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Abstract of the proposal
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dependants: artisans and farmers of selected clusters

Objectives

1. To identify clusters of marginal bamboo dependants and assess current

status with regard to income and employment.

2. To organize and conduct training programme on bamboo cultivation and

management for farmers.

3. To organize and conduct training programme on designing and

manufacture of premium bamboo products to artisans.

4. To identify master trainers and provide intensive training in processing,

design and development of value-added products.

5. To identify species suitable for different value added products jointly with

artisans and establish model plantations of selected species with farmers.

6. Establish a coordination centre with facilities for purchase and storing of

bamboo raw material, mechanized preliminary processing, preservative

treatment and distribution of semi-processed material to artisans for

manufacture of value added products and their marketing.
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INTRODUCTION

Kerala, one of the bamboo rich states of India has about 27 bamboo species.

The agro-climatic conditions are suitable to grow most of the priority species

selected for cultivation at the national level.  Although there are skilled

bamboo artisans due to a paradigm shift in land use and cropping pattern,

i. e., paddy cultivation to other crops, such as, banana and coconut in the

agricultural sector and the introduction of a wide variety of household items

made of plastic and rubber, the demand for routine traditional products made

by the skilled craftsmen dropped drastically.  When a preliminary assessment

was done in some of the selected clusters of artisans in Palakkad and

Thiruvananthapuram districts of the state, it was found that daily per capita

income is less than Rs. 50/. Similarly, farmers having bamboo in their

homesteads were unaware of the potentials for value addition, scientific

methods of management and harvesting.

The Planning Commission, Government of India, subsequent to the launching

of National Mission on Bamboo Technology and Trade Development in the

year 2002, developed an action plan to give maximum emphasis for

promotion and development of bamboo during the tenth plan (Planning

Commission, 2003). Creation of 8.6 million jobs in the bamboo based

development programmes with an intention to enable 5.01 million families to

escape poverty on a sustainable basis, upgradation of skills of craftsperson,

food and nutritional security through consumption of bamboo shoots, among

others are proposed for livelihood and nutritional security. The action plan

envisages laying down a foundation of a modern bamboo economy with

input from science, technology, people’s participation, industrial application

and strong linkage with market capable of meeting global competition. While

a national level attempt for integrated development of bamboo sector is made

in a mission mode, the percolation of the benefits to the rural poor is very

slow. One important reason being marginalised community being outside the
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main stream of development with large number of new entries in the field.

Besides this, procurement of the raw material and lack of marketing avenues

for the traditional products manufactured by the artisans also are major

constraints. Kerala Forest Research Institute was actively involved in network

projects which have contributed to the development of bamboo and cane

artisans through transfer of technologies and improvement of the raw

material supply. Upgradation of skills for production of marketable items

through training can definitely improve the livelihood of marginal bamboo

dependants. One pilot project implemented in a cluster of traditional artisans

in Thenkurussi Panchayath, Palakkad district with this objective was

successful.

This project envisages a larger study covering 10 clusters in selected

Panchayths rich in bamboo resources and artisans with the following six

objectives.

1. To identify clusters of marginal bamboo dependants and assess current

status with regard to income and employment.

2. To organize and conduct training programme on bamboo cultivation

and management for farmers

3. To organize and conduct training programme on designing and

manufacture of premium bamboo products to artisans.

4. To identify master trainers and provide intensive training in

processing, design and development of value-added products.

5. To identify species suitable for different value added products jointly

with artisans and establish model plantations of selected species with

farmers.
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6. Establish a coordination centre with facilities for purchase and storing

of bamboo raw material, mechanized preliminary processing,

preservative treatment and distribution of semi-processed material to

artisans for manufacture of value added products and their marketing.

Training on the manufacture of value added products was implemented to

traditional artisans. Species suitable for cultivation in the area was selected

and planting stock was distributed to farmers. The farmers were given

training for establishment of bamboo plantations. Since the homesteads of

many farmers contain bamboo and the prominent species is Bambusa bambos,

information was provided for scientific management of existing bamboo

clumps. The details are provided in the report.



Chapter – 1. CLUSTER DEVELOPMENT
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CHAPTER -1

CLUSTER DEVELOPMENT

The major traditional bamboo artisan community in Kerala are the community

“Kavaras” belonging to Scheduled Caste category. They earn their livelihood by

producing traditional bamboo products, such as, winnows, baskets and mats.

Most of the products were used for processing paddy and other grains. Due to

several reasons, the extent of paddy cultivation is reduced in the State and the

land is converted to either banana cultivation or other perennial crops like the

coconut and areca nut plantations.  The demand for conventional bamboo

products became very less resulting in reduction of income of the traditional

artisans. It then became necessary for them to find alternate sources of

employment in other sectors, like in construction and agriculture. Lack of

availability of bamboo and increase in cost along with the introduction of

substitute items which are more durable added to this problem. As a result, the

younger generation today is reluctant to learn the traditional art of weaving and

other handicraft work from their parents as done earlier. If this trend continues

traditional bamboo craft will become extinct from the State. The socio-economic

studies highlight that the “Kavaras” do not give necessary importance to higher

education. It is so because they are not aware of the types of

benefits/opportunities available to them. Hence with the livelihood

improvement projects support should be given to create awareness among them

on higher education, importance of their traditional knowledge and culture and

the necessity to save for a better future. In this context, along with a socio-

economic assessment among the Kavaras, KFRI also organized a one-month

training programme on the manufacture of value added bamboo products in

demand in the market in the selected clusters.
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Identification of clusters

Based on the number of families, five clusters of traditional artisans were

identified for providing training in manufacture of value added bamboo

products, four in Palakkad (Kuthanoor, Mundur, Nemmara, Vadakkunchery)

and one in Wayanad District (Begur). The current status of three clusters namely

Eyyankadu, Ezakadu and Nemmara padam in Palakkad District was assessed

through a socioeconomic survey (Table 1). Training for one month was provided

to artisans.

Table 1. Details of the clusters selected for training

Location of the
Cluster and
distance from
nearest town

No. of
families

No. of
artisans

History Present status

Eyyankadu,
Kuthanoor,
Palakkad
17 km from
Palakkad town

24 131

Settled in
Kerala over
three-four
generations

Main source of
livelihood is daily
wage employment
in the construction
and agriculture
sector.

