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Foreword
In 1996, INBAR and the Indian NGO Utthan – the Centre for Sustainable
Development and Poverty Alleviation – joined forces to see if bamboo
could help restore a small area of land on the outskirts of Allahabad,
where the soil had been removed to for use in brick-making, where
crops could not grow, and where the only way to earn a living for many
farmers was to migrate to the cities and find work there.

Dr. Hans Friederich
Director General, INBAR

In 2003, INBAR and Utthan took the initiative to review progress of the
project, and presented it in a report entitled “Greening Red Earth”. Ten
years on, and with land degradation seemingly an even more pressing
concern for the long term sustainability of the planet, INBAR and
Utthan again teamed up to review how the initial successes of the
project had evolved in the intervening decade, and see how
transferable and adaptable the lessons learned might be. This report is
the result of that review.
The findings have been spectacular. Over the years, the land has
become productive again, biodiversity has returned, and farmers’
incomes have risen. The bamboos helped bring to life the
worst-affected areas, and along with a range of other plants – from
jatropha to neem, vegetables and fruit - restored sustainable and
diversified income from the land, and improved the environment.
The hard work invested by Utthan and its staff in this longer term
development deserves wide recognition, as it shows how
stakeholder-led landscape rehabilitation can be achieved simply and
effectively, and with long term sustainable results. This “model” for
development can be applied and adapted broadly in many
bamboo-growing areas of the world, where pressure on land
continues to increase, and already damaged landscapes remain barren
and unproductive.
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Executive Summary
Bamboo has been at the vanguard of pioneering landscape restoration work in India, for
almost 20 years. In that time, over 85, 000 hectares of devastated land has been brought back
into productivity, and thousand of rural livelihoods have been rebuilt.
By the 1990’s, people in western Allahabad, India, where the farmers had earlier sold their
topsoil to brickmaking companies to produce much needed building materials for India’s
rapid development, were moving away to the cities to find work, because the land was so
devastated it was impossible to grow crops there, nor to make a living from it. At the time,
INBAR, the Indian Council on Forestry Research and Education and the Indian NGO Utthan
suggested to the local residents that a regreening programme based around bamboo would
help bring the land back to productivity, and incomes back to the villagers and the new
project started on 106 ha in two villages west of Allahabad in 1996. The results have been
astounding:
• Bamboo is now a part of a large scale land rehabilitation scheme covering 786, 000
people in 96 villages, and over 4000 ha.
• Bamboo is an integrated crop in a multitude of cropping systems that include
leguminous trees such as Moringa, fruit trees including Zizyphus and highly nutritious
Guava, tree fruits, banana, vegetables, staple crops, fish, fibres, medicinal plants, oxen,
sheep, peacocks and many more.
• Bamboo provides about 10% of the total annual incomes of the farmers.
• Each year, bamboo adds 6-8 inches of humus to the soil.
• Bamboo has helped raise the water table from 40 m below in 1996, to 33 m at 2003
and to 15 - 18m today. The region is self sufficient in water, now.
• Bamboo has increased the carbon content of the soil from zero to 0.7 – 0.9 t/ha due to
leaf fall.
• The leaf fall has helped solubilise soil phosphorous, making it available for plants to
use again.
• The bamboo leaves have returned micronutrients to the soil – including Boron and
Zinc.
• The pH of the soil has fallen from 10 - 11 to 6-7 and continues to acidify.
• Bamboo-pioneered land rehabilitation and greening has reduced the temperature (50
centigrade is almost unheard of now), and stopped the fierce winds.
• Over 200 bird species have been recorded, and 60 other mammal species.
• Bamboo has reduced carbon emissions as biofuel consumption (bamboo and
Jatropha) have taken over the use of other fuels – 80% of cooking is done with biogas,
not charcoal or wood.
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Over the years the project has expanded to include natural resource based development
option, including biofuels for power generation, which have helped save millions of lives by
enabling essential vaccines to be refrigerated prior to use. The project has grown to
encompass integrated community development, including the establishment of schools and
colleges that provide education from kindergarten to postgraduate university level,
educating over 40, 000 students to degree level each year.
The project has also expanded to other parts of northern India, too, and has regenerated over
85, 000 ha of land four more districts of Madhya Pradesh, nine in Uttar Pradesh, two in
Chattisgarh, as well as in Bihar.
With the world’s population set to reach 9 bn by 2050, the need to bring back rapidly into
productivity the almost one third of the lad classified as highly or moderately degraded is
clear. Bamboo has proven itself as an excellent means of doing so.

