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WORLD COTTON
RESEARCH

CONFERENCE 

Cotton researchers and specialists   
from across the globe will travel to Egypt 

 to preset the results of their work, expand 
and strengthen their  personal and professional

networks and learn about the most cutting-edge 
research advances in the cotton supply chain univers 

!The next WCRC will not be held until 2026, so make your plans now

The World Cotton Research Conference is organized by the International Cotton Researchers
(Association (I CRA) with support from the International Cotton Advisory  Committee (ICAC

4-7 October 2022
Cairo, Egypt

October
 4-7

https://goo.gl/maps/skPmY7QSRKwhdQ8HA
https://icac.org/Meetings/Details?eventId=12
https://icac.org/Meetings/Details?eventId=12


 

 

 

 

 

 

 

 

 

 
Introduction

Bangladesh's textile industry is a 
major part of the country's economy. 
Textiles, knitwear, and woven apparel are 
Bangladesh's primary exports. The country 
exports readymade western wear apparel, 
second only to China. In parallel with the 
ready-made clothing industry, the primary 
textile industry emerged in the 1980s 
mainly to feed export-oriented factories as 
well as to meet local clothing demand. 
State-owned textile mills were 
denationalized as part of the 1982 industrial 
policy, which boosted investment in the 
industry. Several policies, including zero 
duty on raw cotton imports and duty-free 
imports of capital machinery, contributed 
greatly to the boom in 1996. Cash incentive 
facilities, back-to-back LCs, bonded 
warehouses, and duty drawback facilities 
also boosted the industry's growth over the 
decades. Through the WTO Agreement on 
Textiles and Clothing (ATC) from 1995 to 
2005, Bangladesh's textile and clothing 
sector enjoyed quota-free access to 
European markets and preferential access to 
American and Canadian markets, which 
enabled the Bangladesh textile and clothing 
sector to scale new heights. 

The Textile Industry: The Current 
Scenario 

Primary textiles are currently worth 
USD 15 billion in investment. While the 
textile and clothing industry faced 
challenges during the lockdown, the timely 
initiatives taken by the government, 
including stimulus packages, utility 
services, and keeping factories open, helped 
overcome them. The RMG industry is now 
exporting a lot of goods, and this should 
continue. With a share of over 12% of 
GDP, 5% of national income, and over 81% 
of export revenues, of which 64% come 
from Bangladesh's primary textile sector 
(PTS), the sector plays a crucial role in 
reducing rural poverty, empowering 
women, and creating jobs, employing well 
over 4 million workers at present (mainly 
women).

Bangladesh Textile Mills 
Association (BTMA) represents the 
primary textile sector. It has 1700 mills 
including 500 spinnings, 900 weaving 
(large and small), and 300 dyeing-finishing 
units, and employs around one million 
people. There are many mills not affiliated 
with the BTMA as well. BTMA members 
supply 95% of raw materials to export-
oriented knitwear and 40% to woven. The 
nation's total exports during the financial 

Textile Sector of Bangladesh
Paytas, M. J. and Scarpin, G. J.
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year 2020-21 were 38.35 billion USD of 
which 32.58 billion USD came from textile 
and clothing exports and 21 billion USD 
came from PTS through local input 
supplies, meaning that PTS contributed 
64%. Presently, some of the top fashion 
brands made in Bangladesh include H & M, 
Primark, GAP, Peacock’s, NEW LOOK, 
Zara, and AUSTIN REED. Bangladesh's 
textile industry has a bright future and will 
soon become a global hub for RMG 
sourcing. 

Bangladesh's textile and clothing 
industry is also keeping pace with the 
changing trend and demand for diversified 
products, including manmade fiber 
(MMF). A decade ago, PSF imports were 
10,000 tons, with 1.35 lakh tons by 
2021. Based on our data, our local spinners 
imported 99,345 tons of polyester staple 
fiber (PSF) in 2020, up 3.4% from 96,077 
tons a year ago. Last year, the import of 
viscose staple fiber (VSF) also grew by 
36% year-on-year, as spinners imported 
72,504 tons of VSF. To achieve the plan, 
the new investments worth USD 2.5 billion 
will add 2.5 million spindles to the existing 
capacity by 2023, creating employment for 
about 1 lakh people. International demand 
for MMFs will be met by these 
investments.  

Roadblocks to further growth 
The textile and clothing industry 

still struggles with the ease of doing 
business and the cost of doing business.  In 
the ease of doing business index, 
Bangladesh ranked 168th out of 190 
countries in 2020, while our neighboring 
country topped the list as 63rd. Bangladesh 
scored poorly mainly due to its 
incomprehensible VAT policy, bond, 
customs, and tax processes, slow file 
approvals, and lack of corporate ethics in 

regulatory offices. Several proposals were 
made which will promote industrial growth 
and ease the hurdles of our businessmen, 
such as duty-free import for all types of 
fiber that will be used to create yarn for the 
export-oriented RMG sector, 1% duty on 
spare parts import, etc. 

There is no doubt that fashion 
technology is changing fast and to remain 
competitive, Bangladesh's apparel industry 
must keep pace. This requires them to 
import many spare parts of the machinery 
frequently and as such, the duty on 
importing spare parts should be uniformly 
set at 1%. It will also reduce tax evasion. 

Bangladeshi businessmen suffer 
from a lack of logistics, as can be seen by 
the logistics performance index. The 
country also has the worst customs 
clearance. There is no single authority to 
oversee all logistics. Additionally, Covid-
19 wrecked the logistics and freight 
forwarding system. 

Raw cotton Import 
Bangladesh produced only 1.77 lakh 

bales of cotton last year, which was less 
than one percent of the total annual 
consumption of 9 million bales. This means 
it imported 8.5 million bales worth more 
than $3 from India, the United States, 
Australia, Brazil, Pakistan, and Central 
Asian nations. 90 percent of the raw 
materials for knitwear and 40 percent for 
woven garments come from domestic 
spinners. Bangladesh still imports fabrics 
from China.  
 
Accessories Production 

In the last 15 years, the garment 
accessory and packaging industries that 
serve Bangladesh's gigantic apparel 
industry have grown manyfold, bringing in 
Tk 40,000 crore, making Bangladesh the 
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second-largest apparel exporter in the 
world. They created jobs for the locals and 
saved billions of dollars in foreign 
exchange. As a backward linkage industry, 
the sector is growing alongside the garment 
industry. Locally made buttons can supply 
nearly 90% of the industry's needs, 
although the production process is 
complicated. As per buyer demands, 
garment exporters need to import the 
remaining 10 percent of buttons. Recently, 
the sector exported $500 million worth of 
accessories with 1,250 operational 
accessories factories and over BDT 400 
billion invested. Many work orders from 
China are now flowing to Bangladesh from 
other garment-producing countries such as 
Pakistan, Vietnam, and Cambodia. 

 
How can the textile mills benefit from the 
4th Industrial Revolution (4IR) to stay 
competitive? 

The fourth industrial revolution is a 
hot topic worldwide as well as in 
Bangladesh. The 4IR is transforming the 
way we live and radically changing almost 
every business sector in spectacular ways. 
Bangladesh's textile and clothing sector is 
also cognizant of that and ready to embrace 
it. By 2023, 2.5 million spindles will be 
state-of-the-art technology. With 4IR, 
clothing manufacturing will become a fast, 
flexible and efficient process leading to an 
increase in productivity from the supply 
side. Production costs will also decrease.  
 
Role of ‘Buying House’ in Bangladesh 
RMG industry 

A buying house connects buyers and 
manufacturers while doing business with 
multiple brands simultaneously and needs 
approval from the buyer to operate. A 
buying agency, on the other hand, is an 

independent buyer's regional office from 
which all necessary approvals are given. 
 

 
Figure 2: General activities of a buying 

house. 
 
Challenges and Opportunities 

Bangladesh's RMG industry has made 
remarkable progress addressing its 
challenges—especially in diversifying 
customers and products, improving supplier 
and workforce performance, and 
strengthening compliance and 
sustainability. By diversifying its customer 
base, the industry is adapting to changing 
demand patterns and managing risk. While 
Europe still accounts for 62% of export 
value and the US represents 18% of export 
value, Bangladesh's RMG industry's 
dependency on the US has lessened. Non-
traditional markets offer opportunities to 
increase exports, particularly as traditional 
markets show lower growth in apparel retail 
sales. It is now possible, for example, to 
produce garments made from synthetic 
fibers, to create products like outerwear, 
tailored items, and lingerie, and to provide 
new washes, prints, and laser finishing. The 
change in rules of origin for preferential 
trade with the EU has made it possible to 
enter these new segments. Additionally, 
vertical integration has increased, resulting 
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in a reduction of lead times below the 
standard 90 days. 

The garment industry is also facing 
palpable price pressure in basic product 
categories. Nonetheless, Bangladesh's 
advanced manufacturers operate according 
to international best practices, characterized 
by entrepreneurship and strategic 
management. These firms invest in 
productivity improvement, digitization, 
automation, and sustainability. In contrast, 
the majority of small players focus on 
CMT; they lack financial security, lag in 
management capabilities, and continue to 
be impacted by the pandemic. In 
encouraging news, sourcing executives of 
leading global apparel brands and retailers 
are improving efficiency and sustainability 
with the help of Bangladeshi suppliers. 

Workers’ empowerment and the gender 
gap are also major challenges for the sector. 
Digitization of wage payments has 
increased, and employment rights have 
improved significantly. While the gender 
gap remains an issue, there is a greater 
emphasis on gender diversity, as well as 
opportunities for upskilling and career 
progression today. Progress has been slow, 
and COVID-19 has accentuated the 
precarious position of Bangladeshi apparel 
workers. 

Bangladesh's RMG sector has 
transformed dramatically over the past 
decade, in part due to a series of workplace 
tragedies that took the lives of more than 
1,000 garment workers. Several 
international buyers stopped sourcing from 
Bangladesh after the 2012 Tazreen factory 
fire and the 2013 Rana Plaza collapse. 
Moreover, the United States withdrew its 
preferential trade agreement with 

Bangladesh as a result. As a result of 
initiatives launched after the disasters, 
Bangladesh's RMG industry now leads the 
way in transparency regarding factory 
safety and value chain responsibilities, such 
as the Accord on Fire and Building Safety 
in Bangladesh, the Alliance for Bangladesh 
Worker Safety, and the RMG Sustainability 
Council. These measures resulted in the 
closure of hundreds of unsafe, bottom-tier 
factories and the scaling up of remediation 
efforts elsewhere. 

Furthermore, the recent rise in cotton 
prices has had an impact on yarn prices as 
cotton is the chief raw material for yarn 
production, and yarn manufacturing costs 
are 60 percent cotton price. Additionally, 
there was a teetering market situation 
coupled with high yarn demand. 
Eventually, the situation will stabilize and 
yarn prices will stabilize. 

Bangladesh's RMG sector has 
undergone impressive growth and 
transformation in the past decade, despite 
significant obstacles. Today, however, a 
global pandemic and a shifting global 
apparel market create new 
challenges. There was negative growth in 
the second half of 2019 compared to 2018. 
In 2020, global lockdowns led to order 
reductions, cancellations, payment delays, 
and renegotiations. Due to the pandemic, 
many smaller, less well-funded Bangladeshi 
factories closed their doors, and 
competition for smaller orders increased. 
Up to $5.6 billion in revenue was lost by 
Bangladesh's RMG exports in the first year 
of the pandemic. Also, infrastructure 
remains a big issue for RMGs. Bangladesh 
needs to strengthen its transport, energy, 
and digitization infrastructure for its apparel 
industry to thrive. 
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Lastly, despite Bangladesh's strong 
contribution to Europe's fashion industry in 
the RMG sector, the EU and Vietnam's new 
preferential trade agreement, launched in 
August 2020, may cause Vietnam's apparel 
exports to outperform Bangladesh's. 
Vietnam's apparel imports into the US have 
outpaced Bangladesh's for some time; in 
2020, Vietnamese apparel imports into the 
US were worth 2.5 times more than 
Bangladesh's. However, the good news is 
that, after losing its position as the second-
largest apparel exporter in the global 
market to Vietnam in 2020, Bangladesh 
regained it in 2021 with export earnings of 
$35.81. Yet, as the industry develops, it 
must embrace a more holistic 
transformation, involving manufacturers, 
international buyers, worker 
representatives, and the government. 

