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Preface

Vocational Education is a dynamic and evolving field, and ensuring that every student
has access to quality learning materials is of paramount importance. The journey of the
PSS Central Institute of Vocational Education (PSSCIVE) toward producing
comprehensive and inclusive study material is rigorous and time-consuming, requiring
thorough research, expert consultation, and publication by the National Council of
Educational Research and Training (NCERT). However, the absence of finalized study
material should not impede the educational progress of our students. In response to
this necessity, we present the draft study material, a provisional yet comprehensive
guide, designed to bridge the gap between teaching and learning, until the official
version of the study material is made available by the NCERT. The draft study material
provides a structured and accessible set of materials for teachers and students to utilize
in the interim period. The content is aligned with the prescribed curriculum to ensure
that students remain on track with their learning objectives.

The contents of the modules are curated to provide continuity in education and maintain
the momentum of teaching-learning in vocational education. It encompasses essential
concepts and skills aligned with the curriculum and educational standards. We extend
our gratitude to the academicians, vocational educators, subject matter experts,
industry experts, academic consultants, and all other people who contributed their
expertise and insights to the creation of the draft study material.

Teachers are encouraged to use the draft modules of the study material as a guide and
supplement their teaching with additional resources and activities that cater to their
students' unique learning styles and needs. Collaboration and feedback are vital;
therefore, we welcome suggestions for improvement, especially by the teachers, in
improving upon the content of the study material.

This material is copyrighted and should not be printed without the permission of the
NCERT-PSSCIVE.

Deepak Paliwal
Joint Director
PSSCIVE, Bhopal
Date: 6 November 2024
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Module 1 Bamboo Plantation and Maintenance

Module Overview

This Module on “Bamboo Plantation and Maintenance” focuses on the critical
aspects of cultivating healthy bamboo ecosystems through improved soil quality
and effective pest management.

. . . . . . . -.
In Session 1, focusses on various cultivation practices aimed at enhancing s\

quality, including the use of organic amendments, cover cropping, and sustain@
soil management techniques that foster optimal growing conditions for bar@§'

Session 2 deals with the controlling insect pests and diseases, and it wiQ)gduip you
with the knowledge and skills for identifying common pests and d1se@s that affect
bamboo, as well as effective management strategies to mltl%/ their impact,
including integrated pest management (IPM) approaches. Q)

By the end of this module, learners will be equippe ith practical tools and
strategies to ensure the vitality and sustainabilﬁjg of bamboo plantations,
enhancing their overall productivity and resilience.

<

Y&é@

Learning Outcomes

X
After completing this sessmr%@u will be able to:

o Identify effectiv 'ggatlon methods for bamboo plantations.
. Demonstrat roper application of fertilizers in bamboo farming.

e Describe ocess of constructing fire lines to protect bamboo plantations.
e Identi jor insect pests affecting bamboo plantations.

e Des common diseases impacting bamboo.

o methods for controlling insect pests and diseases in bamboo

ntations.
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Module Structure

Session 1: Cultivation Practices for Improving Soil Quality

Session 2: Controlling Insect-Pests and Diseases

Session 1: Cultivation Practices for Improving Soil Quality

In this session, learner will explore various practices that support the productivity
of the plantation, including weeding to minimize competition for nutrients, effective
irrigation to provide adequate moisture, and the application of fertilizers to enhance
growth. Once bamboo plantation is established, maintenance becomes essential for
ensuring its commercial and economic viability. Proper upkeep is crucial for
achieving a consistent and high-quality yield of bamboo culms and shoots.

Here learner will learn about mulching to retain soil moisture, constructing fire
lines for protection against wildfires, replacing dead plants to maintain overall
density, and removing unwanted, old, and rotting clumps to encourage new growth.
These practices collectively promote a healthy and sustainable bamboo yield. In
this cultivation Inter cultural practices are used for sustainability.

Intercultural practices in bamboo cultivation refer to the various agricultural
techniques and cultural practices that are used to grow bamboo effectively while
promoting sustainability, biodiversity, and the socio-economic well-being of local
communities. These practices often integrate traditional knowledge with modern
agricultural methods

Weeding

Weeding is the process of removing unwanted plants from the plantation. In the
initial years of the plantation, regular weeding is necessary to prevent weeds and
other vegetation from competing with the young bamboo for resources like sunlight,
nutrients from the soil, and space. Intensive weeding is required at least for the
first 2 years after the rains and towards the end of the wet season. The intensity
and frequency of the weeding, however, will be site-specific, depending upon the
weed /grass infestation, and will come down in later years. At some places, it may
be required even after non-seasonal rains.

Weeds should be removed thoroughly, systematically, and regularly. It is critical to
keep each bamboo plant clear of weeds and vegetation in a 0.6-m radius. This
process involves removing large branches of culms and branches at the bottom of
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the clump to prevent congestion. If this is not done, it will affect the development
of the new shoots.

Pruning of bamboo branches is an essential practice to enhance the health and
productivity of bamboo clumps. It involves selectively removing dead, damaged, or
overcrowded culms to improve light penetration and airflow, which encourages new
growth. Regular pruning helps maintain the structure of the bamboo stand,
preventing overcrowding and disease spread. By maintaining a balanced growth
pattern, pruning supports the long-term sustainability of bamboo plantations.

Irrigation

Irrigation is crucial for the healthy growth of bamboo, especially in regions with
insufficient rainfall. Bamboo thrives in well-drained soil with consistent moisture,
particularly during its early growth stages. Proper irrigation practices help maintain
optimal soil moisture levels, promoting robust culm development and overall plant
vigour. Improving soil aeration around bamboo plants is crucial for healthy rhizome
growth and shoot production, particularly during the dry summer months. During
the first year of a seedling plantation, loosening the soil helps correct air
permeability, regulate temperature, and reduce weed competition for nutrients and
water, ultimately improving the soil's chemical and physical properties.

Fertilizer application

In general, bamboo needs a complete range of nutrients from fertilizers including
nitrogen, phosphorous, and potassium (NPK). They often require a higher quantity
of nitrogen. It is a recommendable to carry out soil analysis before the
establishment of the plantation and at annual intervals thereafter, to fix and
confirm the fertilizer dosages. Under normal soil conditions, the composition of NPK
can be in a ratio 5: 2: 1 or 4: 2: 1.

The fertilizer doses/ may vary depending on the purpose of the plantation.
Plantations targeted for bamboo shoots need to have a more intensive application
of fertilizers than that for culm plantations. In the case of cultivation for culms,
chemical fertilizer application may be to the extent of 1,500 kilograms per hectare
per year. In comparison, cultivation for the shoot will require additional nutrients,
and the fertilizer application requirement may go up to 4,000 kilograms per hectare
per year.

Fertilizer should be applied initially during planting by mixing it into the pits.
Following this, additional applications should occur within two months of planting
and again during the later part of the dormancy period, ideally 4-6 weeks before
shoot emergence. It is important to avoid applying strong or chemical fertilizers
directly to the rhizomes or sensitive plant parts, as this can cause damage. Instead,
fertilizers should be placed in ditches around the clump when the soil is adequately
moist and then covered with soil to protect the young shoots.
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Mulching

Mulching is a crucial practice in commercial bamboo plantations, involving the
application of a layer of material on the soil surface to conserve moisture and
improve soil health over time. For one-year-old plants, paddy husk is commonly
used as mulch during inter-culture operations. This helps maintain moisture
content and promotes better-quality shoot production. Following mulching, shallow
ploughing is advisable to further conserve moisture. If paddy husk is unavailable,
alternatives such as leaf litter or sawdust can also be effective for mulching,
providing similar benefits to the soil and plants.

Constructing Fire Lines

Bamboo seedlings require protection from fires, which can arise from nearby bush
or within the farm. While mature plants with well-established roots and rhizomes
can often survive a fire, as only the upper sections may be damaged, young
seedlings are particularly vulnerable. A fire can destroy both the upper and lower
sections of these immature plants, including their roots and rhizomes. If a mature
culm’s upper parts are lost, it can still regrow with the onset of rains or irrigation,
as long as the root system remains intact. However, if the roots and rhizomes are
destroyed, replanting is necessary to replace the dead seedlings, which can
negatively impact the growth and quality of the regenerated bamboo.

Constructing fire lines is an essential practice in bamboo plantations to protect
against wildfires. Fire lines are cleared strips of land that act as barriers, preventing
the spread of fire by removing flammable materials such as vegetation and debris.
Here are the key steps involved in constructing fire lines:

i.  Site Selection: Identify strategic locations around the plantation, especially
near areas prone to wildfires.

ii. Clearing Vegetation: Remove all vegetation, including grasses, shrubs, and
dead plant material, within the designated width of the fire line, typically
several feet wide.

iii. Soil Preparation: Create a bare soil surface to minimize the risk of fire
spreading. This can involve tilling the soil or using machinery.

iv. Maintenance: Regularly inspect and maintain fire lines by clearing new
growth and debris to ensure their effectiveness.

v.  Water Access: If possible, consider positioning fire lines near water sources
to facilitate quick firefighting efforts if a fire occurs.

Replacing Dead Plants
The newly transplanted offset cuttings and nursery seedlings will not all survive in

their new environment. Hence, close monitoring is a critical requirement to ensure
the survival of the plants. The dead seedlings (culm cuttings, rhizomes, and
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seedlings) that do not survive should immediately be replaced, and constant
watering is essential for their survival.

Eliminating Unwanted, Old, and Decaying Clumps in Bamboo Cultivation

The maintenance of a plantation should be taken into serious consideration.
Maintenance on the plantation is mostly done during the first two years after
planting to protect the young plants from competing with other vegetation, pests,
and rodents. Removing unwanted, old, and rotting clumps is a vital maintenance
practice in bamboo cultivation that helps promote healthy growth and enhance
overall productivity.

The steps are as follows:

i.  Assessment: Regularly inspect the bamboo plantation to identify old, weak,
or diseased clumps that may be stunting growth or harbouring pests.

ii. Timing: The best time to remove these clumps is during the dormancy
period, when the plant's energy is lower, reducing stress on the remaining
healthy plants.

iii.  Tools: Use appropriate tools, such as pruners or saws, to carefully cut away
the unwanted clumps at the base, ensuring minimal disturbance to
surrounding healthy plants.

iv.  Disposal: Properly dispose of the removed clumps to prevent the spread of
diseases or pests. This may involve burning or composting them, depending
on local regulations.

v.  Soil Care: After removal, consider loosening the soil around the remaining
clumps and applying mulch or organic matter to support regrowth and
improve soil health.

Activity 1: Visit to a Bamboo Plantation

To understand and observe the different methods used in maintaining a bamboo
plantation, including irrigation, weeding, mulching, fire line construction, and the
removal of old and rotting clumps.

Materials Required: Notebook, pen, and pencil.
Procedure:
e Visit a local bamboo plantation and meet the farmer or plantation manager.

e Observe and take notes on the following key practices used in bamboo farming:
a) Irrigation: How water is supplied to the bamboo plants.
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b) Weeding: Methods used to remove unwanted plants and weeds that
could affect bamboo growth.

c) Mulching: The practice of covering the soil around bamboo plants to
retain moisture and prevent weed growth.

d) Fire Lines: The creation of fire-resistant areas to prevent the spread of
fire in the plantation.

e) Removal of Old and Rotting Clumps: Identifying and removing dead or
decaying bamboo clumps to ensure healthy growth.

e Take notes on each practice and ask the farmer any questions you may have
about the methods used in their bamboo plantation.

Activity 2: Visit to a Local Bamboo Farm

Visit a bamboo plantation observe fertilizer application in bamboo plantation.

Materials Required: Notebook, pen and pencil.
Procedure:

e Visit a local bamboo plantation and meet the farmer or farm manager.

e Observe how fertilizer is applied to the bamboo plants. Pay attention to the
method used (e.g., soil application, foliar spray) and the frequency of
application.

e Take note of the specific types of fertilizers used in the plantation (e.g.,
organic, chemical, or a combination).

e Record any additional practices or tips shared by the farmer regarding
fertilizer use for healthy bamboo growth.

