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Emphasis on crop-based system should be reduced and non-crop, natural resource based 

production system be expanded, open water fishery, animal production, fruit and vegetable 

sector can shift pressure from the sick resource base. 

Another important step is to restore and conserve the habitats of wild plants and 

animals to bring back the ecosystem health so that sustainable supply of ecosystem goods 

and services can resume. Most important here is the restoration of the local stock of 

biodiversity. The local community should be involved here. 

Biodiversity conservation is rarely viewed as a local priority, rather often remains 

dependent on centralized concept and donor support. Even local people are considered as 

problem in conservation. This study indicated that conservation should not be limited to 

large protected areas like the Sundarbans and confined solely to professional 

conservationists. It is possible to maintain considerable biodiversity in areas used for other 

purposes, like a village ecosystem. This can be possible by gaining the cooperation and 

participation of the local people, farmers and land managers. This study integrated survey 

inventory with information on how people view and value their natural environment which 

helps in conservation also addressing needs of the local people. One key constraints of the 

study area is the supply of energy resources. 

Energy is the life of modem civilization. The people of the study area also need 

energy for their survival. Though most of the global primary energy use (87%) is from fossil 

fuel eg. (natural gas, oil and coal) these are not available to the people of the study area 

except diesel for irrigation pumps and kerosene for domestic use for light. Most of the 

energy used by the vi11agers is for cooking, parboiling rice and other foods processing. 

Regeneration of sources of biomass fuel is to be supplemented with provision of coal, 

natural gas or electricity for the local community. The energy resource can be put under 

control and management of local community. Community based management has been 

recognized as an appropriate approach to conserve natural resources. It is considered that 

local communities have higher stakes, better knowledge and increased interest in the 

resource base. 

Though implemenntation of community based management has problems to 

overcome, these are recent examples of success in attaining sustainable management of 

natural resources. 
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Chapter 1 

Introduction 
Many human - driven changes of our environment including global warming are 

raising concern about the future of Earth's environment and its role as our life support 

system. The environmental and social challenges that face the world as a whole, are very 

complex and diversified. The diversity of ecosystems, people and use of natural resources 

makes it impossible to reach clear conclusions about the threats posed by impacts of natural 

resource use and the exogenous factors relevant to sustainable development. These factors 

are diverse and the composite impact of these is threatening the ecosystems and the life 

support system. 

1.1 Flood plain resource base of Bangladesh 

Bangladesh trying hard to improve its socio-economic condition has to depend on a 

sustainable utilization and management of its natural resource base. To a large extent, this 

depends on how Bangladesh promotes local development in its floodplains to reduce 

poverty and hunger (WB, 2006). This study attempts to contribute to the understanding of 

the complex interrelationships between natural and socio-economic factors in the flood plain 

areas. The extensive flooding during the rainy season and following dry period provide a 

diverse and complex system on which the natural resource base depends for its role in the 

livelihood of its.rural people. 

A systems approach has been adopted to carry out a comprehensive analysis of the 

natural resource base to identify the exogenous and local factors in a flood prone and a 

comparatively flood free ecosystem to carry out the analysis. An extensive rural appraisal 

survey of the selected villages and adjacent crop land areas was made over a period of two 

years. 

1.2 Resource base and sustainable development 

The natural resource base is the important base of sustainable development. The 

interpretation of sustainable development (SD) was often given in terms of WCED (1987). 

The WCED defined sustainable development as: development that "meets the needs of the 

present without compromising the ability of future generations to meet their own needs" 

1 



(WCED 1987, P 43). The theoretical and analytical frame work associated with SD is 

complex but SD can be elaborated in the equation (Markandya, 200.l). 

SD = f (R, Ex, En, Po, PE) 

Where, 

SD = Sustainable development, 

R = Resource base, 

Ex = Exogenous factors, 

En = Endogenous factors, 

Po = Population factor, 

PE = Political Economic factors. 

Any Sustainable development strategy should examine all of the above variables. Which is a 

fom1idable task indeed. However, the first two, the resource base (both biophysical and 

socio-economic) and the exogenous factors ( external influences on resource management, 

technologies and development ideologies) are very important and must be understood for 

SD. 