LDC Graduation and the Long Road 
Ahead 

Bangladesh is expected to graduate 
from LDC status by 2024 after meeting all 
the criteria set in the 2018 Committee for 
Development Policy review. Graduating 
entails the withdrawal of certain 
international support measures provided 
exclusively to LDCs. Most notably, the 
withdrawal will mean the revocation of 
GSP facilities for exports, which may have 
the most serious impact on development 
policy and participation with international 
bodies such as the UN. Export costs will 
likely rise because Bangladesh will no 
longer enjoy quota-free and duty-free 
benefits, and its rules of origin will be more 
stringent. Following a smooth transition out 
of LDC status, Bangladesh will be eligible 
for Everything But Arms (EBA) tariffs and 
access to the EU market for 3 more 
years. However, with the expiration of the 
current GSP regulation at the end of 2023, 

it must wait until the formulation of a new 
regulation to assess and cope with higher 
tariffs. Also, for LDCs, converting raw 
materials into finished goods requires only 
one stage of value-adding. In the case of 
non-LDCs, double transformation is 
required. It is especially worrying for 
Bangladeshi RMG products because they 
are heavily dependent on cotton 
imports. Additionally, Bangladesh will be 
subject to an additional 6.7% in tariffs after 
graduation, which translates to 2.7 billion 
USD worth of lost exports, mainly in RMG 
exports (CPD). 

A positive development is that 
Bangladesh could qualify for the EU's 
GSP+ facility through the fulfillment of 
certain criteria. Once again, exports would 
receive preferential treatment. However, 
Bangladesh will be challenged to comply 
with the 27 Human Rights Conventions, as 
well as the current concentration of exports 
to the EU (which is above the maximum 
threshold for these criteria).     

 

The key to securing GSP+ features may lie 
in: 

1)  Ensuring that safety standards and 
workplace regulations set in place by 
Alliance and Accord continue to be 
upheld strictly. This is essential to 
long-term national branding, value 
addition, as well as securing 
international support. 

2)  Pursuing bi-lateral Free Trade 
Agreements, Bangladesh can ensure 
better diplomatic relations as well as 
long-term preferential access to those 
markets. Preferential access may 
mean lower tariffs when exporting, 
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similar to GSP that Bangladesh is 
currently enjoying. Bangladesh 
however has not established any 
FTAs to ensure such benefits when 
exporting to a specific country, 
despite being a member of regional 
agreements such as the Bay of Bengal 
Initiative for Multi-Sectoral, 
Technical and Economic Cooperation 
(BIMSTEC) and South Asian Free 
Trade Area (SAFTA). 
Negotiations continue in establishing 
FTAs with India, Sri Lanka, and 
Turkey, while negotiations with 
China and Malaysia continue to 
remain uncertain 

 
3) Tackling Market and Product 

Diversification: 
Bangladesh’s export earnings are 
concentrated in a small number of 
countries. 

 
 

FIGURE: Bangladesh’s Top Export 
Destinations in FY19 / Source: Export 

Promotion Bureau (EPB) 

The key to long-term export sustainability 
lies in diversifying trade destinations to 
lower dependence on markets such as the 
U.S and the U.K which have moved 

towards near-shoring their products at 
competitive if not lower prices owing to 
their adoption of automation and availing of 
economies of scale. With the rise of fast 
fashion and the low global price of 
synthetic fibers, Bangladesh RMG faces 
rigorous competition. The upside to this tale 
is that the share of exports to non-
traditional markets has grown significantly 
over the last few years and it is an 
encouraging sign for Bangladesh to 
continue market diversification. This 
market diversification comes compounded 
with the need to expand the product range 
for RMG into higher-valued and/or 
diversified products. BGMEA data showed 
that about 73 percent of the country’s total 
USD 34.13 billion RMG export earnings in 
the last fiscal year came from five items: T-
shirts, Sweaters, Trousers, Jackets, and 
Shirts. However, it has now identified 51 
new products with high export potential 
which can be used to break further into 
non-traditional markets.  
 
Climate Change and Sustainability  

The sector’s participation in new 
initiatives regarding climate change and 
circularity has advanced the sustainability 
agenda, for example through the Circular 
Fashion Partnership, a multi-stakeholder 
initiative aiming to scale up the recycling of 
production waste. Furthermore, more than 
1,500 Bangladeshi companies are certified 
by the Global Organic Textile Standard, the 
second-highest number in any country in 
the world.  

 
Another prospect for moving up the 

global value chain of RMG-based products 
is to focus on Green RMG—which refers to 
the modification of the entire supply chain 
process for apparel products, starting from 
the Primary Textiles Sector, to ensure 
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resource-efficient and sustainable practices. 
Bangladesh currently leads the world in the 
number of LEED (Leadership in Energy 
and Environmental Design) certified green 
garment factories, which is a holistic 
concept where the multiple aspects of 
design, construction, and operations are 
integrated to achieve sustainable 
performance, in Bangladesh, with 91 
certified factories in 2019. This may be 
lucrative in adding value to apparel through 
national branding. The opportunity is 
further apparent, given the growing market 
of ethically concerned consumers 
worldwide, and the high environmental cost 
of fast fashion. According to the 
Bangladesh Garment Manufacturers and 
Exporters Association (BGMEA), 
Bangladesh’s RMG sector has taken the 
lead in green manufacturing with 46 
Platinum, 95 Gold, 10 Silver, and another 4 
LEED-certified factory buildings as of 
January 10.2022. Bangladesh now has 155 
green garment factories -- highest in the 
globe. 

The Future: Transforming the Supply 
Side 

McKinsey states that among its 
surveyed respondents for a report, 
Bangladesh held the top spot as a source for 
affordable and high-quality apparel 
products. It is imperative that along with 
the attempts to diversify markets and the 
product range, there should also be a focus 
given on the gradual adoption of 
automation and the upskilling of RMG 
middle-management and labor. This will 
not only improve productivity and bring 
down costs but will also improve 
compliance with the standards set by 
Alliance and Accord which are necessary 
for long-term sustainability and better 
international relations. 

Textile Education in Bangladesh 
Textile Education can be divided into 

three levels: (a) Entry-level, (b) Mid-level 
& (c) High-level Textile Education in 
Bangladesh. Entry-level is for Textile 
Vocational Education, Mid-level is for 
Diploma in Textiles & High level includes 
B.Sc. as well as M.Sc. in Textiles. There 
are 40 textile vocational institutes all over 
the country, currently, only 3 Textile 
institutes and 4 new Government institutes 
are in the pipeline as well for Mid-level 
Textile Education.   

 
Under Bangladesh Technical 

Education Board there are 68 Private 
Textile Diploma Engineering Institutions. 
The Bangladesh University of Textiles is 
the only textile university in Bangladesh. In 
addition to that, there are two public 
universities and 12 Private Universities that 
have approved the Textile Engineering/ 
Technology Department. 

 
The Ministry of Textiles and Jute is 

honoring seven organizations for their 
contribution to protecting the textiles sector 
in the pandemic’s aftermath. The seven 
include: 
 The Bangladesh Garment Manufacturers 

and Exporters Association, 
 Bangladesh Knitwear Manufacturers and 

Exporters Association, 
 Bangladesh Textile Mills Association, 
 Bangladesh Garment Buying-house 

Association, 
 The Bangladesh Specialized Textile 

Mills & Power loom Industries 
Association, 

 Bangladesh Terry Towel & Linen 
Manufacturers and Exporters 
Association, 

 Bangladesh National Weavers 
Association. 
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The ministry has continued its overall 
activities to take the textile industry 
forward on the path of globalization by 
creating skilled manpower through the 
expansion of textile education and 
gathering technical knowledge with modern 
technology. The Department of Textiles 
under the Ministry of Textiles and Jute has 
been set up and operating technical 
education institutes at different levels to 
create skilled manpower in this sector. It is 
committed to developing modern and 
technology-based textile industries in 
preparation for the Fourth Industrial 
Revolution. 

Conclusion: 
Since the pandemic, RMG and textile 

manufacturers have seen many export 
orders. The biggest challenges are 
achieving buyer-targeted prices and 
importing raw materials on time. However, 
some major changes are coming in 2022. 
Integration of modern tools and automation 
will be accelerated. Sustainable textile 
production will take a positive turn. By 

2022, such improvements will lead to an 
export figure of 51 billion dollars. We need 
to invest in green manufacturing 
technology. The health and safety of the 
workers should be maintained. 

Since cotton is more costly, its price 
fluctuates, so the industry should make use 
of plenty of manmade fibers. Moreover, the 
cohort of our product items must be 
enlarged. Higher value-added products 
should be marketed to attract high-value 
brands and meet market demands. 
Additionally, we must remember that many 
renowned brands such as H&M and Adidas 
are now interested in wastage-based 
products. As such, they are encouraging the 
creation of products from recycled 
materials. This will create attention for our 
industry to develop a versatile product from 
recycled clothes.  

Last but not least, sustainability 
should be a top concern for the textile 
industry, which contributes considerably to 
environmental pollution. 
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ABSTRACT 

A field experiment was conducted at the Cotton Research Center, Gazipur,
Bangladesh during 2020-21 cropping season to find out optimum detopping 
Time (DTOP) and mepiquat chloride (MC) application rate under high density 
planting system (HDPS) of cotton. The experiment was conducted in factorial 
RCB design and replicate thrice. Four levels of detopping including three 
detopping time viz. detopping at 45 DAS, 60 DAS, 75 DAS and no detopping. 
Also, four levels of Mepiquat Chloride (MC) including three MC application 
rate viz. 60 ml ai ha-1, 90 ml ai ha-1, 120 ml ai ha-1 and without MC. The result 
of the experiment showed that seed cotton yield increases with increasing MC 
application rate but decreases at early stage detopping, which was contributed 
by number of plants ha-1, bolls plant-1 and single boll weight. Detopping at 
early stage decreases plant height as well as node number plant-1. On the other 
hand, increasing MC application rate decreasing plant height but increasing 
node number plant-1. Morphological characters including sympod, monopod 
and biological yield ha-1 follow similar trend by increasing MC application rate 
and early stage detopping. Ginning characters including lint index was 
significantly influence by MC application rate and GOT by detopping time. 
Based on the result detopping at 75 DAS and MC application rate of 120 ml ai
ha-1 can be recommended to the farmers in cotton cultivation under HDPS.  

Key words: Detopping, Mepiquat Chloride, High Density Planting System. 
 

INTRODUCTION 
Cotton (Gossypium spp.), a king of natural 
fibres is the most important component of 
textile industry all over the world and plays 
a vital role in agricultural, industrial and 
economic sector of the country. 

Bangladesh is the 2nd largest cotton 
importer and 4th consumer in the world 
(USDA, 2022). Textile sector of the 
country is the biggest industrial sector 
comprising 1521 yarn, fabric and finishing 
mills, that contribute 13% of GDP, 86% of 

EFFECT OF CANOPY MANAGEMENT ON 
COTTON YIELD AND BIOMASS 
ACCUMULATION UNDER HDPS

Tabib FAI1 and Jahan N2

1Additional Director, Cotton Development Board, 
Dhaka, Bangladesh

2Cotton Development Officer, Cotton Development 
Board, CRC, Gazipur, Bangladesh

Corresponding author: tabibfai@gmail.com
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export earnings and provide more than              
5 million employments, of them 80% are 
women (BTMA, 2022). The current 
investment in the primary textile sector is 
more than $ 6.00 billion. The demand for 
cotton fiber in Bangladesh is increasing 
day by day and 8.5 million bales (480 
ponds/bale) of cotton fiber was imported 
by expending $3.0 billion in the year 2021 
(Mirdha, 2021). 
Cotton production in the country is 
insufficient compared to local demand. 
The major challenges for cotton production 
and expansion in the country are- i) low 
productivity and profitability, ii) long 
duration, iii) limited land resource, iv) 
intense competition with different high 
value crops and v) hot and humid weather 
during growing season. Various techniques 
like increasing plant density (Zaxosa et al., 
2012; Venugopalan et al., 2014), use of 
optimum dose of fertilizers, growth 
regulators etc., are being used to overcome 
these constraints in cotton production. 
Plant population in cotton cultivation has 
been identified as one of the major factors 
responsible for low yield (Aziz et al., 
2011).  
Short-duration and semi-compact cotton 
varieties are planted at populations ranging 
from 1.1 lakh to 2.45 lakh plants per 
hectare are termed as high density planting 
system (HDPS) (Venugopalan, 2019) and 
one of the major options leads to higher 
seed cotton yield and net profit (Pandagale 
et al., 2020) for increasing cotton 
production in Bangladesh. Closer plant 
geometry with higher plant populations per 
unit area recorded higher seed cotton 
yields (Paslawar et al., 2015; Parlawar et 
al., 2017; Madavi et al., 2017 and Meena 
et al., 2017). High density planting system 
have been adopted in many countries 

showing improvement in cotton 
productivity (Ali et al., 2010).  
The plant growth retardants have been 
reported to enhance cotton productivity by 
transforming canopy structure, adjusting 
plants hormonal balance and improve 
source-sink ration (Siebert & Stewart, 
2006; Rosolem et al., 2013). Mepiquat 
Chloride (MC) is a growth regulator (N,N-
dimethylpiperidinium chloride) that has 
been used globally to control plant 
geometry (Rosolem et al., 2013) and also 
detopping is another technique to modify 
cotton canopy. To adopt HDPS in farmers 
field under hot and humid weather 
condition, Plant growth regulators (PGR) 
(Singh et al., 2017) are the substances and 
de-topping is another way (Kolar and Patil, 
2012) to modify the growth of plant 
usually by stimulating or inhibiting part of 
the natural growth regulation. Priyanka et 
al., 2021 reported maximum bolls plant-1, 
number of picked bolls plant-1 and seed 
cotton yield by Mepiquat chloride (MC) 
application. Also, highest seed cotton yield 
and monetary benefit was reported by de-
topping after flowering of cotton plant 
(Mirshekari et al. 2013; Jadhav & Bhosle, 
2019). The research on various aspects of 
HDPS are limited in Bangladesh. In these 
circumstances, the present study was 
undertaken to find out optimum detopping 
time  and MC application rate to modify 
cotton canopy feasible for HDPS. 
 
