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ABSTRACT 

Land is not only the prize asset but the most essential elements for human survival and development. Proper utilization and management is 
the key balance for the sustainable environmental development.  Mokokchung district is one of the metropolitan districts in Nagaland with  
a total area of 1,615 sq.km and lie at the longitude between 93°20'E and 95°15' E and Latitude between 25°6' N and 27°4'N has six ranges 
namely: Ongpangkong, Langpangkong, Asetkong, Changkikong also known as Jangpetkong, Japukong and Tsurangkong. The people of the 
district are Ao Nagas and in the last few decades the district has witnessed high growth of population, rapid urbanization whereby the tradi-
tional practice of intensive landuse system under shifting cultivation has affected the land leading to degradation of bio-resources. The frag-
ile man-land-environmental relationships has been exasberated and adversely affected by the recent trend of commercialization of forest 
and developmental induced activities. Mokokchung district once known for its rich forest and bio-resources is experiencing a drastic envi-
ronmental crisis which is mostly due to human intervention. This study aims to find remedial measures  and suggestions to minimize the 
adverse affect on environment by the activities of the people in the district so that the balance between nature and development remains 
stable. 
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Introduction 

Systematic land use pattern has become a burning issue in the present century as the activities of the people are 

destroying the environment leading to climate change and also diminishing of bio-resources. Such impact is 

witnessed globally, and Mokokchung district is also facing the same problem. The problem of squatter settle-

ment, the needs for more raw material resources, indiscriminate hunting of wildlife and unscrupulous practice 

of shifting agriculture and modern farming such as commercial and monoculture plantation has adverse affect 

on Biodiversity and its resources in the district. 

Topography of the District 

 

Map 1.1: Map of India showing the location of Nagaland 

 

The variations in topography, climate and soil conditions have favour rich biodiversity and its resources in Mo-

kokchung district. The entire state of Nagaland is having rugged terrain of which Mokokchung district is com-

paratively less elevated. The elevation of the district ranges between 800 to 2000 meters above sea level and the 

type of vegetation varying from semi-deciduous to evergreen forest. Most of the virgin forests are now found in 

the Tsurang forest that lies in Changkikong and Japukong range and near Melak of Tuli area. Map 1.1 shows the 

location of Nagaland where the blue mark shows the area of Mokokchung district in the state and map 1.2 

shows the North East India where Nagaland is also one of the states. 
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Map: 1.2: North East India 

 

Source: Town Planning Organization, Nagaland 

Climatic factors such as temperature, humidity, precipitation, high intensity rain and wind are the most influen-

tial for the ample distribution of Biodiversity in the region.  Mokokchung district has a sub-tropical humid and 

extreme type of climate with monsoon being the dominating factor.  

Soil  formation  in  the  district  is  heavily  influenced  by  the  physical  and  chemical  nature  of  the parent 

rocks, physiographic, altitude, climatic condition, plants  and  animals surrounding  the region. There are three 

major types of soil viz Alluvial soil which are confined along the foothills and  mostly to the Tuli valley, 

Changki valley, Bhagty, Tzurang valley and plains which is located on  the right bank of Milak river.  Forest 

soil are generally found at a height varying from 900 meters to 1,800 meters stretching from Japukong-

Changkikong-Asetkong-Ongpangkong ranges and are mostly found around  deciduous forests. Non- Laterite 

Red soil are formed due to alteration of the moist and dry seasons. This type of soil is commonly found in the  

hilly  slopes  and  hill tops of the  district except  in  the  higher  altitudes. The permutation in topography, soil 

and the prevailing climatic condition favours the rich Biodiversity in the region. 

Since ancient time, the indigenous community maintains intimate relationship with their natural environment 

for their sustenance harnessing what nature stores for them. However the growth of population has put pressure 

on the prevailing biodiversity and its resources for raw materials, expansion of agriculture, settlement and other 

urban related developmental activities thus disturbing the fragile environment, „ all economies depend funda-

mentally on nature. A diminished environmental base threatens economic welfare‟. (Paul Templet, 2003). Hu-

man wants has exceeds their needs making them grab the resources that nature has bestowed upon them, with-

out thinking about the consequences …..economic growth remains not only stable but also compatible to the 

attempt to reduce the environmental impact (Bebarta, 2004).   