1.3 The resource base utilization 

The floodplains of Bangladesh have been considered as a valuable resource base for 

economic development. The country's 80% land area and the entire study area are under this 

floodplain ecosystem, considered as one of the most productive ecosystems in the world 

(Brammer 1990). The natural resources include rich biodiversity, fertile land and aquatic 

wealth like richest inland fisheries on earth. 

At the same time, the regularly changing character of this flood plain, seasonal shifts 

of flood and drought, sedimentation and erosion, climatic instability and land degradation, 

create serious challenges for agricultural production and life support system. 

Of special significance are the technological changes in the following syste~ 

introduction of a number of exogenous factors changing flooding regimes and cropping 

environment (Lopez, 1992). The present thesis is primarily an investigation into the resource 

base and the exogenous factors in the dry land (Danga) and wet land (Beel) ecosystem, 

which already have contributed to the economic development. It is intended the study will 

provide insight in the planning for sustainable development of the village ecosystem in 

future. 
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Though the new technologies had an immediate positive effect on crop production, a 

very high population growth and uneven socio-economic stratification, quickly slowed down 

the progress. All these generated an immerse pressure on the natural resource base, the main 

problem posed by the large and increasing population and continued poverty and under

development. Introduction and adaptation of new technologies and the influence of market 

also have impact on natural resource base and environment (Janvry and Garcia, 1998). 

Thus, any appraisal of a natural resource base of a particular area and in a particular society 

must consider the socio-cultural and technological-economic factors as constraints and 

possibilities. The natural resource utilization system is a complex one, as developed and 

modified by various factors as given in Figure 1.1. 

Natural 
environment 

Technology 

Market 

Fig. I. I Natural resources utilization system of a region: system concept 
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Thus here, need is the driving force for resource utilization, the natural resource base 

is the source, from where goods and energy demand are satisfied. 

The proposed study intends to consider the changes in the production system over the past 

three decade (1970-2007) by the development interventions and resource utilization 

activities in the natural resource base. This is will enable the determination of impacts and 

consequences, and the future planning for sustainable development. 

1.4 Study objectives 

The overall objective of this research has been to identify the impacts of natural 

resource utilization and economic development in Puthia Upazila of Rajshahi District, a 

flood plain of Bangladesh. The aim is to contribute to the typical understanding of the 

factors, both exogenous and local, that impact on the resource base, resulting in constraints 

for sustainable development. 

The following are the main objectives of the study of the natural resource base, its utilization 

and impacts. 

a. Identification of the factors of the natural resource base in the study area 

b. Identify and measure the changes of the individual factors over the period 1970•2007 

c. Determination of the local and exogenous factors 

d. Analysis of the trend of local resource base over the period 1970-2007. 

e. Identify the major elements of constraints in the resource base to sustainable 

development 

f. To assess future development potential and suggest the best possible remedy. 

1.5 The study area 

Fig. 1.2 shows the map of Bangladesh and the location of Puthia Upazila in Northern 

Bangladesh. Fig.1.3 shows the map of Puthia Upazila and the location of the study area. The 

Upazila has area about 192.64 square km. and is bounded by the river Baranoi and beel of 

the Moropara, Khamar heel, Zader beel, Kumor gara, Gudabara beel, Jashopara beel, 

Baluchar,Gara heel, Pampara beel and Udanpara beel ( Fig. 1.4). 
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The study area including the two different types: the marshy (Beel) and the high 

land (Danga) have been further divided into several sub-areas or villages as they were 

maintained there along with crop fields, ponds etc. associated with each village. 

The elements or factors of the natural resource base system were 

(a) identified and structured, then 

(b) the state and behavior of the elements or factors were described and measured , 

the changes over the period 1970 to 2007 were traced and noted and 

(c) the changes were interpreted and related to other elements e.g., the system as a 

whole. 

The rural appraisal survey were made, the results of survey were checked by 

triangulation of other data from other sources e.g., secondary data, memory recall data and 

national/ regional data. The impacts of resource use and exogenous factors can only be 

assessed through a holistic approach. This will enable one to determine the interrelations 

among ecological, economic and socio-cultural factors affecting sustainable development 

(Chambers and Conway, 1991, DFID, 2001). Thus, the analysis of the livelihood pattern for 

detecting changes has the following focus: 

• Changes in the house hold income / production 

• Changes in the house holds ability to continued livelihood activities 

• Changes in the resource base. 

