






PREFACE

National Innovation Foundation has been pursuing the mission
of making India innovative and a creative society since 2000
with the active support of Department of Science and
Technology, Government of India. We have not been equally
successful in scouting and documenting innovations and
traditional knowledge practices in every state.

Thanks to the support of volunteers of Honey Bee network, we
have been able to discover many unsung heroes and heroines
of our society who have solved local problems without any outside
help.

Despite various constraints, NIF has put together a small book
celebrating creativity, innovations and traditional knowledge from
Gujarat. I am conscious of its limitation in terms of coverage
and outreach. But if we could uncover so many examples of

the ability of local communities and individuals to solve problems
on their own without outside help, how much more can be done
if state and private sector agencies join hands with NIF actively.
I invite the state government and its various organs to actively
support our quest to uncover many more creative communities
and individuals in rural and urban areas. NIF will then help in
building value chain around them.

The book is divided in three parts. The mechanical innovations
developed by innovators from Gujarat are covered in part one.
Selected examples of herbal traditional knowledge are given in
part two. The innovations from other parts of the country suitable
for the development of Gujarat are given in part three.

By no stretch of imagination, could we claim that we have
achieved a great deal. We have merely made a simple point.

PREFACE

National Innovation Foundation (NIF) has been pursuing the
mission of making India innovative and a creative society
since 2000 with the active support of Department of Science
and Technology, Government of India. Till date NIF has been
able to scout innovations and traditional knowledge practices
from over 545 districts across India.

Thanks to the support of volunteers from Honey Bee Network,
we have been able to discover many unsung heroes of our
society who have solved local problems without any outside
help.

Despite various constraints, NIF has put together a small book
celebrating creativity, innovation and traditional knowledge
from Rajasthan. I am conscious of its limitation in terms of
coverage and outreach. But if we could uncover at least a
few examples of the ability of local communities and
individuals to solve problems on their own without outside

help, how much more can be done if state and private sector
agencies join hands with NIF actively.

I invite the state government and its various organs to actively
support our quest to uncover many more creative communities
and individuals in rural and urban areas. NIF will then help
in building value chain around them.

The book is divided in three parts. The mechanical innovations
developed by innovators from Rajasthan are covered in part
one. Selected examples of herbal traditional knowledge are
given in part two. The innovations from other parts of the
country suitable for the development of Rajasthan are given
in part three.

By no stretch of imagination, could we claim that we have
achieved a great deal. We have merely made a simple point.
There are a large number of knowledge rich people who
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There are a large number of people who may not have been
educated much, may in fact be economically poor also, but still
have the ability to solve a few problems so well.

The challenge really is to work out a synergy so that no creative
voice remains unheard, and no solution remains localized and
unrecognized. By adapting public policy in support of grassroots
innovators and traditional knowledge holders, we can make
economic development process more inclusive and sustainable.

This book on innovations has been compiled at the request of
Dr Vijay Kelkar, Chairman, Finance Commission and Member,
Governing Council of the National Innovation Foundation
as a tribute to the creativity and innovation at grassroots. This
presentation is part of a series of innovation compendium
prepared for each State of India. We hope this will be followed

GUJARAT INNOVATES

up in the form of concrete policy and institutional initiatives in
each State to empower creative people to improve the quality of
life of common people and thus promote inclusive growth.

It is my belief that such examples will act as spur for other State
government departments to look for creative efforts of their staff
and users at ground level. I hope that NIF will have the opportunity
to work closely with the State government in future and expand
knowledge base, add value to selected technologies and help
them diffuse through commercial and non commercial social
channels for improving the livelihood of the majority of the people.

R. A. Mashelkar, FRS
Chairperson, Governing Council
National Innovation Foundation, Ahmedabad
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may not have been educated much, may in fact be
economically poor also, but still have the ability to solve a
few problems so well.

The challenge really is to work out a synergy so that no
creative voice remains unheard, and no solution remains
localized and unrecognized. By adapting public policy in
support of grassroots innovators and traditional knowledge
holders, we can make economic development process more
inclusive and sustainable.

This book on innovations has been compiled at the request
of Dr. Vijay Kelkar, Chairman, Finance Commission and the
Member, Governing Council of the National Innovation
Foundation as a tribute to the creativity and innovation at
grassroots. This presentation is part of a series of innovation
compendium prepared for every State of India. We hope
this will be followed up in the form of concrete policy and

institutional initiatives in each State to empower creative
people to improve the quality of life of common people and
thus promote inclusive growth.

It is my belief that such examples will act as spur for other
State government departments to look for creative efforts of
their staff and users at ground level. I hope that NIF will
have the opportunity to work closely with the State government
in future and expand knowledge base, add value to selected
technologies and help them diffuse through commercial and
non-commercial social channels for improving the livelihood
of the majority of the people.

R. A. Mashelkar, FRS
Chairperson, Governing Council
National Innovation Foundation, Ahmedabad
mashelkar@nifindia.org
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1 The Honeybee collects pollen from the flowers  but they are not impoverished,
in the process links one flower to another enabling cross-pollination. Similarly,
the Honey Bee Network strengthens people-to-people contacts, learning and
networking by pooling the solutions developed by individuals across the world

in different sectors. The network acknowledges the innovators, traditional
knowledge producers and communicators so that they do not remain
anonymous.

Building a Bridge with Grassroots Innovators in Informal Sector

To make the Indian development process more inclusive, there
is no escape from building upon creative and innovative
experiments pursued by common people at village or semi-
urban level. Many of these experiments lead to development of
innovations, which can improve productivity and generate
employment. However, the purpose of a particular innovator
may often be to solve just his/her problem. There is no
mechanism available for him to share the knowledge, innovation
or practice with other people in different regions. Sometimes,
ideas and innovations get diffused through word of mouth. But
many times, these ideas remain localized. In the process,
potential growth and social development gets constrained. To
overcome this constraint, Honey Bee Network with a handful of
volunteers triggered a movement, twenty years ago to scout,
spawn and sustain the unaided innovations and outstanding
traditional knowledge from the informal sector of our country.