High growth of population in the district has brought tremendous changes in the socio-economic development 

as „Population, no matter whether as the main body of production or that of consumption, is an element that can 

never be ignored in the development of industrial and agricultural production.‟(Wang Xiangmin, 1994) pressur-

izing the land-holding and exceeding the carrying capacity of the land, “The topography and types of soils are 

determining factors in land use patterns” (Davenport, 2003). Mokokchung district has 9 number of Circles and 

105 villages of which 3 are not inhabited. Map 1.3 shows the different villages and ranges of Mokokchung dis-

trict and the pace where development has carried out over the years. Mokokchung district has 527,360 acres of 

land and these lands are under different villages in the 6 ranges and Mokokchung town is formed out from 4 

major villages surrounding the town namely, Khensa, Ungma, Mokokchung village and Chuchuyimpang villag-

es under Ongpangkong range. 
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Map 1.3: Demarcations of the district and its different ranges. 

 

Source: Town Planning Organization, Nagaland 

Materials and methods 
The materials for this paper have been taken from authentic Government official records and most of the infor-

mation is derived from questionnaires and interviews. Also personal observations were taken into due consider-

ation. 

 

FACTORS FOR THE DECLINE OF BIODIVERSITY: 

The following factors are found to bring land use changes in Mokokchung district leading to declining status of 

biodiversity in the district. 

1. POPULATION GROWTH: 

The district has witnessed the growth of population since from the time it attained its district hood in 1957. The 

flow of population from the rural and from other districts as well as from other states of the country is witnessed 

in the last few decades leading to the growth of population and the highest being seen in 2001 census. The flow 

of immigrants and the natural birth growth has accentuated in the growth of population in the district leading to 

the demand for more land for settlement and resources. Table 1.1 shows the population of Mokokchung district 

and its sex ratio from 1971 to 2011 where the highest decadal growth is seen in 1991 with 52% but the density 

per sq.km is only 98. But the decadal growth of population decreased in 2011 with -16.77% as against 43.48% 

in 2001 because the census of 2001 was rejected by the govt. of Nagaland due to inaccuracy of the population.  

Table 4.3: Sex composition of Mokokchung district and the decadal growth rate in % 
YEAR MALE FEMALE TOTAL POP-

ULATION 
SEX-
RATIO(FEMALES 
PER 1000 
MALES) 

DENSITY(PER 
SQ.KM) 

DECADAL 
GROWTH 
RATE % 

1971 88,256 79,689 168,819 835 20 +28.02 
1981 54,648 49,545 1,04,193 907 65 +25.84 
1991 82,823 75,551 1,58,374 912 98 +52.00 
2001 118,428 108,802 2,27,239 919 141 +43.48 
2011 100,229 92,942 1,93,171 927 120 -16.77 

Source: Directorate of Economics & Statistics, 2011 

Mokokchung district is a land of villages and the villagers depends on their environment for their sustenance. 

The land belongs to the individual, clan and also to the village as a whole, but majority of it belongs to the indi-

vidual. Rural population is higher than the urban population as the table 1.2 indicates as most of the population 

lives in the villages where their main sustenance is agriculture. but the table indicates that slowly the growth of 



International Journal of Advance Research, IJOAR .org                                                                                        
ISSN 2320-9186 5 
 

IJOAR© 2013 
http://www.ijoar.org 

 

rural population is decreasing as in 1971  it was 89.65 and it has decreased to 71.19% in 2011.   

Table 1.2: Distribution of Rural population 
 1971 1981 1991 2001 2011 
NAGALAND 465,055 6,54,696 10,05,478 1,635,815 1406833 
MOKOKCHUNG 1,50,819 86,133 1,31,571 1,96,026 1,37,519 
NAGALAND % 90.05 81.50 82.72 82.26 71 
MOKOKCHUNG 
% 

89.65 82.38 84.23 86.55 71.19 

Source: Directorate of Economics & Statistics, 2011 

This shows that rural population is migrating to the urban sector for better livelihood such as education, health 

and employment. This has lead to immense pressure on the land as the demand exceeds the availability of the 

resources. The practice of agriculture, deforestation, logging of trees, mining activities, unplanned settlement 

etc has affected in the land use thereby destroying the fragile biodiversity of the district. 

