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Abstract
As sustainability is becoming an important topic for both agriculture and the textile sector, there is an increasing market 
demand for plant-based fibers production. Diversified farming systems, such as agroforestry, have received considerable 
attention for their potential to contribute to more environmentally sustainable and socially just agricultural methods, 
that offers a smart use of water and soil nutrition. They can be a direction for rural development through contributions in 
agrobiodiversity, livelihood diversity, labor availability and economic growth. They are currently being promoted in many 
regions to contribute for food security, climate change adaptation and mitigation. In this study, the research methodol-
ogy was based on a systematic literature review and secondary data collection and analyses. The aim was to investigate 
initiatives towards sustainable textile fibers cropping, including different species and plantation methods. The results 
indicate few cases worldwide and suggest cotton as the main experimented specie, generally cultivated with two other 
ones. They were identify three methods applied in cotton crops: (1) crop rotation, (2) agroecological intercropping and (3) 
agroforestry. Results also demonstrates different production challenges, concerning machinery development to mixture 
crops, ideal species groups, economic viability and process scalability. Forest management methods that can sustain 
good mixes of tree species need to be designed, promoting rich agrobiodiversity landscapes. Thus, defining, measuring 
and rewarding good farming practices are the main possible drivers to motivate farmers to change to new approaches 
towards sustainability in textile fiber production. Further investigation is demanded to evaluate different species pos-
sibilities and cropping maintenance, as well as addressing public policies and coordinating stakeholders interests.
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1 Introduction

The interest in plant fibers for textiles manufacturing 
has increased in recent years, due to market demands 
on sustainable processes [1–3]. Both agricultural and 
textile industries has experienced social environmental 
issues linked to unhealth workers conditions, water and 
soil pollution and biodiversity loss, characterized by the 
intense use of chemical products and natural resources 
[4]. Researchers and practitioners are devoting attention 
to environmental sustainability, as they face the challenge 
of achieving a balance between environmental and busi-
ness needs [5]. In this way, global apparel brands have 

developed their own eco-matrices for product develop-
ment [3].

According with Romeiro [6] sustainable agriculture has 
three long-term goals: (1) quality of life (to satisfy per-
sonal, family, and community needs for health, safety and 
food); (2) environmental quality (to enhance soil nutrition, 
water, air, and other resources); (3) economics (to be profit-
able). Therefore, intercropping and agroforestry are mixed 
plant species cultivation systems that can potentially 
reduce pressure on land and water resources by increas-
ing its efficiencies, through exploitation of complemen-
tarities between species that may generate higher yields 
[7, 8]. Agroforestry integrates trees into the agricultural 
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landscape, providing not only food, fiber, fodder, wood, 
fuel, but also accumulating biomass [9].

Studies in several disciplines have shown an increas-
ing interest in these diversified organic cropping systems, 
because of their regenerative potential, nutrient retention, 
pest and weed control, carbon sequestration and counter-
act resource degradation and desertification [8, 10, 11]. 
In the case of sustainable fibers cultivation, a coexistence 
crop configuration seems a promising avenue to maintain 
a wide range of cultivated biodiversity [12], while at the 
same time improving income and living conditions for 
local populations [13]. This provides a unique opportunity 
and imperative to rethink the design and implementation 
of agricultural systems that not only maximize productiv-
ity, but also ecosystem and socioeconomic benefits [14]. 
However, finding the optimal strategy depends not only 
on the agronomic parameters, but also on the socio-eco-
nomic and agro-ecological drivers of change from one 
production system to another [15].

The United Nations Sustainable Development Goals, 
are the blueprint to achieve a better and more sustain-
able society. Addressing global challenges, including those 
related to poverty, inequality, climate, environmental deg-
radation, prosperity and justice. The goals are intercon-
nected and they are target by 2030 [16]. To meet them, 
innovative approaches are necessary that actively attempt 
to meet multiple goals simultaneously [17]. This research is 
directly related with the goal 12 (Ensure sustainable con-
sumption and production patterns), and goal 15 (Protect, 
restore and promote sustainable use of terrestrial ecosys-
tems, sustainably manage forests, combat desertification, 
and halt and reverse land degradation and halt biodiver-
sity loss).

