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Abstract 

 

Mulching, an ancient agricultural practice, has emerged as a critical tool in modern horticulture 

due to its numerous benefits. This review examines the application and impacts of mulch 

installation techniques on Indian horticulture, with a focus on understanding different mulch 

types, traditional and modern techniques, advantages, potential impacts on crop growth and 

yield, and environmental implications.The introduction elucidates the definition and historical 

importance of mulching in horticulture and sets the objective of the review: to comprehensively 

assess various mulch installation techniques and their impacts on Indian agriculture.The 

subsequent sections delve into the different types of mulches used in Indian horticulture, 

categorizing them into organic, inorganic, and biodegradable materials. Each type is discussed in 

detail, including its benefits and concerns, providing a holistic understanding of the materials 

available to farmers.Traditional mulching techniques, such as hand-spreading and the use of 

simple tools, are explored, highlighting local adaptations and indigenous practices that have been 

prevalent in Indian agriculture for generations.Modern mulching techniques, like automated 

mulch spreaders, plastic film laying machines, and mulch mats/sheets, are then examined, 

emphasizing their potential to enhance efficiency and productivity in contemporary 

agriculture.The review goes on to explore the advantages of mulching techniques, including soil 

moisture retention, weed growth reduction, temperature regulation, erosion control, and organic 

matter addition in the case of organic mulches. These benefits underscore the vital role of 

mulching in sustainable and resource-efficient farming.The potential impacts of mulching on 

crop growth and yield are analyzed, focusing on improved germination and early growth, 

reduced water requirements, enhanced pest and disease resistance, and increased yield and 

quality of produce. The effects on different crop types, such as fruits, vegetables, and flowers, 

are also explored, elucidating the versatility of mulching techniques across diverse agricultural 

contexts.Furthermore, the review investigates the environmental impacts of various mulch 

materials, emphasizing benefits such as soil structure improvement, reduction in water runoff, 

and carbon sequestration. Simultaneously, concerns, including plastic pollution from inorganic 

mulches, decomposition rate and residues from organic mulches, and impacts on local 

biodiversity, are discussed.Finally, recommendations for future research and practice are 

proposed. These include exploring new biodegradable mulch options, developing cost-effective 

installation techniques, implementing training programs for farmers and horticulturists, and 

formulating policies and guidelines for sustainable mulching practices. By addressing these 

challenges, the potential of mulching in contributing to sustainable and productive agriculture 

can be fully realized. 
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Introduction 
 

Mulching, a term derived from the English word "mulch," has been an intrinsic aspect of 



 

 

horticultural practices worldwide. The importance of mulching in agriculture and horticulture 

cannot be understated. Mulching can be succinctly defined as the practice of applying a layer of 

materials – organic, inorganic, or synthetic over the surface of the soil. This layer serves 

multifarious functions ranging from conserving soil moisture, controlling weeds, enhancing soil 

health, to regulating soil temperature [1].Organic mulches, which decompose over time, can be 

composed of materials such as straw, leaves, and compost. In contrast, inorganic or synthetic 

mulches may consist of plastic films, gravels, or other non-biodegradable materials. The choice 

of mulch often depends on the specific objectives of the horticultural activity and the crop in 

question [2].The history of mulching, especially in horticulture, can be traced back to ancient 

civilizations. Historical records from ancient India, for instance, hint at the use of straw and 

leaves to cover the base of plants [3]. Such practices were predominantly geared towards 

moisture retention, especially in regions with scanty rainfall.The Chinese, during the Han 

Dynasty, also utilized organic mulches, primarily to retain soil warmth during colder months, an 

indication of the early realization of mulching's temperature-regulating properties [4].The 

importance of mulching transcends mere moisture retention or temperature control. The 

application of organic mulches, over time, enhances soil fertility as they decompose and release 

essential nutrients into the soil. This slow and sustained release of nutrients provides a consistent 

source of nutrition for plants, a factor recognized by early horticulturists [5].In addition to 

nutrient provision, mulching plays a crucial role in weed suppression. Weeds, often unwelcome 

in horticultural practices, compete with crops for nutrients. The barrier formed by mulch impedes 

the growth of these weeds, thus benefiting the primary crops. Historical texts from ancient Rome 

elucidate the utilization of stone mulches in vineyards, highlighting early strategies to combat 

weed infestations [6].In modern times, with the burgeoning population and increasing demands 

on agriculture, optimizing crop yields has become paramount. India, with its diverse climate and 

vast agricultural land, provides a unique case study for mulching applications in horticulture. The 

purpose of this review is threefold:To delve into the impacts of these techniques on horticultural 

outcomes, encompassing crop yield, soil health, and environmental consequences.To glean 

insights from the confluence of traditional practices and modern innovations in mulching 

techniques, as applied in Indian horticulture [7].This exploration provides an opportunity not 

only to appreciate the historical importance of mulching but also to equip current and future 

practitioners with knowledge about best practices and potential challenges. 

