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Abstract 
Covering the soil with materials such as grass or plastic has been found to save water and 

soil, adding organic matter and nutrients to the soil (grass, compost, or wood residues), 

controlling the soil. Temperature improves biological functions in the soil, positively alters 

field microclimate and adversely affects weeds, pathogens, and insects. Decaying mulch 

(made from starch or other borrowed polymers) is an excellent alternative to plastic 

coverings. Water scarcity, degradation of natural resources, and the desire to control non-

chemical pests may require mulching as a compulsory agricultural practice. Soil coverage is 

expected to play an inevitable role in conserving soil and water in the near future. 

 The negative effects of water pressure on plant growth can be reduced by the use of 

substances or chemicals such as nutrients, antitranspirants and Plant Growth Regulators 

(PGRs), which urge the plant to adapt to water pressure conditions over time. Transpiration is 

said to be a necessary malignancy that causes approximately 99% of the loss absorbed by the 

plant but has several functions that must go through the plant cycle. There are other 

substances or chemicals that reduce water loss from plant leaves by reducing the size and 

number of stomata, by improving water absorption, osmoregulation and altering plant 

structure.  

Keywords: Mulches, Agricultural sustainability, Straw mulch, Plastic mulch, 

antitranspirants, stomata. 

Role of Mulches 

Introduction   
The name "mulch" comes from the German word "molsch," which means "soft decay", and 

seems to represent how farmers around the world frequently utilise grass and leaves as a 

cover for young trees (Jack et al., 1955). As a result, mulch is frequently defined as any stuff 

that covers the ground. Mulch is referred to as a ground covering that extends out (Kasirajan 

and Ngouajio, 2012). Mulching is a major cultural technique that can help farmers do their 

jobs more efficiently while still producing healthy crops and possible veggie products. 

Mulching cover-up is a method of protecting the soil around the plants with living or 

inanimate objects in order to foster favourable conditions for plant development and 

successful crop production (Chakraborty et al. 2008; Kader et al., 2017a). In diverse 

conditions, it safeguards the soil to protect living creatures and plant roots. Mulching covers 

enhance water efficiency and support crop development. Accessibility, quality, appearance, 

quality, and durability all go into the mulch selection. You may manually choose the 

mulching cover material that is best for your needs by being aware of the characteristics of 

different mulching materials and how to apply them properly. 
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Benefits of Mulching 
Covering the soil with mulch enhances drainage, air infiltration of the surrounding soil, and 

soil fertility (Kader et al., 2017a). Covering seedlings in crop fields has many advantages, 

including minimising soil water loss, soil erosion, weed growth, kinetic energy droplets, and 

competition for nutrients and water among nearby fields (Tarara, 2000; Yang et al. 2015; 

Kader et al. 2017a). Additionally, it lowers the pH of the soil, which increases the availability 

of nutrients. The degradation of organic mulch releases nutrients into the soil, increasing their 

long-term availability (Larentzaki et al. 2008). When organic mulch breaks down in the soil, 

organic soil material grows quickly, which raises the soil's capacity to hold water (Kader et 

al., 2017b). 

Drawbacks of Mulching 
Other drawbacks of coverage, such as tree coverings, include the need for more labour, 

greater transportation costs, removal and disposal issues, etc. Because the plastic coating is in 

direct contact with the earth, the soil becomes fragmented and contaminated (Steinmetz et al., 

2016). Other creatures that live on grass, like grasses and grasses, struggle with weed growth 

and acid release in the soil (Chalker-Scott, 2007; Patil et al., 2013). Better soil ventilation, 

warmer temperatures, and continuous humidity all work to favour higher microbial activity in 

compacted soils, which results in complete nitrification in mulched soil (Huang et al., 2008). 

Farmers discard and bury plastic film scraps on a ploughed sheet with local soil heating and 

filling, which results in severe soil contamination and poor crop development (Gonzalez et 

al., 2014). 