Ezhakad, Mundur,
Palakkad
17 km from
Palakkad town

95 447 “ “

Nenmmara Padam,
Nemmara,
Palakkad 14 km
from
Vadakkunchery
twon

10 55 Not known “

Profile studies

The demographic profile of the cluster indicated a preponderance of males over

females and this was highest in the Nammeara Padam Cluster (9.72%). Of the

different age groups, the higher numbers were found in the adulthood and
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middle age groups (Table 2). Less than 10 per cent were recorded in the age

group classes of infancy, early childhood, and old age in all the clusters.

Table 2. The age-wise classification of the members of the clusters

Category Kuthanoor Mundur Nemmara
Values in percentage

Male Female Ratio 52.67 (47.33)* 50.34 (49.66)* 56.36 (43.64)*
Infancy (0-2 Years) 2.29 3.58 3.64
Early Childhood (2-4 Years) 4.58 4.7 5.45
Childhood (4-10 Years) 16.67 10.74 14.55
Adolescent (10-19 Years) 21.37 18.34 20.09
Adulthood (20-30 Years) 28.24 27.52 18.18
Middle age (31-60 Years) 20.61 27.07 25.45
Old age (61 Years and above) 6.11 8.05 3.64
* Percentages of females in parenthesis

Bamboo usage

On an average per month five numbers of bamboo are used in Eyyankadu

cluster. The cost of bamboo is about Rs. 75 – 100 and it depends on size of the

bamboo. Usually Bambusa bambos and Dendrocalamus strictus are used. Raw

material is procured from adjacent homesteads or natural forest. On an average

from one bamboo they make products worth Rs. 400 and it fetches an average

income of Rs. 1449.46/ month.

In Mundur cluster,  the average use of the resource is eight bamboos and three

bundles of reed (Ochlandra travancorica). When reed is not available at subsidised

rates they depend on bamboo. Raw material is sourced from adjacent

homesteads or purchased from depots or collected from the natural forest. On an

average from one bamboo they will make products worth Rs. 350. Their average

income per month from bamboo is Rs. 2024.59.

In Nemmara, the average use of bamboo and reed per month is 5 and 100

respectively. Cost per bamboo is Rs. 75 – 150. Bambusa bamboos, Dendrocalamus

strictus and Ochlandra travancorica are commonly used by them. Bamboo is

collected from their nearby places and reeds from Nelliyampathy forest. From

one bamboo products Rs. 350/- worth is made. The average income per month



7

from bamboo and reed is Rs. 1955.56. In all the clusters, bamboo products are

marketed by visiting houses. On an average the artisans work for 20-25 days in a

month and there is no fixed time for work.

Table 3 depicts the details of number of members per family, type of houses,

source of drinking water, toilet facilities and electric connection along with the

percentage of people below poverty line.

Table 3. Details of families

Name of
the Cluster

Average
No/family

Housing/
type of houe

Source of
Drinking
Water

Toilet
facilities
(%)

Electric
connection
(%)

Under
BPL
(%)

Kuthanoor 5 Own, tiled -
18, RCC – 3,
thatched
roof -3

Public or
Panchayath
well.

80 62..5 75

Mundur 5 Own, tiled -
78, RCC –
12, thatched
roof -4,
Sheet - 1

Public taps 91.58 36.84 73.68

Nemmara 5.5 Own, tiled -
8, RCC – 2

Public taps 60 60 70

Education level

In general, majority of the members do not avail higher education. The main

reasons being lack of interest and financial problems. At Kuthanoor, 66 per cent

of members dropped out their studies due to lack of interest and 24 per cent due

to financial problems. In Mundur, it was 54.74 per cent and 4.21%

respectivelySixty per cent of members dropped out their studies due to lack of

interest and financial problems in Nemmara.

Financial liabilities

In Kuthanoor and Mundur clusters more than 50 per cent had financial liabilities

either with bank or private money lenders. At Kuthanoor, 58 per cent had debt

from banks and private money lenders. In Mundur only a few (12.63%) were
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indebted to the banks and private money lenders. Alcoholism is one of the major

social evils in this cluster. In Nemmara, 70% are indebted to banks and private

money lenders.

Hygiene and information about health schemes

Except in Mundur cluster, the others had enough information about hygiene and

Centre. Members of Kuthanoor cluster depend on the nearest primary Health

Centre (PHC) at Kuthanoor and Panchayath. A few families also depend on

private medical facilities. Inhabitants of Mundur cluster do not have adequate

hygiene and health information. Government organization or persons have not

exposed them to health education. For their health needs, they usually depended

PHC at Mundur and private clinics and hospitals. In Nemmara, people

depended on the Primary Health Centre (PHC), Nemmara and the Panchayath.

Here also a few families depend on private medical facilities.

Infra structure and participation in meeting of Grama Sabha

All the three clusters have adequate infrastructure like road, water, electricity,

and street lights. In Kuthanoor, 70.83 per cent and in Mundur 95.79 per cent and

in Nemmara about 100 per cent are actively participating in Grama Sabha

meeting.

Alternate employment and shift from traditional work

In all the clusters, most of the traditional workers especially younger generation

are going for alternate employment sources of daily wages in construction or

agriculture sector. In Kuthanoor, 87.5 per cent are going for other employment.

In this cluster, income from NRI sources such as gulf money was also observed.

In Mundur, more than 85 per cent had found alternate employment, while it was

up to 90 per cent in Nemmara. The present artisans acquired the skill for

traditional work from their parents and grand parents.



9

In brief, major constraints are faced by the clusters among the younger

generation to take up the traditional activity to earn their livelihood. This is

mainly due to various reasons like lack of raw material and high cost, low

demand for traditional products and low cost, difficulty in marketing and low

status in society in comparison with other jobs. Traditional artisans have good

skill in processing of bamboo when compared to others. If enough training is

provided for the manufacture of value added products and partial

mechanization along with assured supply of raw material this sector can be at

least sustained. Organized marketing of the premium products manufactured by

the artisans is also required.