2. DEFORESTATION: 

Large portion of trees has been cut down recklessly to bring about development, urbanization and agriculture. 

Forest begins to shrink in the district with the commencement of commercialization of trees for timber and ply-

wood. This malpractice was actively carried out from the late 1970‟s- 1990‟s making the inaccessible dense 

jungles to be devastated at a high rate leading to a major threat to the rich Biodiversity of the region and the sur-

rounding environment.  

A very well known occurrence relating to deforestation face in almost all the forest of the district is the disap-

pearance of numerous diversity of hornbill viz Rofousnecked hornbill, Wreathed Hornbill, Malabar Hornbill, 

Indian Pied Hornbill, Great Pied Hornbill  etc is partially due to destruction of evergreen and moist-deciduous 

forest as these birds make their abode on the tall trees and feed mostly on fruits, flower buds of specific tree 

species, the felling of these tree species have had an impact on hornbill population.  

Primate species is also diminished to the point of extinction because of deforestation leading to habitat loss be-

sides hunting and poaching. As primates mostly feed on fruits, leaves, buds and berries of specific tree species 

like the  Ajar, Tita sopa, Moria or Kothia koroi, Paroli, Am, Satiana, Outenga, Sam, Gomari, Amari etc,  the 

felling of these trees have threatened their survival as their means of sustenance has been diminished. 

It is of common experienced that in Mokokchung district, with the felling of trees and forests, permanent dam-

age is incur upon their habitat, besides disturbing the migration of migratory birds like Amur Falcon and ani-

mals like the elephants, tigers etc. The degree of loss is prominent in the case of indigenous plant species Rho-

dodendron Arboretum which once abundantly embellishes the forests of Longkhum village of Mokokchung dis-

trict has reduced expressively. 

(a) LOGGING 
Logging and its related activities have wiped out a massive portion of forests area in the villages like Wameken, 

Merangkong (Langpangkong), Longpayimsen, Chuntiayimsen (Tzurangkong), Japu (Japukong) and Changki, 

Debuia, Waromong (Changkikong) areas. These ranges have larger geographical extent under forest cover and 

are the strongholds of thick and dense inaccessible forests areas of Mokokchung district. Likewise, 

Ongpangkong and Asetkong ranges are also severally damage by logging activities. To mitigate loss of Biodi-

versity, very strong customary laws are implemented with heavy fine and punishment in the recent years. 

The area of closed-canopy forest which once covers more than 40% has declined. It has reduced from 42.8% 

in1972–1975 to 21% by 1995 (NRSA 1983, FSI 1997). The effects of logging are not always as direct as the 

absence of trees because since the 1970‟s about 7% of the virgin forests are destroyed in the Changkikong re-

gion alone thereby promoting more landslides which has destroyed vast acres of natural forests once filled with 

diverse plants and animals.  
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Plate1.1           Plate 1.2 

 
Plate 1.3: logging activities in the district which is also a main cause of destruction of forest covers. 

 

Logging activities also press on roads into previously untouched forest as shown in the plates above. Various 

government aided fund has undertaken more than 50 agricultural link road projects in the State covering ap-

proximately 405.00 km to provide road connectivity of the villages with agricultural potentials areas putting a 

serious toll on Biodiversity. 

(b) DEMAND ON FIREWOOD 

Another cause of deforestation in Mokokchung district is the unabated demand on firewood. Dependence on 

fuel wood continues to take both in the urban and rural areas because it is consistent with cultural patterns and 

living habits and  least expensive form of  fuel compared to LPG where its supply is not sufficient to meet even 

urban demand and also not easily available to villagers. Collection of fuel wood for sale in urban areas is also 

the cause of much destruction and degradation of forests.  