Drawing upon this experience, National Innovation Foundation
(NIF) was set up in 2000 with the help of Department of Science

and Technology, Government of India to scale up the idea of
learning from grassroots innovators.

Under the inspiring leadership of Dr. R. A. Mashelkar,
Chairperson NIF and former Director General, Council of
Scientific and Industrial Research (CSIR), NIF has taken major
initiatives to serve the knowledge-rich, economically poor people
of the country. It is committed to make India innovative by
documenting, adding value, protecting the intellectual property
rights of the contemporary unaided technological innovators,
as well as of outstanding traditional knowledge holders. It aims
at promoting lateral learning among local communities to
generate low cost affordable solutions of the persistent and
emerging problems, and enhance the diffusion of innovations
on a commercial as well as non-commercial basis.

How does NIF work?

Primarily, NIF has five functions:  (a) Scouting and
documentation, (b) Value addition and research and
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The Honey Bee Network strongly believes in sharing knowledge among the
providers of innovations in their own language, which is achieved by publishing
local language versions of Honey Bee newsletter. It also ensures that a fair

share of benefits arising from commercial exploitation of local knowledge and
innovations reaches the innovators and knowledge providers.

development, (c) Business development and Micro Venture, (d)
Intellectual Property Rights protection and (e) Dissemination,
database development and IT applications.

NIF has been entrusted with the responsibility of building a
National Register of Grassroots Innovations and Traditional
Knowledge.  It is not enough to document or disseminate the
innovations or outstanding traditional knowledge.  Value addition
is very important for harnessing the full potential of the idea.
NIF has entered into MOU with CSIR and Indian Council of
Medical Research (ICMR) besides other organizations.  CSIR
has allocated funds to support research on grassroots
innovations in CSIR labs.  Similarly, ICMR supports
research on such herbal healing knowledge, which
has not been documented in the classical texts and formal
institutional literature. NIF also helps in generating a very large
pool of open source / public domain technologies.  A small
number of innovations are also protected by patents and
other IPRs.

For most innovators, attracting risk capital for converting
innovations into enterprise is very difficult. They neither can
offer much collateral nor are they able to develop a business
plan or deal with formal R&D system.

A Micro Venture Innovation Fund (MVIF) has been set up with
the help of SIDBI to provide risk capital for technologies at
different stages of incubation. Under single signature, innovators
are trusted and investments are made to help them commercialise
their innovations. Most innovators do not make good entrepreneurs.
For entrepreneurship, one has to make consistent batch by
batch production of products.  Innovators are often incorrigible
improvisers.  They seldom make two things alike. NIF has helped
such innovators to license their technologies to third party
entrepreneurs.  Most of the licenses have been given to small
entrepreneurs and in a few cases, to medium enterprises.

A very elaborate benefit sharing system has been developed,
governed by the Prior Informed Consent (PIC) of the knowledge
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providers.  Attempt is made to share benefits not only with the
innovators but also with their communities and for nature
conservation.  In addition, a small part is kept for contingency
support to needy innovators, for R&D stakeholders, promoting
women’s innovations and meeting overhead costs.

It is remarkable that grassroots innovations are generating global
demand, as evident from inquiries from around fifty-five countries
for various technologies, NIF has succeeded in commercializing
products across countries in six continents apart from being
successful in materialising thirty cases of technology licensing
with the help of partner agencies.

What has it done?

With major contribution from the Honey Bee Network, NIF has
been able to build up a database of more than 1,00,000 ideas,
innovations and traditional knowledge practices (not all unique,
not all distinctive) from over 545 districts of the country.

NIF has filed 202 patents in India and seven in US and one PCT
application.  Out of these, 35 patents have been granted to
grassroots innovations in India and four in US.  NIF has funded

113 projects under MVIF to the extent of Rs.1.3 crores.  Hundreds
of technologies have diffused through farmer to farmer social
network.

NIF has proved that Indian innovators can match anyone in the
world when it comes to solving problems creatively. Where they
perform better than rest is in generating more affordable
sustainable solutions by using local resources frugally.

Those who see poor only as the consumer of cheap goods, miss
the knowledge richness at the grassroots level.  The Poor can be
the Providers also.

The Grassroots to Global (G2G) model that NIF is propagating is
all set to change the way the world looks at the creativity and
innovations at grassroots.

How can state government join hands with NIF?
a. NIF has no field extension unit nor does it want to have

one. However, state government has several field
functionaries in the area of agriculture, education, industry,
rural development, women and child care, forestry, etc.
There can be a very fruitful partnership between NIF as a
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source of innovative ideas and technologies and state
government as partner in dissemination, value addition and
even commercialization through incentives, promotion,
subsidies, etc.

b. State government can join the national campaign for
scouting innovations and traditional knowledge and motivate
its grassroots functionaries to join hands with NIF in
uncovering the talent at the community level.

c. Students in schools and colleges can be motivated to scout
creative and innovative people in their neighbourhoods
and send the entries to NIF (Post Box No.15051, Ambavadi,
Ahmedabad 380 015, campaign@nifindia.org).  Examples
of innovations can also be included in the curriculum for
the school and college education.

d. Demonstrations and trials can be organized at various
regional research stations and KVKs (Krishi Vigyan
Kendras) so as to create awareness about the creative
potential of common people.

e. The research institutions can be mandated to add value to
the knowledge of innovative people and help in protecting
their knowledge rights.

f. On the state’s website, link to NIF can be given and the
innovations from the region can be displayed to put forward
the creative face of the state before the people.

g. Some of the innovative people identified by NIF and/or
state government could be awarded at district and state
level besides giving them support for further work.

h. A nodal officer could be appointed to keep in dynamic
touch with NIF to ensure that all the areas of possible
cooperation are explored.

