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Editor’s Foreword

Agrotech textiles, a dynamic subset of technical textiles, are transforming
agriculture by blending innovation with practicality. These specialized fabrics,
designed for agricultural applications, enhance crop protection, improve yields,
and promote sustainable farming. From ancient uses of natural fibers to modern
synthetic solutions, agrotech textiles have evolved into a vital tool for addressing
global food security and environmental challenges.

These textiles come in various forms, including woven, non-woven, and knitted
fabrics. Woven textiles, like anti-hail nets, offer durability for protective applications,
while non-woven mulch mats suppress weeds and conserve soil moisture. Knitted
fabrics, such as shade nets, dominate due to their flexibility and cost-effectiveness.
Key products include crop covers, fishing nets, greenhouse shades, and erosion-
control geotextiles, each tailored to specific agricultural needs. For instance, shade
nets regulate light and temperature, while mulch mats made from natural fibers like
jute enhance soil health. However, in this edition of TBD Non-Woven Textiles on
Agritech Textiles we would be focusing on Non-Woven Agrotech Textiles products.

The Agrotech textile market is thriving, with global estimates projecting growth from
$9.37 billion in 2021 to $13.04 billion by 2028, driven by rising demand for high-
quality crops and sustainable practices. Historically, textiles in agriculture relied
on natural fibers, but the shift to synthetics like polyolefins in the 20th century
improved durability and affordability. Today, consumer preferences are shifting
toward eco-friendly options, fueled by concerns over plastic pollution and climate
change. Biodegradable materials, such as bio-based mulch films, are gaining
traction for their minimal environmental impact.

Applications of Agrotech textiles are vast, spanning crop protection, aquaculture,
and horticulture. They reduce pesticide use, conserve water, and shield crops
from harsh weather, boosting yields by up to 40% in some cases. In the U.S.,
the market reached $451.4 million in 2022, while Asia-Pacific leads globally due
to rapid urbanization and supportive policies in countries like India and China.
Technological advancements, such as UV-resistant fabrics and smart textiles with
sensors, are revolutionizing precision agriculture. Sustainability remains a priority,
with innovations in recyclable and biodegradable textiles reducing reliance on
petroleum-based products. As farmers embrace these solutions, agritech textiles
are sowing the seeds for a greener, more productive future.

In this edition of Non-Woven Textiles dedicated to Agrotech Textile Products, we
have tried to deliberate upon the underlying products and innovations, global
markets analysis and technological advancements. Happy reading...
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FOR AGRICULTURE

The agriculture industry is increasingly turning towards
textiles for improving productivity, protection, and
sustainability. Their primary objective is to deliver
functional benefits that enhance crop protection, yield,
and quality, rather than merely focusing on decorative
purposes. While agrotextiles can be manufactured
through weaving, knitting, or nonwoven technologies,
nonwoven agrotextiles have captured substantial
attention in recent decades due to their versatile
functionality, economic production, and adaptability to
diverse climatic conditions. Agrotextiles refer to textile
materials specially designed for use in agriculture and
horticulture. These textiles can be woven, nonwoven, or
knitted:

*Characteristics: Bonded fibers
without weaving/knitting,
lightweight and breathable

*Typical Use in Agriculture:
Crop protection covers, mulch
mats, root bags

*Characteristics: Protective
nets, shading screens

«Typical Use in Agriculture:
Protective nets, shading
screens
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Historically, the concept of using textiles in agriculture
traces back centuries, with simple techniques such as
using cloth sheets to protect delicate plants from frost.
However, the modern term “agrotextiles” emerged
alongside the development of synthetic fibers and
industrial textile production methods in the mid-20th
century. The green revolution and increasing food
demand spurred significant interest in methods that
could shield crops from environmental adversities and
extend growing seasons. Consequently, agrotextiles
evolved from basic protective coverings to highly
engineered fabrics, specially designed for agriculture’s
unique demands.

Fiber selection is crucial in the design and manufacture
of agrotextiles. While natural fibers like jute, cotton, and
coir have historical relevance, contemporary agrotextiles
predominantly use synthetic fibers. Polypropylene,

LS
ES




Market Analysis -

Feature Description

Web of fibers bonded together mechanically, thermally

Structure or chemically

Lightweight, porous, UV-resistant, biodegradable

Properties
Primary Uses
in Agriculture

polyester, polyethylene, and polyamide are the most
commonly utilized materials. These fibers offer essential
characteristics such as UV resistance, mechanical

strength, moisture resistance, and chemical stability,
which are necessary to endure prolonged exposure
to sunlight, moisture fluctuations, pesticides, and soil
chemistry. Among these, polypropylene has become
particularly popular for nonwoven agrotextiles due to its
low cost, lightweight nature, and ease of fabrication.

