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Abstract: 
Bamboo is a unique plant, which is sustainable, productive and fastest growing plant in all over the world. There are only 10 bamboo 
species under 3 genera have been recorded from the village of seven districts (Hazaribagh, Chatra, Giridih, Bokaro, Dhanbad, koderma and 
Ramgarh) of the North Chhotanagpur diviaion of Jharkhand. In Bambusa bambos, there was only slight difference in height, culm diameter, 
intermodal distance etc. in different districts of North Chhotanagpur except Bokaro district. The culm internode length of this species 
generally increased up to the length of mid height or slightly above it and then gradually decreased. Bambusa nutans had the maximum 
mean culm height (17.5 m) was found in Chatra district and minimum (15.86 m) in Dhanbad district. There was only slight difference in 
culm diameter in all districts of North Chhotanagpur while the maximum average intermodal length (36.50 cm) was found in the bamboo of 
Chatra district and minimum (32.90 cm) in Bokaro district. The maximum wall thickness (2.39 cm) was occurred in Koderma district and 
minimum (2.01 cm) in Bokaro district. Dendrocalamus strictus was highly variable in morphological characters like in height, diameter, 
intermodal distance, length and breadth of culm sheath and leaves in various districts of North Chhotanagpur. It appears dull green, grey to 
white colour appears. The leaves were bushy like appearance of leaves and make a nest like structure where as culm is highly interlocked 
with each other and formed a compact structure in some places. The information on morphological variation of various bamboo species in 
forest and non-forest areas of North Chhotanagpur is not available. In this paper, the main aim is to find out the morphological variation of 
three most important bamboo species (Bambusa bambos, Bambusa nutans and Dendrocalamus strictus) in colour, height, diameter, 
internode length, wall thickness, length-breadth of culm sheath, blade and leaves etc. which are found in most of the areas of North 
Chhotanagpur. 
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Introduction:  
The North Chhotanagpur division comprises seven (Hazaribag, 
Chatra, Koderma, Bokaro, Dhanbad, Giridih and Ramgarh) districts. 
The forests of North Chhotanagpur division are a part of biodiversity 
rich region of Jharkhand because of its diverse physiographic and 
climatic conditions. Bamboo is the regarded as the “Emperor” among 
the grasses. It is a long tree like woody grass belonging to family 
Poaceae and subfamily Bambusoideae are exceptionally diverse plant 
and unevenly distributed in various part of humid tropical, subtropical 
and temperate region of the earth where the annual rainfall ranges 
between 120 to 400 cm and temperature varies between 160C to 380C 
(Subramaniam, 1998). Bamboo is the “Green Gold” of the 21st 
century as it is available at the much lower price compared to wood 
and is as strong as strongest wood. Bamboo is commonly called poor 
man’s timber. In India, bamboos grow abundantly almost all over the 
country, except in Kashmir Valley and represented by 22 genera and 
136 species (Bakshi, 2010). Bamboos are evergreen, 
monocotyledonous plants, which produce primary shoots without any 
lateral secondary growth. Each shoot has an aerial part called the 
culm, a proximal, ground level part called the culm neck and 
subterranean (underground) part called the rhizome. Culms consist of 
nodes and internodes- the former with meristematic tissue from where 
culm sheaths and branches arise (Chau et al., 1996).  
Young culms with compressed internodes and including a part of 
culm neck are harvested for edible shoots. Rhizomes as culms consist 
of nodes and internodes. The internodes of leptomorphic rhizomes are 
longer than broad, and lateral buds on nodes can produce either new 
shoots or other rhizomes. The internodes of pachymorph rhizomes are 
broader than long and lateral buds on nodes produce only rhizomes 
(Valade and Dahlan, 1991). In sympodial bamboos, new culms 
develop from buds on elongated culm necks (pseudorhizomes) rather 
than from buds on rhizomes. These differences in rhizome system can 
be regarded as adaptations to the climatic conditions. Monopodial 
bamboos are native to temperate climate with cool, wet winters and 
sympodial bamboos to a tropical climate with the pronounced dry 
season. Most of the bamboo is monocarpic in nature. The plant gives 
flower and fruits once in their lifetime and then dies. The vegetative 
structures of bamboo are rhizomes, culms, culms branch that are 