MATERIALS AND METHODS 
The field experiment was conducted at the 
Cotton Research Centre, Gazipur, 
Bangladesh during 2020-2021 cropping 
season to ascertain optimum Detopping 
Time (DTOP) and Mepiquat Chloride 
(MC) application rate under high density 
planting system (HDPS) of cotton. The 
location of the experimental site was high 
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land belongs to the Salna series and 
classified as Shallow Red-Brown Terrace 
type which falls under the order Inceptisols 
of soil taxonomy and located between 
24.09o N latitude and 90.26o E longitude 
with an elevation of 8.4 meter above the 
sea level under the Agro Ecological Zone 
of Madhupur Tract (Anonymous 2020; 
Brammer, 1996). The experiment was laid 
out in Factorial Randomized Complete 
Block (FRCB) design and replicated thrice. 
Four levels of detopping including three 
detopping time viz. detopping at 45 days 
after sowing (DAS), 60 days after sowing 
(DAS), 75 days after sowing (DAS) and no 
detopping. Also four levels of Mepiquat 
Chloride (MC) application rate including 
three MC doses viz. 60 ml ai ha-1, 90 ml ai 
ha-1, 120 ml ai ha-1 and without MC. 
Mepiquat Chloride (MC) was applied as 
Rupali Bumper (trade name) and MC was 
applied three times at 6, 11 and 16 leaf 
stage of cotton plant. The treatments of the 
experiment are as follows. 

Factor-A: Detopping Time (DTOP) 

D1= 0 no Detop 

D2= 45 DAS 

D3= 60 DAS 

D4= 75 DAS 

Factor-B: Mepiquat Chloride (MC) 

MC1= 0 no MC 

MC2= 60 ml ai ha-1 

MC3= 90 ml ai ha-1 

MC4= 120 ml ai ha-1 
 

The unit plot size of the experiment was 
4.5 m×4.0 m (18.0 m-2) maintaining 1m 
distance between unit plot and 2m between 
replication. Cotton Mutant variety CDB 
mutant-1 was selected for the experiment 
and fuzzy cotton seed of the variety was 
sown on 16 July 2020 in the experimental 
plots. Cotton seeds were sown maintaining 
90 cm row and 25 cm plant distance within 
the row.  The experimental land was 
prepared finely by tractor using one disc 
and two harrow and fertilized at basal with 
1 metric ton ha-1 of ACI Bumper Organic 
Fertilizer during plowing and CDB 
recommended N P K S Zn B and Mg at the 
rate of 15.0-35.0-37.5-6.0-5.0-1.0-1.0 kg 
ha-1, respectively were incorporated into 
the soil before sowing as basal dose as 
Urea, Di-ammonium Phosphate, Muriate 
of Potash, Gypsum, Zinc Sulphate 
Monohydrate, Borax and Magnesium 
Sulphate. Remaining recommended dose 
of N K B and Mg were applied at the rate 
of 15.0-56.0-1.0-0.5 kg ha-1 at 25 DAS, 
15.0-56.0-0.5-0.5 kg ha-1 at 40 DAS and 
15.0-37.5-0.5-0.5 kg ha-1 at 60 DAS. Also 
remaining recommended dose of P and S 
were applied at 40 and 60 days after 
sowing at the rate of 25.0-10.0 and 15.0-
6.0 kg ha-1 (Anonymous 2020 and 2012). 
Also liming was done before cotton 
sowing by using dolochun (CaMg (CO3)2) 
at the rate of 1 ton ha-1. Also green 
manuring was done by using sunhemp 
(Crotalaria juncea) in the experimental 
field 1 month before cotton seed sowing. 
Thinning and other intercultural operations 
were done as and when necessary. Cotton 
crop was sprayed with Volume flexy 
(Thiamethoxam & Chlorantraniliprole) to 
control bollworm and Thimid 
(Imidacloprid & Thiram), Bravo (Cartap) 
and Pegasus (Diafenthiuron) to control 
jassid and other sucking insects using 
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Knapsack sprayer at seedling stage and 
power sprayer at flowering to boll open 
stage. Also fungicide Dithane-M45 
(Mancozeb) was sprayed to control boll rot 
and other disease. Yield and yield 
contributing characters were recorded from 
middle rows avoiding boarder rows. Also 
plant count, plant height and node no. at 
90, 97, 104 DAS and at harvest, vegetative 
growth rate, plant dry weight at harvest 

was recorded. Yield and yield contributing 
characters of cotton including sympodial 
and monopodial branch plant-1, no. of bolls 
plant-1, single boll weight (g), 100 seed wt 
(g), seed cotton yield (kg) was recorded. 
Seed index, lint index, Ginning out turn 
(GOT) and vegetative growth rate (VGR) 
was calculated using the following 
formula- 

 

Ginning out turn (%) = 

 
Weight of lint 

× 100 Weight of seed cotton 

  

  Seed index = Weight of 100-seed 

Lint Index = 

Weight of lint 

× Seed index Weight of seed 

  
 
        This week height (cm)- Last week height (cm) 

VGR (cm/node) =  ……………………………………………………. 
          This week node number- Last week node number 
 

All the data were analyzed following 
analysis of variance (ANOVA) technique 
using open source data analysis software 
OPSTAT (http://14.139.232.166/opstat). 
Means were separated by Least 
Significance Difference (LSD) test 
(Gomez and Gamez, 1984). 
 
RESULTS AND DISCUSSIONS 
Plant Height 
Plant height of cotton at different days 
after sowing were significantly influenced 
by detopping time and MC application rate 
and their interaction effect. Except plant 
height at 97 days after sowing didn’t 
influence by the interaction of detopping 
time and MC application rate (Table 1 and 

2). Detopping at 45 DAS produces lowest 
plant (8.43) at 104 DAS among the 
detopping time and MC application rate of 
60 ml ai ha-1 produces the shortest plant 
(10.26 cm) among MC application rate. 
Without detopping and MC application 
enhance cotton plant growth and the 
highest plant height (95.73 cm) at 104 
DAS was observed in the interaction of no 
detopping and no MC application. Also, 
the lowest cotton plant height (36.00 cm) 
was found at 104 DAS in the interaction of 
detopping at 45 DAS and MC application 
rate 120 ml ai ha-1 (Table 2). It is also 
observed that detopping at early stage of 
cotton plant and increasing MC application 
rate reduces cotton growth which 
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ultimately effect on cotton plant height. 
From this experiment it can be concluded 
that detopping at early stage and increasing 

MC application rate decreases plant height 
of cotton. 

 

Table1: Effect of detopping time and MC application rate on Plant height and Node no. 

Treatments 

Plant 
height 
(cm) at 
90 DAS 

Plant 
height 
(cm) at 
97 DAS 

Plant 
height 
(cm) at 

104 DAS 

Node 
plant-1 

90 DAS 

Node 
plant-1 

97 DAS 

Node 
plant-1 

104 
DAS 

Detopping (DTOP)       

No Detopping 87.39 93.17 99.97 12.70 13.75 14.92 

Detopping at 45 DAS 38.24 43.14 46.68 6.92 7.50 8.43 

Detopping at 60 DAS 40.16 44.71 49.78 6.76 7.81 8.79 

Detopping at 75 DAS 51.03 55.58 59.50 8.94 9.68 11.03 

Level of significance * * * * * * 

Mepiquat Chloride (MC)       

No MC 57.80   64.40   69.47   8.37 9.50 10.48 

MC (60 ml ai ha-1)  55.41   59.33   65.04   8.55 9.35 10.26 

MC (90 ml ai ha-1) 53.39   57.41   61.98   8.84 9.51 10.62 

MC (120 ml ai ha-1) 50.22   55.47   59.43  9.56 10.38 11.82 

LSD (0.05) 3.53 2.56 3.31 0.55 0.48 0.52 

Level of significance * * * * * * 

CV% 7.90 5.20 6.30 7.60 6.10 5.90 

DTOP*MC * NS ** ** ** ** 

 
  

14



INTERNATIONAL COTTON RESEARCHERS ASSOCIATION 

 
6 

Table 2: Interaction effect of detopping time and MC application rate on Plant height at 
104 DAS 

Detopping (DTOP) 

Mepiquat Chloride (MC) 

Mean 
No MC MC (60 ml 

ai ha-1) 
MC (90 ml 

ai ha-1) 
MC (120 ml 

ai ha-1) 

No Detopping 95.73  92.17  86.07  75.60  87.39  

Detopping at 45 DAS 42.17  37.57  37.23  36.00  38.24  

Detopping at 60 DAS 39.37  39.50  40.87  40.90  40.16  

Detopping at 75 DAS 53.93  52.40  49.40  48.37  51.03  

Mean 57.80  55.41  53.39  50.22  

DAS= days after sowing, LSD= least significant difference 
 
Node Number Plant-1 

Node number of cotton plant significantly 
differ by the effect of detopping time and 
MC application rate and their interaction 
(Table 1 and 3). Detopping at early stage 
produces lowest number of node plant-1 
(8.43) at 104 DAS and no detopping 
observed highest node plant-1 (14.92) at 
104 DAS. But opposite result was 
observed in MC application rate, where 
increasing MC application rate increases 
node plant-1 and decreases by decreasing 
MC application rate decreases node plant-1. 
The highest number of node plant-1 (11.82) 
was found at 104 DAS in MC application 

rate of 120 ml ai ha-1 and lowest (10.26) in 
MC application rate of 120 ml ai ha-1 
(Table 1). Interaction effect of detopping 
time and MC application rate observed 
highest node plant-1 (15.93) at 104 DAS in 
no detopping and MC application rate of 
120 ml ai ha-1 and the lowest (7.77) was 
found at 104 DAS in detopping at 45 DAS 
and no MC application (Table 3). From 
this experiment it can be concluded that no 
detopping and detopping in the later stage 
of growth enhance node plant-1 but 
increasing MC application rate increases 
node number plant-1. 

Table 3: Interaction effect of detopping time and MC application rate on Node no. 

Detopping (DTOP) 
Mepiquat Chloride (MC) 

Mean No MC MC (60 ml 
ai ha-1) 

MC (90 ml 
ai ha-1) 

MC (120 ml 
ai ha-1) 

No Detopping 14.80  13.83  15.10  15.93 14.92  
Detopping at 45 DAS 7.77  8.43  8.63  8.90  8.43  
Detopping at 60 DAS 8.63  8.53  8.37  9.63  8.79  
Detopping at 75 DAS 10.70 10.23 10.37  12.80  11.03  

Mean 10.48  10.26  10.62  11.82  
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MORPHOLOGICAL CHARACTERS: 
Sympod and Monopod 
Sympodial branch plant-1 of cotton were 
significantly influenced by detopping time 
and MC application rate. Monopodial 
branch plant-1 of cotton didn’t influence by 
detopping time but significantly affected 
by MC application rate. But the interaction 
of detopping time and MC application rate 
has no effect on Sympodial and 
Monopodial branch plant-1 of cotton (Table 
4). Sympodial branch plant-1 of cotton 
increases with detopping at later stage and 
no detopping. The highest Sympodial 
branch plant-1 was observed at no 
detopping (14.64) and detopping at 75 
DAS (10.10). Sympodial and monopodial 
branch plant-1 of cotton decreases with 
increasing MC application rate and lowest 
sympodial (8.99) and monopodial (0.53) 
branch plant-1 was found in MC 
application rate of 120 ml ai ha-1. The 
highest sympodial (10.58) and monopodial 

(0.99) branch plant-1 of cotton was 
recorded in no MC application. 
 