5

Greening Red Earth
Restoring landscapes,
rebuilding lives
Barren lands
The holy city of Allahabad in Madhya Pradesh traces its history back over 2500 years, and is a
popular destination for visitors, attracted by the Sangam, the confluence of the Yamuna, Ganges
and the mythical Saraswati rivers at the heart of the city. Every twelve years, Allahabad is thronged
with millions and millions of pilgrims celebrating the Kumbh Mela, the festival in which up to 100
million Hindus come to bathe in these sacred rivers. The city itself is home to just over one million
people, and the district of which it is the capital to five million, a large proportion of whom make
their livings from the land.
Prior to independence, the land in Allahabad was owned by the Rajas, who then rented it on short
term lease to farmers. After independence, the land was redistributed by the government to the
farmers on terms under which they still had no tenure, and where they would grow cereals and
legumes and vegetables and raise animals. For these landless farmers, there was no incentive to
develop the land in the long term, and so as India’s development gathered pace, they were at the
mercy of builders and constructors who wanted to plunder the resources they had been allocated.
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In the 1960’s, as construction in India gathered pace, building the country
bosted demand for of bricks. Allahabad’s rich soils were a source of clay
that was perfect for brick-making. So brick companies approached the
farmers to see if they wanted a quick return on their land and, with
income from selling their land twenty times what it could be if it was used
to grow crops, many farmers agreed to sell their topsoil to the brick
companies. In a short time, 45 brick kilns dotted 4000 ha of land. The
companies stripped the topsoil to depths of 3m, shaving it of its
nutrients, and leaving the land incapable of yielding agricultural
produce. Some farmers took jobs with the brick companies, but others,
with nothing to do, enjoyed their new-found riches, spending their
money on alcohol, and gradually the fabric of society in the villages
changed, and social cohesion was compromised.
The Kumbh Mela is a mass
Hindu pilgrimage held once
every three years at Allahabad,
Haridwar, Nashik and Ujjain in
rotation - pilgrims bathe in the
sacred rivers to cleanse
themselves of sins. The 2013
Kumbh Mela in Allahabad is
thought to have been the largest
single gathering of people ever
in the world, with 80 million
people attending on one day.

After ten years, the soil in a swathe west of Allahabad’s built up area had
been stripped, and the land was barren. In the hot summers, with no
vegetation to reduce temperatures, maximums regularly reached 54 C,
causing further damage. The immense temperatures caused massive
updrafts, that sucked up the winds coming down the Ganges and
Jamuna rivers 6 – 10 km to the east and caused local typhoons that
caused huge damage and were strong enough to uproot electricity
poles. One year 380 people died as a direct result of these winds, and if
they were to occur during the Kumbh Mela, many hundreds more could
die. Anyone who had the chance had moved away by then, and those
that were left lived lives of great poverty. So, the director of the Indian
Council on Forestry Research and Education (ICFRE) approached INBAR
to see what could be done, if anything, to restore the lands to
productivity, and reduce the chance of damage.

A Sadhu (holyman) at the Kumbh Mela
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Landscape Restoration
In the 1980’s land degradation had been taken up by ICFRE. Near to their research centre in Dehra
Dun, and in Mussorie, much land had been degraded by mining it for its phosphate content to be
used in pharmaceuticals, agriculture and food processing. At the time, and under the
constitution, if any letter of complaint is written to India’s Supreme Court, then a five judge panel
must investigate the allegations. Such letters were sent about the ensuing environmental
damage, and subsequently, the miners were served notice to cease. Afterwards ICFRE embarked
on a greening programme for the land, which included the use of bamboo – plentiful in the region
- and in three years the land had been restored to productivity.