segmented by nodes internodes. Roots are the only structure that is 
not segmented. 
Materials And Methods: 
The study area was the seven districts (Hazaribag, Chatra, Ramgarh, 
Bokaro, Giridih, Dhanbad & Koderma) of North Chhotanagpur 
division of Jharkhand and the investigation was carried out during the 
year 2012 to 2015. The simple random sampling procedure was 
adopted for selection of the villages (study sites). The ten villages 
were randomly selected from each district; total 70 villages selected 
from seven districts represent the entire study site. Data collection for 
morphological characters of bamboo has been conducted throughout 
the North Chhotanagpur division of Jharkhand. 
From each village, for the assessment of morphological study of 
bamboo species, the information related to morphological traits like 
culm length (up to crown), diameter at breast height (DBH), Culm 
internodes length at breast height, length of culm sheath, breadth of 
culm sheath at base, length of blade, breadth of blade at base, length 
of leaves and breadth of leaves at middle part were recorded. The 
sample culms were selected randomly and the data were collected 
from the old culms (> 2 years) of bamboo. 
The height (total culm length) of the bamboo plant was measured by 
multiplying the number of internode with intermodal length at BH or 
by measuring the length of felled bamboo plant. The diameter of 
bamboo culm was measured through digital calliper or vernier 
calliper at breast height. Internode distance, length & breadth of culm 
sheath, blade and leaves of bamboo were measured through the tape. 
Height was measured in meter (m) and rest of the parameters was 
measured in centimetre (cm). The digital caliper and vernier calliper 
were used for taking data of culm diameter at breast height (DBH). 
The scale is used for measuring the length and breadth of required 
parameter of each bamboo species. The taller tape is also used for 
measure length and breadth (mainly measure for internodal distance. 
Some other important morphological traits information like the 
appearance of the plant, Clum/non clum forming, culm colour, 
branching system, culm surface character, the shape of culm sheath, 
the shape of leaves, etc. were recorded on the basis of naturally found 
bamboo observation. Photographs of the bamboo plant for non-
parametric morphological characters were recorded. 



VOL. VIII, ISSUE SPECIAL(C) , AUGUST 2018                 MULTILOGIC IN SCIENCE                                                   ISSN 2277-7601 
An International Refereed, Peer Reviewed & Indexed Quarterly Journal in Science, Agriculture & Engineering 

Results And Discussion 
Morphological variation of Bambusa bambos 
Taxonomic name    : Bambusa bambos (L.) Voss                                                                                     
Common name       : Kanta bans 

Morphological variation: When comparing this species from 
different districts of North Chhotanagpur. It was found that the B. 
bambos of Dhanbad district is longest among bamboos of other 
districts of North Chhotanagpur division as shown in Table-1. There 
was only slight difference in height among them. With respect to 
thickness, a maximum diameter (10.12 cm) of culm at BH has been 
found at Aamkunda (Nirsa, Dhanbad), followed by 9.28 cm in 

Hazaribag, 8.89 cm in Bokaro, 8.79 cm in Chatra and 8.37 cm in 
Koderma and the least diameter was found in Ramgarh. As the wall 
thickness estimation, the highest wall thickness was found in the 
Dhanbad districts and least wall thickness was in Koderma district. 
With respect to culm sheath, longest culm sheath was noted from 
Chatra district while shortest culm sheath from Koderma. Broadest 
culm sheath noted from Dhanbad. The maximum length and breadth 
of the blade have been noted from Dhanbad while minimum length 
and breadth from Koderma. Leaves were highly variable in size. The 
longest leaves were reported from Dhanbad district and broadest 
leaves have reported from Bokaro. 

Table-1: The genetic variability of Bambusa bambos in term of morphological characters observed in different districts of North 
Chhotanagpur 

Districts 

 

Heigh
t (m) 

Diame
ter 
(cm) 

Intern
odal 
Lengt
h (cm) 

Wal
l 
Thic
knes
s 
(cm) 

Culm Sheath  Blade (cm) Leaves(cm) 

Leng
th 
(cm) 

Bread
th 
(cm) 

Leng
th 
(cm) 

Brea
dth 
(cm) 

Leng
th 
(cm) 

Brea
dth 
(cm) 