Classification of Mulches 
(A) On the basis of organic matter: 

Organic mulch: Mulch made of organic materials offers a lot of beneficial qualities. Among 

them are preserving soil moisture by lowering evaporation, maintaining a moderate soil 

temperature, reducing soil erosion, inhibiting the growth of weeds, promoting the growth of 

advantageous soil organisms, and preventing weed growth. Bark clippings, Tree waste, Leaf 

mulch, Grass clippings, Composted animal manure, Straw mulches and other organic 

materials are typical examples of organic mulching cover. 

Inorganic mulches: Inorganic mulches are frequently used for decoration and to disrupt 

weed development. Inorganic coverings like stone, stone, and stone do not naturally rot, so 

they do not contribute to the development of the soil structure. However, because decaying 

and moulded plastic holes are formed of sugar or starch, they degrade quickly and enhance 

the soil conditions even after decomposition. Rocks and gravel, polyethylene films, landscape 

materials, and rubber are examples of inorganic mulches.  

(B) On the basis of living matter: 

Natural mulch: Natural materials are typically used to make holes. Natural mulch is another 

name for it. Natural tree covers don't require replacement because they decompose quickly. 

Synthetic mulch: Inorganic materials used to create synthetic mulch. For usage in crop 

fields, a variety of mulch materials, including woven materials, plastic films, blank paper, and 

greased paper, are available on the market.  

(C) On the basis of method of application: 

Soil cover: Surface mulching is the process of covering tree seedlings with soil to prevent 

evaporation and improve the soil's ability to retain moisture. Topsoil coverage is used in rain-

fed agriculture as a water-saving technique (Chakraborty et al. 2008; Zribi et al. 2015). 

Vertical mulching: Providing air to compacted soil, boosting soil retention, enhancing soil 

infiltration, and adding nutrients are soil treatments done close to a tree's roots to promote 

root performance and tree health. soil. Composting, also known as direct mulching. It is done 

by excavating trenches that are 30 cm deep and 15 cm broad along slope-spanning ditches at 
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intervals of 2 to 4 m, and then filling them with organic stuff like grass, grass, stalks, etc 

(Telkar et al., 2017). 

Growing Vegetable Boundaries: Glyricidia and Subabul are grown in contour rows as 

vegetable boundaries to act as mulching, that can boost the soil's ability to retain moisture 

(Patil et al., 2013). 

Conclusion 
Mulching can lower soil temperature, decrease evapotranspiration, decrease weed 

development, and boost soil moisture retention capacity and also improve soil water uptake, 

decrease nutrient loss, stop soil erosion, and boost soil penetration. Mulching has decorative 

benefits for the neighbourhood, farms, and gardens. The cost, availability, and durability of 

the mulch material are important considerations. Mulches, both organic and inorganic, are 

excellent tools for managing plant root zone temperatures. We may thus draw the conclusion 

that using both organic and inorganic mulch is highly beneficial for enhancing agricultural 

productivity while requiring less irrigation water, adding additional nutrients to the soil, and 

safeguarding soil health from a number of limiting factors. 

Role of Antitranspirants 
Introduction   
Antitranspirants are substances used in plants for the purpose of reducing respiration (water 

loss) without causing significant effects on other plant processes, such as photosynthesis and 

growth. Antitranspirants can act as physical or physical barriers to water loss. The most 

widely used antitranspirants are emulsion of spray, wax, or acrylic that forms a film on the 

leaf and reduces water loss. Other physical barriers are solar panels, which reduce the leaf's 

internal temperature and thus suppress evapotranspiration. Physiological barriers are those 

chemicals that act as plant growth regulators and may block the stomata or inhibit plant 

growth. Applying these substances to the leaves of plants can have a profound effect on the 

normal functioning of life. Antitranspirants close and re-close the leaf stomata, or tiny pores 

on the leaf surface, creating a coating that inhibits evaporation.  