I hope that NIF would be able to develop a functional, fruitful and
fulfilling relationship with the State of Rajasthan.  Tremendously
rich knowledge of biodiversity and environment besides numerous
grassroots innovations can be leveraged through the proposed
collaboration.

Anil K Gupta
Executive Vice Chairperson, NIF,  Ahmedabad
Professor, Indian Institute of Management,
Ahmedabad
anilg@nifindia.org
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“Innovation opens up new vistas of knowledge and new
dimensions to our imagination to make everyday life
more meaningful and richer in depth and content”.

- Dr APJ Abdul Kalam

“The purpose of innovation is to create a new value for
an individual, team, organization or for society at large”.

- Dr RA Mashelkar
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Groundnut Digging Machine: From Deserts to the Sea Shore

Rajasthan has predominantly sandy soil which is quite suitable for groundnut cultivation.
The yield of the crop is affected as up to 20% of the pods are left underground during
harvest. Complete digging out of all the groundnut pods from the soil is not possible as
manual labor is scarce, costly and other means are not available.

The innovator has revolutionized groundnut digging with this sturdy rugged desert unit
which is retrofitted on a standard 35HP tractor. The unit consumes four litres of diesel per
hour and digs out groundnuts from one hectare a day. The unit can also be run on uneven
terrain and can be used to sift out small stones, solid residue and garbage from fields and
country roads.

Yusuf won a National Award in NIF’s Third National Competition for Grassroots
Innovations and Traditional Knowledge in 2005. He has been supported under the Micro
Venture Innovation Fund of NIF for commercialising his innovation. In 2006, the technology

was licensed to a Vizag based company
called Ardee Hi-Tech Pvt. Ltd. The
licensee wanted to use the concept of
groundnut digger to develop a sea beach
cleaner. He has also helped in scouting
five other innovators from his village and
nearby. He was short listed in 2005 for
Asian Innovation Award among 12
innovators from Asia, by The Wall Street
Journal and also attended the award
function in Singapore. A patent was filed
for his innovation.

Yusuf Khan
Sikar
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While on a trip, the innovators noticed labourers manually digging the ground to make
long trenches to lay telephone cables, taking months to complete the work. This inspired
the innovators to build a mechanized equipment to dig trenches rapidly.

The trench digging unit developed by the innovators can be fitted to any tractor. The unit
has a hydraulic lever to adjust digging depth and to maneuver the running unit, a planetary
gear system, and motion converter unit to achieve speed reduction and deliver power
from the tractor.

The machine can dig narrow and deep channels evenly, on hard and soft soil conditions.
In one hour, it can dig a pit 65 meters long, 6 feet deep and 14 inches wide, while
consuming only 2.5 liters of diesel per hour. The equipment costs less than half that of
imported models. It is even used by the local telephone department to lay cables. Radhey

Shyam and Nathulal won a National Award
in NIF’s Third National Competition for
Grassroots Innovations and Traditional
Knowledge in 2005.

Trench Digging Machine

Radhey Shyam Tailor
Nathulal Jangid
Yusuf Khan
Sikar
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Improved Multicrop Thresher

Farmers across India require a reliable machine that achieves threshing with minimal
grain breakage and clean output for a variety of crops. The innovator has developed a
versatile thresher that can meet these needs. The modified farm implement reduces setup
time to less than 15 minutes to switch over from one crop to another, and achieves minimal
breakage. Its latest variant can also handle groundnut apart from threshing other cereals
and pulses.

Madanlal won a Consolation Award in NIF’s First National Competition for Grassroots
Innovations and Traditional Knowledge in 2001. The innovator has been supported with
working capital needs of his enterprise under the Micro Venture Innovation Fund of NIF.
More than a hundred farmers have bought his thresher. He was also featured among 50
pioneers of change in the country by India Today, 26 June 2008. A patent has been filed
for his innovation.

Madanlal Kumawat
Sikar
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Biomass Gasification System

There are lots of villages in the country which are still not electrified or are receiving
power erratically. Given the limited global supply of fossil fuels, search for renewable
energy has been on the top of the sustainability agenda. Dahiya has developed an efficient
biomass gasifier adjudged to be outstanding by leading energy research organizations.
Users of biomass gas (producer gas) as a fuel generally complain of choking in the engine
after running for a certain period of time. The innovator has changed the conventional
design of gasifiers especially the filters and cooling unit to get clean gas, ensuring smooth
operation of engine at low operational cost. He makes gasifiers in the range of 5-50hp as
per the need of customer. The wood requirement has been claimed to be 30-35% lower
than conventional gasifiers. NIF has been providing marketing support to the innovator
as a result of which one machine is in the process of being sent to Germany.

Scientists from TERI (The Energy Research Institute) have confirmed its uniqueness and
over fifty users have confirmed its operational practicability. The innovator has sold over
fifty units after getting MVIF Support from NIF through GIAN North.

Raisingh Dahiya
Hanumangarh
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Safe Wood Cutting Machine

While using powered equipment intensely, sometimes carpenters get too close to the
cutting blades while holding the log and feeding them. This opens the chance for
accidents as well as related occupational hazards due to inhalation of the fine dust,
chips and wood flakes.

The innovator has developed an improved machine to address these concerns. The
machine uses a 2HP motor, transmission system, rotating platform and saw blade with a
simple elegant construction. It consists of a moving platform to feed the job, while being
able to fix and cut the job in any orientation. It also has facilities to mount multiple fixtures
using an inbuilt scale for measurement and productivity enhancement.

Kishanlal Jangid
Sikar
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Jagdish Parikh*
Sikar

Ajitgarh Selection: New Cauliflower Variety

Jagdish Parikh is a sixty year old farmer who left his government job to start farming. He
has developed a variety of cauliflower which weighs as much as fifteen kilogram. This
particular variety of cauliflower can be sown in all the three seasons. He has been
distributing seed of this variety free to his fellow farmers. His innovative skills have been
praised and in the process he received numerous prizes and citations. He is also a poet
and social mobiliser. He motivates the farmers to become more innovative and spreads
the message of Honey Bee network through his creative compositions.