Bokaro 
Mean 19.17 8.89 26.22 3.28 25.90 21.30 6.70 8.61 

16.8
0 2.08 

 S.D. 4.03 2.62 7.32 0.35 5.39 5.38 0.94 1.83 3.87 0.45 

Chatra 
Mean 20.13 8.79 28.93 3.43 27.10 21.40 6.54 8.04 

15.8
0 2.04 

 S.D. 4.26 2.29 5.98 0.32 4.96 5.00 0.59 1.36 3.09 0.47 

Dhanbad 
Mean 21.60 10.12 31.20 3.64 25.60 22.90 6.83 10.1 

18.2
0 2.04 

 S.D. 3.95 1.27 4.43 0.37 6.75 3.11 0.75 1.18 3.16 0.24 

H. bag 
Mean 19.55 9.28 27.94 3.27 25.90 22.50 6.74 8.40 

18.1
0 2.10 

 S.D. 3.83 1.39 4.95 0.28 4.59 3.77 0.81 1.36 2.35 0.36 

Koderma 
Mean 17.70 8.37 23.73 2.90 20.60 17.20 5.79 6.78 

17.4
0 1.95 

 S.D. 2.36 1.65 2.87 0.53 2.11 3.17 0.50 0.74 2.75 0.47 

Ramgarh 
Mean 20.07 8.16 28.06 3.35 24.10 18.8 6.33 6.41 

17.5
0 2.06 

 S.D. 2.43 2.09 6.30 0.19 3.13 5.45 0.42 0.65 4.10 0.39 

 

Figure-1: Variation in height, internode length, diameter and length-breadth of culm sheath, blade and leaves of Bambusa bambos of 
North Chhotanagpur of Jharkhand 
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Morphological variation: When comparing this species in different 
districts of North Chhotanagpur. There was maximum mean culm 
height (17.5 m) in Chatra district and minimum mean culm height 
(15.86 m) in Dhanbad district. As far as culm thickness was concern, 
the maximum diameter (7.46 cm) at BH in Koderma district and 
minimum mean diameter (6.84 cm) in Bokaro district. There was 
only slight difference in culm diameter in all districts of North 
Chhotanagpur except Bokaro district. In respect to intermodal length, 

the maximum average length (36.50 cm) was found in the bamboo of 
Chatra district and minimum average length (32.90 cm) in Bokaro 
district as shown in figure-1. The culm internode length of this 
species generally increased up to the length of mid height or slightly 
above it and then gradually decreased. The maximum wall thickness 
(2.39 cm) was occurring in Koderma district and minimum (2.01 cm) 
in Bokaro district.  

Plate 1: Various parts of Bambusa bambos (Kanta bans) 

     

     
Bambusa bambos at Aamkuda forest areas of Nirsa block (Dhanbad) (2) Bambusa bambos at Kandtari village of Barkagaon block 
(Hazaribag) shows branches bent towards the ground (3) Culm diameter at BH (4) Root hair at above the ground level (5) Wall thickness at 
near the ground (6) Culm sheath  
Morphological variation of Bambusa nutans 
Taxonomic name    : Bambusa nutans (Wall. Ex Munro) 
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Common name       : Jawa bans or Ropa bans or Dehati bans 
Table-2: The genetic variability of Bambus nutans in term of morphological characters observed in different districts of North 
Chhotanagpur 

Districts 

 
Heigh
t (m) 

Diame
ter 
(cm) 

Intern
odal 
Lengt
h (cm) 

Wall 
Thick
ness 
(cm) 

Culm sheath Blade Leaves 
Leng
th 
(cm) 

Brea
dth 
(cm) 

Leng
th 
(cm) 

Brea
dth 
(cm) 

Leng
th 
(cm) 

Brea
dth 
(cm) 

Bokaro Mean 17.30 6.84 32.90 2.01 20.9 22.2 7.90 6.80 20.4 2.45 
 Stdev 3.59 1.55 6.94 0.24 4.86 3.93 1.52 1.39 3.65 0.78 

Chatra Mean 17.5 7.00 36.50 2.24 23.3 19.7 8.10 6.30 21.0 2.84 
 Stdev 3.25 1.13 6.36 0.33 5.21 4.17 1.48 1.34 3.68 0.57 