In India, it is estimated that over 30 m ha
has been degraded by soil mining

INBAR and ICFRE experts decided that although
the idea of using bamboo to rehabilitate the land
was a good one and worth trying on a small scale,
it would prove difficult unless the project was
owned by the people it was trying to help – the
local women and children, whose husbands had
emigrated to the cities for work and who were
left to farm the unproductive, devastated land.
INBAR and ICFRE decided to choose the place the
cyclones hit most severely, located about 6 km to
the west of the Sangam, to see what might be
possible, where the villages of Kotwa and
Rahimadabad are located. There, tall chimneys
dominated the landscape, atop barren clay lands
devoid of vegetation save for clumps of the wild
grass that was the only plant that could grow,
and people scraped a living from what was left of
the soil. But in the early 1990’s, the nearby airbase
prohibited brick mining as the smoke from the
kilns was interfering in sorties, and so mining in
the nearby area ceased.

8

Soil was mined to depths of up to 3 m

Farmers sold their land for up to 20 times what they could
reap from cropping it

INBAR Working Paper No. 76

The city of Hardiwar, near Dehra Dun and Musoorie is a site of pilgrimage for Hindus. Taking the
initiative, ICFRE’s director general, Dr D.N.Tiwari, came up with the idea of offering some of the
women residents in Kotwa and Rahimadabad the opportunity to travel there for pilgrimage, and
to visit the restored phosphate-mined lands on the trip. As a result, the women agreed to try
re-greening, and the project was born – INBAR providing technical help and funds for bamboo,
and the NGO, Utthan, funding other pioneering crops. At the time, a “choice” programme was
initiated – farmers and their families would choose which types of plant to grow after taking
technical advice. The women decided that bamboo would be the ideal pioneering plant to grow,
especially on the most degraded lands.

Bamboo - the pioneer
But why bamboo? Bamboo grows fast and rapidly binds the soil, helping stabilise the sides of the
fields – which run prominently like a network across the land, where the soil in the fields has been
removed. Bamboos are tough, and can grow on very poor soils, their leaf litter adding humus and
nutrients to the soil each year, and their green covering over the soil helping maintain the soil’s
water content. Bamboo leaves can be used as fodder for animals and fish, and culms can be sold
to earn money, or used for infrastructure such as buildings and roofing.
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In total, 4000 ha of land was affected, but as it was a trial, the scheme started on just 106 ha in the two
villages, in which 60 ha had been mined to depths of up to 3m. Of the 2340 people living there in 311
villages, 1872 were living below the poverty line, and 125 of the 311 families were landless. The goal
was to green the red earth, lift the communities back above the poverty line and help them rebuild
their lives. In order to maximize the potential of bamboo, but at the same time not limit their options,
by using bamboo to rehabilitate the most degraded parts of the landscape, they were able to grow
them with a range of high-value income-generating trees and shrubs. Thus, bamboo was planted
mostly on the bunds around the excavated fields, where it could bind the soil, prevent erosion and
provide shelter from wind, but with other crops in the fields. It was also planted on the most
degraded parts of all – the locations of the kilns – where the soil had been burnt over many years
during the brick-firing process.
In order to make a success of the plan, the
right bamboos had to be chosen. Not all
of the over 1250 bamboo species in the
world could be used, as only the toughest
could survive in the prevailing conditions.
Working with the local panchayats,
INBAR, Utthan and the villagers honed in
on six species that would not only
provide the environmental rehabilitation
services needed, but also have sufficient
economic value to make their effective
management worthwhile to the farmers.
• Bambusa bambos (paper and pulp,
scaffolding, construction, thatching,
fodder, medicine).
• Dendrocalamus strictus (lathi, simple
construction)
• Bambusa nutans (weaving,
construction, paper, poles)
• Bambusa vulgaris var striata
(ornamental, fodder, poles)
• Dendrocalamus giganteus (paper and
pulp, construction)
• Dendrocalamus strictus (poles, lathi)

LOCATION MAP OF THE
PROJECT AREA
New
Delhi

THE INBAR-UTTHAN SUSTAINABLE
DEVELOPMENT PROJECT USING
BAMBOO: Although 4,000 hectares of land in
the catchment area of the Ganga and
Yamuna were degraded, the project initially
began on 106 hectares