Biological Yield and Vegetative Growth 
Rate (VGR) 
Biological yield of cotton was significantly 
differ with detopping time and MC 
application rate but their interaction has no 
effect on biological yield of cotton (Table 
4). Vegetative growth rate didn’t 
influenced by dettoping time and MC 
application rate and their interaction. Early 
detopping decreases biological yield of 
cotton due to decreasing plant height, node 
number plant-1 and sympodial branch plant-

1. Also increasing MC application rate 
decreases biological yield of cotton due to 
decreasing plant height, node number 
plant-1 and sympodial branch plant-1. The 
highest biological yield was recorded in no 
detopping (2.60 t ha-1) and no MC 
application (2.49 t ha-1).  

 

Table 4: Effect of detopping time and MC application rate on morphological characters 

Treatments Sympodial 
Branch plant-1 

Monopodial 
Branch plant-1 

Biological 
Yield t ha-1 

Vegetative 
Growth Rate 
(cm node-1) 

Detopping (DTOP)     
No Detopping 14.64  0.80  2.60  9.67 
Detopping at 45 DAS 7.07  0.77  1.59 5.25 
Detopping at 60 DAS 6.99  0.84  1.75  6.27 
Detopping at 75 DAS 10.10  0.85  1.89 4.13 
Level of significance * NS * NS 
Mepiquat Chloride 
(MC) 

    

No MC 10.58 0.99 2.49     6.24 
MC (60 ml ai ha-1)  9.98 0.93 1.95   9.12 
MC (90 ml ai ha-1) 9.24 0.80 1.88    4.48 
MC (120 ml ai ha-1) 8.99 0.53 1.49     5.49 

LSD (0.05) 0.51 0.11 0.26 5.89 
Level of significance * * * NS 

CV% 6.40 16.50 16.10 112.60 
DTOP*MC NS NS NS NS 
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YIELD VARIABLES 
Plants ha-1 
Cotton plants per hectare significantly 
varied among detopping time and MC 
application rate and also among their 
interaction (Table 5). Early stage 
detopping affect cotton plant survival and 
showed less number of plant stands per 
hectare (35888.90 plants ha-1) contrast 
result was observed in no detopping 
treatment, where highest plant stand was 
observed (40287.00 plants ha-1). On the 
other hand MC application rate showed 
opposite result, where increasing MC 
application rate increases the number 
plants per hectare and highest plant count 
(42740.70 plants ha-1) was recorded in MC 
application rate of 120 ml ai ha-1. The 
result of the experiment showed that later 
aged detopping or no detopping with MC 
application gives more survivility to the 
cotton plants. 
 
Bolls plant-1 
Bolls per plant were significantly 
influenced by detopping time and MC 
application rate but their interaction had no 
effect on bolls per plants (Table 5). Bolls 
plant-1 was increasing in later aged 
detopping the highest bools plant-1 (22.35) 
was recorded in detopping at 75 DAS and 
the lowest (19.78) was recorded in 
detopping at 45 DAS. Similar trend was 
observed in MC application rate, the 
highest bolls plant-1 (23.60) was found in 
MC application of 120 ml ai ha-1 and 
lowest (18.03) in the treatment of no MC 
application. 
 
Single Boll Weight 
Single boll weight was significantly differ 
among the treatments of detopping time 
and MC application rate and among their 
interaction (Table 5). Later aged detopping 

increases single boll weight and detopping 
in early stage of cotton growth decreases 
single boll weight. The highest single boll 
weight (4.50) was recorded in detopping at 
75 DAS and lowest (4.23) from detopping 
at 45 DAS. MC application rate showed 
similar result in single boll weight. The 
highest single boll weight (4.72) was found 
in MC application of 120 ml ai ha-1 and 
lowest (3.82) in the treatment of no MC 
application.    
 
Seed Cotton Yield 
Seed cotton yield was significantly 
influenced by detopping time and MC 
application rate and their interaction (Table 
5 and 6). Later stage detopping increases 
cotton yield compared to early stage 
detopping and the lowest seed cotton yield 
(2136.53 kg ha-1) was recorded from the 
treatment of detopping at 45 DAS but 
highest seed cotton yield (2368.06 kg ha-1) 
was found in treatment of no detopping. 
Seed cotton yield was increases by 
increasing MC application rate and the 
highest seed cotton yield was recorded 
from MC application rate of 120 ml ai ha-1 
and the lowest seed cotton yield (1796.25 
kg ha-1) was observed in the treatment of 
no MC application. Interaction effect 
shows that highest seed cotton yield was 
found in detopping at 75 DAS and MC 
application rate of 120 ml ai ha-1 and 
lowest was observed in detopping at 45 
DAS and no MC application (Table 6). 
From the result of the experiment, it is 
concluded that seed cotton yield and MC 
application rate has positive relations 
higher the MC rate higher is the seed 
cotton yield. The highest seed cotton yield 
in higher MC application rate is 
contributed by higher number of plants ha-

1, bolls plant-1 and single boll weight.  
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Table 5: Effect of detopping time and MC application rate on yield variables 
 

Treatments No. of 
Plants ha-1 

Bolls 
plant-1 

Single boll 
weight (g) 

Seed cotton 
yield (kg ha-1) 

Detopping (DTOP)     

No Detopping 40287.00 21.87 4.32  2368.06  

Detopping at 45 DAS 35888.90 19.78 4.23  2136.53  

Detopping at 60 DAS 39963.00 22.17 4.48  2216.11  

Detopping at 75 DAS 39870.40 22.35 4.50  2281.53  

Level of significance * * ** ** 

Mepiquat Chloride (MC)     

No MC 34916.70 18.03 3.82 1796.25 

MC (60 ml ai ha-1)  38555.60 21.72 4.36 2241.11 

MC (90 ml ai ha-1) 39796.30 22.82 4.63 2288.47 

MC (120 ml ai ha-1) 42740.70 23.60 4.72 2676.39 

LSD (0.05) 1755.11 1.37      0.26    147.19 

Level of significance * * * * 

CV% 5.4 7.7 7.3 7.9 

DTOP*MC * NS ** * 

Table 6: Interaction effect of detopping time and MC application rate on Seed Cotton 
Yield 

Detopping 
Mepiquat Chloride (MC) 

Mean No MC MC (60 ml 
ha-1) 

MC (90 ml 
ha-1) 

MC (120 
ml ha-1) 

No Detopping 2,121.11 2,343.33 2,330.56 2,677.22 2,368.06  

Detopping at 45 DAS 1,558.34 2,131.67 2,186.11 2,669.99 2,136.53  

Detopping at 60 DAS 1,831.11 2,221.11 2,385.00 2,427.22 2,216.11  

Detopping at 75 DAS 1,674.45 2,268.33 2,252.22 2,931.11 2,281.53 

Mean 1,796.25 2,241.11 2,288.47  2,676.39  
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GINNING CHARATERS 

Seed Index, Lint Index and Ginning Out 
Turn (GOT) 

Seed index didn’t significantly influence 
by detopping time and MC application rate 
and didn’t affected in their interaction. On 
the other hand lint index of cotton differ 
significantly among MC application rate 

but not among detopping time and in their 
interaction (Table 7). Ginning out turn 
(GOT) showed significant difference 
among detopping time and highest GOT 
was observed in detopping at 75 DAS and 
lowest was recorded in detopping at 60 
DAS. GOT didn’t showed any significant 
difference among MC application rate and 
interaction of DTOP and MC application. 

Table 7: Effect of detopping time and MC application rate on ginning charaters 
Treatments Seed Index Lint Index GOT 

Detopping (DTOP)    

No Detopping 11.58  7.234 38.79 

Detopping at 45 DAS 11.68  7.485 38.61 

Detopping at 60 DAS 11.55  7.440 37.84 

Detopping at 75 DAS 11.77  7.479 39.09 

Level of significance NS NS * 

Mepiquat Chloride (MC)    

No MC 11.63 7.472 38.48 

MC (60 ml ha-1)  11.48 7.642 38.51 

MC (90 ml ha-1) 11.63 7.464 38.58 

MC (120 ml ha-1) 11.83 7.061 38.77 

Level of significance 0.35 * NS 

LSD (0.05) NS  0.62 

CV% 3.6 0.409 2.00 

DETOP*MC NS NS NS 
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CONCLUSION 

Based on the result of the current 
experiment it can be concluded that seed 
cotton yield increases with increasing MC 
application rate, which was contributed by 
number of plants ha-1, bolls plant-1 and 
single boll weight. Detopping at later stage 
of 75 DAS and increasing MC application 
rate of 120 ml ai ha-1 found highest seed 
cotton yield and found reasonable plant 
count, plant growth and morphology of 
cotton. So detopping at 75 DAS and MC 
application rate of 120 ml ai ha-1 can be 
recommended to the farmers in cotton 
cultivation under HDPS.  
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Abstract 
Mulching is one of the important management options for conserving soil and 
plant moisture. It encourages better plant growth and development by conserving 
moisture, lowering soil temperatures around the roots zone, preventing erosion 
and reducing weed growth. The experiment was conducted at cotton growing 
area barind tract at Chapainawabganj during Kharif season in 2021, to 
investigate the impact of different mulching strategies for weeds control and 
water conservation in cotton. Three mulch treatments (M1 = no mulch, M2=
mulched with rice straw and, M3= mulched with brown-black mulch sheet and, 
two planting method (S1= direct seed sowing, S2= seedling transplanting) were 
used in the experiment. Minimum weed numbers and biomass were recorded 
under brown-black mulch, followed by rice straw mulch and maximum in 
control (no mulch) treatment. Water related parameters like relative water 
content, excised leaf water loss, soil moisture percentage and yield related 
parameters like number of bolls, single boll weight, seed cotton yield, water use 
efficiency were higher under combination of brown-black mulch sheet with 
seedling transplanting. It was concluded that combination of brown-black mulch 
sheet with seedling transplanting resulted in maximum weeds control, water 
saving and seed cotton yield than rest of the treatments used in the research.  

Keywords: mulching, cotton, weeds control, drought, soil cover, moisture saving. 

Introduction
Cotton (Gossypium hirsutum L.) is an 
important cash crop as well as the main 
raw materials for the textile industry in 
Bangladesh. It provides fiber, oil and fuel 
wood, and contributes a major part of 
income for farmers around the world. More 

than 100 countries of the world are 
growing cotton and 150 countries are 
involved imports and exports cotton in 
tropical and subtropical regions (Nawaz et 
al., 2019; CEG, 2020). Cotton is very 
sensitive to environmental conditions and 
grown in a wide range of ecological zones, 
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several factors such as cultivars, plant 
density, planting methods, water and 
management practices are involved in 
cotton yield. The planting methods and 
mulching technique are the most important 
management factors and its influences 
cotton yield significantly (Muhammad, 
2001).  

Mulching is one of the important 
management options for conserving soil and 
plant moisture. It encourages better plant 
growth and development by conserving 
moisture, lowering soil temperatures around 
the roots zone, preventing erosion and 
reducing weed growth. Mulches can be 
derived from either organic or inorganic 
materials or a cover crop can also act as 
mulch. Higher yields associated with cover 
crops (a sort of bio-mulch) in dry years was 
reported due to the increased infiltration of 
rainfall, less evaporation of moisture, 
increased organic matter and reduced soil 
compaction (Keith et al., 1994). An increase of 
35% lint yield was observed in wheat stubble 
mulched plots than without stubbles and it 
was observed that Et (Evapotranspiration) 
water use efficiency was increased by the 
wheat stubble residue without additional 
input of water (Robert et al., 2000; Pettigrew 
and Adamczyk, 2006; Lascano et al., 1994). 
Cotton crop can be grown using bed and 
furrow planting method with plastic 
sheet/film mulching technique for sustainable 
cotton production and better water economy 
(Nasrullah et al., 2011).  
 

Materials and Methods 
Experimental Sites 
The field experiment was carried out 
during Kharif season in 2021 at Cotton 
Research Station, Chapainawabganj, 
Bangladesh which is geographically 
situated latitude 24'22 to 24'74 and 

longitude 88’29 with an elevation of 27 
meters above the sea level. 
Experimental Design 
The experiment was conducted a 
Randomized Complete Block Design 
(RCBD) with three replications. The unit 
plot size was 4.0 m× 3.6 m, where line to 
line distance was 90 cm and plant to plant 
distance was 40 cm. There was 1 m 
distance between two adjacent plots and 2 
m space between two adjacent replications. 
Two factors involved in this experiment 
viz. Factor A (M1=No mulching, 
M2=Mulching with rice straw and M3= 
Mulching with mulch sheet) and Factor B 
(S1= Direct seed sowing and S2= Seedling 
transplanting). 