Check Your Progress

A. Multiple Choice Questions

1.What is the primary purpose of weeding in a bamboo plantation?
a) To enhance aesthetic appeal

b) To promote pest growth

c) To prevent competition for nutrients and sunlight

d) To increase soil erosion

2. When is intensive weeding most necessary in a bamboo plantation?
a) During the winter

b) In the first two years after planting

c) Only during the dry season

d) After the third year of growth
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3. What is the recommended practice for soil aeration around bamboo plants?
a) Water logging the soil

b) Loosening the soil two to three times a year

c) Applying heavy layers of mulch

d) Avoiding any disturbance to the soil

4. Which nutrients are essential for bamboo growth?
a) Calcium and magnesium

b) Iron and zinc

c) Only nitrogen

d) Nitrogen, phosphorous, and potassium (NPK)

5. What is mulching primarily used for in bamboo plantations?
a) To attract pests

b) To conserve moisture and improve soil health

c) To enhance the growth of weeds

d) To decorate the plantation

6. Why are fire lines important in bamboo plantations?
a) To enhance the growth of bamboo

b) To prevent the spread of wildfires

c) To attract beneficial insects

d) To improve soil fertility

7. What should be done with dead or decaying bamboo clumps?
a) Remove them to promote healthy growth

b) Leave them in place

c) Cover them with soil

d) Ignore them

8. When is the best time to replace dead bamboo seedlings?
a) During the rainy season

b) Immediately after identifying them

c) In the spring

d) Only during the harvest season

9. What material is commonly used for mulching one-year-old bamboo plants?
a) -Plastic sheets

b) Paddy husk

c) Sand

d) Gravel

10. What is a recommended method for disposing of removed old bamboo clumps?
a) Burying them

b) Leaving them in the field

c) Burning or composting
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d) Discarding them in water sources

B. Subjective Questions

What do you understand by the term constructing fire lines?
Explain the procedure of removing unwanted, old, and rotting clumps.

What is the most suitable fertilizer for bamboo grown in containers?
Write the steps of cultivation practices for improving soil quality for bamboo.

PN

Session 2: Controlling Insect-Pests and Diseases

In this Session, learner will learn about the safeguarding Bamboo from insects,
pests and diseases. Several insect-pests attack bamboo leaves, shoots, culms,
rhizomes, and even harvested culms. They are very harmful-and can sometimes
damage the entire bamboo crop. These insect-pests are diverse and include 40
families of leaf-feeders, 50 borers, 130 scales, 30 aphids, 60 bugs, 5 families of
timber insects. In addition to the insect's many species of fungi also attack bamboo.
There are 73 species of fungi such as Aciculosporium spp., Ceratosphaeria spp., and
Fusarium spp. etc. that infect bamboo.

Timely control of insect-pests and diseases is an essential part of sound
management practice. The control measures may be silvicultural (such as weeding
or soil loosening), biological, behavioural, or chemical. However, those insect-pests
that do attack it can easily be controlled by using appropriate pesticides and
insecticides, should there be an outbreak. Such untreated occurrences tend to
hinder the growth and quality of the culms. Some insects such as scales,
mealybugs, and mites target bamboo exclusively. Others, such as aphids do not
discriminate. They attack just about every plant they see. These insects feed on the
plant and weaken it, making it susceptible to other issues like mold and rot. In
addition, perfectly healthy plants may fall prey to other vigorous animals who like
the taste of bamboo. Each offender leaves their mark and does its damage.

Major Insect-Pests of Bamboo
Bamboo termites

Termites are a serious pest in natural bamboo
(Figure 1.1). Normally, termites attack old,
decaying or sickly, injured, or partly burned
bamboos. For this reason, it is important to ensure |
that clumps are managed properly and that all old
and rotting culms are extracted. This is a cost- W& ‘
effective means of minimizing the risk of termite Figure 1 1: Termltes
attacks.
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Aphids

Aphids are small, soft-bodied insects that pierce bamboo plants with their
mouthparts to extract sap, causing leaves to wilt and stunting growth. They secrete
a sticky substance called honeydew, which can lead to sooty mold growth, further
harming the plant. Several species of aphids can inflict damage and spread
diseases, and they reproduce rapidly, potentially causing significant issues if not
controlled. To manage aphids, apply a garden insecticide labelled for bamboo or
use insecticidal soap, targeting the undersides of leaves, and repeat treatment in
summer if re-infestation occurs.

Bamboo Mealy Bug

Mealybugs are sapsuckers like aphids, mealybugs
leave behind a honeydew secretion, which leaves the
plant primed for rot (Figure 1.2). Leaves and stems
of the bamboo become unhealthy, distorted, and
discoloured.

Mealybugs can severely affect bamboo,
causing leaves and stems to become
unhealthy, distorted, and discoloured. These pests often appear surrounded by
sticky white webbing that resembles cotton fluff; when disturbed, one will find tiny
pink mealybugs underneath. To control them, use both systemic and contact
insecticides, adding a detergent like Ivory dish soap as a surfactant to help
penetrate the webbing. Thoroughly spray all parts of the bamboo, including the
ground out to the drip line, and reapply every 10-14 days for at least three cycles
to effectively break the cycle of infestation. Consistent monitoring and treatment
are essential, as new mealybugs can emerge quickly.

Figure 1.2: Bamboo mealy bug

Scale

Scale insects are tiny pests with a waxy, shell-like
covering that attach to bamboo and suck its sap, leading
to nutritional deficiencies and tissue deterioration. They
often clump together, making them difficult to detect
until their presence creates a brownish-gray appearance
on the culms. Scales secrete honeydew, which attracts
other insects and promotes the growth of sooty mold.
They resemble small, flat cones on leaves and branches,
starting light-coloured and darkening with age. Systemic
insecticides should be used instead. To remove dead
scales, a pressure washer can effectively blast them off
the affected areas (Figure 1.3).

’ ,',',f‘,-"‘
Figure 1.3: Scale

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION, NCERT BHOPAL




Bamboo Grower — Grade X

Beetles

The effects of beetle attacks on bamboo culm are
influenced by seasonal factors because the larvae
rely mostly on the existence of starch to survive,
and this is affected by the season. Beetles easily
attack young culms because of their high moisture
content as compared to older culms with less
moisture content, as well as starch (Figurel.4).

Major Diseases of Bamboo

Figure 1.4: Beetles

Bamboos in natural stands, plantations, homesteads, village groves, etc. are
vulnerable to various diseases at their different stages of growth. Among a large
number of diseases recorded on bamboos, potential diseases affecting the
productivity commonly include bamboo blight, branch die-back, witch's broom, leaf
rust, thread blight, leaf spots, foliage blight and rhizome root rot which will be
discussed in this session. along with the measures to control the diseases of
bamboos are also discussed.

Bamboo Blight

Symptoms: The initial symptoms of blight are premature death of culms sheaths
and partial collapse of the fragile apical regions. Later, wet rotten patches develop
on the internodes, often associated with insect damage. The necrotic patches
spread rapidly in the succulent internodes and eventually become confluent.

Control: Application of carbendazim combined with mancozeb (carbendazim 0.25%
a.i. + mancozeb 0.3% a.i.) or with Fytolan (0.3% a.i.) is recommended. Drenching
the soil around the bamboo clumps with copper oxychloride and mancozeb is also
desirable to check the disease.

Branch Die-Back

Symptoms Branch die-back is characterized by small greyish-magenta linear
lesions on the branches, which progress to necrotic streaks, leading to discoloration
and premature leaf drop. High humidity conditions often facilitate the growth of the
causal fungus on these necrotic regions. This disease ultimately results in the
defoliation and die-back of both branches and the tips of the culms, compromising
the overall health of the bamboo.

Control: Pruning the diseased branches from the affected clumps and cleaning and
burning the debris from the ground around the clumps can minimize the disease
incidence.
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Witch’s Broom

Symptoms: Witch’s broom disease manifests through the formation of numerous
shortened shoots at the nodes of mature culms, resulting in a tufted appearance.
The culm sheaths become shorter and boat-shaped, while thin, wiry shoots develop
successively from the infected nodes. After 5-6 months, shining black fructifications
of the causal fungus may appear on these shoots.

Control: To manage the disease, it is essential to identify and remove diseased
clumps, burning the infected culms and witch’s brooms to prevent further spread.
As the disease is systemic, it is crucial to avoid using rhizomes or culms from
affected clumps for propagation.

Leaf Rust

Symptoms: Severe infection causes necrosis and withering of affected foliage and
die-back of seedlings. Dusturella divine is the rust fungus that also affects the
bamboos in stands. The rust infection continues till late May.

Control: Application of fungicides like Plantavax (0.01% a.i.) or dusting with
sulphur-based fungicides can control the disease. Fungicidal application (Carboxin
0.2% a.i.) after 7 and 21 days of seedling emergence is recommended for managing
the disease.

Thread Blight

Symptoms: Thread blight infection leads to browning and necrosis of the culm and
foliage, with white to pale-orange pustules appearing on affected parts. During dry
periods, the blighted leaves may wither and stick together on the twigs due to
mycelial strands, which serve as a source of infection when wet conditions return.

Control: To manage thread blight, it is important to regularly remove and dispose
of infected plant debris to minimize spore spread. Applying effective fungicides at
the first sign of symptoms or as a preventive measure during high-risk periods is
crucial, along with regular inspections for early signs of infection.

Leaf Spots

Symptoms: The disease manifests on older leaves of seedlings as a small water-
soaked yellowish spot which later develops into a circular light brown lesion with a
distinct yellowish margin. The spot hole develops in the advanced stages of
infection-causing premature defoliation. The disease is aggravated under high
humid conditions. The tender shoots of seedlings are also infested and damaged.

Control: Application of Captaf (0.2%) fungicide solution as a foliar spray is found
effective in controlling the disease problem.
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Foliage Blight

Symptoms: Generally, the necrotic spots that are water-soaked and spindle-
shaped lesions became circular to irregular. These fast spreading necrotic spots,
with dark brown concentric area alternate with the pale brown area. The necrotic
spots spread to the entire foliage and caused foliage blight. The infection appears
mainly at the foliage tips and spreads towards the base of the foliage. Severe
infection causes yellowing of the foliage followed by leaf blight and later withering.

Control: Use fungicides specifically labelled for foliage blight. Apply them at the
first signs of infection.

Rhizome Root Rot

Symptoms: The above ground symptoms of the disease manifests as general wilting
of seedlings, rolling up of foliage, yellowing of mature leaves, and finally premature
defoliation. It becomes discoloured and decayed. Later, the infection spreads to the
entire rhizome of seedlings. The diseased seedlings need to be killed outright.

Control: Fungicidal treatments [Copper oxychloride @ 3% a.i., (active ingredient),
3 to 4 application at weekly interval] and soil working around the clumps will help
in checking the development of the rhizomorphs of the fungus and, thereby, disease
incidence and severity. Severely affected clumps should be cut, and rhizome dug
out and burnt on the spot as a sanitary measure.

Activity 1 Visit to a local bamboo plantation

Identify insect pests (bamboo termites, aphids, bamboo mealy bug, termites, scale,
beetles) in the local farm.

Materials Required: Notebook, pen, etc.
Procedure:

1. Go to a local bamboo farm and meet with the bamboo farmer. and write down
the specific species of bamboo being cultivated on the farm, stage and age of the
Bamboo.

2. Parts of the Plant Infected: Identify and note down the parts of the bamboo plant
that are showing signs of pest infection, such as leaves, stems, or roots.

3. Observe Pest Activity: Carefully examine the bamboo plants for any signs of pest
infestation, ensuring safety measures (e.g., wearing gloves or using protective
gear) are followed.
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4. Identify the Insect Pests: Based on your observation, try to identify the insect
pests on the bamboo. You can consult the farmer for help or refer to a pest
identification guide to identify common bamboo pests (e.g., bamboo borers,
aphids, mealybugs).

5. For each insect pest you collect or identify, note down the appropriate control
measures used for managing or eliminating these pests. This could include
natural remedies, chemical treatments, or mechanical methods (e.g., pruning,
using insecticidal soap, or introducing natural predators like ladybugs).

Activity 2 Discussion with the bamboo farmer

To understand which stages of bamboo growth are most susceptible to pest
attacks and how they impact the health of the bamboo plants.

Materials Required: Notebook, pen, and other stationery.
Procedure:

1. Form Groups: Divide the class into groups of five students each.

2. Selection of Bamboo Growth Stage: Each group will select one stage of
bamboo growth (e.g., young bamboo, mature bamboo, or flowering bamboo)
to focus on. Meet with the local farmer to discuss which stage of bamboo is
most prone to pest attacks.

3. Group Discussion: Each group will have a discussion with the farmer to
understand: The specific pests thatattack bamboo at the selected stage,
severity of pest attacks at different growth stages and the impact on bamboo
production etc.

4. Report the Findings: After the discussion, each group will report their
findings to the class.

Activity 3 Observation of infected plants in the nursery
Demonstration of pruning of the diseases affected plant part.
Materials Required: Notebook, pen, etc.

Procedure:

Visit bamboo nursery and observe the pruning of disease affected plants parts.
Note down the whole steps of pruning

Make a cut on the underside of the branch Gardner are pruning.

Make a cut on the topside of the branch now.

Now that the bulk of the branch's weight has been removed, you can trim the
limb back to the root collar.

