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Abstract—The Nokrek Biosphere Reserve is situated in the state of 
Meghalaya, North-East India. It harbors rich plant diversity and a 
number of rare and endangered species of plants and animals. The 
direct and indirect anthropogenic activity in the reserve has led to 
loss of biological diversity. To understand the impact of the 
anthropogenic disturbances in the reserve, vegetation analysis of 0.6 
ha was carried out in each core and buffer zone of the reserve. 
Findings reveal that anthropogenic activity in buffer zone lead to 
forest fragmentation; resulting into depletion of dense forest cover 
and loss of biodiversity. The important tree species found in the 
Biosphere Reserve are Mallotusalbus, Saurauianepaulensis, 
Ligustrumrobustum, Scheffleravenulosum, Eugenia claviflora, 
Heliciarobusta, Betulaalnoides. A total of 101 tree species belonging 
to 75 genera and 38 families were recorded from both sites. Of this, 
62 species (50 genera and 32 families) present in buffer zone and 73 
species (57 genera and 31 families) in core zone. The basal area was 
recorded as 83.96 m2ha-1 in the core zone and 29.81 m2ha-1 in the 
buffer zone. The species richness index was 11.59 in the core zone 
and 9.23 in the buffer zone. Similarly, Shannon diversity index was 
recorded as 3.65 in the core zone and 3.26 in the buffer zone. On the 
contrary, dominance index followed a reverse trend. The contagious 
distribution pattern was very common. The study reveals that human 
induced disturbance alters the vegetation composition and 
distribution of tree species to a great extent.  
 
Keywords: Biosphere reserve, tree diversity, anthropogenic 
disturbance, Northeast India. 

1. INTRODUCTION 

In the ecological system, disturbance has been the main factor. 
Destruction of habitat has been directly linked to the 
extinction of species. Biodiversity is presently critical since 
we live in the era of the Mass Holocene Extinction, a period of 
species loss caused by man, and unrivalled in rate of species 
loss. Tropical forest are major reservoir of plant diversity, as 
they harbour about 50% of the total plant species identified so 
far, with 12 % area of the earth [1]. A significant change on 
vegetation by human activities has been reported from 
different parts of the world [2-5].Forest cover of the country is 
21.34% and the tree cover is 2.82% of the geographical area of 
the country [6]. In India, northeast region is an extension of 

eastern Himalaya, is a global hotspot of biodiversity because 
of its geographical position, climatic conditions and altitudinal 
variations [7-9].  

Nokrek Biosphere reserve is an ecologically rich area of 
Meghalaya [10]. 90% of the National Park area is covered by 
evergreen forest. Anthropogenic activities have led to decline 
in the biodiversity of the region and have caused degradation 
of tropical forests and destruction of habitat [11-13]. Human 
activitiessuch as deforestation, shifting cultivation, 
urbanization and forestfragmentation has changed the primary 
forest of the region to a great extent [14-17]. With the degree 
of disturbance growing more day by day; developing effective 
conservationand management strategies for quantitative tree 
diversity studiesare essential for understanding the 
composition of particular forests. Considering the decline in 
plant diversity, the impact of the disturbance on tree diversity 
has been studied in the core and the buffer zone of the Nokrek 
Biosphere Reserve of Meghalaya. 

2. STUDY AREA  

The North-eastern part of India with its rich biological wealth 
and endemism is a part of the Indo-Burma hotspot [18]. NE 
with 7.76 % of the geographical area of the country accounts 
for nearly 1/4th of its forest cover. Due to impact of human 
activities, biodiversity of Meghalaya is under great threat. 
Meghalaya harbours about 3,128 species of flowering plants 
and contributes about 18% of the total flora of the country, 
including 1,237 endemic species [19]. Jamirhas stated that 
Garo Hills is highin species diversity and some of them are 
confinedonly to this particular region of the hills [20]. 

TheNokrek Biosphere Reserve of Meghalaya covering an 
area of 820 km2 was recognized by the UNESCO’s World 
Network of Biosphere Reserve on 26th May, 2009.The core 
zone is the Nokrek National Park covering an area of 47.48 Sq 
Km and the buffer zone has an area of 227.92 sq. km. 
TheNokrek Biosphere Reserve acts as a principal watershed 
for all the rivers of Garo Hills. It lies between 25o20’ to 25o29’ 
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N Latitude and 90o13’ to 90o35’ E Longitude. The highest 
point of Garo Hills is the Nokrek peak with an altitude of 
above (1415 m asl). These forests have been free from human 
interference over the centuries. This has been mainly due to 
the less human population in the area and the location of the 
villages on the inaccessible hill top. So far, there is no record 
of any commercial exploitation of these forests. 

3. METHODOLOGY 

Vegetation analysis was done following the methods described 
by Misra, Muller-Dombois and Ellenberg [21,22]. 60 quadrats 
of 10m x 10m were laid for trees in each of the buffer and core 
zone covering an area of 0.6 hectare. CBH 30cm or above 
were considered as trees. The field data was computed for 
various phytosociological attributes namely Frequency, 
Density, Abundance, Basal area and IVI. Subsequently, 
Margalef index of speciesrichness, Shannon diversity, 
Simpson index of dominance and evenness index were 
determined [23-26]. The distribution pattern of species was 
determined by computing Whitford index [27]. The girth class 
distribution was also done across ten girth classesCollected 
plant species were mounted on herbarium sheets following the 
works of Jain and Rao[28].The herbarium of Botanical Survey 
of India Shillong (Shillong) was consulted along with the help 
of flora of Meghalaya [29] and Flora of Assam[30]. 