How they reduce Transpiration (water loss) 
Antitranspirants can reduce respiration in three different ways: 

1. By reducing the absorption of solar energy and thus reducing leaf temperatures and 

respiratory rates. 

2. By making small transparent films that prevent evaporation of leaves. 

3. By promoting the closure of the stomata (by touching the guard cells around the abdominal 

cavity), thereby reducing evaporation from the leaf. 

Effects on Field Crops and Plants 
An increase in annual crop yields was observed after the use of antitranspirants. Fuahring 

(1973) sprayed stomata that prevents or filters antitranspirants from sorghum growing in the 

field under moderate irrigation conditions, finding that grain yield increases by 5 to 17% and 

the use of antitranspirant just before the first phase works better there are recent sprays. 

Transpiration and ion uptake and transport 

Without a doubt, transpiration expedites ion movement inside the plant. Although there is 

often no relationship among inhalation and respiration levels, there does appear to be some 

relationship between respiratory rate and ion absorption. This depends on the kind of plant 

and the particular ion involved. The amount of rubidium acquired by sugar beet and 

transported throughout bean plants and sugar beet over the 100-hour period was shown to be 

significantly reduced when antitranspirant respiration was reduced. Ions in the soil might 

flow faster toward the rhizosphere due to the respiratory stream, which can alter plant 
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nutrients and minerals. There isn't much proof right now that it matters in typical field 

situations in which the roots are continually expanding. Therefore, it seems that in extreme 

cases, a considerable drop in respiration can have an impact on the plant's mineral balance. 

Materials causing stomatal closure 
To prevent hazardous adverse effects in some systems, the antitranspirant closure type should 

be applied just to the leaf epidermis and should proceed slowly throughout the plant. Shimshi 

obtains some poisons from sunflowers, but the PMA is often immovable. Unfortunately, only 

16 days have been examined for inhibitors. However, due to the kind of antitranspirant's 

extremely cheap cost, this could not be adequate for some applications, making repeated 

requests more advantageous. 

Materials forming thin films: In recent years much emphasis has been placed on reducing 

the evaporation of reservoir by adding alcohol to the surface. The hydrophilic ends of the 

high-alcohol alcohol molecules are attracted to the water and the hydrophobic ends are 

dissolved, so that Van de Waal's force causes a solid and structural monomolecular layer to 

form, which is less susceptible to water vapor. It has been hypothesized that such substances, 

if made to form a film in place of plant mesophyll, could produce effective antitranspirants.  

Materials forming relatively thick films: This kind of antitranspirant is used to cover the 

stomata with a film whose resistance to the transmission of water vapor is higher than that of 

CO2 and O2. 

Other approaches to reducing transpiration: Other growth inhibitors, such 2, 4-

dichlorobenzyltributylphosphonium chloride (Phosphon), have been shown to lessen plant 

water stress and respiration/growth rate. Recent research has revealed that, although 

occasionally reduced drought intake, the transpiration rate and growth has grown or remained 

unaltered, probably as a result of the low peak and root levels. In daylight, the sun's beams, 

which frequently have magical strength on top of the canopy of plants, provide the amount of 

energy applied to the plant. This energy increase can be decreased by making the plant look 

more attractive by using light chemicals, either by itself or in conjunction with other 

antitranspirants. It could be feasible to employ materials that reflect the spectrum 

wavelengths that are frequently absorbed by plants, such infrared. By slowing down 

breathing, these therapies help lessen breathlessness. 

Conclusion 
The creation of enhanced antitranspirants is a significant functional issue in the present 

antitranspirant research setting. Antitranspirants of the stomata closing type as well as the 

film-type type require long-term retention, high accuracy, and a wide range of gases and 

vapors. Physiologists should examine the direct and indirect consequences of the growth of 

such materials on processes like mineral feeding and photosynthesis. These measurements 

have to be performed under a number of controlled and precise circumstances. 