Identification of Master Trainers

To conduct the training programmes in selected five clusters master trainers

were required. During the previous project in Vakkathara, Thenkurussi,

Palakkad, KFRI had trained traditional artisans with the support of resource

persons from URAVU and National Institute of Design, Ahmedabad.  Some of

the artisans had showed excellent skill in the manufacture of premium products

and in addition designed some of the innovative products on their own. Six

artisans including four male and two female were selected from this group

namely Mr. Krishnan, Mr. Velayudhan, Mr. Krishnankutty and Mr. Thankan,

Mrs. Thatha and Mrs. Chella. Of these, Mr. Krishnan was given an opportunity

to participate in the National Trade Fair at Pragathi Maidan, New Delhi. In the

Kerala pavilion he taught weaving (Fig. 1).



1

Fig 1. Master trainers Mrs and Mr. Krishnan, Then-
kurussi Bamboo Consortium monitoring 1. bamboo
processing and 2. weaving at the Kerala Pavilion during
an exhibition in December 2006 at Pragathi Maidan, New
Delhi.

2
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TRAINING FOR ARTISANS

For improving the livelihood of the traditional artisans in the selected clusters,

KFRI organized training programmes for a period of one month in the clusters.

The objectives of the training were:

1. to rejuvenate the traditional bamboo work.

2. to make the traditional bamboo workers self sufficient.

3. to motivate the younger generation to protect their tradition.

4. to ensure the improvement of their livelihood.

During the training period KFRI provided food, tool kit, raw material and also a

stipend as a compensation for the wages they would have earned during these

days. Cultural activities were also promoted during the weekends for better

interaction among the participants and resource persons. The details of the

training programme are given below. Training for duration of one month was

provided in five locations, 15 days for twice in Parambikulam and 4 - 5 days

duration in seven locations (Table 4 & 5). A total of 356 artisans were trained

under this programme (one months training – 133; two weeks training for  39

and 3-4 days training for 184. Although the training programmes were initially

envisaged in the clusters of Palakkad district, training was provided as per the

demand to clusters from other districts also.

Schedule of training

An inaugural function was organized on day one and the Presidents of Grama

and Block Panchayaths, Ward members, other dignitaries from Bamboo artisans

association, officials like resource persons from KFRI, District Industries Centre

(DIC) and Master craftsmen  participated in the inaugural function.
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Table 4. Details of one month training programmes organized

No. Location of the
Cluster

Dates No. of
artisans
trained

1 Eyyankadu,
Kuthanur,
Palakkad

14.11.2006 to
19.12.2006

26

2 Ezhakad, Mundur,
Palakkad

16.01.2007 to
19.02.2007

16

3 Nenmmara Padam,
Nemmara, Palakkad

01.03.2007 to
30.03.2007

33

4 Vadakkunchery,
Palakkad

11.05.2007to
10.06.2007

30

5 Begur, Wayanad 01.02.2008 to
02.03.2008

23

Total 133

Table 5. Details of short-term training programmes organized

Duration of training : 15 days
1 Parambikulam 15-31.08.2008 24
2 Parambikulam 22-30.06.2009 15

Total 39
Duration of training : 3 - 5 days

1 Olakara , Thrissur 24 -29.03.2008 25
2 Chimmini dam

Palakkad
01–05. 04. 2008 25

3. Chungam Colony 25-27.07.2008 39
4 Earthdam Colony 28-30.07.2008 16
5 Kadavu colony 31. 07.2008 to

3.08.2008
15

6 Kuriarkutty colony 04-06.08.2008 28
7 Nilambur 17-23.02.2009 36

Total 184
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The training for one month was conducted in all the clusters as per the following

schedule. A manual was given to the trainees (Appendix 1). For short-term

training items as per the demand of trainees were taught.

Day 1: Familiarisation with the tool kits

Day 2: Information about preservative treatment and colouring agents

Day 3 – 7: Weaving: Flower baskets (pookooda)

Day 8 – 9: Weaving: Flower vases

Day 10 – 16: Furniture: Bammooda (Bamboo stool)

Day 17 – 20: Handicrafts: Scale flowers

Day 21 – 24: Handicrafts: Tea trays

Day 25– 29: Handicrafts: organisers for pen/pencil etc

Day 30: Evaluation and feed back

Brief report of training programmes

Kuthanoor

Training programme was inaugurated by Mr. C.M Kuppan, President,

Kuzhalmannam block panchayath. Dr. K. K Seethalakshmi, Scientist KFRI,

explained the objectives and details of the programme. Mrs. Leela Balan,

President, Kuthanoor grama panchayath gave the presidential address.

Important personalities from different areas of mainstream society gave

felicitations. Dr. S. Sankar, Scientist from KFRI, delivered the vote of thanks. Four

mastertrainers Mr. Krishnan, Mr. Velayudhan, Mr. Krishnankutty and Mr.

Thankan were selected from Bamboo Consortium, Vakkathara, Thenkurissi,

Palakkad and was given the responsibility to conduct the training (Fig. 2).

Mundur

Mr. M. T. Jayaprakasan, President, Palakkad block panchayath inaugurated the

programme. Dr. K. K Seethalakshmi, Scientist, KFRI presented an outline of the

training programme. Mr. M. Balakrishnan, President, Mundur grama
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panchayath, gave the presidential address. Dr. S. Sankar, Scientist from KFRI,

delivered the vote of thanks. The master trainers for this programme were Mr.

Krishnan, Mr. Velayudhan, Mr. Chellan, Mr. Thankan, Mrs. Thatha and Mrs.

Chella from Bamboo Consortium, Vakkathara, Thenkurissi.

Nemmara

Mr. K. Babu, President, Nenmara grama panchayath inaugurated the training.

Dr. K. K Seethalakshmi, Scientist, KFRI, gave an outline of the programme. Mrs.

T. K Sreemathy, Ward Member, Nenmara Grama Panchayath, gave the

presidential address. Dr. S. Sankar, Scientist from KFRI, delivered the vote of

thanks. The master trainers responsible for this training were Mr. Krishnan, Mr.

Velayudhan and Mr. Chellan (Fig. 3).

