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FOREWORD

| congratulate Ms.Tahera Arjumd, MANAGE intern

=4 and completed Ph.D from Sheiashmir University of

MG~ Agricultural Sciences and Technology of Kashmir,

Srinagar Jammu and Kashmir, for selecting the topic

AThe case study on Bamboo

good data from the field. In detathe paper analyses

f the impact, institutional linkages, so&gonomic
benefits among bamboo farmers, as well as the other

bamboo stakeholders in Slndhudurg and Latur districts of Maharashtra.

Bamboo farming provides multiple benefits to the relatekiettolders. The primary difficulties
preventing farmers from planting bamboo includes a lack of information, as well as market and
legislative disincentives. Although bamboo plays many roles in the life of rural people and
support the life of locals, vetigtle is known about the cost and benefit of bamboo farming.The
study highlights the factors influencing bamboo cultivation, economic potentials from bamboo
farming, capacity building strategies to develop competencies and skill of the entrepreneurs
and keneficiaries.

The study revealed the factors responsible for motivating bamboo farming and it provides huge
income to farmers in addition to ecological benefits. Other stakeholders such as artisans and
labours are also benefitted by provision of jolpagpunities in bamboo based industries.
Bamboo is different from wood. The artisans and labours have to be trained before making the
bamboo products. KONBAC in Sindhudurg and Phoenix in Latur is providing training and
building the capacity of rural and E®ducated people to earn their living. KONBAC has
trained a number of farmers, labours, and artisans in order to build their capacity. It has in place
mechanisms to link poor bamboo producers to larger lucrative markets and has already
emerged as a mod#lat is being emulated elsewhere in India and overseas. Phoenix foundation
at Latur is still at initial period of convincing farmers but their efforts are commendable.

The study will generate baseline information regarding economic feasibility of sktagli
Bamboo farms and factors responsible for bamboo cultivation. The research will help in
promoting skill development, capacity building, and awareness generation for development of
bamboo sector from production to market demand. The research findilhdee wof great
importance for scientists, planners, policy makers, and extension workers for planning,
formulation, and implementation of Bamboo projects for local people security and livelihood
generation under the regime of National Bamboo Mission.

- Sluwureen

25.01.2023 (Dr. P Chandra Shekara)
Director General, MANAGE




PREFACE

India is one of the richest countries in terms of bamboo resources but
still imports bamboo at large scale. The gowment identifies bamboo

as a potential livelihood generator and climate mitigation candidate. The
restructured National Bamboo Mission (2019 provided a policy
structure to the bamboo sector. However, in reality the objectives of the
bamboo mission h& not been achieved. The information about the
benefits of bamboo farming has not yet percolated to the farmers and other stakeholders.

Hence, the need for understanding the factors responsible for adoption of bamboo farming by
the farmers is verimportant. Although the government is backing the farming activities but
the reasons for slow results is not understood clearly. There was a consistent emphasis on thie
need for promoting bamboo farming from t he
Narendra Modi Ji during National Investors Summissam 2018. Recently the government
has launched a logo for National Bamboo Mission.

In view of this, a quick case study on Bamboo Farming was conducted by MANAGE with the
objectives to provide amsight into the status of Bamboo cultivation , programmes and
policies, opinions of stakeholders such as farmers, artisans, labours, entrepreneurs and
government officials about factors that triggered the adoption of bamboo farming. The report
provides a omprehensive overview of the global bamboo resources and their market scenario,
different institutional mechanisms working for promoting bamboo and state policies in India.
Further, the study is supported with documentation of successful cases. The redationg
suggested in the report based on the study may help for the expanding the Bamboo Farming
further.

(_%} D

Dr. B. Renuka Rani
Deputy Director (NRM)
Date: 25.01.2023 MANAGE, Hyderabad
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EXECUTIVE SUMMARY

Bamboo, a woody grass, constitutes a very important and versatile resource wordminis.
half the world population are estimated to use bamboo in one form or other. Moreover, bamioo
plants are capable of providing ecological, economic and livelihood security to the people.
Bamboo can absorb nearly 400 tonnes of carbon per hectarereBmecgnopy of bamboo lowers
light intensity, protect from ultraviolet rays, and purify atmosphere as well as soil. Hence, bambpo
reduces pollution and mitigates climate. Economically, bamboo is popular as an excellgnt
substitute for wood in paper industsi domestic commodities, cottage industries, board, and
charcoal. Bamboo provides livelihood to over 2.5 billion people globally. The National Bambop
Mission, an initiative by Indian government to develop bamboo sector, reflects the
acknowledgement of bamo as a potential industry.
However, despite the credentials of bamboo, the sector has not yet received the neal
acknowledgement due to lack of information at ground level. The primary difficulties preventing
farmers from planting bamboo includes aklaf information, as well as market and legislative
disincentives. Although India has the highest area under bamboo, yet India is a net importef of
bamboo. Many states have not yet drafted their bamboo policy. The states, which had alrepdy
drafted have noyet revised their policy after bamboo moved into grass category. There is a huge
difference between the written policy and the actual ground work that is going on. Almost twelye
states have a good existing bamboo resource but still no action planestgcesonserve those

resources. The restructured National Bamboo Mission (NBM) has also been launched18 2018
to focus on the development of complete value chain of bamboo sector and link growers wjth
markets. With an aim to support the objectives atibhal Bamboo Mission and promote the
bamboo c uthdcase attdy anrbambdd farming was undert aken i n
Latur district of Maharashtra. Sindhudurg is a selected bamboo action research site (ARS)|by
INBAR for the Konkan region. The Kéman Bamboo and Cane Development Centre (KONBAC)
in Sindhudurg is dedicated to bamboo and cane development in the Konkan region. The
organisation has readily linked poor bamboo producers to larger lucrative markets and has
emerged as a model that is beimguéated elsewhere in India and overseas. It has establishefl
several facilities/areas of expertise (both infrastructure based and human resource) within fthe
organization. The study was also extended to Latur to study about the research and technological

dewlopment through Phoenix foundation. Phoenix foundation is apraiit organisation
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working towards the rural development and bamboo promotion. Phoenix with collaboration
KONBAC, is in the process of developing huge stock of planting material thrimsgle culture.

Therefore, the study was contemplated with the following objectives such as to find out t

economic potential of bamboo cultivation, to determine the factors influencing its cultivation, tp

understand the importance of capacity buildingnder to develop competencies and skill of the

e

Entrepreneurs and beneficiaries. Also, to propose suggestions for promoting bamboo cultivatjon

in India.
The study is based on survey done through purposive sampling of the sites and the questions g
from the target groups. For the purpose of the present study, a semi structured interview sche
was prepared and also observation method was used to collect the information. The sche
consists of both close@dnd operended questions relating to sec@mnomy, income, education,
skills, products, tools used, trainings provided, problems associated, and insurance were as
The schedule has been ftested. The final schedule was used for data collection.

Data was collected from randomly selected taggetup from Sindhudurg and Latur districts of
Maharashtra. It was collected by conducting survey and face to face interviews with 30 farmerg
artisans, and 21 labours. Also, a few officers from Lead Bank and Agriculture and Fore
departments were intaewed to gain their views.

The study in Sindhudurg revealed that the mean age of the bamboo farmer was 59 years. Mo
the farmers had large families with more than five members in their family. The mean educati
score reflects high literacy with thaverage number of bamboo farmers had completed
intermediate.

In our study, respondents expressed that out of the their total land (172.6 hectares), 120.4 ha

used for cultivation of other crops like, mango, cashew, coconut, nutmeg, areca palm, he@an

skec
jule

Hule
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etc., and in 52.2 ha were under bamboo farming. The farmers planted bamboo either on boundaries

or in a block. Out of the total bamboo farmers surveyed, 60% planted bamboo in block wher¢
40% of them planted on the boundaries. A total of 95@das were cultivating bamboo in their

field. Present study respondents reveals that the source of income from agriculture contribu

PaS

tes

maximum (55%) to a household income followed by business (21%), bamboo plantation (20%),

services (3%), and livestock reag (1%). Hence, bamboo plantation was the third major sourcej
of household income for the bamboo planters.
While interacting with farmers, it was observed that they never regretted after planting bambog

their field. Although it was a traditional cute for planting bamboo in boundaries for the

protection of field crop, later they have motivated by the KONBAC initiatives. Hence, respondents

17
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took interest on bamboo cultivation to a next level by block plantation, boundary plantation a
where ever thejound barren land.

The economic analysis of bamboo plantation revealed that an initial expenditure for three year
around Rs 77200Mmay be incurred per hectare for block plantation and Rs 14fi20joundary
plantation. Potential revenue of Rs. 24000r block plantation and Rs 48000 for boundary
plantation, in the fourth year can be expected from 400 culms and 80 culms respectively alf
accounting 10% mortality of the clumps per hectare of block and boundary plantation. Hence
net benefit of Rs@2800f with BC ratio of 2.1 (for block plantation) and Rs 334&@ith BC ratio
of 2.3 (for boundary plantation) can be achieved from fourth year onwards. When the bamb

crops are ready to be harvested, farmers contact the contractors for harvesting.

Latur is completely different from Sindhudurg in term of geography, economy, and environmerit.

There are only 450 farmers in Latur who have undertaken bamboo plantation. In our study, w
could reach only 11 farmers who were growing bamboo on their fieldofCll farmers, 8 had a
block plantation of bamboo whereas 3 had boundary plantation. The mean age of the farmer
58 years. Almost all the farmers have large families with more than five members. The farme
were mostly educated up to with middle sdhdte mean annual income of farmers was around
Rs 299181/ The mean distance of house to bamboo field was 3.45 kilometres where the m¢g
size of a farm turned out to be 10 hectares.

The study reveals that agriculture was the main occupation of paogléence agriculture
contributed the highest into their income. However, bamboo based income of farmers could
be recorded because most of the farmers had newly planted the bamboo in their field. Only a
who had large lands undertook bamboo plaotatiue to the efforts and consistent motivation of
Phoenix foundation. Mr Pasha Patel (founder of Phoenix) and Mr Sanjeev Karpe (Director
KONBAC) are working effortlessly to promote the bamboo farming in the area. Many farmer
acknowledged the sincerfats of the duo. Recently, a project on bamboo based ethanol refiner
has been approved and will be set up soon in Latur. Since bamboo will be the raw material for
refinery, the aim is to plant bamboo plantation on 5000 acres of land. For this Biotech is
preparing to produce 5000 samplings per hour. This will definitely boost the rural economy a

income of farmers.
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Most of the artisans were provided training before employing them into the company. The montlly

salary varied from Rs 120000 Rs 15000/. All the artisans were male with age upto 30 yrs.

Designing the bamboo products, teamwork, machine knowledge and training the new labour

staff was the main skills involved for artisans. They had to work with Laser machines, computg
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designingsoftware, bamboo cutting machines and sanding machines in the factory. They work|
for eight hours in a day for any order based production.

In KONBAC, Kudal there were 80 labours working at the factory and more than 300 labours wor|

from home. They we mostly women working from home. The representation of female labour$

was more than men. At Phoenix, Latur there were 25 labours out of which 20 were females arj
were male. All the labours were trained prior to work. The labours had to work with,Sicklg
hammer, driller, bamboo cutter, handsaw, chisel, sand paper, and sanding machine. The lab,
were satisfied with their work and preferred to work at the factory. KONBAC has also worke
towards upliftment of Mahar community who were on the verge of giumtheir bamboo based
craft making occupation.

The study concludes that bamboo provides social, economic, as well as ecologic benefits. On

basis of our conclusion, it is recommended that government system may support bamh

cultivation by creatingnass awareness among the community through different media and u$

bamboo products manufactured by the artisansraay replace plastic with bamboo The

location specific bamboo products may be promoted and KONBAC type of institutions at distri

d5

purs
d

the

0]0)

Ct

may be efmblished across the country. Research and development in order to increase the quality

of bamboo and decrease the fear of bamboo flowering may be promoted.
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.  INTRODUCTION

Bamboo, a woody grass from the family Poaceae or Gramineae, sub Bamiljusoideads a
versatile resource worldwide. The fastest growing plant can attain 40 m height and 30 cm diamégter
in four months (Troya and Xu, 2014). Bamboo is an important livelihood crop and material fgr
rural people living in Asia, Latin America, dmfrica. Almost half the world population use
bamboo in one form or other (Rao and Sastry, 1996). Bamboo and its parts are utilised by varipus

cultures to deliver the products and services essential to their way of life.

Ecologically, bamboo reduces ban dioxide up to 35 per cent and delivers more oxygen. Bambog

roots make water barrier, hence control erosion, and also, devours high amounts of nitrogen
decreasing water pollution. The green canopy of bamboo lowers light intensity, protect frotn

ultraviolet rays, and purify atmosphere as well as soil. Ifwelhaged, bamboo plantations can
conserve soil and water, and improve soil fertility and local climate as well. Bamboo plants gre

capable of providing ecological, economic and livelihood securityet@éople.

Economically, bamboo provides multiple benefits. It is an excellent substitute for wood in papgr
industries, domestic commodities, cottage industries, board, and charcoal (Lolei\aka007).
Owing to its quality and strength, bamboo reduces the use of timber consumption in constructjon
(Atanda, 2015). The people of Asia, Africa, and South America use bamboo poles for hoyse
construction and agricultural implement. Bamboo shoots are eatenetabtegn SoutiEast and

East Asian countries (Troya and Xu, 2014).

Bamboo provides livelihood to over 2.5 billion people globally (INBAR, 2014). In 2012, the
domestic market for bamboo and rattan products in major bamboo producing countries was
estimate at US$ 34.2 billion, with and additional US$ 2.5 billion of international trade in bambog

ts

and rattan products (INBAR, 2015). Global export of bamboo and rattan products reached
record high of US $2,557 million in 2008 but slumped sharply by abouti@®3%09 due to the

financial crisis. In 2012, the world export of bamboo and rattan commaodities was about US$ 1,481
million, of which 29% was industrialized bamboo products and 25% was bamboo woven produgts
(INBAR, 2014; INBAR, 2015). The size of bamboseuin Agarbatti industries itself in India has
been estimated at Rs. 135 crore and bamboo utilized-oréeen industries, kites, crackers, lathies
and fishing rods has been estimated to the tune of 10 lakh tonnes annually (Mehra & Mehra, 2007).
Its ability to rejuvenate itself from its beleground rhizome stock means that it does not require

replanting, needs little tending, and generally has little need for capital, labour or chemical inpdits
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to provide adequate levels of fibre. Bamboo can be harvesteceplenished without destroying
the natural forest (Anon., 2015). As such, it is highly suited to a diversified agricultural syster
constituting one of several livelihood resources for farmers (INBAR, 2004). The National Bambg
Mission, an initiative by Indian government to develop bamboo sector, reflects the

acknowledgement of bamboo as a potential industry.