Dhanbad Mean 
15.86 7.26 33.66 2.23 21.6 19.6 6.37 5.99 21.2 2.68 

 Stdev 
2.72 0.63 5.55 0.31 4.27 2.84 0.98 1.05 2.05 0.57 

Giridih Mean 
16.65 7.09 35.60 2.23 22.9 20.1 7.85 6.55 21.1 2.66 

 Stdev 
3.62 1.34 6.82 0.33 4.95 3.88 1.26 1.39 3.66 0.71 

H. bag Mean 
17.40 7.11 34.10 2.18 22.0 24.9 8.15 8.10 20.6 2.64 

 Stdev 
2.41 0.99 4.81 0.31 4.31 6.88 1.69 3.71 3.49 0.70 

Koderma Mean 
15.90 7.46 34.15 2.39 24.7 28.2 10.2 9.40 21.6 2.70 

 Stdev 
2.47 1.01 4.16 0.22 3.98 6.67 2.21 1.05 3.45 0.61 

Ramgarh Mean 
17.30 7.35 34.80 2.22 23.9 22.7 7.10 6.42 22.0 2.43 

 Stdev 
2.68 0.92 4.58 0.41 3.74 3.02 0.74 0.73 3.00 0.60 

Morphological variation: When comparing this species in different 
districts of North Chhotanagpur. There was maximum mean culm 
height (17.5 m) in Chatra district and minimum mean culm height 
(15.86 m) in Dhanbad district. Nath et al., (2012a) reported that, 
among all the species of Jharkhand, B. nutans is the tallest bamboo 
having mean culm length of 15.52 m (15.46 and 15.58 m for older 
and newer culms respectively) followed by B. bambos (14.72 m), B. 
vulgaris (14.58 m),  bambusa species (13.50 m), G. atroviolaceae 
(13.29 m), B. tulda (12.98 m), B.balcooa (12.54 m), and B. striata 
(11.10 m) B. wamin is the shortest bamboo with mean culm length of 
4.15 m. 
As far as culm thickness was concern, the maximum diameter (7.46 
cm) at BH in Koderma district and minimum mean diameter (6.84 

cm) in Bokaro district. There was only slight difference in culm 
diameter in all districts of North Chhotanagpur except Bokaro 
district. In respect to intermodal length, the maximum average length 
(36.50 cm) was found in the bamboo of Chatra district and minimum 
average length (32.90 cm) in Bokaro district as shown in figure-2. 
Krishnamurty (2010) reported that the reported that culm internode 
length of the bamboo species generally increased up to the length of 
mid height or slightly above it and then gradually decreased. Culm 
internode length of this species shows the pattern of Krishnamurty’s 
report that internodal length increased upto mid height or slightly 
above it and then gradually decreased. The maximum wall thickness 
(2.39 cm) was occurring in Koderma district and minimum (2.01 cm) 
in Bokaro district.  

 
 
Figure-2: Variation in height, internode length and diameter, and length-breadth of culm sheath, blade and leaves of Bambusa nutans 
in seven districts of North Chhotanagpur of Jharkhand 
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The maximum average length and breadth of culm sheath and blade 
was found in Koderma district and minimum length of culm sheath 
was found in Bokaro district while minimum breadth in Dhanbad 
district. The minimum average length and breadth of the blade was 
reported from Dhanbad district. There was slight difference in length 

and breadth of leaves. The maximum average leaf length was 22.00 
cm in Ramgarh district and lowest in Bokaro district (20.4 cm). The 
maximum average leaves breadth (2.84 cm) in Chatra while 
minimum (2.43 cm) in Ramgarh.  

          Plate 2: Various parts of Bambusa nutans (Dehati bans) 

             

             
      (1) Shows white ring below the nodes (2) Bambusa nutans in 
Pathergadha block of Chatra district (3) Shows rootlets at lower 
nodes (4)     Wall thickness (5) Culm sheath with auricles (6) Leaves 
Morphological variation of Dendrocalamus strictus (Roxb.) 
Taxonomic name    : Dendrocalamus strictus (Roxb.) 

Common name       : Lathi bans, Pahari bans, Bon bans  
Morphological variation: Figure-3 and Photo Plate-4 shows that 
Dendrocalamus strictus is highly variable in morphological 
appearance in various districts of North Chhotanagpur. It appeared 
dull green in Barkagaon block of Hazarribag but white colour appears 
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at Dondlo village of Bagoder block (Giridih). The leaves become 
bushy like appearance due to the accumulation of leaves and make a 
nest like structure where as culm was highly interlocked with each 
other and formed a compact structure. 
When comparing this species in a different district of North 
Chhotanagpur. As far as culm height was concern, the maximum 
height (12.75 m) has been recorded from Hazaribag district and the 
minimum height (11.35 m) has been recorded from Dhanbad. Earlier 
studies of Nath et., al (2012b) have showed that the mean culm 

circumference and internodal length at breast height of D. strictus 
vary between 3.1 to 15.5 cm and 12.8 to 27.2 cm. There was high 
variation in D. strictus in culm height, diameter, intermodal length 
and length-breadth of culm sheath, blade and leaves while mean value 
was slightly different among them. In respect to diameter, the 
maximum diameter (5.71 cm) has been reported from Bokaro district 
and minimum diameter (4.90 cm) has recorded from Koderma 
district. 