Agricultural systems are transitioning away from the 
dominant industrial agriculture paradigm designed for 
production, self-sufficiency, efficiency and affordability 
[18] to one of sustainable agriculture that conserves land, 
water, and plant and animal genetic resources, and is envi-
ronmentally non-degrading, technically appropriate, eco-
nomically viable and socially acceptable [19].

Therefore, the purpose of this research is to investigate 
and identify initiatives on agroforestry for textile fibers 
cultivation, describing species and plantation methods 
worldwide. The importance is related to the influence of 
these new researches and markets addressing plant diver-
sity, sustainable agriculture and fibers production.

2  Research methods

The methodology of this study consisted in two phases. 
The first, defined through a systematic literature review, 
combining the topics of “agroforestry”, “plant fibers”, 

“cultivation”, “textiles” and “sustainable fashion”, search at 
Web of Science platform. After that, articles were selected 
considering the relevance of the contents. The second, was 
consisted in date base search in reports and documents 
analyses, within different organizations and institutions, 
such as Textile Exchange, to map examples of more sus-
tainable cultivation methods, aiming the production of 
natural fibers for textile manufacturing. It is worth of men-
tioning that Textile Exchange is a global non-profit organi-
zation (textileexchange.org), working to drive industry 
transformation in preferred fibers, integrity and standards, 
identifying best practices in relation to agriculture, materi-
als, processing, traceability and product lifecycle in order 
to reduce the impact of industry in water, soil and air, and 
in the human population [20].

3  Results and discussion

3.1  Sustainability and the textile sector

Sustainability has become one of the key factors for 
long-term business success [21] and one of the strategic 
focal points of organizations [22]. A sustainable business 
model aims at improving the economic, environmental, 
and social effectiveness integrated [23], requiring a holis-
tic approach to resource consideration and addressing 
the needs of partners and customers [24]. To achieve sus-
tainable development, organizations can innovate their 
products, processes and services [25]. These innovations 
are decreasingly accomplished solely due to their internal 
research and development activities, but they are increas-
ingly looking outside their boundaries to other actors with 
whom they can collaborate [26].

The textile industry is one of the world’s largest indus-
trial sectors in terms of volume, with rapidly growing 
global demand driven by increases in population and 
average income [27]. In the textile and apparel industry, 
environmental impacts start at the initial stage of produc-
tion itself and can be grouped under categories such as 
raw material production, where chemicals toxic in nature 
is used in growing cotton [1]. Next is the stage of textile 
manufacturing, dyeing and finishing where chemicals and 
solid wastes arising from yarn manufacturing of natural 
fibers are released in water [28, 29]. Therefore, common 
environmental practices for achieving sustainability can 
include organic-fiber usage, material recycling or reuse, 
technology implementation (including clean technology 
and information technology), product certificates, green 
processes and product design, green manufacturing and 
logistics, and product traceability [5].

The sustainable raw materials driver contemplates 
the development and adoption of different types of 
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environmentally-friendly raw materials such as organic 
cotton, hemp, flax, jute, bamboo and recycled fibers [30]. 
Fair-trade labeling, code of conduct initiatives, internal 
and social auditing, and looking beyond first-tier sup-
pliers are attempts to improve sustainability within the 
social dimension [31]. Corporate social responsibility 
programs are implemented in firms to improve the liv-
ing standard of workers and their families as well as con-
tribute to local communities and the economy [32]. The 
focus has shifted from sustainability of internal processes 
and products the brand sells to sustainability of all the 
process, inside the company and in the whole supply 
chain that creates the product [31]. And education to 
ensure consumers are fully cognizant of the impacts of 
their purchasing and consumption decisions [33].