However, despite the above facts and credentials, bamboo sector has not yet received
prominence due to lack of information at ground leVik primary difficulties preventing farmers
from planting bamboo includes a lack of information, as well as market and legislativ

disincentives. Although bamboo plays many roles in the life of rural people and support the life

locals, very little is kown about the cost and benefit of bamboo to farmers. Private bamboo farms

established by large farmers provide the households with huge income and sustenance. A b

understanding of the bamboo farming, its contribution to rural household economntye &actdrs

associated with the farm income levels is essential. Amidst these opportunities, benefits and iss
there is a need to understand the factors
at farm level and its economic feasibilityeke pi ng i n vi ew, Bamlma s e

farming o was contemplated with the following objectivek: To find out the economic potential

of bamboo cultivation
2. To determine the factors influencing bamboo cultivation

3. To understand the importance opeaity building in order to develop competencies and

skill of the Entrepreneurs and beneficiaries.
4. To propose suggestions for promoting bamboo cultivation in India.

1.1. Scope

a. The study will generate baseline information regarding economic feasdfiéstablishing
Bamboo farms and factors responsible for bamboo cultivation.

b. The research will help in promoting skill development, capacity building, and awareneg
generation for development of bamboo sector from production to market demand.

c. The reseatt findings will be useful in formulation of appropriate extension and

communication strategies for effective dissemination of scientific information abouf

establishment of bamboo farming through efficient utilization and mobilization of existing

land resotces
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d. The research findings will be of great importance for scientists, planners, policy makef

and extension workers for planning, formulation, and implementation of Bamboo projec

for local people security and livelihood generation under the regimi@tonal Bamboo

Mission
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.  LITERATURE REVIEW

Bamboo has been receiving increased attention as a renewable resource owing to its fast grgwth,

economic value, large availability, and physical properties comparable to that of wood @Engler,

al. 2012; Mahdavet al. 2010).In the view of importance of bamboo as bio resources, the presert

chapter discusses the bamboo types, flowering, distribution, and existing scenarios of bam
farming in different bamboo producing countries and the stedegdopted by countries to

promote bamboo farming.

2.1A brief introduction about bamboo and its type

DOO

Bamboos can be differentiated on the basis of their growth. The growth of a bamboo is goverped

by its rhizome. The bamboo rhizome is the undergrouridopa bamboo stem (culm). However,

rhizomes are not roots, roots grow under the rhizome, and culms erect on top of the rhiZOJﬂe.
t

Axillary buds on the rhizome can produce new rhizomes, or bamboo shoots, which grow i
culms. Just like the culm, rhizomeave nodes and internodes. Bamboo is divided into three

categories based on their rhizomes:

l. Monopodial bamboo or running bamboo§ hese bamboos have thin rhizomes, which
extend horizontally underground for long distances. Degenerated leaves and naots g

on the nodes of the rhizome, and there is one bud on every node. Some of the buds g

(0]

D

yow

into new underground rhizomes; some grow into shoots and develop into stems. Bamidoo

stems of monopodial species grow in scattered state, and can spread over atéarge. di
(Fig 2.2.1)

1. Sympodial bamboo or Clumping Bambodhey have axillary buds on the stem base,
which develop directly into shoots and then grow into new stems. In the next year axilla

buds on the stem base of new stems develop into new shootanthtgr new bamboo

[y

stems again, thus the propagation cycle is repeated and an underground rhizome syqtem

of mother bamboo and new stems is formed. Such underground rhizome system can
extend for a long distance. The length of stem petioles (the stalkibly a leaf is attached

to a stem) with sympodial bamboos is different. Some of them are short (syrtpédid)

and grow new stems from these petioles closely. Others like the sympcalired
bamboos almost resemble monopodial growth habits. Symlpshttered bamboos, or

open clumpers have longer petioles, which form false rhizomes. These can easily exte

23
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into distances of 50100 cm. That's why new culms from these bamboo species grow in a

scattered patteruadua angustifoligs a perfect example of an open clumper. (Fig 2.2.1)

lll.  Amphipodial bambooFinally, to make it even more complicated there is the mixpodial
rhizome type. These bamboos have axillary bud on the stem base of the mother bamioo,
which develop into rhizomes drextends horizontally underground. The axillary buds on
rhizome nodes develop into new stems in scattered state. Meanwhile axillary buds on thgse
new stem bases develop into shoots and form a dense bamboo brush. Such undergrgund

rhizomes incorporating thieatures of both monopodial and sympodial types are called

mixpodial, or mixed brush.

Running Bamboo Clumping Bamboo

Running and Clumping bamboo
Source https://lewisbamboo.com/pages/clumpiwegrunningbamboo

24



https://lewisbamboo.com/pages/clumping-vs-running-bamboo
https://lewisbamboo.com/pages/clumping-vs-running-bamboo
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2.2. Species of Bamboo
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Bamboos have a wide range of species distributed around the world through natural or biological

Bambusa nutans
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invasions. India has 125 indegenous and 11 exotic species from 23 genera (FAO, 2007). NBM
identified 18 commercially important species. Biological invasionsliue/the humamediated
introduction of species beyond its native region. These invasions are influenced by their direct
value to humans. The main economic value of bamboo lies in the utility of the hardened culm,
which serves many of the same functionsimber (Chung and Yu 2002; Scurloekal. 2000).

The versatile nature of bamboo makes it an interesting group beyond timber. For instance, leaves
are used as fodder, shoots as food source, culms for biomass, construction, textiles, musical
instruments ath many bamboos are used in horticulture (Hunter, 2003). Moreover, bamboo
cultivation is promoted largely due to various commercial aspects of the plant. Due to its
worldwide distribution, bamboo plays a very important role ind@rsity conservation, claon
sequestration and soil moisture conservation. Bamboos have many uses due to their characteristics,
such as light weight but still strong, hard, flexible, straight, fast growth, and their available in a
various size. Hence, they have many uses suichragking normal and fine quality paper, fishing
poles, furniture, flooring, handicrafts, walking sticks, etc. Young bamboo shoots are used as

vegetables in some stateds cuisines. (Tabl e
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Dendrocalamus brandissi

Bambusa vulgaris
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Dendrocalamus giganteus

Dendrocalamus asper

Different species of bamboo
Table 2.1. Commercially important species of bamboo

Sr mpSpecies Local names | Description Uses
1. |Bambusa Female It is a native from the Indiai Construction,
balcooa Bamboo, subcontinent to IndeChina.| scaffolding,
Synonym Balcooa Bambusa balcoogrows up to an basketry, wover
Dendrocalamus | Bamboo altitude of 700 m in tropical Mats, fishing
balcooa monsoon climates with an annuj implements, papet
rainfall of 2,500- 3,000 mm. It Pulp, edible
grows on any type of soil by shoots, fodder
prefers heavy textured soils wit
good drainage and a low pH
about 5.5.
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Bamboosa
bambos

It is the giant thorny bamboqg
Indian thorny bamboo, spin
bamboo, or thorny bamboo i
native to southern Asia.

They are
extensively used if
many applications
mainly for making
bridges and for

ladders. Leave
are used for
thatching.
Bambusa nutang It is an evergreen tropical plg Used in pape
found in SoutheasAsia. industry and car
be grown as
ornamentals.
Bambusa pallidg Mokal bah The plant is perennial an Young rhizomej
or Arundarbor caespitose. Found in Laos, Malal are eaten as
pallida (Munro) Myanmar, Thailand, Banglades vegetable  after
Kuntze China SoutfCentral and Vietnam processing.
In India it grows in sublimalayan
tracts from Yamuna eastwards
Arunachal Pradesh, Assam, Ben(
Sikkim, Dehradun, North West
India, Odisha.
Bambusa tulda | Indiantimber | It is native to the Indian Extensively use
bamboo subcontinent, Indochina, Tibet, ar| by the paper pulp
Yunnan, and naturalized in Ira) industry in India
Puerto Rico, and parts of Sou
America.
It is a tall, dull green colore
bamboo species with greyish gres
when mature. It is composed of fe
closely growing culms. It reacheg
height of &23 m.
Bambusa Vittata on Itis native to Indechina and to the The stems are
vulgaris or| Painted province of Yunnan in southen used as fuel ang
Bambusa Bamboo, China, but it has been wide| the leaves used a
striata Common cultivated in many other places ar] fodder. Also used
bamboo has become naturalized in sevel as ornamenta

regions. Among bamboo species,

plants, fencing ang

is one of the largest and most eas
recognized

soil erosion
control.
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Dendrocalamus | Velvet Leaf A large size, straight growth hab| Culms are used fg
brandissi Bamboo, Teddy and thornless nature bamboo. It i building
(Munro) Kurz., |bear bamboo, one of the largest tropical clumpin construction, boat
Synonym or Sweet bamboos in the world. masts,
Bambusa dragon furniture,
Brandisii bamboo, Burma farm implements,
Munro bamboo water pots,
basketry,
handicrafts, pape
making, ladders
Shoots are ediblé
and consumed as
vegetable.
This species i
currently used
widely as fencing
poles for ginger
cultivation in
upland paddy
fields
Dendrocalamus | Giant bamboo | It is a giant tropical and subtropicd Used in
giganteus denseclumping species native t construction and
Southeast Asia. It is one of ti weaving. The
largest bamboo species in th Shoots are edible
world. The plant is native to Indii
Myanmar, Thailand, and Ching
Yunnan province. Its habitat is
forests and on river banks, from s¢
level to 2,000 metres (60® ft)
altitude.
Dendrocalamus | Hamilton's It is a tall, dull greewolored| Young shoots ar
hemiltonii bamboo bamboo species with droopin widely consumed

tops, which grows in thicket
consisting of a few closely growir
culms. It has 1215 cm diameter
and grow up to 1§18 m in height,
Found in South Asian countrig
such as, India, Sri Lanka, Bhut
Nepal, Pakistan, andar eastern
China.

as a vegetable.
sour pickle, knowr
as 'hiyup', is madé
from the shoots in
India. Grown as
windbreaks on tes
plantations.
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10.

Dendrocalamus
asper

Dragon
bamboo, Rough
bamboo

It is a giant, tropical, clumpin
species of bamboo native t
Southeast Asia. Has  beg
considered as noinvasive specie
by most gardeners. It has a natu
growth habit as a sympodia
colonyforming plant. This bambo
grows 1520 m tall, and 812 cm in
diameter. It is found commonly i
India, Sri Lanka, Southwest Ching

Used for
constructions
purpose and the
shoots used as a
source of food in
Asia.

and Southeast Asia and mo
recently in Latin America an
warmer regions in the United
States.

11.

Bambusa
polymorpha

Burmese
bamboo

It is a tall, greyish green colorg
bamboo species, which grows
thickets consisting of a largy
number of heavily, and branche
closely growing culms. It reacheg
height of 1@30 m. It is a native to
Bangladesh, Laos, @ Myanmg
Thailand, Sri Lanka, Java, Cu
Puerto Rico, and Ecuador.

Construction,
furniture, basketry
weaving,
handicrafts, paper
pulp, food,
laminated boards,
landscaping.

In India, it is use
for walls,
partitions, troughs
and mats. In
Myanmar, it is
used for making
houseframes,
wattle-and-daub
walls, partitions,
concrete
reinforcement, anc
ceilings.

12.

Dendrocalamus
strictus

Male bamboo,
Solid bamboo,
and Calcutta
bamboo.

It is a tall, dull long greeoolored
bamboo species, which grows
thickets consisting of a largy
number of heavily, and branche
closely growing culms. It reacheg
height of &18 m.
It is widely found across South ai
Southeast Asia, particularly dia,
Nepal, Bangladesh, Myanmar, an
Thailand. It is also found in Cuba

They are used fo
making house
frames, rafters,
tent poles,
concrete
reinforcement,
walls, scaffolding
and fences. The
leaves are used fo
thatching. Used by
the British army in
India for making
lance shafts.
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13. |Dendrocalamus | Chivari or Me| Itis a graceful migized northorny | Traditional uses o
stocksii in Maharastra. | bamboo species with loose| Oxytenanthera
Previously Konda, spaced solid erect culms rangil abyssinicainclude
known as | Oorshema and | from 3050 mm diameter, which weaving for
Oxytenanthera | Marihal provides flexibility in harvesting basketry, as &
stocksii bamboo in| easy management, and stea( building material

Karnataka ang income to farmers. This species| for local
Manga in Goa. | haturally  distributed  Centrg construction,
Also known ag Western Ghats from Kasargod in| houses, and
African lowland| Kerala to Ratnagiri in Maharashtr{ furniture, and in
bamboo, the Southern
savannah Highlands of
bamboo or Tanzania in Iringa
Bindura Mbeya and
bamboo. Ruvuma Region. |
is tapped for itg
juice, and
fermented  for
the production of
a local alcoholig
beverage.

14. |Melocanna Muli Bamboo,| Itis tall, smalculmed bambog Young shoots ar
bambusoides Pear Bamboo| with greenish young culms ar] cooked. The
SynonymsBambusa | Berry bamboo, strawcolored old culms. | shoots are alsd

baccifera, Melocanna

baccifera,

Terai bamboo.

grows in clumps composed
many wellspaced culms. It h;
a dense appearance due to
branching habit. It arn
evergreen bamboo, grows u
to 10¢25 m tall. It is native tq
Bangladesh, Mgnmar, India,
and Thailand.

sliced and drieg
in the sun for
preservation. The
remarkable large
fruits are fleshy
and edible. They
are used as :
famine food. The
leaves may bg
used in brewing
liquor.

Tabashir
siliceous
concretion found
in the culms of

is a

the bamboo
stem, can be
collected from
the culms. It ig
used as a tonic in
treating
respiratory
diseases.
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15.

Ochlanda travancoricd

Reed bamboo

The bamboo is endemic to th
Western Ghats, India. It
naturalized in the West Indieg

Used for making

mats, baskets
handicrafts etc.
The plant is
sometimes

cultivated as 4
soil binder and
source of
materials.

