
Eco. Env. & Cons. 30 (1) : 2024; pp. (383-388)
Copyright@ EM International
ISSN 0971–765X

Food, medicinal and economic aspects of Bamboo
species

Mithlesh Kumar Sinha1, Sanjeet Kumar2  and B.L. Manjula3

1Department of Botany, Govt. College Sarona, Kanker, Chhattisgarh, India
2Ambika Prasad Research Foundation, Odisha, India
3Department of Botany, Sri Jagadguru Renukacharya College of Science, Arts and Commerce,
Bengaluru, India

(Received 20 November, 2023; Accepted 16 January, 2024)

ABSTRACT

Bamboo represents one of the world’s greatest natural and renewable resources. Owing to its many qualities,
mankind has exploited it since time immemorial. It provides materials for household items as well as food,
medicine, musical instruments, paper, clothing, transportation, etc. Bamboo is the source of economic aptitude
for many communities and regions. Keeping in mind the versatile importance of bamboo, an attempt has
been made to collect more information on bamboo for sustainable uses in the future through field and
literature surveys in Chhattisgarh, Odisha, and Karnataka states, India. This document emphasizes the
health benefits of bamboo shoots and their potential for utilization as health food. The results enumerated
that about 15 species of bamboo are commonly used in Chhattisgarh, Odisha, and Karnataka states. It is
observed that it is used as a multisource of food, shelter, medicine, socio-cultural and ecological needs, and
has economic values.
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Introduction

Bamboo, a group of tall arborescent grasses, has
been associated with people since ancient times. In
the areas of their prevalence, bamboo is intricately
linked with the socio-economic development of ru-
ral communities (Chandra et al., 2007). Bamboo, the
giant grass in the world, is included in the Poaceae
family (Canavan et al., 2017), and is characterized as
one of the most essential sustainable, easily gained,
and profitable of all forest resources (Buckingham et
al., 2011). Bamboo is naturally found in almost all
parts of the country. Owing to its many qualities,
mankind has exploited it since time immemorial
(Chongtham et al., 2011). Its multipurpose uses, fast
growth, easy propagation, and short gestation pe-

riod have made it very popular amongst rural
people (Swain, 2018), and also popularly known for
its industrial uses. A lesser-known fact about bam-
boo is the usage of its young shoots as food that can
be consumed fresh, fermented, or canned. Most of
the bamboo species seemed to be familiar and ha-
bituated by human beings since the origin of civili-
zation (Dash et al., 2022). Bamboos are explained in
the traditional practice of pharmacology for treating
a variety of health conditions (Table 1) (Plate 2) like
high blood pressure, coronary artery disease, acute
myocardial infarction, and certain classes of cancer.
These curing properties are mainly beneficial to
health and mediated due to their antioxidant prop-
erty (Dash et al., 2022). Several nutrients and
bioactive compounds present in juvenile bamboo
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shoots like phenols, vitamin c, flavonoids, selenium,
iron, copper, zinc, manganese etc. make it a rich
source of secondary metabolites, which provide sev-
eral health benefits and seem to protect against
many incurable and degenerative diseases (Tanaka
et al., 2014). The present study brings attention to its
importance.

Materials and Methods

The present study and field survey were carried out
during 2021-2023. The scientific information on the
Bamboo species from the survey is presented, which
was collected from scientific databases such as
Google Scholar, Science Open, Springer Link,
Mendeley, Indian Journals online, Wikipedia, Pub
Med Central, and offline publications, along with
books. The field survey was carried out during sev-
eral floristic works, day-to-day observations and
field visits in Chhattisgarh, Odisha, and Karnataka
states, India (Dash et al., 2022).

Morphology

Basically, bamboo plant consists of ramifying sys-
tem of segmented vegetative axes such as rhizomes,
culms, and culm branches (Plate 1). Roots are the
only unsegmented part of the bamboo plant; each
segmented axis is a branch of another segmented

axis and consists of nodes and internodes (Dash et
al., 2020). During the period of its active growth, it is
clothed with enveloping sheaths facing alternate
sides at successive nodes (Kumari and Singh, 2014).