He won the State Award in NIF’s First National Competition for Grassroots Innovations
and Traditional Knowledge in 2001. He was also given SRISTI Samman earlier. For his
detailed profile kindly see Honey Bee: 11(3)15-16, 2000.

*Awarded earlier, but now
included in professional
category. Rules of NIF
were changed 2003
onwards to specifically
focus on innovations of
people from the
unorganised sector
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Manaram Choudhary is an innovative farmer from Ladkhani village in Sikar district of
Rajasthan. Water shortages in the Sikar region inspired him to breed a variety that would
require less irrigation. After much experimentation, he developed a highly productive,
early maturing, and drought resistant variety of onion that has become famous across
the northern states of Haryana, Delhi, and Rajasthan for its delicious taste. This white
onion variety is called Rashidpura.

Yield of around 400 quintals per hectare can be obtained through this variety. Seed
rates of this variety hovers around Rs. 1000 per kg while sometime rising as high as Rs
3000 per kg.

He received SRISTI Samman in 2000 and the State Award in NIF’s Fourth National
Competition for Grassroots Innovations and Traditional Knowledge in 2007.

Rashidpura: An Improved Variety Of Onion

Manaram Choudhary
Sikar
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Late P L Mistry
Pali

Pioneer Innovator: Wise Platform Ticket Machine, and
Other Innovations

Late P L Mistry was one of the most prolific innovators of his time. He thought about
several problems affecting common people as well as large systems like railways. In
some cases he succeeded with the actual prototype while many other ideas remained
just as his dream.

Once he observed the platform ticket machines accepted even counterfeit coins. He
designed a unique “wise platform ticket machine” which would reject counterfeit coins
and needed no external power. It was patented in 1939. He thought of several other
ideas such as inflating the tyre of a punctured cycle while it is in motion, bullock drawn

water lifting pump and generation of power by the movement of traffic on
road. Other innovations that he developed and in most cases patented
are improved tea/coffee maker, animal body weight drawn water lifting
pump, device for constant pressure of water in pipeline/tap, improved
machine for making chapatis/puris, system for prevention of train collision
and accident due to derailment and sabotaging, improved churner, small
flour mill, folding cradle, cloth washing and drying machine, folding swing
bed, automatic lighting and delighting kerosene lamp and power
generation from road traffic.

During his lifetime he made 33 innovations and of these 25 were granted
patents in India. Such a crazy innovator left for his final abode in 1981
leaving some of his innovations incomplete but worthy of further research
and development even today. Posthumously he was given the State Award
in NIF’s Second National Competition for Grassroots Innovations and
Traditional Knowledge in 2002. For his detailed profile please see Honey
Bee, 14(4) & 15 (1): 2-3, 2003.
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To overcome glitches in the single-boxed, seed-cum-fertilizer drill machine, Hazarilal
Ojha hit upon an idea of making a double-boxed machine instead.

Ojha’s machine comprises three main parts — the box, a cultivator and an arm wheel.
The machine is able to drill the fertilizer and seeds together, but delivers them separately,
in a single drive and to different levels. The machine not only saves seeds and fertilizer,
but also supports optimum growth of saplings.

He won a Consolation Award in NIF’s Second National Competition for Grassroots
Innovations and Traditional Knowledge in 2002.

Future of the Drill Machine

Hazarilal Ojha
Baran
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Mujib Khan, an automobile mechanic, has limited functioning in his legs as a result of an
attack of polio in his childhood.  He lives with his wife and four children and has never let
his disability stop him from living a productive life. He is constantly searching for ways to
retain his independence and inspire other handicapped people to live with self-respect.

His quest to make a vehicle accessible to handicapped drivers started with tinkering
with his parent’s Maruti surreptitiously. The innovation lies in the modification to the
accelerator, brake and clutch arrangement so that the controls are transferred to hand by
use of levers, wires and linkage mechanism. Comfort, simplicity and ease of operation
are the other features embedded in the controls, and drivers without disabilities can also
operate the vehicle in a conventional fashion. He has retrofitted over six dozen vehicles
in this fashion to date.

He won the State Award in NIF’s Fourth National Competition for Grassroots Innovations
and Traditional Knowledge in 2007. He has also been supported under the Micro Venture
Innovation Fund scheme of NIF for test marketing of his innovation.

Overcoming Disability: Improving Car’s Accessibility

Mujib Khan
Jaipur
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Breaking Boundaries: Designing The First Five-wheeled
Car

Young cousins Manoj and Harimohan Saini have designed and built a five-wheeled car
in the hope of making a cheaper vehicle that most middle class Indians would be able to
afford.  They built the prototype using scrap materials such as scooter wheels, a moped
engine, and a chassis built from available nickel pipes.  The four front and rear wheels
are free and only the fifth wheel in the center of the car is powered and used in steering.
Manoj and Hari Mohan estimate that when they fine-tune the design their car will be able
to reach speed as high as 80 km/hr and average fuel consumption of 30-35 km/l, more
efficient than the 18-20 km/l rating of most available models.

They won an award in the Students’ category in NIF’s Fourth National Competition for
Grassroots Innovations and Traditional Knowledge in 2007. NIF also engaged engineering
students in BVB College of Engineering & Technology, Hubli, Karnataka to develop an
improved prototype of the same.

Harimohan Saini
Manoj Saini
Bharatpur
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Solar Laminator:  Sun Gives Your Documents A New
Life!!

Amandeep developed a laminating machine that runs on solar energy when he was still
in school.  He is an avid member of Bharat Scouts and Guides, and has received
recognition for his innovation at several fora.