Field Preparation, Seed Sowing and 
Seedling Transplanting 
The field selected for conducting the 
experiment was opened at 5 July 2021 with 
a tractor and cross-ploughed several times 
followed by laddering to obtain good tilth. 
The seeds of cotton were sown in seed bed 
at 18 July and transplanting in experiment 
field at 8 August in 2021 and also direct 
seed sowing @ 2-3 seeds hill-1 in same 
time as per experimental treatments. The 
seeds were sown 90cm×40cm and placed 
in 2-3 cm holes and the seedlings in 5-6 cm 
holes and then covered with loose soil and 
later it was covered with mulch sheet and 
rice straw as per treatments (Figure 1a and 
1b). 

 
   Figure 1a. Mulched with mulch sheet, 
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Figure 1b. Mulched with rice straw 

 
Results and Discussions 
1. SPAD Values of Cotton Leaves  
Leaves chlorophyll content measured by 
SPAD meter and SPAD value was 
significantly affected by the mulching 
technique, planting methods and their 
interaction. The highest SPAD value was 
recorded in mulched with mulch sheet 
(66.50) followed by mulched with rice 
straw (60.22) and the lowest SPAD value 
(55.58) was observed when no mulched. 
Again, the highest SPAD value (62.49) was 
found in seedling transplanting and lowest 
one (59.24) direct seeding. On the other 
hand, the highest SPAD value (67.73) was 
recorded in mulched with mulch sheet 
when seedling transplanting and the lowest 
one (53.27) in no mulching with direct 
seeding (Table 1). Photosynthesis at the 
mulching and seedling stage was 
significantly higher for the drought 
stressed leaves than for the no mulched and 
direct seedling. This is likely because a 
higher chlorophyll content and higher 
intercellular CO2 concentration existed in 
mulching stage and they resisted no 
mulched condition. Hu (1995) also reported 
chlorophyll content of the fresh leaves (41- 
78%) and more reproductive buds (63.3-
94.1%) in polythene mulched plots than no 
mulched plots and thereby advanced peak 
flowering stage by 9 days in groundnut and 

similar results was found Thilagam et al. 
(2010).     
  
2. Number of bolls plant-1 and Single boll 

weight (g)  
Number of bolls and bolls weight are 
important yield determinants of cotton. 
Number of bolls plant-1 was significant 
affected due to different mulching. In the 
study, the results revealed that, the highest 
number of bolls plant-1 was recorded on 
mulched with mulch sheet (41.47) 
followed by mulched with rice straw 
(34.97) and the lowest number of bolls 
plant-1 was recorded by no mulched 
(26.40). Single boll weight was 
significantly different by only mulching 
technique. The highest single boll weight 
(5.70 g) was obtained from treatment 
mulched sheet and the lowest one (4.48 g) 
was found from treatment no mulched 
(Table 1). Less number of bolls and boll 
weight was observed under drought stress 
was due to less plant height and less 
number of sympodial branches plant-1. 
These results are in line with the findings 
of Ghaderi-Fara et al. (2012). As mulch 
provides favorable condition for plant 
growth so higher number of bolls and boll 
weight were recorded in mulched treatment 
as compared to no mulched treatment. 
These results are in accordance with the 
findings of Nasrullah et al. (2011). More 
photosynthates were produced in the 
mulched treatments, which resulted in 
higher boll weight, seed yield, and harvest 
index. Hugar et al. (2009) reported similar 
findings drought-stressed values were 
lower due to decreased leaf area and lower 
photosynthates production. These findings 
are consistent with those of Basal et al. 
(2009). Water loss was reduced and more 
water was conserved under mulched 
treatments, resulting in higher water use 
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efficiency values which findings are 
similar to those of Snowden et al. (2013) 
and Jing et al. (2004). 
 
3. Seed Cotton Yield (kg ha-1) 
Seed cotton yield was significantly 
affected by mulching technique and 
planting methods. The results showed, the 
highest seed cotton yield (5834.16 kg ha-1) 
was obtained in mulched with mulch sheet 
followed by mulched with rice straw 
(4645.68 kg ha-1) whereas, the lowest seed 
cotton yield was observed (2924.36 kg ha-

1) in no mulched (Figure 1). The seed 
cotton yield was increased 20% and 49% 
when used plastic mulched as compared to 
rice straw and no mulched, respectively. 
The use of plastic film mulching 
techniques has been found to increase crop 
grain production (Li et al., 1995). In 
groundnut, the polythene mulched plots 
generated 94.5 percent better yields than 

the no mulched plots (Ramakrishna et al., 
2006). Early flowering (5 days) in plastic 
mulch treated groundnut crop, according to 
(Ghosh et al,. 2006). This suggests that 
heat accumulated in the soil may be more 
important to plant growth and yield than 
heat accumulated in the air (Jenni et al., 
1996).  Seed cotton yield also highest 
(4706.23 kg ha-1) was recorded in seedling 
transplanting and the lowest one (4229.90 
kg ha-1) in direct seeding and the highest 
yield (6135.97 kg ha-1) was recorded in 
mulched with seedling transplanting and 
lowest one (2370.70 kg ha-1) was found no 
mulched with direct seeding (Figure 2). 
These results are in accordance with the 
findings of Nasrullah et al. (2011) who 
found higher weight of bolls, seed yield 
and harvest index under mulch treatments 
was due to more production of 
photosynthates which was similar results 
by Hugar et al. (2009). 

 
Table 1. SPAD value, Bolls/plant and single bolls weight (g) as influenced by mulching 

technique and planting methods 
 

Mulching SPAD value Bolls/plant Single bolls weight (g) 

M1 55.88 c 26.40 c 4.48 c 

M2 60.22 b 34.97 b 5.38 b 

M3 66.50 a 41.47 a 5.70 a 

LSD(0.05) 1.3604** 5.3462** 2.2487** 

Planting methods    

S1 59.24 b 32.84 5.12 

S2 62.49 a 35.71 5.26 

LSD(0.05) 1.1108** 4.3652ns 1.8360ns 

Interaction    

M1S1 53.27 e 25.07  4.37  

M1S2 58.50 d 27.73  4.60  
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Mulching SPAD value Bolls/plant Single bolls weight (g) 

M2S1 59.20 d 33.40  5.40  

M2S2 61.23 c 36.53  5.37  

M3S1 65.27 b 40.07  5.60  

M3S2 67.73 a 42.87  5.80  

LSD(0.05) 1.3604* 5.3462ns 3.1801ns 

CV% 1.74 12.12 3.37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Soil moisture (%), Weed number/m2, 
Weed biomass, Relative Water Content 
(%), Net profit and BCR 

Soil moisture (%) was significantly 
influenced by mulching technique at 0-5 
cm and 11-15 cm soil depth except 6-10 

cm. The results showed in Table 2, the 
highest moisture (28.57%) was recorded in 
mulched with mulch sheet followed by 
mulched with rice straw (27.47%) and the 
lowest one (22.07%) in 11-15 cm soil 
depth at 100 DAS. Planting methods and 

 

Figure 1. Effect of mulching technique and planting methods on seed cotton yield of cotton 

 
Figure 2. Interaction effect of mulching technique and planting methods on seed cotton yield 

of cotton 
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interaction effect was not significantly 
different for soil moisture (%). However, 
the numerically value of the highest soil 
moisture (9.37%) was recorded when 
mulched with mulch sheet when seedling 
transplanting and lowest one (7.77%) was 
observed no mulch with direct seedling. 
Therefore, the cultivation techniques of 
planting methods and polythene sheet 
mulching can help increase production, 
save water, and improve water use 
efficiency by optimizing the use of light 
resources. Hugar et al. (2009) reported that 
polyethylene mulches contained more soil 
moisture (18.6 -19.0%) than no mulch 
treatment (17.2%). 
Number of weed/m2, weed biomass, RWC 
(%), net profit and BCR were significantly 
influenced by the mulching technique. 
From the Table 2, the maximum weed/m2 
(375.33) and weed biomass (23.73) were 
found when no mulched and minimum one 
(144.00) and (9.10) was found mulched 
with rice straw, respectively, but no weed 
was observed when mulched with mulch 
sheet. Mulching improves seedling 
emergence (Sarmah, 1986; Han et al., 
1989) and root proliferation (Osuji, 1990) 
and reduces weed population (Khan et al., 
2003; Singh, 1994; Lalitha et al., 2001). 
Ghosh et al. (2006) observed less number 
of weed and weed biomass by polythene 
mulched as compared to straw mulch. 
Higher values of RWC and ELWL under 
mulched technique were due to less 
evapotational water loss and more water 
conservation. Similar findings were 
reported by Ullah (2009), Lower values of 
RWC and ELWL under drought stress 
were due to disturbance in leaf water 
status. Minimum number and biomass of 
weeds m-2 was observed under black 
plastic mulch for all irrigation levels 

followed by wheat straw mulch and 
maximum in control treatment (without 
mulch).  
The highest RWC (85.34%), Net profit 
(288437 taka) and BCR (2.22) were 
recorded when mulched with mulch sheet 
followed by rice straw and lowest one 
(67.51%), (61435 taka) and (1.30) when no 
mulched, respectively (Table 2). Polythene 
mulched technique 78% and 31% more 
profitable as compared to no mulch and 
straw mulched. Both mulching 
technologies are more expensive than NM 
due to additional inputs such as plastic film 
and labor. Because of the additional labor 
required to uncover the film, polythene 
was even more expensive than straw 
mulch. The most encouraging aspect is that 
the mulch system's output value grew 
significantly as seed cotton yields 
improved. Mulching generated higher net 
revenue than non-mulching systems, and 
polythene mulch was more profitable than 
straw mulch. Mulching profitability, 
particularly with polythene mulch, is 
heavily reliant on increased yields and low 
labor costs. 
 
5. Conclusion 
The seed cotton yield was produced 20% 
and 49% higher by using brown mulched 
sheet as compared to mulched with rice 
straw and no mulched. Seedling 
transplanting method was produced 10% 
higher yield than direct seeding. Mulch 
sheet with seedling transplanting was 
produced 9.80% higher yield than direct 
seeding and it was recorded maximum 
weeds control, water saving and economic 
return than rest of the treatments. This 
technology is profitable for cotton 
production in Bangladesh specially Barind 
tract. 
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Table 2.  Soil Moisture, Weed number, Weed biomass, Relative Water Content, Net 
profit and BCR as influenced by mulching technique and plating methods of 
cotton crop 

 

Mulching 
Soil moisture (%) at 100 

DAS Weed/m2 Biomass 
(g) 

RWC 
(%) 

Net Profit 
(Taka) BCR 

0-5 cm  6-10 cm  11-15 cm  
M

1
 7.93 b 18.28  22.07 b 375.33 a 23.73 a 67.51 c  61435 c 1.30 

M
2

 8.32 ab 17.25  27.47 a 144.00 b 9.10 b 75.81 b 196414 b 1.88 
M

3
 9.13 a 19.40  28.57 a 0.00 c 0.00 c 85.34 a 288437 a 2.22 

LSD(0.05) 1.2497* 3.0904ns 1.9157**   24.452**  1.5456**  3.1925**  54191** 0.2373** 

Sowing         

S1 8.36  18.12  25.56  170.00  10.75  76.04  172577  1.81 

S2 8.57  18.50  26.51  176.22  11.14  76.39  191613  1.80 

LSD(0.05) 3.0904n
s 

2.5233ns 1.5642ns 19.965ns  1.2620ns  2.6067ns  44247ns 0.1937ns 

Interaction        

M1S1 7.77  18.20  20.83  370.33  23.41  67.42   50189  1.26 

M1S2 8.10  18.37  23.30  380.33  24.04  67.59   72681  1.34 

M2S1 8.40  17.27  27.23  139.67  8.83  75.39  192686  1.92 

M2S2 8.23  17.23  27.70  148.33  9.38  76.22  200141  1.85 

M3S1 8.90  18.90  28.60  0.00  0.00  85.32  274857  2.23 

M3S2 9.37  19.90  28.53  0.00  0.00  85.36  302016  2.20 

LSD(0.05) 0.8837n
s 

3.0904ns 2.7092ns 34.580ns  2.1858ns  4.5149ns  76638ns 0.3356ns 

CV% 8.12 13.12 5.72 10.98   10.97  3.26  23.13 10.23 

 
 
6. Recommendation  

Mulching practice of cotton production 
coupled with seedling transplanting 
can be practiced at farmers level for 
higher yield and economic return. 
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ABSTRACT 
India has the potential to cultivate all the four cultivated species of cotton. Among 
the species G. barbadense is highly demanded by the domestic industries and 
mostly imported from other countries for Extra Long Staple cotton.  It is 
cultivated in very small scale in spite of availability of good genotypes, 
production and protection technologies.   Hence, an attempt has been made to 
find out the constraints faced by the farmers and other stakeholders involved in 
ELS cotton production using the universal heuristic method “Problem tree 
technique”.   Through Focus Group Discussions conducted among the ELS cotton 
growers in Tamil Nadu and Karnataka States of South India, the focal problem 
was identified and through three sub analyses of Problem Tree Technique like 
Problem analysis, Objective analysis and Strategy analysis, the causes and effects 
of problems faced by ELS cotton growers and strategies to improve the adoption 
of ELS cotton were documented.