INDIA

Allahabad

Ganga River

Allahabad
City
Sangam

Yamuna River

District Allahabad

MAP NOT TO SCALE
River
Road
Railway

All of these bamboos were native the area, and all could grow well in the local conditions. D. strictus
is a widely-grown bamboo in India, along with B. bambos the two most commonly seen bamboos in
the sub-continent, with proven uses throughout the nation. B. bambos is very dense and thorny and
is used for keeping animals out of fields. D. strictus is widely grown for its poles that are processed
and used to make animal herding sticks, called lathi.
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At the outset, Utthan acquired nearly 6 ha of degraded land in the Kotwa-Rahimadabad area to start
work. Here, they established a plant nursery to propagate and distribute seedlings for reforestation.
Utthan and INBAR acquired seeds for D. strictus and B. bambos, and set about producing a bamboo
nursery. However, as there is a lot of genetic variability in seeds, eﬀorts were made to develop
vegetative propagation system that would yield high quantities of good quality plants. Fortunately,
at that time, new techniques for mass-propagating bamboos had become available, and these were
adopted. New techniques were innovated too, such as the flute technologies, in which a hole is
drilled in the internodes of a culm and a small bamboo pipe inserted, before filling the internode
with water and planting it under the soil with the top of the pipe protruding so the internode can be
kept topped up, which was particularly successful, and initiated by the nursery staff themselves, who
used their experience with sugarcane to develop new ideas with bamboo.

Demonstration of the “flute” method of propagation

Farmers in the area had grown bamboo for many generations, and it’s not surprising that myths
associated with bamboo were in farmers minds when working with it – that they attract snakes, that
they cause diseases for other plants, and that they cannot be intercropped. Utthan took community
participation very seriously, knowing that the only way the project could work is if the farmers make
the decisions themselves, so in order to help inform the farmers, many workshops were held at
which cultivation and propagation of bamboo were explained, and the farmers could then make
their own, well-informed, decisions, and the myths were expounded.
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As time went on, Utthan gradually expanded the range of plants available in the nurseries in the
light of farmers’ interests, and in terms of increasing market opportunities. In conjunction with
bamboo, other plants were chosen, including salt tolerant species such as Jatropha curcas,
Terminalia arjuna, Embilica officinalis, Moringa and Sesbania for their economic and/or nutritional
values. In the nursery, micorrhizae were inoculated into the soil for their symbiotic benefits, and oil
cake from biodiesel plants was used as a fertilizer. These days, an average of over 15000 Rs is per
hectare per year is obtained from these rejuvenated lands.

The Utthan nursery in Kotwa now produces a huge range of plantlets

Cultivation practices have also been improved, including minimizing the amount of tilling on
exposed lands, increasing the range of species cultivated, and practicing good techniques such as
crop rotation. Integrated management of pests and diseases and weeds has been important for
reducing damage and maintaining biodiversity. The “More crops, fewer drops” principle has been
used to maximize the eﬃciency of water use.
Sundeep lives in Makanpur village, and owns 10 hectares of 15-year-old
bamboos which he planted on the bare, degraded, land. He sells his
bamboos to some of the 500 craftsmen who specialize in making “Lathi”
(walking sticks with a wide range of uses) for sale in the district, and who sell
mostly to farmers who use them to drive oxen and other livestock, and for
which bamboo is the only source of poles. His 600 clumps earn him about
200, 000 Rupees per year with prices at 30 - 40 Rs per pole. Bamboo provides
about 10% of his income which mostly comes from rearing oxen, and he has
started growing bananas as they are profitable now, too. But bamboo
provides Sundeep with an insurance policy. Bamboo is essential in Hindu
marriage and burial ceremonies, and as every farmer needs at least one
“Lathi”, there is a guaranteed market for bamboo, and one that provides a
stable source of money year after year after year.
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The residents
embrace bamboo