3. AGRICULTURE: 

(a) JHUMMING 

It is undeniable that jhumming is partially responsible for depredating forest area in the district, as it is marked 

by slash and burn method before being cleared ultimately leading to loss of habitat of plants and animals and 

hence a loss to diversity, but at the same time jhum has its own cycle (10-15 years). Table 1.3 shows the type of 

cultivation in the district of which jhumming cultivation is the highest since from the ancient time. In 1990 the 

jhum cultivation was 14,500 hac and it has reduced to 13,400 Hac. in 2011 though at a small rate. But terrace 

rice cultivation is cultivated only in small areas mainly due to the rugged topography of the land. In fact a larger 
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section of the forest cover in the district is made up of jhum fallow land, the process of leaving the land fallow 

incite the re-growth of  trees and vegetation giving rise to rejuvenate secondary forests. 

Table 1.3: Types of cultivation practice in the district 

CULTIVATION  1990  2000  2011  

JHUMMING  14,500 (HEC-
TARES)  

13,600 (HEC-
TARES)  

13,400 (HEC-
TARES)  

T.R.C  6750 (HEC-
TARES)  

6800 (HEC-
TARES)  

6850 (HEC-
TARES)  

Source: Directorate of Economics & Statistics, 2011 

(b) MONOCULTURE AND COMMERCIAL FARMING 
Currently there is a rapid change in the land use pattern from a traditional based jhumming to a money driven 

commercial farming system under which large tracts of forests and agricultural lands are owned by individual or 

otherwise community lands are converted into a monoculture commercial forests, plantation of crops like tea, 

coffee, rubber, commercialization of fruits like oranges, banana, pine-apples, etc. This unregulated unplanned 

emerging system of land use has multi dimensional impact on the Biodiversity and its resources which in turn 

adversely affect the livelihood of the general mass due to shift in agricultural pattern. 

Plantation of monoculture trees mainly Teak, Agar, Gamari, etc (table 1.4) for commercial resources use have 

caused loss of habitat and species of tropical, alpine, and evergreen forests as these tree species are planted on a 

large scale. Of which Gamari plantations make up 50% of the total land area (Fig.1.1). Modern farming practice 

which include the use of genetically modified varieties, introduction of alien species, use of chemicals fertilizers 

etc have resulted in encountering numerous problems like introduction of diseases, pests, accumulation of salts 

due to rampant use of salts as weedicide, reduction in yield etc affecting the cropping pattern and its productivi-

ty. There is a kind of ecological imperialism with the introduction of new and fast propagating trees and grasses 

which diminishes the indigenous plants.  

Table: 1.4: show the particulars under monoculture in Mokokchung district.  

PARTICULARS UNDER PLANTATION  AREA IN (HA)  AREA IN %  
GAMARI  2544.11  50%  

TEAK  938  18%  
ALDER  667.70  13%  

HOLLOCK  526.50  10%  
PINE  402.57  8%  

OTHERS  5  1%  
TOTAL  5078.88   

Source – From the respondents, interview and discussion with the village elders 

Fig. 1.1: Pie Diagram showing the distribution of plantations in the district in %age 
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It  is  also  observed  that  plantation  of  tea,  coffee  and  rubber  have  also  contribute  towards  the  loss  of  

Biodiversity in  the  region as  large  tract  of  jungles  and  forests  are  cut  down  and  cleared to  make  way  

for  plantation (Fig.1.2). Even private plantation is practicing in an area of 50 km
2
 in Changki village alone. 

Mokokchung district have approximately 2035 hectares under Tapioca cultivation, besides commercialisation of 

crops like tea, Agar (Aquilaria agallocha), rubber (Hevea brasiliensis) etc are rapidly increasing in the district 

where areas of tropical evergreen forests have replaced these plantations especially along the foot hills of 

Longpayimsen, Chuntiayimsen (Tzurangkong range), Changki valley (Changkikong range), Tuli valley 

(Langpangkong range), Mopungchuket and Longjang villages (Asetkong range)of the villages nearby the town 

are practicing horticulture. Plantation is practiced by groups and individuals but most of these are privately 

owned. 

 

Fig: 1.2 show the Area expansion in Hectares under different commercial crops in Mokokchung district  
 

 

 

 

 

 

 

 

 

 

 

 

 

Source: The Annual Administration Report 2010-2011.The department of Horticulture Government of 

Nagaland.  
 