Plate 1. Different parts of the plant body of bamboo (a)
stem with leaves, (b) branch growing from node,
(c) Leaves, (d) Nodes, (e) Whole plant, (f) Inter-
nodes & Sheath

Table 1. Pharmacological importance of different plant parts of Bamboo species

Botanical name Plant parts Pharmacological importance

Bambusa vulgaris Nees Leaves & culm Treat infantile epilepsy, haematuria, &
kidney problems

Bambusa nutans Wall. ex Munro Leaves Anti-inflammatory, antioxidant, and
antidiabetic

Bambusa arundinacea (Retz.)Willd. Leaves and shoots Antidote to snakebite, antiulcer, and
antimicrobial

Bambusa tulda Roxb. Leaves & shoots Antifatigue, and antioxidant
Bambusa balcooa Roxb. Leaves & stem Antioxidant & treat peptic ulcer
Bambusa bambos (L.) Voss Leaves Leucoderma, antarthritic, & antiobesity
Bambusa tuldoides Munro Culm cortex Treat febrile diseases
Dendrocalamus asper Backer ex K. Heyne Leaves Reduce hypertension
Dendrocalamus strictus Nees Siliceous parts of Antipyretic and carminative

leaves and nodes
Dendrocalamus giganteus Munro Culm Aphrodisiac tonic
Dendrocalamus latiflorus Munro Leaves Antifungal
Dendrocalamus hamiltonii Nees & Arn. ex Munro Shoots Antioxidant & antimicrobial
Phyllostachys bambusoides Siebold & Zucc. Leaves Anti-inflammatory & lipid lowering
Phyllostachys nigra (Lodd. ex Lindl.) Munro Young stems & Cardioprotective and lipid lowering

epidermis of bark
and leaves

Pseudosasa japonica Makino ex Nakai Leaves Anthelmintic, antivirus

Rhizome system

The rhizome system constitutes the structural foun-
dation of the plant and performs important func-
tions in the plant life. Each rhizome develops from a
bud on another rhizome. These are complete under-



SINHA ET AL 385

ground stem or the basal portion of stems (Kumari
and Singh, 2014). They serve to support aerial stems,
store food reserves and also help in vegetative re-
production. Rhizomes are composed of repeating
units consisting of a node, an internode, a leaf, and
usually a bud and one or more roots. The repeating
units of an individual rhizome consist typically of 2
parts: the rhizome neck and the rhizome proper
(Dash et al., 2020).

Roots

Roots are the only unsegmented vegetative axis of a
bamboo plant. They are slender, roughly cylindrical
and apparently not increasing in diameter with age.
In bamboos, the seedling root system may continue
to grow and function, but the majority of the root
system is formed by additional adventitious roots
that grow from the nodal regions of the under-
ground stem system, including the rhizomes and
bases of the aerial culms. The adventitious root sys-
tem of any bamboo plant forms an extensive, deli-
cate network in the soil that is essential for the
growth and development of that individual plant
(Long et al., 2023).

Nodes and Internodes

The node is where a leaf is attached to the stem; a
bud, associated with the node, is present in the axil
of the leaf. The portion between two nodes is termed
internodes (Long et al., 2023). In most of the Indian
bamboos, internode is terete but often it is flattened
or grooved on branching side or quadrangular, and
is smooth, but the surface may be rough to scabrous
or warty (Kumari and Singh, 2014).

Flowers

The flowers are very small and adapted for wind
pollination. In bamboos, the flower comprises the
lodicules, the stamens, and the pistil. The lodicules
are always delicate structures, thick at base and thin,
translucent, and often fringed at distal part. Next to
the lodicules, there are stamens, which may be usu-
ally 6, 3 or 4, 5, 7 when irregular. The pistil consists
of three clear distinct structures: ovary, style, and
stigma. Pollination mechanism is relatively less
known in bamboos but wind pollination is the rule
in woody bamboos (Sanchez et al., 2017).

Fruits

The bamboo fruit is indehiscent and the single seed
usually fills the pericarp completely. The external

features of bamboo embrace a wide range of forms
such as a caryopsis furnished with a thin pericarp
and shaped like a wheat grain but with the short
two or three prolonged stylar column or its base
persistent at the apex. After maturation the florets
usually break apart or disarticulate from glumes
(Gopal and Ram, 1987).

Results and Discussion

Considering the following versatile uses of bamboo
in every aspect of human survival from ecological
values to food and uncountable economic values, it
would be a right decision to uplift this plant for re-
search and development, its plantation and encour-
age the sustainable uses of its products.