The solar powered laminator operates using the same principle as a solar cooker,
replacing the electrical heating filament inside the laminator with a black box surrounded
with mirrors.  The solar energy collected in the box heats the metallic plates that affix the
lamination sheets to the desired document.  The machine can laminate an A4 size
document in 15 minutes on a sunny day and can be powered by electricity in the absence
of sunlight. He won an award in the Students’ category in NIF’s Fourth National
Competition for Grassroots Innovations and Traditional Knowledge in 2007. NIF/ GIAN
North also facilitated its testing at the Solar Energy Centre, Ministry of New & Renewable
Energy, New Delhi.

Amandeep and his friend Ranjeet have also developed a manual multifunctional farm
tool bar, which is capable of carrying out ploughing,
weeding, leveling, sowing and spraying. The tools
required for these different purposes can be fitted to
the tool bar easily.

Amandeep Singh
Hanumangarh
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Late Radhey Shyam Mishra worked as a manager and a caring teacher at B L Kala Bal
Mandir Montessori School.  His co-innovator late Mewaram Jangid is remembered as a
caring friend and skilled carpenter. The camel driven bus was dreamt of by Radhey Shyam
as a means of safely transporting students to and from school through the desert.  Mewaram
brought the idea into fruition with his technical skills in 1972.  The driver of the bus steers
from atop the camel and the students are pulled in a four-wheeled double-decker bus
behind. This bus, which can transport 80 students, is an environment friendly and
affordable solution for mass transportation in desert areas. Seven such buses are still
used to transport over 400 students to Bhanwarlal Kala Bal Mandir School.

They were appreciated in NIF’s Fourth National Competition for Grassroots Innovations
and Traditional Knowledge in 2007.

Camel Driven Bus

Late Radhey Shyam Mishra
Late Mewaram Jangid
Churu
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Improved Wheat and Mustard Varieties

Mahavir Singh Arya (55) overcame a childhood of poverty to become a successful farmer.
He is an advocate of organic farming and produces very high yields from his small farm
despite never having used any inorganic fertilizers. Arya first became interested in plant
breeding when he observed farmers crossing crop varieties on a visit to Hissar.  He then
crossed T59 and Golden to make a new variety of mustard named Sundari.  Since then,
he has developed more than ten new mustard varieties. The maturity period of all these
varieties ranges from 130-150 days and the yield from 18-24 quintals per hectare. All the
varieties are disease resistant and high yielding. He  has also developed many varieties
of wheat with maturity periods varying from 135-60 days, and yields from 40-80 quintals
per hectare.

He was appreciated in NIF’s Fourth National Competition for Grassroots Innovations
and Traditional Knowledge in 2007. Further testing is in progress at institutional research
centers.

Mahavir Singh Arya
Churu
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Kamruddin Choudhary
Alwar

Multi-purpose Bicycle

For over two and a half decades, Kamruddin has engaged himself in improving the design
of the common bicycle to make it more comfortable, useful and safe and above all as a
means for earning a livelihood.  He modified an ordinary bicycle by adding tools and
accessories as well as making it a mobile work platform to service diverse village needs.
It has tools for carpentry and blacksmithy. Revenue can be generated by providing various
services such as sharpening of blades, drilling, motor winding, sawing etc.

Kamruddin had filed a provisional patent application and later a complete patent
application was filed by NIF on his behalf. NIF sanctioned support under the Micro Venture
Innovation Fund for concept testing of the multipurpose bicycle in the rural market. He
won a Consolation Award in NIF’s Third National Competition for Grassroots Innovations
and Traditional Knowledge in 2005.
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Tax at Source: Hand Pump with Attachment for Filling
Animal Trough

Swayambhoo Sharma
Udaipur

Lack of surface water sources and falling water table has made availability of clean
drinking water a major problem in Rajasthan. For human beings, the need gets addressed
to some extent but for animals this need is much less appreciated.

Swayambhoo Sharma came up with an interesting solution to address the drinking water
needs of animals. He developed an arrangement such that every time people pump
water for their use, 20 per cent of pumped water will directly go to fill animal water
trough. Since most people feel lazy in filling drinking water trough for stray animals, this
innovations solves this problem by a kind of tax at source.  Another problem faced in
hand pumps is that a single person finds it very difficult to pump and at the same drink
water (without a vessel with him/her). Chandan, then a first year student at IIMA came
out with an idea of storing water in the body of the hand pump so that having pumped,
one could use a tap and drink water like any other tap. Yusuf and Madan Lal Kumawat,

two other innovators combined
the idea of Chandan and
Swayambhoo Sharma and
developed a hybrid model.  This
made it possible for storing water
for animal to drink in a trough dug
in the ground and at the same
time provided two pipes, one for
drinking with lesser outflow and
other, bigger one for filling the
bucket. If bigger tap was used for
drinking by hand, then lot of water
was spilled over and was wasted.
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Attachment for Transporting Small Size Road Roller

Madan Lal Kumawat
Sikar

The innovation is a transporting wheel assembly, as an attachment, for transporting soil
compacting roller of small size. Such rollers are generally used in construction of narrow
roads and for compacting play ground pitches. The attachment is fitted to the roller and is
dragged by the tractor between job sites without damage quickly.



PART I :   INNOVATIONS FROM RAJASTHAN

RAJASTHAN INNOVATES     29

18

Machine for Making Products from Banana Stem

Ashish Khatri *
Udaipur

Ashish has developed a machine to separate different layers of banana stem. Each
layer can be used for different products & technique to develop articles from the same.
The machine has rollers, which compacts the leaf and squeezes out the moisture from
the sheath. The blades split the stem in three layers.  The upper layer can be used for
making mats and ropes, middle layer as fiber for cloth, and the inner layer for paper
making. The water in the process can also be used for dye/tannins.