4. RESULTS AND DISCUSSION  

Tree species richness 

Altogether a total of 101 tree species belonging to 75 genera 
and 38 families were recorded from both sites of the core and 
buffer zone. Contagious distribution pattern was very common 
and was shown by 71 and 60 number of species in the core 
and buffer zone respectively indicating the mosaic nature of 
the forest stands [31,32]. 2 species each showed random 
distribution. Some of the important common species out of the 
34 species are Elaeocarpusbraceanus, Betulaalnoides, Eugenia 
claviflora, Cinnamonumobtusifolium. The Shannon diversity 
value (H’) of 3.65 and 3.26 in the core zone and buffer zone 
falls under the range of 3.21-4.12 reported by earlierworkers 
for subtropical forest [33-36]. 

Table 1: Plant diversity and phytosociological attributes of trees 
in the core and buffer zone of the Nokrek Biosphere Reserve 

Serial no. Parameters   Core zone Buffer zone 
1 Number of Family   32  32  
2 Number of genera   58  53 
3 Number of species   73  62 
4 Tree density (individuals ha-1)   830 1237 
5 Tree basal area (m2 ha-1)   83.96 29.81 
6 Shannon and Weiner (H')    3.65  3.26 
7 Simpson Index of Dominance (Cd)   0.039  0.062 
8 Evenness Index, (E)    0.85  0.78 
9 Margalef Index of Species     12.37   9.23 
 

Pielou’s evenness index and Margalef index of species 
was also higher in the core zone similar to the work of Nizam 
in Malaysia [37]. On the contrary the Simpson index of 
dominance was higher in the buffer zone. (Table 1) The 
greater number of species in the core zone is mainly due to the 
undisturbed condition of the forest. The undisturbed stand 
showed high species richness and diversity compared to the 
disturbed stand. This could be due to the less degree of 
disturbance in the ecosystem .The disturbance in the buffer 
zone are mainly due to human induced disturbance such as 
shifting cultivation, timber extraction, firewood collection and 
developmental processes [12,13,38] whereas the core zone 
remains undisturbed mainly due to inaccessibility and rough 
terrain. Mostly mature and buttressed trees are found in the 
core zone. The entry into the National park is permitted only 
to the forest officials and research scholars and to a certain 
number of tourists.  

5. FAMILY COMPOSITION  

The total number of plant families in both the study sites was 
38. Lauraceae with 10 species constitute(18%), Euphorbiaceae 
and Fagaceae 7 species each constitutes 12%. Similarly, 
Euphorbiaceae with 10 species (23%), Lauraceae with 6 
species (14%) and Fagaceae 5 species(11%) constitute an 
important family of canopy trees in the buffer zone (Fig.1). 
Mishra et al. [39-41] reported that the changes in species and 
family composition could be attributed to anthropogenic 
disturbance. 

6. STAND CHARACTERISTICS 

The density of tree species (>- 30cm dbh) was greater in the 
buffer zone (1237 trees ha-1) than the core zone (830 trees ha-
1) which is similar to the subtropical forest of KhasiHils 810 - 
1050 trees ha-1[42,43]. Based on density,Eugeniaclaviflora 
(88.33trees ha-1) and Scheffleravenulosum (65 trees ha-1) were 
the dominant species in the core zone. Whereas in the buffer 
zone Saurauiapunduana and Saurauianapaulensis with 
173.33 trees ha-1 and 135 trees ha-1 respectivelywere found in 
maximum numbers . The stand density was lower in core 
zone, but it has huge basal area that scored 83.96 m2 ha−1 in 
the core zone compared to 29.81 m2 ha−1 in the buffer 
zone(Fig.2&3). This shows the girth potential of the native, 
primary forest species, when left undisturbed [44-
47].Reduction of basal area in the buffer zone could be due to 
shifting cultivation,felling of young and old trees for 
construction purposes, extraction of timber and fuel wood, 
debarking and grazing of livestock animals.  



Tremie M. Sangma and B.P. Mishra 
 

 

Journal of Agroecology and Natural Resource Management 
p-ISSN: 2394-0786, e-ISSN: 2394-0794, Volume 4, Issue 3; April-June, 2017 

198

 

Fig. 1: Dominance distribution of species in the core and  
buffer zone of the biosphere reserve 

 

Fig. 2: Tree density and basal area in relation to girth class 
distribution in the core zone (Undisturbed stand) 

 

Fig. 3: Tree density and basal area in relation to girth class 
distribution in the buffer zone (Disturbed stand) 

The tree density in the core zone irrespective of their girth 
class was lower than the buffer zone. The densities of young 
trees were higher than the older trees indicating a stable tree 
population [48]. The highest tree stand density and species 
richness were recorded in the smallest girth class (30-60) cm 
in all stands. The trees of medium girth class (91-150) cm 
were more dominant in the core zone in terms of basal area.In 
the disturbed stand no tree was recorded of more than 240 cm 
girth. Tree density and species richness decreased with the 
increasing girth class of tree species. It follows a reverse J-
shaped curve indicating an evolving population [49,50]. 

 

Fig. 4: Dominance-diversity curve for trees along disturbance 
gradient in the core and buffer zone. 
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7. DOMINANCE DIVERSITY PATTERN   

The dominance diversity curve based on IVI was found to be 
short for the tree species in the buffer zone showing mild 
disturbance and instability (Fig.4). This could also be related 
to the disturbance which decrease the community niche space 
and cause loss of species whereas the curve for the core zone 
shows mature and stable vegetation [39].  

Anthropogenic disturbance in and around the biosphere 
reserve is the main factor for the alteration in the vegetation. 
The buffer area which acts as a shield for the core zone needs 
to be protected to prevent the direct impact on the core of the 
Biosphere Reserve. If no protective measures are taken at the 
earliest the already dwindling ecosystem will deplete faster 
and in no time the rich ecosystem will vanish.  
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