbial activity by
distributing essential minerals like potassium, phosphorus,
and nitrogen into the soil. By burying weeds and inhibiting
seed germination, compost mulch also improves soil
drainage, aeration, and moisture-holding capacity while
reducing weed growth (Paradelo et al., 2012) B4 In
addition, it provides insulation, regulates soil temperature,
and protects against frost in the winter. According to
Mallory and Smagula (2014) ¥, compost mulch is an
excellent and nutrient-rich option for plant health.
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Fig 1: Significance of Organic Mulching (Ullah et al., (2021)) 59

2.2 Inorganic mulches

Plastic mulch is widely utilized in industrial crop
cultivation, the most popular forms being polyvinyl chloride
and polyethylene films. Because these plastic coatings are
more permeable to long-wave radiation, they can raise the
temperature around the crop during winter nights. As a
result, Gosar and Baridevic (2011) 71 propose that
polyethylene mulch is the best material for horticultural crop
development. In another study by Gao et al., (2019) 1
many plastic films produced from wvarious polymers,
including polyvinyl chloride (PVC), high-density polyester
(HDPE), and low-density polyethylene (LDPE), were
studied for mulching applications in the 1960s. Because of
its convenience, LLDPE is the most often used plastic
mulching material. Because of their great results, black
plastic mulch films have become increasingly popular,
particularly in dry and semi-arid locations. Black
polyethylene mulch improved crop yield and quality, raised
soil water content, and changed the soil microbial
community, all of which increased farmers' profits. Fresh
vegetables are increasingly being produced using the
"plastic culture” farming method, which uses plastic as
mulch. Furthermore, reported that around one million tonnes
of synthetic mulch material are used annually throughout the
world.

3. Influence of mulching on strawberry cultivation

In addition to keeping the fragile fruit tidy and clean,
mulching is regarded as the most significant cultural
practice among the several strawberry production techniques
since it is crucial for weed control, soil moisture
conservation, and soil-hydrothermal regime regulation
(Cook et al., 2006) 1. When Johnson and Fennimore (2005)
211 looked into how different coloured plastic mulch
affected berry crop productivity, they found that black
mulch produced the most marketable berries. Furthermore,
strawberry plant growth, berry weight, fruit yield, and

quality are all enhanced by mulching (Singh et al., 2007)
142 Mulching of the soil surface is an excellent soil
conservation strategy (Doring et al., 2005; Smets et al.,
2008) [11.44],

Mulching is a viable strategy for successful crop production,
particularly in areas with limited irrigation infrastructure,
according to (Solaiman et al, 2008) 1. Mulches
significantly slow down the soil moisture loss, maintaining a
higher and more consistent soil moisture regime and
lowering the need for frequent irrigation (Ramakrishna et
al., 2006) 6. Mulch has the potential to significantly
decrease the amount of water that evaporates from the soil's
surface. This implies that plants will use water more
effectively.

Additionally, mulch can be used to mitigate the adverse
impacts of a persistent drought (Frac et al., 2009) [,
Mulching increases soil moisture by 1.7 times (Shumova,
2002) M1 Additionally, surface-covered plots exhibit
increased water intake and slower evaporation (Kumar and
Dey 2011) 2% and the soil moisture in mulched plots is not
only higher but also more stable throughout the entire
vegetation period (Sinkeviciene et al., 2009) 3. Black
polyethylene is the most commonly used mulching material
in various parts of the world, and it is commonly used in
raised-bed cultures of strawberries to conserve water,
control weeds with fewer herbicides, and maintain clean
fruit (Kasperbauer, 2000) 24,