 

4. MINING ACTIVITIES: 
In addition to the above mentioned human activities causing loss of Biodiversity in Mokokchung district, min-

ing related activities is also a matter of concern. The practiced of mining especially along the Tuli, Anaki, 

Waromong, Debuia, Mongkolemba and Changki areas of the district has caused irreversible damage to animals, 

birds, vegetation and the aquatic ecosystem through the release of toxic chemicals as shown in Fig.1.3. 

FIG: 1.3 LAND USE PATTERN IN MOKOKCHUNG DISTRICT IN HECTARES   
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(Source: Land Use Statistics, Ministry of Agriculture, GOI, 2011)  
 

Land use pattern to make it environment friendly. The main problem is of poor drainage systems as Mokok-

chung receive high rainfall, and surface runoff is high thereby making the area loose and soil erosion is high. 

Also being a part of the Himalayan mountain range, where earth movement is prevalent, and the area witness 

endogenetic process coupled with the intervention of the people. The study reveals that a long lasting impact on 

environment is the practice of shifting agriculture associated with the forest fire which is an age old practice of 

the people of the district. It is pertinent to know that the people of the district should go for other source of eco-

nomic activities that is compatible with the environment. 

The main economy of the district is agriculture and the land belongs to the village community the clans and the 

individuals. The village land is demarcated and distributed by the village administration called „Putu‟ or „Tatar‟. 

There is a very great disparity between the land put to agricultural use and the areas under different crops in the 

same year, with cereal being the main crops, about 92.5%. The forest cover of Mokokchung district was 88.24% 

(2003 Report), but the present forest cover has depleted at a fast rate as the table shown below. The total forest 

remains the same in the year 2001-2002 with that of 2003-2004; however the village forest has degraded at a 

faster rate within a year as the data of 2003-2004 shows the reduced level from 274280 hac.24000 hac. 

 

Table 1.5: Area under forest cover 
NAGALAND MOKOKCHUNG 
2001-2002 2003-2004 2001-2002 2003-2004 

TOTAL 

FOREST 

VILLAGE 

FOREST 

DEGRAD-

ED 

TOTAL 

FOREST 

VILLAGE 

FOREST 

DEGRAD-

ED 

TOTAL 

FOREST 

VILLAGE 

FOREST 

DE-

GRADED 

TOTAL 

FOREST 

VIL-

LAGE 

FOR-

EST 

DE-

GRAD-

ED 

358138.70 284280.00 358138.70 274280.00 2896687 24000.00 2896687 24000 

Source: Chief Conservation of Forest 

 

 

Table: 1.6 show the status of forest (in ha) in Mokokchung district  

 

GEO-
GRAPH-

ICAL AREA  

FOR-
EST 

AREA  

FOR-
EST 

COVER  

VILLAGE 
WOOD-
LAND  

FOREST COV-
ER AVAILABLE 
FOR TREAT-
MENT (PVT 
PERSONS)  

PRO-
TECTED 

FOR-
EST  

PUR-
CHASED 
FOREST 
BY THE 

DEPART-
PART-
MENT  

161500  57067.1
1  

12373.9
1  

945.00  29121.75  428.00  4548.79  
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(Source: Annual Administrative Report 2010-2011; Department of Forests, Ecology, Environment & 

Wildlife Nagaland  

Fig: 1.4 Show the Area under forest (in Hectares)  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Source: Statistical Handbook of Nagaland 2006). 

 

Denuding the forest increases the landsides and destruction of roads affecting the people for their own mobility. 

Mokokchung district witnessed high number of landslides and mudslides leading to lost of lives and properties. 

One of the main reasons for the  

As observed in many of the villages in Mokokchung district where jhumming are predominantly practiced, the 

central reason is associated with the concern for the biophysical limitations of the land form, geology, climate 

and edaphic conditions of the mountainous terrains of the district, which are not favourable for the expansion of 

cultivated areas. Moreover the acute shortage of drinking water sources has restricted the expansion of seden-

tary agriculture with very limited opportunities to expand irrigation and  the land area available for permanent 

cultivation is not enough even for subsistence living for the majority of farmers. In fact, of the total cultivated 

land in the district 50 percent is under shifting cultivation representing up to 75 percent of the annual family 

food requirements for greater part of the farmers.  