KEY WORDS: ELS cotton, Constraint Analysis, Problem Tree Technique, South India 

INTRODUCTION 
Indian cotton crop is the most diverse one 
in the world both in terms of its botanical 
status and range of fibre quality.  India has 
the potential to cultivate all the four 
cultivated species of cotton.  Three of the 
species of cotton contributing to cotton 
trade and industrial consumption viz., 
Gossypium hirsutum, G. arboreum and G.
herbaceum are commercially grown in the 
country. The fourth, G. barbadense which 
includes better fibre quality with Extra 
Long Staple (ELS) class and figures as 
parental line for many hybrids is also 

cultivated in very small scale.  This group 
ELS cotton (staple length of more than 
34.9 mm and above) is highly demanded 
by the domestic industries and mostly 
imported from other countries.  To meet 
the above requirement, India has to import 
significant quantities of ELS Cotton 
namely Pima from USA, Giza cotton from 
Egypt as well as some quantities of CIS 
and Sudan cotton.  Imports of Cotton in 
India averaged 411.83 USD Million from 
1996 until 2016, reaching an all-time high 
of 789.01 USD Million in 2012 and a 
record low of 36.17 USD Million in 1996. 
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The textile industry concerns that the 
current international rates of ELS cotton 
and market resistance to increase the price 
of super fine yarn would render the 
conversion of ELS cotton to high count 
yarn will be non-remunerative.  It is high 
time for the cotton research system in India 
to find out ways to foster the production of 
ELS cotton.  As India accounts for 40 per 
cent of the global share in the fine and 
super fine cotton yarn trade, it is the 
country’s R & D institutes’ responsibility 
to identify the constraints and suggest 
solutions for fostering the production of 
ELS cotton.  There are good number of 
varieties and hybrids both in intra specific 
and interspecific, promising yield 
enhancing and protection technologies 
available for improving the production of 
ELS cotton. Nevertheless, the country 
could not meet out its demand as regards 
ELS cotton.  Hence, an attempt has been 
made in this study to find out the 
constraints faced by the farmers and other 
stakeholders involved in ELS cotton 
production. 
 
MATERIALS AND METHODS 
To find out the constraints faced by the 
ELS cotton cultivators, the universal 
analysis method “Problem tree technique” 
was used in participatory mode.  Problem 
tree analysis or situational analysis or just 
problem analysis is a universal heuristic 
method for identifying, visualizing and 
prioritising problems. It facilitates to map 
out the cause and effect of a problem and 
helps to find out the solutions.  Since, ELS 
cotton is cultivated in larger scale at Tamil 
Nadu and Karnataka states of South India, 
the districts like Coimbatore, Salem & 
Tirupathur in Tamil Nadu State and 
Chamarajanagar in Karnataka State were 
selected purposively as study area.  In the 

selected districts, the ELS cotton growing 
blocks were selected purposively and 
Focus Group Discussions (FGDs) were 
conducted among ELS cotton growers.  
Totally 238 farmers participated in the 
FGDs and it was carried out in small 
groups using flip chart papers. Through 
brain storming, the perspectives of the ELS 
cotton on constraints faced in cultivating 
ELS cotton were discussed and carefully 
noted in the charts.  The three sub analyses 
of Problem Tree Technique like Problem 
analysis, Objective analysis and Strategy 
analysis were done and documented 
carefully.  At first the focal problem to be 
analyzed was finalized with the consensus 
of all participants and written in the center 
of the chart considered as the trunk of the 
tree.  The identified causes by the 
participants became the roots and the 
consequences became the branches of the 
problem tree. Then the problem tree was 
converted into an objective tree by 
rephrasing each of the problems into 
positive desirable outcomes as if the 
problems had already been treated.  The 
participants expressed their perspectives 
through word of mouth as well as marked 
in the flip charts used for collecting the 
data.  The collected points were then 
grouped into the top most problem, causes 
and effects in Problem analysis chart.  The 
major problem was broken into definable 
chunks which enabled in clear 
prioritization of factors and helped to focus 
objectives.  Similarly, the objectives, 
means and ends were documented in the 
Objective analysis chart.  In the strategy 
analysis chart, the overall objective, 
purpose and strategies were documented. 
Then from the documented details, 
meaningful and workable charts of 
problem, objective and strategy analyses 
were brought out.  
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RESULTS AND DISCUSSIONS 
Problem Analysis on Constraints Faced 
in ELS Cotton Cultivation 
In the process of identifying the constraints 
in cultivation of ELS cotton through 
Problem Tree Technique, the core problem 
identified was low adoption of ELS cotton 
(Figure 1). The major causes cited for the 
core problem were causes related to 
climate change, high cost of cultivation, 
low yield and low price. The root causes 
cited for the major causes were changes in 
rainfall, temperature and humidity, long 
duration, high input / labour cost - labour 
intensive nature of the crop, lack of 
subsidies, more picking cost - picking 
difficulties, no credit / insurance facility, 
high susceptibility to Pests & Diseases, 
sensitivity to abiotic stress, loss of varietal 
vigour / seed purity, shortage of quality 
seeds, not suitable for rain fed, low quality, 
high trash content, influences of middle 
men, lack of exclusive market channel for 
ELS cotton, contract failures, less changes 

in Minimum Support Price (MSP) and lack 
of policy support.  These root causes lead 
to major causes and to focal problem of 
low adoption of ELS cotton even by the 
potential and traditional cotton growers 
which in turn leads to high cost of 
domestic supply of ELS cotton, 
insufficient domestic supply and import of 
ELS cotton from other countries. As an 
initial step in policy analysis of developing 
strategies for promoting ELS cotton 
cultivation in India, the problem analysis 
chart helps in structuring the problems. As 
a process the problem tree construction 
was driven by cognitive and political 
purposes.  Cognitively, the knowledge of 
ELS cotton growers about the problem was 
improved and structured and politically, it 
engaged the participants in debating the 
problem (Vesley, 2008). These 
perspectives of the respondents about the 
problems faced in cultivation of ELS 
cotton would facilitate to figure out the 
next step of Objective analysis. 

Figure – 1: Perspectives of ELS Cotton Growers on Constraints Faced in ELS Cotton 
Cultivation – Problem Analysis 
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Objective Analysis on Fostering the 
Adoption of ELS Cotton Cultivation 
In the objective analysis (Figure 2), the 
framed problem tree was converted into an 
objective tree by rephrasing each of the 
problems into positive desirable outcomes 
as if the problems had already been treated. 
With the help of the participants, the 
objectives emerged out in the discussion 
were coping with the climate change, 
reducing the cost of cultivation, increasing 
the yield and fetching the premium price. 
Also, the analysis revealed the means to 
foster the adoption of ELS cotton in India. 
They were adopting climate change 

mitigation / coping strategies to cope up 
climate change, adopting low-cost 
technologies to reduce the cost of 
cultivation, adopting yield enhancing 
technologies to increase the yield and 
offering premium prices.  The objectives 
framed will facilitate to achieve the ends 
viz., reducing the import from other 
countries, increasing the domestic supply 
and reducing the cost of domestic ELS 
cotton. The objectives also facilitated to 
frame out the field level strategies to 
improve the adoption of ELS cotton among 
potential and traditional cotton growers. 

 
Figure – 2: Perspectives of ELS Cotton Growers on Fostering the Adoption of ELS Cotton – 

Objectives Analysis 
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Strategy Analysis for Improving the 
Adoption of ELS Cotton  
The strategy analysis (Figure 3) revealed 
the micro and macro level strategies to 
improve the adoption of ELS cotton. The 
strategies emerged out of the FGDs were 
disseminating climate change mitigation 
technologies, climate change coping 
strategies and conservation techniques to 
cope with climate change related issues.  
Introducing lesser duration varieties / 
hybrids, Low-cost technologies, 
mechanization, establishing structured 
credit facilities, crop insurance and input 
subsidy were strategies suggested to reduce 
the cost of cultivation. Popularizing 
effective Pest and Diseases management 
technologies, techniques to manage the 
abiotic stress, high yielding varieties, yield 

enhancing agro techniques and precision 
technologies were the strategies to increase 
the yield of ELS cotton. Disseminating 
Good cultivation and harvesting practices, 
good harvesting and storage practices, 
instituting good buy back system, fixing 
premium MSP and Price policy support 
were the strategies emerged to fetch 
premium price.  Effective implementation 
of these strategies will improve the 
adoption of ELS cotton in India. Achieving 
the ultimate purpose of improved adoption 
of ELS cotton by the potential and 
traditional cotton growers would lead to 
achieve the overall objectives of reducing 
the import from other countries, increasing 
the domestic supply and reducing the cost 
of domestic ELS cotton. 

 
Figure – 3: Perspectives of ELS Cotton Growers on Constraints Faced in ELS Cotton 

Cultivation – Objectives Analysis 
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CONCLUSIONS 
As India accounts for 40 per cent of the 
global share in the fine and super fine 
cotton yarn trade, it is the country’s R & D 
institutes’ concern to identify the 
constraints and suggest solutions for 
promoting the production of ELS cotton.  
The universal planning tool of Problem 
Tree Technique utilized in the study 
facilitated to map out the cause and effects 
of the focal problem “Low Adoption of 
ELS Cotton”.  Using the sub analyses of 
the technique viz., problem analysis the 
cause and effects were found out and 
through the objective analysis the 
objectives, means and ends were framed.  
Using the strategy analysis, the macro and 
micro strategies to achieve the overall 
objectives were developed.  Implementing 
the strategies through appropriate research 
and developmental interventions would 
foster the production of ELS cotton in 
South India. 
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Abstract 

The experiment was conducted at Cotton Research Farm, Jagadishpur, Jashore 
during the season 2018-2019 to evaluate the qualitative characteristics, seed 
cotton yield, cumulative % of seed cotton yield, ginning and lint of 
characteristics of five materials and control variety CB-14. Among them, five 
were encoded JA-16/1, JA-17/1, JA-08/5, JA-16/2 and JA-17/2 respectively. 
The other was control variety CB-14. Significant difference was found among 
the genotypes for the traits of vegetative branches/plant, node number of first 
fruiting branches/plant, primary fruiting branches/plant, secondary fruiting 
branches/plant, days to 50% flowering, bolls/plant, single boll weight (g), plant 
height (cm), yield (kg/ha). The line JA-17/2 produced the highest seed cotton 
yield (4278 kg/ha) and highest lint (1720 kg/ha) than the control variety CB-
14. The line JA-17/2 also showed the highest GOT (40.20%) percentage. 
Among the five tested entries and control variety CB-14, the highest upper half 
mean length (31.80 mm) was found in the line JA-17/1. The highest strength 
(34.70 g/tex) value was found in the line JA-16/2 and the lowest micronaire 
value (3.56) was found in the line JA-16/1. 

Introduction 
As a major crop species and leading 
natural fiber crop in the world, cotton has a 
potentially broad genetic base, reflected in 
the collection of Gossypium species. The 
fundamental way to realize the target of 
high yield and good quality was to adjust 
the time of flowering and boll position to 
coincide with local climate and ecological 
conditions. Boll size, boll weight and fiber 
properties were positively correlated with 
flowering date and boll retention (Fan et al. 
1989). In cotton , shorter plant height, 

lower number of days to flower and boll 
split are desirable (Alam et al., 1996).Wu 
et al., (2004) reported that, boll number 
and boll weight interacted to affect lint 
yield indicating that balanced selection for 
boll weight and boll number is needed in 
high yielding line development (Tan, 
1993). Begum et al., (2005) also reported 
that, the highest weight of seed cotton/boll 
produced highest yield of seed cotton. 

Stoilova et al., (2003) showed that boll 
weight and seed cotton yield was 
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positively correlated. To develop high 
yielding variety, Jagadishpur Farm Jashore 
has collected five materials/lines from 
indigenous and exotic sources. These lines 
were needed to be evaluated. For this 
purpose, these materials were tested in 
2018-2019 through replicated progeny row 
trial at Cotton Research, Training and Seed 
multiplication Farm, Jagadishpur. So, the 
above experiment was conducted to 
evaluate the yield and adaptability of some 
materials.  