The traditional artisans had good knowledge about the bamboo raw material

such as different species, optimum maturity, and season for harvesting,

traditional methods of processing like smoking among other. They have excellent

skill in the processing of bamboo into slivers with their simple tools of two

knives, different types of weaving and craft. It was easy to train them for

manufacture of value added products. Some of them were even able to make

innovative products such as lantern type land shades, bamboodas, baskets and

different types of  toys which were not taught by master trainers.

Regarding the marketing of products, KFRI was able to assist them for

participation in different exhibitions like Kerala Bamboo Fest, temple festivals

like Vallangivela, Kalpathi Ratholsavam among other in which the products were

introduced to public. When bulk order comes the major constraint was non-

availability of raw material in the vicinity. KFRI had addressed this by

promotion of bamboo cultivation in non-forest areas (details in next chapter).



1 3

Fig 2. Training in Kuthanor cluster 1. Inauguration of the training
programme 2. Invocation  3. Mr. Kuppan, Block panchayath
President addressess the gathering 4 & 5 Different views of gathering.
6. Distribution of the training kit

42

65



1 2

Fig 3. Training in Nemmara cluster 1. Inauguration of the
programme 2. A lampshade made by the master craftsmen  3. Dr.
Sankar, resource person, KFRI the conducting socio-economic
survey 4 . Artisans learning to make flower-vase

3 4
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DEVELOPMENT OF APPROPRIATE TOOLS AND DESIGN

One of the limitations was the use of conventional tools for processing of

bamboo. Based on the simple hand tools in use by bamboo artisans in China, a

set of devices were fabricated locally and tested for acceptability in the bamboo

cluster at Vakkathara, Palakkad.

Bamboo splitting tool

This set of tools are used for splitting small lengths of bamboo culms into

sections of fixed width. Accordingly the wheel shaped device consisting of a ring

shaped handle and a variable number of spokes was fabricated with one side of

the spokes sharpened for a cutting edge. The axis of the wheel has a pointed

spoke to facilitate puncturing the septa at the nodes. The procedure of splitting

which was successfully tested consists of holding a  length of culm of about

90 cm vertically on the ground and the wheel with the knife edge pointing

downwards used to strike the top cut end so that the tool cuts the culm wall into

equal section corresponding to the number of spokes. The culm with the tool in

place is hit against the ground so that the splitting process continues until the

end is reached (Fig. 4. 1 and 2). The tool reduces considerably the drudgery of

splitting bamboo culms when compared to the hatchet or heavy knife normally

used by the artisans. The resulting split bamboo is much more uniform. Splitting

tools with 3, 4 and 5 spokes each were fabricated and tested by the artisans with

very good success and acceptability for both fresh culms as well as air dried

culms. The regular use of the tools is expected to improve productivity and

quality of products made by bamboo artisans who are struggling to make a

livelihood out of the bamboo products in a highly competitive market.

Use of hot melts adhesive for handicrafts

The artisans were applying white glue (fevicol) to affix bamboo handicrafts

which was not suitable for all purposes and sometimes spoilt the appearance.

The use of hot melt glue that was delivered using a hot gun was suggested as a

solution. The alternative resulted in stronger bonds and facilitated bonding of
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difficult to attach components without spoiling the appearance of the finished

product.

Design of products

Simple designs for three products lamp shade, fruit tray and CD rack was

developed using round and split bamboo (Fig. 4. 3-5). This was easily accepted

and produced by the artisans.

The hand held simple tools reduce the workload of artisans. It can be used in

rural areas easily since they do not require power supply. Innovative designs are

the back bone of handcrafts and it increases the acceptability. Only limited

attempt was made during since the time was short. There is scope for

improvement of tools and designs through research input in this field.



1 2

Fig 4. 1. Traditional way of splitting 2. splitting using new wheel-
like tool. 3. Design of a lampshade 4. fruit tray and 5 CD rack

1 2

3

4

5
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ESTABLISHMENT OF COORDINATION CENTRE

A central facility where raw material of bamboo is available along with facility

for primary processing is highly useful in the manufacture of quality products at

cheaper rate. Attempts to establish a facility i.e, a coordinator centre was made

during this project period.

Selection of the cluster with infra structure

An expert team consisting of Drs. R. Gnanaharan, S. Sankar, T. K. Damodharan,

and K. K. Seethalakshmi from KFRI and master trainers visited the clusters at

Thenkurussi, Kuthanoor, Mundur, Nemmara and Vadakkunchery and inspected

the existing infrastructure, availability of bamboo resources in the vicinity and

transport facilities. Of the five clusters Vadakkumcherry Industrial handicrafts

Society was identified by the team since the cluster had a permanent building,

area for storage of bamboos, place for artisans to work and easy accessibility

from NH 47. Permission from Kerala State Council for Science, Technology and

Environment (KSCSTE) was sought to execute an MOU with this society.

Identification of processing machineries

Information on various machines available for processing of bamboo was

gathered from different bamboo machinery production units. It was found that

the following five machines are essential for the Primary Processing Centre.

1. Bamboo Cross Cut Machine

2. Bamboo hydraulic splitter with complete power packs

3. Bamboo Manual slicing machine

4. Bamboo square stick making machine
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5. Bamboo internal knot removing machine with skin removal

Although orders were placed for the five machineries for the primary processing

centre, several constraints (viz, technical objections in making full payment

before the machines were delivered and tested, lack of adequate human

resources, delay in processing the permission, resulted in inordinate delay and

the machines were not procured. Hence, this component was not completed

during the project period.



CHAPTER - 2. BAMBOO RESOURCE DEVELOPMENT
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CHAPTER -2

BAMBOO RESOURCE DEVELOPMENT

Limited availability and high price of raw material are the major limitations for

livelihood improvement of bamboo artisans. Artisans mainly depends on

bamboo and bamboo reeds from forest areas. There were several problems like,

maturity of raw material, damage during transport, insect and pest attacks on

stored bamboos, among others. Enhancement of resources in the vicinity by

establishing new plantations and increasing the productivity of existing bamboo

clumps by scientific management are the two ways to increase the raw material

supply. KFRI addressed this issue by 1. establishment of new plantations and 2.

awareness creation on the potential of bamboo and methods for scientific

harvesting.

