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Advances in Pesticides
Cotton Incorporated’s Agricultural & Envi-
ronmental Research Division continues  
to work with scientists and universities  
to reduce the use of pesticides.

Today, U.S. growers make 50% fewer 
pesticide applications than the genera-
tion before them, primarily because of 
the introduction of Bt cotton. According 
to data from Cropnosis, an independent 
company that monitors agrochemical 
sales around the world, the global cotton 
industry accounts for 6.24% of worldwide 
pesticide sales, 14% of which are insec-
ticides. Fruits and vegetables account for 
29%, and cereal crops, such as rice and 
corn, account for 35%. Consumers need 

not worry that there may be pesticide 
residues on their apparel or home goods. 
Cotton plants are most vulnerable to pests 
during the early growth stages, which 
means growers do not need to apply 
pesticides after the boll opens. In fact, 
since 1991, the Bremen Cotton Exchange 
has regularly tested raw cotton fiber from 
around the world for more than 200 toxic 
substances, including heavy metals and 
pesticides. U.S. cotton samples consis-
tently receive an “n.d.” (“not detected”) 
designation. From a chemical residue 
standpoint, conventional raw U.S. cotton 
fiber is no different from organic cotton 
and satisfies OEKO-TEX® standards. 

Advances in Irrigation
Cotton Incorporated is dedicated to pre-
serving our planet’s most valuable natural 
resource: water. It has taken steps to 
conserve water usage in both the growing 
and manufacturing phases.

Cotton is quite drought tolerant; 64%  
of U.S. cotton is grown with naturally  
occurring rainfall. Globally, cotton uses  
just 3% of the world’s agricultural water. 

In the United States, irrigation is mainly 
used to supplement rainfall during dry 
periods. Cotton Incorporated continues to 
develop more accurate ways to determine 
and deliver water to meet crop water 
needs when those dry periods do occur. 

A number of methods are used to water 
cotton, including surface irrigation and 
sprinkler systems. One highly desir

able delivery method is subsurface drip 
irrigation (SDI), which delivers water  
below the soil surface, thereby reducing 
evaporation. Studies have also shown  
that cotton grown using SDI watering 
methods had the highest water use  
efficiency for lint production.

Research also continues in finding 
ways to reduce water through effective 
measurement systems. One such sys-
tem is the biologically identified optimal 
temperature interactive console (BIOTIC), 
developed by the scientists at the USDA 
ARS. The system provides irrigation  
scheduling based on measurement of 
canopy temperatures and the optimal  
temperature of a given crop species. 

 

The global cotton 
industry accounts for 
6.24% of worldwide 
pesticide sales, 
14% of which are insecti-
cides. Fruits and vegetables 
account for 29%, and cereal 
crops, such as rice and corn,  
account for 35%.

 

64% of U.S. cotton is  
grown with naturally 
occurring rainfall. 
Globally, cotton uses  
just 3% of the world’s  
agricultural water.
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Investment in Sustainability
Cotton Incorporated research and development, though, goes well beyond cotton fiber. The company is also exploring uses for the 
entire cotton plant in commercially viable, if unexpected, products.

Hydromulch

Though cotton is well known as an  
apparel and home goods textile fiber, it is 
increasingly being used in novel, yet ben-
eficial and sustainable, applications. One 
such case is spray hydromulch, made from 
by-products of the ginning process. 

The cotton ginning process creates 2.5 
million tons of biomass each year; spray 
mulches turn this waste into a practical 
product that benefits the environment.  
The deep green hydromulches are hydrau-
lically applied. And since cotton is by  
nature porous, absorbent and biodegrad-
able, it absorbs adequate amounts of 
moisture and provides that moisture to 
vegetation so that it can establish quickly, 
and erosion from heavy wind and rain  
is controlled.