16.

Schizostachium
dulloaa

Synonynleohouzeau

dullooa (Gamble)
A.Camus
Teinostachyum
dullooa Gamble

Dulloo/
Doloban

Thinwalled, clumpforming
species distributed in thg
moist semi evergreen forest
of NE India (Assam, Sikkir
Meghalaya, Tripura, Mizoran
Nagaland, Manipur)
Bangadesh, and Myanmar.
is among the 38 bambo
species listed by  thg
International Network forn
Bamboo and Rattan (INBAHR
Beijing, China and th
International Plant Geneti
Resources Institute (IPGRI)
the priority species. Amon
the 78 species of bambog
distributed in NE India.

17.

Thyrostachys oliverii

It is an evergreen, perennig
clumping bamboo with shor
rhizomes. The erect culms ci
be 15- 25 meters long; 50
70mm in diameter; with
internodes 40 60cm long.

The culms are valued as a lo
source of material fo
construction. The seed is als
eaten locally. In Thailand, th
young shoots are harveste
commercially for the
production of  steameg
bamboo shoots, which ar
canned and exported. Th
plant is sometimesgrown in
villages and is also introduce

in some parts of India.

Young shoots are
edible.
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18. |Phyllostachys Madake, Giant| It is a monopodial typéWeaving and

bambusoides timber evergreen bamboo, which cg ornamental
bamboo, or| reach a height of roughly 20 | purpose
Japanese timbg (66 ft) and a diameter of 10 cf
bamboo (3.9 in). The culms are da

green, with a thin wall tha
thickens with maturity, ang
very straight, with long
internodes and two distinctivg
rings at the node. The speci
is thinskinned, easily spl
lengthwise, has long fibres
and is strong and highl
flexible, even when split finely

2.3. Propagation of Bamboo

Bamboos can be propagated either by reproductive method or vegetative method. Reprodudtive
method involves the production of new bamboo plants through seeds while the vegetative method
makes use of vegetative parts such as rhizomes, culms, and branches.

1. Seed Propagation
2. Vegetative Propagation

2.3.1. Seed propagation

This method is very seldom used because of the rare and irregular flowering of most bambgpos
observed locally which produced infertile seeds or seldom develop seeds. Moreover, mpst
bamboos geerally die soon or a year after flowering. If seeds are available, this is the best methpd
ds

of bamboo propagation since clump age would be known at the initial stage of its life cycle. See

can be used for seedling production only for short duration girmen six months.

2.3.2.Vegetative Propagation

Vegetative propagation of bamboo involves using part of the parent plant to produce a new plant.
There are several ways of accomplishing vegetative propagation including culm cutting, brarjch
node cutting,whole culm burial, rhizomes or offsets, layering, macro proliferation and tissug
culture. The following is a brief account on the different methods of vegetative propagation fpr

bamboos.

i. Rhizome (offset) based propagatiohis an age old traditional method but suitable for
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cultivating few clumps only, particularly in small and accessible regions. Offsets or rhizomes gre

conventionally used for propagating sympodial bamboos. An offset is the basal portion of a sin
culm to which the rhizome axis and roots are attached. The propagating material in this metho
whole rhizomes or portions, each with single culm having three to five basal nodes (called offse
Preferably, 1to 2yearold culms from the peripheral portiof a clump are selected for offset

planting, and cut at 1.01.5 m height. The culms are cut in a slanting manner with two to threq

nodes left at the base, or right above the node without damaging the basal portion of the brang

The rhizome attachinthe culm is dug and cut 30 to 45 cm from the ground. The rhizome and

roots attached must not be damaged when collecting tkreetsff and the buds must also remain
intact. The underground parts of the offset should be wrapped with moist substratunmdike ba
stem, coir or gunny bag to avoid drying, in case of delayed planting due to transportation. Thg
offsets can be planted in pits in the field, or alternatively potted in mesized gunny bags. The
culm top should be covered with polythene bag amitycéilled with water to prevent drying in
field. Alternatively, covering the cut end using satbw dung mix is also practiced

ii. Cutting-based propagationv¥ e get ati ve propagation usin
rhizomes/offsets (Ntirugulirweet al 2012) as cuttings are easily available for largescale

propagation. This could be achieved by eit

a. Culm cuttings:The culm segments with2 nodes are removed from mother plant and
treated with root inducing chenails. The method has been successfully tested for mos
of the economically important bamboos. Plants raised from cuttings develop faster
culms as compared to seedlings. Though it is applicable for both #mdkhin walled
bamboos, the success rate thin-walled bamboos is quite low. This method enables
the largescale multiplication of superior varieties with rooting in 90 days. Culm/branch
cuttings are more suitable for propagation because of easy handling and abund
availability, and they can beollected from the stock material without affecting the

rhizome system. Culm cuttings are 80% more successful than the offset method.

b. Branch cuttings It is a simple and easy method of propagation, but the success (
rooting is not as high as in enlcuttings. The primary branches are easily separated

from the hollow main stem of an upright shoot and reduceeBta@le cuttings, which

are buried in growth medium. Though abundant availability and ease of handling af

advantages of this method, itrisstricted to thickwalled bamboo species with stout

branches only, like Bambusa spp. or Dendrocalamus spp. This method
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timeconsuming, as branch cuttings requirémonths for rooting and 120 months

for rhizome development.

iii. Layering- For layering,a whole culm, or a branch bearing part of the culm is brought in
contact with a rooting medium when it is still attached to the mother plant. The branch is bgnt
down to the ground so that the nodes are pegged into the soil. Roots develop from the ngdal

regons, which are then separated and planted in polybags for hardening.

a. Ground or Simple layeringLess than two year old culms are selected and the top part

124

are cut off to stimulate bud growth, and the side branches are trimmed. The culmlis
bent down intoa shallow trench, pegged down and covered with soil or rooting
medium. Rooting and sprouting occurs in the nodes, and after rhizome formation the

nodes are separated by cutting at the internodal regions

b. Air layering or Marcotting. This involves applicatin of rootpromoting medium

around nodes of the culm, which may be wrapped with coconut fibre and/or watgr

hyacinth roots. Marcotting is performed by bending the culm to a slanting position
supported by a prop. After pruning off the branches, the nodesaered with suitable
rooting medium and held in position by tying. Rainy season is best for marcotting, sing¢e

the medium should always be kept moist.

c. Stump layering This method is not common. The culm is cut leavifrgt2asal nodes
and the stump is eered using rooting medium. Use of Indole Butyric acid is found to
enhance sprouting and rooting. The use of this method is limited by low success rafe.
Only 10% survival has been reported in B. vulgaris and D. giganteus through stunjp

layering.

d. Seedling &yering Polybags with seedlings are placed in horizontal positions allowing
the nodes to touch the ground. The nodes are covered with rooting media with the
branches standing above. Rooted nodes are then separated and transplanted to [poly
bags. This proas can be used repeatedly to produce more planting stock from limited

number of seedlings.

iv. Macro-Proliferation: In order to increase number of plantlets from rooted cutting and tog

reduce cost of production, maepooliferation of 6 months old rooted timigs with 23 tillers and

miniature rhizomes may be done. To avoid the chances of shoot wilting and root drying it|is
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performed under shade, especially during morning or evening. The polythene cover and the pot
mixture are removed without damaging t©and rhizome. Then;2Atillers with roots and rhizome
are separated using secature, and around 2 to 3, plants can be made from one six month old r
cutting. Macreproliferated plants must be kept in shade/ shade house¥avekks or till new
root and leaf development takes place, after which, plants can be kept in open nursery. Afte
months, to boost growth of the plants, NPK solution, or slow release of nutrients can be provig

at regular onenonth intervals. To get further plants, the progesspeated after six months, and

ing
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about 56 folds multiplication can be achieved in one year from 6 months old single rooted cuttin

S

using this method. This cycle can be repeated every year for planting stock production to rdise

large scale plantations epending on the species, each plant can be multiplied three to seven tim
using this method. Though seed dependency is a major drawback, a large number of planting s
can be produced from limited seeds, and the planting stock can be maintained unsérg, n

without going for repeated nursery establishment every year.

2.4. Soil and Climate

The soil for bamboo plantations should be well drained. They grow well in sandy loam or loanmy

clay soils. Bamboos have also been reported to grow in swampyH&ud soil with slightly acidic

nature or with pH around 4.5 to 6 is good for bamboo cultivation. The soil with high water table

is favourable for the growth of bamboo. The warm temperate and tropical climates are the b
climates for bamboo cultivatioit. is believed that the under these conditions, it grows 3 inches a
day. Rainfall should be not less than 1200 mm a year for bamboo cultivation. Humidity of the ar
should be in between 76% and the wind velocity above 80 km/hr can cause problemsgdurin

the development stage

2.5. Land preparation
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The site selected for bamboo plantation should be cleared of bushes, grasses and other unwantec

materials or plants. The cultivation area should be cleaned so as to facilitate intercropping

proper layout is designed and pits are dug for planting. Heeodithe pit depends on the type of

A

planting material being used. Generally, the pits are made large and deep so that the newly planted

bamboo gets established easily. The dimensions of the pit are 60 x 60 cm in heavy rainfall arg

Small pits of size 3@ 30 cm are dug for well rooted seedlings. Where the rainfall is scanty, pit$

of size up to 1 m are created to improve micabchment. The spacing between the seedlings

should be 5 x 5m, so that 1 hectare of land can approximately accommodate 400 indeoffset

38

Pas.

p




should be placed 3P0 cm below the ground and should be covered with soil. It is necessary o

slightly press the soil around the seedling

2.6. Manure and fertilizer

Top soil mixed with 2 kg of phosphoric fertilizer is filled in each pittagl0 cm and planting

should be done just before the rainy season. Bamboo is a plant, which needs excess nutrients
clump of mature bamboo needs 5 pounds of NPK fertilizer in a year. The plants need a cons
supply of nitrogen and potassium. Theagreolour of the bamboo and the growth of new shoots
depend on the content of nitrogen in the soil. The development of strong, healthy root ma
depends on the amount of potassium in the soil. Macronutrient silica is also required by the plg
for extremegrowth of the bamboo clump. People in the rural areas also use cow dung as a fertili

for bamboo.

2.7.1rrigation requirement

The production of healthy bamboo depends heavily on irrigation. A drip irrigation system or
sprinkler arrangement can be an effective solution for supplying water regularly to the plan
During the first few months, watering should be done on a reatss because the bamboo plants

take time to establish in the soil. Once the plants get rooted firmly, then the interval of water sup

can be increased.

2.8.Intercultural operations

Weeds in the soil can prevent the growth of bamboo by absorbingtitents from the soil. So,
regular and systematic weeding should be done. The weeds removed from the farm should

disposed properly. An area of 60 cm around the bamboo plants should be always free from we

Mulching helps in proper bamboo growthhel areas having less rainfall or have dry weather
conditions, mulching helps to prevent soil water from evaporation. Dry organic matter or di
leaves are spread around the base of bamboo plants as mulch material to preserve soil moi
and also to conttaveeds. Mulch also protects the young bamboo shoots from direct sunlight ar]

facilitates in producing good quality shoots.
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Managing the clump is highly essential as this improves the productivity of the farm. The unwanted
culms should be removed as atpEfrmaintenance activity so as to decongest the clump old and

rotten culms should be removed to promote the growth of healthy shoots.

Intercropping is done during the early years (3 years) of planting bamboo. Most plants, which are

intercropped with bamdo, are ginger, turmeric, chillies, and other shade loving plants.
2.9.Pest and disease control

The first important step in disease management is to monitor the plants regularly. Most of the

diseases can be controlled by the cutting and removal otedfgarts of the plant. The debris,

thus collected should be burnt. The cultural operations should be carried out before the monsoon.
Application of prophylactic fungicides can also help control the spread of diseases. (Table 2.2)

Table 2.2. Common diseasi# bamboo plants are:

Sr No | Disease Causal Organism

1 Bamboo blight Fusarium semitectum

2 Branch necrosis and tip dimack Fusarium sp.

3 Witches' broom Aciculosporium take

4, Little leaf Mycoplasmalike organism

5. Thread blight Botryobasidium salmonicolor

6. Leaf rust Dasturella divina

6 Leaf spot Exserohilum holmii and E. rostratum
8 Foliage blight Bipolaris maydis and Bipolaris sp

9 Rhizome and root rot Rhizostilbella hibisc

Pests that attack the bambaants are:

1. Aphids
2. Scales
3. Mealy bugs
4. Termites
5. Beetles
Non-chemical insecticidal soap is the best way to prevent the insects from infesting the plants.
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=Y Pests that
Termites Beetles attack

bamboo

2.10.Bamboo Flowering

Bamboos flower only once and die afterwards. The reasons for it still not clearly understood. Th
are two different kinds of flowering pattern in bamboo. They are:

1. Sporadic

2. Gregarious

a. Sporadic flowering

The flowering pattern, which is usually not widpread but can happen to either singular plants
or all of the same species within a localized area, is known as sporadic flowering. It is brought

by environmental factors (such as drought or cold) rdttzer genetics. Sporadic flowering rarely

1%

ere

on

results in the production of viable seeds but on the upside, the plants very rarely die after the event.

b. Gregarious flowering

There are some bamboo species, which flower at the same time over an entirat;@tdime
even say all over the globe. This is called gregarious flowering, i.e., simultaneous flowering of

the bamboos of a single clone spread over a large geographical area. Gregarious flowe
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generally progresses in waves for a period of two teetlyears from one end of a forest to the

other. This is a strategy of nature to prevent the entire bamboo forest area from dying after

the

bamboos have flowered. Gregarious flowering often happens in different stages because mature

stems start to produseds first. When the seed ripen and eventually fall off, the bamboo plar
loses all its leaves, and the culm starts to dry up from top to bottom until it finally dies. Gregario
flowering is easily observable when it happens because of all the drieddaitens (straw like

color) and the thousands of spikes in their branches. These spikes bare the seeds, which are us

very similar in appearance to rice, wheat or barley.

Scientists believe that there must be some kind of genetic alarm that signdlsersion of all
energy to flower production and the cessation of vegetative growth. This mechanism, as well
the evolutionary cause behind it, is still largelgngstery. Apparently, once a particular species
reaches its life expectancy, it will stao flower, which is then followed by the development of

seeds.