Here, the number of variables involved in such a analysis and the complexity of their 

interrelationships make it extremely difficult to document all of these changes and impacts. 

Conventional evaluation method often used is the time-series (before/ after) analysis. 

1. 7 The general structure of this thesis 

This thesis is planned according to the steps of the system approach and the 

objectives of the research: 

Chapter 2 Background of the research, theoretical approach and methodology. 

Chapter 3 Results of the system identification. 

Chapter 4 Results of the system measurements. 

Chapter 5 Resource base changes, implications and impacts. 

Chapter 6 Prospect in terms of sustainable development. 
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To elaborate the contents of the chapters, the Chapter 2 will provide background 

information on the theme of the research. Emphasis will be on the factor of the resource base 

in terms of utilization and exogenous influences. Chapter 3 will thoroughly describe the 

study area and the different elements or factors of the resource system emphasizing resource 

utilization values. Chapter 4 will provide detailed account of the changes in the elements of 

the resource system over the period 1970-2007. These changes will be the basis of system 

analysis in Chapter 5, which will describe the trends of natural resource utilization in the 

period of 1970-2007. Chapter 6 will describe the prospects associated. 

Agricultural household modeling in the Bangladesh farming system characterized by 

the fact that small-scale farmers produce mainly for the household consumption (food and 

other needs) and only partly for sale. So, they plan and manage accordingly. So, the analysis 

of farmer's perceptions on the consumption and production attributes of the agricultural 

production system is relevant. Also, important is an evaluation of household responses to 

changes in commodity and input prices (market), the suitability of the production 

environment and access to off farm income opportunities 

Thus, results from farm household modeling item, can be used for assessment of the 

change in the production system and resource base in terms of economic impact. The 

environmental effects of the factors also include impacts on ecosystem components like soil, 

water, biodiversity etc. The impacts of resource use and exogenous factors have to be 

assessed following science-based methods and conducted in a case to case basis, talcing into 

account the specific conditions of the relevant agro-ecosystem. Most of these in1pacts are 

expressed directly or indirectly into economic impact. 

Analysis of these requires long term, detailed studies with the resource system for 

sustainable development. Emphasis will be given on exogenous factors such as influence 

generated from outside the system in the form of technology introduction, environmental 

influence form outside like floods and climate change or outside market forces like 

globalization and free market. 

1.8 Other similar study 

Very few study like this has been found. One such research is the Land -Water 

Interface program (L WI) of the UK DFID, coordinated by the Universities of New Castle, 

Durhan and Sterling of UK. In the Natural Resources System Research of DFID, University 
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Chapter 2 

Background, theoretical approach and methodology 

2.1 The Ganges flood plain 

The Ganges floodplain is the major part of the Bengal Delta where Bangladesh is 

geographically located. The land has been formed by the huge sedimentation during annual 

flooding (Khan 1990). The climate of the flood plain is dominated by the monsoon wind 

system resulting in three major climatic seasons: 

(i) The dry season (November - March) with little rain fall 

(ii) The Pre-monsoon season (March - May) with high temperature 

(iii) The rainy season (May - October) with rain and flood. 

2.2 Socio-economic situation 

Bangladesh is one of the most densely populated country's in the world~ more than 

900 people per square km. Around 50% of the population live below absolute poverty line 

(F AO, 1997). Despite the economic and social progress over the last 30 years, Bangladesh 

still remains one of the poorest countries in the world. Agriculture still is the largest 

economic sector, at present it is around 35% of the GDP. 

2.3 The resource base of the study area 

The resource base of the floodplains can be categorized following Dugan (1990): 

(i) Forest resources, 

(ii) Agricultural resources, 

(iii) Wildlife resources, 

(iv) Forage resources, 

(v) Fisheries resources and 

(vi) Water resources, 

Directly or indirectly the local people depended on these resources for their livelihood. 