Establishment of new plantations

Species suitable for cultivation: Although about 18 genera and 134 species of

bamboos are reported from India, only less than 20 species are commercially

important. Others are rare or restricted in occurrence. Based on the possibility for

production of planting stock through seeds or vegetative methods,  the growth

observed in bambusetum and pilot demonstration plots established by KFRI

from 1996 onwards under various projects and multiple uses of species, the

following 15 species are suggested for cultivation in homesteads of Kerala. The

details of the species are given in Appendix – 2.

1. Bambusa balcooa Roxb (Dendrocalamus balcooa (Roxb.) Voight).

2. Bambusa bambos Voss (Arundo bambos L. ; Bambusa arundinacea (Retz.)Willd)

3. Bambusa nutans Wall. ex. Munro

4. Bambusa polymorpha Munro
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5. Bambusa  vulgaris Schrad.ex. Wendl

6. Dendrocalamus asper (Schult) Bacjer ex Heyne)

7. Dendrocalamus brandisii (Munro) Kurz.

8. Dendrocalamus giganteus Munro

9. Dendrocalamus hamiltonii Nees and Arn.ex.Munro

10. Dendrocalamus longispathus Kurz.

11. Dendrocalamus membranaceus

12. Dendrocalamus strictus (Roxb.) Nees

13. Ochlandra travancorica Benth.

14. Pseuoxytenanthera stocksii (Oxytenanthera stocksii)

15. Thyrsostachys oliveri Gamble

Production of planting materials: Using different methods standardized by

KFRI for propagation such as seedlings, rooted cuttings and offsets, planting

stock of about 11 species were produced in four nurseries, two at KFRI (Field

Research Centre, Velupadam and KFRI campus, Peechi) and two in

collaboration with private farmers in Palakkad District (Mr. Subramanian and

Mr. Tony Thomas). Of the 11 species, four (B. bambos   D. giganteus, D. strictus

and O. travancorica) were produced from seeds and other eight species (B.

balcooa, B. nutans, B. vulgaris, D. asper, D. brandisii, D. membranaceus  P. stocksii

and T. oliveri) were produced by rooting cuttings. Altogether about 30000

plants were produced.

Awareness campaigns: To increase the awareness on the potential of

bamboo, species suitable for cultivation, technology for establishment of

plantation and scientific management of bamboo stands, awareness

programmes were conducted in selected panchayaths and institutions. The

details are given below.
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1. Meeting at Kanhirapuzha Panchayath - November 2007

2. Meeting of farmers at Thenkurussi Panchayath – December 2007

3. Sensitization workshop for Agriculture officers at CADA Office,

Kanhirapuzha, Palakkad February 2008.

4. Public function for protection of land at Kalpathy, Bharathapuzha

river basin, Akathethara Panchayath, February 2008.

5. National Seminar on Bamboo, Department of Botany, Mercy

College, Palakkad - November 2008

Plantations: Some of the farmers and officials from institutions who came

forward to plant bamboo in their homesteads/campus were given planting

materials free of cost and technical know-how for establishment and

management of bamboo plantation.  The details are given in Table 6.

Table 6. Details of Individuals/Institutions collaborated for establishment of

bamboo plantations

Particulars Species planted

Mr. C. Ramakrishnan

Thenkurussi

Bambusa bambos

Mr. Suresh, FCRI,

Kanjikode

Bambusa bambos, B. balcooa, B. vulgaris T. oliveri

Mr. Pushkaran, Bambusa bambos, B. balcooa, B. vulgaris T. Oliveri,
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Muthalamada O. travancorica

Mr. Balakrishnan,

Ottappalam

Bambusa bambos, B. balcooa, B. vulgaris T. oliveri,

D. brandisii, D. giganteus. O. travancorica

Mr. Vincent, Olavakkode B. balcooa, B. vulgaris T. oliveri, O. travancorica

Vasudevan

Namboothiripad

T. oliveri, D. giganteus

Dr. Viji, Muthalamada D. strictus, D. asper

Mr. Devadas, Thenkurussi Bambusa bambos, D. strictus

Mr. Manas, Alanellore,

Mannarghat

T. oliveri

Ahalya Eye Hospital,

Thathamangalam

B. balcooa, B. vulgaris T. oliveri, O. travancorica

FCRI, Kanjikode B. bambos, B. balcooa, B. vulgaris T. oliveri, O.

travancorica

The support for promotion of bamboo cultivation in non-forest areas is being

continued by KFRI through projects supported by National Mission on Bamboo

Applications (NMBA) and National Bamboo Mission (NBM). Data on survival,

growth and bio-mass is being recorded.



1 2

3 4

Fig 5 . Growth of different bamboo species in plantations established under
collaborative programmes. 1. D. strictus, 2. B. bambos 3. B. vulgaris,
4. B. balcooa, 5. B. bambos after clear felling 6. Recording observations

5 6
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CONCLUSIONS

The project mainly envisaged to improve the livelihood of traditional bamboo

artisans. They were producing traditional items which were in demand during

1970s when paddy cultivation was common. The recent changes in land use

pattern and problems involved in agriculture especially paddy cultivation in

particular resulted in lack of demand for the products they were already making.

With the project intervention the following improvement were noted.

1. Enhancement of awareness on potential of bamboo and possibility of

value addition,

2. Skill development for manufacture of premium products,

3. Development of small and simple tools that are hand operated to reduce

the workload,

4. Exposure to market, competition of marketing with the introduction of

quality products from China and create quality consciousness among the

artisans,

5. Increase the self confidence and the realization that the traditional work is

very valuable,

6. Introduce bamboo as a high value crop to farmers,

7. Technology transfer in nursery and plantation technology for bamboos.

8. Establishment of plantation for demonstration purpose in collaboration

with farmers.