Food Values

Bamboo shoots are considered as one of the useful
health food. A lesser-known fact of bamboos is the
usage of its young shoots as food that can be con-
sumed fresh, fermented, or canned (Choudhary et
al., 2012). The juvenile shoots are not only delicious
but are rich in nutrient components, mainly pro-
teins, carbohydrates, minerals, and fibres and are
low in fats and sugars (Dash et al., 2020). In addition,
they contain phytosterols and a high amount of fiber
that can be labeled as nutraceuticals (Nongdam and
Tikendra, 2014). The raising trends of health con-
sciousness among consumers have stimulated the
field of functional foods and bamboo shoots can be
one of them. Bamboo fiber is now a common ingre-
dient in breakfast cereals, fruit juices, bakery and
meat products, sauces, shredded cheeses, cookies,
pastas, snacks, frozen desserts, and many other food
products. Bamboo seeds are locally known as
baunsa dhana or baunsa paddy collected by poor

Plate 2. Traditional food and economic importance of
Bamboo in rural areas
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people (Plate 2) as the inferior substitute of rice, to
cook and consume like over-boiled rice (jau)
(Soumya et al., 2016). Bamboo has a huge use in food
and beverage industries, such as bamboo bear, bam-
boo vinegar etc. (Satya et al., 2012).

Pharmacological properties

Modern researches have revealed that bamboo
shoots have several health benefits: improving ap-
petite and digestion, weight loss, and treating car-
diovascular diseases and cancer. The shoots are re-
ported to have anticancer, antibacterial, and antivi-
ral activity (Watcho et al., 2019). Shoots have antioxi-
dant capacity due to the presence of phenolic com-
pounds. This study emphasizes the health benefits
of bamboo shoots and their potential for utilization
as a health regulatory plant species (Panee, 2015).
Bamboo leaves set right the irregular menstruation,
used as an expectorant to relieve nasal congestion,
used as an antibiotic and anti-inflammatory, induces
labor, meant for acid digestion, anti-venomous, di-
uretic for stool elimination, antidiabetic, treat aphro-
disiac etc. Black bamboo leaves control bacterial in-
fections, help in urination, reduce fever, treat chest
cold and heat colds, treat pharyngitis. Stem sap of
black bamboo treat bronchial and cerebral infec-
tions, lung infections, control phlegms. Roots and
leaves reduce fever in babies (Satya et al., 2012). Tim-
ber bamboo is used to reduce fever, stems of new
shoots are used as a remedy for treating urine infec-
tion. Bamboo mana are used in chyawanprash, used
to cure asthma, cough (Chandra et al., 2004). Finely
milled bamboo powder used as cleanser and scrub.
Bamboo silica extract is good for damaged and dry
hair. It also helps to repair and rebuild collagen and
used as moisturizer, that reduces wrinkles and
smoothen skins (Nasri et al., 2015).

Ecological security

Bamboo with its giant ecological benefits alone is
quickly becoming more than just a poor man’s tim-
ber (Basumatary et al., 2015). In present time, bam-
boo is also seen as the ‘wonder plant’. It stands as an
ideal species capable of achieving eco-restoration of
degraded lands, conservation of soil, moisture, and
providing economic security as well (Swamy, 2011).
It can mitigate the pressure on natural forests as well
as contribute conservation of biodiversity. The role
of bamboo is manifold. Its biological characteristics
make it a perfect tool for reducing carbon dioxide
levels in atmosphere. It could be a unique and ideal

ecofriendly species as carbon credits (Mishra et al.,
2014). Altogether, it is an atmospheric and soil puri-
fier, generating more oxygen than equivalent strand
of trees. The great diversity of species makes bam-
boo adaptable to many environments, needing rela-
tively few nutrients to grow. Moreover, thriving on
degraded lands, it restores them into functional for-
est ecosystems.