The village and crop fields are converted Savanna forests. There is no national forest 

in the study area. Trees and vegetation are situated in household area, beside fields, road 

sides, pond banks and fallow land area. The villagers used to collect wood, fuel, timber, 

fruits, building materials from these trees and vegetation. During last few decades, these 

resources become very scarce. 
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Agricultural resource is the major products the village people. They obtain food, 

fuel, oil, spices, vegetables, pulses etc. from their crop fields, agriculture being the major 

livelihood activity of the people of the study area. 

In the village ecosystems, wild resources were the main resource base to the villagers 

in the past. It includes a diverse and rich fish in the water bodies, the wild animals and wild 

birds (dear, wild boar, fishcats, snakes, lizards, fox etc.) which declined substantially over 

the last decades. Wildlife is the integral part of ecosystem. During last 3-4 decades, people 

have cleared forests, drained swamps and dammed rivers for cultivation crops and 

establishment of settlements. These activities have seriously harmed or destroyed large areas 

of wildlife habitats (Meijaard, 1999). 

Fish and aquatic resources were the most important wild harvest utilized by the 

people of the region. The open -water fisheries in the beels and rivers have declined 

seriously over the last three decades. 

The grazing land and pasture have been extremely reduced due to extension of crop 

land and destruction of aquatic habitats. Supply of fodder from natural sources seriously 

affected the cattle head and domestic animals. 

Irrigation water, organic manure, food items, biomass fuel and reeds/sedges also 

constitute important components in the livelihood of the local people. 

2.4 Theoretical approach of the study 

The concept of sustainable development emerging from the report of World 

Commission on Environment and Development (WCED). Here it was felt necessary to 

provide focus on the relationships between human beings and his natural environment. The 

analysis of impacts of man's utilization of natural resources in well defined ecosystem can 

help to understand how sustainable development can be attained. 

The concept of sustainable development, when applied to the floodplain resource 

base utilization, can be stated as, "Fulfillment of local needs satisfaction in the floodplain 

area based on utilization of the natural resources base without diminishing, the resource 

base's ability to satisfy the future needs". 

The "needs", their magnitude and diversity, characterize the natural resource 

utilization, very complex. Thus, it becomes difficult to analyze in a predefined way. What 

can be done is to determine the change over time and find out the impact resulting in 

constraints to development. These constraints can be broken up into measurable aspects, 
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productivity, stability, sustainability and equitability following Conway, 1990; Conway and 

Barbier, 1990. These aspects of change in the natural resource base can be measured in 

terms of money or output or in terms of satisfying needs (Conway, 1990). 

2.5 The approach of analysis 

So the natural resource base has been viewed as a system in this study, the analysis 

of the natural resource base was done as a resource utilization system which includes: 

-identification of the system, the factors or components their boundaries and relationships; 

-measurement of the state of factors and changes used as indicators, both local and 

exogenous; 

-analysis of the relationships among the factors and in respect to the system as a whole. 

2.5.1 Identification of the system: factors 

It is difficult to identify all the factors, their boundaries and potential relationships 

of the natural resource base of local system like that of the floodplain of the study area. So, 

only some of core factors of the system the natural resource base have been included in the 

studies which are relevant to satisfaction of the human needs of the local community. 

2.5.2 Measurement of the system 

To understand the systems behavior, it is essential to detect and measure the 

changes in the factors over a time period. The comparison of the changes can from the 

foundation for system analysis. The factors can be quantified and measured directly or 

indirectly, using some useful attributes of the factors which are affected by the change. 

2.5.3 Analysis of the system 

After the major factors of natural resource base system has been, classification of 

the local and exogenous factors relevant to the changes and the relationship between these 

factors as system behavior can be analyzed. The major impacts of resource use and the 

constraints to sustainable development were predicted. Obviously, a complete system 

analysis was not attempted because of time and technology constraints. 

2.6 Methods: data collection 

The complexity of the resource base requires a wide range of different data be 

collected from varied sources. So, many different methods are to be used to measure the 

factors considered. The study was planed to include two different types of ecological 

conditions: the upland of the floodplain with comparatively drier condition and the low lying 

"beel" (marshes) adjacent to the upland which is more floods prone. Though there is a high 
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degree of uniformity in resource use pattern, three villages from the upland and three 

villages from the "heel" area are included. 