4. Influence interventions on soil
temperature

Mulching progressively increases permeability, soil fertility,
air circulation around plants, and soil particle aggregation
(Kader et al., 2017) 2%, Mulch protects the soil from
extremes of temperature by acting as an insulator. Mulch
treatments benefit agricultural fields in a variety of ways,
such as reduced soil erosion, water loss, weed growth,
raindrop influence on the soil surface, and competition for

of mulching
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moisture and nutrients from neighbouring fields (Yang et
al., 2015; Kader et al., 2017) %3 231, Mulches are particularly
helpful in the summer because they stop soil moisture loss
from evaporation, as noted by Qin et al., (2015) 3¢, By
increasing earthworm mobility in soil pores, mulch may
help improve soil structure and nutrient circulation.
Additionally, mulching promotes nutrient accessibility by
lowering the pH of the soil (Larentzaki et al., 2008) I,
Organic mulch breaks down over time, resupplying the soil
with nutrients and enhancing the soil's ability to retain long-
term access to nutrients, according to Larentzaki et al.,
(2008) 1,

Mulching layers reduce soil water evaporation and protect
the soil from direct sunlight, which regulates temperature
(Bakshi et al., 2015) [l Research conducted in hotter
regions or throughout the summer has shown that mulching
with organic matter can reduce soil temperatures by more
than 10 °C when compared to bare soil (Chalker-Scott,
2007) . In particular, throughout the seedling, bud
initiation, and flowering stages, the soil temperature rose by
091t04.3°C, 161023 °C, and 0.8 to 1.9 °C, respectively
(Xie et al., 2005) 1,

According to an additional investigation by Subrahmaniyan
and Zhou (2008) 6], the soil temperature increased by 2.9 to
3.30 °C when covered with transparent, photodegradable
polythene films. For transparent film and black film, the
temperature differential between mulched and bare soil in
early May was 7 °C and 5 °C, respectively. Rajablariani et
al., (2012) B4 found that the average soil temperature
increased by 3 to 6 °C beneath various coloured plastic
mulches when compared to bare soil.

By maintaining a uniform appearance, mulch also makes the
surroundings more appealing. Crop type, water retention,
crop water loss and topsoil, and rainfall penetration all
influence the amount of water in soil, which is a complex
ecosystem (Li et al.,, 2013; Ma et al., 2024) [3 32 At
different phases of growth, plants require different soil
temperatures and levels of moisture. Organic mulching
increases the soil's ability to hold water, encourages the
growth of organic matter, and reduces soil degradation
(Kader et al., 2017) 28I, By keeping nutrients in the area
where the crop roots are located, mulch improves soil health
by increasing the efficiency of fertiliser use and reducing
nutrient leaching.

5. Influence of mulching interventions on moisture
conservation

Mulching is a widespread agricultural practice that helps
improve soil quality and crop production by spreading
various materials over a field either before or after planting.
Sand, pebbles, plastic, animal manure, and agricultural
waste can all be used as mulching materials (Gan et al.,
2013) . The primary goals of mulching are to reduce
water evaporation, enhance moisture retention, boost soil
warming, and restrict weed growth (Gan et al., 2013) 4,
Mulching can increase crop yields, growth, and water
consumption, according to studies (Chaudhary et al., 2003;
Abdrabbo et al., 2017; Ali Mozaffari, 2022) [& 1.4,
According to Qin et al., (2015) 1, mulching's key benefit is
its capacity to preserve soil moisture by reducing soil loss
and surface water loss. By controlling the soil's temperature
and reducing evaporation, mulching aids in soil water
conservation in agricultural activities (Kader et al., 2017)
23] Improving system accessibility for effective mulching
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requires an understanding of the water transport and soil
temperature dynamics beneath the mulch layer (Kader et al.,
2017; Li et al., 2018) 2],

Mulch is a crucial component for plants to retain moisture in
their roots because it prevents evaporation from the soil,
which lowers evaporation by protecting plants from wind
and sunlight (Tang et al., 2022) 9. This helps to maintain
moisture levels around plant roots and increases the time
available for plants to utilise water. Consequently, the use of
mulch may minimise the demand for irrigation in covered
regions (Ranjan et al., 2017) 7],

It functions as an insulating layer that regulates soil
temperature, lessens heat stress, and keeps soil moisture
levels steady. Mulch lowers runoff by slowing the flow of
water across the soil's surface, allowing more water to reach
the root zone (Suburika et al., 2018) [*71. Because it stops
weeds from sprouting, the roots have less access to water
and require less watering. As organic mulches break down,
they improve soil structure, which raises the soil's capacity
to retain water and gives plant roots more moisture
(Fonteyne et al., 2020) [*2,