 

Use of Mulch in Indian Horticulture 

 

Mulching, an age-old horticultural practice, has evolved significantly in its application and the 

materials employed. In the diverse agricultural backdrop of India, a range of mulches have been 

adopted to cater to varied horticultural requirements. These mulches can be broadly categorized 

into organic, inorganic, and biodegradable types, each having distinct attributes and applications 

[8].Organic mulches, derived from once-living materials, decompose over time and enrich the 

soil with organic matter. They have been traditionally favored in Indian horticulture due to their 

availability, cost-effectiveness, and soil-enhancing properties.Straw: Straw, primarily rice or 

wheat straw, has been a preferred mulching material due to its widespread availability in agrarian 

states. It effectively conserves soil moisture, suppresses weed growth, and gradually adds 

organic matter to the soil [9].Compost: Composted organic matter, rich in nutrients, serves dual 

purposes. Apart from acting as a mulch that conserves moisture and controls weeds, it steadily 

releases nutrients, promoting plant growth [10].Leaves: Dried leaves, especially from large 



 

 

deciduous trees, have been traditionally employed as a mulching material. Leaf mulch can also 

regulate soil temperature and provide a habitat for beneficial microorganisms [11].Grass 

Clippings: Fresh or dried grass clippings are also utilized as mulch. While they decompose faster 

than straw or leaves, they effectively suppress weeds and add nitrogen to the soil [12].Inorganic 

mulches, typically non-biodegradable, are employed for their durability and specific properties 

that organic mulches might not offer. However, their impact on the environment and disposal 

concerns are noteworthy [13].Plastic Films: Polyethylene or polypropylene films are widespread 

in modern Indian horticulture. They are particularly effective in weed suppression, moisture 

conservation, and soil warming, benefitting early-season crops. However, disposal issues have 

led to the exploration of biodegradable alternatives [14].Gravel and Stones: In arid regions and 

for certain ornamental plants, gravel and stones serve as effective mulching materials. They 

prevent soil erosion, conserve moisture, and deter pests. Moreover, they offer aesthetic appeal in 

landscaped [15].Given the environmental concerns associated with inorganic mulches, the focus 

has shifted towards biodegradable options. These mulches, while mimicking the benefits of 

inorganic mulches, degrade over time, alleviating disposal concerns.Paper: Recycled paper 

mulch, sometimes combined with organic materials, offers a sustainable alternative to plastic 

films. They are effective in moisture conservation and weed control and decompose to add 

organic matter to the soil [16].Starch-based Films: Starch-based biodegradable films, derived 

from crops like corn and potatoes, have gained traction due to their similar properties to plastic 

films but with the added advantage of biodegradability.Wool: Wool mulch, a relatively novel 

concept, has been explored for its superior water retention capabilities, slow degradation rate, 

and provision of essential nutrients like nitrogen upon decomposition [17]. 

 

Traditional Use of Mulch 

 

Indian horticulture, with its deeply entrenched roots, has thrived over millennia due to a 

harmonious blend of age-old wisdom and practical ingenuity. One such manifestation of this 

wisdom is seen in the traditional techniques employed for mulching. These techniques, borne out 

of necessity and shaped by local climatic and socio-cultural conditions, continue to be significant 

even in the face of modern technological advancements [18].One of the oldest and most intuitive 

methods, hand-spreading of mulch, involves the manual dispersal of mulching materials over the 

cultivated land.Process: The process is straightforward. Farmers collect the chosen mulching 

material, be it straw, leaves, or grass clippings, and spread it evenly across the farmland by hand 