The primary data collected from these six villages were complemented with 

secondary data to facilitate conclusions. The farmer's household survey was done in the six 

villages over two years (2007-08). The socio-economic status of the households were 

determined first with participatory ranking method. The villagers were asked to rank the 

surrounding households in four categories: rich, medium, poor and very poor. Several such 

ranking were used. This classification was verified by landownership and income data. The 

households were visited and a questionnaire was completed by interviewing the head of the 

households (Table 2.1 and 2.2). 

The village households were then sampled through the stratified random sampling to 

select households representative of each socio-economic strata for detailed data collection. 

For past information "memory recall" method was used. The 1970-71 data was easier to 

remember because of the War of Liberation period-people remembered because of the war 

and associated events. These data were cheeked by location visits and physical verification. 

Other villagers were asked the same questions to corroborate the information before 

inclusion. 

Field visits and rural appraisal survey in the six villages provided with current (2007) 

data on the different factors of the system. The collected data have been used to identify the 

core factors of the natural resource base of the study area. 

To measure the changes of these factors, the period between 1970 and 2007 was used. 

Methods of field visits and memory recall have been used to collect time series data. 

All the data was used to measure the changes in the factors; supported by secondary data 

which has been checked; rechecked and triangulated to obtain reliable results. 

2. 7 Field survey: rural appraisal 

All the primary data from the six villages have been collected by the field 

methodology: rural appraisal (RA) following IIED, 1998; Chambers, 1992. Group 

interviews, field walks, change diagram, memory recall and individual interviews were used 

to collect and check data. 

It was realized during the study, the villagers, as a group, possess a large body of 

information and knowledge, which can be easily obtained for use with a little care and 

effort. Also, through mutual checking and cross-checking by individuals and groups, the 

collected information and data could be verified in the location or outside. 

15 



Table 2.1 

Socio - economic study 

Family status Age 
Education status 

Area Village 

Rich Medium Poor 
Very Under 

15+ 50 + Under 
SSC Graduate 

poor 15 SSC 
VI 20 38 137 184 363 811 128 1165 97 40 Upland 

(Danga) V2 5 36 38 39 159 228 47 362 50 22 

V3 
10 30 70 90 185 204 36 314 94 17 

Total 35 104 245 313 707 1243 211 1841 241 79 

Vl 4 9 7 8 33 66 17 112 4 0 

V2 8 19 14 26 86 151 39 241 27 8 Lowland 
(Beel) V3 8 35 19 78 167 295 55 503 14 0 

Total 20 63 40 112 286 512 111 856 45 8 
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Table 2.2 

Sample households for study (30%) 

Upland Lowland 

Status Total house hold Counted house hold Total house hold Counted house hold 

Vl V2 V3 Vl V2 V3 VI V2 V3 VI V2 V3 

Rich 18 5 9 6 3 3 4 6 4 1 2 2 

Medium 38 15 18 12 4 5 5 12 8 2 4 2 

Poor 60 16 12 16 5 4 4 16 14 1 5 3 

Very poor 25 4 10 5 4 5 7 14 9 2 4 3 

Total 
141 40 49 39 . 16 17 20 48 35 6 15 10 
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Chapter 3 

System identification 

3.1 Land type and land use 

The study area is included under the Ganges Floodplains, and can be divided into 

several local land types, the major source of local natural resource. The general 

physiography, the high flood free ridges and the depressions or 'heels' provide facilities for 

agricultural production and other resources on which the local people depend for their 

livelihood (Table 3.1). 

There are boW1daries of the 'heels', high lands with settlements, roads and 

embankments, the low croplands and water bodies; the heels act as local rain water 

catchment area. The study area includes the following land categories. 

Land type Flood level Aooroximate area (acre) 
High land Flood free 239 
Medium high land 0-90 cm 600 
Medium low land 90-180 cm 635 
Lowland 180-300 cm 60 
Very low land >300 23 
Total 1567 

Brammer et al.1988. 

Land use depends mainly on land types, flooding is the major determinant here. 