One such strand of work coming out of sustainable 
fashion is focused on alternative business models, built 
around the purchasing and selling of fewer higher 
value and higher quality clothes. With her concept of 
‘Slow Fashion’, the designer and academic Fletcher [34] 
argues that to be sustainable, fashion requires a whole-
sale shift in our relationship with clothing. The connec-
tion to ‘better rather than more’ ideas from industrial 
ecology is through the belief that value and quality can 
be increased by paying workers fair wages, generally 
improving working conditions and emphasizing the use 
of renewable materials by designers, aiming to drive a 
road map for sustainability, based in the development of 
processes, products and services more responsible [35]. 
Thus, with the demand for more ecofriendly, biodegrad-
able and renewable materials, the interest in vegetable 
fibers has increased [31].

3.1.1  Textile natural fibers

Textile fiber means any substance, natural or chemical, 
having a length much greater than its thickness and hav-
ing suitable characteristics for spinning and weaving. Six 
thousand years ago, linen was already used in Egypt. China 
was the cradle of silk and in ancient India, techniques asso-
ciated with the use of cotton have been developed. Sisal 
was already used in textiles by pre-Columbian civilizations, 
together with animal fiber such as vicuna and llamas in 
the making of clothes [36]. Until the end of the nineteenth 
century, fibers used as raw material for making fabrics 
were exclusively those found in nature [37]. The first chem-
ical fibers were produced in 1885. The pulp extracted from 
wood and transformed chemically originated the rayon, 
designed to be an “artificial silk”. Since then, numerous fib-
ers have been developed in laboratories with the purpose 
of satisfying the needs of the industries of different pro-
ductive sectors and, consequently, widely employed in the 
manufacture of new fabrics [36].

Fibers can be defined as objects that have high aspect 
ratio (length/diameter) [37]. They can be classified into 
natural and man-made fibers (Fig. 1) [38].

Natural fibers are obtained from natural sources, being 
of two types: protein fibers, which are obtained from ani-
mal resources, such as silk, wool and hair, and cellulosic 
fibers, which are obtained from plants, such as flax, jute, 
date palm and cotton [40]. Cellulosic fibers can be classi-
fied based on the part of the plant from which they are 
extracted. For instance, fibers extracted from the stem are 
classified as bast fibers, whereas fibers extracted from the 
leaves are classified as leaf fibers. In addition to other parts 
of the plants, such as, seed, fruit, stalk, or grass [39].

Fig. 1  Classification of textile natural fibers. (Adapted from [39])
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The most widely known uses of fibrous plants, apart 
from textiles, are pulp and paper industry, cosmetic, com-
posite, biocomposite production, food products (seed 
and oil), production of insulating and lawn mats, and 
finally of renewable energy. The increasing demand for 
more sustainable and renewable materials, has raised the 
interest in natural fibers [37]. Vegetable fibers are not only 
environmentally-friendly, but they also have high specific 
properties, due to their light weight (specific gravity gen-
erally near 1.0–1.5). Their main chemical component is 
cellulose, which is a natural polymer based on glucose, 
such as cotton fiber. For their construction, bundles of 
cellulose molecules aggregate in the form of microfibrils, 
and these construct fibrils constituting the cellulosic fib-
ers. Other chemical components are lignin and hemicel-
lulose, which as cellulose, are polar substances. There are 
also small percentages of pectin, water-soluble substances 
and waxes [36, 41].

3.2  Sustainability and agriculture

One of the most discussed topics in today’s world is sus-
tainable agriculture, and its biggest obstacle is the use of 
chemicals. In this way, the most important issue when it 
comes to sustainable agriculture is undoubtedly organic 
farming. It can generate economic benefits, such as reduc-
tion of inputs and water resources, as well as reducing pest 
risk, increasing productivity, soil quality and ecosystem 
diversity. Traditional diverse agricultural landscapes have 
been replaced by monocultures of specialized varieties 
that have high yields and high known commercial poten-
tial, but which demand a higher input of pesticides, herbi-
cides and fertilizers [15]. The agroecological performance 
of the agroecosystems, in terms of disease management 
and landscape preservation, is an important motivation 
for adopting agrobiodiversity rich production practices, 
without the use of agrochemicals.

