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Abstract

Climate change has led to a gradual increase in global temperatures over time. As a result, it has disrupted the global
equilibrium of agro-environmental systems, impacting agricultural productivity. Thus, new eco-friendly farming methods
are required to produce sustainably. This study summarizes research papers on the effects of various mulching materials
and techniques on soil and environmental factors that affect crop production. Organic mulching techniques could decrease
weed growth, reduce soil evaporation, maintain temperature, boost soil microorganisms, and increase water-holding
capacity. Mulches also benefit agriculture and landscaping in terms of cost, appearance, and environmental impact, as
well as improve soil aesthetics through crop production. This study reviewed the effects of different mulching materials and
techniques on soil and environmental issues, with a particular focus on suppressed weed control, increased water-holding
capacity, and controlled soil temperature, which affect crop production. Mulches improve soil moisture, nutrients, reduce
soil erosion in crops, and mitigate the lingering influence of heavy metals, fertilizers, and pesticides. In agriculture, excessive
plastic film residues in soil lead to contamination and vegetation destruction. An environmentally friendly organic mulch
provides by substitute for traditional polyethene mulch. However, the choice of potential mulching materials is influenced
by crop management, techniques, and climatic conditions. The effect of inexpensive, environmentally friendly, mulching
materials on crop productivity, soil fertility, soil microbes, and microclimate alteration requires further study.

Keywords: organic mulch, soil micro-organisms, soil evaporation, soil temperature, water holding capacity, weed
suppression.

1. INTRODUCTION

Mulching involves applying a layer of material on top of the soil surface, making it a crucial soil management
technique (Prosdocimi et al., 2016; Blanco et al., 2024). Mulches have been applied for commercial vegetable
production for thousands of years. It improves soil moisture retention, efficiently suppresses weeds, and
regulates soil temperature (Bodner et al., 2015). Mulches have been applied for commercial vegetable
production for thousands of years. Eco-friendly environment and with increased agricultural productivity,
mulching often entails applying a layer of material (plastics, organic, and inorganic materials) to the soil
surface surrounding the intended crop. By limiting light or establishing environmental circumstances that
can either prevent germination or decrease weed growth soon after germination, mulching serves the primary
objective of suppressing weeds in crop fields (Kundu et al., 2018). However, mulching also has other
advantages, such as reducing nutrient leaching, regulating temperature at the root zone and aboveground
growing environment, reducing soil compaction, improving soil organic matter or nutrient content, and
reducing insect and disease pressures (Coolong, 2012). By inhibiting weed growth, regulating soil
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temperature, increasing soil porosity, preserving soil moisture, decreasing soil erosion, enhancing soil
structure, and boosting the soil's organic matter content, mulching is a useful technique for enhancing crop
growing conditions and yield (Sarkar and Singh, 2007; Glab and Kuling, 2008). Inorganic mulches include
things like plastic or polyethene film, sand, gravel, pebbles, etc., while organic mulches are typically made of
materials like wheat straw, rice straw or husk, grass, weeds, leaves, leaf mould, animal manures, compost,
sawdust, and wood chips (Khurshid et al., 2006; Quilty and'Cattle, 2011). The best methods for altering the
soil environment, controlling weeds, and boosting crop output are jute geotextiles or agro-textile mulches
(Mannaetal., 2018). Agriculture is a profession that relies on natural resources to advance, and among these
resources, water is one of the key limiting variables that significantly affects agricultural productivity. To
address the issue of water use in crop production, farmers have implemented some strategies in recent years.
One such method is mulching, which is used to enhance the physical properties of the soil, promote plant
growth, boost productivity, and conserve water (Nithisha et al., 2022). Mulching is a water-saving practice
that enhances water penetration into the soil, delays soil erosion, and decreases surface runoff. Mulch is a
layer of material or materials that covers the soil surface (Islam et al., 2024). Mulch also modifies the soil
microclimate, encourages the emergence of seedlings and the growth of roots, and inhibits the growth of
weeds without the use of herbicides (Asif et al., 2020).

Organic mulches, as opposed to synthetic ones, increase soil organic matter, boost microbial activity, control
soil temperature, inhibit weed growth, and hold onto soil moisture. Additionally, by recycling agricultural
waste, they support a circular economy. This study summarized the possibility of organic mulching as a means
of attaining environmental advantages like soil erosion prevention, water conservation, and a decreased
dependency on agrochemicals, in addition to its potential as a tool for increasing sustainable agricultural
output. Future research should explore innovative mulching strategies in combination with diverse crop
management practices across different soil types and climatic conditions.

2. Geographic Distribution of Global Mulch

With an emphasis on the top ten contributing nations, the heatmap shown in Figure 1.0 illustrates the
geographic distribution of the top 15 terms found in the examined research literature. The intensity of blue
shading in each cell indicates the frequency with which a specific keyword appears in publications from a
particular nation (Kamboj et al., 2024). Notably, India has the highest frequency of keywords such as
mulching, soil temperature, and yield (Ravichandran et al., 2022; Manna et al., 2017). Research activity across
several keywords, especially "mulching,” "growth,” and "yield," indicates that their bioremediation research
places a high priority on these elements.

Top Keywords by Country (Top 10 Countries & Top 15 Keywards)
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Figure 1.
China and Bangladesh have different priorities regar%ing vermicompost, kenaf, and fertilizer (Cao et al.,
2024; Al-Amin, 2017). "Vermicompost™ and "fertilizer," in particular, are heavily emphasized in Bangladesh,
suggesting a regional interest in these particular bioremediation techniques (Al-Amin et al., 2017). The study
environment in China seems to be varied, with prominent instances of “textile waste,” "kenaf," and "kenaf
production.” This geographic grouping of keywords highlights potential geographical specializations and
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research priorities in bioremediation. A global perspective on the area requires an understanding of these
trends, which enables focused knowledge exchange and the identification of potential partnerships to address
specific environmental issues in diverse geographical contexts. Although they occur less frequently, organic
mulching, biodegradation, and weed control are seen in a variety of locations (El-Beltagi et al., 2022). The
different keyword distributions within nations might reflect variations in industrial operations, agricultural
methods, and locally significant pollution sources, all of which have an impact on the course of
bioremediation research.

3. MATERIALS AND METHODS FOR MULCHING

Mulching materials can be divided into three primary categories: inorganic (polyethylene), organic (animal
and agricultural waste), and special (Table 1) (Kader et al., 2017). Biodegradable materials, such as agricultural
residues (straw, stalks), jute and related fibers, textile residues, wood industry residues (sawdust), processing

residues (rice husks), and animal waste (manure), are sources of organic mulching ingredients.