References 
1. Antitranspirants, (2016). Agriinfo.in. N.p., Web. 5 Mar.  

2. Chakraborty D, Nagarajan S, Aggarwal P, Gupta V. K, Tomar R. K, Garg R. N, Sahoo R. 

N, Sarkar A, Chopra U. K, Sarma K. S. S, Kalra N., 2008. Effect of Mulching on Soil and 

Plant Water Status and the Growth and Yield of Wheat (Triticum Aestivum L.) In a Semi-

Arid Environment. Agric Water Management 95:1323-1334. 

3. Chalker-Scott, L., 2007. Impact of Mulches on Landscape Plants and The Environment, 

A Review. Journal of Environmental Horticulture 25:239-249. 

4. Gonzalez-dugo V, Zarco-tejada PJ, Fereres E, 2014. Applicability and limitations of 

using the crop water stress index as an indicator of water deficits in citrus orchards. Agric 

For Meteorology 198–199:94–104. 



Meena and Yadav (2022) Agri Articles, 02(04): 273-277 (JULY-AUG., 2022)     

Agri Articles ISSN: 2582-9882 Page 277 

5. Huang Z, Xu Z, Chen C., 2008. Effect of Mulching on Labile Soil Organic Matter Pools, 

Microbial Community Functional Diversity and Nitrogen Transformations in Two 

Hardwood Plantations of Subtropical Australia. Applied Soil Ecol. 40:229-239. 

6. Jack C. V., Brind W. D, Smith R., 1955. Mulching Tech. Comm. No. 49, Commnwealth 

Bulletin of Soil Science. 

7. 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. 

8. Kader M. A, Senge M, Mojid M. A, Nakamura K., 2017b. Mulching Type-Induced Soil 

Moisture and Temperature Regimes and Water Use Efficiency of Soybean Under Rain-

Fed Condition in Central Japan. Int Soil Water Conserv Res. 5:302-308. 

9. Kasirajan S, Ngouajio M., 2012. Polyethylene and Biodegradable Mulches for 

Agricultural Applications: A Review. Agron Sustain Dev. 32:501-529. 

10. Larentzaki E, Plate J, Nault B. A, Shelton A. M., 2008. Impact of Straw Mulch on 

Populations of Onion Thrips (Thysanoptera: Thripidae) in Onion. J Econ Entomology. 

101:1317-1324. 

11. Menpadi, H., Amaregouda, A. and Meena, M. K., 2020. Role of Antitranspirants in 

Agriculture. Agrospheres:e-Newsletter. 1(2): 23-25 

12. Patil S. S, Kelkar T. S, Bhalerao S., 2013. Mulching: A Soil and Water Conservation 

Practice. Res Jour of Agri and Fore Sci. 1:26–29. 

13. Qin W, Hu C, Oenema O., 2015. Soil Mulching Significantly Enhances Yields and Water 

and Nitrogen Use Efficiencies of Maize and Wheat: A Meta-Analysis. Sci Rep. pp 5. 

14. Steinmetz Z, Wollmann C, Schaefer M, Buchmann C, David J, Troger J, Munoz K, Fror 

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. 

15. Tarara J. M., 2000. Microclimate modification with plastic mulch. Hort Science 35:169-

180. 

16. Telkar S.G, Singh A. K, Kant K, Solanki S. P. S, Kumar D., 2017. Types of Mulching 

and their uses for dryland condition. Biomolecule Reports 17(6):1-4. 

17. Yang N, Sun Z, Feng L, Zheng M, Chi D., 2015. Plastic Film Mulching for Water 

Efficient Agricultural Applications and Degradable Films Materials Development 

Research. Mater Manuf Process. 30(2):143-154. 

18. Zribi W, Aragues R, Medina E, Faci J. M., 2015. Efficiency of inorganic and organic 

mulching materials for soil evaporation control. Soil Tillage Res. 148:40-45 