Agriculture affects everything from greenhouse gas 
emissions to biological diversity, water quality, soil ero-
sion, pollination services, carbon sequestration, human 
health, livelihoods and food security. The long-term suc-
cess of sustainable systems depends on not only science 
and practice, but also on developing the community, busi-
ness, and policy supports that can ensure economic sus-
tainability [42]. Priorities of the rural development include, 
favor the knowledge and innovation transfer in agricul-
ture, forestry and the rural areas. Therefore to improve the 
viability and competitiveness of all the types of agriculture 
in all regions and promote technological innovation and 
the sustainable management of the forests. Promote social 
inclusion and poverty reduction in the rural areas [43].

Sustainable intensification in this context considers the 
biophysical, social, cultural, and economic background, 

with selection of the optimal mix of approaches for agri-
cultural production. Integrated systems can combine crop 
production, livestock, and forestry, supporting the pro-
duction of at least three types of product from the same 
land area over a defined period These systems, based on 
intercropping, succession, and/or rotation, can optimize 
the biological cycling of nutrients between plants and 
animals, improving production efficiency and maintaining 
long-term soil fertility, considering they are also organic 
methods. For example, an integrated system includes 
tropical forage plants, which replenish soil organic matter, 
recycle nutrients underground, and contribute to biologi-
cal plowing and microbial activity due to their extensive 
root systems [44].

The term ‘sustainable agriculture’ means: an integrated 
system of plant and animal production practices having a 
site-specific application that will, over the long term [6]:

• Satisfy human food and fiber needs;
• Enhance environmental quality and the natural 

resource base upon;
• Make the most efficient use of non-renewable 

resources and on-farm;
• Resources and integrate, where appropriate, natural 

biological cycles;
• Sustain the economic viability of farm operations;
• Enhance the quality of life for farmers and society as a 

whole.

For most developing countries, the need to change the 
technological standard of agricultural modernization for 
ecological reasons is compounded by the need for change 
for socio-economic reasons [6]. In the context of design-
ing more sustainable agricultural systems, and in view of 
paradigms such as circular economy, agroecology and 
smart or digital farming [19], there is a need to consider 
how existing co-design and co-innovation approaches in 
agriculture can be further opened. This includes a need 
to better understand, develop and validate novel design 
methods, tools and techniques capable of supporting 
both democratic and radical innovation, including con-
cepts, behaviors and technologies among dispersed and 
autonomous entrepreneurs (farmers), as well as with other 
actors with diverging interests and complex power rela-
tionships [12, 45].

3.2.1  Organic cropping

Organic agriculture uses only organic fertilizers and pes-
ticides to ensure the sustainability of agroecological sys-
tems. However,  the low yield combined with the high cost 
of labor, makes organic agriculture financially unattractive 
for the farmers, who make labor and capital investments 
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in anticipation of good financial return. Therefore, it is 
challenging to make organic agriculture financially better 
than conventional agriculture, unless appropriate policy 
interventions enabling organic products to fetch premium 
price are made [46].

Expansion of conventional cotton farming, for instance, 
is considered as one of the most polluting forms of agricul-
ture, driving major land use change and loss of biodiver-
sity. It requires intensive use of inputs, synthetic chemical 
pesticides, fertilizers, growth regulators, hormones, defo-
liant and irrigation [46, 47]. Just as the world faces crises 
over water, climate change, energy and biodiversity [4], 
the excessive use and misuses of agrochemicals can sig-
nificantly affect the natural biological system, pollute soil 
and water resources [48–50]. Have an adverse impact on 
agricultural workers health and living conditions [1–3]. 
Furthermore, the inefficient cotton production manage-
ment practices can result in inefficient use of limited land 
and higher production costs.

On other hand, organic cotton offers environmen-
tal benefits because its production is based on farming 
practices that support ecological balance, which includes 
avoiding the use of synthetic pesticides or fertilizers, main-
taining water and soil quality, and conserving wildlife. Fur-
thermore, it protects soil quality, biodiversity and water 
supply, avoiding water pollution, safer for farmers and for 
the health of their communities [51].