The major limitations were

1. Lack of good raw material in the vicinity and the high cost,

2. Inability and lack of organization to supply materials in large quantity,
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3. Low income compared to other sectors like agriculture and

construction,

4. Lack of Interest of youngsters in traditional work and attraction

towards white collar jobs,

5. Lack of technology for production of planting material of species

preferred by farmers like Rangoon bamboo (Thyrsostachys oliveri),

6. Lack of organized marketing for bamboo and bamboo products,

7. Lack of knowledge about scientific management of bamboo,

8. Non-availability of land for large-scale planting.

If there is an integrated effort from Departments of Industries, Forest,

Agriculture and Rural Development along with the input of knowledge from R&

D institutions bamboo sector can be tremendously improved in the state.
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Appendix -2

Species suitable for cultivation in Kerala

1. Bambusa balcooa Roxb (Dendrocalamus balcooa (Roxb.) Voight).

Common names: Assamese – Baluka; Bengali- Balku bans; Duars – Borobans;

Garo- Wamnah, Beru; Tripura - Barak

It is indigenous to the Northeastern India and distributed in Nagaland,

Meghalaya, Tripura, Assam, West Bengal and Bihar up to an altitude of 600 m. B.

balcooa prefers heavy textured soil with good drainage.  It is a clump forming

species with culms 12 to 20 m tall, internodes 20 to 40 cm long and 8 to 15 cm in

diameter and nodes thick with a whitish ring above (Fig. 20). Young shoots are

blackish green with acute tip. Culms are coarse, stout, dull greyish-green with

pointed re-curved branches towards the base. Flowering cycle is about 35-45

years and the flowered clumps dry without any seed set. Gregarious flowering

was reported from India during 1986-1988. It is cultivated in villages of

Northeastern region. The species is planted at an average of 400 clumps/ha at a

spacing of 5 m x 5 m and mature culms can be harvested within a period of 5-6

years.

Annual production of 1200 to 1600 culms/ha has been reported. Observations

from KFRI bambusetum indicated that one mature (about 4-5 years old) bamboo

culm weighed 150 kg. It is used for scaffolding, agarbathi sticks, wood chip

industry, banana props, agricultural implements, handicrafts and for the paper

pulp.

2.  Bambusa bambos Voss (Arundo bambos L. ; Bambusa arundinacea (Retz.)Willd)

Common names: English - Thorny bamboo; Assamese – Kotoha Kata, Koto; Bengali -

Baroowa, Behor; Manipuri - Saneibo; Oriya – Daba; Tamil – Mungil; Malayalam –

Mula, Illi, Pattil
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This species is widely distributed in moist deciduous forests, occupies 15 per

cent of bamboo area of India and one of the most common species in homesteads

in southern India. It prefers rich, moist, alluvial soil and grows along perennial

rivers and valleys up to an altitude of 1000 m receiving a rainfall of 2000 to 2500

mm. B. bambos is highly productive with strong rhizome. It produces dense

tufted clumps; culms are strong, cylindrical, erect, hollow dark-green coloured,

up to 30 m tall with 15 to 18 cm in diameter. Walls are 3 cm thick at the base.

Branching is observed at all the nodes, central dominant branch is produced first,

with one or two laterals. Branches bear spines. Because of the strong thorny

lateral branches the base of the clumps gets congested making it difficult to

extract if it is not properly managed.

Different flowering cycles like 30-34 years and 44-49 years have been reported. In

homesteads of Palakkad District of Kerala flowering occurred in 1951-52 and

then in 1996-1997 indicating a flowering cycle of 45 years in this area. A single

clump produces about 50 to 100 kg of seeds with a total production of 50-100

quintals of seeds/ha. About 70,000 to 85,000 seeds weigh one kg; initial viability

is 90 to 100 per cent. Seeds are viable under normal conditions for about 6 to 8

months and viability can be extended up to five years by proper storage methods

by controlling humidity and temperature. Vegetative propagation by offsets,

rooted culm and branch cuttings and tissue culture is done. A plantation with

250 clumps/ha produced 4250 culms/ha within six years after planting and an

annual harvest of about 2000 culms per ha is possible thereafter. Intensive

management like soil working, fertilization and irrigation can improve the

productivity by 3 to 5 times in B. bambos. There are several uses and some of

them are pulp and panel products, handicrafts, scaffolding, thatching, roofing,

baskets, mats, bows and arrows, furniture, floating timber and rafting, cooking

utensils, fencing, fodder, medicine, etc.  Young shoots are edible.
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3. Bambusa nutans Wall. ex. Munro

Common names: Assamese- Bidhuli, Mukial, Lepecha - Mallo, Mahi bans; Oriya -

Badia bansa; Tripura - Kali, Beng, Makla

A medium sized bamboo with culms reaching a height of 5 to 10 m with a

diameter of 5-10 cm and an internode length of 25-45 cm. It is loose clump

forming, usually unbranched below and much branched above, culms straight,

green smooth, not shining white-ringed below the nodes, node slightly thickened

often hairy and lower nodes bear rootlets (Fig 22).  It naturally occurs in Sub-

Himalayan region from Yamuna eastwards to Arunachal Pradesh and common

in Brahmaputra valley.

It is commonly cultivated in Northwest India, especially in and around Dehra

Dun, and in Orissa and West Bengal. It grows in moist hill slopes and flat

uplands in well-drained sandy loam to clayey loam at an elevation between 600

and 1500 m. Flowering cycle is about 35 years. Rooting culm cuttings and offset

planting are used for establishment of planting stock. It is commonly used as

poles, construction work and for paper pulp.

4. Bambusa polymorpha Munro

Common names: Assamese – Jama betwa, Betwa; Bengali- Betua, Jaibaroowa, Jama;,

Hindi-Narangi bhas; Tripura – Bari.

It is a large evergreen, densely tufted bamboo growing up to a height of 16 to 25

m with an internodal length of 40 to 60 cm and a diameter of 8-15 cm. Culms are

gray to grayish green, white scurfy when young, nodes thick and lower one with

rootlets (Fig. 24). It is naturally found in Northeast and Madhya Pradesh,

introduced to Tamil Nadu, Kerala and Karnataka and cultivated in Bengal and

most of Northeastern states. It prefers low hill slopes along the valleys with deep

fertile, well-drained, loam and riverine alluvial soil. B. polymorpha can be grown

in association with teak.
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Flowering cycle is 55-60 years. Number of seeds per kilogram is about 21000 to

40000 and germination percentage is about 40. Seedlings are raised in nursery

beds. It can be propagated by pre-rooted and pre-rhizomed branch cuttings with

45-50% rooting. Plantations mature within 8 years. It is used for pulp,

construction (in Myanmar considered best for walls, floor and roof of houses),

agarbathi sticks, fibreboards, edible shoots (with a distinctly sweet taste) and for

landscaping. It is a graceful species of bamboo for landscaping.