2.10.1. Bamboo dies after flowering

t
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The two most probable explanations for why bamboo dies after flowering is that seed production

requires an enormous amount of energy which stresseartfiaob plant to such an extent that it

will actually die. A second explanation could be that the mother plant is creating an optimpgl

environment for its seedlings to survive. In other words when the mother plant dies, the bamk

seedlings will have full a@ss to water, nutrients and sunlight that would otherwise be used by the

mother plant.
2.10.2 Consequences of gregarious flowering

The mass flowering of bamboos and consequential seed setting also have economic and ecolo
consequences. The huge ambof seeds in forests attract large populations of rats and othe
rodents which may consume all available food crops and may cause severe spread of diseas
surrounding villages. Furthermore, when bamboo stems die, local people lose access to a
building material for their homes and agricultural activities. Various methods have been tested

revive flowering bamboo but only a few have been effective in some cases, many have not.
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Table 2. 3. Flowering cycle in different Bamboo species

Species Number of Years
Bambusa balcooa 3545
Bambusa bambos 45
Bambusa tulda 30-60
Dendrocalamus giganteus 40
Dendrocalamus hamiltonii 3040
Dendrocalamus longispathus 30-32
Dendrocalamus strictus 2545
M. baccifera 40-45
Ochlandra ebracteata 7
Phyllostachys bambusoides 120
Sinarundinaria wightiana 01
Thyrsostachys oliveri 48-50

P el

- - ---gp,-.-.

N

Gregarious flowering Sporadic flowering

2.11.Global scenario

The geographical distribution of bambdepends on climate. It adapts easily to a range of climatic
and soil conditions, and is therefore widely distributed in the tropical and subtropical zon

between approximately 46°N and 47°S latitude, reaching elevation as high as 4000 m in

Himalayas ad parts of China. Normally, bamboo thrives at temperature range of 8.8 to 36°C, bt

some species can grow in cold climate with temperature of aBOUWC (Troya and Xu, 2014).

Rainfall plays a dominating role in the distribution and growth of differpeties. Bamboo

prefers region of high rainfall ranging from about 1270 mm to about 6350 mm or more (Ha, 2030;

Ramet al, 2010; Songt al, 2011).

Geographically bamboo is distributed in three main regions; namely, the- Rsaific Region,
the Amercan Region, and the African Region (Troya and Xu, 2014). About 80% of bamboo fore

lands and species in the world are distributed in Asia and Pacific regions. Within its tropical a
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temperate climates, Asia has many advantages for bamboo growth aagdomniirore than 900
species in 4B0 genera. Many Asian countries such as China, India, Myanmar, Indonesi

Thailand, and Vietnam are very rich in bamboo resources.

There are different opinions of scientists on the distribution of bamboo species. Agdardin

Sharma (1980), Soderstrom & Ellis (1987) and Upreti & Sundriyal (2002) bamboos are 12%

species under 75 genera spread in all over the world whereas Ohrnberger and Georrings (1
mentioned approximately 110 genera and 1010 to 1400 species. Lo@®R) &ffirms that in

Latin America have 20 genus and 429 species. According to €&h&n(2009) China has 500
bamboo species belonging to 48 genera, Brazil has 256 species of which 176 are endemic (G
et al, 2015). India has 148 species and 29 gef®harma and Nirmala, 2015) and Japan has 84
species (Bystriakovatal. 2003).

Figure: A sketch map of World Bamboo Distribution. The Adratific Region (1); The
Americabdés Region (11); The Afric

2.12.World bamboo market

According to Global Industry Report, the global bamboo market at USD 72.10 billion in 201P
which is expected to reach over USD 98.75 billion by 2026, growing annually at around 5.5p6

during the period from 2020 to 2026. Although India has 30% of the wbdd¥oo resources

H85)
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with the world's largest growing area of more than 15.69 million hectares, the country taps ofly

onetenth of its bamboo potential contributing to only 4% share of the global market for bambd

products.
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Top five exporters of bamboo in Top five importers of bamboo in
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Fig 2.1. Top five exporters of bamboo Fig 2.2 Top five importers of Bamboo

Fig sourcehttps://trendeconomy.com/data/commodity _h2/140110
The market for bamboo products is large in high income countries, while global supply

dominated by China. According to a study, the top five global exporters of bamboo in 2021 we
China, Netherland, Denmark, Indonesia, and Thailand (Fig 2.1). Howteetop five leading
importers were India, Netherland, USA, Italy, and Spain (Fig Fig 2.2). Three countries, name
China, India, and Myanmar account for 80 per cent of the total bamboo area in the world. T
industrialization of bamboo is at low level India, suggesting that on the supply side, products
are not being produced in significant quantities. As a resxirts of bamboo based products
are very low and have been stagnant for many yearBespite India being abundant in natural
bamboo resouwes, it is a net importer of bamboo. Globally, the market for sustainable produc
has been on the rise, as there has been an increasing awareness about sustainable consun
The public and private sectors thus have a role to play in identifying thiedoactusters within

the country and in developing the necessary ecosystem for their full utilization.

Why China is a leader?
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China is one of the most important countries for bamboo production and processing. Its bamipoo

resources, area, growing stockdamade volume all rank first in the world, and are reputed as
Kingdom of Bamboo. China has made a breakthrough in the development and scientific cultivat
of bamboo. At present, China ranks first in bamboo research worldwide, because of numer

researh units and strong technical force. Some of the main reasons are mentioned below:

A Political will: China is the earliest country to develop and utilize bamboo resources aftér

realising the presence of abundant bamboo resources and the largest bambes éovest

The Chinese government attaches great importance to developing the bamboo industry,
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https://trendeconomy.com/data/commodity_h2/140110
https://trendeconomy.com/data/commodity_h2/140110
https://trendeconomy.com/data/commodity_h2/140110

A Strategic planning: the Chinese governmeis working towards the promotion of bamboo

A Team work: they have different groups such as estgroup, CEO group, farmer group,

Chinads forestry devel opthebambodiadastryf fower |[s u

industry, forest tourism and forest food industry. Being a good frierfteqfdor, bamboo

is a precious renewable resource and a new material of green economy. Chinese are us

bamboo resource to achieve the goals of poverty eradication, environmental protectign,

and green development.

ing

industry in a strategic manner. They have categorised industrial bamboo plants to be uged

at national and provincial level. The country has well defined laws and concrete framewofk

of regulations related to bamb industry. After identification of resource, they have
progressively worked towards the increment of the same. According they have a short ter

and long term economic goals for each year to be achieved.

artist, or craft mands group, administr

group is working towards their own goal.

Picture depicting the quality of straight bamboo poles produced in china
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2.13. National scenario

India has largest area under bamboo in the world, which is estimated around 15.0 million hectare,

with 136 species and 23 genera (ISFR, 2021). However, India stands second largest in term
annual cultivation of bamboo. Accorgjrio the Union Ministry of Agriculture and Farmer

Wel f ar e, I ndi ads annual bamboo producti on
all this, the countryods share in the gl oba

2.13.1. NationalBamboo Resource

S of

According to the India State forest report 2021, Madhya Pradesh has maximum area (1.84 milljon

ha) under bamboo followed by Arunachal Pradesh (1.57 million ha), Maharashtra (1.35 millig
ha) and Odisha (1.12 million ha) (Table 2.4) (Eig). The Northeastern States and West Bengal
account for more than 50% of the bamboo resources of the country. Other bamboo rich area
the country are the Andaman & Nicobar Islands, Chhattisgarh, Madhya Pradesh, and the Wes
Ghats. Although, bamdw is found in almost every state of the country, its distribution, and
concentration varies primarily due to the climatic and edaphic conditions. As compared to f{
estimates of ISFR 2019, the total bamboo bearing area in the country has decreaseuhitlioh.06

ha. If we compare the state wise area, the bamboo bearing area in Mizoram has increased by 1

—

n

5 of

fern

,085

sq km followed by Arunachal Pradesh (758 sq km). Similarly, Madhya Pradesh has shown highest

decrease of 2,473 sq km in the bamboo bearing area émllboyw Maharashtra (1,882 sq km).

Table 2.4: Distribution of bamboo resource in different states of India

Sr | State/UTs Bamboo Sr | States/UTs Bamboo
No bearing area | No bearing area
(Sqg.km) (59.km)

1 | Andhra Pradesh 6104 16 | Meghalaya 5007

2 | Arunachal Pradesh | 15739 17 | Mizoram 4561

3 | Assam 10659 18 | Nagaland 3947

4 | Bihar 1103 19 | Odisha 11199

5 | Chhattisgarh 10467 20 | Punjab 280

6 | Goa 288 21 | Rajasthan 1555

7 | Gujarat 3547 22 | Sikkim 994

8 | Haryana 39 23 | Tamil Nadu 4001

9 | Himachal Pradesh | 1027 24 | Telangana 4535

10 | Jharkhand 3717 25 | Tripura 4201

a7




11 | Karnataka 8624 26 | Uttar Pradesh | 1832
12 | Kerala 2404 27 | Uttarakhand 1201
13 | Madhya Pradesh 18394 28 | West Bengal 702
14 | Maharashtra 13526 29 | Andaman and | 1413
Nicobar Island
15 | Manipur 8377
Total 149443 Sq Kms

The major bamboo genera found in India are Arundinaria, Bambusa, Chimonobambus
Dendrocalamus, Dinochola, Gigantochloa etc. Bambusa and Dendrocalamus are tropical spe¢
whereas Arundinario and its associates occur in the temperate region and are @airhighn
altitudes in the Western and Eastern Himalayas. Phyllostachys is a genus of temperate to W
temperate region®endrocalamus strictus a predominant species of the dry deciduous forests,
while Bambusa bambdsrives in the moist deciduous fete.Gigantochloa rostratas the most

important bamboo species in the semi evergreen forests of Andaman Islands. The commerci

important bamboo species of the Eastern & the mmaitern India ardBambusa tulda,

Dendrocalamus hamiltonandMelocanna bhcciferra.

Source: ISFR2021

Bamboo Resources of India
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Fig 2.3 Bamboo resources of India

Bamboo is one of the fastegtowing species in the world and takes a much shorter period fron
plantation to processing, just 3 to 5 years, which is very less compared to most trees with 30 tg
years @ rotation in the tropics and subtropics. Therefore, it is perceived as one of the mg
important NoRTimber Forest Product (NTFP) in the world. It is amenable to multiple uses, an
is, therefore, well suited to value addition activities, generating theseteral employment

opportunities in the rural sector. Bamboos grow not only in forests but also widely raised
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homesteads and farms. Shade loving crops such as colocasia, ginger, and turmeric cap be

intercropped in bambebased agroforestry systemss leaves may be used as green fodder

throughout the year for the ruminants in the fodder deficit areas.

Bamboo has long been recognized as an essential commodity globally for its diverse applicati

ranging from household construction to utensils to faol medicines. Owing to its

DNS

ecofriendliness and large biomass production bamboo is being considered as an easy substitufe for

timber. Moreover, the bamboo also helps in the maintenance of soil health and checking eros
Therefore, due to the manifold \aahtages of bamboo resources are often designated as Gree

Gol d, Poor mandés timber, friend of the peog
2.14. Organisations Working For Bamboo

2.14.1.The International Network for Bamboo and Rattan (INBAR)

The International Network for Bamboo and Rattan (INBAR) was created in 1997, is ah

intergovernmental development organization that promotes environmentally sustainak
development using bamboo and rattan. It has 49 member States. In addition to itsi&ecreta
headquarters in China, INBAR has Regional Offices in Cameroon, Ecuador, Ethiopia, Ghana 4

India. (Sourcehttps://www.inbar.int/abouinbar/)

Its unique setup makes INBAR an important representative for Member States. With over 40
its Member States from the Global South, INBAR hésyed an especially strong role in

promoting SoutkSouth cooperation for the last 20 years. Since its founding in 1997, it has beg
making a real difference to the lives of millions of people and environments around the worl
with achievements in areas cdu as: raising standards; promoting safe, resilient bambog
construction; restoring degraded land; capadoityding; and informing green policy and

Sustainable Development Goal objectives.
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| NBARO s worangingj bst has sestegal core focus areak aac

Capacity building and training:
Climate change:

Energy

Construction and design
Ecosystem support

o o Io Do o P>

Livelihoods

A International trade
Guided by its2012 030 str ategy, | NBAROGS priority 1i§9
bamboo and rattan as strategic resources that support sustainable development and their ¢
economy action plans. Its strategy and performance contribute directly to at{easstainable

Development Goals (SDGSs), including:

SDG 1: End poverty in all its forms
SDG 7: Provide affordable, sustainable and reliable modern energy services for all

SDG 11: Access to adequate and affordable housing
SDG 12: Efficient use of natureesources

SDG 13: Address climate change

SDG 15: Protect and restore terrestrial ecosystems

INBAR is a permanent observer to the UN Convention for Biological Diversity, the UN
Framework Convention on Climate Change and the UN Convention to Combadifizgasen. In
2016, INBAR started the Global Assessment of Bamboo and Rattan for green developm
(GABAR), a major initiative to provide polieselevant information and suggestions about the
potential of these plants. The mission of INBAR is to enhémeevellbeing of the producers and
users of bamboo and rattan within the context of a sustainable bamboo and rattan resource ba

INBAR will continue to promote and support sustainable and green growth.

2.14.2.Centre for Indian Bamboo Resource and Teanology (CIBART)

It is a nongovernmental organisation (NGO) registered as a not for profit public company limite
by shares under Section 25 of Companies Act and Section 8 under Indian Company Act, 2013.
up in 2002, as an apex technical and pabigyanisation on bamboo in India, CIBART is devoted
to rural, economic and environment development. CIBART has developed and mentored

largest group of subsidiary NGOs and social enterprise. The CIBART employs 1024 people o

50

jreer

\S€E.

| =N

Set

he

N a




full time basis, mainly baboo artisans, and can address any need/opportunity for natural resour

utilization and value added products thereon.
The main objectives of CIBART to be pursued by the company on its incorporation are:

A To identify, plan, undertake, coordinate and supptrategic development activities on
bamboo & cane and related industries/ sector.
A To help and coordinate activities of organizations, agencies and other bodies a|

institutions on the development and utilization of bamboo & cane based products.

A To facilitate the linking of scientific, technical, management and financial expertise with

local partners with relation to Bamboo, Cane and related products.