[19].Advantages: This method allows for a precise application. Farmers can gauge the amount of 

mulch required based on their tactile experience, ensuring neither excess nor deficit. This ensures 

optimum soil moisture and weed suppression.Challenges: The primary limitation is the manual 

labor requirement. Hand-spreading over extensive farmlands can be strenuous and time-

consuming [20].As Indian horticulture evolved, so did the tools associated with it. Basic 

implements facilitated more efficient mulching, reducing labor intensity and enhancing 

precision.Mulch Ploughs: Rudimentary wooden ploughs, drawn by animals or humans, were 

used to spread or adjust mulch on the fields. While still labor-intensive, this method ensured 

more uniform distribution [21].Manual Spreaders: Made of wood or bamboo, these were simple 

contraptions that helped in spreading mulches like compost more uniformly. The mulch would 

be loaded onto the spreader, and as it was pushed or pulled, it would scatter the mulch [22].India, 

with its vast geographical and climatic diversity, has fostered unique mulching techniques 

adapted to local conditions.Raised Bed Mulching: In regions prone to waterlogging, like parts of 



 

 

West Bengal, farmers developed raised beds for cultivation. Mulch was spread around these 

raised beds, ensuring both moisture conservation and efficient water drainage [23].Layered 

Mulching: In arid zones such as Rajasthan, farmers employed a layered mulching technique. A 

base layer of coarse material like gravel would be covered with an organic layer like straw. This 

dual layer helped in moisture retention and also reduced evaporation.Green Mulching: This 

technique, prevalent in the tribal areas of Central India, involves intercropping with certain 

plants. These plants, when mature, are slashed and left on the field, serving as green mulch. This 

method not only provides mulch but also enhances soil fertility due to the decomposition of 

green matter [24]. 

 

Modern use of mulch 
 

The progression of time, driven by technological advancements and the increasing need for 

efficiency in agriculture, has ushered in a new era of mulching techniques. Modern mulching 

techniques, predominantly mechanized, are a testament to the amalgamation of traditional 

knowledge and contemporary innovation [25].A leap from hand-spreading and manual spreaders, 

automated mulch spreaders have revolutionized mulching in vast agricultural terrains.Design and 

Operation: Typically tractor-mounted, these machines have hoppers that store the mulching 

material. As the tractor moves, the spreader uniformly distributes the mulch over the field. Some 

designs allow for depth regulation, ensuring optimal mulch layer thickness [26].Advantages: 

Automated spreaders considerably reduce labor requirements and ensure uniform mulch 

distribution, optimizing benefits like moisture retention and weed suppression. They also 

significantly expedite the mulching process, enabling timely farm operations.Challenges: The 

initial investment cost can be daunting for small-scale farmers. Maintenance and occasional 

repairs also factor into long-term considerations [27]. 

 

Plastic Film Laying Machines 
 

Plastic film mulches, with their myriad benefits, have found favor in contemporary horticulture. 

Mechanized laying of these films further accentuates their appeal.Design and Operation: These 

machines, also typically tractor-mounted, unroll the plastic film while simultaneously covering 

the film edges with soil to anchor them in place. Advanced models also have drip irrigation 

laying systems integrated, ensuring efficient water use [28].Advantages: Beyond the speed and 

uniformity of film laying, these machines minimize wrinkles or air pockets, ensuring close 

contact between the soil and the film. This maximizes soil warming, especially beneficial for 

early-season crops [29].Challenges: Like automated spreaders, the initial cost is a limiting factor 

for many. Furthermore, the plastic mulch's environmental implications have prompted a 

transition towards biodegradable alternatives [30]. 

 

Mulch Mats and Sheets 
 

Incorporating innovation in material and design, mulch mats and sheets are the vanguards of 

sustainable and efficient mulching.Design: These mats, made from various materials like coir, 

jute, or even bioplastics, are designed for longevity and specific applications. They often come 

with perforations, allowing plants to grow through while suppressing unwanted weeds 

[31].Applications: Commonly used in orchards, vineyards, and ornamental gardens, these mats 



 

 

offer efficient weed control without the need for chemical herbicides. They also facilitate 

moisture retention and soil temperature regulation.Advantages: Their semi-permanent nature 

means they can be used for multiple seasons, ensuring cost-effectiveness. Being easy to deploy, 

they reduce labor requirements. Moreover, many of these mats are biodegradable, ensuring 

environmental sustainability [32, 33]. 

 

Mechanisms and advantages of using mulch. 