5. Bambusa vulgaris Schrad.ex. Wendl

Common names: Bengali and Manipuri – Bakal; Oriya – Sunderkania bansa

A moderate sized bamboo with a height of 8-20 m and diameter 5-10 cm and

internodal length of 40-45 cm. It has three varieties with yellow culm and green

stripes, with green culm and yellow stripes and the third with green culm and

without stripes.  It is a common bamboo grown in homesteads and gardens. It in

naturally found in Madhya Pradesh. The suitable site for the species is moist soil

periphery of the cultivated lands, creeks and at the foothills. It grows up to an

altitude of 1200 m and exhibits salt and frost tolerance.

Although flowering is reported no seed set was found.   It is easy to propagate

vegetatively using culm and branch cuttings and about 90-100% is obtained. An

yield of 10 tonnes/ha/year is reported when planted at a spacing of 12 m x 12 m.

But it can be planted at a closer spacing of 8 m x 8 m. Propagation by pre-rooted

and pre-rhizomed cuttings is also possible. It is used for building construction,

pulp, poles, handicrafts, fencing and landscaping. The leaves are medicinal.

Three types of this species are seen – Yellow culm with green stripes, green culm

with yellow stripes and pure green culms.
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6. Dendrocalamus asper (Schult) Bacjer ex Heyne.

It is densely tufted bamboo with large foliage leaves. The culms are up to about

20 m tall,  with a diameter of 8-12 cm and internodal length of 40-50 cm. It is dark

green, non-waxy the lower part is thickly covered with brown velvety hairs with

a band of silvery brown hairs above and below each node in upper culm. The

lower nodes bear numerous young roots.

It is largely cultivated in Southeast Asia for its shoots. The culms are large and

strong. It is suitable for building and structural uses.

7. Dendrocalamus brandisii (Munro) Kurz.

Common names; Bengali – Bulka; Manipuri - Wanan

Very large evergreen tufted bamboo with a height of 19-33 m and a diameter of

13-20 cm and internodal length of 30 –38 cm. Culms are ashy  gray to greenish

gray in colour and nodes slightly swollen lower one with rootlets (Fig. 29).  It is

naturally found in Manipur and the Andamans. It was introduced in to Kerala

and Karnataka. The species is found growing in tropical forests chiefly on

calcareous rocks and found up to an altitude of 1300 m.

8. Dendrocalamus giganteus Munro

Common names: Assamese – Worra; Manipuri – Maroobob; Sikkimese – Bhaloo

bans; Malayalam– Anamula, Paramula

It is the largest clump forming bamboo species with slender branches. The culms

reach a height 24 - 30 m, internodal length of 35-40 cm and a diameter of 20-30

cm. Walls are thick with 2-2.5 cm.  Culms are dull green, covered with white

waxy crust when young and lower nodes show root scars and rootlets (Fig. 30). It

is a native of Myanmar cultivated in Northeast and occasionally in other parts of

the country. It is found in moist hill slopes and flat lands with rich loam soil. It is

found growing to an altitude of 1200 m. Also, it is found associated with teak.
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Flowering cycle is about 40 years. About 20000 seeds weigh one kilogram. Seed

set is very poor and sometimes, vegetative growth is observed from flowered

clumps. Vegetative propagation using culm cuttings and NAA can be done.

Rooting is about 60% and basal one-third  part of the culm is not suitable for root

induction. It can be planted at a spacing of 10 m x 10 m. Annual yield is about 20-

30 tonnes/ha.  It is used for building purposes, boat masts, handicrafts, vases,

buckets and water pitchers. It is one of the good species for pulp. Young shoots

are edible.

9. Dendrocalamus hamiltonii Nees and Arn.ex.Munro

Common names: Assamese –Kakua or Kako banh; Tripura – Pecha; Manipuri Unep;

Mizo - Phulrua

It is a large clump forming bamboo sometime growing tall and erect often culms

at an angle or curved downwards. Culms reach a height of 12 to 25 m with an

internodal length of 30-50 cm and a diameter of 10 to 18.5 cm. Branching is found

on top parts of the culm, culms are grayish-white when young and dull green

when old. Lower nodes are marked with root scars (Fig. 31). It is naturally found

in  Northwest Himalayas and Northeast India. It is generally cultivated in many

parts of the country. It occurs in finer textured soil in semi-evergreen forest in

lesser rainfall area. It is known as light demanding, early successional species

after shifting cultivation and known to conserve potassium.

Flowering cycle is reported as 30—40 years. Flowering occurred during 1998-99

in Arunachal Pradesh. Vegetative propagation by rooting of culm cuttings is easy

and 70% rooting was found. It is found suitable for growing in wastelands in

Himachal Pradesh.  It is used for walls of huts, construction, basket making,

mats, water and milk vessels, fuel, and floats. Young shoots are extensively used

as food. The outer slivers are used in cottage industry for binding and caning of

chairs.
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10. Dendrocalamus longispathus Kurz.

Common names:  Assamese – Bulka, Khang; Mizo – Rawnal; Manipuri – Unal;

Tripura – Rupai.

It is a large clump forming elegant bamboo. Culms reach a height of 10-18 m,

with an internodal length 25 to 60 cm and diameter of 6 to 10 cm. Walls are 1.2

cm thick. Young culm is glaucous, green and turns to grayish-green when

mature (Fig.  32). This species is naturally distributed in Mizoram and Tripura

and found in villages of Bihar. It was introduced into Orissa and Kerala.

Flowering cycle is about 30-35 years. About 134880 – 135320 seeds weigh one

kilogram with a germination percentage of about 50. Plantig stock can be

prepared by rooting culm cuttings with a treatment of NAA 100ppm. Planting is

done in 45 cm x 45 cm x 45 cm pits at a spacing of 5 m x 5 m.   Offset planting and

vegetative propagation by rooting culm cutting is possible with 50-75% rooting.

It is used for landscaping, manufacture of paper, basket, food grain containers

and tooth-picks.