In the recent years jhumming has slightly reduced paving the way for other alternative method of farming. 

Shifting cultivation has drastically reduced because of low productivity and returns on one hand and better 

standard of living and other alternative farming such as orchards farming, animal farming etc on the other hand. 

The number of families which practiced only jhumming has also declined considerably in almost all the villages 

of the district, and as a result there is a decline of areas under jhum however the current trend of commercial, 

monoculture and plantation has caused loss of forest covers, hence loss of Biodiversity.  

Habitat destruction for agriculture, settlement, construction of roads and other related urban activities are found 

to increase in the last three decades. The district which experienced a sub-tropical and humid type of climate 

giving rise to dense forests and vegetations especially in the remote areas of the district however have faced 

problem as animals, birds  and other aquatic resources has been exploited especially by the people coming from 

urban areas. Besides the good road connectivity between pristine forests and urban areas provides access to re-

mote forests causing loss of Bio-resources; the people made use of its facility by taking their vehicles into the 

interior jungle and forest to make maximum exploitation. Villages like Sungratsu, Mopungchuket and Longjang 

falling in this range are in close proximity to Mokokchung town, these villages have large tract of pristine for-

ests, rivers and streams that are exploited to meet the demands of the increasing population in the urban centers. 

These reasons are responsible for the decline in Biodiversity in this range. 
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CONCLUSIONS: 
Sustainable urban development need to be endorsed by all policy makers, planners, engineers, architects and 

builders by treating all urban form as a habitat for both human and other organism. Locations where Biodiversi-

ty and supply of ecosystem services are concern, urban oriented development could consider the wetlands, wa-

ter ways, indigenous food trees, under storey plants, indigenous trees needed for nesting by birds etc. Moreover, 

sustainable urban development will also minimize the loss of ecosystem service and maximize the retention of 

local Biodiversity. 

As rigid preservation of Biodiversity would get in the way of people‟s livelihood, Conservation of Biodiversity 

should be laid down in accordance with traditions, customary laws and village councils. For instance gathering 

of herbs, plants, firewood, bamboo shoots etc should be open for a stipulated period of time and closed during 

gestation and breeding season. 

Implement strict customary and government laws against hunting, poaching, use of chemicals and poisonous 

substances for fishing could be supplement by meting out heavy penalty and hard punishment. Implementation 

of the Act needs to be taken up from the grassroot level through sincere cooperation between the customary and 

the governmental laws. 

Recognizing the value of traditional knowledge of the indigenous people, skills and practices and their right to 

benefit from the fruits of their labour is of paramount importance as these are “rights arising from the past, pre-

sent and future contribution of indigenous farmers in conserving, improving and making available plant genetic 

resources, particularly those in the centers of origin/diversity”. The purpose of these rights is to "ensure full 

benefits to farmers and support the continuation of their contributions” (FAO, 1989). 

The role of NGO‟s can promote education and awareness by conducting seminars and workshop among the lo-

cal masses to respect and protect their environment thereby strengthening the traditional practices and mecha-

nisms in the management process and ensuring their livelihood security in a sustainable manner in the local 

community.  

Conservation of forests within a particular territory and boundary between or among various villages could fa-

vour towards Biodiversity preservation. As animals and birds are mobile and moving from territory to another 

territory, when a particular village implements very lenient laws and regulation, it will disturb the Biodiversity 

conservation in the counterpart region. Therefore it is vital to equally consider implementing of such acts from 

both ends. Such continuity and maintenance of the ancient and virgin forest in tune with conservation pro-

grammes undertaken in these villages will definitely open an ample scope for a successful Biodiversity in the 

district. 

For the Nagas, Biodiversity and the physical environment that surrounds them is not just an object or asset but 

are sacred. They have a deep sense of socio- cultural and spiritual attachment with the Biological diversity. 

Therefore to restore and conserve the Bio-resources of Mokokchung district in particular and the state in gen-

eral, it is vital that any constructive policy for effective conservation and development of Biodiversity would 

require serious consideration of the socio- cultural and scientific approach.  
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