 

Mulching, an age-old agricultural practice, has been gaining attention in recent years, not merely 

as a passive soil-covering technique but as an active agent in enhancing soil health and 

productivity. The myriad advantages of mulching have been extensively documented in 

literature, ranging from water conservation to weed management [34]. 

 

Soil Moisture Retention 

 

Mechanism: Mulches create a barrier between the soil surface and the atmosphere. This barrier 

reduces the rate of evaporation from the soil surface, thus conserving moisture. Additionally, 

organic mulches, in particular, can absorb rainfall and release it slowly into the soil, preventing 

surface runoff [35]. 

 

Advantages: Enhanced soil moisture improves plant growth, especially in regions where 

irrigation is sporadic or water sources are scarce. This, in turn, can lead to increased yields and 

more consistent crop quality. 

 

Reduction in Weed Growth 

 

Mechanism: Mulches, by covering the soil, inhibit the germination and growth of weed seeds. 

This is due to the reduced light penetration, which is essential for many weed seeds to germinate. 

Some mulches, especially certain organic types, can even release chemicals that suppress weed 

growth, a phenomenon known as allelopathy [36]. 

 

Advantages: Reduced weed growth means less competition for essential nutrients, water, and 

light. This can lead to better growth of the desired crops. Additionally, less reliance on chemical 

herbicides means a decrease in farming costs and less environmental impact [37]. 

 

Temperature Regulation 

 

Mechanism: Mulches act as insulators. They can prevent rapid temperature fluctuations by 

absorbing heat during the day and releasing it slowly during the night. This moderating effect is 

particularly pronounced in the case of plastic and other inorganic mulches [38]. 

 

Advantages: Certain crops are sensitive to temperature fluctuations, especially during their 

critical growth stages. By regulating soil temperature, mulches can ensure the optimal growth 

environment for these crops, leading to better yields and quality. 

 

Erosion Control 



 

 

 

Mechanism: By shielding the soil surface from the direct impact of raindrops, mulches can 

prevent soil displacement. They also reduce the speed of water, thus decreasing surface runoff 

and preventing the washing away of the topsoil [39]. 

 

Advantages: Soil erosion can lead to the loss of fertile topsoil, reducing the land's productivity. 

By controlling erosion, mulches ensure long-term soil health and sustainability. This is especially 

crucial in hilly terrains and regions with heavy rainfall [40]. 

 

Organic Matter Addition (in case of organic mulches) 

 

Mechanism: Organic mulches like straw, compost, leaves, and grass clippings decompose over 

time. This decomposition enriches the soil with organic matter, which enhances its structure, 

water-holding capacity, and microbial activity [41]. 

 

Advantages: Addition of organic matter improves soil fertility, ensuring better nutrient 

availability for crops. The improved soil structure promotes root growth, which further enhances 

crop health and yield. Moreover, the increase in microbial activity ensures a healthy soil 

ecosystem, promoting sustainable agriculture  

 

Potential impact of using mulch on growth and production 

 

The efficacy of agricultural practices is primarily gauged by their impact on crop growth and 

yield. Mulching, as a multifaceted agronomic practice, showcases profound effects on these 

parameters. A confluence of factors, primarily stemming from the benefits of mulching, 

translates into direct and indirect influences on crop growth, yield, and even quality 

[42].Improved Germination and Early Growth include, Mechanism: Mulching facilitates a stable 

soil environment by moderating temperature extremes and retaining moisture. This stability is 

critical during the initial stages of crop development, especially during germination [43]., 

Impact: The resulting enhanced germination rates lead to a more uniform crop stand. 

Additionally, the favorable conditions promote robust early growth, setting the stage for 

improved yields.Reduction in the Need for Water and Irrigation include, Mechanism: By 

reducing surface evaporation and improving the soil’s water-holding capacity, mulching 

significantly curtails the frequency and volume of irrigation needed [44]., Impact: Reduced 

irrigation requirements not only conserve water but also decrease labor and energy costs 

associated with irrigation. Furthermore, consistently moist soils prevent physiological stresses on 

crops, which could deter their growth and yield [45].Improved Pest and Disease Resistance, 

Mechanism: Some organic mulches release allelopathic compounds that deter pests. Mulching 

also disrupts the life cycles of certain soil-borne pathogens by creating a physical barrier or 

altering soil conditions unfavourably for them [46].Impact: A diminished pest and disease 

pressure can lead to healthier plants, ensuring optimal growth and reduced crop losses. 