When the project first began, the local people were skeptical and pessimistic. “We used to laugh at
the idea. After all, even if we raised huge plantations, who would buy so much bamboo”?, said Om
Prakash Arya, a Gram Panchayat member and one of the richest farmers in the area in 2002, five years
after the project commenced. Indeed, initially some of the farmers were dead against the idea of
bamboo, but enough were supportive, and as they saw the nursery greening up, some of the its
medicinal plants it had started growing, fetching cash for the NGO from sales, and the bamboo
plants nearby greening the land, many became converts.
Satyendra Dev Shukla of Rahimabad, who owned two hectares of land opposite the Utthan building
when the project started in 1997, was one of the early converts. In 1995, Shukla’s family had leased
this land to a brick manufacturer. Within a year, six feet of the top soil had been removed and the
land was returned back to Shukla’s family. Since then it had lain abandoned and wild grass grew
unchecked on the land.
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In the 1980s, Shukla’s six-member family owned about
six hectares of land a little further away, where they
continued cultivating wheat, rice and vegetables.
Shukla himself went away for a while in search of other
employment. But as he watched the transformation
taking place at the nursery next door, he decided to
return. In 1999, he took 200 bamboo seedlings from
Utthan and as many eucalyptus and kadam trees. He
also took some medicinal plants and a few rose
cuttings. Now, still, his field is a medley of colours. The
bamboos form a thick fence on all four sides.
Utthan’s nursery managers have been growing
bamboo since 1997

Six species of bamboo were used to pioneer land
restoraton work - 51 species are now available

On one side of the field was an orchard of guava trees
and nearby were rose beds. Thanks to his close
interactions with experts at the nursery, Shukla also
learnt how to sow and germinate bamboos. Shukla says
that he earned about Rs 25,000 a year from his
bamboos. He got a price of Rs 35-40 for a single culm.
However, he says if he had sold to a contractor, then the
rate would have been Rs 25 a culm, though these days
culms can fetch between 70 - 100 Rs each. The biggest
benefit of the bamboo plantation, according to Shukla,
is that he doesn’t have to wait for harvest season to get
hard cash – “for the days that we were earning nothing,
we have started getting loose cash,” he says.
Ram Dhani Yadav is another farmer who has benefited
from his proximity to the nursery back at the beginning
of the project. On his freshly levelled 10-bigha (2 ha)
plot in village Kotwa, a tall chimney stands testimony to
the use the land has been put to. Yadav leased this plot
for three years to the brick makers at the rate of Rs
50,000 per bigha. He has five bighas elsewhere which
he had earlier leased at the rate of Rs 30,000 per bigha
for three years.