*Professional registered
with NIF. NIF only helps
professionals in providing
linkages and visibility
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Manual Harvester

Pramod Kumar Sharma
Bharatpur

Pramod, a student, has tried to develop a manual harvester to cut crop at the ground
level, which is faster than reaping by sickles. The whole assembly is mounted on three
wheels and can be pushed and moved. The operator simply needs to rotate the handle
and simultaneously move the harvester assembly. The movement is transferred to the
cutter blade through chain and sprockets. GIAN North supported the innovator for
developing the prototype.
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Cotton Fly Catcher

Balkor Singh
Hanumangarh

Balkor Singh is a progressive farmer growing cotton as a cash crop. Due to the repeated
plantation of cotton, the area gets highly affected by cotton insect pests, which drastically
reduces the annual turnover. Taking the idea from commercially used UV lamps to kill
houseflies and insects he developed a device that traps and kills cotton insect pests.

One fly catcher is sufficient for one acre of land and cost around two thousand five
hundred rupees only. This also reduces the dependence on chemical pesticides.
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Dry Land Forestry Technique

Sundaram Varma
Sikar

Sundaram has developed a technique for plantation where it is claimed that a litre of
water per plant once in its life time is sufficient for it to grow. The technique involves
ploughing the field up to a foot deep before the rains. The field is planked and pressed
so as to break the capillaries soon after the rains are over. Water which has already
charged the soil can not easily be lost by evaporation now. The plants that are to be
grown are sowed in a pit six inches further deep and then covered with soil and watered
(one litre) in October-November. Idea is that unlike the plants sown in monsoon season;
these will need to send roots deeper because there is no moisture in the upper layers of
the soil. Once the plant catches the sub-soil moisture, it can survive till the rains next
year. After which the tree sapling does not need any additional irrigation.

Using this technique, he has planted over 50,000 local forest trees/plants in and around
Danta region in Sikar district. He is a very innovative farmer and has also developed
many improved varieties of Bengal gram, Cluster bean and Moth Bean.  He had shown
this technique near GIAN office in Children Science Park campus in Jaipur. The
technology though proven still remains to be replicated at large scale. For his detailed

profile and work please see Honey Bee, 8(1):3-4, 1997
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Multi-seed Drill

Gopal Dave
Jodhpur

This seed drill can be used to sow different kinds of seeds at a time. The flow of quantity
of seed is regulated by a simple mechanism of setting up of taper worm and check nut.
The process of seeding remains unaffected irrespective of the position of the plough at
uneven ground surface due to the attachment of a flexible rod connected with to the
drill.
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Eucalyptus Controls Termites

Bhagwati Devi
Sikar

Bhagwati Devi uses Eucalyptus logs and stalks for control of termites in crops like wheat,
bajara and vegetables. She uses about 100 pieces of Eucalyptus wood 2.0-2.5 foot long
and 2.0-2.5 inches broad in one hectare. Eucalyptus, being soft wood, attracts termites.
Termites thus feed on Eucalyptus wood pieces and leave the crop unaffected. The same
stalks can be used for controlling termites for the next three seasons. Later these wood
stalks are collected and destroyed. Bhagwati Devi claims to have achieved 70-80%
control of termites using this method.
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Oil ExtractionFrom Waste Rubber

Raghunath Prasad Kumawat
Bikaner

This is an apparatus having two chambers, one for heating the waste rubber, and
another for condensing vapours produced due to the heating of rubber or like waste.
The oil so obtained can be used to run engines and motors. He is a potter and has been
doing this experiment out of his concern for the environment. For want of enough land,
he pursued this experiment on the roof of his small house where he had also grown
many plants.
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Ideas: Compressed Air As A Fuel!

Compressed Air Powered Engine
Keshar Singh, Udaipur

He has modified a diesel engine and made changes so as to make the engine work on
compressed air without using any external gasoline fuel. A one hp compressor can be
used to supply the compressed air to the modified engine of 3.5 bhp. The compressor
may be run by electricity or another fueled engine.

Electricity Generation by Compressed Air Engine
Ratan Lal Lohar, Udaipur

He has developed a compressed air driven engine that can run vehicles and generators.
It comprises two storage cylinders, a distributor, four piston cylinder and recycling
cylinder.  Lohar has tested this engine to run vehicles, operate flour mills and found it to
be quite economical.

A Pneumatic Engine
Chunni Lal Lohar

He has developed a system for utilizing compressed air to actuate the piston of an
engine. He has been using this device to run a six watt dynamo for igniting a three watt
bulb with the help of belt and pulley drive. He has also tried to develop four cylinder
compressed air powered engine.
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Compressed Air Driven scooter and Kit For Increasing Mileage Of Vehicle
Hari Narayan Prajapati, Jaipur

He has modified a scooter engine to enable it to run on compressed air. Compressed air
is supplied to the engine from an air tank fitted on the scooter. He has run the scooter
successfully by using compressed air and achieved a maximum speed of 20 km/hr.

Further he has developed a small kit comprising a piston and calibrated nozzle, which
can be fitted in the fuel line between the carburetor and the entry to the cylinder head.
The attachment introduces additional air before the charge (mixture of air and atomized
fuel) is compressed. This results in increased combustion efficiency and thereby the
mileage of vehicle. It has been tried in 4 stroke engines. NIF has extended support for
trial marketing under its MVIF scheme. The trial results have been found promising.