A To provide expert resources that bridge scientific knowledge with local needs in strateg

areasof research, technology transfer, policy formulation and information services fof

bamboo & cane and related products / industries.

A To promote bamboo & cane based products and related technologies.
A To provide consultancy, assistance and research supfamboo related technology with

regard to the setting up and structuring of bambased industries, cultivation and

development of bamboo made products

2.14.3.Konkan Bamboo and Cane Development Centre (KONBAC)

In 2003, Sindhudurg was selected as ofne bamboo Action Research sites (ARS) by INBAR.
Later in 2004, Centre for I ndian Bamboo R¢
partner in India, established a nprofit NGO, the Konkan Bamboo and Cane Development
Centre (KONBAC) dedicateth bamboo and cane development in the Konkan region. KONBAC
was established as a fot-profit Section 25 company. The role of KONBAC is to take forward
the ARS programme in the Konkan division and utilize the available bamboo resources to hg
bamboo wdking communities derive greater economic returns from bamboo, expand its use
others by trying to overcome the caste and social prejudices, and generate employment and ing

through the setting up of bambbased enterprises. KONBAC has developed irs®ifgustaining

institutional ecosystem and has a fully developed facility for designing, prototyping and produciTg

premium bamboo products for Indian and international markets. It has in place mechanisms to
poor bamboo producers to larger lucrativarkets and has already emerged as a model that ig
being emulated elsewhere in India and overseas. It has established several facilities/area

expertise (both infrastructure based and human resource) within the organization.
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INBAR International

India
CIBART MNational
KONBAC Regional

Fig 2.4: Organisation stucture

2.15. Bamboo Policies of India

2.15.1. National Bamboo Mission of India

The National Bamboo Mission initially launched by Gol in 2006, with the following objectives|

such as:

A Toincrease the area under bamboo plantation

A To improve posharvest management

A To promote product development

A To rejuvenate the under developed bamboo industry in India

A To promote skill development, capacity building, awareness generation

Later, to realign efforts so as to reduce dependency on import ofbba, the restructured
National Bamboo Mission (NBM) has been launched in 2048 focus on the development of
complete value chain of bamboo sector and link growers with markets. In the same context, fthe
Government of India promulgated the Indian Fof@gghendment) Ordinance, 2017 to exempt
bamboo grown in nceforest areas from definition of tree, by amending the Section 2 (7) of thq
Indian Forest Act, 1927 and thereby doing away with the requirement of felling/transit permit f@r
its transport and econacuse. The major objective of the amendment is to promote cultivation o

bamboo in nofforest areas to achieve the twin objectives of increasing the income of farmers apd
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also increasing green cover of the country under the purview of National BambaaniViidajor

objectives of the Mission are:

A Toincrease the area under bamboo plantation infocest Government and private lands
to supplement farm income and contribute towards resilience to climate change as well
availability of quality raw matéal for industries.

A To improve posharvest management through establishment of innovative primary
processing units near the source of production, primary treatment and seasoning pla
preservation technologies and market infrastructure.

A To promote prduct development keeping in view market demand, by assisting R&D
entrepreneurship & business models at micro, small and medium levels and feed big

industry.

T

To rejuvenate the under developed bamboo industry in India.

™

To promote skill development, cagity building, awareness generation for development

of bamboo sector from production to market demand.

as

Nts,

jer

A To realign efforts so as to reduce dependency on import of bamboo and bamboo produfts

by way of improved productivity and suitability of domestic naaterial for industry, so
as to enhance income of the primary producers.
Considering the need and demand from bamboo based stakeholders and to provide che
bamboo products to the consumers, the Government has reduced GST on bamboo furnitur
bamboo fboring to 12%. The Mission also envisages establishment of primary processing un
close to the production area to reduce transportation costs and complete utilization of bambo

move towards zero wastage so as to improve economies of entreprenelowendosts to

aper
e &

D 1O

consumers. For popularizing use of bamboo & bamboo based products, seminars, conferences,

awareness campaign etc. at national, state & district levels are regularly conducted under
restructured NBM. Awareness is also created througl amith electronic media and participation
of NBM in fairs national & international fairs. (Source: PIB).

2.15.2. State Bamboo Policies

2.15.2.1 Assam bamboo and cane policy

The Assam bamboo and cane policy formulated in 2019, aims at sustainabtgpoerdl and
utilization of bamboo and Cane resources in the state through scientific management 3

stakehol derdés participation. The main act.i
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Conservation of the resource: to conserve the superior specresluctton of high yielding
verities for commercial cultivation and maintain a bambusetum to enable local artisans, bamk

growers and farmers to get fuisand information about morphological features, aesthetic

properties and growth characteristics ash plants.

Plant propagation: to maintain plant material for large scale cultivation setting up of differel

nurseries. The Table (2.5) provides the tentative details of establishing nursey.

1. Plantation: Raising of plantations either in Government/Panchayat/ community lang

Table 2.5. Nursery establishments as per National Bamboo Mission

Maximum
Tentative Activities I(ré(;entlvesin Pattern of Assistance
Lakhs)
Bamboo Nursery Hi-tech (2ha) | 50 100% of cost to Govt
both in public ang sector and 50% of co
private sectors | Bjg (1 ha) 16 to private sector a
including credit linked back
Strengthening Small (0.5ha) | 10 ended subsidy
(project based) '

including wastelands or in Farmers field either as block plantations or in their homeste
gardens (Table 2.6). As per the plantation, maintenance funds in subsequent two years S
belinked to survival percentageminimum 80% after 1st year and 100% after 2nd year,

with replacement saplings of the same age as that of the remaining surviving ones.

Table 2. 6: Financial assistance for bamboo as per Assam bamboo policy

Sl

Tentative Maximum
Activities Incentives
(in Lakh)

Pattern of assistance

Minimum area|
to be planteg
(as suggeste
by State
Bamboo
Development
Agency)
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High density| Rs 1.00 lakh pe[100% of cost to Govt. sect¢ 0.5 ha

Bamboo ha over a periodand 50% of the cost upto 2 |
plantation on of 3 years (~ <3000 plants), 30% of th
Govt./ Panchayat cost for 2- 4 ha (up to 1000(
Community land plants) over 3 years

including waste (50:30:20). For plantatio
lands above 4 ha no subsidy will |

provided. Mantenance funds
will be linked to performance
(survival %)

Block Plantation/ Rs.1.00 lakh pe|100% of cost to Govt. and 50y 0.14 Ha

Boundary ha (equivalent tdof the cost of Private Sect(
plantation on Rs 240 per plantover 3 years (50:30:20|(1 Bigha)
far mer 6s Maintenance funds will bt

linked to performance
(survival %)

. Transfer of TechnologyJnder this programme, skill development / training of farmers,
field level workers, and Entrepreneurs will be taken up. Training to bamboo farmers ¢
scientific harvesting of bamboos and bamboo shoots will also be encouraged.

. Postharvest storage and eatment facilities Use of Integrated pest management and
Preharvest and pobfrvest treatments are effective in reducing damage by fungi ang
insects. Finding a suitable and ceffective treatment for protection against biodegradation
and fire needs ftiner research.

. Inventory, data collection, and Researdetailed inventory of bamboo resource inside
forests and outside forest areas is essential. It will be collected by engaging so
Government Agency and/or through private Agencies or contractuatidoaries.
Research for the identification of genetically superior varieties/ Species, establishment
Tissue culture lab, demonstration plot establishment, and Bamboo Market Research
also be promoted.

. Encouragement of Bamboo entrepreneupomdion of Small and medium scale
industries, through entrepreneurship development; revival of old plywood industries §
bamboo processing area, standardization of bamboo species and focus on activitieg
promote bamboo products as well as its market

. Develpment of Infrastructure/Bamboo Clustesetting up of bamboo cluster with basic
facilities like provision of shed, power, water supply, effluent treatment plant etc
Development of effective value chain from the sourcing of raw material to finished produg

marketing. Based on PPP model, financial support upto 50% of the project cost may
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2.15.2.2. Nagaland Bamboo Policy

Nagaland has rich bamboo resource therefore the policy aims to develop the bamboo resoy
and transform the bamboo as an enterprise. The main features of bamboo policy action q

include:

provided to the Bamboo/Cane based Manufacturing/ Processing units for promoting t
Bamboo/Cane plantation and arranging for the buyback of the same.

. Marketing: promotian of bamboo and cane products through advertisement on and off
platforms, Zone & State Level Exhibitions, and encouragement-apsen order to boost
bamboo market. Further, for marketing of bamboo products, the Government of Assa
would encourage G@rnment agencies to utilize bamboo for door frames, doors, window
frames, windows, indoor and outdoor furniture, flooring, wall cladding and outdoor deckin

in all Government Projects and also in Private Projects.

. Development of Natural Bamboo Forest: identification of natural lbansbea, and their
management according to the approved plan.

. Bamboo Plantation Development: Promotion of bamboo cultivation by individuals ang

communities on private and community lands, introduction of superior varieties of

seedlings, development ofrtboo nursey, streamlining of finance and credit facilities for
bamboo plantation management and harvesting, and Development of mechanism
technology transfer, extension and awareness education.

. Regulation of bamboo harvest: to make the production eambportation of bamboo

cumbersome and hassle free.

. Protection from forest fire: adequate financial measures required to control the econonj

loss from fire.
. Bamboo flowering and strategy to utilize surplus bamboo: often there is damage
bamboos whé harvesting therefore, construction of extraction road/path network to redug

extraction cost. use of improved products from bamboo for infrastructure developme

works like construction, road laying, retaining walls, jhum terracing, water harvesting

structures and gabions
. Bamboo trade: With increased bamboo harvesting before the flowering and establishm

to bamboo industries and with support incentive framework, trade in bamboo and bamb
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10.Research and development: Appropriate technology and technohtgfer would be

11.Institutional arrangement: the bamboo agency shall be assisted in its function by two T4

12.Funding of the bamboo policy: The Bamboo Agency will maintain a Bamboo fund tg

products within and outside the State shall grow. It shall beetideavor of the State to
promote trade in bamboo and bamboo products among the people. A study to organize
marketing structure of the Bamboo Industry that may evolve in the State is a priority nee
Infrastructure for development of bamboo trade emtimerce: A very good network of
extraction roads is required which need to baupiewith schemes such as afynk roads

and rural connectivity programmes under PMGSY. It shall endeavor to initiate speci
infrastructure programmes for Bamboo roads ateengthening the Rural Power
programmes to provide special infrastructure for the development of bamboo as an indus
in Nagaland.

.Devel opment of bamboo as an enterprise:

evolve policies and action plansttwill focus on the following aspects:

A. Promote bamboo based industries:

i. Food Products ii. Medicinal, Chemical Products and Alcohol Beverages iii. Craft,

handicraft and Art Productw. Value added products and wood substitutes such as ply,

flooring tiles, shuttering, etc.

B. Create awareness of the uses and value of bamboo by imparting training, seminar,
workshop, etc.

C. Promote and develop traditional usage of bamboo

. Human resourcand entrepreneurial development: Adequate pool of trained labor to b
created for the purpose. The activities that help in strengthening the market and associg

group shall be promoted.

facilitated through establishment of technology part to facilitate effective lab to lang

transfer.

forces one, for development of bamboo as resarad enterprise and the other e for

Development of Bamboo as an enterprise.
achieve the goals as set out in the Nagaland Bamboo Policy. This shall consist of the fu

received from the National Bamboo Mission, allocations from the State Plan and any oth

sources as the Agency may so obtain.

57

he
d.

—t

try

1%

ited

sk

nds




13. Sharing of benefits: The State Government will levy the royalty Sale tax excise and afy
other taxes as enforced from time to time antihmboo harvest and the Bamboo Products

produced in the State.

2.15.2.3. Tripura Bamboo Policy

Tripura lies in the highest climate, vegetation, precipitation zone of the country. State is endowed
with rich and diverse bamboo resources. Hence the patigigages to develop bamboo sector in

the state through a markied communitybased utilization, development and conservation of the
resource in forest and farm areas. The approach of the policy in achieving the above mentioped

objectives would be based the following:

Community and private sector participation in bamboo development

Support to activities focussed on conservation of bamboo resource

Plant propagation

Enhancement of the production base

Management Information System (MIS), inventory and database development
Promotion of handicrafts

Industrial utilisation and entrepreneurship development

Bamboo utilisation in building material and low cost housing

To Po Do To To Io o Do Do

Development of marketing and trading plan and systems

The strategy involves:

Community participation
Conservation of the resource
Plant propagation
Development of the resource
Inventory and data collection
Handicrafts

Industrial Use

Building Material

© © N o g M wDd PR

Marketing
10.Funding and institutional strengthening

11. Monitoring and regulation

58




2.15.2.4. Manipur bamboo policy

The Manipur Government has recently come out with Draft on Manipur Bamboo palitythe

intent of harnessing the huge economic and environmental potential of Bamboo, the Maniy

Bamboo Policy envisages:

1.

Sustainable development and utilization of bamboo resources through scientif

management and research.

. Revitalization and prommn of local traditional bamboo craft and art with improved

technology, design, and market linked trade for value added items for export through

industrialized mode of production.

Promotion of bamboo based industries at cottage level, small scale, nsedierand large
scale for utilizing the resources at a sustainable level for generating assured income
farmers and entrepreneurs. The policy will provide a road map for developing bambq
based enterprises. Developing bamboo based industries and autyaxagirong link

between the producer (farmer) and industry.

ur

c

to

(0]

Promotion of bamboo sector development as an essential component of rural developnient

strategy linked with forestry and adrusiness sector in the State promoting rural

employment.

Promotion ébamboo as an essential wood substitute by increasing bamboo production ahd

bamboo based enterprise to reduce pressure on forests. To ensure the ecological
environmental benefits of bamboo are harnessed to its potential for the State.
Developing banboo sector through markktd and communitpased resourcing leading
to augmentation of the rural economy.

Promotion of private bamboo plantation (individual and community owned) as a key thru

area for future economy of the State.

Promotion of awarems s and wunderstanding of bambag
traders, industry, and people of the State to harness its full potential and spur rural g
industrial economy of the State.

Effective exploitation of existing bamboo before the impendingayregs flowering. To

design effective mitigation and management strategies.

2.15.2.5. Madhya Pradesh bamboo mission

The main objective of the state bamboo missions are:
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4. To rejuvenate the under ddoped bamboo industry in India.