Additionally, this might curtail the need for chemical pesticides, leading to more eco-friendly 

farming and safer produce.Increase in Yield and Quality of Produce, Mechanism: All 

aforementioned advantages of mulching culminate in creating an optimal environment for plant 

growth. Whether it's the moderated temperatures, consistent moisture levels, or reduced pest 

pressures, each factor plays its part.Impact: Studies have consistently shown an increase in crop 



 

 

yield in mulched fields compared to non-mulched counterparts. Moreover, the quality of 

produce, in terms of size, color, taste, and nutritional content, can also see marked improvement 

[47]. Effect on Different Crops include, Fruits: Fruit crops, especially tree-based ones, benefit 

immensely from mulching. Soil moisture conservation is critical for fruit development, and 

mulching ensures this. For instance, citrus orchards under mulch have shown improved fruit size 

and juice content [48].Vegetables: Mulching in vegetable cultivation, especially for water-

sensitive crops like tomatoes, can drastically improve yield. The temperature regulation also 

benefits cool-season vegetables like broccoli and lettuce, prolonging their harvest period 

[49].Flowers: Mulching in ornamental horticulture ensures vibrant flower blooms by improving 

soil structure and fertility. The reduced weed competition, critical in flower farms, allows for 

unhampered growth and development of flower plants. 

 

 

Environmental Impacts of Different Mulch Materials 

 

Mulching, one of the most widely adopted soil conservation and crop productivity enhancement 

techniques, has varied environmental implications based on the materials employed. As global 

agriculture intensifies, the ecological footprint of practices, including mulching, comes under 

scrutiny. This discourse examines both the benefits and concerns associated with different mulch 

materials [50]. 

 

Benefits: 

 

1. Soil Structure Improvement: 

 

Mechanism: Mulches, especially organic ones, introduce a plethora of organic matter into the 

soil. Over time, this organic matter gets decomposed, contributing to the formation of humus 

[51]. 

 

Impact: Humus improves the physical properties of the soil. It aids in binding soil particles 

together, enhancing its porosity and permeability. Consequently, soils demonstrate better water 

retention, reduced compaction, and increased aeration - all essential for robust plant growth [52]. 

 

2. Reduction in Water Runoff: 

 

Mechanism: Mulches form a protective layer over the soil. This layer breaks the impact of 

rainfall, reducing its kinetic energy and preventing the detachment of soil particles [53]. 

 

Impact: Reduced water runoff implies lower soil erosion. Moreover, it increases the infiltration 

rate of water, ensuring better moisture availability for crops and recharging underground water 

tables. This can be particularly beneficial in regions prone to flash floods and erosion. 

 

3. Carbon Sequestration: 

 

Mechanism: Organic mulches, derived from plant residues, act as carbon reservoirs. When 

applied to soil, they gradually decompose; a fraction of their carbon content integrates with the 



 

 

soil as stable organic carbon compounds [54]. 

 

Impact: Increased soil carbon stock contributes to global carbon sequestration, mitigating the 

impacts of increasing atmospheric carbon dioxide concentrations. In the long term, this could be 

instrumental in combating climate change and global warming. 

 

Concerns: 

1. Plastic Pollution from Inorganic Mulches: 

 

Mechanism: Inorganic mulches, especially plastic mulches, are durable and resistant to 

decomposition. While this offers longevity, these mulches, when not properly managed post-use, 

persist in the environment [55]. 

 

Impact: Persistent plastic fragments pose threats to soil health by disrupting its physical 

properties. Additionally, they might leach chemicals, impacting soil microbial communities. This 

plastic residue can enter water bodies, leading to broader environmental concerns, including 

marine pollution. 

 

2. Decomposition Rate and Residues from Organic Mulches: 

 

Mechanism: Organic mulches are biodegradable. However, the rate of decomposition varies, 

influenced by factors like the material’s lignin content, soil microbial activity, and climatic 

conditions [56]. 

 

Impact: Rapidly decomposing mulches require frequent replenishment, increasing labor and 

material inputs. Conversely, mulches that decompose slowly might not offer immediate benefits. 

In some cases, residues from decomposition, like tannins, might affect soil pH or inhibit certain 

beneficial microorganisms [57]. 