Organic farming is often promoted as a means of 
addressing the economic, environmental and health risks 
of conventional cotton production, and it is slowly gain-
ing ground in the global cotton market [50]. Organic and 
fair-trade cotton, are widely seen as opportunities for 
smallholder farmers to improve their livelihoods thanks 
to higher returns, lower input costs and fewer risks [51]. 
The majority of organic farmers perceives improved soil 
quality, improved health conditions, and positively assess 
their initial decision to convert to organic farming [52]. 
Organic farming has also been shown to make land easier 
to plough and retain water, helping crops to sustain peri-
ods of drought better [1]. Despite that, the major disad-
vantage of organic farming is the high manual labor input 
required [52].

3.2.2  Agroforestry approach

Key ecosystems that provide numerous services essen-
tial to food and agriculture, including fresh water supply, 
risk protection and habitat provision for species such as 
fish and pollinators, are rapidly declining. Restoration of 
the ecosystem is defined as a process of reversing the 
degradation of ecosystems, such as landscapes, lakes 
and oceans, to restore their ecological functionality; in 
other words, to improve the productivity and capacity 

of ecosystems to meet the needs of society [9]. This can 
be done by allowing the natural regeneration of overex-
ploited ecosystems, for example, or by planting trees and 
other plants [7]. Currently, about 20% of the planet’s sur-
face is declining in productivity, with fertility losses linked 
to erosion, depletion and pollution in all parts of the world. 
By 2050, degradation and climate change could reduce 
crop yields by 10% globally and by as much as 50% in cer-
tain regions. One important goal of an agroforestry system 
is to restore a degraded with biodiversity and integrated 
mix of species, covering the soil, improving water reten-
tion and soil quality [53].

Regenerative agriculture can be directly related to the 
sustainability in cropping production. Regenerative farm-
ing systems can provide organic crops, greater ecosystem 
services and profitability for farmers than an input inten-
sive model production [54]. In this turn, agroforestry aims 
to meet regenerative goals. Agroforestry is defined as a 
land-use that involves deliberate retention, introduction or 
mixture of trees or other woody perennials in crop/annual 
production fields to benefit from the ecologic and eco-
nomic interactions [55–57]. A basic agroforestry configura-
tion is simply the integration of suitable woody perenni-
als into an agricultural landscape. Agroforestry practices 
also have the potential to repair degraded and deforested 
land and restore or enhance the multifunctionality of land-
scapes [58]. By our definition a regenerative agroforestry 
system should be highly integrated, densely planted, mul-
tistoried, and contain multiple species (Fig. 2) [14].

Soils are crucial to managing climate change. They 
contain two to three times more carbon than the atmos-
phere. Plants circulate carbon dioxide from the air to soils, 
and consume about one-third of the  CO2 that humans 
produce. Of that, about 10–15% ends up in the Earth. Yet 
one-third of the world’s soils are degraded. Poor farming 
practices, industry and urbanization take their toll [58]. 
The goal of regenerative farming systems is to increase 
soil quality and biodiversity in farmland while producing 
nourishing farm products profitably [59]. For the purpose 

Fig. 2  Agroforest structure and descriptive terms used to indicate 
species layers [14]
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of proposed agroforestry standards, the broad regenera-
tive agriculture goals are summarized as follows [14]:

• Soil: Contribute to building soils along with soil fertility 
and health.

• Water: Increase water percolation, water retention, and 
clean and safe water runoff.

• Biodiversity: Enhance and conserve biodiversity.
• Ecosystem health: Capacity for self-renewal and resil-

iency.
• Carbon: Sequester carbon.

Ecological actants are present across agriculture-related 
sectors and could also act as a unifying feature to link the 
various complex systems governing natural resource man-
agement sectors [60]. Thus, one key implication of the 
expanded range of actors is that there is a need to better 
consider the ecological dimension as a steering factor for 
innovation niche design [19]. For sustainable agricultural 
innovation the broadest range of actors and actants needs 
to be considered, since the interactions between multiple 
actors and actants can shape the ability of other actors to 
innovate [61, 62]. Embracing regenerative development, 
by adopting measures that implicitly drive the regenera-
tion of soils, forests, watercourses and the atmosphere, in 
contrast to the vexed policy of ‘sustainable development’ 
which essentially permits these vital elements to be main-
tained in conditions of inexorable degradation, as has 
been the case for a number of decades [60].