Table 1: Various Types of Mulching Materials

Organic materials

Inorganic materials

Special type of materials

Legume mulch (sunhemp, leucaena
twig, gliricidia, acacia)

Straw (barja, rice, wheat, maize)

Dry clips (grass, weeds, wood, bark),
chopped leaves, cassava

Husks (rice, coconut, maize, stalk) Tree
leaves (akashmoni, minjiri, eucalyptus,
sada koroi)

Paper (newspaper, kraft paper)
Agriculture/ animal wastes (cow dung,

Bio-colored silver

Polythene (blue, black, white)
Biennial color plastic film

Weed mat mulch

Silver plastic film

Transparent plastic film

Plastic film with holes
Biodegradable and
photodegradable plastic mulch
Sprayable polymer film

Stone gravels
Gravel (sand—grave)
Concrete

Tephra mulch

manure, jute, kenaf)
Cover crops (weed, fodder)

Other kinds of organic and inorganic mulching materials are also available. Adhikari et al. (2016) identified
several novel biodegradable and photodegradable plastic film types as environmentally friendly materials and
suggested sprayable and biodegradable polymer films for convenience and adaptability. Certain readily
available special materials, like sand and concrete, have also been used for mulching, but very infrequently
because of their inherent drawbacks. For instance, sand mulching depletes soil nutrients (Gan et al., 2008),
and concrete mulching is highly costly to build. In agricultural fields, different mulching materials are applied

using various techniques (Figure 2).
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methods
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Figure 2. Various mulching techniques are shown schematically (the line denotes cover by mulch materials)
(Kumar and Usadadiya, 2023; Kader et al., 2017).
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In agricultural fields, different mulching materials are applied using various techniques (Figure 2). A classic
technique for applying mulch is "flat mulching," which involves covering the soil's surface with organic,
inorganic, or mixed mulching materials (Figure 2a & b) (Ghosh et al., 2006; Sun et al., 2012). Depending on
its intended use, flat mulching can maintain different thicknesses for organic mulching materials. A modified
flat mulching technique known as "PE mulching with holes" (Figure 2b) only partially covers the soil surface.
Compared to conventional flat mulching, these mulches improve soil aeration and rainwater infiltration
(Kader, 2016). In China's Loess Plateau, "edge shape mulching™ has been widely employed to collect rainfall
(Kader et al., 2017).

By covering the ridge with plastic film, this kind of mulching reduces surface runoff and directs rainfall into
furrows, which in turn improves water use efficiency (Gan et al., 2013). Although crops like maize are typically
grown on the ridge portion that is covered with mulching materials, crops are occasionally also planted in the
furrow portion, either with or without mulching (Figure 2d&c). In "ridge-furrow mulching,” crops are planted
on the ridge, in the furrow, or on both (Figure 2d) (Zhao et al., 2014). This is accomplished by completely
covering both ridges and furrows with plastic film or by combining organic mulches with plastic layers (Yin
etal., 2016). The semi-arid ridge-furrow mulching system was briefly described by Gan et al. (2013) as a way
to improve soil productivity, increase crop water availability, and provide environmental advantages. To
intercrop wheat and maize production in northwest China, Yin et al. (2016) described a double mulching
system made of plastic film and straw mulch (Figure 2d). Recently, several researchers have documented the
impact of different mulching patterns on water conservation through rainwater gathering for corn, wheat,
and mixed agricultural practices (Ren et al., 2016).

3.1. Mulching Materials Applied to Different Crops

Mulching techniques in agriculture offer many benefits. By preserving water, they lessen the need for
irrigation while shielding the soil from deterioration caused by physical, chemical, and biological factors. The
use of mulching materials on different target crops was investigated by numerous researchers (Table 2). To
improve soil microbial activity and crop productivity, the widely used organic mulching materials were applied
as flat-type mulching (Figure 2a) (Kasirajan and Ngouajio, 2012). This increased soil moisture availability by
lowering soil evaporation and preserving soil temperature. For its many advantages, including raising soil
temperature, several inorganic mulching materials (Table 2) were applied using diverse techniques, such as a
flat, ridge, or ridge furrow (Fig.2). They experimented with varied plastic colors and thicknesses. Plastic
mulches were reported to improve soil moisture retention (Ghosh et al., 2006) and speed crop growth with
higher yields (Kader et al., 2017) in several experiments (Table 2). Under diverse crop circumstances and
climatic zones, combined applications of organic and inorganic materials as mulching treatments were also
used (Table 2). Mulches thereby enhanced the soil conditions for the best crop development and yield.
According to Kader et al. (2017), future research must thus investigate novel mulching applications in diverse
soil and climate situations under a range of crop management techniques

Table 2: Studies on varied mulching elements conducted under different crops.

Mulching Crop Reference
Types Materials Positio
na
Inorganic | Black polythene, weed mat 13,1 Yam, maize, | Kumar et al. (2024), Xiukang et al.
Plastic film lettuce (2015), Almeida et al. (2015)
Biodegradable nonwoven | 1 Open field Kopitar et al. (2024)
mulch
4 Corn, Ren et al. (2016), Filifovic et al.
Polythene mulch, Plastic vegetables cauli | (2016), Bhoutekar et al. (2017)
film flower
Plastic film 4 Potato, cotton | Zhao etal. (2014), Dong et al. (2009)
Black, silver, clear plastic 1 peanut Sun et al. (2015)
Narrow and wide plastic 1 Broccoli, wheat | Zhang et al. (2015)
Plastic and biodegradable 1 Tomato, Moreno and Moreno (2008)
cabbage
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Continuing table 2: Studies on varied mulching elements conducted under different crops.

Mulching Crop Reference
Types Materials Positio
na
organic Bajra straw, maize straw,| 1,2 Lemon, Kumar et al. (2015), Aruna
grasses, straw and legume Tomato Olasekan, A.(2018)
mulch
Juncao grass, cowpea live, | 1 Yam Kumar et al. (2024)
sawdust
Straw (sugarcane, paddy), leaf | 1 Carrot Jaysawal et al. (2018)
Straw, maize, straw burned 11 Maize, Cai et al. (2015), Hoshino et al.
sugarcane (2017)
Straw, straw  (paddy, | 1,1 Soybean, Siczek et al. (2015), Bakshi et
wheat), sawdust, cut grass strawberry al. (2014)
Straw mulch 2 Maize, wheat | Qin et al. (2015)
Rice straw, compost 1 Wheat Balwinder-Sing et al (2011), Agassi
et al. (2004)
Trash grass, sawdust 1 onion Mutetwa and Mtaita (2014)
Straw (soybean, wheat), | 1,1 Maize, wheat | Cook et al. (2006), Ahmad et al.
straw (2015)
Paper 1 Squash Coolong (2012)
Rice straw, water hyacinth, 11 Onion, Larentzaki et al. (2008), Doring
straw potato et al. (2005)
Jute agrotextile 1 broccoli Manna et al. (2018)
Textile waste, agricultural | 1,1 Chilli, Kamboj et al. (2022), Yang et
waste horticulture | al. (2020)
Cotton waste 1 Cao et al. (2024)
Special Stone gravel 2 Igbal et al. (2020)
Tephra 1 Diaz et al. (2005)
concrete 1 jujube Lei etal. (2004)
Mixed Plastic, straw, concrete 1 jujube Sun et al. (2012)
Plastic, straw, grass 1 peace Wang et al. (2015)
Plastic, straw, gravel 4 maize Liuetal. (2015)
Straw, black plastic 1 groundnut Ghose et al. (2006)
Rice straw, clear plastic 1 groundnut Ramakrishna et al. (2006)
Straw, plastic,geo-textile 1 Chilli Ashrafuzzaman et al. (2011), Zribi et
- al. (2015)

