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INTRODUCTION

Bamboo is a woody grass belonging to the sub-family Bambusoideae of the family
Poacae. Worldwide there are more than 1,250 species under 75 genera of bamboo,
which are unevenly distributed in the various parts of the humid tropical, sub-
tropical and temperate regions of the earth (Subramaniam, 1998). In India there
are 125 indigenous and 11 exotic species of bamboo, belonging to 23 genera,
distributedin 771821 sq. Km. area naturally and/or under cultivation (ISFR, 2013).
Bamboo natural resource plays a major role in the livelihood of rural people and
in rural industry. This green gold is sufficiently cheap and plentiful to meet the
vast needs of human populace from the “child’s cradle to the dead man’s bier”.
That is why sometimes it is known as “poor man’s timber”. Bamboos has versatile
uses as building material, paper pulp resource, scaffolding, food, agricultural
implements, fishing rods, weaving material, substitute for rattan, plywood and
particle board manufacture. Pickled or stewed bamboo shoots are regarded as
delicacies in many parts of the country. A new land-use options that increase
livelihood security and reduce vulnerability to climate and environmental change
are necessary. Among these different cultivated bamboo species occurring in
India, thorny bamboo or Bambusa balcooa is perhaps the most important in the
rural areas of Uttar Pradesh. Due to its fast growth and development, bamboo is
widely regarded as an ideal plant to sequester carbon and is expected to play a
bigger role in mitigating the impact of future climate change.Beside its high
economic value and importance, it has relatively highbiomass production potential
(Scurlock et al., 2000).Traditional resource management adaptations such as
agroforestry systems may potentially provide options for improvement in
livelihoods through simultaneous production of food, fodder and firewood as
well as mitigation of the impact of climate change (Anitha andPriya, 2012). One
of the potential alternative energy sources which actively caters to the mitigation
and adaptation of climate change and rehabilitation of marginal land is bamboo
based agroforestry system. Bamboo has a great potential for biomass production
and could be a significant net sink for Carbon dioxide sequestration(Kumar
andKumari, 2010). In agroforestry, the potentially higher productivity could be
due to the capture of more growth resources e. g. light or water or due to improved
soil fertility. Several studies in different parts of the country suggested that
agroforestry is more profitable to farmers than agriculture or forestry for a particular
area of land (Tokey, 1997 and Samra et al., 1999).The development and
enhancement of bamboo cultivation can promotes economic and environmental
growth, mitigates deforestation and illegal logging, prevent soil degradation and
restores degraded lands in both village as well as urban area of India.The present
study was conducted to estimate the biomass production potential of different
species of bamboo viz. Dendrocalamus strictus, Bamboosa bamboos, B. nutan,
B. asper, B. bulgaris, B. tulda and B. balcooa were selected.

MATERIALS AND METHODS

The field experiment was carried out during year 2014-15 at Research Farm
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to assess the growth performance of bamboo cultivation on
the marginal upland. The experimental site is situated at 25°
27' N latitude and 81° 51' E longitudes and at an elevation of
87 m above mean sea level. Total 7 species of bamboo viz.
Dendrocalamus strictus, Bambusa bamboos, Bambusa nutan,
Bambusa asper, Bambusa bulgaris, Bambusa tulda  and
Bambusa balcooa were selected. Each bamboo species was
planted at spacing of 9 ×9 m. Each plot contains 124 nos. of
clump per hectare of each bamboo species. After 5 years of
plantation, each clump produces 15-20 harvestable culms
from each clump. Harvest method was employed to estimate
the aboveground. The sample from each clump was selected
randomly and diameter and length were recorded by using
tape.Biomass was calculated on hectare basis by multiplying
the average weight of bamboo culm.The experiment was laid
out by Completely Randomized Block Design (CRBD)
replicated 5 times. In each replication, 5 culms were selected
and data were recorded during the course of investigations
subjected to statistical analysis of variance as suggested by
Fisher and Yates (1963).

RESULTS AND DISCUSSION

Culm height (m)
Culm height is mainly governed by genetic constitution of
varieties but it’s also significantly influenced by row spacing
climatic condition prevailing and management practices.
Perusal of Table 1 and Fig. 1, it was observed that the
numerically maximum culm height was in B. tulda(15.84 m)
followed by B. balcooa(15.62 m). The minimum culm height
was observed in B. asper (5.34m). Culm height differs
significantly from each other and so positive correlation in
biomass production.

Biomass allocation in different component of bamboo
The mean biomass allocation of the different culm component
was in the order of culm (85.5%)> branch and  leaves (7.51%)
>rhizome (7.0%). ANOVA revealed significant difference
between the values of biomass allocationamong these three
components (p < 0.05). However, component wise changes
in C concentration do not correlate with bamboo species and
different culm age classes studied (p > 0.05) (Table 2).
Biomass accumulation potential of different bamboo species
(t/ hectare)
Though height and weight of bamboo culms related positively
in different species but overall biomass and carbon
sequestration in different bamboo species depends on length
as well as diameter both. Estimation of above ground biomass
is an important aspect of studies of carbon stock and effect of
deforestation and sequestration on the global carbon balance
estimating above ground biomass is a useful measure for
comparing structural functional attributes of bamboo forest
ecosystem across a wide range of environmental conditions.
Total aboveground biomass accumulation was found
maximum in B. balcooa followed B. bambos and B. tulda
while minimum was in B. asper clumps after 4 years of age
and ranged from 7.12 to 104 tons ha-1 (Table 3). ANOVA
revealed significant difference between the values of biomass
accumulation among these seven species (p < 0.05). This

Table 3: Biomass accumulation potential of different bamboo species (t/ hectare)

Species Avg. Total weight Avg. diameter No. of culms No. of Avg. culm Total biomass
Length(m) above ground of culm(cm) produced/ clump/ production production

(kg) year/clump ha /ha/year (t/ ha)

B. tulda 15.84 37.85 0.086 15 124 1860 70.4
B.bambos 15.62 40.69 0.099 15 124 1860 75.69
B. nutan 11.86 28.1 0.080 15 124 1488 41.82
B. asper 5.346 2.87 0.041 20 124 2480 7.12
D. strictus 7.684 9.48 0.059 11 124 1364 12.94
B.vulgaris 13.92 35.9 0.102 12 124 1488 53.42
B. balcooa 15.524 56.29 0.091 15 124 1860 104.7

Treatment Length of Culm
Mean S.E.

B.tulda 15.840 1.023
B.balcooa 15.620 0.999
B.nutan 11.860 0.279
B. asper 5.346 0.116
D. strictus 7.684 0.258
B. vulgaris 13.920 0.457
B. bambos 15.524 0.849
C.D. 2.085
SE(m) 0.710
SE(d) 1.004
C.V. 12.956
F-test S

Table 1: Variation in length (m) of bamboo culm of different species

Table 2: Biomass (kg) allocationsin different species of bamboo

Species Avg. weight of culm(kg) Weight of branch +leaves Weight of rhizome Total biomass

B. tulda 33.62 2.194 2.03 37.85
B.bambos 35.92 2.254 2.5172 40.69
B. nutan 25.01 0.978 2.1152 28.10
B. asper 2.21 0.448 0.21 2.87
D.strictus 7.97 0.792 0.7186 9.48
B.vulgaris 30.97 2.678 2.2478 35.90
B.balcooa 48.06 3.488 4.7444 56.29
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works out that B. asper has much lower biomass productivity
than the reported value of Shanmughavel et al. (2001).
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Figure 1: Variation in length (m) of bamboo culm of different species Figure 2: Biomass (kg) distributions in different species of bamboo
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