 

3. Impact on Local Biodiversity: 

 

Mechanism: Mulching alters the soil microenvironment – its temperature, moisture levels, and 

sometimes even its chemical properties. This can have repercussions on soil fauna [58]. 

 

Impact: Beneficial organisms, like earthworms and mycorrhizal fungi, might thrive under 

mulched conditions, enhancing soil health. However, in some cases, mulching might also 

provide a conducive environment for pests or pathogenic microorganisms. The overall effect on 

biodiversity is contingent upon the material and application method [59]. 

 

 

Socio-economic Impacts 
 

The practice of mulching, although primarily known for its agronomic benefits, has interwoven 

effects on socio-economic dimensions. As we grapple with increasing food demand and 

changing agricultural practices, it's crucial to understand how these techniques alter the socio-

economic fabric of agrarian communities. Herein, the socio-economic repercussions of 



 

 

mulching, ranging from job creation to training needs, are dissected [60].The rise in mulching 

popularity has invigorated related industries.Manufacturing: There has been a proliferation of 

businesses involved in mulch production, both organic and inorganic. These businesses cater to a 

diverse clientele, from smallholders to large commercial farms [61].Installation: The deployment 

of mulch, especially the advanced mulching systems, demands specialized skills. This has given 

birth to a new segment of professionals offering mulch installation services.Socio-economic 

Repercussion: The emergence of these sectors has augmented local employment opportunities, 

providing alternative income sources, especially in rural pockets where job avenues are 

traditionally limited [62]. 

 

Reduction in Farm Labor Requirements due to Decreased Weeding: 

 

Mulching effectively suppresses weed growth, translating to reduced weeding 

efforts.Mechanism: Mulches obstruct sunlight penetration, inhibiting the germination of weed 

seeds. Additionally, they form a physical barrier, making it cumbersome for weeds to break 

through [63].Socio-economic Repercussion: Reduced weeding translates to lower labor 

requirements. While this can lead to savings for the farmers, it also means diminished job 

opportunities for laborers reliant on weeding tasks. This dual-edged nature makes the socio-

economic implications of this benefit a bit complex [64]. 

 

Potential Increase in Farm Profitability: 

 

The introduction of mulching has, in numerous cases, augmented farm outputs and reduced input 

costs.Mechanism: Mulching conserves soil moisture, curbs erosion, boosts soil fertility 

(especially organic mulches), and reduces pest incidence. All these factors collectively enhance 

crop yields. Additionally, savings from reduced irrigation and weeding also add up [65].Socio-

economic Repercussion: Elevated profitability can uplift the socio-economic conditions of 

farming communities. Increased incomes pave the way for improved living standards, better 

education, healthcare, and overall life quality [66]. 

 

Training and Upskilling Needs for Farmers: 

 

While mulching can seem straightforward, optimizing its benefits demands a nuanced 

understanding.Mechanism: Different crops, soils, and climates necessitate varied mulching 

strategies. For instance, the type, thickness, and timing of mulch application can profoundly 

influence its effectiveness [67].Socio-economic Repercussion: The need for specialized 

knowledge has triggered training and upskilling programs. Numerous NGOs, governmental 

agencies, and private firms now offer courses and workshops on mulching techniques. These 

programs not only empower farmers with knowledge but also foster community interactions, 

paving the way for knowledge exchange and collective action [68]. 

 

Challenges and Limitations 

 

Mulching, though a potent agronomic strategy with myriad benefits, comes with its own set of 

challenges and limitations. This segment seeks to dissect and elucidate these issues that hinder 

optimal and widespread adoption of mulching in agricultural contexts, especially focusing on the 



 

 

challenges rooted in the socio-economic, environmental, and practical dimensions [69].Initial 

Cost of Mulch Installation:The initial outlay required for mulching, especially the more 

advanced types, can be daunting for small to medium scale farmers.Cost Dynamics: Organic 

mulches might require extensive labor for gathering, preparation, and application. In contrast, 

inorganic and biodegradable mulches, although efficient in application, can be costly to procure 

[70].Socio-Economic Implications: The high initial costs can be a barrier for smallholder farmers 

who may lack the necessary financial reserves. This might foster a socio-economic divide, where 

only affluent farmers can afford these advanced mulching techniques, thereby potentially 

widening the yield gap [71].Proper Disposal and Recycling of Inorganic Mulches:With 

increasing awareness about environmental health, the disposal of inorganic mulches, particularly 

plastics, has come under scrutiny.Environmental Impact: Used plastic mulches, if not 

appropriately disposed of, can lead to soil contamination, waterway blockage, and can contribute 

to the broader problem of plastic pollution.Socio-Economic Implications: With mounting 

environmental regulations, farmers might incur additional costs for compliant disposal methods. 