 
Materials and Methods 

The experiment was conducted at cotton 
Research Farm, Jagadishpur, Jashore 
during the season 2018-2019. The seeds 
were shown at the date 21-07-2018. Five 
genotypes viz.  JA-16/1, JA-17/1, JA-08/5, 
JA-16/2 and JA-17/2 were obtained from 
different sources. CB-14 was taken as 
control variety. Treatments were allocated 
to the plots following randomized 
Complete Block Design with three 
replications. Unit plot size was 4.5m x 
3.6m and plant spacing was 90 cm x 45cm. 
Data were collected from middle two rows 
(4.5m x 1.8m) of each plot to minimize 
border effects. Two or three water soaked 
seeds were sown at each hole during 
planting time. Gap-filling were done at the 
date of 30-07-2018 and 08-08-2018 by 
seeds and plants. Thinning was performed 
after 10 days and 20 days of seed 
emergence. Finally one seedling was kept 
in one stand. Green manure (sun-hemp) 
was plough done at the age of 45 days. The 
fertilizers such as Urea, TSP and MOP 
were applied in the row at the rate of 42-
150 and 30 Kg/ha respectively at basal 
dose during the final land preparation. 
After three (3) weeks at 1st side dressing 
Urea, Gypsum and Zinc sulphate were 

applied at the rate of 42-33 and 15 Kg/ha 
respectively. After six (6) weeks at 2nd side 
dressing Urea, TSP, MOP, Gypsum and 
Borax were applied at the rate of 42-50-60-
33 and 18 Kg/ha. After nine (9) weeks at 
3rd side dressing Urea, MOP, Gypsum and 
Magnesium sulphate were applied at the 
rate of 42-80-34 and 15 Kg/ha 
respectively. Another Urea and MOP were 
applied at the rate of 42 and 40 Kg/ha in 4th 
side dressing (within 10-12 weeks). 
Weeding was performed for three times. 
Mulching between two rows were done by 
power tiller. Two times irrigations were 
given i. e, at the 1st and third week of 
November.  
 
After 30-35 days of sowing, first spray of 
chlorpyrifos was applied against sucking 
pests such as Jassid, and Aphid etc. Other 
seven(7) sprays of chloropyriphose were 
applied in combination with pyrethorid to 
control sucking and chewing (Boll worm, 
spoted boll warm, spodoptera etc) pests. In 
all cases scouting based spray was 
followed. Boll worm and spodoptra attack 
was controlled by taking different control 
measures. Hand picking and Pheromone 
trap also used to kill larva and moths of the 
insets. As a result, more or less insect 
reproduction were stopped which 
encouraged friendly agro-ecosystem to 
some extent. 
 
To protect the fungal diseases, Dythane-M-
45 and Amistar Top were sprayed about 
three times at seedling and after boll 
formation stages of the plant. Insect attack 
and disease incident was keenly observed 
line wise. Data were collected vegetative 
branches/plant, NFB, primary fruiting 
branches/plant, secondary fruiting 
branches/plant, days to 50% flowering, 
days to 50% boll split, plant height, 
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bolls/plant, un-burst bolls/plant, boll 
weight, seed cotton yield (Kg/ha) 
respectively. Analysis of variance was 
performed for all characters according to 
Zaman, S.M.H. et. al. (1982). 
 

Results and Discussion 

Mean performance of the tested lines for 
different agronomic traits, qualitative 
characters, cumulative per cent (%) of seed 
cotton yield, ginning characteristics and 
lint characteristics were presented in 
different Tables. It was observed that all 
qualitative characteristics were same in the 
tested materials/lines and control variety 
CB-14 (Table-1). But a little bit difference 
was seen in petal color and boll shape. The 
tested line JA-16/1 and JA-16/2 showed 
white petal color but other tested entries 
and our control variety CB-14 showed 
creamy petal color. Tested three lines and 
our control variety CB-14 produced 
conical shape boll and JA-17/1 and JA-
17/2 produced oval shape boll. In case of 
plant population/ha, days to 50% boll split 
and un-burst bolls/plant, insignificant 
difference was found in the study. In case 
of vegetative branches/plant, significant 
difference at 1% level was found. The 
lowest and the highest vegetative 
branches/plant were found in the tested 
entry JA-16/1 (0.60) and CB-14 (2.37) 
respectively. In case of node number of 1st 
fruiting branches/plant (NFB), significant 
difference at 5% level was found. The 
lowest and the highest NFB were found in 
the tested entry JA-16/1 (6.07) and the 
control variety CB-14 (6.93) respectively. 
In case of primary fruiting branches/ plant, 
significant difference at 5% level was 
found. The highest and the lowest primary 
fruiting branches/plant was produced by 
the control variety CB-14 (23.73) and the 

tested entry JA-08/5 (18.65) respectively. 
In case of secondary fruiting branches/ 
plant, significant difference at 1% level 
was found. The lowest and the highest 
number of secondary fruiting 
branches/plant was produced by the tested 
entry JA-16/1 (2.07) and the control 
variety CB-14 (11.50) respectively. In case 
of days to 50% flowering, significant 
difference at 5% level was found. The 
control variety CB-14 showed the lowest 
days (57 days) to 50% flowering and JA-
16/2 showed the highest days (64.33 days) 
to 50% flowering respectively. In case of 
bolls/plant, significant difference at 5% 
level was found. The control variety CB-14 
produced the highest number of bolls/plant 
(39.50) and the tested line JA-08/5 
produced the lowest number of bolls/plant 
(31.67) respectively. In case of plant 
height, significant difference was found. 
The highest plant height was found in the 
tested line JA-16/1 (202.47 cm) and the 
lowest was in JA-08/5 (129.10 cm) 
respectively. For the trait single boll 
weight, significant difference among the 
entries was observed. The highest single 
boll weight was found in the tested entry 
JA-17/2 (5.00 g) and the lowest single boll 
weight was found in another tested entry 
JA-16/2 (4.63 g). The highest average 
weight of seed cotton/boll (5.00 g) enhance 
the highest seed cotton yield (Table-3), 
which is in agreement with that of Fan, Z.J. 
et al., 1989. In case of seed cotton yield, 
significant difference was found. The 
tested lines JA-17/2 and JA-08/5 were 
produced 8% and 7% more seed cotton 
yield than the control variety CB-14. 
 
It was observed that early maturity was 
near about same in the tested 
materials/lines and our control variety CB-
14. About 85-95% seed cotton was picked 
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up at the age of 170 days (3rd picking) 
(Table-4). On the other hand, 100% seed 
cotton was picked up at the age of 185 
days (6 months 05 days) by the tested three 
(03) genotypes/lines except the tested line 
JA-16/1. The line JA-16/1 has completed 
within 200 days (6 months 20 days).  

In case of ginning out turn (G.O.T), the 
highest G.O.T percentage was found in JA-
17/2 (40.20%) and the lowest was found in 
JA-16/2 (38.80%). Our control variety CB-
14 showed 40.00% GOT respectively. 

But in case of lint yield, the highest and the 
2nd highest yield of lint was found in JA-
17/2 (1720 kg/ha) and JA-08/5 (1653 
kg/ha) and the lowest yield of lint was 
found in another tested entry JA-17/1 
(1334 kg/ha). The tested lines JA-17/2 and 
JA-08/5 were produced 9% and 4% more 
lint than the check CB-14. 
 
In case of seed index, the highest seed 
index was found in JA-17/1 and JA-16/2 
(11.90g). The lowest seed index was found 
in JA-16/1 and the control variety CB-14 
(11.00 g). 
 
In case of lint index, the highest lint index 
was found in the tested entry JA-17/2 (7.67 
g). The lowest lint index was found in JA-
16/1 (7.28 g).  
 
In case of fuzz grade, it was ranged from 7 
to 8 and the highest grade was observed in 
three tested entries. The lowest fuzz grade 
was observed in two tested lines and our 
control variety CB-14. 
 
From the table-6, In case of upper half 
mean length, the highest length was shown 
by the tested entry JA-17/1 (31.80 mm) 
and the lowest length was shown by 

another tested entry JA-17/2 (30.02 mm) 
respectively. 
 
In case of fiber strength, the tested entry 
JA-16/2 (34.70 g/tex) showed the highest 
strength and the lowest was shown by the 
another tested entry JA-17/2 (30.69 g/tex) 
respectively. 
 
In case of uniformity index, all the tested 
lines and the control variety showed high 
uniformity index. When uniformity index 
is 83 to 85%, it is called high uniformity 
index. It is expressed as percentage. The 
tested entry JA-17/2 (85.43%) showed the 
highest uniformity index and another tested 
entry JA-16/1 (84.15%) showed the lowest 
uniformity index. 
 
In case of elongation%, all the tested lines 
and the control variety showed high 
elongation of fibre. Elongation is a 
measurement of the elastic behavior of the 
fibres in the bundle. It is expressed as 
percentage. If the elongation range is 6.8 to 
7.6, it’s elastic behavior is high. 
 
In case of moisture%, all the tested lines 
and the control variety CB-14 contains low 
moisture. If the moisture% range is from 
4.5 to 6.5, it expressed the low moisture 
content. 
 
In case of micronaire value, the tested line 
JA-16/1 (3.56 µg/inch) showed the lowest 
micronaire value and another tested line 
JA-17/1 (5.20 µg/inch) showed the highest 
micronaire value. The tested line JA-17/2 
showed the optimum micronaire value 
(4.51 µg/inch). 
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Conclusion  
 
From the above results and discussion, 
considering all the traits of the lines, the 
line JA-17/2 might be forwarded for 
preliminary yield trial in the next year due 
to its highest seed cotton yield, highest 
GOT%, highest lint production and also 
showed 2nd highest single boll weight. 
Another line JA-08/4 also might be 
forwarded for preliminary yield trial in the 
next year due its more seed cotton yield 
(4218 kg/ha), more lint production (1653 
kg/ha) and the highest single boll weight 
(4.99 g). It also showed satisfactory fiber 
length (30.90 mm) and fiber strength 
(30.81 g/tex). The other lines JA-16/1, JA-
17/1 and JA-16/2 were needed further 
investigation through the replicated 
progeny row trial. 
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ABSTRACT 

Bangladesh is one of the most densely populated countries in the world where 
more than 1000 persons are living per square kilometer. The per capita land 
area is decreasing at an alarming rate due to increasing population. Per capita 
land area is decreasing and demand for food, fuel wood, fodder, timber poles 
etc. is increasing. Since there is neither scope for expanding forest area nor 
sole grain crop area, the country has to develop combined production system 
integrating trees and crops which is now being called agroforestry. This review 
paper scrutinizes the contribution of agroforestry practices in Bangladesh to 
know the performance of cotton in association with horticultural plants and 
assess the profitability. Agroforestry system, an integration of crops or pasture 
land and woody perennial trees, is a new approach for sustaining productivity 
of crops which also maximizes profits from a small piece of land.  

Key words: Cotton, Agroforestry.       

Introduction 

Cotton (Gossypium spp.), is the most 
important textile fiber crop in the world 
and second only to soybean as the most 
important oilseed crop (Khan, et al, 2002). 
Among the various field crops, cotton 
occupies a unique position in most of the 
Asian countries. It provides food, feed, 
fiber and fuel. It sustained millions of 
people for their livelihood at farms, 
ginning factories, textile mills, edible oil 
and soap industry, etc. Cotton is therefore, 
rightly called the life blood of economy of 
many countries in Asia.

The textile industry has played an 
important role in Bangladesh’s economy 
for a long time. Currently, the textile 
industry in Bangladesh accounts for 45 
percent of all industrial employment and 
contributes 5 percent to the total national 
income. The industry employs nearly 5.0 
million people, mostly women.  

A huge 84 percent of the country’s export 
earnings come from textiles and apparel, 
according to the latest figures available. 
Bangladesh exports its apparel products 
worth nearly $5 billion per year to the 
United States, European Union (EU), 
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Canada and other countries of the world. It 
is the largest apparel supplier to the United 
States and EU countries. The basic raw 
material of textile sector is cotton. 
Bangladesh is the 2nd apparel producer and 
raw cotton importer of the world. 

In Bangladesh, the annual requirement of raw 
cotton for textile industry is estimated at 
8.0-8.5 million bales against the local 
production of about 0.18 million bale. 
Since 1977-1978 growing season, 
country’s total area under cotton 
production experienced a grater jump from 
one thousand ha to over 45 thousand ha in 
2021. During the recent year, cotton 
production trend gradually rising. It is 
estimated that the country has at least 500 
thousand ha of land suitable for cotton 
cultivation. 