6. Clean pruning equipment because diseases are sometimes spread through drifty
pruning equipment and pruning tools.

ok Ld 2
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Check Your Progress

A. Multiple Choice Questions

1. Which of the following is a major insect pest of bamboo that primarily attacks
old, decaying, or sickly plants?

a) Aphids

b) Termites

c) Mealybugs

d) Beetles

2. What substance do aphids secrete that can lead to secondary issues like sooty
mold?

a) Honeydew

b) Nectar

c) Resin

d) Pollen

3. Which insect pest appears as tiny, white cotton-like structures on bamboo?
a) Scales

b) Mealybugs

c) Aphids

d) Beetles

4. What type of insecticide is effective against scales on bamboo?
a) Contact insecticides

b) Organic insecticides

c) Systemic insecticides

d) Biological control agents

5. Which disease manifests as the premature death of culm sheaths and wet rotten
patches on internodes?

a) Witch’s broom

b) Bamboo blight

c) Leaf rust

d) Foliage blight

6. What is the recommended control measure for branch die-back in bamboo?
a) Pruning and burning infected branches

b) Application of fungicides only

c) Soil treatment with fertilizers

d) Increased watering
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7. Which disease is characterized by the development of numerous shortened
shoots at the nodes of mature culms?

a) Leaf spots

b) Witch’s broom

c) Thread blight

d) Rhizome root rot

8. What control measure is recommended for managing thread blight?
a) Increase irrigation

b) Fertilize the soil

c) Plant new bamboo clumps

d) Regularly remove infected debris and apply fungicides

B. Subjective Questions
1. What are the five major insect-pests of bamboo?

2. List any five major diseases of bamboo.
3. Describe the methods of controlling the insect-pests and diseases of bamboo.

Module 2: Harvesting and Management of Bamboo

Module Overview

The module will provide a comprehensive overview of the essential processes
involved in the successful harvesting and management of bamboo after harvest.

Session 1, explores pre-harvesting activities, including selecting the right time for
harvest, assessing bamboo maturity, and preparing tools and equipment to ensure
a smooth operation.

In Session 2 the focus is on doing harvesting operations, where learner will gain
practical skills and techniques for cutting bamboo correctly and efficiently,
minimizing damage to the plant and surrounding environment.

Session 3 deals with the post-harvesting activities, addressing critical aspects such
as proper handling, storage, and processing of harvested bamboo to maximize its
quality and market value.

By the end of this module, learner will be equipped with the knowledge and skills
necessary to effectively manage bamboo harvesting and post-harvesting processes,
ensuring sustainability and profitability in bamboo production.
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Learning Outcomes

After completing this module, you will be able to:

o Identify key pre-harvesting activities in bamboo cultivation.

e Explain the harvesting operations involved in bamboo cultivation.
e Identify characteristics of harvestable culms in bamboo plantations.

e Demonstrate the techniques used for harvesting bamboo.

e Describe the proper handling procedures for harvested bamboo culms and
shoots.

e Describe the processes for drying and seasoning bamboo culms.

e Explain chemical and non-chemical methods used in bamboo treatment.

Module Structure

Session 1: Pre-harvesting Activities

Session 2: Harvesting Operations

Session 3: Post-harvesting Activities

Session 1: Pre-harvesting Activities

Harvesting is a labour-intensive operation and it is necessary to make good
arrangements with plantation workers so that harvesting operations are not
delayed or mismanaged. Pre-harvest refers to activities on the farm that occur
before crop or livestock products are sold. Before beginning any timber harvesting
operation, the Forest Service recommends developing a pre-harvest plan. This plan
should include the locations of harvest activities, information about sensitive areas
found.on a tract, and practices needed to prevent or reduce impacts on the natural
environment. Creating and implementing a pre-harvest plan can improve efficiency
and through proper communications, reduce risks to water quality, and increase
landowner satisfaction. A pre-harvest plan can also help the logger save operating
costs, such as wear and tear on equipment, and additional work or rework if found
out of compliance with the Forest Practices Guidelines.

Prepare all the necessary harvesting materials such as baskets, sacks, knife, and
goggles.
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e Prepare the drying area.

« Computation of Culm sizes using the metric system
o Harvestable culms

e« Time and Season of harvest

e Maturity indicators

o Harvesting plan and farm records

Computation of Culm Sizes Using Metric System

The metric system is a system of measurement that uses the meter, litter, and gram
as base units of length (distance), capacity (volume), and weight (mass) respectively.
To measure smaller or larger quantities, we use units derived from the metric
units

Harvestable Culms

Select culms that are between 3-5 years old in small bamboos and 4-7 years in
large bamboo species. The age of the harvested culm depends on the purpose or
the use:

e For non-structural applications like baskets and various other artefacts
making and those that do not require much physical and mechanical strength,
2-3 years-old culms from a mature clump may be harvested.

e For most purposes, however, culms should be harvested when they are 4 years
old.

e Older culms i.e. more than 7 years old are not good for harvest as they
deteriorate in strength, and are infected by melds and pests.

Therefore, culms over 5 years should not be retained in a commercial plantation.
Time and Season of Harvest

The best time of the year to harvest culms is either the post-monsoon (after rains)
season or the dry season. It may also be extended through the winter. This is
because it is during the period of dormancy that the culms tend to have lower starch
content. They are, therefore, less susceptible to borers, termites, and other pests.

Clumps should not be harvested in the growing season, which is usually during the
monsoon months. Harvesting in this period can damage young and emerging shoots
and retard the future growth of the clump.

The time of harvesting should also be according to the moon phase i.e., between 3rd
quarter and new moon. Culms cut during this period remain healthy and stay for
long.
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Harvesting Procedure of Bamboo Culms

e Culm harvesting should begin from the central portion of bamboo clumps,
where most mature culms are located. Sharp, disinfected tools are essential
to prevent bacterial infections.

e Harvesting should not exceed the height of juvenile culms, as these need
protection from wind and storms. It is important to leave a substantial
number of culms in each clump for their sustenance, but in cases of disease
outbreak, total cutting may be necessary to prevent spread.

e The best time for harvesting is during the dry season, unless congestion
management is needed. A C-shaped opening technique should be employed
to facilitate new shoot emergence.

e After harvesting, culms should be immersed in water to leach out starches
and sugars, which deters pests. If water sources are unavailable, air drying
on a flat surface at a 60-degree angle promotes ventilation and reduces
biodegradation.

Maturity Indicators

Maturity indicators in bamboo are crucial for assessing the readiness of the plants
for harvesting. Key signs of maturity include the thickness and strength of the
culms, which should be robust enough to withstand various environmental
stresses.

People familiar with bamboo cultivation can distinguish bamboo of different ages
in a clump. However, the accuracy of such distinction is dependent on the skill and
experience of the person. It is not always reliable. Therefore, there is a need to
implement independent systems of maturity identification. These systems provide
a basis for harvesting and help to ensure the out-turn of good-quality and mature
bamboo.

The sugar content in bamboo also varies with age. The starch content is lowest
during the first year and highest between years 1-3. We do not want to harvest
immature bamboo because it has not yet completed the process of lignification’s,
and is, therefore, less strong and usually collapses on drying. Guadua angustifolia
(Guadua bamboo) is considered mature between 4 and 7 years, after which they
slowly start to deteriorate.

Harvesting only mature bamboo stems is also a very important part of proper
bamboo plantation management as it will influence the sustainable development of
the plantation. Bamboo gradually changes from the outside, which allows us to
recognize 4 much-defined stages:

e Shoots/culms

e Young stems

e Mature stems

e Old stems
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e These mentioned stages can be recognized by observing the external
characteristics of bamboo. Experienced bamboo harvesters can even recognize
mature bamboo by the sound in the stem when struck with a stone or the back
of a machete.

Figure 2.1: Bamboo gradually changes from the outside

The average age of the culms should be at least 3-4 years old but not more than 7
years. Once bamboo is older than 7 years, it starts to dry and gradually loses its
mechanical properties, which means it is not capable of any use except for fuel
pellets and charcoal (Figure 2.1). Different types of culms:

i.  Juvenile Culms

Young bamboos 0-2 years can easily be recognized by the colour and the
presence of culm sheath.

ii. Young Culms
They are clear shiny green and usually have some powdery coating with a
traditional white band at each knot.

iii. Mature Culms
They are grey and dark green, and the traditional white band at each knot
has almost disappeared, it is replaced by a hardly perceptible grey band.
This bamboo culm shows clear evidence of its maturity and can be selected
for harvest and extraction out of the forest or plantation.

iv.  Old Culms
When bamboo stems turn completely white or weathered. It is over age and
too old to be used. It contains an excessive amount of fungi and mosses on
the bark.

Harvesting Plan

It is important to put in place a good plan for the harvest of bamboos once they are
ripe. As simple as it sounds, if you do not have a good plan in place for the harvest
of your bamboos, you might end up spending more. So, make sure you acquire all
the farm implements used for the harvest of bamboos in advance and also hire
labourers to assist you with the harvest.
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The harvest plans provide crews with clear instructions that ensure each operation
meets the strict environmental guidelines and any other considerations identified
during the planning process.

The plans comprise maps, site specific information and instruction on issues like:

o Safety

e Silviculture

e Forest management zoning

e Flora, fauna, and fish protection

e Cultural heritage protection

e Soil and water protection

e Road and crossing works

e Burning prescriptions

e Monitoring and recording activities.

Plans are valid for up to 10 years and work is scheduled depending on several
factors including market conditions and weather.

Farm Record Keeping

A farm record is a document that is used to'keep account of different activities,
events, materials, etc. regarding the farm operations. Farm records are different
from farm accounts in the sense that farm accounts deal only with the financial
aspects of all farm operations.

Farming operates as a business, and effective record-keeping is crucial for farmers
to plan and make accurate forecasts. Maintaining records offers valuable insights
into which practices yield the best results. By reviewing past expenditures and sales
records, farmers can more reliably anticipate price fluctuations for inputs and
products. By keeping accurate records, at any time of reconciliation, the farmer can
report the correct amount of money spent or gained from the farm. This helps for
proper planning and budgeting. Someone who keeps records on seed germination
rates of seeds purchased is in a better position to select seeds for seasons. In the
case of livestock, the farm should keep records of bloodlines, pests, disease. These
records help to prevent inbreeding, control pests and disease.

Stacking and Storage

Stacking and storage of the harvested bamboo are essential features in bamboo
plantation management. Harvested bamboo may often have to be used immediately
for many reasons like:

e To bulk a quantity for supply in the market,
e To hold supplies till a better price is obtained,
o To carry out preservation and treatment activities.
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Immediately after harvesting and throughout the storage period, culms should be
stacked vertically rather than horizontally. Horizontal stacking puts pressure on
culms at the bottom of the pile and can injure, deform or break culms. Vertical
stacking of green bamboo is better because a larger surface area is exposed. This
facilitates uniform and quicker drying. During storage of bamboo culms vertically,
they should not touch the soil for which some stones should be placed under them.

Grading and Sizing

Once the bamboos are harvested, they are graded based on certain characters. This
grading is very important to feed different bamboo industries with the right raw
material. During grading the geometric, physical, and mechanical properties for
bamboo originating from a source region are assessed to develop reliable selection
criteria. Some of the criteria used for grading are:

Internodal distance Usually, the diameter and wall thickness are defined at
the hollow region of bamboo culm between two nodes
i.e. internodes.

Mechanical property | It is a measurable property of bamboo associated with
both culm geometry and bamboo material properties. It
describes the behaviour of the culm under the effects of
applied load or stress.

Moisture content The amount of water content in culms is a very
important property. A portion of culm weight consisting
of water is expressed as a percentage of the oven-dry
weight

Physical properties The measurable property of bamboo that describes its
behaviour in response to external influences other than
stress or strain is the physical properties. It is generally
used about density, moisture content, etc.

Activity 1: Visit to local bamboo plantation

Materials Required: Notebook, Pen and Pencil.
Procedure:

1. Visit to the bamboo farm and recognize four stages of maturity: shoots, young
stems, mature stems and old stems.

2. The age of the bamboo culm should be at least 4 years old but not more than 7
years.

3. When the colour of the bamboo stem changes from clear and shiny green to a
gray and dark green colour.

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION, NCERT BHOPAL



Bamboo Grower — Grade X

4. Identify the small circles or specks of white coloured fungus.

Activity 2: Record Observations in a Local Bamboo Plantation

To observe and analyze the records of a local bamboo plantation, and compare the
plantation with others in the surrounding area.

Materials Required: Notebook, pen, and pencil.
Procedure:

1. Visit a Local Bamboo Plantation: Visit a nearby bamboo plantation and meet
with the farmer to observe how the plantation is being managed.

2. Review Plantation Records: Ask to view the plantation's records, including
details about planting dates, growth stages, pest control measures, irrigation
schedules, and any other important management activities. Take notes on the
farming practices followed, the species of bamboo grown, and any challenges
the farmer may face.