Additionally, communities residing near improperly disposed mulch sites might face health risks 

[72].Some mulches, while suppressing weeds, might inadvertently create conducive 

environments for certain pests.Agronomic Impact: Mulches maintain a humid environment at the 

soil surface. This can be ideal for the proliferation of certain pests, such as slugs and snails, and 

even some soil-borne pathogens [73].Socio-Economic Implications: Proliferation of pests can 

lead to reduced yields, necessitating increased investment in pest control measures, and could 

adversely impact farmer profitability.As climatic patterns change and new agronomic challenges 

emerge, there's a constant need for research and adaptation in mulching practices. 

Research Dynamics: Continuous research is essential to adapt mulching techniques to diverse 

soil types, climates, and crops. This is especially pertinent in the face of global climate change, 

where established practices might become obsolete.Socio-Economic Implications: The ever-

evolving nature of best practices in mulching means farmers need to stay updated, necessitating 

continuous training. While this ensures best practices are followed, it can also be seen as a 

recurring cost and time investment for the farming community [74]. 

 

 

Recommendations for Future Research and Practice 
 

The evolving landscape of horticulture, coupled with emerging challenges in the global 

agricultural sector, has thrust the practice of mulching into the limelight. As we delve deeper into 

the intricate dance of sustainability and productivity, there arises a clarion call for proactive 

research and innovative practices. Herein, we outline recommendations that are integral to 

shaping the future trajectory of mulching in agriculture [75].The increasing focus on 

sustainability has brought biodegradable mulches to the fore. These environmentally friendly 

alternatives to traditional inorganic mulches, while beneficial, require extensive research to 

enhance their efficacy. Investigations into materials derived from agricultural waste or renewable 

sources can reveal sustainable options that are not only functional but also enrich the soil without 

negative residues. By adopting biodegradable mulches, we can reduce plastic pollution and 

contribute positively to soil health [76].Simultaneously, the physical act of mulch installation 

needs to be economically feasible for it to see widespread adoption. With the development of 

affordable, durable, and adaptable equipment, especially catering to varied farm sizes and 

terrains, mulching can become accessible to all farmers. Techniques that reduce labor intensity 



 

 

and speed up the mulching process without compromising effectiveness can pave the way for 

greater adoption rates [77].However, having the right tools and materials is only half the battle. 

The other half lies in equipping our farmers and horticulturists with the necessary knowledge and 

skills. Tailored training programs, considering factors such as literacy levels, local languages, 

and cultural nuances, can foster a well-informed community of practitioners. Regular evaluations 

of these training programs' impact on farm productivity can further refine them, ensuring they 

remain effective and relevant.Lastly, the role of governance cannot be understated. Policymakers 

must frame guidelines that promote sustainable mulching practices while providing incentives 

for adherence. Understanding the socio-economic dynamics associated with such policy 

interventions can illuminate the path for creating impactful, farmer-friendly policies. By offering 

incentives and ensuring compliance, governance can play a pivotal role in steering the farming 

community towards sustainable practices [78]. 

 

Conclusion 

 

Mulching has proven to be a valuable and versatile technique in Indian horticulture, offering 

numerous benefits to farmers and the environment. From traditional hand-spreading methods to 

modern automated mulch spreaders, the diversity of mulching techniques underscores its 

adaptability to various agricultural contexts. The advantages, including improved soil moisture 

retention, reduced weed growth, and enhanced crop yields, demonstrate its potential to address 

pressing agronomic challenges. However, challenges, such as the initial cost of installation and 

environmental concerns, require careful attention.Future research and practice should prioritize 

exploring biodegradable mulch options, developing cost-effective installation techniques, and 

implementing training programs for farmers. Additionally, effective policies and guidelines must 

be formulated to promote sustainable mulching practices, ensuring the long-term success of this 

vital agricultural strategy. 
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