5. To promote skill development, capacity building, awareness generation for developms

2.15.2.6. Maharashtra bamboo plicy

Although the state does not have a concrete policy for bamboo but the government |
recommended few strategies to promote bamboo, these include:
1.

10. Commitments regarding availability of bamboo
11.Promotion of farm bamboo

12.Promoting intenseamboo farm clusters

. To improve posharvest management through establishment of innovative primary

© © N o g &~ w D

To increase the area under bamboo plantation infooest Government and privaends

to supplement farm income and contribute towards resilience to climate change as well
availability of quality raw material requirement of industries. The bamboo plantations wil
be promoted predominantly i n flandsnarabke 6

wastelands, and along irrigation canals, water bodies etc.

processing units near the source of production, primary treatment and seasoning pla
preservation tehnologies and market infrastructure.

To promote product development keeping in view market demand, by assisting R&
entrepreneurship & business models at cooperative, micro, small and medium levels §

feed bigger industry.

of bamboo sector from production to market demand.
To realign efforts so as to reduce dependency on import of bamboo and bamboo prodd
by way of improved productivity and suitability of domestic raw material for industry, so

as to enhance income of the primary producers.

Redefine the role and responsibilities of the Secretariat

Creating bamboo cells within Social FargDirectorate (SFD) and FDCM
Improved communication for bamboo sector

Multiple Stake Holder Agency for developing bamboo sector in Maharashtra
Bamboo for Artisans

Increase in bamboo specie biodiversity in Maharashtra forests

Proper segregation and treatment of bamboo in bamboo depots

Installing treatment plants within or near big bamboo depots

Developing bamboo resources within forests
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13.Removal of restriction on farm bamboo movement by withdrawal of Transit pass systemn

14. Human Resources for the Bamboo Sector

Although India has the highest area under bambodnygé is a net importer of bamboo. Many

states have not yet drafted their bamboo policy. The states, which had already drafted have nof yet

revised their policy after bamboo moved into grass category. There is a huge difference betwgen

the written policy ad the actual ground work that is going on. Almost twelve states have a godd

existing bamboo resource but still no action plan is present to conserve those resources.

The restructured National Bamboo Mission (NBM) has also been launched 1i2@d8oas on

the development of complete value chain of bamboo sector and link growers with markets. w1th
ati

an aim to support the objectives of National Bamboo Mission and promote the bamboo cultiv

fithe case study on bamboo farmingg was under tdarg amd Latundist8at of d h

Maharashtra. The study highlights the actions, which are currently being taken by the farmers

other stakeholders to promote bamboo farming in both the areas.
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. METHODOLOGY

The study was conducted in Sindlnogl and Latur districts of Maharashtra. Maharashtra is a statsg
in the western peninsular region of India occupying a substantial portion of the Deccan plate
According to ISFR 2021, the total geographical area of the state is 307,713 sq km. the tg
population is 112.37 million out of which 45.22 per cent is urban population and 54.78 per cent

rural population. There are a total of 35 districts in the state.

Bamboo is a fast growing, wide spread, renewable, versatile, low cost natural resourcgo Bam
helps in climate change mitigation by sequestering carbon. It can absorb nearly 400 tonneg
carbon per hectare. According to Forest survey of India, 2021 the total bamboo bearing area of
country is estimated to be 15.0 million hectare. Out ofdted area, Maharashtra has 1.35 million

hectare of area under bamboo. However, as compared to ISFR 2019, Maharashtra has show

decline of 1882 sq km in bamboo bearing area.

Sindhudurg is a home endrocalamus stockr Manga bamboo. Manga baatbhas been the

preferred choice among farmers for its multipurpose uses. It is solid without thorns and gro
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straight, achieving a height of 15 m. It is used as stakes in horticulture, for making implements,

for scaffolding and for making furniture andridicrafts. It starts yielding after five years, yielding

eight to 12 sticks every year. The Konkan Bamboo and Cane Development Centre (KONBA|
dedicated to bamboo and cane development in the Konkan region is working actively to prom
bamboo cultivationand related enterprise. It has in place mechanisms to link poor bambd
producers to larger lucrative markets and has already emerged as a model that is being emu

elsewhere in India and overseas.

Latur district falls in the Marthawad, the worst drotigffected region in Maharashtra. The

farmers are looking for crop options which can fetch them good income but require less irrigati
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and management. Recently they are being educated about the benefits of bamboo farming by

phoenix foundation. Phoenix fadation is a nolgovernment organisation working towards the

farmerdéds education and rur al devel opment i

Sindhudurg has achieved a little success towards development of bamboo sector due to

presence of KONBAC; however, Latur is still at itgtiad stage.

a. Sampling

the

A non-probability sampling method, purposive sampling was used in this research. In purposive

sampling, units are selected because they have characteristics that we need in our sample. For the
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purpose of this research, bamboo based farmers, artisans and entrepreneurs were targeted. Fa
and artisans were purposively selected with expert advice from KONBAC. The advice was bas
on their working relationships with bamboo farmers, artisans apauls. A few officers from

lead bank and agriculture and Forest departments were also interviewed to gain the idea about
perception. A total of 30 farmers, 5 artisans, and 21 labours were interviewed (Table 3.1) Ta

3.1 Number of interviews condiad

Categories Number of interviews conducted
Sindhudurg Latur Total
Farmers 20 10 30
Artisans 3 2 5
Labours 10 11 21
Maharashtra
Sindhudurg Latur

| |

g Kudaland nearby g Lodgaand nearby
villages villages

b. Designing Interview Schedule

Three different interview schedules were designed for bamboo farmers, bamboo based artig
and for labourers. For the purpose of the present study, a semi structured interview schedule
prepared and also observation method was used to collect theatifmn. The schedule consists
of both closed and operended questions relating to sceiconomy, income, education, skills,
products, tools used, trainings provided, problems associated with and about insurance were as

The schedule has been ftestel. The final schedule was used for data collection.
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c. Data collection
The current study used both qualitative and quantitative methodologies to attain the research gq

Both original field surveys and secondary sources were used to gather the data

Secondary data collectionilt was collected after reviewing the annual reports, research papers

pals.

online publications, books, magazines etc. and also different case studies regarding bampoo

cultivation in the selected districts of Maharashtra to achiteyebjectives of the study. It helped

to explore the impact of good extension practices, bamboo farming, and value chain system.

Primary data collection: Data was collected from the target group from Sindhudurg and Latut
districts of Maharashtra. Was collected by conducting survey and face to face interviews with 3(
farmers, 5 artisans, and 21 labours. Also, a few officers from lead bank and agriculture and Fo

departments were interviewed to gain their views.

d. Data Analysis
The data colleted from field was further scrutinized to validate the data. Quantitative technique

were employed for analysis of the primary data collected from the respondents during the fig¢

survey. A database management system in MS excel version was develassy foata entry of
the information from the field survey formats. In order to maximize accuracy, most of the variabl
were precoded as most of the questions in the schedule wereamgksd. This enabled to analyse
the data for consistency checks, sortofgopen ended questions cross checking as well as
validating the data entry. The collected data was statistically analyzed by using suitable sim
descriptive statistics (averages, percentages); pivot tables and the analyzed data was presen

tabulaton and graphic form for better interpretation.

IV.  RESULT AND DISCUSSION

4.1. The Case study of Sindhudurg

The total geographical area of Sindhudurg is 5,04,000 hectares, which is differentiated
nonagricultural use (4.07%), barren andauttivable land (19.80%), permanent pastures/ other
grazing land (0.40%), cultivable waste land (13.12%), forest (6.57%) and net area sown (27.88
(Table 4.1).

Table 4.1: Land use classification of Sindhudurg

District/State Sindhudurg
Total area 4.07%
Forests 19.80%
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Area under Non Agricultural Uses 13.12%
Barren and Ustulturable Land 2.86%
Permanent Pasture and other Grazing Land | 20.28%
Land under Misc. Tree Crops and Groves N¢ 6.57%
included in Net Area Sown

Culturable waste Land 5.04%
Fallow Lands other than current Fallow 27.88%
Current Fallow 0.40%

In Sindhudurg district, Kudas a lovely small town with a population of 16,015 (Census, 2011).

The town is situated on the banks of Karli river. Kudal region was selected because of presenck of

Konkan Bamboo and Cane Development Centre (KONBAC). KONBAC is apruafit

organisation ddicated to bamboo and cane development in the Konkan region. As the stugly

purposively required the bamboo farmers, labours and artisans attached to bamboo based indd
therefore this place was the most appropriate. The bamboo farmers were targetieel inath of

expertsdé advice of KONBAC.

Mumbai
(Suburban)
Mumbai

Map of Sindhudurg and Kudal

411.The nat ur es éDemdiodalamus stocKsiibdnedbbo species

Sindhudurg region has fairly dense patchesDehdrocalamus stocksiBamboosa balcoga
(Katang or thorny bambod)endrocalamus strictudlanvel), andviunrochloa ritchiei(Chivari).

However,Dendrocalamusstocksii popularly known as managa/ mes/ chiwari munro/or konda|
bamboo was the major bamboo species found in our study. The reasongaMamdoo is grown
in Kudal since years together and the quality, elasticity, strength, etc., was very good. Manag
the preferred choice among farmers for its multipurpose uses. It is solid without thorns and gro
straight, achieving a height of 15 Trhis is suitable for craft products and for scaffolding purpose.

The second most abundant bambo@®&nbusa bambosvhich mostly occurs in forests. It is
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sometimes grown as a protective fencing due to its thorny brar@fwedusa bambds a large
bambooup to 12 cm in diameter and up to 20 m taliut the culm is hard and often crooked. It
is therefore not suitable for craft products. Other bamboo®©=ytenanthera monostignand
Dendrocalamus strictyghe latter is also small in diameter but lessgnredd in the region than

Dendrocalamustocksii.

According to a survey report by INBAR, 2009 farmers accepted that bamboo gave higher

economic returns than mango (an export item), coconut, or rice. The other attraction of bambo
farmers was t-bnadandf br gwas 0 ar @ p b ameedegnstanthaitention d
to produce poles annually. Farmers did not even have to cut the bamboo since interested pa
mainly traders, would cut and transport the bamboo themselves. The indigenous farmers of
area planted bamboo on the field or oa Boundaries of their agricultural land. Majority of the

large farmers are going for bamboo cultivation. Whereas small and marginal farmers are willi

to go for cashew cultivation due to high returns (annual harvest is auctioned). Owing to lack

awarenss about bamboo and concept such as; bamboo is mostly thorny, when they flowef

drought prevails, are few wrong information that prevent farmers from planting the bamboo. THhi

needs policy intervention if the poor are to benefit from income from grovandpbo.

Observation: During the interaction, the reason for existencBefdrocalamustocksii in such
a large number was enquired. Farmers revealed that the species exhibits a special feature.

are very fast growing and are extremely flexible. Mesrpthe same bamboos growing in the

Kudal region are especially more in demand because of high elasticity and flexibility. Probal

the climate and the soil of Kudal were extremely favourable fast@rksii.However the same
species when grown in nearbigtricts like Ratnagiri, did not exhibit the same healthy characters,

reasons need to study by research department

4.1.2.Advantages and Disadvantages ddendrocalamusstocksii expressed by
respondents:

Advantages

A This species are highly adaptalsled comes up well in tropical humid, sub humid and

semiarid conditions.

™

Non thorny by nature

T

Loosely spaced culms permits easy harvesting of culms and management of clumps.

T

Non predominant nodes, hence may be used as substitute for cane in furrkinge ma
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A Solid culms, offer more strength and less end splitting or cracking like other hollow bambq

species.

™

Self-pruning of lower branches permits easiness in harvesting and processing

™

Only sporadic flowering noticed, hence less chance of entire grostimgk getting
depleted.

A In commercial cultivation, because of its specific culm characteristics (erect nature, le
number of side branches and solid and narrow culm diameter) this species can be grow|
higher density.

Disadvantages
A No seed formatio, hence narrow genetic base of endemic population

A The culm height is slightly less compared to other-sizgd bamboo species
A Vegetative propagation is difficult since only two or three nodal culm cuttings can be use)

O Transportation of material for propagation becomes difficult due to solid nature of culm

A They are susceptible to scale insect, rust disease during growth phase and borers to a |4
extent during postharvest and utilization phase.

A Being very rigid, ithas to be steamed to make it flexible for furniture making.

4.1.3.The Mahar Community of Sindhudurg

In Konkan region, the traditional artisans, mainly the Mahar community (Burud in other regiong

who are in Sindhudurg and surrounding districts aléweesed in primary processing of bamboo
poles and producing interlaced or woven articles. They constitute an estimated 15,000 bam

artisan families in Konkan region. The Mahars are the traditional bamboo working community a

bamboo based activities et to be their main occupation. But, the scenario changed with th¢

advent of plastics. Plastics are cheaper, colourful, and durable. Gradually, the mahars were fo
to take up new occupations alongside their traditional occupation. Since working witbhdoam

also an indicator of low caste, many mahar artisans have given up this profession altogether t
rid of the stigma attached to it. KONBAC, to some extent has strategically targeted th

bambooworking castes and incrementally changed their declimiergst in bamboo.