2 1: Flat mulch, 2: Flat mulch with hole, 3: Ridge pattern, 4: Ridge—furrow pattern
Organic Mulch

Natural materials that can break down naturally are known as organic mulches. Examples of these materials
include agricultural wastes used as mulch, such as rice hulls, paper waste, sawdust, jute and related fibers,
bark chips, grass clippings, plant leaves, sugarcane bagasse, rice, wheat or paddy straw, and textile waste. It
increases the soil's ability to store water as it decomposes over time (Ranjan et al., 2017). Additionally, when
it decomposes, it releases nutrients into the soil, and it indirectly increases water use efficiency. Below is a
description of some of the most popular organic mulching materials:

3.2. Straw Mulch

Straw is perfect for mulching since it is simple to apply in the field, remains in place, and reflects sunlight,
which helps some vegetables produce fruit. It is applied as a summer mulch in vegetable fields and as winter
protection. These mulches offer excellent weed control, water penetration, and insulation (Schonbeck, M.,
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2015). The primary positive attribute is that it is free of weed seeds. Straw mulches are not recommended for
use in high-traffic areas due to their high flammability. About 6 to 8 inches of straw mulch is present.

S RS N

Figure 2. Straw mulch (Schonbeck, M., 2015).

3.3. Jute Geotextiles or Agrotextiles Mulch

Mulch mats are thin sheets that are laid on the ground as protective coverings to suppress weed development
and water evaporation, control soil temperature, increase crop growth, and stop soil erosion. Additionally, it
facilitates the water's downward travel. Temperature variations in the root zone have an impact on the uptake
and transfer of vital nutrients, which in turn affect the growth of the roots and shoots (Kamboj et al., 2022).
Jute agro-textile is a type of natural technical textile that is manufactured from 100% natural, environmentally
friendly jute and related fibers. It can be woven or left unwoven and is applied to soil to increase
agricultural productivity by enhancing the agronomic qualities of the soil and inhibiting the growth of
undesired vegetation.

Figure 3. Open weave and non-woven jute agro-textile mulch (Kamboj et al., 2022

3.4. Dry Leaves Mulch
Dry leaves are readily available, and when composted, they produce a superior mulch. When utilized as mulch,
leaves help the soil by adding nutrients. In places with lots of trees and natural forests, it is commonly used. Dry
leaves are useful as mulch over the winter, but they are not readily accessible in the spring. Small branches and
wood barks are placed on top of the dry leaf mulch to prevent the dry leaves from blowing away (Gary et al., 2016).
The dry leaf mulching is roughly three to four inches thick.

5 2 Dry leaves mulch

Figure 4. Dry leaves mulch (Gary et al., 2016).
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3.5. Grass Clipping Mulch
In Indian agriculture, grass clipping is one of the most readily available and plentiful mulching materials. The

soil's nitrogen percentage is raised when fresh grass clippings are utilized in the field because they break down
quickly. Green, fresh, and dried grass clippings are among the many varieties that are widely accessible. Green
grass clippings are typically not used during the rainy season because they could potentially form root systems
and hinder crop growth (Ranjan et al., 2017; Gary et al., 2016)

Grass mulch

Figure 5. Grass clipping mulch (Ranjan et al., 2017; Gary et al., 2016).
3.6. Sawdust mulch

A popular kind of mulch in places where it is readily available is sawdust. The nutrient content of this
material, which is found during wood finishing procedures, is half that of straw. The high C: N ratio causes
the breakdown to occur relatively late. Its decomposition will result in a nitrogen shortage in the soil,
necessitating frequent fertilizer applications. It should not be used in acidic soils due to its acidic nature.lt
does, however, hold moisture for extended periods (Ellen, B. 2011).

Figure 6. Sawdust mulch (Ellen, B., 2011).
3.7. Compost Mulch

Compost is an excellent mulch and soil conditioner that enhances soil health and is simple to make at home by
composting various municipal solid waste products, such as leaves, straw, grass, and plant residues. Practice in Indian
agriculture involves the availability and use of compost. It improves the physico-chemical and biological
qualities of the soil, as its carbon content increases the soil's ability to retain water. Due to their high nitrogen
content and potential for weed seed contamination, they should not be used in vegetable fields (Ranjan et al.,
2017).

= £ . - Compostt mulch

Figure 7.Compost mulch (Ranjan et al., 2017).

3.8. Paper Mulch:
Newspaper mulching is easily accessible and aids with weed control. In a short period, the newspaper layer
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biodegrades into the soil. Since the newspaper will eventually break down, it is preferable to use plastic. In fields
where weeds have already grown and dropped seeds will sprout the following season, newspaper mulch can save a
significant amount of time and labor (Ranjon et al., 2017; Cordell, 2011).

_————
3‘“'..- <
\;_,__’-'c'- .

e i e
a1 = U - . 3
Figure 8. Paper mulch (Ranjon et al., 2017; Cordell,

4. Frequent Use of Mulching Across the World

The frequency of the top 30 most stated keywords in a collection of scientific papers or articles. The frequency
of each keyword is indicative of its significance in the literature or research in the relevant topic. Here's a
more detailed explanation of the chart, specifically focusing on the phrase "mulching":

Top 30 Most Freqquent Keywords

saline-alkoall landg

odegradability
fortilizor

organic mulching

Cymo?

crop production
soll physicochemical proparties
soll organic carbon

PHoONPhOQ YRS U

Kenal production

Figure 9. Frequently uses mulching

The Bar chart data demonstrates that "mulching” is the most frequent keyword, making it the most actively
discussed topic in the reviewed papers. This shows that mulching is a key subject of focus in the literature. It
presumably represents studies focusing on its multiple benefits, such as boosting soil moisture retention,
regulating soil temperature, reducing soil evaporation, suppressing weeds, and enhancing soil fertility (Demo
and Asefa Bogale, 2024; Ravichandran et al., 2022). The substantial attention on mulching may reflect its
importance in sustainable agricultural methods, particularly in locations that have challenges with soil
erosion, water retention, and crop productivity. Since mulching is known to affect soil temperature, the terms
"soil temperature™ and "mulching" are closely related (Yordanova, M., & Gerasimova, 2025). Some other
keywords, like weed control or according to weed management, mulching is frequently brought up
concerning weed management. One advantage of mulching is that it inhibits the growth of weeds by
obstructing sunlight and stopping the germination of weed seeds (Alptekin and Gilrblz, R. 2022).
Vermicompost demonstrates how organic farming methods, which use vermicompost as a soil amendment
or as a component of mulching material, are frequently linked to mulching studies. The keywords "growth,"
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"yield," and "fertilizer" show that mulching research is directly related to the effects on crop output and plant
growth. Mulching is frequently studied as a way to increase soil fertility and promote plant growth. The results
of the chart indicate that mulching is an important component of larger research on soil health, agricultural
productivity, and sustainability, in addition to being a method for enhancing soil conditions.