Bamboo is a part of integrated farming systems - farmer Jhoti in the village
of Kushanbi makes 50 - 60, 000 Rs per year from selling fish he raises in his
ponds. The bamboos that surround the ponds supply nutrients to the pond
via leaf fall, bind the sides and fetch 35-50 Rs per pole in the market. Jhoti
also grows wheat, banana, lentils and fruit trees, and earns enough money
to send all seven of his children to school.
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Earlier, Yadav had no regrets about leasing his land to
the brick miners. His logic was unassailable. He
explained that when the earth was dug out, the top
layer of pebbles and stones was completely taken
away. The brick manufacturers installed a borewell
here, which they left behind and which he could use.
And most importantly, he didn’t have to invest any
money in the land whereas to cultivate something he
would have had to sink in some capital.
But back in 2003, after he had done the calculations,
Yadav admited that he earned more through
agriculture. On the 5-bigha plot that is next to his
house, the crop already looked good, with a lot of
variety. The four sides were lined with thick bamboo
clumps. Elsewhere, he had mangos, guavas and
jackfruit trees. One side of the field was swamped by
medicinal plants. On another corner were visible the
shining faces of bright yellow sunflowers. Yadav
thought that in 2003 each bigha of his land would
yield Rs 75,000 (approx $1530).
Bananas and breadfruit are popular crops at present,
commanding good prices in the market
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The benefits of
bamboo - 18 years on
• Bamboo is now a part of a large scale land rehabilitation scheme covering 786, 000 people
in 96 villages, and over 4000 ha.
• Bamboo is an integrated crop in a multitude of cropping systems that include leguminous
trees such as Moringa, fruit trees including Zizyphus and highly nutritious Guava, tree
fruits, banana, vegetables, staple crops, fish, fibres, medicinal plants, oxen, sheep,
peacocks and many more.
• Bamboo provides about 10% of the total annual incomes of the farmers.
• Each year, bamboo adds 6-8 inches of humus to the soil.
• Bamboo has helped raise the water table from 40 m below in 1996, to 33 m at 2003 and to
15 - 18m today. The region is self sufficient in water, now.
• Bamboo has increased the carbon content of the soil from zero to 0.7 – 0.9 t/ha due to leaf
fall.
• The leaf fall has helped solubilise soil phosphorous, making it available for plants to use
again.
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• The bamboo leaves have returned micronutrients to the soil – including Boron and Zinc.
• The pH of the soil has fallen from 10 - 11 to 6-7 and continues to acidify.
• Bamboo-pioneered land rehabilitation and greening has reduced the temperature (50
centigrade is almost unheard of now), and stopped the fierce winds.
• Over 200 bird species have been recorded, and 60 other mammal species.
• Bamboo has reduced carbon emissions as biofuel consumption (bamboo and Jatropha)
have taken over the use of other fuels – 80% of cooking is done with biogas, not charcoal
or wood.
• Most of the farmers who grow bamboo don’t make things themselves from bamboo, but
prefer to sell bamboo poles to lathi-makers or other craftspeople.
• Community members are allowed to take the bamboos on Utthan’s land for family uses,
especially Hindu rites ceremonies such as deaths and marriages when green bamboo
poles are essential parts of the ceremonies.
• They can also take bamboos for subsistence uses. They pay 25 – 20Rs per pole – cheaper
than the market price of 70 – 100 Rs.
• Utthan used to sell its waste bamboos to paper mills but now they are used for charcoal
and biogas.
• Sixty people trained in three training courses are now using their new skills to produce
simple bamboo products, and some have set up shops.
• Bamboo and Jatropha waste, and other wood, is used to fuel biogas generators, 120 of
them at each of the NGO centres with which Utthan works.
• Jatropha, and earlier bamboo, is used to make biodiesel, and a range of other derived
products including glycerine.
• By using bamboo and other woody materials to power generators and maintain a
constant supply of electricity for refrigerators during regular power shortages, Utthan and
its NGO partners have been able to vaccinate over 5 million children against infectious
diseases, cutting child mortality by over two thirds, and maternal mortality by 60%.

Project Economics - Bamboo Plantation (In Rupees)
Year

1

2

3

Revenue

0

0

0 25,000 30,000 40,000 60,000

Expenditure
Earnings

57,600 23,000

5,000

4

5,000

5

5,000

6

5,000

7

5,000

-57,600 -23,000 -5,000 20,000 25,000 35,000 55,000

Accumulated Earnings/Losses -57,600 -80,600 -85,600 -65,600 -40,600 -5,600 49,400
* Assuming that harvesting will begin from the 4th year onwards.
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Utthan and the
community

Bamboo is first crushed before being used as fuel in the biogas
generator - which powers the electricity generator