3.3  Sustainable cultivation methods of textile 
vegetable fibers

Natural plant fibers such as cotton, flax, hemp, jute, sisal, 
banana, coir and bamboo, offering several benefits with 
respect to synthetic fibers, such as abundance and low 
cost, renewability, ecofriendly and biodegradability. They 
were identify three main methods, applied in cotton crop-
ping: (1) crop rotation, (2) agroecological intercropping 
and (3) agroforestry.

Sustainable methods of fibers cultivation, first found 
cotton crop rotations as well-accepted approach to man-
age pests and diseases and reduce the demand for herbi-
cides. It consists in different types of crops in the same area 

in sequenced seasons [63]. The requirements for the cul-
tivation of cotton plants are long frost-free periods, more 
sunlight, moderate rainfall and fairly heavy soils contain-
ing a moderate level of nutrients. Considering each specie 
will demand a different approach for soil and irrigation 
characteristics [64]. Diverse crops also provide nourish-
ment to the biological community below ground (Fig. 3).

Examples of organic cotton in agroecological intercrop-
ping were found in Brazil, intercropped with food crops 
such as corn (Zea mays), green beans (Vigna unguiculata), 
sesame (Sesamum indicum) and beans (Cajanus cajan) and 
cultivated in family farms and using manual harvesting 
[65, 66]. The objective is increasing the productive alter-
natives and the economic flexibility of family systems 
[67]. Different type of integrated species and a cover soil, 
might contribute to a better productivity, as it tends to be 
more stable in intercrops than in sole crop yields, due to 
differences in species responses to adverse weather con-
ditions or to pest and disease outbreaks [68]. Increasing 
plant diversity at farm and landscape scales, together with 
use of agroecological practices, can also reduce farmers’ 
vulnerability to social and environmental variabilities by 
reducing the need for non-renewable inputs [11].

According with Araujo et al. [69] in Brazil, stallholder 
farming had also experimented cotton plantation (BRS 186 
and BRS 201) with peanut (L7 and BR-1). Their research 
demonstrated ideal plantation seasoning and compared 
economic value generated. The area was better utilized 
when the peanut was sown at the same time as the cotton. 
However, considering the economic indicators, no advan-
tage demonstrated in cotton planted with the peanut, 
comparing with isolated crops, once the income gener-
ated with intercropping was less profitable. The research 
did not evaluate the environmental benefits of intercrop-
ping cotton and peanut.

Wang et al. [70] studies in China, suggested the agro-
forestry plantation of cotton (Gossypium hirsutum) and 
jujube trees (Zizyphus jujube) may increase yield and 
revenue especially during the early years of tree planta-
tions. Jujube is grown widely for their fruits, and cotton is 
gaining popularity as an understory crop in young jujube 
plantations [71]. Increasing plant density could be applied 
to compensate the negative effects of trees on crop in the 
agroforestry [72]. Decreasing inter-specific competition 

Fig. 3  Example of cotton crop 
rotation and species cultivated 
with cotton [63]
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in jujube/cotton agroforestry by increasing the distance 
between the border cotton row and the tree line, signifi-
cantly increased cotton yield due to an increasing in boll 
density and lint proportion [72].

Gnangle et al. [73] demonstrated its study for cotton 
and sorghum (Sorghum moench) production in an agrofor-
estry of shea trees (Vitellaria paradoxa Gaertn) in Benin. It 
has shown that the productivity parameters for sorghum 
and cotton (plant height, yield and fresh biomass) are 
higher for plants grown outside the shea tree area than 
those under the coverage.

Wanvestraut et al. [74] in a study of competition for 
water in an alley cropping system consisting of pecan 
(Carya illinoensis) and cotton (Gossypium hirsutum) in a 
sandy loam soil in Jay, Florida, United States, found that 
sub-tropical and temperate zone alley cropping and 
annual or biannual root pruning of the tree species, may 
be advantageous to alleviate water stress of the associated 
agronomic species.