Socio-cultural and economic values

In ancient times, bamboo has been integral element
to religion ceremonies, art, music, and daily life.
Many studies have revealed that the bamboo trees
were source of paintings, poems and these cultures
are mainly established in Asian civilization. People
use bamboo stems for food and also as weapons for
hunting (Basumatary et al., 2017). Lucky bamboo is
used for home decoration. Wind chime, toys,
jewellery design, wall decors, tray designing can be
made from bamboos (Hazzar, 2011). Generally mu-
sical instruments are made from bamboos. Two
types of instruments such as string instruments,
blowing instruments and percussion instruments
like guitar, flute,  drum, xylophone, piano, whistles,
cornet etc. are made from bamboos (Cottingham,
2014). Bamboo cultivation creates an opportunity for
income generation for rural dwellers and serves as
job creation for those who engage in its activities as
well as employment in small and medium scale en-
terprises. The most important economic benefit that
most rural dwellers get is when they engage in com-
mercial transaction in their bamboo produce. The
findings reveal that most communities where bam-
boo is cultivated commercially benefit from infra-
structure such as housing, roads, power, schools and
hospitals (Akwada, 2016). The local community is
benefited from community development projects
from these industries. Bamboo needs only 3-5 years
to mature. After harvesting, bamboo will regrow it-
self without planting a new tree. Just like this, bam-
boo brings economic values almost year around.
The government of India and many other countries
are encouraging the farmers to develop bamboos to
replace timber trees.

Conclusion

In the daily life of human beings, bamboo is a plant
species that can provide food, health, economic and
ecological benefits. Considering the above aspects, it
is indeed highly needed to emphasise on mass plan-
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tation of bamboo on a large scale in our country.
This will hopefully help to go a long way in mitigat-
ing the erosion of biodiversity, climate change, di-
etary deficiencies, and insecure economy. Apart
from all the uses, it can be a great way to conserve
biodiversity and many faunal species that rely on
bamboo as their habitat. It will employ people di-
rectly or indirectly through marketing and the pro-
duction of raw bamboo and its value added prod-
ucts, thereby improving food, economic and envi-
ronmental security as well as ecological security.

Conflict of interest

Authors declare no conflict of interest.

References

Akwada, D.R. and Akinlabi, E.T. 2016. Economic, social,
and environmental assessment of  bamboo for infra-
structure development. Infrastructure as a driver for
economic growth and integration in African: what is the
way forward? edited by the international conference
of development in Africa. 1-15.

Basumatary, A., Middha, S. K., Usha,T., Brahma, B.K. and
Goyal, A. K. 2015. Bamboo, as  potential sources of
Food security, Economic prosperity, and Ecological
security in  North-east India: an overview. Research
in Plant Biology. 5(2): 17-23.

Basumatary, A., Middha, S. and Goyal, A.K. 2017. Bamboo
shoots as a nutritive boon for Northeast India: an
overview. Biotech. 7: 169.

Buckingham, K., Jepson, P., Liangru, W., Rao, R., Jiang,S.,
Liese ,W., Lou, Y. and Maoyi, F.  2011. The potential
of bamboos is constrained by outmoded policy
frames. Ambio. 40(5):  544-548.DOI 10.1007/s13280-
011-0138-4

Canavan, S., Richardson, DM., Visser, V., Le Roux,J.J.,
Vorontsova M.S. and Wilson, J.R. 2017. The global
distribution of bamboos: Assessing correlates of
introduction and invasion. AoB Plants. 9(1): 1-18.
DOI:10.1093/aobpla/plw078

Chandra, A. K., Ghosh, D., Mukhopadhay, S. and
Tripathy, S. 2004. Effect of bamboo shoot,  Bambusa
arundinacea (Retz.) wild. on thyroid status under
conditions of verifying iodine  intake in rats. Indian
Journal of Experimental Biology. 42(8): 781-786.

Chandra, A., Kalita, R.R., Singh, J. and Prasad, K. G. 2007.
Bamboo scenario of Jorhat district of Assam. The
Indian Forester. 133(7): 927-936.

Chongtham, N., Bisht M.S. and Haorongbam, S. 2011.
Nutritional properties of bamboo shoots: potential
and prospects for utilization as a health food. Com-
prehensive Reviews in Food Science and Food Safety.
10(3): 153-168. https://doi.org/10.1111/j.1541-

4337.2011.00147.x
Choudhury, D., Sahu, J.K. and Sharma, G.D. 2012. Value

addition to bamboo shoots: a review. Journal of Food
Science and Technology. 49(4): 407-414. doi: 10.1007/
s13197-011-0379-z

Cottingham, J. 2014. Bamboo musical instruments: some
physical and mechanical properties  related to qual-
ity. The Journal of Acoustical Society of America.  136(4)-
2283. DOI: 10.1121/1.4900254

Dash, S.S., Devi, R.S. and Kumar, S. 2020. Bamboos of
Odisha: socio-medico-economic food wealth. Jour-
nal of Biodiversity and Conservation. 4(1): 253-262.