Among these, nonwoven agrotextiles are gaining
major importance due to their versatile properties
like lightweight structure, air and water permeability,
cost-effectiveness, and ability to create a favorable
microclimate for crops. Nonwoven Agricultural Textiles:

Manufacturing techniques for agrotextiles vary based on
the desired end-use properties. Nonwoventechnologies,
including spunbonding, meltblowing, needle-punching,
and thermal bonding, have been instrumental in the
proliferation of agricultural fabrics. In spunbonded
nonwovens, polymer granules are melted and extruded
through fine spinnerets to form continuous filaments,
which are laid onto a conveyor beltand bonded thermally.
This method produces fabrics with excellent tensile

(in some types), cost-effective
Crop protection, Weed control, Soil erosion prevention,
Moisture retention, Seed germination

strength, air permeability, and uniformity all essential for
agricultural applications. Meltblown nonwovens, on the
other hand, produce ultra-fine fibers and are ideal for
creating lightweight fabrics for crop protection against

T ewmew®  insects  and
\ fine dust.
Needle-
punched
nonwovens,
w h e r e
fibers are
mechanically
entangled
using barbed
needles,
are employed for manufacturing mulch mats and
ground covers, providing excellent durability and water
permeability.

Performance requirements for agrotextiles differ based
on their application. For example, crop covers and row
covers need to balance breathability with protection
from external elements. They must allow sufficient light
transmission for photosynthesis while offering barriers
against frost, insects, and heavy rainfall. Mulch mats
require robustness against soil erosion, the ability to
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suppress weed growth, and the capacity to regulate
soil temperature and moisture levels. Protective nets,
commonly used in orchards and vineyards, must
offer resistance to UV degradation and mechanical
impacts such as hailstorms. Thus, agrotextiles are not

Applications of Nonwoven Textiles in Agriculture

Crop Covers / Floating

Row Covers germination and growth

Mulch Mats Placed around plants and roots
Root Bags / Seed Biodegradable pots or blankets
Blankets embedded with seeds

Soil Stabilization Mats
embankments

Greenhouse Shading /
Thermal Screens

covers

Covering crops during

Erosion control on slopes and

Light-diffusing or heat-retaining

merely passive barriers; they actively interact with their
environment, creating microclimates that significantly
influence plant physiology.

Among the many applications of nonwoven agrotextiles,
crop protection covers are the most widespread. These
lightweight, breathable fabrics are draped directly over
crops, forming a semi-permeable barrier that fosters
early germination by maintaining warmer temperatures
and reducing desiccation. In regions susceptible to late
spring frosts or sudden temperature drops, these covers
act as a crucial buffer, safeguarding tender seedlings
and ensuring uninterrupted growth cycles.

The innovation behind nonwoven fabrics lies not just in
their structure, but in their tailor-made functionalities.
Some are spun-bonded for strength, others needle-
punched for flexibility. Some disintegrate naturally,
while others last season after season. With growing
research and development, we now have UV-stabilized
nonwovens, biodegradable films, and even smart
textiles embedded with sensors.

Frost protection, pest barrier,
microclimate control

Weed suppression, moisture
conservation

Promotes germination, easy
transplanting

Prevents topsoil loss,
encourages plant rooting
Temperature and humidity
control
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JRING TEXTILE APPLICA
IN AGROTECH

Mulch Mat:

Mulch mats, crafted from non-woven textiles, act as a
protective layer over the soil, helping farmers manage
weeds without the need for harsh chemicals. By
blocking sunlight from reaching the ground, these mats
prevent the growth of unwanted grasses and weeds,
keeping the soil clean and crop-friendly. They are made
from a variety of durable fibers such as HDPE, LDPE,
polypropylene, and even eco-friendly wool. Beyond
weed control, mulch mats help retain soil moisture,
regulate temperature, and reduce erosion caused by
wind or rain.

They also promote healthier root development and

Soil Temperature Regulation

Moisture Retention Weed Suppression

Carbon
Sequestration

Erosion Control

Soil Health Improvement

MNutrient Balance

Root Protection
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minimize the need for frequent irrigation. Widely used
in nurseries, gardens, and large-scale agriculture,
mulch mats are a sustainable solution for boosting
productivity. As environmental concerns grow, these
mats are proving to be an essential tool for modern,
eco-conscious farming.

Fruit Covers:

Fruit covers, often referred to as fruit bags or crop
covers, are an essential innovation in agrotech aimed
at safeguarding fruits from pests, diseases, sunburn,
and physical damage. Made from breathable, water-
resistant non-woven materials like polypropylene, these



covers create a microenvironment around the fruit
that allows air and moisture to circulate while keeping
harmful elements out. By reducing the need for chemical
pesticides, they support cleaner, more organic fruit
production.