Utthan means upliftment in Sanskrit, and the NGO has cultivated a strong, long-term, supportive
relationship with the local communities. It took a broad approach to development from the
outset, with bamboo just one of the options to be made available to the farmers. The 6 ha nursery
rapidly became a hotbed of innovation, where practical experimentation and incubation of ideas
and of new plant types could take place, working with communities to define which are the most
likely to be successful, and promoting and supporting their cultivation afterwards. As a result,
rapidly-yielding high value wood and fuel crops such as Jatropa, Neem and Acacia were
introduced and cultivated.
Utthan works with 120 local NGOs/community-based organisations in Allahabad, each of which
has its own small plant nurseries centres each serving 4-5 villages that supply a range of economic
plants – from Moringa and Jatropha, to Aloe and Bamboo, where bamboo and other plants are
propagated for sale to residents at low cost (1-2 Rupees each), or, if they are poor, then no fee is
charged.
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If villagers look after their plants and they survive the
first year, then they are rewarded with 50 Paisa
cash-back per plant in the first year, and 1 Rs in the
second year. Utthan distributes about 0.5 million
bamboo seedlings each year, and millions more tree,
shrub and herb seedlings. Those who work in the
nurseries can also opt to receive training in a range of
domestic skills during the working day if they wish,
such as health and sanitation.
These days, the Utthan nursery has expanded greatly
into propagating ornamental plants, often so farmers
can propagate them for sale to the many new
developments that are springing up in the area. But
such rapid development also has its negative side. As a
result, the nursery has developed its own
vermicomposting system, enabling recycling of
organic waste and precluding the use of chemical
fertilizers. It employs two managers and 20 staﬀ, and in
total all the nurseries in the area provide livelihoods for
over 200 people, the vast majority of them women.
Utthan has taken bamboo to the populace, too. Each
Kumbh Mela, and every 6-yearly something Mela,
Utthan runs a bamboo booth at the Sangam site
covering 500 m2 that provides medicine and health
care for the visitors, and enables people to learn more
of bamboo and land restoration – over 1.5 million
people are thought to visit the stand and learn of
bamboo. Utthan also promotes its work at smaller,
annual fairs. The market at the Kumbh Mela is huge,
and sells over 200, 000 bamboo baskets of flowers –
some of these are supplied by Utthan.

Vermicomposting in practice at the Utthan nursery

Colourful bamboo flutes are sold near the Sangam in
central Allahabad

The Shambunath Institute of Engineering and Technology –
this pioneering centre was established by in 2004 and
provides degree level education for 4000 students. Utthan
has established a wide range of other educational
institutions, including many Vishnu Bhagwan Public
Schools and Colleges, Shambunath Institute of Pharmacy,
Shambunath Institute of Management, and Shambunath
Industrial Training Institute, all nearby. Together the
Shambunath colleges teach a wide range of subjects from
medicine to business management at
college/university/postgraduate level, with enrollments of
approximately 40, 000 students per annum.
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Utthan has also grown its work from being a greening programme to encompassing more
integrated community development. It has established colleges and schools that provide
education from kindergarten to postgraduate University level. Many of the school and college
premises also serve as meeting places for government development officials, parents and their
children to discuss development work and opportunities, and to seek common ways of
addressing problems and tapping opportunities. And each one has its own nursery.
Utthan has also moved into working with communities on health care where it can, offering a
more integrated development solutions to those that are in need. As well as increasing the soil
moisture content and capacity via bamboo and other plants, work has involved the construction
of flood management installations. Drinking water quality has been improved by the use of
biosanitisers in borewells, and small scale use of membrane treatment of brackish water. Homes
and particularly schools and colleges are provided with efficient and effective sanitation and
disposal of waste, sewerage systems and water recycling is encouraged and fostered. In all of this
work, education and discussion with the users and the villagers has been essential.
Utthan has also expanded its work to other parts of northern India – nine more districts in Uttar
Pradesh, two in Chattisgarh and four in Madhya Pradesh – and after ten years had regenerated
over 85, 000 ha of land using bamboo as a pioneer crop.
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Uses of bamboo