5. Influence of Organic Mulching on Soil Physico-Chemical Characteristics

5.1. Water Holding Capacity

Mulching is a water-saving method for controlling temperature, preserving soil moisture, and lowering soil
evaporation in arid regions (Yang et al., 2015; Kader et al., 2017a). Rain-fed farming systems frequently use
surface mulching as a water-saving strategy (Zribi et al., 2015). According to Qin et al. (2018), 70% of the
world's water use is attributed to agriculture. These include rain-fed crops, which comprise 80% of the world's
agriculture and provide 60—70% of its food (Chen et al. 2018). According to Li et al. (2018) and Kader et al.
(2019), the soil water and heat transfer mechanism beneath the mulching is crucial for increasing the system's
availability for effective mulching use. Because of the interplay between the soil environment, microclimate,
and plant growth, it is currently unclear how much water mulching saves (Steinmetz et al., 2016).

5.2. Soil Temperature

By creating a barrier between the soil and the atmosphere, mulching reduces heat transfer between the soil
and the environment and raises soil temperatures gradually. In general, mulching materials’ ability to reflect
and transmit solar radiation causes variations in the soil's temperature regime. In the winter, mulches increase
the temperature of the soil; in the summer, they lower it. According to Pramanik et al. (2015), mulches change
the temperature of the soil, which impacts the soil's thermal regime. Rice straw and white, blue, and black
plastic film mulch have been shown to improve grain yields in maize by 149%, 109%, 78%, and 25% in
2016, and by 173%, 117%, 99%, and 47% in 2017 compared to the control (Haque et al., 2018; Kumar &
Usadadiya, 2023). The significant R-squared values of 0.962 in 2016 and 0.923 in 2017 reveal a strong link
between soil temperature and 1000-grain weight, as reported by Haque et al. (2018). This suggests that higher
temperatures produce larger grain sizes.

5.3. Weeds Suppression

In horticultural and field crops, chemical control is one of the most used weed management techniques. If
left unchecked, weeds in agricultural fields can reduce yields by as much as 90.0% (Yadav et al., 2018).
However, because pesticides induce resistance, long-term use of weed control is unsustainable and pollutes
the environment. Manna et al. (2018) emphasized that in comparison to other mulches for broccoli,
nonwoven jute agro textile mulches decreased the weed population in dry lateritic soil. By preventing light
from penetrating the soil surface and the potential chemical impacts of the released compounds, mulching
field crops may also be an efficient method of managing weeds (Abouziena and Haggag, 2016). In contrast,
Yadav et al. (2018) found that applying mulch in the form of brown manuring reduced the density of weeds
when compared to none at all.

Textile mulch -~ Plastic mulch

Figure 10. Weed growth application of different mulch
5.4. Soil Erosion checked by using Mulching

The primary cause of soil loss is soil erosion brought on by heavy rainfall, deforestation, unstable soil
geomorphology, 'undulating topography, and poor land use practices. To ensure sustainable soil
productivity, soil loss should be prevented or halted by employing environmentally friendly products
(Kundu et al., 2018). When Datta et al. (2005) investigated the effectiveness of 300 gsm jute agrotextile in
reducing soil loss on groundnut in the hilly region of Tripura, they discovered that soil loss in sloppy land
(10-15%) varied between 29.9 t. ha (control) and 34.2 t. ha* (300 gsm agrotextile). This suggests using woven
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300 gsm jute agro textiles reduces soil loss by 12.5%.
5.5. Soil Microorganisms Through Mulching

The diversity of soil microbes in an agroecosystem is crucial for the cycling of nutrients and for providing
structural stability to the soil (Bach et al., 2018). The physico-chemical characteristics of soil are significantly
impacted by mulching, especially when using organic mulching techniques. Soil microbial populations often
dictate how sustainable soil ecosystems are (Manna et al., 2017). Rich in carbon, organic mulches meet the
dietary needs of microorganisms and promote their growth, which leads to the quick growth and
decomposition of organic matter. This release vital plant nutrients in forms that are accessible through
mineralization, improving the quality of the soil. However, the combined effects of mulching's
thermoregulating properties and moisture conservation also contribute to creating a favorable environment
for microbial growth in the soil (Song et al., 2018).

5.6. Impact of Organic Mulches on Greenhouse Gas Emissions

The practicality of using organic mulching to reduce greenhouse gas (GHG) emissions in agricultural systems
is becoming more widely acknowledged. Organic mulches can inhibit microbial activity that produces carbon
dioxide (CO,) and nitrous oxide (N,O) emissions. Additionally, they lessen fertilizer volatilization and soil
disturbance, two major causes of greenhouse gas emissions. Additionally, as a carbon sink, the slow
breakdown of organic mulches improves the soil's organic carbon storage. Straw mulching has been shown
to improve soil carbon storage and dramatically reduce N20O emissions, providing a twofold benefit for
climate-smart agriculture, according to recent research by Akhtar et al. (2020). This data backs up the use of
organic mulches as an inexpensive, environmentally friendly way to lessen the agriculture sector's impact on
climate change.

5.7. Effect of Mulching on the Soil Environment

Farmland production is impacted by soil quality, which also controls the biological balance of agroecosystems
(Kumar et al., 2024; Hartmann et al., 2023). Numerous indicators, such as physical characteristics (bulk
density, texture, and water-holding capacity), chemical characteristics (pH, SOC, accessible N, P, and K), and
biological factors (enzymatic activities, microbiological activity, and microbial biomass), can be used to
evaluate the quality of soil. Applying various mulch materials has a big impact on soil attributes, which are
important for improving the quality of the soil (Kumar et al., 2024; Lasmini et al., 2022). Given that nitrogen
is one of the macro elements that plants require as the primary building block for protein for growth, it causes
a rise in plant height, leaf count, and tiller count (Leghari et al., 2016). The element phosphorus helps
maintain equilibrium in the accumulation of dry matter. Numerous vital enzymes, including those involved
in protein synthesis, N and C metabolism, and photosynthesis, are activated by the nutrient potassium.
Potassium is crucial for cell growth, which is a crucial process for plant function and development (Xu et al.,
2020). It also plays a significant role in yield formation and quality enhancement. According to Yang, y.
(2020), straw mulching greatly enhanced the number of soil enzymes and improved soil fertility.

6. Impact of Organic Mulching on the Crop Growth of Vegetation

Organic mulching improves crop growth, including early blooming, fruit set, and harvesting time. It also
enhances the number of flowers and fruits in tomato crops compared to the control (Ranjon et ai., 2017). A
maximum quantity of fruits per plant is noted when using grass for mulching. Growth of plant, yield was
higher in drip-irrigated crops with mulching than in non-mulched irrigation alone. According to Ranjon et
al. (2017), the crop that was drip-irrigated and had straw mulch applied had the greatest plant height increase
throughout every year. Sawdust, garbage, and no mulch treatment resulted in 43, 36, and 27 leaves per okra
plant, respectively. The highest girdle diameter under sawdust and trash treatment was 37 mm, whereas it
only reached 26 mm in the control plot. Fruit yields were nearly equal in the two mulched treatments (7.5
tons/ha for garbage mulch and 7.6 tons/ha for sawdust mulch), compared to 5.2 tons/ha in the control plot.
According to Changli et al. (2024), the hemp mulch had the greatest kenaf plant height in the middle stage,
while the rice straw mulch had the highest in the early stages. Rice straw produced the tallest plants in the
early stages, whereas hemp mulch produced the tallest plants in the middle stages. That is the substantial
effect of different mulches on yam development and yield indices, according to Kumar et al. (2024). The
weed mat mulch treatment had the longest vine length per plant (m), which was noticeably longer than the
vine length for the black polythene mulch treatment. In comparison to the black polythene treatment, the
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organic compost mulch treatment showed the largest stem diameter (mm), which was noticeably larger.