3. Compare with Other Plantations in the Area: If possible, visit or gather
information about other bamboo plantations in the same area. Compare factors
such as the size of the plantations, growth rates, pest management techniques,
and other factors that may affect the health and productivity of bamboo.

Check Your Progress

A. Multiple Choice Questions

1. What is theideal age range for harvesting bamboo culms for most purposes?
a) 1-2years

b) 2-3 years
c) 4-7years
d) 8-10years

2. When is the best time to harvest bamboo culms?
a) Post-monsoon or dry season

b) During the growing season

c) During the monsoon months

d) In the spring
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3. What is the purpose of a pre-harvest plan?

a) To maximize profits

b) To ensure proper equipment maintenance

c) To improve efficiency and reduce environmental impact
d) To track employee hours

4. What happens to bamboo culms older than 7 years?

a) They become stronger

b) They deteriorate in strength and are less suitable for use
c) They increase in value

d) They become immune to pests

5. Which of the following is NOT a key maturity indicator for bamboo?
a) Thickness and strength of the culms

b) Colour and presence of culm sheath

c) Age of the culm in years

d) Number of leaves

6. What should be included in a harvesting plan?

a) Personal preferences of workers

b) Safety, silviculture, and environmental considerations
c) A list of available machinery

d) Only financial records

7. Which property of bamboo is measured as a percentage of the oven-dry
weight?

a) Density

b) Mechanical property

c) Moisture content

d) Internodal distance

B. Subjective questions

Why is the Maturity Indicator important in Bamboo plantation?

N =

How do farm records differ from farm accounts?
3. What is pre-harvest? Explain different pre-harvest activities.
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Session 2: Harvesting Operations

Harvesting operations in bamboo plantations (Figure 2.1) are vital for productivity
and sustainability. They begin with assessing the maturity of culms, timing the
harvest and careful planning, during the dry season. Selective cutting techniques
are employed to remove only mature culms, preserving younger ones for future
growth and minimizing damage to the surrounding plants.

Assessing the Maturity of Culms

The age of the bamboo culm should be at least 4 years old but not more than 7
years. Once bamboo is older than 7 years, it starts to dry and gradually loses its
mechanical properties, which means it is not
capable of any use except for fuel pellets and
charcoal.

Timing of Harvest

During the rainy season, starch content is
lower (since new shoots are consuming all the
nutrients) but moisture content in (the
bamboo culms is high, which increases the
possibility of subsequent splitting and
cracking after harvest. This is also the period
when new shoots emerge and felling
operations could damage or destroy the
shoots. In other words, the most
recommended time to harvest bamboo is at
the end of the rainy season - the beginning of the dry season.

Figure 2.1: Harvested bamboo

Harvesting Techniques Adopted in Bamboo Plantation
There are techniques which are adopted for the harvest of bamboo:

i.~ Selective Cutting: This technique involves harvesting only mature or
overaged culms while leaving younger ones intact. It helps maintain the
overall health of the bamboo clump and encourages new growth.

ii. Clump Thinning: In areas where bamboo grows densely, thinning involves
removing specific culms to reduce competition for resources. This allows
remaining culms to access more light, water, and nutrients.
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iii. Stump Cutting: This method entails cutting the culm close to the ground,
promoting the emergence of new shoots from the base. It encourages faster
regrowth and can be repeated in a sustainable manner.

iv.  Crown Cutting: This involves cutting the tops of mature culms to encourage
lateral growth and the production of new shoots. It can help maintain the
height and density of the plantation.

v. Culm Segmentation: When harvesting, culms can be cut into sections for
easier handling and transport. This method is particularly useful when the
bamboo will be used for specific applications.

Culms Felling

Cut bamboo just above the 1st or 2nd knot above the ground with a saw or a machete.
Using this way, there will be no rain water collection in the remaining culm.
Stagnant water in the culm may cause rot and can weaken the bamboo plant
system. The image on the left shows incorrect felling practices whereas the image
on the right shows correct felling (Figure 2.2).

Cutting Rules

The following bamboo cutting rules are to be followed for a well-established bamboo
area, taking into consideration what has been stated above:

o Culms growing on the periphery of the clump should not be cut. Cutting should
be restricted to the oldest culms in the centre of the clump.

e All dead and dry culms should be cut and removed.

e All broken, live stems, less than 2.5 m in length, should be removed except in
clumps containing less than 10 culms. In the latter case, even shorter broken
culms may be retained for support of new culms.

e Heavily congested clumps may not be salvaged to productive state and should
be clear-felled.
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e Current years and one-year old culms should never be cut unless in cases
where they are curved and twining around other culms or are infested by
disease or insects.

e The number of older culms retained should not be less than the number of
current year's culms.

¢ Rhizomes should not be dug out.

e In order to avoid future congestion, all clumps should be worked, even though
they may not produce usable or saleable material.

e Culms should be cut between 15 and 45 cm from the ground, but not below
the first prominent node above the ground.

e Cutting should be made with a sharp tool-bill-hook, a sharp pang or saw so
that the stump is not split.

e All cutting debris should be collected and removed away from the clump.

e No cutting of culms should be done during the growing season, i.e. during the
rains. Culm cutting should be done only during the dry seasons.

e In case of or gregarious flowering, all flowered clumps which have shed their
seeds should be clear felled.

e The areas under bamboo should be strictly fire-protected.

The above cutting rules are important for management control and may be used as
a guideline. The rules may be suitably modified for formulating the cutting rules for
other introduced species where experiences in their management may not have
been locally gained.

Tools and Equipment

Harvesting of the culms must be performed with very sharp tools like sharp
hacksaw, curved saw, etc. The harvesting tools should be disinfected using bleach
as this can prevent any bacterial-risk infection to both the harvested and
unharvested culms.

Characteristics of Harvestable Culms

i. Age: Harvestable culms are usually between 3 to 5 years old, depending on the

species. At this age, they have reached optimal strength and durability.

ii. Diameter: Mature culms typically have a diameter that meets specific
requirements for intended use (e.g., construction, furniture).

iii. “Thickness: The wall thickness of the culm should be adequate to ensure
strength and resistance to bending or breaking.

iv. Colour: Healthy, mature culms generally have a rich green or yellowish hue. A
dull or faded appearance may indicate over-maturity or decline.

v. Texture: The surface should be smooth, free from excessive blemishes, cracks,
or insect damage.

vi. Height: Tall culms are often preferred, as they provide longer lengths for
construction and other applications.
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Characteristics of Harvestable Shoots

i. Size: Harvestable shoots should be of a size that is suitable for the intended

use, usually around 1 to 2 meters tall.

ii. Tenderness: Young shoots should be tender and succulent, making them ideal
for culinary uses.

iii. Colour: Fresh shoots typically exhibit a vibrant green colour, indicating health
and viability.

iv. Growth Stage: Shoots should be harvested before they mature into hard culms,
ensuring the best texture and flavor.

v. Straightness: Shoots should be straight and uniform in shape to ensure
quality for both consumption and ornamental purposes.

Preparation of Harvested Culms

There are series of point considered while harvesting bamboo:

i. Assessment and Planning

Assess the maturity of the bamboo culms and plan the harvest during the dry
season for optimal quality. Evaluate the existing bamboo stock to decide how
much can be harvested without compromising future growth.

ii. Site Preparation
Ensure clear paths to the harvesting area for easy movement of equipment and
materials. Check and prepare all necessary tools (e.g., saws, knives, and cutting
tools) for harvesting.

iii. Selection of Culms
Mark and select culms that are healthy and ready for harvest, typically those
that are 3 to 5 years old. Ensure that younger or weaker culms are left to
support the growth of the bamboo stand.

iv. Harvesting Techniques
Use appropriate cutting techniques, such as selective cutting or clump
thinning, to minimize damage to surrounding culms. Handle harvested culms
gently to prevent breakage or deformation during transport.

Activity 1 Visit to Local Bamboo Plantation During the Harvesting Season

In this activity you will observe the bamboo harvesting process, understand the
tools used, and gather information about harvesting techniques employed in the
plantation.

Materials Required: Notebook, pen, pencil, camera (optional), and any other
materials for note-taking.
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Procedure:

1. Plan a visit to a local bamboo plantation during the harvesting season.

2. Observe the harvesting process.

3. Take note of the tools design, purpose, and how they make the harvesting
process more efficient.

Activity 2 Visit to bamboo plantation

Visit a bamboo plantation to gather information about the various tools and
equipment used in the bamboo harvesting process, and understand their roles in
ensuring efficient and sustainable bamboo harvesting.

Materials Required: Notebook, pen, pencil, camera (optional), and any other
materials for note-taking.

Procedure:

1. Observe the Bamboo Harvesting Process: Pay attention to the overall workflow
and the selection of mature bamboo culms that are ready for cutting. Observe
the timing of the harvest, and whether it is done manually or with machinery.

2. Identify and Record the Tools Used: Ask the workers or farmer about the tools
used in bamboo harvesting. Take notes on how each tool contributes to a specific
task (e.g., cutting, trimming, bundling).

Check Your Progress

A. Multiple Choice Questions

1. What is the optimal age range for harvesting bamboo culms?
a) 1 to 3 years

b) 4 to 7 years

c) 8 to 10 years

d) 11 to 15 years

2. When is the best time to harvest bamboo?

a) During the rainy season

b) At the end of the rainy season to the beginning of the dry season
¢) In the middle of the dry season

d) In the early spring

3. What is the primary goal of selective cutting in bamboo harvesting?

a) To maximize immediate yield

b) To remove all bamboo culms

¢) To maintain the health of the bamboo clump and encourage new growth
d) To increase soil fertility
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4. Which of the following is NOT a recommended harvesting technique for
bamboo?

a) Stump Cutting

b) Crown Cutting

c) Clear Cutting all culms

d) Clump Thinning

5.What should be done with culms that are less than 2.5 m in length?

a) They should always be cut

b) They should be retained in clumps with fewer than 10 culms for support
c) They should be discarded immediately

d) They should be used for fuel

6. What is an important consideration during the felling of bamboo culms?
a) Cutting as low to the ground as possible

b) Cutting just above the first or second knot

c) Allowing rainwater to collect in the remaining culm

d) Using blunt tools to avoid splintering

7.Which of the following characteristics indicates a healthy, harvestable bamboo
culm?

a) Dull and faded appearance

b) Cracked surface with insect damage

c) Rich green or yellowish hue

d) Short and stubby shape

8.What is the recommended method for disinfecting harvesting tools?
a) Washing with soap and water

b) Using bleach

c) Rinsing with vinegar

d) No disinfection needed

9.During what season should bamboo cutting not be performed?
a) Summer

b) Dry season

c) Growing season (rainy season)

d) Fall

10.What should be done with cutting debris after harvesting?
a) Leave it on-site to decompose

b) Collect and remove it from the clump

c) Burn it immediately

d) Bury it underground
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B. Subjective Questions

1. What harvesting techniques are used in bamboo plantation?
2. List the major tools and equipment used for harvesting.

Session 3: Post-harvesting Activities

After harvesting there is sorting, grading, packing, processing and transport of
bamboo shoots and culms to storage or market. All of these actions influence the
product quality. It also plays a role whether the product is transported shortly after
harvesting or it stays on the farm for a longer time, which drastically affects the
quality.

Bamboo Product Requirements

Bamboo is one of the most important Non-Timber Forest Products and play very
important roles for local people in many rural areas. There are many traditional
uses of bamboo in the major producing countries in Asia, Africa and Latin-America,
where they are used for handicrafts, food, daily utensils, furniture, housing, paper,
energy and more. The main bamboo commodities traded in the international market
are bamboo shoots, bamboo woven products, industrialized bamboo products, and
bamboo and furniture.

Apart from bamboo, rattan is also a well-known non-timber forest product. Rattan
products refer to items made from rattan, a type of climbing palm found primarily
in tropical regions. Rattan is known for its flexibility, durability, and lightweight
nature, making it ideal for various applications. Over the past decades, the
international trade of bamboo and rattan has been increasing. The export value of
higher technology value-added bamboo and rattan products (such as engineered
bamboo panels; bamboo furniture, etc.) increased faster than the traditional ones
(such as, bamboo and rattan mats and screens, basketworks).

Procedure for Handling Harvested Culms and Shoots

o -Proper maintenance of bamboo clumps enhances productivity and simplifies the
work of plantation workers. Clump management involves removing unwanted
culms to prevent congestion, as about 90% of new culms emerge on the clump's
outer edges. New shoots cause the clump to widen, with older culms positioned
in the interior.

e To maximize productivity, it is essential to extract the oldest culms and shape
the clump into a horseshoe or “C” shape, facilitating better access. Without
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management, bamboo clumps can become congested, leading to a decline in
quality and quantity, making harvesting difficult.

e Thinning the clump is crucial for allowing new shoots to emerge, and sometimes
sacrificing young culms may be necessary for better overall growth. Additionally,
removing old and decaying culms encourages the growth of healthy new shoots.

e Attention should also be paid to rotting stubs; if evident, these should be dug
out and removed, along with any symptomatic culms. In cases of disease or
fungal infections, consulting a plant pathologist is recommended for effective
control measures.