Cotton Incorporated collaborated with  
the USDA’s ARS and Mulch & Seed In-
novations of Centre, AL, to develop two 
all-natural cotton-fiber mulch products 
that help control soil erosion until grass 
or other vegetation can take root. The 
GeoSkin™ cotton hydromulch is ideal for 
level construction zones, while HydraCX2® 
is optimal for steep roadside projects. 

The ARS tested the cotton hydromulches 
against commercial erosion control blan-
kets made of wood, paper and synthetics. 
The results showed the cotton products 
performed better in preventing runoff and 
required significantly less labor. 

Both products are marketed with the 
highly recognized Seal of Cotton and have 
effectively established other revenue 
sources for cotton. 

Biodegradable Packing Material

Cotton Incorporated also collaborated with 
Ecovative Design, a sustainable material 
science company, to create Mushroom® 
Materials—naturally grown, 100% bio-
degradable packaging made from cotton 
by-products. The high-performance packag-
ing can be molded like synthetic foam and 
is cost competitive and environmentally 
responsible since it can be composted 
after usage. 

Ecovative produces two packaging mate-
rials, Myco Foam and Myco Board. Their 
low-energy manufacturing process starts 
with agricultural waste, including cotton 
burrs, from crop production. This substrate 
is cleaned and combined with a mush-
room component called mycelium, which 
is the fine white filament produced during 
the vegetative growth stage of fungi.

The mycelium strands intertwine and 
reach out toward the substrates. They 
break down the tough compounds and 
form a matrix. Ecovative refers to this as  
a mushroom material. That material is  
broken up then packed and sealed into 
molds, in which the material takes on  
their form.

It is currently being used by a number of 
companies, from Dell, for their sensitive 
hard drives, to Puma, for their limited 
edition stand-up paddle boards. Ecovative 
recently partnered with Sealed Air Corp.,  
a global packaging solutions leader, to 
bring the product to customers around  
the world. 

Sustainable Wall Covering

Just as cotton has the ability to absorb  
water, so too can it absorb heat and 
sound, which made it the ideal main  
component in the sustainable wall finish 
from JaDecor Natural Wallcovering. 

The JaDecor product is used in both  
residential and commercial applications  
for its ability to decrease everyday noises, 
such as those from planes or barking 
dogs, as well as its capacity to promote 
fuller sound in concert halls. 

When Chicago-based testing facility 
Riverbank Acoustical Laboratories tested 
JaDecor’s sound absorbency properties 
using the reverberation room method,  
it was assigned an impressive 0.15 noise 
reduction coefficient (NRC).

JaDecor also works as a thermal insula-
tion, providing warmth to interior spaces. 
The product is made from a mixture of 
natural cotton fibers and minerals. It is not 
sold at retail and must be hand-troweled 
onto walls by a certified installer. 

JaDecor is environmentally safe and has 
a low carbon footprint since it is sourced 
from U.S. cotton.
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In the 1950s, researchers discovered a 
gossypol-free cotton strain. Scientists bred 
the trait into traditional cotton varieties, 
and studies confirmed that the cottonseed 
meal from the seed was safe for human 
consumption. Unfortunately, without 
the gossypol, the cotton plants became 
a veritable feast for pests and insects. 
Consequently, researchers went back to 
the drawing board and considered bioen-
gineering a plant that could fend off the 
pests while still producing edible seed.

Since the 1990s, Cotton Incorporated has 
helped fund genetic research at Texas 
A&M University. Scientists there have suc-
cessfully silenced the gene that produces 
gossypol in certain parts of the plant. The 
result is a new ultra-low gossypol plant 
that contains gossypol only in the stem 

and leaf of the plant, while leaving only 
ultra-low (and digestible) levels of gossypol 
in the seed. 

Today, 20 million cotton farmers produce 
44 million metric tons of cottonseed—the 
equivalent of 10 million tons of protein. 
Essentially, the protein requirements of 
500 million people could be met by using 
edible cottonseed. 