Thus, these findings are summarized in Table 1.
Although tree-crop mixtures may increase yield and 

revenue especially during the early years of tree planta-
tions, limited knowledge is available on optimizing such 
systems by the choice of crop species with specific physi-
ological traits [68]. Agroforestry seems to be widely used 
for food production; therefore, many studies in terms of 
fiber are needed, considering species adequate integra-
tion, distribution and management, economic viability, 
scalability, quality and volume of fiber production. They 
also demonstrates different production challenges, con-
cerning machinery development to mixture crops, ideal 
species groups, economic viability and process scalability 
[68]. Textile Exchange [63] report on “Regenerative Agri-
culture in the Textile Supply Chain” indicated the main 
reasons demotivating farmers to change, such as: the 
effort and cost to change methods, education, timelines, 
commodity market price fluctuations, weather and aging 
population of farmers.

Defining, measuring and rewarding good farming prac-
tices are the main possible drivers to motivate farmers to 
change to new approaches towards sustainability in tex-
tile fiber production [63]. Despite significant evidence that 

green manures from agroforestry species can improve soil 
fertility, green biomasses from many agroforestry species 
have not been sufficiently explored. This possibility would 
be turning agriculture from a threat to an opportunity for 
conservation.

Interesting future studies might considerate different 
fibers species intercropping, such as flax, banana fiber, 
jute, wood-based textiles and many other, in order to offer 
more options to stakeholders needs.

Among the many environmental issues being 
addressed by public policies, the issue of sustainable 
ecosystem management is particularly challenging and 
pressing. Enhancing agroecosystem sustainability raises 
difficult challenges for environmental policy and requires 
both increasing knowledge on these complex systems to 
design effective solutions and coordinating stakehold-
ers with diverging interests [12]. To reach a truly sustain-
able textile industry, it will probably be necessary to rely 
on a range of fibers from different feedstocks, produced 
on carefully chosen locations, suitable for different end-
products and produced below a certain maximum yearly 
sustainable yield [75, 76].

4  Conclusions

Sustainable cultivation methods can be developed for 
improving conditions on farming lands to favor increased 
biological diversity and soil nutrition, also providing 
diverse types of textile natural fibers. They were identify 
these three methods in cotton crops: (1) crop rotation, (2) 
agroecological intercropping and (3) agroforestry.

Focusing agroforestry potential for textile fibers culti-
vation, the results indicate few cases worldwide and sug-
gest cotton as the main experimented species, generally 
cultivated in consortium with two other ones. They also 
demonstrate different production challenges, concerning 
machinery development to mixture crops, ideal species 
groups that do not compete, economic viability and pro-
cess scalability.

Despite agroforestry seems to be widely used for food 
production, many studies in terms of fiber are still needed, 

Table 1  Studies on cultivation of textile fibers in agroforestry systems

Country Species Results Authors

China Jujube/cotton Improves the local economy by harvesting additional cotton; may reduce wind 
erosion and increase resource use efficiencies.

Zhang et al. [71], Wang et al. [70]

Benin Sorghum/
cotton/shea 
tree

Productivity parameters are higher for plants grown outside the shea tree area. Gnanglè et al. [73]

US Pecan/cotton Presented water stress and competition, suggesting annual or biannual root 
pruning of the tree species may be advantageous.

Wanvestraut et al. [74]
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considering species adequate integration, distribution and 
management, quality and volume of fiber production. 
New methods can be developed for improving conditions 
on degraded to favor increased biological diversity and 
soil nutrition, also providing diverse types of textile natural 
fibers. This possibility would be turning agriculture from 
a threat to an opportunity for conservation. Considering 
presented issues, this paper is a point of start for further 
studies.

Besides the increasing knowledge on these complex 
cultivation systems and defining good farming practices 
and measure good farming practices, there is also neces-
sity of designing addressed public policies and effective 
solutions, coordinating stakeholders interests.
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