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Foreword by CAC Chairman

Dr. P. Rethinam (CAC Chairman)

Former Executive Director,

Asian and Pacific Coconut Community, Jakarta
Bhagireth, 18, Laxhmi Nagar, S. N. Palayam,
Coimbatore, Tamil Nadu

It is a great privilege for me to be the Chairman of the project entitled, “A Value
Chain on Utilization of Banana Pseudostem for Fibre and Other Value Added
Products”. The project is unique as compared to any other value chain projects in the sense
that the value added products are developed from completely waste pseudostem of banana.
The project has made a humble beginning and achieved its goal beyond the envisaged project
work. It has succeeded in developing an array of value added products from each and every
component of the pseudostem. The technologies developed are stakeholders friendly and
adoptable at the farmers as well as industrial levels, thus has immense potential in generating
employment both in rural and urban areas. It has potential to safeguard social as well as
environmental security. The project can be taken up not only in India but also in
underdeveloped and developing countries. | take this opportunity to thank Director General,
ICAR, New Delhi and PIU, NAIP for appointing me as a Chairman of the project. | thank, Dr.
A.R.Pathak, Vice Chancellor, Navsari Agricultural University, Navsari and Consortium
Leader for his proactive support during the entire project period. | congratulate the team
leader Dr R.G.Patil, very sincere Research worker, CoPls, CCPIs and other scientists
associated with this project for fulfilling the objectives with great success and bringing out the
final report. Now, it is time to fine tune the technologies and work towards reducing the cost
of the fibre. Awareness has lot of credential, hence efforts should be made in this direction. |
definitely see that the project proliferate in other areas of the country. This in fact is a
landmark project which can not only provide additional income to the banana growers but
also alternative/supplement eco-friendly natural raw material to some of the industries. The
sap liquid and vermicompost will go a long way in improving soil health. This can be utilised
for organic farming successfully. This is an award winning project and | wish everyone
involved in this project should be recognized for their sincere, devoted and hard work. Once
again | congratulate and thank all the research personnel associated with the consortium and
wish all of them a great success in their future endeavor.
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Date: 16/06/2014 (P. Rethinam)



Foreword by Consortium Leader

Dr. A. R. Pathak

Vice Chancellor & Consortium Leader
Navsari Agricultural University
Navsari 396450 (Gujarat)

Banana is a common mans’ fruit grown in about 7.0 lakh ha area of India. Apart from
fruit, banana crop generate huge quantity of waste biomass in the form of pseudostem, leaves,
suckers etc,. At present, this biomass is absolute waste in most of the states of India. Not only
this, but farmers are spending about Rs. 15000 to 20000/ha for disposing off this waste from
their fields. The present mode of disposing off pseudostem waste in nallas, borrow pits, road
sides, burning etc; is causing environmental problems. In order to utilize this waste
particularly pseudostem for developing different products, a project viz; “A Value Chain on
Utilization of Banana Pseudostem for Fiber and Other Value Added Products” was
sanctioned under NAIP (comp. Il) in consortium mode by ICAR, New Delhi during 2008.
Through concerted efforts of all the partners of this consortium, different products viz; fiber
and non woven fabrics, handmade papers and boards, vermicompost, enriched sap (organic
liquid fertilizer) and candy have been developed which are techno economically viable. The
viability is substantiated by the fact that three parties have already signed MoU with NAU,
Navsari for commercial production and marketing of organic liquid fertilizer prepared using
banana pseudostem sap. Simultaneously, processes for the products like microcrystalline
cellulose from fiber, sap as a mordant in textile dying, pseudostem scutcher based
vermicompost as fish feed etc; have also been standardized during the current project period.

Looking to the array of products developed using the waste pseudostem, not only
farmers will get additional income, but industries like textile, paper, pharmaceutical,
confectionary etc; will also have eco friendly alternative/supplementary raw material. In my
opinion, the products developed and processes standardized for some of products under this
project have vast potential i.e.; Wealth from the Waste. | would consider it as the path
breaking research in the area of banana cultivation.

| put on record that commendable work has been done by the team of scientists of
consortium which has been appreciated at state and national levels. | am happy that the work
done under this project being brought out as a Final Report which will be of immense help
to the entrepreneurs, researchers, policy makers, farmers and banana co-operatives. |
congratulate the team of scientists involved in this project for doing such a wonderful work.