Hari Narayan Prajapati
Jaipur
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Soil Preparation
LM Lodha

There are many small and big tanks in Udaipur constructed 200 to 300 years ago. These
were meant for irrigation and for providing drinking water to cattle. During summer (May-
June) most of them turn dry. A large quantity of silt and organic matter, drawn from their
catchment area during rainy season, lies deposited at the bottom of these tanks. Farmers
collect this enriched silt from the dried reservoir beds and broadcast it in their fields. This
practice is beneficial in many ways:(a) it improves structure of soil and humus content;
(b) it has a fair proportion of major plant nutrients; (c) when large quantities are used in
alkaline soils, the salinity is reduced. This is a very old practice; locally the soil is called
‘pana’. The desilting of the tanks increases their water holding capacity and also provides
clean water to the cattle. Honey Bee, 4(2&3):12, 1993

Flowering and Fruit-Ripening Techniques of Bhils

Rooplal Bhil
Udaipur

Rooplal makes a light girdling (notch like groove)
around the stem of ‘mahua’ (Madhuca indica) tree
below breast height. The notch is made by an axe and
is 1-3 cm deep. The first notch is made during first
flowering season of the tree. During subsequent years,
if production of flowers becomes less or their drop is
delayed, then notching may be repeated. He believes
that this initiates an early and heavy flowering and
fruiting in mahua. This practice is locally called
‘ghagari’.  It is possible that the girdling decreases
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downward flow of food in phloem and this leads to an accumulation of food in the aerial
parts of the tree. And perhaps, this is responsible for heavy flowering and fruiting in
‘mahua’ tree. Honey Bee, 7(3):11, 1996

Risk Reducing Cropping Pattern
LM Lodha

Rainfall is very uncertain and erratic in the Udaipur region of Rajasthan. Hence the
farmers have evolved a cropping pattern to reduce the risks associated with low rainfall.
As paddy needs more water than maize, the farmers dibble the seeds of maize in one
line while in another two or three they sow paddy seeds or seedlings. Towards the end
of July, they make an assessment of the pattern and the quantum of rain and accordingly
retain one of the two crops. In some areas farmers follow a similar practice with kidney
bean and green gram. Honey Bee, 4(2&3):12, 1993.

Anticipating sowing time for mustard

Mustard is sown as winter (rabi) crop on a large scale in Rajasthan. The area under this
crop has grown at a very fast rate in the last few years. If ants are observed going out of
their burrows during noon time or soon after, it indicates the best time for sowing of
mustard seeds in the field. Normally mustard is sown in the first fortnight of October just
at the beginning of the winter. Farmers explain it by saying that presence of ants outside
during noon time indicates a decline in the temperature because of onset of winter.
Mustard is a very thermo sensitive crop. Honey Bee 7(1):12, 1996

Protecting the seedling from wind erosion by opening furrows

The problem of wind erosion occurs sometime in the beginning of the monsoon season
causing damage to the foliage of seedlings of the crop sown at the onset of monsoon.
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To control this damage farmers open a furrow between 3/4 lines of the crop. In these
open furrows sand being carried out by the wind is deposited. It reduces the damage to
the foliage/leaves of the growing seedlings. It is a quite common practice mostly in the
arid zones of Saurashtra and Rajasthan. Honey Bee, 3(1):3, 1992

Sesame oil for hairy tail

Shantibhai Faljibhai Vasnoi
Jhalore

Animals sometimes lose hair on their tail due to
excessive cold or some skin problems. Sesame oil
is boiled till it becomes red in colour, then it is allowed
to cool and the animal’s tail is dipped into it. If it is
applied for two to three times a day for a month, the
animal reportedly regains its hair. Honey Bee 8(3):
13, 1997)

Fenugreek too Hot for Termites

Manguram Meena
Alwar

Manguram sows fenugreek along with gram to control the attack
of termite. He says that the sowing of one kg of seeds of
fenugreek along with 10 kg of seeds of gram gives encouraging
results. The farmer feels that the attack was considerably less
in gram because of the bitterness of fenugreek. He also says
that storing the dry biomass of fenugreek with the straws of
other crops is believed to prevent the attack of termite in the
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straws. Honey Bee, 14(1):9, 2003

Yokegall in bullock

Bahigabhai Karnaji Vasnoi
Jhalore
About 200 g of onion peels are taken, burned and the ashes mixed with some butter,
and the paste applied to the yokegall of the bullock to heal the galls. Honey Bee 8(3):
13, 1997

Checking Disease and Pests in Mango
LM Lodha
Farmers apply oil to the stem and root of the mango tree in the bearing stage. It is a
common belief that this practice prevents attacks by fungus and the common mango
hopper pest. However, this practice is now becoming rare because of the rising price of
oil. Honey Bee, 4(2&3):12, 1993

Nest strainer

Half built nests of ‘baya’ (Ploceus philippinus) are used for
sieving ‘ghee’ (butter oil) and buttermilk in many villages of
Alwar, Bharatpur, Jaipur, Sikar, Ajmer districts of Rajasthan.
Similarly these nest-strainers are also used in local jaggery
making process by tribals and farmers of Rajasamand,
Udaipur, Dungarpur and Banswara districts. Sugarcane juice
is expelled by farmers in cattle-driven mills in the field itself.
The sugary sap so produced may have some suspended
impurities. Before boiling, the sap is sieved twice or thrice
through such nest-strainers. Sometimes two nests are used,
keeping one above another, for a more effective sieving.
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Generally half built nests of ‘baya’ contain deposits of mud or cow dung on the internal
walls of the egg chamber. The nest without the deposits is considered good for sieving
purpose. Before use, a nest is washed twice or thrice with pure water to remove dirt. It is
kept upside down as a funnel on a narrow mouthed container. To facilitate sieving, chin-
trap of the nest is also removed. Honey Bee, 8(4):13, 1997

Biological Control of Termite
LM Lodha
There is a general old practice of attracting the common ants to termite mounds using flour
and sugar. It is believed that the ants act as a biological control against termites. Farmers
feel that by providing food they can induce the ant-hill (nest) to stay on at a place in the
field. If a particular white ant is too heavy to manage, two to three common ants join to pull
it into their home. On close observation, it also appears that the eggs, larvae, or even the
caterpillars of the flying insects found on the trees, vines and shrubs etc., are also removed
by ants in the same way. Farmers never kill the ants and avoid walking on ant-hills. They
also prevent their cattle from disturbing the ant hills. Only one species of red ants is harmful
as it bores hole in the trees. Honey Bee, 4(2&3):12, 1993