Regulatory approvals will take time, but 
one estimate suggests the U.S. industry  
is six to 10 years away from planting a  
million acres (more than 400,000 hect-
ares) of ultra-low-gossypol biotech cotton. 
As a means to address hunger in devel-
oping nations, the potential for ultra-low 
gossypol cottonseed is enormous.

Cotton Incorporated also sponsors an 
interdisciplinary cottonseed research  
project at New Mexico State University. 
The school began growing glandless 
cotton (gossypol is only produced by tiny 
glands in the cottonseed) two years ago 
and has been testing it in field and lab 
trials, which include agronomic and insect 
resistance evaluation. NMSU grows and 
harvests test crops of glandless cotton 
and then presses the cottonseed for 
cooking oil for use on campus. And their 
pilot program involves milling glandless 
cottonseed down for use as a wheat  
flour substitute in baked goods such as 
cookies and cakes.

NMSU has also created a potentially 
lucrative new market for ultra-low gossy-
pol cottonseed by using ground meal for 
shrimp feed. The cottonseed is ground into 
a fine consistency and mixed with algae. 
As part of NMSU’s aquaculture program, 
this meal is turned into a pellet and fed to 
farm-raised shrimp. 

Shrimp are typically fed meal made from 
processed fish. But with overfishing being 
a problem in today’s world, cottonseed 
provides an alternative to the protein 
found in fish feed.

 

One estimate suggests the U.S. industry is six to 10 years away 
from planting a million acres of ultra-low-gossypol biotech cotton. 

As a means to address hunger in developing 
nations, the potential for ultra-low gossypol 
cottonseed is enormous.
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Water, Energy and Chemicals
Just as Cotton Incorporated is dedicated 
to increasing sustainability for growers,  
it is also committed to supporting 
businesses that transform cotton into  
consumer products in their efforts  
to reduce their environmental impacts.

To that end, the company has created a 
guide titled World of Ideas, which focuses 
on identifying and promoting strategies to 

reduce water, energy and chemical (WEC) 
usage in textile processing. To create 
the how-to booklet, Cotton Incorporated 
surveyed 40 cotton textile processing 
companies in areas of China, India, Turkey, 
Southeast Asia and the Americas. The 
companies shared what became 26 prac-
tical and effective changes made to their 
processes, dyes and chemicals, equip-
ment, control systems and management 

and wastewater treatment that significant-
ly reduce WEC requirements.

The guide details how the WEC environ
mental footprint can be cut in half by 
modern textile plants in the world’s major 
textile regions, further laying the ground-
work for future sustainable improvements. 

Sustainable Water Practices
For some time, water conservation has 
been top of mind for Cotton Incorporated, 
inspiring even further innovation and  
creativity in a desire to find solutions.  
In factories and, labs, the search is  
ongoing to create cotton textiles while 
using less water. 

Cotton is a remarkably drought-tolerant 
plant, and two-thirds of the U.S. crop  
is grown with natural rainwater. Despite  
its hardiness, cotton requires water, 
whether in the form of rain or irrigation, 
at key stages of the growth cycle. If, for 
instance, there is inadequate rainfall after 
sowing and fertilizing, the crop may be 
compromised, and valuable land, time  
and inputs could be lost.

However, experts say the century of “the 
golden age of water”—during which water 
was unlimited, safe and free—is ending 
for the developed world. Drying lake beds  
and riverbeds around the globe are proof 
that water supplies are changing. 

To identify the most effective way to grow 
and process cotton with the least amount 
of water, Cotton Incorporated has been 
working with cotton producers and sci-
entists. This work will help growers save 
both money and water and will prepare 
them for the possibility of increased  
regulations on water use.

In the field, improvements in agriculture 
have produced some of the biggest  
reductions in water usage. 