Dash, S.S., Kumar, S. and Mahalik, G. 2022. Bamboo spe-
cies of Odisha, India: Source of  nutraceutical. Am-
bient Science . 9(3): 29-33. DOI:10.21276/
ambi.2022.09.3.ga02

Gopal, B.H. and Mohan Ram, H.Y. 1987. Fruit develop-
ment and structure in some Indian  bamboos. Annals
of Botany. 60: 477-483.

Hazzar, R.M.D. 2011. Medical illustration: Art in medical
education. Heart Views. 12(2): 83-91.doi: 10.4103/
1995-705X.86023

Kumari, P. and Singh, P. 2014. Bamboos of Meghalaya.
Botanical Survey of India. 17-28.

Long, L., Minghui, Y., Wenjing, Y., Yulong, D. and Shuyan,
L. 2023. Research advance in  growth and develop-
ment of bamboo organs. Industrial Crops and Prod-
ucts . 205: 117428. https://doi.org/10.1016/
j.indcrop.2023.117428

Mishra, G., Giri, K., Panday, S., Kumar, R. and Bisht, N.S.
2014. Bamboo: Potential resource for eco-restoration
of degraded lands. Journal of Biology and Earth Sci-
ences. 4(2): B130-B136.

Nasri, H., Bahmani, M., Shahinfrad, N., Nafchi, A.M.,
Saberianpour, S. and Kopaei, M, R.  2015. Medical
plants for the treatment of acne vulgaris: a review of
recent evidences.  Jundishapur Journal of Microbiology.
8(11): e25580. doi: 10.5812/jjm.25580.

Nongdam, P. and Tikendra, L. 2014. The nutritional facts
of bamboo shoots and their usage as  important tra-
ditional foods of Northeast India. International Schol-
arly Research Notices.  2014:679073. doi: 10.1155/
2014/679073

Panee J. 2015. Potential medicinal application and toxicity
evaluation of extracts from bamboo plants. Journal
of Medicinal Plants Research. 9(23): 681-692.

Sanchez, E.R., Peredo, L.C., Santacruz, J.B. and Barajas,
R.A. 2017. Bamboo flowers  visited by insects: do
insects play a role in the pollination of bamboo flow-
ers? Plant  Systematics and Evolution. 303: 51-59.DOI:
10.1007/s00606-016-1351-1

Satya.S., Singhal, P., Bal, L M., Sudhakar, P. 2012. Bamboo
shoot: A potential source of food  security. Mediter-
ranean Journal of Nutrition and Metabolism. 5: 1-10.DOI
10.1007/s12349-011-0086-3

Soumya, V., Indira, M.Y. and Venkatesh, P. 2016. A novel



388 Eco. Env. & Cons. 30 (1) : 2024

method of extraction of bamboo seed oil (Bambusa
bambos Druce) and its promising effect on metabolic
symptoms of  experimentally induced polycystic
ovarian disease. Indian Journal of Pharmacology.  48(2):
162-167.doi: 10.4103/0253-7613.178833

 Swain, B.K. 2018. The Bamboos of Odisha. e-book edition. 1-
82.

Swamy, C. 2011. Employment generation by bamboo re-
source development and its impact on  rural com-
munities. International Journal of Rural Studies. 18(1):
1-6.

Tanaka, A., Zhu, Q., Tan, H., Horiba, H., Ochuki, K., Mori,
Y., Yamauchi, R., Ishikawa, H., Iwamoto, A.,

Kawahara, H. and Shimizu, K. 2014. Biological ac-
tivities and phytochemical profiles of extracts from
different parts of a Bamboo (Phyllostachys pubescens).
9 (6): 8238-8260. doi: 10.3390/molecules19068238.

Watcho, P., Kamto, B.G.K., Deeh, P.B.D., Nguelefak, T.B.,
Kamanyi, A. and Kamtouching, P. 2019. The aque-
ous and methanol extracts of Bambusa vulgaris
(Poaceae) improve calcium and phosphorous levels,
and bone. Microstructure in ovariectomized model
of osteoporosis. Journal of Basic and Clinical Physiol-
ogy and Pharmacology. 30(3):20180157 doi: 10.1515/
jbcpp-2018-0157.