Fruit covers also enhance the visual appeal and uniform
ripening of the produce, which is crucial for market
value. Their lightweight and flexible design make them
easy to apply and remove, saving labor time. Widely
used for fruits like mangoes, apples, and pomegranates,
these covers are helping farmers boost yield quality
while reducing crop loss. As demand for sustainable
farming grows, fruit covers are emerging as a smart,
eco-friendly solution for modern horticulture.

Sunscreen in Agrotextile:

This innovative fabric comes in the form of a finely
perforated, mesh-like woven material. It functions as a
smart shield, offering selective shading that regulates
the amount of sunlight reaching plants. The level of
shade can be customized by adjusting the net's mesh
size, ensuring the perfect balance between light and
protection. This technology plays a crucial role in
safeguarding crops from harsh sunlight, reducing heat
stress, and promoting healthy growth.

It is especially useful in greenhouses and open-field
farming, where climate control is essential. Moreover,
it helps in conserving water by reducing evaporation
and shielding tender plants from strong winds and
hail. As climate conditions grow more unpredictable,
agri-sunscreen is becoming an indispensable tool for
modern farming.

Harvesting Net: Harvesting nets are a vital part of
modern agriculture, designed to protect delicate fruits
and vegetables from insects, birds, and other external

Market Analysis -

threats. Made from strong yet lightweight materials like
HDPE, nylon, polypropylene, or cotton, these nets act
as a breathable barrier while allowing sunlight and air
to pass through. They help ensure that crops mature
naturally without damage, reducing the need for
chemical pesticides.

LN

Harvesting nets are especially useful for fruits like
grapes, guavas, and pomegranates that are prone to
bird pecking. These nets also make it easier to collect
fallen produce, minimizing waste. By using such nets,
farmers can improve the quality and vyield of their
harvest. In a time when sustainable and chemical-free
farming is gaining importance, harvesting nets offer a
smart and eco-friendly solution to crop protection.

Anti-Insect Fabric:

Anti-insect fabric is a high-performance, UV-stabilized
monofilament polypropylene woven mesh, specifically
designed to shield crops from harmful insect invasions.
With a tightly woven structure of 32 strands per square
inch, it effectively blocks insects as small as 0.5
mm, acting as a physical barrier without the need for
pesticides. Commonly used in nurseries, polyhouses,
and agricultural fields, this fabric plays a crucial role
in maintaining plant health during the early stages of
growth.

It ensures better crop quality by reducing disease
transmission caused by insect pests. Its UV-resistant
nature adds to its durability, making it suitable for long-
term outdoor use. Additionally, it promotes natural air
circulation and sunlight penetration, creating an ideal
microclimate for plant development. As farmers move
towards more organic and eco-friendly practices,
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anti-insect fabric is becoming an essential tool for  The fabric is breathable, allowing moisture and air to
sustainable crop protection. pass through while keeping the chill out. It also reduces
the risk of crop loss and enhances yield consistency.
Ideal for use in open fields, gardens, and nurseries,
cold and frost control fabric is an essential tool for
farmers aiming to extend growing seasons and protect
their crops naturally.

Root Ball Net:

Root Ball Netting is a modern innovation in agrotech that
simplifies and enhances the process of transplanting
trees and shrubs. Made from durable, eco-friendly
mesh, it securely holds the soil around the roots,
maintaining the integrity of the root system during lifting,
transport, and storage. Unlike traditional hand-tying
methods using burlap and twine, this netting offers a
faster, cleaner, and more professional-looking solution.
It eliminates the need for bulky containers, reducing
costs and waste while improving efficiency.

Cold & Frost Control Fabric: Cold and frost control
fabric is a specially woven protective layer designed
to shield crops from harsh winter conditions, including
freezing temperatures and frost. Made from lightweight
yet durable polypropylene, this fabric acts like a thermal
blanket, insulating plants against sudden cold snaps
and icy winds. It is particularly useful in frost-prone
regions and during early planting seasons when young
seedlings are most vulnerable. By maintaining a slightly
warmer microclimate around the plants, it helps prevent
frostbite and cold-related damage.

Root ball netting not only speeds up packaging but
also ensures minimal root disturbance, helping plants
establish more quickly after transplanting. Ideal for
nurseries, landscapers, and horticulturists, it supports
healthier plant growth and gives a neat, uniform
appearance to root packages. As sustainable and time-
saving practices gain momentum, root ball netting is
becoming a valuable tool in modern horticulture.
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