4.1.4.SocicEconomic Attributes of Bamboo Farmers
A total of 20 farmers, who grew bamboo on the farms were interviewed. Theesociomic

attributes of the farmers are given below (Tab[2)
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Table 4.2. Soci®conomic attributesef bamboo farmers

Attributes Mean Max Min
Age of the farmers 59 85 35
Family composition More than 5 More than 5 Less than 5
members members  members
Education Intermediate | Graduate anHigh school
above
Annual income (RS) 706250 1200000 425000
Distance from bamboo field (Kms) 3.75 6 P
Farm size (ha) 8.63 17.8 il

The mean age of the farmer was 59 years. We observed the dominance of middle agee group| (
31 to 50 years). The speculation behind this may be because the establishment, plantng,
harvesting, and selling activities of bamboo are laliotensive operations in the initial stages and
harvesting stage that are typically carried out by a suppartiddle-aged group. The fact that

middle-aged person tends to be energetic, creative, and hardworking with more experience, viggur,

fervour, aptitude, and take up challenges. Most of the farmers had large families with more thjan

five members in their familyAlthough the number of respondents is a few but it is a fact that large
farm families provides more labour force. The household size influences household decision
making to establish and manage farm operations (Hingi, 2018). The mean education scorg of
reflects high literacy with the average number of bamboo farmers had completed intermediatdg. It
is pertinent that educated farmers take up the risk of bamboo plantation and are able to undersgtand
the importance of bamboo plantation. The mean annual incbfaamers was around seven lakh
with an average farm size of 8.63 hectares. This means that the monthly income of bamboo farmers
were near around Rs 50,000ér family through bamboo in addition to other farm incomes. This
reveals that only farmers withrige land holdings planted bamboo.
4.1.5.0ccupation

Agriculture is the main occupation in the region. In our study, respondents expressed that ouf of
the their total land (172.6 hectares), 120.4 ha were used for cultivation of other crops like, manpgo,
cashew, coconut, nutmeg, areca palm, banana, rice, etc., and in 52.2 ha were under bamboo
farming (Fig 4.1). A total of 950 farmers were cultivating bamboo in their field. The data i$

showing the area under agriculture and bamboo cultivation for 20 fmeee interviewed.
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Area under cultivation
172.6
120.4
52.2
Total Land holding Agriculture Bamboo

Fig 4.1 Area under cultivation

4.1.6.Source of income for the respondents
Present study respondents reveals that the source of income from agriculture contributes maximum
(55%) to a household income followed by business (21%), bamboo plantation (20%), serviges
(3%), and livestock rearing (1%). Hence, bamboo plantation was itk niajor source of

household income for the bamboo planters (Fig 4.2)

Sources of Income
Bamboom Agriculture = Livestock rearing® Business Service

3%

20%

21%

Fig 4.2 Income sources of Sindhudurg bamboo Farmers

=

Observation: While interacting with farmers, it was observed that they never regretted aftg
planting bamboo in their field. Although it was a traditional culture for planting bamboo in
boundaries fortte protection of field crop, later they have motivated by the KONBAC initiatives.
Hence, respondents took interest on bamboo cultivation to a next level by block plantatign,

boundary plantation and where ever they found barren land. A middle aged famedy ivr.
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Sunil Sawant happily shared that planting bamboo is an investment, which nevesdadsds

story of Sunil Sawaht

Bamboo brings wealtkA success story of farmer Sunil Sawant

Sunil Sawant is a successful farmer of Kudal. He loved farming <
~ childhood and always yearned for innovative ideas. When not
:‘ worked for him, he planted managa bamboo on his land. Nobody ¢
| believe that bamboo can bring wealth. After five yedrgplantation
without any expenses, he received an income of Rs 15 lakhs from 2(
. of land. o6Bamboo cultivation h
"\‘ invest ment, 6 says Sawant. Peop
his bamboo farm and seek h&lvice on farming. He keeps ¢
b experimenting his agricultural land. He has also introduced some
species of bamboo and eagerly waiting to see the resaltB.a mk

requires no especial treat ment

says Sawant while flating his 24 acres of beautiful bamboo farm. k
now an inspiration for many farmers in Kudal.

4.1.7.Planting pattern of Bamboo
The farmers planted bamboo either on boundaries or in a block. Out of the total bamboo farmers

surveyed, 60% planted bamboo in block whereas 40% of them planted on the bo(Rdpi&s.

Bamboo plantation

70.00%
60.00% -
50.00% -
40.00%0 -
30.00% -
20.00% -
10.00% -
0.00% -

u Total

Block Boundary
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Fig: 4.3 Pattern of plantation

Observation: Farmers knew very well about the benefits of bamboo planation. Most of the farme
were planting bamboos in their field as a part of their tradition. Some continued the tradition
planting bamboos on the boundaries of their field but some farmers adbpot&dplantation.

Generally, for new plantations, the farmers use rhizome from the existing mature bamboos in tf
own field. The cost of rhizome varied from Rs ZZ&D. However, for new farmers, it was difficult

to buy rhizomes therefore; they planteahiboo saplings from nursery. Hence, farmers wanted

'S

of

eir

tissue culture production of bamboo so they can get good quality bamboo planting materials at jow

cost. Moreover, the role of KONBAC is appreciating in promoting the awareness about bamb

plantation in tle region.

Bamboo plantation in a Block Boundary plantation of bamboo in the field
SpeciesDendrocalamus stocksii SpeciesBambusa balcooa

4.1.8.Crop Management Harvesting
Bamboo species can be commercially cultivated by farmers and has a high demand in the furni
industry. Commercial plantations of this species may be highly viable if it can be raised wi
appropriate scientific management practices. Spacing of 5 x B [ghants/ha) for block

plantation and 80 plants with plant distance of 5 mts on boundary, is considered appropriate

DO

ure
h

—h

or

this midsized bamboo species. The culms grow straight; have a diameter of around 40 mm 4nd

very less branching. This spacing providasficient space for bamboo clump to grow in

subsequent years. The total cost on bamboo plantation is accounted for
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a) Planting material

b) Pit digging

c) Weeding and fertiliser
d) Labour charges

e) Irrigation

f) Fencing and watching

4.1.9.Economics of raising bamboo plantation
From first year to third year, cost may be incurred in ground preparation, irrigation, watch, at
ward. The analysis revealed that an initial expenditure for three years of around Rs m&300/
be incurred per heata for block plantation and Rs 1452@r boundary plantation. The major
expenditure is incurred during the first year while minor cost are spread over subsequent two ye
Returns can be expected from the fourth year onwards through selective harobstatre
culms by maturity marking.
Potential revenue of Rs. 240000 for block plantation and Rs 48000 for boundary plantation, in
fourth year can be expected from 400 culms and 80 culms respectively after accounting 1
mortality of the clumps perdttare of block and boundary plantation. Each culm produces 1(
bamboo poles approximately for harvesting per year. Minimum cost of each pole is Rs. 6
approximately. Hence, a net benefit of Rs 1628@&@h BC ratio of 2.1 (for block plantation) and
Rs 3480+ with BC ratio of 2.3 (for boundary plantation) can be achieved from fourth yeal
onwards (Table 4.3 & Tabld.5)

Table 4.3. Economics of Bamboo plantation (Block)

Economics of Bamboo plantation (Block)
Activities Year wise expenditure in Rs Plants=400
1 2 3 4 Rate
1| Planting material 17600 | O 0 0 Rs 40 for 440 plants
2| Pit digging 6000 Rs 15 per pit, for 400
pits
3| Planting with good soil | 2200 |0 0 0 Rs 5.50/pit
4| Planting out bamboo | 2400 |0 0 0 Rs 6/plant
the field

5| weeding and fertiliser | 8000 | 6000 | 4000 Rs 20/pit
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Irrigation

10000 | 6000 |4000 |O Rs 25/plants; 15/plan
10/plant in respectiv
years for 5 months

Fencing and guarding

9000 (O 2000 |0 Rs 1000/month

Total cost

55200 12000{ 10000 77200

Revenue obtained per Hectare

Bamboo felling

0 0 0 240000 | Rs 60/bamboo;
10 bamboo pe
culm

Total benefit = 162800; B:C ratio= 2.1

Table 4.4 Economics of Bamboo plantation (Boundary)

Economics of Bamboo plantation (Boundary)

Activities Year wise expenditure in Rs Plants=80
1 2 3 4 Rate
Planting materig 4000 0 0 0 Rs 40 for 120 plants
Pit digging 1200 Rs 15 per pit, for 400 pits
Planting with | 440 0 0 0 Rs 5.50/pit
good soil
Planting out 480 0 0 0 Rs 6/plant
bamboo in the
field
weeding and 1600 1200 | 800 Rs 20/plant
Fertiliser
Irrigation 2000 1200 | 800 |O Rs 25/plants; 15/plant;
10/plant in respective years f(
5 months
Fencing 0 0 0 0
Total cost 10520 | 2400 | 1600 14520
Revenue obtained per Hectare
Bamboo felling | O 0 0 48000 | Rs 60/bamboo; 10 bamboo p

culm

Total benefit= 33480; B: C ratio= 2.3
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4.1.10.Marketing of Bamboo
In Sindhudurg, the bamboo is sold through contractors or village traders mainly. Some of the

available market for bamboo is mentioned below

1. Maharashtra itselthe biggest market for bamboo through furniture is f@gt resorts,
hotels and government tourism departments, such as the Maharashtra Tourigm

Development Corporation (MTDC). The strategic location of Sindhudurg close to Gog

14

which is a international tourist destination, has contributed significantly to expanding th¢
market for bamboo furniture. Smart pricing policies adopted ensure that the artisans get fhe
best remuneration possible for their work. Buyers accept the high pricesdettheshigh
quality and good finishing of the products.

2. KONBAC facility centre: The demand for bamboo by KONBAC is high. The average
total number of bamboo poles purchased by KONBAC is 9235 annually from the local

bamboo farmers.

3. Farmers: Farmers usebamboo as stakes in agriculture commodities like tomato,
support/prop for banana and grape cultivation. Hence, farmers are themselves buyerg of
bamboo at a large scale.

4. Supply to other states the traders and contractors supply the harvested bamboceto oth
nearby states like Karnataka, Andhra Pradesh, Tamil Nadu, Gujarat, etc. Transportatior] of

bamboo from Maharashtra is cheaper as compared to othereastdrn states.

4.1.11.Bamboo Supply Chain
Through interviews, it was revealed that when the bamboo crops are ready to be harvested, farr[wers

contact the contractors for harvesting. The contractors and the village traders were importanf to
whom the maximum number of growers marketed their cropmdtarsold their bamboo directly
to contractors and village traders without any marketing cost. Hence, farmers received better prices
for their produce. Out of the total production of managa bamboo 12.67 per cent was retained|for
domestic purpose like housad use, for new plantations and the remaining 87.33% of bambog
was sold to the traders, contractors, or agents. Similar type of supply chain has been reportefl by
Bhuwadet al (2021) and Sakhrie and sharma (2017) the overall average production of managa

bamboo per farm is 1363.46 poles (Bhuveadl,2021).
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Contractors/

Farmers Village
traders
Consumers Retailers

Fig 4.4. Bamboo supply chain

4.1.12.0bserved initiatives by KONBAC:
KONBAC has developed into a sdfistaining institutional ecosystem and has a fully developed
facility for designing, prototyping and producing premium bamboo products for Indian an

international markets. There are thdiéerent units in KONBAC, they are:

A. Treatment unit

B. Workshop and training unit

C. Display unit

A. Treatment unit
The bamboo treatment unit is equipped with kpgbessure treatment and bamboo-precessing
facilities. The raw materials are mechanicallpgessed and made to market specifications,

ensuring quality in handicrafts.
Stages of treatment

Root cutting

Drilling of holes for treatment
Chemical treatment
Straightening

Sanding

2 S o

Washing
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7. Polishing and drying
Konkan produces over 15 lakh tons of bamboo and more than 15,000 artisans work in the bampoo
sector. KONBAC provides rural communities with training in cultivation, production processing
and design, enterprise development, and marketing. KONBAC worksdr@mmmon Facility
Centre (CFC) in Kudal, Maharashtra, equipped with {pgFssure treatment and bamboo
preprocessing facilities. KONBAC produces round pole bamboo furniture, and is actively involved
in constructing bamboo eaesorts resorts in India andaldives. KONBAC has a dedicated
facility in its CFC to mechanically process raw materials made to market specifications, ensuripg
guality in handicrafts. Artisans save time and are able to produce larger quantities of handcrared

goods. These activities V@ mainly benefited women; many are fitishe earners.

Root cutting Drilling of holes for treatment

Chemical treatment Straightenin
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“Washing

3 o I

Polishing Drying
The stages of treatment
B. Workshop and training unit

KONBAC provides rural communities with training in cultivation, production processing and

design, enterprise development, and marketing.

A KONBAC has trained farmers to read the age from the condition of the culm. This has
resuted in only mature bamboo culms, which fetch a higher price, being harvested.

A Farmers have been trained to produce large numbers of vegetative propagated planting
material from culm cuttings, so that farmers could get adequate planting materiallbcally
Advice on planting material procurement and propagation of different species.

A Carpenters are trained to work with treated bamboos
A Labours are trained to make different parts of furniture

41.12.1. Capacity building strategy by KONBAC
A Designing of products: The products are designed by the experts on the basis of order
placed. The designs of product mainly depend on the preference of buyers. Based on the

project, training are imparted to the artisans.

77




A Finalising the layout: KONBAC is associated with many innovative wood designers,
innovative entrepreneurs, and technical staffs who keep on experimenting with ngw
designs. They collaborate together to work and design the product. Firstly, they prepdre
product model and if everyone agrebken the design is finalise@ometimes, the buyer
themselves come with the design and KONBAC manufactures the product accordingly.

A Printing the design Computer based software is available where the final designing ig
done. The designed products are carved on wood through laser machines.

A Training to the artisans and labour: The NGO hires the artisans and labour to complete
the order They are trainedand provided with stipend Rs.25Qger day. And, if their
performance is good, KONBAC provides them with job opportunity. During the visit, mos
of the labours and artisans were recruited in the same manner.

A Order based manufacturing of products: The orde based products are manufactured
within the specified time period and handed over to the buyer.

A Uploading the products online: All the bamboo products are available on the online

platform of KONBAC, www.woodyrass.com The products and their details are

mentioned on the website along with their prices. People can buy all the products onlinel

A Supply of products: Once the product is ready, it is delivered to thgeowvithin the

specified period.

A designer working on computer to prepa Product designing through laser machines design$ of
product
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http://www.woodygrass.com/
http://www.woodygrass.com/

Product being prepared by labour Order based product manufaturing
The capacity building and training workshop of KONBAC

C. Display unit
KONBAC has a very beautiful display showroom with display of different articles prepared in its
own workshop. The showroom has a collection of wide varieties of bamboo productsigss la

shades, table, chair, desk, cupboard, and other furniture.