7. Beneficial Effects of Organic Mulch

The properties of the soil are enhanced by organic mulches. It enhances the physical, chemical, and biological
characteristics of the soil. These mulches help to maintain the soil's flexibility by increasing the amount of
organic matter in the soil and decomposing gradually. The soil's organic carbon is additionally enhanced by
the organic mulches. The more organic carbon in the soil, the more delicate it is. Better root development,
penetration, and nutrient extraction from a deeper soil layer are all made possible by it. It increases the soil's
ability to retain water, improves crop root growth, and increases water infiltration (Ranjan et al., 2017). The
majority of the soil-beneficial microflora are drawn to organic mulches, which then act on the biodegradable
wastes and facilitate the release of plant nutrients. Zribi et al. (2015) compared the efficacy of inorganic and
organic mulching elements in maintaining soil evaporation and found that decreased evaporation caused by
plastic mulching boosted water use efficiency by 20-60%.

7.1. Advantages of Agricultural Fields Using Mulch

Therefore, mulches offer several advantages when used in the agricultural sector, as:

(i) Decreased soil moisture loss, compaction, erosion, water droplets striking the soil surface, weed growth,
and competition for nutrients and water from nearby fields. (ii) Earthworms are encouraged to enhance soil
structure and nutrient cycling. (iii) Preventing root damage by keeping the underlying root zone colder in the
summer and warmer in the winter. (iv) Preventing lawnmowers and weed whips from damaging trees.
Lowering the pH of the soil improves crop roots' capacity to absorb nutrients. (v) Promoting plant growth
and root development. (vi) Making recently planted trees look better. (viii) Improving soil nutrient availability
over the long run. (ix) Because mulches are impervious to water, they assist in retaining moisture content
over extended periods (Chopra and Koul, 2020).

8. Conclusion and opportunities for the future:

An essential component of good farming operations is organic mulch. Mulches have a minor impact on the
pH of the soil, but they also assist in retaining water and moisture content, regulate weed growth, regulate
soil temperature, and boost crop output. As a result, the farmer's choice of mulch has a significant impact on
crop productivity; therefore, the kind of soil, local climate, and crop to be grown must all be considered. The
application of organo-mineral mulch in soil management has a lot of potential. Because mulching enhances
soil nutrient availability, raises pH levels, and promotes overall soil health, it can be a very effective way to
reduce soil acidity. It is crucial to thoroughly evaluate the kind and characteristics of the organo-mineral
mulches, select the appropriate feedstock, and employ the proper application rates and integration strategies
to get the best results. The unique characteristics of the soil, such as its moisture content, mineralogy, and
organic matter content, should also be considered while applying mulch. Overall, this analysis suggests that
among other techniques, organo-mineral mulching may be a helpful strategy for managing soil acidity. It
offers a sustainable approach that supports environmental sustainability and improves soil quality. Despite
this, mulching is useful for enhancing the qualities of the soil, particularly for controlling temperature, water
retention, weed development, and soil fertility. To further enhance the usefulness and effectiveness of
mulching for various soil types, more research is necessary.

Acknowledgment

The authors express their gratitude to the Department of Land Management, Universiti Putra Malaysia
(UPM), for their assistance and insightful recommendations in bringing this study to fruition. We also
acknowledge the financial support provided during the study time by the PARTNER Project, Bangladesh
Agricultural Research Council, Dhaka.

3177



International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 8, 2025
https://theaspd.com/index.php

REFERENCES

1
2.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

23.

24,

25.

26.

21.

28.

29.

30.

Abouziena, H.F., and Haggag, W.M. (2016). Weed control in clean agriculture: a review. Planta daninha 34:377-92.
Adhikari, R., Bristow, K.L., Casey, P.S., Freischmidt, G., Hornbuckle, J.W., Adhikari, B. (2016). Preformed and sprayable
polymeric mulch film to improve agricultural water use efficiency. Agric. Water Manag. 169, 1-13.

Agassi, M., Levy, G.J., Hadas, A., Benyamini, Y., Zhevelev, H., Fizik, E., Gotessman, M., Sasson, N. (2004). Mulching with
composted municipal solid wastes in Central Negev, Israel: I. Effects on minimizing rainwater losses and on hazards to the
environment. Soil Tillage Res. 78, 103-113.

Ahmad, S., Raza, M.A.S., Saleem, M.F., Zahra, S.S., Khan, .H., Ali, M, Shahid, A.M., Igbal, R., Zaheer, M.S. (2015). Mulching
strategies for weed control and water conservation in cotton. J. Agric. Biol. Sci 8:299-306

Akhtar, K., Wang, W., Ren, G., Khan, A., Enguang, N., Khan, A., Wang, H. (2020). Straw mulching with inorganic nitrogen
fertilizer reduces soil CO2 and N20 emissions and improves wheat yield. Science of the Total Environment, 741, 140488.

Al-Amin, M.A., Hasan, A.K., Ali, M.H., Nessa, S., Islam, M.N. (2017). Effect of mulching and organic manure on growth and
yield performance of wheat. Archives of Agriculture and

Environmental Science, 2(3): 134-140.

Almeida, W.F.D., Lima, L.A., Pereira, G.M. (2015). Drip pulses and soil mulching effect on American crisphead lettuce yield.
Engenharia Agricola 35, 1009-1018.

Alptekin, H., & Glrbiiz, R. (2022). The effect of organic mulch materials on weed control in cucumber (Cucumis sativus L.)
Cultivation. Journal of Agriculture, 5(1), 68-79.

Aruna Olasekan, A. (2018). Legume mulch materials and poultry manure affect soil properties, and growth and fruit yield
of tomato. Agriculturae Conspectus Scientificus, 83(2), 161

Ashrafuzzaman, M., Abdulhamid, M., Ismail, M.R., Sahidullah, S.M. (2011). Effect of plastic mulch on growth and yield of
chilli (Capsicum annuum L.). Braz. Arch. Biol. Technol. 54.

Asif, M., Nadeem, M.A,, Aziz, A., Safdar, M.E., Adnan, M., Ali, A., Ullah, N., Akhtar, N., Abbas, B. (2020). Mulching
improves weed management, soil carbon and productivity of spring-planted maize (Zea mays L.). International Journal of Botany
Studies 5(2):57- 61.

Bach, E.M., Williams, R.J., Hargreaves, S.K., Yang, F., and Hofmockel, K.S. (2018). Greatest soil microbial diversity found
in micro-habitats. Soil Biology and Biochemistry. Vol 118 Pages 217-222.