Crops also have to be assigned according to land type and flooding. Low lands are used for 

Boro and Aman/local Aus rice, while medium high lands HYV Aus, Aman and HYV Aman 

while high lands are used for wheat, pulses, potato, vegetables and oilseeds. 

3.1.1 High lands or 'Danga' 
The village homes are located on the high lands; local institutions and road are also 

situated on these. All the tree resource, natural vegetation are around and in the homesteads 

and kitchen gardens. Apart from high land crops, the tree and vegetation provide fruits, 

wood, fuel, fodder and timber come from these. There are very little common property 

resources apart from roadside lands; the land owners usually are the users of these resources. 

Sometimes fodder and fuel (leaves, twig and agricultural wastes) and dropped fruits are 

obtainable to the local poor. 
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The ponds and wells (Table 3.2) are also situated on these flood free highlands. 

These ponds and wells are the major source of domestic and drinking water used by the 

conummity. Pond water though used as common property resource in the village and for 

rearing ducks, the fish belongs to the pond owner. Small scale irrigation is done from these 

water resources (Appendix 1). 

The highlands are used for dry land crops, the Rabi crops and vegetables since these 

are flood free. These crops are used by the farmers for their own consumption, but some 

farmers also grow crops for markets exclusively. Recently banana, jujube and vegetables are 

often commercially grown for marketing. 

Many homestead and kitchen garden grow fruits and vegetables, are both consumed 

and marketed depending on the needs. The dry lands and homesteads are also used for 

rearing domestic animals (cattle, goat, chicken, ducks and pigeons). These are source of 

food and income and are reared mostly on feed co1lected from the surrounding land used or 

water bodies. 

3.1.2 The medium high land 

These are seasonally flooded for 3 to 4 months, so are not suitable for use as high 

lands. They are usually very fertile, flooding has been attributed for this; during flood these 

lands can be used either for paddy or fish, depending on flood levels. The upper parts can be 

used for Rabi crops after flood water recedes or in flood free years. 

3.1.3 The low land 

The low lands, with flooding and clay soil, are mostly used for paddy cultivation in 

the dry season. During flooding higher edges may be used for paddy (Aman). Very low 

lands are not found in the study area except the edge of the heel Moropara, Khamar beel, 

Zader beel, Kumor gara, Gudabara beel, Baluchar,Gara beel, Pampara heel and Udanpara 

heel. When dry up, some of these may be used for paddy cultivation. 

Much of the un used plants of the low lands become the source of grazing for cattle, 

sheeps, goats and ducks. Aquatic grasses and weeds become source of green fodder for 

domestic animals. The weeds and aquatic alga are very useful for fish and these low lands 

when submerged are used as common property fishing ground for the poor fishermen. 
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Table 3.1 
Land use change ( area in acre) in upland and lowland during 

1970-2007 
Land use Danga Beel Change 

Change 
Topic name 1970 2007 1970 2007 

Cropland 573 820 +247 354 415 
+61 

Forage land 120 15 -105 42 6 
-36 

Home stead 40 70 +30 31 42 
+11 

Water bodies 45 21 -24 70 39 -31 

Tree cover 201 29 -172 22 10 -12 

Others 41 64 +23 25 34 
+9 

Total 1020 1019 544 546 

Table 3.2 

Changes in water supply in the study area during 1970-2007 

Upland Lowland 

Tools name 1970 2007 Change 1970 2007 Change 

No. No. No. No. 
Ring well 17 0 -7 4 0 -4 
Tube well 3 74 +71 0 49 +49 
Deep well 2 5 +3 1 4 +3 

Shallow well 0 63 +63 0 42 +42 

Pond 28 32 +4 16 22 +6 

Total 50 174 +134 21 117 +96 
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3.1.4 Ponds: Perennial water bodies 

The study area's natural resource base does not include big heels or rivers; the 

shallow beels are not perennial, they are seasonally flooded by rain water. However, the 

study area includes a large number of small and large ponds. Most of these are used by the 

local community as common property for their domestic need. 

3.2 The local community: natural resource users 

The study area comprised of six villages Pochamaria, Kanmaria, Jashopara, 

Shilmaria, Pampara and Udanpara.The mouzas being the lowest administrative units for 

determining the population structure and socio- economic condition. 