6. Influence of mulching on weed management

Mulch can physically control seedling emergence, act as a
material barrier to prevent weed growth, or cover the soil's
surface (Khan et al., 2022; Kaur et al., 2024) [?7. 21, Plots
with polyethylene and straw mulch had the least amount of
weeds compared to those without mulch and those with
chemical mulch. Plots of different crops have shown
significant differences in weed control with and without
mulch (Yadav et al., 2018) 2. Mulch is a straightforward
method for controlling weed populations in both the field
and nursery. But as of yet, nothing is known about the
phenomenon of weed reduction (Igbal et al., 2020) 2.
Applying mulch to the soil surface reduces the germination
of small-seeded weeds by acting as a barrier to light
transmission. The research findings showed that there was
no variance among all forms of coatings, but that there were
significant variations in weed reduction when treating bare
soil. Fifteen various types of coatings were used, as opposed
to no coating (Kader et al., 2017) %3],

According to Ahmad et al., (2015) B! mulch prevents the
growth of weeds; nevertheless, when organic mulches
decompose, weeds quickly emerge to the surface of the
ground. In addition to producing poisonous substances that
are effective at controlling weeds, some natural mulches
also have an allergic reaction. Furthermore, mulch creates a
great environment for helpful bacteria that consume weed
species or weed seed (Chalker-Scott, 2007) I, Similarly, by
competing with weeds for basic resources like light,
moisture, nutrients, and oxygen, living mulch effectively
suppresses weeds. They are beneficial to weeds as well.
Mulches and a variety of crops for cover also help to reduce
the establishment and germination of weed seeds (Igbal et
al., 2020) [2,

7. Influence of mulching interventions on pest dynamics
Transparent  polyethylene  mulch  reduced  whitefly
populations, aphids caught in yellow traps and virus
diseases incidence, in comparison to bare soil. The reflective
plastic mulches can reduce the incidence of aphid borne
viruses and exclude some species of pest (Saroa and Lal,
2003) 91,
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Transparent mulch reduced the incidence of virus disease,
and delayed by 2 weeks the onset of virus symptoms
compared with the bare soil. Transparent mulch has a
reflective effect and reduces the incidence of virus diseases
by confusing aphids, which vector the virus. The mode of
action of the transparent mulch is probably the result of high
reflectance of UV light. The success of living mulches is the
suppression of pests and weeds population

Plastic mulch is a reliable fumigant barrier and sun
protection material due to its impermeability to gas passage.
On the other hand, it may have unexpected effects on pest
management and soil health (Chalker-Scott, 2007) ["],

8. Benefits of mulching in strawberry cultivation

8.1 Mulching helps prevent soil erosion

Mulch prevents rain from hitting the soil directly, reducing
the impact of the water drops. Water soaks into the soil
gradually instead washing the soil away

8.2 Mulching adds organic matter to the soil

Soil that is high in organic matter is very much alive. In just
one pinch of soil, there are about a billion individual living
organisms, perhaps ten thousand distinct species of
microbes. As these microbes decompose organic matter, it
supplies nutrients needed by growing plants. The beauty of
this natural nutrient cycle is that nutrients are released in
harmony with the needs of the plants. When environmental
conditions are favorable for rapid plant growth, the same
conditions favor a rapid release of nutrients from the organic
matter

8.3 Mulching feeds soil life and improves soil structure
When a mulch of organic matter is added to the surface of
the soil, it decays producing slimes and gums that help to
form and stabilize soil structure. The extra organic matter is
food for soil creatures. These burrow their way through the
soil, mixing the organic matter in and creating passage ways
within the soil through which air and water can infiltrate. In
this way, mulching can help loosen up heavy clay soils,
making it easier for the farmer to work, and making it easier
for plant roots and shoots to push their way through. Some
people call earthworms “a farmer’s best friends”. As
earthworms multiply, the soil becomes looser and more
porous-a better place for plant roots to grow. Mulching also
prevents the soil from getting a hard crust. When raindrops
hit bare soil in a heavy rainstorm, it breaks into smaller
pieces. These pieces stick together and form a hard crust
when the soil dries. This crust makes it difficult for water to
soak into the ground. It also makes it hard for young plants
to push through the soil crust. Mulch is a protective cover
for the soil, sheltering the soil from hard-hitting rain