Drying and Seasoning of Bamboo Culms

Drying bamboo culms is essential for processing them into durable, stable, high-
quality products. Culms can be air-dried, which is more economical than kiln
drying, or they may be split in half to expedite the drying process. Air-drying
typically occurs in well-ventilated shade for several weeks; requiring horizontal
stacking on racks. When drying large quantities, alternate the placement of the
butts and tops and tie them in bundles to prevent bending.

Mold Prevention

The risk of moulding in bamboo culms can be reduced by drying culms such that
the water content is reduced to less than 15 percent. Stacking bamboo culms above
the ground helps prevent moulding and subsequent rotting. Storing bamboo in a
cool and dry area also helps reduce decay from moulding. Coating the bamboo
culms with borax or wood preservative chemicals inhibits the formation of moulds.

Preservation

Bamboo culms are susceptible to biological and physical deterioration especially
when harvested young. Deterioration of the bamboo culm is mainly due to attack
by powder-post beetles, termites, and decay caused by staining fungi. Methods to
increase the durability or prolong the service life of bamboo culms are broadly
classified into non-chemical and chemical methods:

Non-Chemical Methods

Many of the methods mentioned below are practiced traditionally and are suitable
for small scale industries or farmers with limited resources.

i.  Curing: After harvesting, the culms are left in the field for some time with
branches and leaves intact. The transpiration of moisture through the leaves
contributes to the reduction of starch in the culm.
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ii. Smoking: The bamboo culms are cut into the desired length and stacked
above a fire in an enclosed area. The smoke causes the culms to blacken and
the heat destroys the starch in the parenchyma cells. Bamboo culms cured
with smoke are known to last more than 15 years.

iii.  White washing: Whole or split bamboo culms are painted with slaked lime.
This prevents the entry of moisture into the culm, keeping away stain fungi
and halting decay.

iv.  Construction methods: mounting bamboo poles over a concrete or stone
foundation helps prolong their service life. Since the bamboo is not in contact
with the ground, it is less susceptible to attack by fungi and termites.

v. Time of harvesting: Harvesting mature (3 years old or older) culms during
the dry season when their starch content is lowest makes them less
vulnerable to attack by termites and fungi. If properly dried after harvesting,
their useful life is significantly extended.

vi. Plastering: Plastering bamboo culms or strips using cow dung mixed either
with lime or mortar is effective in extending the durability of low cost bamboo
constructions.

Preservation Using Chemicals

Using chemicals for preserving bamboo culms generally provides more effective
protection than non-chemical methods. Chemical methods however imply greater
costs and are only used when greater added value and a higher quality product are
required.

i Fumigation: It involves the use of chemicals such as Methyl bromide for
insect control.

ii. Steeping or sap displacement: Green bamboo culms are allowed to stand
vertically in a container of preservative solution till adequate chemical is
picked up. At times, the culm may be freshly cut with branches and leaves
on.

iii. The open-tank treatment: Culms are cut to a desired length and are soaked
in a solution of a water-soluble preservative for several days. The solution
penetrates the culm by diffusion through the ends and partly through the
sides.

iv. Butt treatment: The bottom part of green bamboo or dried bamboo culm is
immersed in a container of preservative, for example an old oil drum. The
culms are left for about one week.
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v. Old engine oil: Many farmers have been reported to use old engine oil,
particularly for green culms. The effectiveness of this method has not been
widely reported and documented.

Activity 1 Local Visit to Bamboo Plantation for Observation of Culm Cutting
and Preservation Methods

You will observe the process of cutting bamboo culms into desired sizes and quality,
and to understand the various methods used for preserving bamboo after
harvesting.

Materials Required: Notebook, pen, pencil, camera (optional), and any other
materials for note-taking.

Procedure:

1. Observe the Cutting of Bamboo Culms: Observe the watch as the bamboo
culms are cut to the required sizes. Pay attention to the tools used for cutting,
such as machetes, saws, or axes.

2. Record the Desired Sizes and Quality: Take note of the sizes and quality
standards of the bamboo being cut.

3. Observe Bamboo Preservation Methods: Ask the farmer or plantation
manager about the methods used to preserve bamboo after it has been cut.

4. Take Detailed Notes: Record the cutting techniques used, tools involved, and
any quality control measures taken during the process. Also, document the
various preservation methods observed, and ask questions about their
effectiveness, as well as any recommendations for best practices.

Check Your Progress

A. Multiple Choice Questions

1. What is the optimal age range for harvesting bamboo culms?
a) 2 to 4 years

b) 4 to 7 years

c) 7 to 10 years

d) 10 to 15 years
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2. During which season is the best time to harvest bamboo?

a) During the rainy season

b) At the end of the rainy season to the beginning of the dry season
¢) In the middle of the dry season

d) Any time of the year

3. What harvesting technique involves removing only mature culms while
preserving younger ones?

a) Clump thinning

b) Stump cutting

c) Selective cutting

d) Crown cutting

4. What should be done with culms that are older than 7 years?
a) They should be harvested for construction

b) They should be left standing

c) They are only suitable for fuel pellets and charcoal

d) They should be cut for ornamental purposes

5. What should be done with broken or dead culms?
a) They should be left standing

b) They should be removed

c) They should be cut at the base

d) They can be used for construction

6. What is the purpose of disinfecting harvesting tools?

a) To improve cutting efficiency

b) To prevent bacterial infection in-harvested and unharvested culms
c) To make the tools easier to handle

d) To avoid rusting

7.Which of the following rules is NOT part of the bamboo cutting guidelines?
a) Current years and one-year-old culms should be cut if they are twisted

b) Rhizomes should be dug out to promote growth

c) Cutting should only occur during the dry season

d) All cutting debris should be removed

Subjective Questions
1. What traditional methods are used for preservation and treatment of bamboo?

2. What is the main aim of the preservation and treatment process in bamboo?
3. Why do we do preservation and treatment of bamboo poles?
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Module 3 Marketing of Bamboo

Module Overview

In Module 3, "Marketing of Bamboo," learner will learn about the marketing of
bamboo products, starting with an overview of the key policies and regulations that
govern bamboo marketing, such as legal requirements, certification standards, and
environmental considerations that influence trade.

In Session 1, deals with the key policies and regulations that govern bamboo
marketing, including legal requirements, certification standards, and
environmental considerations that impact trade.

Session 2 focuses on marketing functionaries and strategies, equipping students
with insights into market analysis, branding, and promotional tactics that enhance
the visibility and appeal of bamboo products in various markets.

Session 3 highlights the various institutions, agencies, and organizations involved
in the promotion and marketing of bamboo, discussing their roles, resources, and
support systems that facilitate market access and development.

Learning Outcomes

After completing this module, you will be able to:

e Explain the different types of businesses related to bamboo.

e Describe the policies and regulations for bamboo businesses, including
various government schemes and institutional support.

o Differentiate between the different marketing channels in the bamboo
industry.

e Identify the key challenges in marketing bamboo products.

e Describe the roles of various institutions, agencies, and organizations
involved in the promotion and marketing of bamboo.
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Module Structure
Session 1: Policies and Regulations for Bamboo Marketing

Session 2: Marketing Functionaries and Strategies

Session 3: Institutions and Organizations Involved in the Promotion and
Marketing of Bamboo

Session 1: Policies and Regulations for Bamboo Marketing

The marketing of bamboo is governed by a range of policies and regulations that
aim to ensure sustainable practices and protect the interests of stakeholders within
the industry. Understanding these legal frameworks is crucial for producers and
marketers to navigate the complexities of bamboo trade, adhere to standards, and
leverage opportunities for growth. Following the information provided earlier, let’s
begin by exploring the relationship between business and bamboo.

Introduction to Bamboo Marketing

A business is defined as an organization or enterprising entity engaged in
commercial, industrial, or professional activities, etc. The term "business" also
refers to the organized efforts and activities of individuals to produce and sell goods
and services for profit. There are various types of business ownership that need to
be understood before determining the ideal structure for a business. Choosing the
right structure is crucial, as it will impact how the business is organized, taxed,
and managed.

Bamboo Production and Sustainable Development

India is reportedly home to about 125 indigenous and 11 exotic species of bamboo
from 23 genera. Bamboos occur in abundance in the deciduous and semi-evergreen
forests of the North-eastern region of the country and the tropical moist deciduous
forests of Northern and Southern India. Other bamboo rich areas of the country are
the Andaman & Nicobar Islands, Chhattisgarh, Madhya Pradesh and the Western
Ghats.

Bamboo, which is widely grown in India, has immense potential to transform the
country’s rural/tribal economy and contribute to the sustainable development
efforts of the country.

The Government of India, in a landmark initiative, has promulgated the Indian
Forest (Amendment) Ordinance, 2017 to exempt bamboo grown in non-forest areas
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from the definition of tree, by amending the Section 2 (7) of the Indian Forest Act
1927 and thereby dispensing with the requirement of felling/transit permit for its
transport and economic use.

The felling and transit of bamboo involve several key processes that ensure the
sustainable harvesting and transportation of bamboo from cultivation sites to
processing or market locations. The process involved in felling are sustainable
harvesting, timing and tools and techniques. Also, the transit involves preparation
for transport, transport modes, handling and storage. In addition to its legal
compliance and traceability are also needed to considered. By following these
practices, the bamboo industry can promote sustainability while meeting market
demands for this versatile material.

Before this amendment, the felling and transit of bamboo grown on forest as well
as non-forest land attracted the provisions of the Indian Forest Act; 1927. This was
a major impediment for bamboo cultivation by farmers on non-forest land. Major
objective of the amendment is to promote cultivation of bamboo in non-forest areas
to achieve twin objectives of increasing the income of farmers and also increasing
green cover of the country.

National Transit Pass System- Bamboo

The National Transit Pass System (NTPS) in relation to bamboo could refer to an
initiative or program aimed at promoting the use of bamboo products within public
transportation systems, or it may focus on sustainable transit solutions using
bamboo as a resource.

The National Transit Pass System is a role-based and workflow-oriented application
available as both a desktop web portal and a mobile app. It allows for online
registration and submission of applications for Transit Permits (TP) or No Objection
Certificates (NOC). Users can apply for permits based on species grown on private
land, distinguishing between those exempted and those not exempted from the
transit pass regime. The system facilitates the online generation of TPs or NOCs
according to the species category. Additionally, it features an e-payment system,
enabling users to make payments online through the mobile app or web portal
before downloading their permits.

Types of Businesses

Marketing bamboo products offers a diverse range of opportunities due to their eco-
friendly and versatile nature, making them appealing across different business
types. Here is how each type of business might approach the marketing and selling
of bamboo:

i.  Sole Proprietorship: A business operated by a single individual with no legal
separation between the owner and the business. A sole proprietor would
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likely market bamboo products within local communities, at farmers'
markets, or through online platforms like Etsy or Amazon. The focus would
be on small-scale production, fostering personalized customer service, and
building direct relationships.

ii. Partnership: A business owned by two or more individuals who share
profits, responsibilities, and liabilities. In a partnership, one partner might
handle production while the other focuses on marketing and sales. They
could target niche markets, such as sustainable fashion or home goods,
utilizing an expanded network to increase reach.

iii. =~ Limited Partnership (LP): A business structure with one or more general
partners who manage the business and have unlimited liability, and limited
partners who provide financial support but have limited liability. Limited
partners might fund large-scale marketing campaigns, while general
partners handle day-to-day operations. This structure could cater to broader
markets, promoting bamboo for industrial uses like biodegradable
packaging.

iv.  Corporation: A separate legal entity that offers limited liability protection to
its owners. Corporations could implement mass marketing efforts, reaching
national or international markets. They could position themselves as leaders
in sustainable products, using corporate social responsibility (CSR)
initiatives to highlight their commitment to eco-friendliness.

v. Limited Liability Company (LLC): A hybrid business structure that
combines the limited liability of a corporation with the tax benefits and
flexibility of a partnership. An LLC could target both small and large markets,
offering a diverse range of bamboo products. They could leverage social
media, e-commerce, and eco-friendly branding to reach a broad audience,
benefiting from management flexibility.

vi. Co-operative: A business owned and managed by a group of people for their
mutual benefit, often with an emphasis on shared social, economic, and
cultural goals. A bamboo co-operative might employ community-focused
marketing, collaborating with local farmers or artisans. They would likely
emphasize sustainability, fair trade practices, and the benefits of collective
ownership to build trust among eco-conscious consumers.