Table-3: The genetic variability of Dendrocalamus strictus in term of morphological characters observed in different districts of 
North Chhotanagpur 

Districts 

 
Height 
(m) 

Diamet
er (cm) 

Intern
odal 
Length 
(cm) 

Culm sheath Blade Leaves 

Length
(cm) 

Brea
dth 
(cm) 

Leng
th 
(cm) 

Brea
dth 
(cm) 

Length      
(cm) 

Brea
dth 
(cm) 

Bokaro Mean 12.60 5.71 26.26 20.40 10.4 6.36 3.82 20.60 2.61 

 Stdev 
2.16 1.84 3.02 4.01 1.05 1.50 0.90 2.55 0.34 

Chatra Mean 12.30 5.65 25.90 20.70 9.81 5.30 4.32 19.60 3.17 
 Stdev 2.06 1.58 3.94 4.64 1.81 1.20 1.22 3.53 3.28 

Dhanbad Mean 11.35 5.05 25.22 19.50 9.83 6.26 3.64 20.60 2.60 

 Stdev 1.50 1.45 2.75 3.46 1.20 1.12 0.53 2.35 0.26 

Giridih Mean 12.02 5.46 26.42 20.20 10.5 6.45 3.87 20.90 2.59 

 Stdev 2.31 1.70 5.01 4.13 1.08 1.39 0.83 2.38 0.31 

H. bag Mean 12.75 5.31 23.72 20.40 9.96 6.47 3.73 20.50 2.57 

 Stdev 2.10 1.50 3.29 4.22 1.09 1.14 0.55 2.61 0.33 

Koderma Mean 11.95 4.90 25.50 20.30 9.88 6.18 3.86 19.70 2.49 

 Stdev 1.99 1.07 4.03 3.65 0.61 1.24 0.59 2.68 0.27 

Ramgarh Mean 11.66 5.53 25.84 19.90 10.3 7.30 4.07 19.40 2.61 

 Stdev 2.09 1.47 4.40 3.40 1.11 1.03 0.56 2.20 0.30 
 
 If we talk about internode, the longest internode has been recorded 
from Bokaro district and shortest internode from Hazaribag. The 
longest (20.70 cm) culm sheath was reported from Chatra but longest 
(7.30 cm) blade from Ramgarh and shortest (19.50 cm) culm sheath 
was recorded from Dhanbad but shortest blade (5.30 cm) from 
Chatra. The widest culm sheath (10.50 cm) was recorded from 
Giridih district and widest blade (4.32 cm) was reported from Chatra 

district. The leaves were highly variable from one place to another 
place. Hilly areas have less length as compared to plane area. There 
are two types of leaves are found in the same clump at Ramgarh 
Ghati of Ramgarh district. The longest (20.90 cm) leaves are recorded 
from Giridih district whereas widest (3.17 cm) leaves are recorded 
from Chatra district. 

Figure-3: Variation in height, internode length, diameter and length-breadth of culm sheath, blade and leaves of Dendrocalamus 
strictus in seven districts of North Chhotanagpur of Jharkhand 
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                       Plate 3: Various parts of Dendrocalamus strictus (Lathi bans, Bon bans) 

 

 
Dendrocalamus strictus showing state culm with grey colour at 
Barkagaon block (Hazaribag) (2) Dendrocalamus strictus showing 
white colour culm at Dondlo village of Bagoder block (Giridih) (3) 
Dendrocalamus strictus showing bushy appearance on branches in 
Ramgarh district (4) Dendrocalamus strictus showing highly compact 
interlocked culm at Barkagaon (Hazaribag) (5) Two types of leaves 
on same plant at Ramgarh ghati (6) Culm with culm sheath  
Coclusion: 
From above discussion, it was concluded that there are so many 
variations in morphological characters in three important bamboo 
species. The morphological variations were in height, intermodal 
distance, culm diameter, culm colour, nature of culm, shape and size 
of culm sheath, length & breadth of leaves, flowering type, time of 
flowering etc. Dendrocalamus strictus was highly variable than other 
two species in morphological characters like in height, diameter, 
intermodal distance, length and breadth of culm sheath and leaves in 
various districts of North Chhotanagpur. It appears dull green, grey to 
white colour appears. The leaves were bushy like appearance of 
leaves and make a nest like structure where as culm is highly 
interlocked with each other and formed a compact structure in some 
places. The two other species (Bambusa nutans and Bambusa 
bambos) were more or less considered to be less variation in their 
morphological characters. 
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