&
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Armchair Lawn chair
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Idol of RadhaKrishna Face of Mahatma Gandhi

Wall hangings
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Furniture A beautiful hut

Articles produced at KONBAC
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Candle shades Candle shades Bamboo frames

Bamboo Place mats Wall decor
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Retro speaker

Laundry Basket




Flower Basket Bamboo hanging lamps

=

Bamboo Bamboo tongue

Bamboo soap Table Lamp
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Polo lamp




Bench Bench with backrest

Hanging planters Two-tier hanging planters
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Bamboo planter basket

Bamboo table planter
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Bamboo foldable chair




Bamboo round dining table and chair Bamboo Round table
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Bamboo stools Bamboo Hunchback footrest
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Bamboo Arm chair Bamboo Arm chair

Bamboo cushion chair
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4.1.13.Role played by KONBAC in the life of bamboo farmers

A

-

Capacity building Training programmes with different reach and depth are developed fo

imparting and upgrading basic skills, and raising awareness. Significantly, with changirjg

perceptions, the number of participants on training courses has risen significantly ovE

2005,with increasing representation from across the caste system. Training and awaren

r

SS

programmes have also been undertaken on bamboo propagation, management, and it use.

Resource enhancemem®ONBAC established a linkage with local nursery in Kohlapur

district to produce more than 150,000 plants per year. The technical knowledge needed to

produce bamboo plants was provided to the nursery. A total of 217,500 plants wefe

produced between 2005 and 2008. KONBAC has also developed a bamboo supply chai

n,

ensuringhat bamboo farmers are able to supply raw materials to nearby areas at fair pricgs.

Institutional linkage:KONBAC is a recognized technical advisor on sourcing planting

material in the region for government institutions such as Social Forestry Depaanu

Agricultural Department, Government of Maharashtra, Forest Department, Government [of

Goa, private nurseries, and other agencies. They rely on KONBAC for technical suppgrt

on plantation development, and advice on planting material procurementogoadgtion

of different species

Income generation and LivelihooKONBAC provides stipend of around Rs 2300 per
day along with the food to the trainees and later provides employment according to thei
experience. The NGO has immense income generatitamtied for youth. The average
monthly income of artisans were INR Rs.150@01d for labours it is INR Rs.7560/

Development of Institutional ecosystefhe KONBAC has set up linkages with different
government and public enterprises. They supply thegadaivorkers to other bamboo based

construction and furniture institutions.

Market developmenKONBAC is itself a buyer of local bamboo. The average total number

of bamboo poles purchased by KONBAC is 9235 annually from the local bamboo farmets.

Value adition of bamboo products: KONBAC buys raw bamboo from the farmers ang
after transforming them into beautiful products, they sell it at favourable prices.
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A

4.2.The Case Study of Latur

Increasing interest in youth: KONBAC has trained many young local bamboo artisans who
never thoughthat they can do anything with bamboo. At the beginning it was difficult to
motivate young artisans but gradually they have trained and provided employment to many.

Resource
|:> enhancement © 5 !
Capacity evelopment

of Institutional
development

ecosystem
'éi"lf"('g%‘]’g KONBAC mersfesse
qeneration Kudal, msptuﬂonal
Sindhudurg linkage
Value Increasing
adbditi%n of interest in
amboo youth
products

Market
development

Fig: 4.5: Role played by KONBAC

90




4.2.1. Status and opportunity of bamboo in Latur

Based on Kudal experiences of Bamboo cultivation KONBAC upscaled to Latur district i

L

mharashtra. Latur comes under Marathwada region of Maharashtra, geographically located

bet ween 17A52Nj North to 18A50Nj Nor tlateauaThe
major occupation of district is primarily agricultural. Cereals, oilseeds, pulses, grapes are the ma
crops. Urban population comprises 25.47% of the total population. Latur is a drought prone a

with acute water shortage in its city andalutareas. Manjara is the main river, which flows on the

Balaghat plateau along with its tributaries, Terna, Tawarja and Gharni. Industrial developmen{ i

minimal in the district. There is very little bamboo resource in Latur. OnyM4tarmers grow

bambm in their field. Some use bamboo as live fences to protect their main crop.

Latur is completely different from Sindhudurg in term of geography, economy, and environmer
The total geographical area of Latur is 7157000 ha, which is differentiated-agmecultural use

(3.60%), barren and weultivable land (2.75%), permanent pastures/ other grazing land (3.24%

6 £
jor

[€ea

—

cultivable waste land (5.21%), forest (0.25%) and net area sown (70.66%) (Table 4.5). The stlidy

was undertaken to gain information about ¢éxéended work of KONBAC in collaboration with

Phoenix.
Table: 4.5. Land use classification of Latur
District/State Latur
Total area 3.60%
Forests 2.75%
Area under Non Agricultural Uses 5.21%
Barren and Usculturable Land 6.50%
Permanent Pasture and other Grazing Land 4.58%

Land under Misc. Tree Crops and Groves Not include( 0.25%
Net Area Sown

Culturable waste Land 3.20%
Fallow Lands other than current Fallow 70.66%
Current Fallow 3.24%

4.2.2.The bamboo farming in Latur

The farmers in Latur grow soyabean, sugarcane, gram and grapes on a large scale. The hous

bholc

economy of villagers is largely dependent on the above crops. However, there are some farmers

who grow bamboo in their field. Sométbem grow bamboo for protection of main cropkere

are only 4550 farmers in Latur who have undertaken bamboo plantdtiaur study, we could
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reach only 10 farmers who were growing bamboo on their field. Out of 11 farmers, 8 had a blg
plantation & bamboo whereas 3 had boundary plantation. The major species of bamboo W

Bamboosa balcoo®ther species includdgiambusa tuldandDendrocalamus strictus
4.2.2.1. Socigeeconomic attributes of farmers

A total of 11 farmers, who grew bamboo on thenfa were interviewed. The soes@onomic

attributes of the farmers are given below (Table)

The mean age of the farmer was 58 years. Almost all the farmers have large families with m
than five members. The farmers were mostly educated up to withensichool. The mean annual
income of farmers was around Rs 29918Ihe mean distance of house to bamboo field was 3.45

kilometres where the mean size of a farm turned out to be 10 hectares.

Table: 4.6 Soci@conomic attributes of farmers

Attributes Mean Max Min

Age of the farmers 58 65 48

Family composition large large large

Education Middle school | Graduate | Below primary
and above

Annual income (Rs) 299181.8 580000 100000

Distance from bamboo field (Km) 3.45 12 1

Land holding (ha) 10 28 1

4.2.2.2. Income sources of the respondents

The study reveals that agriculture was the main occupation of people and hence agricult
contributed the highest into their income. However, bamboo based income of farmers could
be recorded because most of the farmers had newly planted the bantieio field. Few, who

already had the plantation, had not yet harvested the crop yet. Therefore, their income fr

bamboo could not be recorded.

Observation: In Latur farmers had small land holdings. Only a few who had large lands undertog
bamboo plant&n due to the efforts and consistent motivation of Phoenix foundation. Mr Pasha

Patel (founder of Phoenix) and Mr Sanjeev Karpe (Director of KONBAC) are working effortlessl
to promote the bamboo farming in the area. Many farmers acknowledged the sifarésef the
duo.
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Success story of a farmer in Latur

know aboutthe spacing or the technique of planting bamb
He did not invest a single penny but the cost of plant
materials. Todayhis crops are ready to be harvested angy

get phone calls from the buyers all over India. Now
takes pride in the bautiful ambience of hisfieldi | s e
of sparrows and peads visiting my bamboo field, and thi

soil under the field has

visibly improved. The abs
the happy farmers while enjoying his evening seated (
bench in his field.

4.2.3. Tissue culture and Nursery unit of Phoenix

The phoenix foundation established a biotech lab and nursery for the production of qual
bamboo. As observed, the nursery was produBiambusa balcooat large scaleBambusa

balcooahas high calorifizalue and fuel value index. Recently, a project on bamboo based ethan

ty

DI

refinery has been approved and will be set up soon in Latur. Since bamboo will be the raw matgrial

for the refinery, the aim is to plant bamboo plantation on 5000 acres of land. Aknag,biotech

is preparing to produce 5000 samplings per hour. This will definitely boost the rural economy ahd

income of farmers.

The Biotech lab has the capacity to produce approximately 15 lakh tissue culture plants. Besi

es
producing plant materialshe lab also provides employment to the technicians and labours. ThE

lab technicians are the rural villagers who were given training before employing them in the Igb.

They were trained to perform the tissue culture operations with all the safety maasabserved,

a very neat and clean lab was maintained. Female labours were involved in washing qnd

sterilization of bottles and two female technicians were involved in the tissue culture of bamb

species. On average, a single woman labour washes 6@®d¢idture bottles per day. The labours
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were paid Rs 250/per day for their work. Presently there were®0labours working at the
nursery and the biotech lab.

The healthy baby plants were taken out in the shagtenursery and later transferred itite poly

bags. The labours were hired to fill the poly bags on a wage basis at Rpez5fHy.

- - n— =

Labours working at nursery

Photos of Almag biotech lab and nursery at Phoenix
£

Almagq Biotech Trained villagers working in tissue culture lab
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Tissue Culture of baby plants

Transfer of baby plants in the nursery
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Transfer of baby plants in the polybag Model bamboo plants grown from tissue culture

Problems observed:

During the study it was observed that farmers were apprehensive of bamboo flowering.
informed by one of the official staff of PhoenBambusa balcoas having a gregarious flowering

all over the area. The flowering first starte®d16 in Gujarat, but was not so intense. Now it has
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spread to all over India and also in Latur. All teanbusa balcooplants are showing gregarious
flowering except a few. And once the bamboo plant flowers, lots of seeds are produced and Igter
the plantdies. However, the seedsBambusa balcooare sterile. The only option for propagation
of the species is through vegetative propagation. The plant materials, which were provided to fthe
early farmers during 2018, are now dying due to flowering. The farmko were motivated to
grow bamboo are now reluctant because of this flowering issue. There is a need of research|and
development to solve the mystery of bamboo flowering, so that necessary steps can be taken bgfore

the plant dies.
4.2.4. Perception of Bamboo artisans

The survey is an entire process that took almost a week together in both the districts. During fhat
process, we succeeded to interview 20 labours and 5 artisans. As the industry in Kudal and Latur
are linked togethetherefore they are not written separately. The answers of the interview schedyle
are presented for both the study sites together. During the study, three artisans working in |the

KONBAC and two in Phoenix were interviewed.

Most of the artisans were praoldd training before employing them into the company. The monthly
salary varied from Rs 1200a6 Rs 15000/ All the artisans were male with age upto 30yrs and
no female. Designing the bamboo products, teamwork, machine knowledge and training the rlew
labaur or staff was the main skills involved for artisans. They had to work with Laser machineg,
computer, designing software, bamboo cutting machines and sanding machines in the factory

They worked for eight hours in a day for any order based production.
4.2.4.1. Interview based answers given by bamboo artisans

U Age, gender, education and training received or not:
V All the artisans were young ie, upto 30 years. All the artisans were male. Out of |5
artisans, three of them were graduates who had compueddage and knew to
read and write in English but two of them were just intermediate. Almost all thg
artisans were trained before joining the industry.
U Name of the bamboo based industry they work and their working hours and monthjy
income.
V KONBAC and Phenix are the two bamboo based industry. They worked for 8
hours in a day and income of an artisan was in between an amount of Rs 000/

Rs 12,000/ per month on part time basis.
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U List of skills and tools they use:

V Skills- designing bamboo productsatawork, machine knowledge, and trainer.

V Tools Laser machines, computer, designing software, bamboo cutting maching
and sanding machinés Making of Bamboo products:

V Candle shades, Bamboo frames; Bamboo Place mats, Mats, Wall Décor, Bask
Laundry Basket, Flower Basket, Bamboo hanging lamps, Polo lamp, Bambo
toothbrush, Tongue cleaner, Soap case, Table lamps, Bamboo dining chair, Ben
Bench with backrest, Hangindgmters, Bamboo foldable chair, Bamboo Reclining

chair, dining table, Hunchback twseater sofa, stools, Bamboo cushion chair, etc.

U Designing of a product and time to take complete the product
V The designs were based on buyero6s ch
V It depends on torder and time required to finish the order. They work to produce)
bulk orders on given time
U Importance of bamboo in their culture and tradition:
V None of them was traditional artisans.
U Training to upgrade skills:
V Yes, they received training. Because working with bamboo needs specific skills.
U Specialized technique for making bamboo product
V Making bamboo products is unique and needs specialisation. In terms of liking thg
work, most of them answered that they geportunity to innovate new bamboo
based furniture designs
U They expressed None were engaged in any other activiGommon problems faced

during working hours

V Dust and chemical hazards were the common problems. However, they wef

provided with the safg measures like masks, gloves and the dress dode.
Sourcing of raw material and problems while procuring raw material
V The raw materials were sourced from local villages. Theyrpegded the bamboos
with chemicals in our own bamboo treatment plant &ed stored them for long.
U Presently there is no provision of insurance at work place

4.2.5. Perception of Bamboo labours

In KONBAC, Kudal there were 80 labours working at the factory and more than 300 labours wor|
from home. They were mostly women \Wirg from home. The representation of female labours

was more than men. At Phoenix, Latur there were 25 labours out of which 20 were females an
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were male. All the labours were trained prior to work. The labours had to work with Sicklg,

hammer, drillerbamboo cutter, handsaw, chisel, sand paper, sanding machine. The labours were

satisfied with their work and preferred to work at the factory. The details of the survey are providgd

in the interview schedule.
4.2.5.1. Interview based answers given by barab labours

x Age, Education, Gender:

\%
Vv
\%

x Working hours and monthly Income:

Vv

x Time taken to complete the product:

Vv

Vv
Vv

x  Training to upgrade skills Trainingeceived by KONBAC and Phoenx Specialized

technique for making bamboo product:

Vv
Vv

<< < <

X

Vv

X

Vv

X

Common problems:

Tools that are currently being used in general for a particular project:

Presently there is no provision of insurance at work place.

Most of the labours were middle aged falling in age group 31 to 50 years.
Most of the labours were illiterate.

Furniture unit of the industry had more male whereas craft unit had higher female
representation.

8 hrs, Rs 250/per day.

Furniture and bamboo craft

1 labour prepares 22 bamboo poles for chair
1 machine prepares 30 bamboo poles for chair

Factory workers were trained labours

Women who worked from home were traditional bamboo workefsiterest in
work:

The labours were provided food in Latur at their work.

Farming and cultivatiow Workplace routine:

The females finish off their household work and come to the workshop.
Males would directly come to the workshop. They visited their farms on and off.

Dust and hand damage

Sickle, hammer, driller, bamboo cutter, handsaw, chisel, sand paper, sandipg

machine
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Removing knots Sanding

Cutting according to the desired size Stacking of poles
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