Fruit plays a very important role at present 
days, as food as medicine and many other 
socio-economic aspects. Standard of living 
depends on fruit consumptions. Fruit 
contains almost all type of nutrient 
components but due to presence of 
vitamins, minerals and easy absorbable 
sugar (assimilation is easy), fruit plays 
very important role in human nutrient. 
Although some vegetables may have equal 
or more vitamins and minerals but due to 
boiling or cooking, most of the nutrient 
gets lost. Fruit as taken raw retains all of 
these nutrients and body can absorb them 
easily. 

High Ganges Flood Plain Ecosystem of 
Bangladeshis intensively used for crop 
production as well as fruit production. 
Cotton is widely cultivated in this area. 
The area under mango cultivation in 
Bangladesh is more than 95000 ha (BBS, 
2021). In addition, many crop lands are 

being converted to mango orchard for 
higher profitability. High Ganges 
Floodplain agro ecological zone has the 
opportunity of cotton production in the 
orchards as agroforestry system.  

The seed cotton that produced, both for 
food and industrial uses, and as a residual 
product, cotton seed meal, that is high 
protein content used as fish and livestock 
feed. It is also used as raw material for 
electric, chemical, fishing, food and 
defensive. After harvest of cotton, the plant 
is widely used as fuel wood that is scarce 
in many countries as well as pulp or 
particle board production. In the wake of 
increasing environmental awareness, 
cotton has gained more global importance 
than ever before as the peoples have 
renewed their liking for natural fibre. 

Raw cotton requirement and Production 
in Bangladesh 

According to BTMA sources Bangladesh 
requires 8-8.5 million bales (1bale = 182 
kg or 400 pounds) of raw cotton in 
Bangladesh. Though among the fiber 
crops, cotton is the second important cash 
crop in Bangladesh. Around 2-3% of the 
national requirement is fulfilled through 
the local production (0.3 million bales), 
remaining 96-97% requirement is fulfilled 
by importing raw cotton from India, USA, 
African countries, Turkmenistan, Australia 
and Pakistan (BTMA, 2020). In 2019-20 
fiscal year, we have produced 180 
thousand bales. We believe we will never 
be self-sufficient in raw cotton production 
as our raw cotton demand is very high and 
there is a land scarcity for cotton 
production. But we can go for a production 
initially 10 lac bales (short term vision) 
and finally 20 lac bales (long term vision) 
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without hampering food production which 
is 50% of our national demand of raw 
cotton requirement and can save foreign 
currency of Tk.25000 crore per annum. 
Cotton is growing mainly in south eastern 
zone, middle zone and northern part of 
Bangladesh. It covers 45 districts of 
Bangladesh mainly Kushtia, Chuadanga, 
Jhenaidah, Mehepur, Magura, Jessore, 
Rangpur and Thakurgaon. After 
introduction of Chinese hybrid, cotton is 
the most economic crop in those areas. 

 Cotton Production in Bangladesh: 

Two species of cotton are grown in 
Bangladesh; these are American upland 
cotton (Gossypium hirsutum) and  Comilla/ 
Hill  cotton (Gossypium arboretum) which 
are annual in growth habit. Gossypium 
hirsutum is fine fibre, medium staple 
length mainly used as the raw material of 
textile industry where as Gossypium 
arboreum is coarse type fibre, short staple 
length used in the local handloom industry 
by tribal farmers and also export for 
making warm clothes. G. hirsutum 
cultivated in the plain areas of south 
western, central, and northern parts of 
Bangladesh covering 32 districts and G. 
arboreum cultivated in three hill districts 
like Bandarban, Khagrachari and 
Rangamati.  

Cotton production in Agroforestry 
systems: 

Most of the arable land in Bangladesh is 
intensively used for food production, 
because the country is running shortage of 
food grains. For achieving self-sufficiency 
in food grain about 80 percent of arable 
lands are used for food grain (e.g. rice and 
wheat) production causing decline in area 
of other cash crops, including cotton. 

Fruit plays a very important role at present 
days, as food as medicine and many other 
socio-economic aspects. Standard of living 
depends on fruit consumptions. Fruit 
contains almost all type of nutrient 
components but due to presence of 
vitamins, minerals and easy absorbable 
sugar (assimilation is easy), fruit plays 
very important role in human nutrient. 
Although some vegetables may have equal 
or more vitamins and minerals but due to 
boiling or cooking, most of the nutrient 
gets lost. Fruit as taken raw retains all of 
these nutrients and body can absorb them 
easily. 

There are different fruit gardens in the 
North-Western part of Bangladesh. Mango, 
Papaya and litchi are important fruits of in 
the North-Western part of Bangladesh. 
More than 65500 ha of lands are under 
mango, papaya and litchi production (BBS, 
2018). Papaya is an important for 
nutritional source of certain vitamins and 
minerals. The area under mango 
cultivation in Bangladesh is more than 
95000 ha with production of 1220 
thousand metric tons. The three years 
average data (2017-18 to 2019-20) showed 
that area under jackfruit cultivation in 
Bangladesh is about 16592 ha with 
production of 1002 thousand metric tons 
(BBS, 2021). Litchi also was produced in 
about 16592 ha (BBS, 2021).  

As we know our population is increasing 
and land is decreasing every year (80,000 
ha). So our land is highly competitive and 
food production is one of the main 
challenges to feed the huge number of 
population. In addition to that cotton is a 
long duration crop and it requires six 
months to grow. But within these six 
months farmers can easily grow 2-3 crops 
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in the same land. So we have to think some 
of the alternative options to grow cotton. 
Agroforestry is one of the important 
options to grow cotton. Cotton can grow in 
different orchard as agroforestry systems. 

In agroforestry system, use of tree species 
whether fruit tree or timber tree depends on 
landscape and choice of farmers. Besides 
forest landscape, farmers would grow fruit 
trees because of multipurpose products and 
regular income. Trees not only provide 
suitable ecology for the understory crops 
but also produce other basic requirements 
to the growers such as food, fodder, fuel 
wood and timber. The average annual net 
returns of the traditional agrisilvicultural 
practices were found much higher than the 
agriculture (Abedin and Quddus 1991). 
Yield and profitability of cotton in 
Agroforestry of several experiments are 
shown under different agro ecological 
zones of Bangladesh. 

Cotton in Agroforestry 

Cotton is grown in high land where water 
stagnation is not occurred. This land is also 
suitable for fruit orchard like mango, litchi, 
jujubee and mehoghoni wood lot. At the 
beginning of the establishment of orchard 
there is a big space between the plants 
where easily cotton could be successfully 
grown with good yield. Last couple of 
years we did many experiments in different 
orchard and found successful production of 
cotton. This method of cultivation is called 
agroforestry. In Bangladesh there are about 
5000 ha areas of land under agroforestry, 
from those agroforestry land easily 2000 
ha area could be taken under cotton 
cultivation as agroforestry crop.     

 

Seed cotton yield in agroforestry systems 

Mortuza (2006) conducted an experiment 
on “Performance of Cotton Genotypes in 
Association with Jackfruit Trees at Gazipur 
District” at the Central Cotton Research, 
Training and Seed Multiplication Farm at 
Sreepur, Gazipur during the period from 
August 2005 to March 2006 in rainfed 
condition. From the experiment, it was 
showed that seed cotton yield of cotton 
genotypes was influenced significantly by 
distances of cotton rows from tree base 
(Figure 1).  Seed cotton yield of cotton 
genotypes decreased with the decrease of 
distance from tree base. The highest mean 
seed yield (1927.85 kg/ha) was recorded at 
open field condition and the lowest yield 
(620.85 kg/ha) was recorded at closer 
distance (1m) from tree base. Seed cotton 
yield obtained at 3 m and 2 m distances 
from tree base was 1271.95 kg / ha and 
843.75 kg/ha, respectively.  

The combined effect of different distances 
from the tree base and cotton genotypes on 
the seed cotton yield was found significant. 
Irrespective of genotypes, all the tested 
genotypes gave higher yield at open field, 
which was followed by farthest (3 m) and 
middle (2 m) distances from the tree base. 
The lowest seed cotton yield of cotton 
irrespective genotypes was found at closer 
distance (1 m) from the tree base. Similar 
lower yield under partial shade condition 
was observed in mungbean (Bashir 2002, 
Reza-2005). The decrease in seed cotton 
yield in closer tree base was probably due 
to shading which was attributed by almost 
all yield contributing characters. Lower 
yield in shaded conditions in cotton was 
reported by Dunlap (1945). 
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The study revealed that crop row position 
from tree base had a strong influence on 
seed cotton yield. Higher yield of cotton 
under open field condition was attributed 
mainly due to the higher number of boll 
per plant and individual boll weight. 
Genotype CB-8 gave the lowest yield for 
all the three distances from tree base, but 
CB-10, CB-3, SR-05 and CB-9, performed 

better at 3 m distance from the tree base. 
The seed cotton yield obtained at 3 m 
distance, was much higher than the seed 
cotton yield of national average, except 
CB-8 genotype. From this result, it may 
concluded that seed cotton yield (except 
CB-8) be able to be higher than the 
national average if cotton genotypes are 
grown at 3 m distance from the tree base.  

 
 

 

Figure 1.  Yield of cotton genotypes grown under different distances from tree base and 
in open field. For genotypes, means followed by a common small letter and for 
distances, means followed by a common capital letter are not significantly 
different at the 5% level by DMRT. 
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Figure 2. Seed cotton yield grown with different fruit trees and open field condition. 

Relationship between yield (kg/ha) and 
boll weight and yield (kg/ha) and boll 
number per plant 

 
 Linear relationship between yield (kg/ha) 
and boll weight (g) was noted and 
estimated as Y=372.24x – 617.93 (R2 
=0.3445). The R2 value indicated that 
34.45 percent of the contribution to the 
yield could be explained by boll weight 
(Figure 3 a). It also indicated that with the 
increase of boll weight, cotton yield 
increased.  

 Linear relationship between cotton yield 
and number of boll per plant was noted and 
estimated as Y= 96.405x + 89.735 (R2 
=0.888). The R2 value of the equation was 
quite high and significant. The relationship 
indicated that 88.80 percent cotton yield 
could be explained by number of boll per 
plant (Figure 3b).The equation also stated 
that cotton yield increased with the 
increase of number of boll per plant. 

  

Figure 3.  Relationship between (a) boll weight and yield of cotton genotypes as well as 
(b) number of boll per plant on the yield of cotton genotypes. 
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Economic Evaluation 
The economic evaluation (Table 1) showed that the highest BCR was recorded in open field 
condition (3.53) followed by papaya (2.95) and mango (2.82) field. The lowest BCR was 
found in litchi field (2.57).  
 
Table 1.Yield and Economic evaluation of different tree and cotton combinations at fruit 

based agroforestry system  
 

SL 
no. 

Tree and Cotton 
Combination Yield ( t ha-1 yr-1) Income (Tk ha-1 yr-1) 

1 Sole Cotton 3.18 190800/- 
2 Sole Papaya 50.00 500000/- 
3 Sole Mango 8.34 417000/- 
4 Sole Litchi 556000 (No.) 556000/- 
5 Cotton + Papaya 2.66 +57.5 159600 /-+575000/- =734600 

6 Cotton + Mango 2.54 + 9.45 152400/- +472500/- =624900/- 

7 Cotton + Litchi 2.31 + 583800 138600/- +583800/- =722400/- 

Papaya  price : 10/- per Kg,  Mango price : 50/- per Kg,  Litchi  price : 1/- per piece. 
The highest income was recorded cotton + papaya agroforestry system (Tk. 734600 ha-1 yr-1) 
which was followed by cotton + litchi (Tk. 722400 ha-1 yr-1) and cotton + mango (Tk. 624900 ha-1 

yr-1). 
 
In respect of cotton yield, the highest yield 
was found in open field condition, but 
among the tree plot, higher yield was 
recorded in papaya field which was 
followed by mango and litchi field.  
From the economic point of view, the 
highest return was recorded from papaya + 
cotton combination which was followed by 
litchi + cotton combination. To maximize 
the profit by the cotton production through 
fruit based agroforestry system should be 
encouraged and also need integrated crop 
management. 
 
Conclusion 
There is a high domestic demand of cotton 
in Bangladesh as we need huge quantity of 
raw cotton for feed textile mill. But our 
crop land resources are limited and also 

very competitive. Fruit and timber 
production is also shortage in our country. 
To fulfill the national demand of cotton as 
well as fruit and timber, we should go for 
agroforestry systems. So from the above 
discussions, it is concluded that cotton can 
be cultivated in agroforestry systems in 
sustainable way through which we can use 
natural resources properly.        
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