Place: Navsari @3‘):87 K

Date: 16/06/ 2014 (A. R. Pathak)



Foreword by CAC Member

Dr. A. N. Sabalpara

Director of Research and

Dean Faculty of PG Studies
Navsari Agricultural University
Navsari - 396450 (Gujarat)

Banana being poor man’s fruit, it is grown in almost all the states of India. It covers
about 7.0 lakh ha area. Apart from fruit yield, huge amount of waste biomass in the form of
pseudostem, leaves, suckers etc., is generated. Disposal of such a huge biomass in unscientific
way creates environmental problems. Not only this, but farmers have to spend about Rs.
15000 to 20000/ha for removing the waste biomass from their fields. In order to utilize this
waste biomass in profitable way and resolve disposal problems, a project viz., “A Value
Chain on Utilization of Banana Pseudostem for Fiber and Other Value Added Products”
was sanctioned under NAIP (comp. I1). During last five years, commendable work has been
done in this project which has attracted banana growers, entrepreneurs, policy makers and
some industry peoples as well. Using pseudostem, products like fibre, fabrics, paper, organic
liquid fertilizer, candy, vermicompost, etc., have been developed. These products are capable
of not only generating additional income for the farmers but can also provide alternative /
supplemental eco-friendly natural raw material for some of the industries. The work done by
all the consortium partners during past five years are summarized in this report along with
some suggestions for future line of work in this area. | opined that this report will act as a
guide line for all the stakeholders. | congratulate the team of scientists who have contributed
in developing technologies and also bringing out this publication.

/(.' A

Place: Navsari AN

Date: 16 /06/ 2014 (A. N. Sabalpara)



Preface

£ Dr. R. G. Patil,
(ca el Research Scientist and CPI
\ a5 / Soil and Water Management Research Unit
= Navsari Agricultural University,
'Vl" Navsari — 386 450 (Gujarat)

Management of crop residues in eco-friendly and profitable way is one of the major issues in
agriculture. Though, in some of the crops like sugarcane, wheat, rice etc, it has been achieved to some
extent, yet lot is to be done on massive scale in India. Among various crops, banana is one such crop
which generates huge quantity of fresh biomass and so far not much attention has been given towards
its effective utilization. However, the residue of banana mainly consisting of pseudostem has
tremendous potential to provide alternative/ supplementary raw material to industries like textile,
paper, pharmaceutical, confectionary etc,. In view of this, a project entitled “A Value Chain on
Utilization of Banana Pseudostem for Fiber and Other Value Added Products” was
conceptualized under the able guidance of First Vice Chancellor of N. A. U., Navsari, Late Dr. R.
P. S. Ahlawat and submitted to the World Bank for funding. It was sanctioned under NAIP by ICAR,
New Delhi during 2008 in consortium mode. The consortium comprises of Navsari Agricultural
University, Navsari as lead center and Central Institute for Research on Cotton Technology, ICAR,
Mumbai, Manmade Textile Research Association, Surat and J. K. Mills Ltd., Songadh as the partners.
The basic aim of this project was to develop different value added products using presently waste
banana pseudostem as raw material.

As envisaged in project proposal, the value added products viz; fiber and non woven fabrics,
handmade papers and boards, vermicompost, enriched sap (organic liquid fertilizer) and candy have
been developed which are techno economically viable. The viability is substantiated by the fact that
three parties have already signed MoU with NAU, Navsari for commercial production and marketing
of organic liquid fertilizer prepared using banana pseudostem sap. Simultaneously, processes for the
products like microcrystalline cellulose from fiber, sap as a mordant in textile dying, pseudostem
scutcher based vermicompost as fish feed etc; have also been standardized during the current project
period. This has become possible due to highly dedicated efforts put in by the team of scientists from
all the four partners and full moral boosting supports by their authorities in implementing the project
smoothly.

Though, this document is called as Final Report in terms of time schedule, friends this is the
beginning of the new phase of the value added products development using banana pseudostem as raw
material on commercial scale. This report will be a bench mark document for taking up any new
research and developmental projects on this aspect by anybody in future. | take this opportunity to
express my deep sense of gratitude to all the scientists involved in consortium work and authority of
their respective organization for providing constant encouragement and support. I am also thankful to
the world bank for funding and the authority of PIU, NAIP, ICAR, New Delhi for providing excellent
support in terms of fund release, administrative sanctions and monitoring throughout the project
period.

Place: Navsari
Date: 16/06/ 2014 (R. G. Patil)
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