Effects of cow milk on leaf curl virus of chilli

Chilli (Capsicum annum) is grown as a major cash
crop in Jodhpur, Ajmer, Tonk, Bhilwara and
Chittorgarh districts of Rajasthan. The local cultivars,
Mathania-red, Haripur-Raipur and Mandoria are the
most popular ones in these arid regions. Major
disease that causes considerable losses in the yield
is the leaf curl mosaic virus (LCV).  The characteristic
symptoms of LCV are bright yellow mosaic, leaf
rolling, distortion and puckering, reduction in leaf size
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and stunting of the affected plant. The white-fly (Bemisia tabaci Genn.) transmitted
gemini virus are the causal organisms of this disease. Gemini viruses in chilli are
difficult and expensive to manage. The only strategies available are to spray insecticides
or use virus-resistant crop-varieties.  An attempt was made to test the practice of the
effect of cow milk on leaf curl virus of chilli by conducting on-farm trials to control LCV
on a farmer’s field in Mathania village during 1997-98. The seeds of the cultivar,
Mandoria were treated with raw cow milk for 24 hours. The seeds were dried and then
sown to raise nursery. The roots of seedlings the were dipped in milk before
transplanting in the field. In the field, milk was sprayed at intervals of 10 days. The
incidence of LCV was recorded on the cow milk treated plants and on the plants with
other treatments along with a control field. The results indicated that in the milk treated
plants LCV incidence was recorded as the lowest (30.7%) when compared with other
treatments. The cow milk treatment controlled the disease by 34%. An increase average
fruit size (15.3 cm) per plant was also noticed. Honey Bee, 9(3):14, 1998





8th Shodh Yatra
December 24, 2001–January 1, 2002
Bhikampura to Nilkanth, Alwar, Rajasthan

Shodh Yatra is a journey on foot in the search of knowledge, creativity and innovations at
grassroots.

It is an attempt on the part of SRISTI, a Honey Bee Network partner based at Ahmedabad
and NIF along with other network partners to reach out to the remotest part of the country
with a firm belief that hardships and challenges of natural surroundings are one of the prime
motivators of creativity and innovations.

Shodh Yatra aims at unearthing such traditional knowledge and grassroots innovations that
have not only simplified the lives of men, women and farm labourers but have also significantly
contributed towards the conservation of bio-diversity.

The yatris, during the 8th Shodh Yatra, over the period of seven days, travelled through the
rural areas honouring innovators, traditional knowledge holders, experimental farmers and
centenarians on the way. Many biodiversity and recipe contests were also organised at
various places. The Shodh Yatra saw the participation of people from all walks of lives,
scientists, students, innovators, farmers, journalists and traditional knowledge holders from
India and abroad.
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Strength does not come through concrete in shifting sands,
layers of disconnectedness

Making Homes: Sikkim

NATIONAL INNOVATION FOUNDATION, INDIA

The competition
The NIF, set up by Department of Science and Technology, GOI,  seeks
entries of unaided technological innovations and traditional knowledge
developed by an individual or group comprising farmers, artisans,
fishermen and women, slum dwellers, workshop mechanics, students,
local communities etc., in managing natural and/or other resources.
The innovations can be in machines, gadgets, implements, or processes
for farm operations, household utility, transportation, energy conservation
or generation, reduction in drudgery, creative use of biodiversity,
development of plant varieties, generation of herbal remedies for human
or animal health or developing new or any other low cost sustainable
green technology related to various aspects of survival in urban and
rural areas. Creative ideas for innovative technologies which have not
yet been reduced to practice are also welcome. Communities developing
People’s Biodiversity Register (PBR) or People’s Knowledge Register
(PKR) are encouraged to register/link their knowledge base with the
National Register at the NIF.

The awards
The best three innovations and traditional knowledge practices will be
awarded  Rs 1,00,000, Rs 50,000 and Rs 25,000 each in different
categories. In addition, individuals and/or organizations that make
extraordinary contributions in scouting grassroots innovations and
traditional knowledge may also get awards worth Rs 50,000, 25,000
and 15,000 respectively besides recognition to many others.  There
will be several consolation prizes of Rs 10,000 each in different
categories depending upon the number of entries and incremental
inventiveness and potential social and environmental impact. Three most
outstanding innovative ideas may be given prizes of Rs 50,000, 25,000
and 15,000 in addition to consolation prizes of Rs 5,000 each. There
are special prizes for innovations by or dealing with, physically
challenged people. The innovations /ideas of professionally  trained

persons are not considered for award or financial support. There are
special awards for journalists writing about grassroots innovations and/
or traditional knowledge and creating greater awareness about NIF’s
missions. The award money may be revised in due course.

Students
Young inventors and innovators are invited to send their ideas or
innovations for a special category of awards for them. These should be
unsupervised, an outcome of their own creativity, without any support
from their teachers or outsiders. There will be prizes worth Rs 15,000,
10,000 and Rs 7,500 for the best three entries and several consolation
prizes of Rs 5,000 each in this category.

How to participate
Individuals or groups may send as many entries as they wish on plain
paper providing a) genesis of the innovation and traditional knowledge
b) its background and c) educational qualification and occupation,
accompanied by photographs and/or videos if possible and any other
information that may help in replicating the innovations/traditional
knowledge. Herbal entries may be accompanied by dried plant samples
to enable proper identification procedure. The Seventh National
Competition started on February 1, 2009 and entries will  be
accepted till December 31, 2010. Every entry should include the
full postal address to facilitate further communications.

Where to send entries?

National Coordinator (Scouting & Documentation), National
Innovation Foundation, Bungalow No. 1 Satellite Complex,

Premchand Nagar Road, Ahmedabad 380015 Gujarat
Toll Free No 1800 233 5555  Fax: (079) - 2673 1903

email: campaign@nifindia.org; www.nifindia.org

The Seventh National Biennial Competition for Green Grassroots Unaided Technological
Innovations and Traditional Knowledge

Co-sponsors

Honey Bee Network

 CSIR

SRISTI

 IIM-A