8.4 Mulching adds nutrients to the soil

Mulch around crop plants mimics the litter layer of a forest
floor. The nutrients in the mulch are gradually released and
taken up by the crops. Mulching is cheaper than chemical
fertilizers, and because it also improves soil structure, the
nutrients will not be washed away or leached from the soil
by heavy rain

8.5 Mulch decreases water loss due to evaporation

Mulch reflects a lot of the sun that otherwise beats down on
the soil. This keeps the soil cooler and helps prevent
evaporation. This is especially important in hot, dry
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climates. Also, by slowing down rain water run-off, mulch
increases the amount of water that soaks into the soil. The
loose soil structure, created by the soil life fed by the mulch,
helps hold water in the soil. Since mulch reduces effective
precipitation, irrigation is required to restore lost water
when growing strawberries. The most popular technique for

this production system is drip irrigation (Kasperbauer, 2000)
[24]

9. Conclusion

Mulching has been promoted as a successful strategy for
retaining soil moisture. It functions as an insulating layer
that prevents evaporation from the soil's surface and
mitigates the effects of sunlight on strawberries. There are
many different varieties and colours to choose from, but in
order to ensure the crop's longevity, the right width and
thickness must be selected. Depending on the type and
season, applying polythene mulches (apart from white)
causes the soil to warm. By lowering evaporation from the
soil surface, all varieties will preserve soil moisture. With
the exception of clear and white varieties, all types inhibit
the growth of weeds, negating the need for herbicides and
any related growth checks. Polythene mulches offer a
practical method of preserving distinct plants because
runners cannot grow through plastic.

The industry's resilience, sustainability, and adaptation are
all part of the strategic vision for strawberry cultivation's
future objectives and prospects. The strawberry industry is
working to create varieties that are not just climate-resilient
but also have improved disease resistance and superior
flavour profiles in response to issues including disease
pressure, climate change, and changing customer
preferences. Strawberries are being grown using a more
sustainable paradigm that embraces precision agriculture,
eco-friendly methods, and less chemical use. A crucial
component of future objectives is consumer-centric
cultivation, which is defined by an emphasis on satisfying
the changing desires of health-conscious consumers.
Furthermore, the future of strawberry farming is
significantly shaped by the incorporation of state-of-the-art
technologies and developments in genetic research. The
strawberry business hopes to establish itself as a prosperous
and inventive segment of the agricultural landscape by
encouraging international  cooperation, investigating
specialised cultivars, and advocating for sustainable farming
methods.

Mulching, an elementary but incredibly advantageous
cultural practice in strawberry farming, has been shown to
improve fruit quality and production. Numerous potential
advantages for horticultural crop development have been
demonstrated while using different mulching materials.
According to studies, mulching can promote crop growth
and quality, control soil temperatures, boost soil microbial
activity and health, inhibit weed development, lessen pest
infestations, and increase water use efficiency. Furthermore,
mulching can improve the visual and financial worth of
agricultural land while shielding plants from abiotic
pressures. According to earlier research, mulching and other
sustainable farming techniques can successfully offset crop
water requirements in situations where there is a shortage of
water. Despite environmental stressors, mulching improves
strawberry growth, yield, and quality by maximising soil
moisture availability. In conclusion, studies show that
mulching is a useful tactic for increasing crop quality,
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productivity,

and resilience in strawberry and other

horticultural production systems when growing conditions
are less than ideal. Despite the obstacles presented by
climate change and water scarcity, sustainable cultivation
can be promoted by implementing appropriate mulching
techniques.
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