Mouza and population (according BBS, 2001) 

MouzaNo Name Area(acre) Household Population 

111 Pochamaria 499.92 379 1302 
112 Kanmaria 158.07 108 434 
74 Jashopara 362.75 200 425 
109 Shilmaria 95.63 28 116 
105 Pamparia 316.00 140 517 
108 Udanpara 135.59 67 276 

Most of the household heads are fanners, crops are the main source of their 

livelihood. Some households depend on other profession like fishing, agricultural labour, 

trading and sale of home garden products. Many families often engage in several livelihood 

activities, particularly those who are landless. 

Different resource use groups in the study area 

Major class Sub- class Resource use 
Land 

own(bigha) 

Medium/large small 
Crops, homestead gardens > 5-6 

Farmers 
marginal 

Crops, homestead, trade 2-5 
Crops, home garden, trade <2 

Labourers 
Tenants/landless Labour, homestead <0.2 
shore croppers Crop cultivation, homestead Rented land 
Professional 

Fishing, homestead <0.2 
Fishermen Fishing/Marginal 

farmer Fishing, homestead landless 

Non land users Non-agriculture Trading, labour, non- land Landless 
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The households of the study area utilize the local resource base to meet their needs 

directly or indirectly. These are 

Direct Indirect 
Drinking water Irrigation water 
Food Fodder/grazing 
Fuel Manures 
Building materials Seeds 
Capital Labour 
Employment Animal power 

Fish 

The households needs are satisfied from the natural resource base directly or 

used for growing crops in the process generating income and resource can be grouped into 

local factors from the outside ( exogenous or external). This is important mainly for growing 

crops and sustainability of the production system. 

Local External/exogenous 
Cultivable land Chemical fertilizers 
Vegetation Pesticides 
Fish stock Improved seeds 
Fertile soil Fish fry 
Organic residue Rain water 
Surface water Flood water 
Ground water Capital 
Biodiversity Market ( external) 

Technology 

The demands or needs of the local households are very complex and are satisfied by 

direct consumption or sale of natural resources and produce from agriculture. Apart from the 

local and external input factors, accesses to capitals and micro-credit also have relationship 

in the production system. Also, factors like storage, preservation and market demand and 

prices have a potential impact on the stability of the system. 

When considered as a system, the properties like productivity, stability, sustainability 

and equitability also have their effect on the natural resource base. 

3.3 Forest resource (natural vegetation) utilization 

Local people reported that in 1940-1960, maximum area was covered by natural 

vegetation in the study area. This vegetation was very important resource for the villagers. 

These provide them with food, fuel, building materials, feed and other needs. 
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3.3.1 Wild fruit plants 

A number of wild fruit plants provided food to the villagers. They collected them 

from these vegetation even before 1970s. These were source of nutrient and income but 

these plants are endangered now. 

3.3.2 Non cultivated wood trees 

The villagers used to get their necessary fuel wood from these vegetation and were 

also source of timber used as building materials. But after the period 1980s people destroyed 

these trees for agricultural land and settlement and as a result, natural vegetation decreased. 

Recent, 1995-2007 people of the village began plantation of some selected wood trees. 

3.3.3 Resource base of fuel 

The local people reported that, twigs and bamboo were the main source of fuel of the 

villagers. They used to collect it easily from these vegetation before the period l 980s.But 

day by day these decreased and recent in (2000-2007) the villagers cannot get enough. Now, 

they use agricultural wastes, leaves and others residues. 

3.3.4 Other needs 

The local people traditionally used medicinal plants for common diseases. This was 

the minor resource of the villagers. Also most of the households of the villages used to be 

made of wood, bamboo and straw. The villagers for generations collected these valuable 

resources from the local ecosystems and make their house. These materials provide them 

significant economic support where many poor used to collect them to sell in the local 

market to earn their livelihood. 

3.4 Cultivated land 

RA and group discussion in the six villages has revealed that most of the cultivated 

lands are medium high )and or low flooded land. Two or one crop per year were grown in 

these, respectively. Total cultivated land of this study area had increased during the period 

1970-2007 with the clearing jungles for adoption of modern agricultural systems. 