Bakshi, P., Bhat, D. J., Wali, V. K., Sharma, A., & Igbal, M. (2014). Growth, yield and quality of strawberry (Fragaria x ananassa
Duch.) cv. Chandler as influenced by various mulching materials. Afr J Agri Res 9 (7): 701-706.

Balwinder-Singh, Eberbach, P.L., Humphreys, E., Kukal, S.S. (2011). The effect of rice straw mulch on evapotranspiration,
transpiration and soil evaporation of irrigated wheat in Punjab. India. Agric. Water Manag. 98, 1847-1855.

Bhoutekar, S.; Luchon, S.; Bonti, G. and Sonbeer, C. (2017). Fertigation level and mulching in Cauliflower (Brassica oleraceae
L. var. botrytis) cv. Snowball White.International Journal of Agriculture Sciences, 9: 4226-4228.

Blanco, I., Cardinale, M., Domanda, C., Pappaccogli, G., Romano, P., Zorzi, G., & Rustioni, L. (2024). Mulching with
Municipal Solid Waste (MSW) Compost Has Beneficial Side Effects on Vineyard Soil Compared to Mulching with
Synthetic Films. Horticulturae, 10(7), 769.

Bodner, G., Nakhforoosh, A., Kaul, H. P. (2015). Management of crop water under drought: A review. Agron. Sustain. Dev.
35, 401- 442.

Cai, T., Zhang, C., Huang, Y., Huang, H., Yang, B., Zhao, Z., Zhang, J., Jia, Z. (2015). Effects of different straw mulch modes
on soil water storage and water use efficiency of spring maize (Zea mays L.) in the Loess Plateau of China. Plant Soil
Environ. 61, 253-259.

Cao, H., Ludwig, K., Cobb, K., Scott, C., Jin, Y., Knight, B., Shen, H. (2024). Development and evaluation of
biodegradable weed control mulch mats from end-of-use cotton waste. Sustainability, 16(16), 7083.

Changli, C. H. E. N, Ruye, C. U. I., & Xia, A. N. (2024). Effects of soil amendments and coverings on the kenaf yield and
soil physicochemical properties in saline-alkali land. Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 52(3), 13897-13897.
Chen, B., Liu, E., Mei, X., Yan, C., Garré, S. (2018). Modelling soil water dynamic in rainfed spring maize field with
plastic mulching. Agric Water Manag [Internet]. 198:19-27. Auvailable from:
http://linkinghub.elsevier.com/retrieve/pii/S03783 77417303980.

Chopra, M., & Koul, B. J. P. A. (2020). Comparative assessment of different types of mulching in various crops: A review.
Plant Arch, 20, 1620-1626.

Cook, H.F., Valdes, G.S.B., Lee, H.C. (2006). Mulch effects on rainfall interception, soil physical characteristics and
temperature under Zea mays L. Soil Tillage Res. 91, 227-235.

Coolong, T. (2012). Mulches for weed management in vegetable production. In A. J. Price (Ed.), Weed Control (pp. 57—
74). Croatia, European Union: InTech Open.

Cordell, M. R. (2011). Using Newspaper as Mulch for the Vegetable

Garden.). http://www.grit.com/farmandgarden/usingnewspaperasmulch.

Datta, M., Singh, N. P., Choudhury, P. K. & Mitra, S. (2005). Jute agro-textiles uses in agriculture. Resource documents.
ICAR Research Complex for NEH Region, Tripura Centre, Lembucherra-779 210 Tripura. http://tripuraicar.nic.
in/publication/agriculture% 2002/jute%20agrotextile.pdf. Accessed 10 Mar 2017.

Demo, A.H., and Asefa, Bogale G.(2024). Enhancing crop yield and conserving soil moisture through mulching practices
in dryland agriculture. Front. Agron. 6:1361697. doi: 10.3389/fagro.2024.1361697

Diaz, F., Jimenez, C.C., Tejedor, M. (2005). Influence of the thickness and grain size of tephra mulch on soil water
evaporation. Agric. Water Manag. 74, 47-55.

Dong, H., Li, W., Tang, W., Zhang, D. (2009). Early plastic mulching increases stand establishment and lint yield of cotton
in saline fields. F. Crop. Res. 111, 269-275.

3178


http://linkinghub.elsevier.com/retrieve/pii/S03783%2077417303980
http://linkinghub.elsevier.com/retrieve/pii/S03783%2077417303980
http://www.grit.com/farmandgarden/usingnewspaperasmulch
http://tripuraicar.nic/

International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 8, 2025
https://theaspd.com/index.php

3L

32.

33.
34,

35.

36.

37.

38.

39.

40.

41.

42.

43,

44

45,

46.

41.

48.

49.

50.

51

52.

53.

54,

55.

56.

57.

58.

59.

60.

Déring, T.F., Brandt, M., HeR, J., Finckh, M.R., Saucke, H. (2005). Effects of straw mulch on soil nitrate dynamics, weeds,
yield and soil erosion in organically grown potatoes. F. Crop. Res. 94, 238-249.
El-Beltagi, H.S., Basit, A., Mohamed, H.1., Ali, I., Ullah, S., Kamel, E.A.R., Shalaby, T.A., Ramadan, K.M.A., Alkhateeb,
A.A., Ghazzawy, H.S. (2022). Mulching as a Sustainable Water and Soil Saving Practice in Agriculture: A Review. Agronomy
12,1881.
Ellen, B. (2011). Using Sawdust Your Garden. http://www.thriftyfun.com/UsingSawdustin'YourGarden.html).
Gan, Y.T., Huang, G.B., Li, L.L., Liu, J.H., Hu, Y.G. (2008). Unique conservation tillage prac- tices in northwest China.
In: Goddard, T., Zoebisch, M.A., Gan, Y., Ellis, W., Watson, A., Sombatpanit, S. (Eds.), No-till Farming Systems, World
Association of Soil and Water Conservation. Funny Publ, Bangkok, pp. 429-445 (978-974- 8391-60-1).
Gan, Y., Siddique, K.H.M., Turner, N.C., Li, X.G., Niu, J.Y., Yang, C., Liu, L., Chai, Q. (2013). Ridge-furrow mulching
systems— an innovative technique for boosting crop productivity in semiarid rain-fed environments. Adv. Agron. 118, 429—
476.
Gary, F. (2016). Types of mulch that you can use in your garden. Ask Gardens.com (https://askgardens.com/mulches types
and uses).
Ghosh, P.K., Dayal, D., Bandyopadhyay, K.K., Mohanty, M. (2006). Evaluation of straw and polythene mulch enhancing
productivity of irrigated summer groundnut. F. Crop. Res. 99.
Glab, T. & Kuling, B. (2008). Effect of mulch and tillage system on soil porosity under wheat (Triticum aestivum). Soil and
Tillage Research, 99(2), 169-178. https://doi.org/10.1016/j. still.2008.02.004.
Haque, M.A., Jahiruddin, M., Clarke, D. (2018). Effect of plastic mulch on crop yield and land degradation in south coastal
saline soils of Bangladesh. International soil and water conservation research 1,6(4):317-24.
Hartmann, M., Six, J. (2023). Soil structure and microbiome functions in agroecosystems. Nat. Rev. Earth Environ. 4, 4-18.
Hoshino, A. T., Hata, F. T., Aquino, G. D., Menezes Junior, A. D. O., Ventura, M. U., & Conti Medina, C. D. (2017).
Mulching with sugarcane straw reduces weed density in sugarcane