Bamboo is recorded as having over 1000 uses, and its roles in India are many and varied.
Throughout the country, bamboo products had started being edged out by modern, less
sustainable alternatives, though it is increasingly returning as a green alternative, and bamboo is
still essential in rural life, and in Hindu traditions. Bamboo ia still widely used for low cost
construction and for scaffolding, as well as to make sticks called “Lathis”. Bamboo incense sticks,
widely used in Hindu households throughout India, are essential, whilst many Hindu ceremonies
require the use of bamboo – in a Hindu marriage four bamboo poles with fresh leaves attached
are needed. In India, production of bamboo is often limited to particular groups, with other
groups simply not interested in working on bamboo. A farmer, such as Mr Jhoti, grows bamboo,
but his expertise is in crop cultivation and animal husbandry, and he has no interest in learning to
process bamboo for income.
Now, Lathi makers are the most regular users of bamboo poles, with prices fetching up to 70 Rs
per pole. They or their buying agents often come to the villages to bulk-purchase poles for
processing. In Allahabad, also there are road-side bamboo furniture makers, who use bamboo for
simple products such as ladders and basic shelf units – the latter popular with students on low
incomes, so the start of the university/college year is always a busty time for the producers.
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Over the years, the value of raw bamboo has doubled, but its potential for generating incomes has
increased enormously, as new and varied uses and technologies have been developed, and
commercialization has taken hold - something that Utthan recognizes is an area in which it could
help more, by providing training and empowerment to entrepreneurs. Three training courses
over the past two years have trained 70 people in a range of bamboo processing techniques, and
some have gone on to set up in business, but more needs to be done to tap the bamboo
opportunity, something that INBAR and Utthan are working on now. New species have been
introduced, too, and even the Latin American Guadua bamboo is now available to farmers who
wish to try it – one of 51 species they can now choose from.
Today, bamboo is integrated into a multitude of cropping systems that include leguminous trees
such as Moringa, Acacia and Neem, fruit trees including Zizyphus, breadfruit and Guava, banana,
vegetables, rice, wheat, fish, fibres, Aloe, medicinal plants, oxen, and many more.

Aloe vera is grown by 600 farmers in the Utthan project
area, and the pulp is extracted at a central facility. The
pulp is used for a range of uses such as burn treatment,
medicine and beauty products.
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Bamboo fuels a
power revolution

Electricity in Allahabad is not as cheap as in parts of India where there are many bamboos Bamboo and Jatropha are used to fuel biogas generators that is then used to produce electricity a total of 120 of them, one at each of the NGOs that Utthan works with. Originally rice husk was
used as it was valueless waste, but once people had seen its value as a crude fuel, it was used to
fuel more and more generators, and people started used it for cooking, such that the price of raw
husk became too expensive to use it to produce biogas. Unused bamboo, on the other hand, was
being sold to papermills for pulp production for a price much less than rice husk, and so the
decision to use bamboo was clear.
The gassifiers run daily from 10am to 1pm when there is an electricity shortage, and have been the
savior of many businesses and have contributed to the saving of many lives – by maintaining a
constant supply of electricity to run refrigerators, Utthan and its NGO partners have been able to
vaccinate over 5 million children against infectious diseases, cutting child mortality by over two
thirds, and maternal mortality by 60%.
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Bamboo - A
global role
In Allahabad, bamboo has proven
itself as an effective natural
resource for helping restore
degraded lands and bring them
back into productivity. The
experiences o Utthan staff, its
partners and the hundreds of
thousands of local residents who
have benefitted in Allahabad, and
the many others further afield,
indicate the relevance and
applicability
of
bamboo
throughout the bamboo-growing
regions of the world for landscape
restoration.
A 2011 study by FAO showed that
one quarter of the world’s land is
highly degraded, and a further
eight percent is moderately
degraded. With the world’s
population predicted to reach 9
billion by 2050, and a large
proportion of that increase in the
countries of the global south, the
need for bamboo has never been
greater.
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The International Development Research
Centre (IDRC)
is a key member of Canada’s foreign aid
program, and one of the world’s leaders in
generating and applying new knowledge to
meet the challenges facing poor countries.

Utthan: Centre for Sustainable Development
and Poverty Alleviation
is one of India’s foremost NGOs. In 2007, Utthan
won the Alcan Prize for Sustainability for its
work in this project and beyond.

The International Network for Bamboo and
Rattan (INBAR)
is an intergovernmental organisation
established in 1997. INBAR currently has 40
member countries and is dedicated to
improving the social, economic, and
environmental benefits of bamboo and rattan.
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The International Network for Bamboo and Rattan (INBAR) is an intergovernmental
organisation established in 1997. INBAR is dedicated to improving the social, economic, and
environmental benefits of bamboo and rattan.
INBAR plays a unique role in finding and demonstrating innovative ways of using bamboo and
rattan to protect environments and biodiversity, alleviate poverty, and facilitates fairer pro-poor
trade. INBAR connects a global network of partners from the government, private, and not-for-profit
sectors in over 50 countries to define and implement a global agenda for sustainable development
through bamboo and rattan.
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