Since water is such a precious resource 
for the 17 U.S. states that grow cotton, 
growers are now relying on precision 
agriculture techniques, which deliver water 
only when and where it is needed. This 
technology is more efficient than improp-
erly applied flood irrigation or using  
low-efficiency sprinkler systems that  
may waste water because of wind  
drift or evaporation. 

Researchers have discovered that plants 
do best and water is used most efficiently 
when it is delivered close to the plants, 

very low to the ground and directly into 
the soil. One such method calls for drop 
lines to be hung from traditional sprinkler 
systems so growers can “lay” the water 
down between rows. 

Subsurface drip irrigation is another grow-
ing trend. Although the tubes, which are 
set between six and 18 inches below the 
surface of the entire field, are expensive to 
install, they ensure water is delivered right 
to the plant roots. A more recent inno-
vation is toward shallow subsurface drip 
systems. Buried in just two-to-four inches 
of soil, these systems reduce damage 
from insects and rodents. 

Other irrigation approaches are even  
more innovative. Growers can use  
computer models that predict water use 
based on the growth state of the plant  
and weather data, as well as thermal 
infrared thermometers that measure leaf 
temperature, which rises as the plant’s 
need for water increases.

In the lab, scientists are striving to use 
advances in biotechnology to increase  
cotton’s drought tolerance. Such research 
will prove valuable not only to cotton 
producers but also to those growing other 
crops around the world.

 

Since water is such a  
precious resource for the  
17 U.S. states that grow  
cotton, growers are now  
relying on precision agricul-
ture techniques, which  

deliver water only 
when and where  
it is needed. 
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Indeed, Monitor data indicate cotton is 
the fiber of choice among most consum-
ers, with more than eight out of 10 (82%) 
saying they prefer their clothing to be 
made of cotton and cotton blends and 
more than nine in 10 (91%) saying cotton 
is safe for the environment. 

Cotton Incorporated research also reveals 
that cotton is an influential marketing tool. 
Nearly eight out of 10 consumers (78%) 
say “100% cotton” claims are influential 
to their apparel purchases, the Cotton 
Incorporated 2013 Environment Survey 
shows, followed by “natural” (60%), 
“sustainable” (57%), “environmentally 
friendly” (53%), and “green” (48%).

Research efforts such as these indicate  
long-term consumer attitudes and  
preferences, which can then inform  
decisions across the supply chain.

One such example is in technological 
innovation, spurred by research indicating 
a strong consumer preference for cotton 
in athletic apparel, but few options were 
available at retail. Cotton Incorporated 
worked to develop textile innovations for 
specialized cotton fabrics that have  
water-wicking, quick-drying and water-
proofing capabilities, enabling cotton to 
better compete with synthetics. 

Some of those innovations include:

 �Wicking Windows™ technology,  
which pulls moisture from the skin  
and forces it to the outside of the  
fabric, where it can evaporate

 ��TransDRY® finish, which wicks and 
spreads perspiration for fast-drying 
performance

� �STORM COTTON™ technology, a 
water-repellent finish for cotton that 
protects the wearer from rain and snow 
while allowing the fabric to breathe

� �STORM DENIM™ finish, a water- 
repellent technology for cotton denim 
that does not inhibit denim’s natural 
ability to breathe, yet lasts for the life  
of the garment

These new technologies have allowed 
cotton to regain market share from 
man-made fibers in the activewear and 
outdoor apparel markets. The compa-
ny’s Wicking Windows™ and TransDRY® 
technologies have attracted major brand 
partners in athletic apparel, while the 
STORM COTTON™ and STORM  
DENIM™ finishes appeal to manufactur-
ers of outdoor apparel, workwear and 
even mainstream denim makers.

Cotton Incorporated is not only interested 
in consumers’ attitudes toward new ap-
parel purchases but also in the life of that 
new garment itself. In completing the Life 
Cycle Inventory & Life Cycle Assessment 
of Cotton Fiber & Fabric, the company 
found that the consumer-use phase of a 
garment provided the strongest opportu-
nity for significant environmental gains. 
As a result, Cotton Incorporated has 
directed resources toward educating con-
sumers on sustainable garment care. 