a. field. International Journal of Agriculture and Biology, 19(1), 121-124.
Igbal, R., Raza, M. A. S., Valipour, M., Saleem, M. F., Zaheer, M. S., Ahmad, S.& Nazar, M. A. (2020). Potential agricultural
and environmental benefits of mulches—a review. Bulletin of the National Research Centre, 44, 1-16.
Islam, M.S., Parvin, D.A., Hasan, M.K., Hemel, S.A.K., Hasan, A.K. (2024). Performance of tree leaf mulch compared
with traditional mulch on potato growth, yield, and weed infestation. J. Agric. Food Environ. 5(3): 35-41.
Jaysawal, N., Singh, G., Kanojia, A., & Debbarma, B. (2018). Effect of different mulches on growth and yield of carrot
(Daucus carota L.). International Journal of Chemical Studies, 6(4), 381-384.
Kader, M. A,, Singha, A., Begum, M. A., Jewel, A., Khan, F. H., & Khan, N. I. (2019). Mulching as water-saving technique
in dryland agriculture. Bulletin of the National Research Centre, 43(1), 1-6.
Kader, M.A., Senge, M., Mojid, M.A., Ito, K. (2017a). Recent advances in mulching materials and methods for modifying
soil environment. Soil Tillage Res. 168: 155-166.
Kader, M.A., Senge, M., Mojid, M.A,, Ito, K. (2017). Recent advances in mulching materials and methods for modifying
soil environment. Soil Tillage Res. 168, 155-166.
Kader, M.A. (2016). Mulching Material Effects on Soil Moisture and Temperature of Soybean (Glycine Max) Under
Effective Rainfall. Gifu University, Japan (Master’s thesis).
Kamboj, A., Mahajan, S., Prakash, C., & Jose, S. (2024). Development of nonwoven mulch mats from textile waste and its
performance assessment on chilli crop. Polymer Bulletin, 81(17), 16103-16120.
Kamboj, A., Mahajan, S., Singh, K. (2022). Mulching practices and awareness of farmers for biodegradable mulches made
from textile waste from Mansa and Moga. Int J Curr Microbiol Appl Sci 11:47 55. https:// doi. org/ 10. 20546/ ijcmas.
2022. 1103. 007.
Kasirajan, S., and Ngouajio, M. (2012). Polyethylene and biodegradable mulches for agricultural applications: a review.
Agron. Sustain. Dev. 32, 501-529.
Khurshid, K., Igbal, M., Arif, M. S. & Nawaz, A. (2006). Effect of tillage and mulch on soil physical properties and growth
of maize. International Journal of Agriculture & Biology, 8(5), 593-596.
Kopitar, D., Marasovic, P., & Vrsaljko, D. (2024). Impact of polylactic acid fibers in cellulose nonwoven mulch blends on
biodegradability and performance—an open field study. Polymers, 16(2), 222.
Kumar, P., & Usadadiya, V. P. (2023). Mulching: An efficient technology for sustainable agriculture production.
International Journal of Plant & Soil Science, 35(20), 887-896.
Kumar, S.S., Wani, O.A., Prasad, B., Banuve, A., Mua, P., Sharma, A.C., Prasad, S., Malik, A.R., El-Hendawy, S., Mattar,
M.A. (2024). Effects of Mulching on Soil Properties and Yam Production in the Tropical Region. Sustainability, 16, 7787,
https:// doi.org/10.3390/su16177787.
Kumar, V., Bhat, A. K., Sharma, V., Gupta, N., Sohan, P., & Singh, V. B. (2015). Effect of different mulches on soil
moisture, growth, and yield of Eureka lemon (Citrus limon burm) under rainfed condition. Indian Journal of Dryland
Agricultural Research and Development, 30(1), 83-88.
Kundu. M. C., Manna. K., Saha. B., and Ghosh. G. K. (2018). Jute Agrotextile Mulch Increases Crop Yield, Conserves
Soil Moisture, Suppresses Weed Growth and Controls Soil Erosion. https://www.researchgate.net/publication/327988898.
Larentzaki, E., Plate, J., Nault, B. A., & Shelton, A. M. (2008). Impact of straw mulch on
a.  populations of onion thrips (Thysanoptera: Thripidae) in onion. Journal of economic entomology, 101(4), 1317-1324.

Leghari, S.J., Wahocho, N.A., Laghari, G.M., Laghari, A.H., Bhabhan, G.M., Talpur, K.H., Bhutto, T.A., Wahocho, S.A.
and Lashari, A.A. (2016). Role of nitrogen for plant growth and development: A review. Advances in Environmental Biology,
10(9), pp.209-218.
Lei, Y., Takahashi, H., Li, W. (2004). Effects of concrete mulch on soil thermal and moisture regimes. J. Agric. Meteorol. 60,
17-23

3179


http://www.thriftyfun.com/UsingSawdustinYourGarden.html
https://www.researchgate.net/publication/327988898

International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 8, 2025
https://theaspd.com/index.php

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

1.

72.

73.

74.

75.

76.

.

78.
79.

80.
81.
82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

9.

Sun, H., Shao, L., Liu, X., Miao, W., Chen, S., Zhang, X. (2012). Determination of water

a. consumption and the water-saving potential of three mulching methods in a jujube orchard. Eur. J. Agron. 43, 87-95.
Sun, T., Zhang, Z., Ning, T., Mi, Q., Zhang, X., Zhang, S., Liu, Z. (2015). Colored polyethylene film mulches on weed
control, soil conditions and peanut yield. Plant Soil Env.61,79-85.
Wang, H., Wang, C., Zhao, X., Wang, F. (2015). Mulching increases water-use efficiency of peach production on the rainfed

semiarid Loess Plateau of China. Ag. Water Manag. 154, 20-28.