11. Dendrocalamus membranaceus Munro (Bambusa membranaceus Stapleton)

Common name: Malayalam- Enimula

It is a moderate sized strong bamboo forming dense clumps. Culms reach a

height of 20-24 m with a diameter of 6-10 cm and internodal length of 22-38 cm.

The young culms are covered with white powdery surf and nodes strongly

ringed, basal ones with rootlets, upper branches slender leafy and drooping (Fig.

33). It occurs in moist forests and lowlands and is found below 1000 m altitude.

Preferred soils are laterite, black and limestone and also it can tolerate arid and

barren conditions.

Although flowering was reported in 1992-94 from Thailand, no information is

available on flowering cycle. Vegetative propagation using culm cuttings is
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found successful.  It is used for construction,  chopsticks, shreds and paper.

Young shoots are edible and smooth and easy to process.

12. Dendrocalamus strictus (Roxb.) Nees

Common names: Bengali – Karali; Gujarati- Nakur bans, Kiri bridiru; Marati–

Narvel; Oriya – Salia; Tamil – Kalmungil; Telugu– Sadanapa veduru; Tripura – Lathi

bans; Malayalam– Kallan mula; Manipuri- Unan; Mizo - Tursing

This is a densely tufted bamboo. The culms reach a height of 8 -16 m, with an

internodal length of 30 - 45 cm and diameter 2.5 - 8 cm. The culms are hollow in

wet and solid in dry zones.  The culms are pale blue green when young turning

to dull green or yellow on maturity; much curved above half of its height and

nodes somewhat swollen. Basal nodes often show rooting and lower nodes are

often with branches.

D. strictus is widely distributed in India in semi dry and dry zone along plains

and hilly tracts usually up to an altitude of 1000 m and occupies 53% of bamboo

area. It is widely adaptable to temperature - 5 to 45oC. It prefers well-drained,

poor, coarse-grained and stony soils and can be grown in mixed plantations and

along with teak.

Flowering cycle is about 47-55 years. One kilogram seeds contain 25000 to 30000.

Germination varies from 25 to 70% based on the sample lots. The seed viability in

natural conditions is about 6-8 months and the seeds can be stored for about four

years. Different methods of vegetative propagation like offset planting and

rooting of cuttings are possible. About 40-70% rooting is observed for culm

cuttings treated with NAA. Planting can be done at spacing 5 m x 5 m or 4 m x 4

m based on the management. An annual harvest of 750 to 1000 culms/ha is

expected.
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It is extensively used for paper and also for construction, agricultural

implements, musical instruments and furniture. Young shoots are edible.

Decoction of leaves and nodes are used in traditional medicines.

13. Ochlandra travancorica Benth.

Common names: Malayalam - Etta, Kar-eeta, Oda; Tamil – Eeral, Eerakalli, Iral, Ita-

kalli, Nanal, Odai.

It is an erect shrubby reed like gregarious bamboo. Culms reach a height 2-6 m

with an average internode length of 45 - 60 cm and sometimes up to 150 cm in

ideal growing conditions with a  diameter of 2.5 - 5 cm (Fig. 36) Culms are

grayish green, nodes somewhat swollen with marks of fallen culm sheaths. It is

distributed throughout the Western Ghats and occurs widely as an under-

growth in the low-level evergreen and semi evergreen forests. It prefers diffused

light, requires a rainfall of more than 1500 mm and good drainage. Soil under

this bamboo is dark brown, acidic, sandy loam with granular structure, high

porosity, good aggregate stability and high water holding capacity.

Recently it has flowered in southern Kerala. About 45-57 seeds weigh one

kilogram. Seeds are viable only for short period of 45 days and no storage

method is available. It can be propagated through seeds and vegetative methods.

Seeds are sown soon after collection in nursery beds filled with sand and soil

mixture in partial shaded initially for two months. One-year-old seedlings can be

transplanted. Spacing is about 4 m x 4 m. Vegetative propagation using cuttings

are possible and 50% rooting is obtained with NAA treatment. It is an ideal raw

material for paper manufacture. Culms are used for mat and basket making,

umbrella handles, fishing rods and handicrafts.  The mats made out of this

species are used for making Bamboo Ply. Leaves are used for thatching. Fruits

are used as cattle feed.
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14. Pseuoxytenanthera stocksii (Oxytenanthera stocksii)

Common names: Marati – Chivari, Mes; Kannada – Konda, Oor, Shema

It is found in Maharashtra, Karnataka, Kerala and Goa.  It is a medium sized

bamboo culms reaching a height of 9m with a diameter of 2.5-4 cm and an

internodal length of 15-30 cm. Culms covered with white or gray deciduous hairs

when young and few branches are seen from the nodes.   It is mostly confined to

banks of streams and requires well drained deep loamy soil.

Although flowering was observed during 2000 onwards in Konkan area,

Karnataka no seed set was observed. Vegetative propagation by rooting culm

cuttings is very successful and rooting upto 90% can be obtained Cutting need to

be taken from culms more than one year old.nIt is cultivated in the  homesteads

of northern Kerala, Karnataka and Goa. Plantation can be raised with a spacing

of 5m x 5 m. The culms are strong and  used for household items, constructions

and basket making. It can be used for handicrafts and furniture.

15. Thrsostachys oliveri Gamble

Common names: Malayalam- Rangoon mula, Korana.

It is a large tufted elegant bamboo, culms growing to a height of 15 to 25 m and

highly suitable for growing in homesteads. Internodal length is about 40 to 60 cm

and diameter about 5 cm. The mature culms are solid at the base. The culms are

bright green with whitish silky surface when young and dull green or yellowish

on maturity nodes hardly thickened. It is a native of Myanmar and introduced

into India. It is cultivated in Arunachal Pradesh, Uttar Pradesh, Kerala and Tamil

Nadu. It grows in all types of soils.

Reported flowering cycle is about 48-50 years. Vegetative propagation by rooting

of culm cutting is possible. Rooting occurs in basal half of the culm and treatment

with NAA enhances rooting response. Offset planting is also found successful.
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Spacing is 4x4m the culms are in good demand for construction purpose,

pluckers and banana props. Shoots are edible.
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