Overall Marketing Strategies for Bamboo Products:

e Sustainability Emphasis: Focus on the renewable, eco-friendly, and
biodegradable qualities of bamboo.

o Target Markets: Environmentally conscious consumers, businesses seeking
sustainable alternatives, and industries like construction, fashion, or
packaging.
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e Marketing Channels: Utilize social media, content marketing, e-commerce
platforms, and participate in sustainability expos or trade fairs.

Different business structures offer distinct marketing opportunities for bamboo
products, influenced by factors such as their scale, goals, and available resources.

Regulatory framework for Bamboo Marketing

The regulatory framework for bamboo marketing encompasses various national
and international guidelines that govern the production, trade, and marketing of
bamboo products.

Environmental Regulations

o Follow sustainable harvesting practices (e.g., FSC certification).

e Abide by biodiversity protection laws for conserving natural habitats.

e Meet eco-labelling standards like ISO 14001 or EcoCert for environmental
compliance.

Health and Safety Standards

e Adhere to product safety regulations (REACH, CPSC) for bamboo consumer
goods.

e Ensure food safety compliance (FDA, EU Food Contact Materials) for food-
related bamboo products.

e Follow building codes and safety regulations (e.g., IBC) for bamboo used in
construction.

Trade and Export Regulations

e Obtain necessary import/export permits for bamboo products.

o Ensure customs compliance with correct tariff codes (HS codes).

e Secure phytosanitary certification to prevent the spread of pests and
diseases in trade.

Intellectual Property and Branding
e Protect trademarks for bamboo product names and logos.

e Avoid false sustainability claims by complying with greenwashing
prevention rules (e.g., FTC Green Guides).

Fair Trade and Ethical Marketing

e Fair Trade certification is meant for ethically sourced bamboo products.
o Ensure worker rights and safety compliance, following ILO standards.
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Packaging and Waste Management

e Use sustainable packaging in line with regulations (e.g., EU Packaging
Directive, India’s Plastic Waste Management Rules).

e Follow waste disposal regulations for recycling and managing organic waste
from production.

Product Labelling and Certifications

e Include country of origin labels on bamboo products.
e Obtain certifications like Organic Certification or Fair Trade to promote
ethical and sustainable marketing.

Advertising and Marketing Regulations

e Comply with consumer protection laws to ensure accurate marketing
claims.

e Adhere to digital privacy regulations like GDPR and CCPA when marketing
online.

Local Regulations

e Follow local zoning laws for bamboo production and sales.
o Comply with taxation laws, potentially benefiting from eco-friendly
business incentives.

Government Schemes and Subsidies in relation to Bamboo Growers

Various initiatives had paved a strong boost for the development of the bamboo
growers in India.

North East Centre for Technology and Reach (NECTAR), formerly known as the
National Mission on Bamboo Applications (NMBA), focuses on promoting bamboo
technology and its applications in the North Eastern region of India.

National Bank for Agriculture and Rural Development (NABARD) is a
development bank in India primarily focused on promoting rural development and
supporting agriculture. Established in 1982, NABARD plays a vital role in
enhancing rural infrastructure and improving the livelihoods of rural communities.

Ministry of Environment, Forest and Climate Change had various schemes and
programs that initiates the development of the forest. In that National Afforestation
Programme (NAP) is an initiative in India aimed at promoting afforestation and
reforestation efforts across the country.

National Afforestation and Eco-Development Board (NAEB) is an initiative under
the Ministry of Environment, Forest and Climate Change in India, established to
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promote afforestation and eco-development activities across the country. NAEB
supports the promotion of bamboo as an eco-friendly resource that can enhance
forest cover and contribute to biodiversity. Bamboo plantations can help in soil
conservation and restoration of degraded lands. By promoting bamboo cultivation,
NAEB aims to improve the livelihoods of rural communities. Bamboo provides a
sustainable source of income through various products like furniture, handicrafts,
and construction materials. NAEB emphasizes community participation in
bamboo-related projects.

Pradhan Mantri Kisan SAMPADA Yojana (PMKSY) is a comprehensive scheme
aimed at enhancing the agriculture and food processing sectors in India. One of its
key components focuses on promoting the processing of various agricultural
products, including bamboo shoots.

Van Dhan Vikas Karyakram (VDVK) is a significant initiative aimed at promoting
the development and marketing of tribal products, including bamboo, which is an
important resource for many tribal communities in India. It focuses on empowering
tribal communities by enhancing their livelihoods through sustainable utilization
of bamboo and other forest resources, promote the traditional knowledge and skills
related to bamboo crafting and processing; and promoting bamboo-based products,
by increasing their marketability and the income potential for tribal artisans.

The marketing of Minor Forest Produce (MFP) through Minimum Support Price
(MSP) and the development of value chains are essential for enhancing the
livelihoods of communities that depend on forest resources, including bamboo. MSP
provides a guaranteed minimum price for bamboo and related products, ensuring
that collectors and artisans can earn a reasonable income regardless of market
fluctuations. The government sets MSP for bamboo to reflect production costs and
incentivize sustainable harvesting, encouraging communities to invest in bamboo
cultivation.

Activity 1 Visit to a Local Bamboo Plantation

You will observe and learn about the different types of businesses involved in
bamboo cultivation and their operations.

Materials Required: Notebook, pen, pencil, camera (optional), and any other
materials for note-taking.

Procedure:

1. Meet Farmer or Plantation Manager: Ask questions to understand the type of
business the plantation is engaged in.
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2. Explore the Plantation’s Activities: Observe the activities being carried out
on the plantation. This might include bamboo harvesting, processing, product
manufacturing, or packaging.

3. Discuss Challenges and Opportunities: Ask about the challenges the
business faces, such as pest management, market demand, or financial
barriers.

Activity 2 Visit to Agencies Promoting Bamboo

You will learn about agencies, organizations, and institutions that promote bamboo
as a sustainable resource and business opportunity, and to visit these agencies in
your local area to gain insights into their work.

Materials Required: Notebook, pen, pencil, camera (optional), business cards
(optional), and any other materials for note-taking.

Procedure:

1. Make a List of Relevant Agencies Promoting Bamboo: Identify at least 3-5
organizations in your local area or region that are involved in the promotion of
bamboo.

2. Contact and Schedule Visits: Reach out to the selected agencies and
institutions to schedule a visit. This may involve emailing or calling ahead to
arrange a time and request permission to visit.

3. Visit the Agencies: Take the opportunity to engage with staff or
representatives of the agency. Ask questions related to their work in promoting
bamboo and the various services they offer.

4. Observe and Collect Information: Collect the information related to research
and development, inquire about any ongoing projects related to bamboo's use
in construction, textiles, biofuels, or other industries.

5. Ask About Collaboration and Support: Inquire if there are opportunities for
collaboration, networking, or financial support for individuals or businesses
interested in working with bamboo. Observe and find out about government
programs, subsidies, or grants related to bamboo farming and processing.
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Check Your Progress

A. Multiple Choice Questions

1. What is the primary goal of the Indian Forest (Amendment) Ordinance, 2017?
a) To ban bamboo cultivation

b) To exempt bamboo grown in non-forest areas from the definition of tree

c) To regulate bamboo exports

d) To restrict bamboo processing

2. Which system allows online registration for Transit Permits (TP) for bamboo?
a) National Bamboo Database

b) National Transit Pass System (NTPS)

c) Bamboo Production Tracking System

d) E-Bamboo Marketplace

3. What type of business structure allows for a single individual to operate and
manage bamboo sales?

a) Corporation

b) Sole Proprietorship

c) Limited Partnership

d) Cooperative

4. Which of the following is a potential product for a Limited Liability Company
(LLC) in the bamboo sector?

a) Large-scale bamboo bicycles

b) Bamboo-based fashion products

c) Bamboo pulp for paper

d) Eco-friendly bamboo textiles

5. What does NABARD primarily focus on?

a) Urban development

b) Promoting rural development and agriculture
c) International trade

d) Forest conservation only

6. Which initiative aims to enhance the livelihoods of tribal communities through
bamboo?

a) National Bamboo Mission

b) Pradhan Mantri Kisan SAMPADA Yojana

c) Van Dhan Vikas Karyakram (VDVK)

d) National Afforestation Programme
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7. What is a major objective of the National Afforestation and Eco-Development
Board (NAEB)?

a) To ban bamboo cultivation

b) To promote afforestation and eco-development activities

c) To restrict the use of bamboo in construction

d) To eliminate bamboo as a resource

8. Which of the following is essential for ensuring legal compliance in bamboo
marketing?

a) Online advertising only

b) Obtaining necessary permits and certifications

c) Focusing solely on local markets

d) Avoiding sustainability practices

9. What do health and safety standards for bamboo products ensure?
a) Increased production costs

b) Compliance with product safety regulations

c) Limited market access

d) Exemption from labelling requirements

B. Subjective Questions

1. What are the market forms of bamboo?
2. What are the four major types of business markets?

Session 2: Marketing Functionaries and Strategies

Bamboo related marketing involves in its simplest form the buying and selling of
bamboo related produce. In olden days, when the village economy was more or less
self-sufficient, the marketing of bamboo produce presented no difficulty, as the
farmer sold his produce direct to the consumer on cash or barter basis.

Marketing functionaries are the "who" in the marketing process, representing the
people and organizations that participate in bringing a product to market.
Marketing strategies, on the other hand, are the "how," detailing the approaches
and plans to effectively reach and engage target consumers. Both elements are
essential for successful marketing but serve different purposes within the overall
framework.

Marketing Functionaries for Bamboo Products

Marketing functionaries are the individuals or entities involved in the various
activities and processes that facilitate the marketing of bamboo products or
services. They play crucial roles in ensuring the product is effectively produced,
processed, distributed, and promoted to reach the target market.
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Producers

i. Bamboo Farmers/Harvesters: Responsible for growing and harvesting
bamboo while ensuring sustainable practices. Their contribution is vital, as
the quality and type of bamboo they produce directly impact the final
products.

ii. = Manufacturers: These entities, including companies or artisans, turn raw
bamboo into finished goods like furniture, textiles, or building materials.
They handle product design, processing, and packaging.

Wholesalers

i.  Bulk Distributors: They purchase bamboo products in large quantities from
manufacturers and supply them to retailers or other businesses. They act as
intermediaries, handling storage, transportation, and wholesale distribution.

ii. Exporters/Importers: Facilitate international trade of bamboo products by
managing logistics, shipping, customs, and ensuring compliance with
export/import regulations.

Retailers

i.  Online Retailers: E-commerce platforms such as Amazon and Etsy allow
direct sales of bamboo products to consumers, utilizing digital marketing to
reach eco-conscious audiences globally.

ii. Physical Retail Stores: Specialty shops, home improvement centres, and
eco-friendly stores sell bamboo products directly to consumers, focusing on
local marketing efforts and in-store displays.

iii. Supermarkets and Department Stores: Large retailers carry everyday
bamboo products like kitchenware, making them available in high-traffic
retail environments.

Agents/Brokers

i. Sales Agents: These professionals represent bamboo producers or
manufacturers and connect them with buyers or distributors. They often
work on commission and focus on bulk sales or market expansion.

ii. - Export Agents: Help businesses navigate international trade by managing
regulations, certifications, and export documentation for bamboo products.

Type of Bamboo Description Benefits
Marketing
Channel
Direct Sales Producers sell directly to Greater profit
consumers via farmers’ markets, | margins, direct
online stores, etc. customer feedback
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Wholesale Producers sell bulk bamboo Access to larger
Distribution products to wholesalers for markets, reduced
distribution to retailers. logistics costs
Retail Sales Retailers purchase products from | Increased visibility for
producers/wholesalers to sell producers
directly to consumers.
Online Sales Use of e-commerce platforms to Lower overhead costs,
Channels reach consumers directly. access to global
markets
Export Channels Selling products internationally, | Access to new
often with the help of export markets, revenue
agents. diversification
Collaborative Partnerships with NGOs /local Enhanced credibility,
Partnerships communities for joint marketing | access to niche
initiatives. markets
Franchising and Allowing other businesses to sell | Rapid market
Licensing products under a brand name. expansion,
established brand
recognition

Marketing and Branding Agencies

i. Digital Marketers: Focus on online marketing strategies such as social
media, SEO, and influencer partnerships, targeting eco-friendly consumers.
ii. Branding Experts: Help bamboo businesses develop a sustainable, eco-
conscious brand identity that appeals to environmentally aware markets.
iii. Content Creators: Produce marketing materials like blogs, videos, and eco-
awareness campaigns to highlight the environmental benefits of bamboo
products.

Logistics and Transporters

i. Freight Companies: Manage the transportation of bamboo materials and
finished products from producers to manufacturers and wholesalers to
retailers, ensuring efficient delivery.

ii. = Warehousing Providers: Offer storage solutions for bulk bamboo goods,
ensuring timely delivery to markets.