Xiukang, W., Zhanbin, L., Yingying, X. (2015). Effects of mulching and nitrogen on soil temperature water content, nitrate-
N content and maize yield in the Loess Plateau of China. Agric. Water Manag. 161, 53-64.
Xu, X., Du, X., Wang, F., Sha, J., Chen, Q., Tian, G., Zhu, Z., Ge, S. and Jiang, Y. (2020). Effects of potassium levels on
plant growth, accumulation and distribution of carbon, and nitrate metabolism in apple dwarf rootstock seedlings. Frontiers
in Plant Science, 11, p.904. https://doi.org/10.3389/fpls.2020.00904.
Yadav, G.S,, Das, A, Lal, R, Babu, S., Meena, R.S., Patil, S.B., Saha, P., Datta, M. (2018). Conservation tillage and
mulching effects on the adaptive capacity of direct-seeded upland rice (Oryza sativa L.) to alleviate weed and moisture stresses
in the North Eastern Himalayan Region of India. Archives of Agronomy and Soil Science.29;64(9):1254-67.
Yang, Y., Li, P., Jiao, J., Yang, Z., Lv, M., Li, Y.& Song, S. (2020). Renewable-sourced biodegradable mulches and their
environmental impact. Scientia Horti. 268, 109375.
Yin, W., Feng, F., Zhao, C., Yu, A., Hu, F., Chai, Q., Gan, Y., Guo, Y. (2016). Integrated double mulching practices
optimize soil temperature and improve soil water utilization in arid environments. Int. J. Biometeorol. doi: http://dx.doi.org/
10.1007/s00484-016-1134-y.
Yordanova, M., & Gerasimova, N. (2015). Influence of different organic mulches on soil temperature during pepper
(Capsicum annuum L.) cultivation.
Zhang, G.S., Hu, X.B., Zhang, X.X., Li, J. (2015). Effects of plastic mulch and crop rotation on soil physical properties in rain-
fed vegetable production in the mid-Yunnan plateau, China.
Soil Tillage Res. 145, 111-117.
Zhao, H., Wang, R.Y., Ma, B.L., Xiong, Y.C., Qiang, S.C., Wang, C.L. (2014). Ridge-furrow with full plastic film
mulching improves water use efficiency and tuber yields of potato in a semiarid rainfed ecosystem. F. Crop. Res. 161, 137—
148.
Zribi, W., Aragliés, R., Medina, E., Faci, J.M. (2015). Efficiency of inorganic and organic mulching materials for soil
evaporation control. Soil Tillage Res. 148:40 45 from: http://linkinghub.elsevier.com/retrieve/pii/S0167198714002682.
Li, Q., Li, H., Zhang, L., Zhang, S., & Chen, Y. (2018). Mulching improves yield and water-use efficiency of potato cropping
in China: A meta-analysis. Field crops research, 221, 50-60.
Liu, J., Zhan, A., Chen, H., Luo, S., Bu, L., Chen, X., Li, S. (2015). Response of nitrogen use efficiency and soil nitrate
dynamics to soil mulching in dryland maize (Zea mays L.) fields. Nutr. Cycl. Agroecosyst. 101, 271-283.
Manna, K., Kandu, M.C., Saha, B., Ghosh, G.K. (2018). Effect of nonwoven jute agrotextile mulch on soil health and
productivity of broccoli (Brassica oleracea L.) in lateritic soil. Environ Monit Assess 190:82 88. https:// doi. org/ 10. 1007/
510661- 017- 6452
Manna, A., Tarafder, H. K., Dasgupta, S., & Das, N. C. (2017). Influence of different organic mulching materials on soil
fertility and performance of okra in new alluvial zone of West
Bengal. The Bioscan, 12(1), 663-666.
Mathukia, R.K., Mathukia, P.R., Polara, A.M. (2015). Effect of preparatory tillage and mulch on productivity of rainfed
pigeonpea [Cajanus cajan (L.) Millsp.]. Indian Journal of Dryland Agricultural Research and Development.30(2):58-61.
Moreno, M.M., Moreno, A. (2008). Effect of different biodegradable and polyethylene mulches
on soil properties and production in a tomato crop. Sci. Hortic.(Amsterdam)116,256-263
Mutetwa, M., and Mtaita, T. (2014). Effects of mulching and fertilizer sources on growth and yield of onion. Journal of
Global Innovations in Agricultural and Social Sciences, 2(3), pp.102—-106. https://doi.org/10.17957/JGIASS/2.3.561.
Nithisha, A., Bokado, K., & Charitha, K. S. (2022). Mulches: Their impact on crop production. The Pharma Innovation
Journal, 11(7), 3597-3603.
Pramanik, P., Bandyopadhyay, K.K., Bhaduri, D., Bhattacharyya, R., Aggarwal, P. (2015). Effect of mulch on soil thermal
regimes- a review. International Journal of Agriculture, Environment and Biotechnology.8(3):645-58.
Prosdocimi, M., Tarolli, P., Cerda, A. (2016). Mulching practices for reducing soil water erosion: A review. Earth-Sci.
Rev.161, 191-203.
Qin, W., Hu, C. and Oenema, O. (2015). Soil mulching significantly enhances yields and water and nitrogen use efficiencies
of maize and wheat: a meta-analysis. Scientific Reports, 5:
Qin, S, Li, S., Yang, K., Hu, K. (2018). Can plastic mulch save water at night in irrigated croplands? J Hydrol [Internet].
564:667 681. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0022169418305638.
Quilty, J. R., & Cattle, S. R. (2011). Use and understanding of organic amendments in Australian agriculture: a review.
Soil Research, 49(1), 1-26. https://doi.org/10.1071/SR10059.
Ramakrishna, A., Tam, H.M., Wani, S.P., Long TD. (2006). Effect of mulch on soil temperature, moisture, weed infestation
and yield of groundnut in northern Vietnam. Field crops research.Feb 15;95(2-3):115-25.
Ranjan, P., Patle, G.T., Prem, M. and Solanke, K.R., (2017). Organic mulching- A water saving technique to increase the
production of fruits and vegetables. Current  Agriculture  Research  Journal, 5(3), pp.371-380.
https://doi.org/10.12944/CARJ.5.3.17.
Ravichandran, M., Samiappan, S. C., Pandiyan, R., & Velu, R. K. (2022). Improvement of crop and soil management
practices through mulching for enhancement of soil fertility and environmental sustainability: a review.
Ren, X., Zhang, P., Chen, X., Guo, J., Jia, Z. (2016). Effect of different mulches under rainfall concentration system on

3180



http://dx.doi.org/
http://linkinghub.elsevier.com/retrieve/pii/S0167198714002682
https://doi.org/10.17957/JGIASS/2.3.561
https://doi.org/10.1071/SR10059
https://doi.org/10.12944/CARJ.5.3.17

International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 8, 2025
https://theaspd.com/index.php

93.

9.

95.

96.
97.

98.

corn production in the semi-arid areas of the loess plateau. Sci. Rep. 1-10.

Sarkar, S., & Singh, S. R. (2007). Interactive effect of tillage depth and mulch on soil temperature, productivity and water

use pattern of rainfed barley (Hordium vulgare L.) Soil and Tillage Research, 92(1-2), 79-86. https://doi.org/10.1016/].
still.2006.01.014.

Schonbeck, M. (2015). Mulching for weed management in organic vegetable production. Extension, Organic Agriculture,
eOrganic  Virginia Association for Biological Farming. Available online at https://articles. extension.
org/pages/62033/mulching- forweed-management-in-organic-vegetable-production.

Siczek, A., Horn, R., Lipiec, J., Usowicz, B., tukowski, M. (2015). Effects of soil deformation and surface mulching on soil
physical properties and soybean response related to weather conditions. Soil Tillage Res. 153, 175-184.

Song, X., Tao, B., Guo, J., Li, J. and Chen, G. (2018). Changes in the microbial community

structure and soil chemical properties of vertisols under different cropping systems in Northern China. Frontiers in
Environmental Science. Vol. 6, Page 132.

Steinmetz, Z., Wollmann, C., Schaefer, M., Buchmann, C., David, J., Tréger, J., Mufioz, K., Frér, O., Schaumann, G.E. (2016).
Plastic mulching in agriculture. Trading short-term agronomic benefits for long-term soil degradation? Sci. Total Environ. 550,
690-705.

3181