 

To enable cotton to better compete 
with synthetics, Cotton Incorporated 
worked to develop textile innovations 
for specialized cotton fabrics that have water-wick-
ing, quick-drying and waterproofing capabilities.
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To meet the challenge of creating a sustainable  
textile industry, Cotton Incorporated often partners  
with other organizations. These partnerships mark  
an opportunity to collaborate on research, as  
well as to share the company’s expertise on cotton  
and sustainability methodologies. Some of  
these organizations include:

 ��The Sustainability Consortium is  
an independent group of businesses,  
universities and nongovernmental  
organizations working to develop  
science-based tools to measure the  
sustainability of consumer products.

 ��The Sustainable Apparel Coalition is 
an industry-wide group of more than  
100 leading apparel and footwear brands, 
retailers, suppliers, nonprofits and 
nongovernmental organizations working 
to reduce the environmental and social 
impacts of apparel and footwear products 
around the world.

� �The Better Cotton Initiative works to 
promote measurable and continuing im-
provements for the environment, farming 
communities and economies of cotton- 
producing areas. The initiative aims  
to transform cotton production worldwide 
by developing Better Cotton as a sustain-
able mainstream commodity.

 ��Field to Market: The Alliance for Sus-
tainable Agriculture is an independent 

organization working to foster continual 
environmental improvements in U.S.  
row crop agriculture while maintaining 
productivity and farmers’ economic 
well-being. 

 ��Cotton LEADS™: Building upon years of 
research and outreach that have contribut-
ed to the environmental gains of U.S.  
cotton growers, Cotton Incorporated 
joined National Cotton Council, Cotton 
Council International and the Australian 
cotton industry to launch the Cotton 
LEADS™ program in 2013. The goal 
of the Cotton LEADS™ program is to 
elevate awareness of the responsible and 
transparent growing practices employed 
by U.S. and Australian growers to global 
brands, retailers, and manufacturers. The 
international alliance exemplifies Cotton 
Incorporated’s historic role as a catalyst 
for environmental milestones within the 
U.S cotton industry, and solidifies the 
company’s ongoing commitment to  
fostering positive change for the world-
wide cotton industry. 

Sustainability  
Community

Sustainability  Community
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Since Cotton Incorporated’s formation,  
the cotton industry has made significant 
strides in sustainability. One of the com
pany’s landmark efforts was its support  
in conducting the comprehensive Life  
Cycle Inventory & Life Cycle Assessment 
(LCI and LCA) of Cotton Fiber & Fabric.

Prior to the LCA, the industry did not  
have a cradle-to-grave measurement of  
the potential environmental impact of  
cotton fiber production, textile manufactur-
ing or consumer use. Any information  
that was available was often obsolete  
or based on supposition. 

So in 2009, Cotton Incorporated, with 
support from the Cotton Foundation, the 
National Cotton Council, Cotton Council  

International, and PE International, began 
the process of undertaking a study that 
would enable businesses to make better 
sourcing decisions. The key was to estab-
lish current and accurate benchmarks of 
potential environmental impacts across the 
global cotton supply chain, to a degree that 
no other fiber had previously completed.

The LCI collected detailed data regarding 
cotton fiber production, the textile manu-
facturing process, transportation, garment 
creation, consumer use and, finally, end of 
life. The cotton-centric LCA, which does  
not compare itself to other fibers, helped 
identify areas for improvement and will 
serve as a benchmark to measure progress 
moving forward.

The LCA project is global in scope, with 
averages based on information available for 
major cotton-growing regions, such as the 
United States, China and India. 

At the completion of the project, Cotton 
Incorporated shared the peer-reviewed data 
with the sustainability community to help 
decision makers throughout the apparel 
industry achieve their sustainability goals. 
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