Certifying Bodies and Regulators

i.  Certifiers: Organizations such as FSC, Fair Trade, and EcoCert provide
certifications that confirm bamboo products are sustainably and ethically
sourced, enhancing their market appeal.

ii. Government Agencies: Regulate the bamboo trade by enforcing
environmental, trade, and safety laws, and support sustainable development
initiatives.

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION, NCERT BHOPAL



Bamboo Grower — Grade X

Consumers (End Users): Consumers who purchase bamboo products for personal
use are often eco-conscious, demanding transparency and ethical sourcing. Their
feedback helps shape market trends and innovations in bamboo products.

Marketing Channels

A marketing channel is the people, organizations, and activities necessary to
transfer the ownership of goods from the point of production to the point of
consumption. It is the way products get to the end-user, the consumer; and is also
known as a distribution channel. Bamboo marketing channels refer to the
pathways through which bamboo products move from producers to consumers.
Understanding these channels is crucial for effective distribution and marketing.
There are basic types of bamboo marketing channels:

i.  Direct Sales: Producers sell bamboo products directly to consumers without
intermediaries such as Farmers' markets, online stores, and pop-up shops.
Greater profit margins, direct customer feedback, and the ability to build
strong relationships with consumers.

ii. Wholesale Distribution: Producers sell bamboo products in bulk to
wholesalers, who then distribute them to retailers such as selling large
quantities of bamboo poles or furniture to a wholesaler. Access to larger
markets, reduced logistics costs, and less direct involvement in retail
operations.

ili. Retail Sales: Retailers purchase bamboo products from producers or
wholesalers to sell directly to consumers. Such as home improvement stores,
furniture retailers, and specialty eco-friendly shops. Retailers can attract a
broader consumer base, and producers benefit from increased visibility.

iv.  Online Sales Channels: Utilizing e-commerce platforms to reach consumers
directly or through online retailers such as selling through websites like
Amazon, Etsy, or dedicated bamboo product websites. Access to a global
market, lower overhead costs, and the ability to leverage digital marketing
strategies.

v. Export Channels: Selling bamboo products to international markets, often
through export intermediaries such as collaborating with export agents who
handle logistics and compliance. Access to new markets, increased sales
opportunities, and diversification of revenue sources.

vi. Collaborative Partnerships: Partnerships with Non-government
organisations (NGOs), eco-friendly organizations, or local communities to
market bamboo products such as joint marketing campaigns or community-
based sales initiatives. It enhances credibility, shared resources, and access
to niche markets focused on sustainability.
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vii. Franchising and Licensing: Allowing other businesses to sell bamboo
products under a brand name through franchising or licensing agreements
such as bamboo furniture brand allowing local stores to sell its products.
Rapid market expansion with lower capital investment and established
brand recognition.

Marketing Strategies

Marketing strategies and approaches in bamboo refer to the various methods and
plans businesses use to promote and sell bamboo products. This encompasses
understanding the unique qualities of bamboo, identifying target audiences, and
employing techniques that resonate with environmentally conscious consumers.
Additionally, showcasing the diverse applications of bamboo—from construction
materials and textiles to household items—can appeal to a wide audience. Utilizing
social media and influencer partnerships can enhance brand visibility and educate
consumers about the advantages of bamboo.

Marketing Strategies for Bamboo Products

1. Product Strategy

i.  Varied Product Offerings: Provide a wide range of bamboo products for
different sectors, such as:
a. Household items (e.g., furniture, utensils, flooring).
b. Fashion (e.g., bamboo clothing, accessories).
c. Eco-friendly packaging (e.g., biodegradable packaging solutions).
d. Construction (e.g., bamboo lumber, panels).

ii. Sustainability Emphasis: Focus on the eco-friendly, renewable
characteristics of bamboo in both product design and packaging to appeal
to environmentally conscious buyers.

ili. Customization: Offer personalized or bespoke bamboo products for
premium customers, like custom-made furniture or artisanal bamboo crafts.

iv.  Certifications and Labels: Utilize certifications such as FSC (Forest
Stewardship Council), Fair Trade, or Organic Certification to enhance
credibility and attract eco-conscious consumers.

2. Price Strategy

i. Cost Efficiency: For mass-produced bamboo items (e.g., disposable
utensils, basic home goods), aim to keep prices competitive by optimizing
production and achieving economies of scale.
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ii. Premium Pricing: Position high-end, artisanal bamboo items (e.g., designer
furniture, fashion pieces) at premium prices, appealing to consumers willing
to invest in sustainable craftsmanship.

iii.  Value-Based Pricing: Price products based on their perceived value,
highlighting the sustainability, durability, and eco-friendliness of bamboo.
Emphasize how bamboo's renewability justifies a higher price.

iv. Promotions and Bundles: Offer seasonal discounts, bulk purchase
promotions, or bundled eco-friendly products (e.g., bamboo kitchenware
sets) to boost sales and retain customers.

3. Distribution Strategy

i.  Multichannel Approach: Utilize both online and offline channels to reach a
broad customer base:

a. E-commerce: Use platforms like Amazon, Etsy, and Shopify to reach
eco-conscious customers globally.

b. Physical Retail: Sell bamboo products in eco-friendly stores, home
improvement centres, supermarkets; and department stores to reach
local shoppers.

c. Direct Sales: Launch your own branded website for direct sales,
offering special discounts or exclusive products to build brand loyalty.

ii.  Global Distribution: Expand into international markets by partnering with
local distributors or retailers, ensuring compliance with international
standards and certifications.

iii.  Sustainable Transportation: Work with eco-conscious logistics partners
and promote sustainable practices like carbon-neutral shipping to reinforce
your brand's commitment to the environment.

4. Promotion Strategy

i.  Eco-Friendly Marketing: Focus on promoting the sustainability, renewable
nature, and eco-benefits of bamboo. Use terms like "biodegradable,"
"renewable," and "zero-waste" to appeal to eco-conscious consumers.

ii. Content Creation: Develop blogs, videos, and infographics that explain the
environmental advantages of bamboo, how it is sustainably harvested, and
its role in combating climate change. Share stories of local farmers or
artisans involved in bamboo production.

iii. Social Media Campaigns: Use platforms like Instagram, Facebook to run
influencer campaigns, user-generated content initiatives, and eco-themed
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challenges. Showcase bamboo products in sustainable, everyday lifestyles to
attract younger, eco-conscious consumers.

iv. Cause-Based Marketing: Collaborate with environmental groups or
sustainability initiatives, donating a percentage of sales to environmental
causes like reforestation or habitat protection.

v. Promoting Certifications: Highlight eco-certifications such as FSC, Fair
Trade, or Organic in marketing materials, packaging, and your website to
build trust with environmentally-conscious shoppers.

vi. Trade Fairs and Expos: Participate in sustainability expos, trade shows,
and industry events to showcase bamboo products, network with potential
buyers, and enter new markets.

5. E-Commerce Partnerships

The marketing mix is a crucial tool to help understand what the product or service
can offer and how to plan for a successful product offering. The marketing mix is
most commonly executed through the 4 P's of marketing: Place, Product, Promotion
and Price.

Major Challenges in the Bamboo Sector

The bamboo sector in India faces several significant challenges despite its immense
potential. One major hurdle is the lack of standardized cultivation practices and
quality planting materials, which limits yield and the quality of bamboo produced.
The other challenges include the following:

i.  Lack of an institution for bamboo application and technology.
ii. Low bio-mass (productivity) approach in bamboo plantation by forest
department.
iii.  Lack of coordination with industries to identity and promote species to be
planted.

iv.  Lack of adequate resource to supply planting material of acceptable quality
and quantity.
v.  Entrepreneurs / Traders facing difficulty due to multiple point forest transit
pass within the state.
vi. Absence of dedicated scheme/provision for large scale bamboo plantation in
private lands.
vii.  Slow adoption of technologies and lack of effective collaboration with global
partners.
viii.  Lack of exploration for extraction and use of natural resources also result
growth of bamboo shoots industries.
ix.  Absence of exclusive logistics system for bamboo.
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Activity 1 Making a Presentation on Marketing Strategies of Bamboo

To prepare a presentation on the marketing strategies for promoting bamboo as a
sustainable and versatile product. This activity will help you understand the key
marketing techniques and how to apply them to the bamboo industry.

Materials Required: Notebook and pen (for planning the content)
Procedure:

1. Identify Key Marketing Strategies: List out key marketing strategies for
bamboo.

2. Structure Your Slides: Keep it Simple and Clear: Use a clean, professional
design. Use visuals like bamboo images, charts, and icons to illustrate your
points. Use bullet points and short phrases to convey key ideas. Avoid
overcrowding the slides with text.

Activity 2 Case Study on Local Bamboo Growers

The activity will help you to understand the professional activities of local bamboo
growers, their challenges, and success stories through interviews. This activity will
help develop insights into the practical aspects of bamboo farming and marketing
in your region.

Materials Required: Notebook, pen, and pencil for taking notes, Recording
device, Camera (optional), Interview questionnaire (optional)

Procedure:

1. Identify Local Bamboo Growers: Identify local bamboo growers in your
community or surrounding area.

2. Conduct the Interviews:

o Ask each question and give the interviewee enough time to share their
responses.

e Identify key themes from the interview that should be included in the case
study, such as: farming techniques, business practices, challenges faced by
the grower, successes or innovations.

e Prepare a case study and make a presentation.
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Check your Progress

A. Multiple Choice Questions

1. What is the primary activity involved in bamboo-related marketing?
a) Research and Development

b) Buying and selling of bamboo-related produce

c) Bamboo plantation

d) Transportation of bamboo products

2. Which marketing functionary is responsible for turning raw bamboo into
finished goods?

a) Producers

b) Retailers

c) Manufacturers

d) Wholesalers

3. What type of marketing channel allows producers to sell bamboo products
directly to consumers?

a) Wholesale Distribution

b) Retail Sales

c) Direct Sales

d) Export Channels

4. Which strategy emphasizes the eco-friendly characteristics of bamboo
products?

a) Price Strategy

b) Distribution Strategy

c) Promotion Strategy

d) Product Strategy

5. What is'a major challenge in the bamboo sector regarding planting materials?
a) Overproduction of bamboo

b) Lack of adequate resources to supply quality planting materials

c) ~Excessive transportation costs

d) High demand for bamboo products

6. Which of the following is NOT a type of bamboo marketing channel?
a) Collaborative Partnerships

b) Direct Sales

c) Traditional Farming

d) Export Channels

7. What role do certifying bodies play in the bamboo market?
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a) They manage logistics for bamboo products.

b) They provide certifications to enhance market appeal.
c) They act as manufacturers of bamboo products.

d) They regulate the price of bamboo.

8. Which marketing strategy involves using social media and influencer
partnerships?

a) Distribution Strategy

b) Promotion Strategy

c) Product Strategy

d) Price Strategy

9. What is one challenge related to the logistics of bamboo?
a) Overabundance of bamboo

b) Absence of a bamboo logistics system

c) High consumer awareness

d) Availability of transport vehicles

10.What is a potential benefit of collaborative partnerships in bamboo marketing?
a) Increased product prices

b) Enhanced credibility and access to niche markets

c) Reduced demand for bamboo

d) Decreased competition

Subjective Questions
1. What are the functions of marketing?

2. What are the different types of marketing channels?
3. What are the major marketing challenges?
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Session 3: Institutions and Organizations Involved in the

Promotion and Marketing of Bamboo

Numerous institutions, agencies, and organizations play vital roles in the
promotion and marketing of bamboo, supporting various stakeholders in the
industry. These entities encompass government bodies, non-governmental
organizations (NGOs), and private sector organizations, each contributing unique
resources, expertise, and networks to enhance market access and development.
Their collaborative efforts focus on raising awareness of bamboo's potential,
facilitating training and capacity-building initiatives, and connecting  producers
with buyers, ultimately fostering a robust and sustainable bamboo industry. By
leveraging the strengths of these organizations, stakeholders can -effectively
navigate the challenges of the market and capitalize on the growing demand for
bamboo products.

National Bamboo Mission: The National Bamboo Mission (NBM) is a flagship
initiative launched by the Ministry of Agriculture & Farmers Welfare in India. Its
primary goal is to promote the holistic growth and development of the bamboo
sector, recognizing bamboo's potential as a sustainable resource for economic
growth, rural development, and environmental conservation.

Objectives:

i.  Enhance Bamboo Cultivation: Encourage the cultivation of bamboo across
various agro-climatic -zones to increase productivity and area under
cultivation.

ii.  Value Addition: Promote the processing of bamboo into value-added
products, enhancing income for farmers and artisans.

iii.  Skill Development: Provide training and capacity-building programs for
farmers, entrepreneurs, and workers involved in the bamboo value chain.

iv.  Research and Development: Support research initiatives to improve bamboo
species, cultivation practices, and innovative uses.

v. Market Development: Facilitate access to markets for bamboo products,
promoting entrepreneurship and sustainability.

The NBM aims to create a robust bamboo economy by integrating various
stakeholders, including farmers, industries, and research institutions, ultimately
contributing to sustainable development and improving livelihoods in rural areas.
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1. North East Cane and Bamboo Development Council (NECBDC):
Previously, known as the Cane and Bamboo Technology Centre (CBTC), is
an organization focused on the sustainable development of cane and bamboo
resources in Northeast India. Established to harness the potential of these
materials, the council aims to promote their cultivation, processing, and
commercialization.

2. North East Centre for Technology and Research (NECTAR): Previously
known as the National Bamboo Mission (NMBA), operates under the Ministry
of Science and Technology (Department of Science and Technology, DST) of
the Government of India. NECTAR is dedicated to promoting the development
and utilization of bamboo resources, particularly in the Northeast region of
India.

3. State Forest Departments in India: It plays a crucial role in the promotion
and management of bamboo resources, which are vital for both ecological
sustainability and economic development at the state level.

4. National Bank for Agriculture and Rural Development (NABARD): It is a
development bank in India that plays a crucial role in promoting rural
development and enhancing agricultural productivity. NABARD is actively
involved in supporting the bamboo sector through various initiatives. It
initiates not only bamboo development, but also provide for the financial
support, capacity building, project and market development.

5. Ministry of Environment, Forest and Climate Change (MoEFCC): It plays
a pivotal role in the promotion and sustainable management of bamboo
resources. Formulation of policies and research is initiated by the
Recognizing bamboo's ecological and economic significance, the ministry is
involved in various initiatives aimed at integrating bamboo into
environmental conservation and climate change mitigation efforts.

6. World Bamboo Organization (WBO): It is an international non-profit
organization dedicated to promoting the sustainable use and development of
bamboo worldwide. Founded to support and enhance the global bamboo
sector, WBO serves as a hub for knowledge sharing, advocacy, and
collaboration among stakeholders.

7. Ministry of Tribal Affairs of the Government of India is dedicated to the
welfare and development of tribal communities across the country.
Recognizing the significance of bamboo in the livelihoods and cultural
practices of many tribal groups, the ministry actively promotes its cultivation
and utilization.

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION, NCERT BHOPAL



Bamboo Grower — Grade X

Activity 1 Group Discussion on the Role and Functions of Agencies/
Institutions Involved in Bamboo Marketing and Promotion

This activity will help you to understand the role of various agencies, institutions,
and organizations in the marketing and promotion of bamboo.

Materials Required: Notebook, pen, and pencil for note-taking and timer or clock
to manage discussion time.

Procedure:

1. Form Groups: Divide the class into small groups of 4-5 students. Each group
will participate in the discussion and contribute their ideas about the role of
various agencies involved in bamboo marketing and promotion.

2. Research and Preparation: Ask each group to research and gather
information about different organizations, agencies, and institutions that are
involved in bamboo marketing and promotion.

3. Assign Roles Within Groups: Each group member can focus on researching a
different agency or institution, and then share their findings during the
discussion.

4. Discussion Guidelines: Introduction (5-7 minutes), discussion (5-6 min) and
also ensure that every member of the group gets a chance to speak.

5. Time Management: Set a timer for each discussion round to ensure that the
conversation stays focused. Each group should spend around 10-15 minutes
discussing the key points listed above. After the discussion, allocate 5-7
minutes for each group to summarize their points to the class.

Activity 2 Visit to Nearby Institutions Involved in Promotion and Marketing
of Bamboo

This activity will help you to gain practical insights into the institutions involved in
the promotion and marketing of bamboo, understand their roles, and explore their
goals and strategies for boosting the bamboo industry.

Materials Required: Notebook and pen for taking notes, interview questions
schedule.

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION, NCERT BHOPAL



Bamboo Grower — Grade X

Procedure:

1. Identify Relevant Institutions: Reach out to these institutions in advance to
ask for permission to visit, if required, and schedule a time for your visit.

2. Prepare for the Visit: Prepare questions to be asked during the visit.

3. Visit the Institutions: Meet the staff and observe the activities happening
within the institution related to bamboo.

4. Document Your Findings: After the visit, prepare a detailed note or report
about each institution you visited.

5. Presentation of Findings: Prepare a short presentation summarizing your
visit to share with the class or the group.

Check Your Progress

A. Multiple Choice Questions

1. What is the primary goal of the National Bamboo Mission (NBM)?

a) To reduce the use of bamboo products

b) To promote the holistic growth and development of the bamboo sector
c) To ban bamboo cultivation

d) To focus solely on bamboo marketing

2. Which organization focuses on the sustainable development of cane and
bamboo resources in Northeast India?

a) World Bamboo Organization

b) National Bank for Agriculture and Rural Development

c) North East Cane and Bamboo Development Council (NECBDC)

d) Ministry of Environment, Forest and Climate Change

3. What does the North East Centre for Technology and Research (NECTAR) aim
to promote?

a) Bamboo destruction

b) . Development and utilization of bamboo resources

c) Non-bamboo related research

d) Urban bamboo farming

4. Which institution provides financial support and capacity building for the
bamboo sector in India?

a) Ministry of Tribal Affairs

b) National Bank for Agriculture and Rural Development (NABARD)

c) State Forest Departments

d) World Bamboo Organization
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5. What role does the Ministry of Environment, Forest and Climate Change
(MoEFCC) play in relation to bamboo?

a) Promotes urban bamboo planting

b) Regulates bamboo exports only

c) Formulates policies for sustainable bamboo management

d) Focuses solely on non-bamboo forests

6. What is the focus of the World Bamboo Organization (WBO)?

a) To promote the destruction of bamboo forests

b) To enhance knowledge sharing and collaboration in the bamboo sector
c) To limit bamboo production to certain countries

d) To discourage the use of bamboo in construction

7. Which ministry is dedicated to the welfare and development of tribal
communities and promotes bamboo's role in their livelihoods?

a) Ministry of Agriculture & Farmers Welfare

b) Ministry of Tribal Affairs

c) Ministry of Science and Technology

d) Ministry of Environment, Forest and Climate Change

8. What is one of the objectives of the National Bamboo Mission (NBM)?
a) Decrease bamboo productivity

b) Promote processing of bamboo into value-added products

c) Limit bamboo cultivation to specific regions

d) Eliminate bamboo from agricultural practices

A. Subjective Questions
1. List out the various institutes involved in marketing of bamboo?

What is the function of National Bamboo Mission?
3. Explain the objectives of National Bank for Agriculture?

Answer Key

MODULE 1: BAMBOO PLANTATION AND MAINTENANCE

Session 1: Cultivation Practices for Improving Soil Quality

A. Multiple choice Questions
1. c
2. b
3 b
4 d
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Session 2: Controlling Insect-Pests and Diseases

A. Multiple choice Questions
1 b
2 a
3. b
4. c
5 b
6 b
7 b
8 b

MODULE 2: HARVESTING AND MANAGEMENT OF BAMBOO
Session 1: Pre-harvesting Activities

Multiple Choice Questions
c

A.
1
2.
3.
4
5
6
7
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Session 2: Harvesting Operations

A. Multiple Choice Questions
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Session 3: Post-harvesting Activities

A. Multiple Choice Questions
1 b
2 b
3. C
4. c
5 b
6 b
7 b

MODULE 3: MARKETING OF BAMBOO

Session 1: Policies and Regulations for Bamboo Marketing

A. Multiple Choice Questions
1 b
2 b
3. b
4. c
5 b
6 C
7 b
8 b
9 b

Session 2: Marketing Functionaries and Strategies

A. Multiple Choice Questions
1 b
2 C
3 C
4. c
5. b
6 C
7 b
8 b
9. b
10. Db

Session 3: Institutions and Organizations Involved in the Promotion and
Marketing of Bamboo

A. Multiple Choice Questions
1. b
2. C
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Glossary

Agroforestry: A land management approach that combines agriculture and forestry
practices, such as growing crops alongside bamboo, to enhance biodiversity, soil
health, and economic output.

Bamboo Biomass: The total mass of bamboo material, including culms, leaves, and
roots, which can be used as a renewable source of energy or in various industries.

Bamboo Charcoal: A by-product of bamboo that’s processed to create charcoal,
used in air and water purification, health products, and soil improvement.

Bamboo Nursery: A specialized facility where bamboo plants are propagated and
nurtured from seeds or cuttings until they are ready to be transplanted to their
permanent locations.

Bamboo Processing: The various techniques involved in converting raw bamboo
into usable products, including cutting, curing, drying, and shaping.

Bio-based Products: Goods derived from plants and other renewable agricultural,
marine, and forestry materials. Bamboo is commonly used in bio-based products,
providing a sustainable alternative to synthetic or petroleum-based products.

Biodegradable Packaging: Packaging materials made from bamboo that can
decompose naturally, reducing waste and environmental impact.

Business: An organization or enterprising entity engaged in commercial, industrial,
or professional activities.

California Consumer Privacy Act (CCPA): A state law that gives California
residents the right to access, delete, and control the personal information
businesses collect about them, enhancing privacy protections.

Carbon Sequestration: The process by which bamboo captures and stores carbon
dioxide from the atmosphere, playing a role in reducing greenhouse gases.
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Cluster Farming: A cooperative approach where bamboo farmers in a region grow
bamboo collectively, sharing resources and marketing efforts to increase production
and economic efficiency.

Consumer Product Safety Commission (CPSC): An independent agency of the
United States government responsible for protecting consumers from unreasonable
risks of injury or death associated with consumer products.

Cover Cropping: An agricultural practice where specific plants (cover crops) are
grown not for harvest but to improve soil health, prevent erosion, suppress weeds,
and enhance nutrient cycling.

Culm: The above-ground stem of a grass.

Curing: A method of treating bamboo to prevent rotting and increase durability. It
may involve drying bamboo naturally or using chemicals.

EcoCert: An international certification body specializing in environmental and
sustainability certification across various industries; including agriculture,
forestry, and manufacturing. Known for certifying organic and environmentally-
friendly practices, it ensures businesses comply with environmental standards.

Federal Trade Commission (FTC) Green Guides: Guidelines issued by the Federal
Trade Commission (FTC) in the United States to help businesses make truthful and
non-deceptive environmental claims about their products or services.

Forest Stewardship Council (FSC) Certification: A certification indicating that
bamboo has been harvested responsibly, meeting environmental and social
standards for sustainability.

General Data Protection Regulation (GDPR): A European Union law that governs
the collection, use, and protection of personal data to ensure privacy and give
individuals control over their personal information.

Intercropping: The practice of growing bamboo alongside other crops to increase
land use efficiency, prevent soil erosion, and enhance biodiversity.

International Building Code (IBC): A set of standardized regulations that provides
guidelines for the construction, safety, and design of buildings to ensure public
health, safety, and welfare.

ISO 14001: An international standard that outlines the requirements for an
Environmental Management System (EMS). It provides a framework for
organizations to establish, implement, maintain, and continually improve their
environmental performance.

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION, NCERT BHOPAL



Bamboo Grower — Grade X

Market Linkage: Establishing connections between bamboo farmers and
industries that use bamboo for various products, to improve market access and fair
trade.

Metric System: A system of measurement.

Micropropagation: A method of producing large numbers of bamboo plants in
laboratory settings through tissue culture, ensuring consistency and rapid
multiplication.

Mulching: The application of a layer of material to the surface of soil.

Non-Timber Forest Product (NTFP): Bamboo is classified as an NTFP, meaning it
is harvested without deforestation, promoting sustainable forestry practices.

Pre-harvest: Activities on the farm that occur before crop or livestock products are
sold.

Rhizome: The underground stem of bamboo that sends out roots and shoots,
allowing the bamboo to spread and regenerate quickly.

Supply Chain Management: The coordination of all stages involved in bamboo
production and distribution, from cultivation and harvesting to processing,
marketing, and sales.

Sustainability Certification: Certifications like EcoCert, FSC, or Organic
Certification that validate sustainable bamboo production practices, which can
improve marketability.

Value Addition: Processes that enhance the economic value of bamboo by
transforming it into products like furniture, textiles, or biofuels, increasing its
market appeal.

Vermicomposting: The use of earthworms to decompose organic waste, including
bamboo by-products, into nutrient-rich compost, benefiting soil health and
sustainability.

Weeding: The process of removing unwanted plants from the plantation.

Wholesaler: An intermediary who purchases large quantities of bamboo products
from producers and sells them to retailers or directly to consumers.

Yield Per Hectare: A measure of the amount of bamboo produced per unit area,
which is essential for assessing the productivity and profitability of bamboo
cultivation.
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