3.4.1 Fallow land 

Very little area in the villages are kept fallow now a- days. Most of the fallow lands 

of the study area are for grazing land, road sides, banks of pond or garden sides. Much of the 

low lands had been changed into crop land or vegetable gardens by bunding and raising 

now. 
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3.4.2 Soil fertility 

Old villagers reported that due to the utilization of chemical fertilizers, pesticides, 

irrigation by ground water and less use of organic manure had changed soil fertility and 

structure as also reported by the farmers. RA survey and local farmers reported that the 

decline of soil fertility has reached a serious level; more and more chemical fertilizer has to 

be used every year. 

3.4.3 Organic manure and their availability 

The number of domestic animals in the study area has been drastically reduced. 

During rural appraisals, farmers reported that local households use most of the crop residues, 

animal dung, leaves and twigs for every day cooking and parboiling of rice. Also aquatic 

and dry land weeds are used, thus contributing to less return of organic matter to the soil. 

3.4.4 Open water fishery 

Before 1980s, local people collected fish from open water area like heels or canals. 

But now the heels and canals were reported to provide very little fish catch during the wet 

season. At present (2007) in the study area, most of the fish supply comes from culture 

fishery in the ponds from exotic fish species introduced. 

3.4.5 Surface water bodies 

Due to siltation and filling up of water bodies most of the surface water bodies have 

been declined as reported by the local people. The RA and group interviews revealed that 

both the area and quality changed during recent years and water availability during the dry 

season decreased substantially. 

3.4.6 Ground water 

RA and interviews of the villagers reported that now-a-days main source of water in 

this study area is ground water. For drinking or for irrigation, the people use about 100% 

ground water. 

3.4. 7 Rain water 

Rain is the main cause of local flood in the study area. RA with local people revealed 

that November - June are the rain less months. In recent years the amount and regularity of 

rain fall have changed. 

3.4.8 Crop damages due to flood 

Irregular and excess untimely rainfall during the period July - October cause flood in 

· the lowlands. Flood damages many crops and the farmers face economic crisis. 
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Too early rain damages paddy and rabi crops while too late rain induces strong drought. 

3.4.9 Shortage of water and droughts 

Last two years (2005-2007) the villagers reported that duration of annual periods of 

drought in the study area has increased. A numbers of hand tube wells and shallow wells 

became dry. For this reaso~ farmers of this study area depend on irrigation from ground 

water. 

3.4.10 Biodiversity: species of flora and fauna 

Local people reported that before 1970 many kinds of wild flora and fauna were 

established in this study area. Local plants like- Albizia procera, Acacia nylotica, Acacia 

calechu, Amoora rohituca, Azadiracla indica, Alstonia scholaris, Ficus benghalensis, Ficus 

rumphii etc. were in abundance here. In this local vegetation, many kinds of wild animals, 

birds and reptiles lived together. But after 1980s, deforestation destroyed this biodiversity. 

Local people observed a rapid decrease in these wild flora and fauna. 

3.4.11 Cultivated species 

RA and group interviews of the local people indicated a serious reduction in the 

diversity of crop species during 1980s. Before 1970s, local people cultivated many local 

varieties of different crops which were adapted to local soil and environment. Now, modem 

technology had replaced traditional cropping system. 

3.4.12 Incidence of pests and diseases 

The villagers reported that they used no pesticides during 1970s, but since 1990s, the 

use of pesticides was started. Afterwards, more and more amounts of different pesticides 

have to be used. Local farmers of the area reported that the use of pesticides has increased 

rapidly to protect HYV s. 

3.4.13 Crop loss due to pests 

Local people mentioned that new generation of pests and disease attack crop every 

year. To control these new pesticides have been introduced. 

3.4.14 Major crop resources 

The local farmers mentioned that maximum crops grown in this area are HYV s. 

Especially the farmer of the study area grows BRRJ rice, sugarcane and peas to get high 

production. 
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3.4.15 Production of other crops 

RA and local farmer' s interviews reported LV decreased and HYV increased during 

the period 1970-2007. Pulses, oilseeds, spices and others crop production also decreased. 

3.4.16 Domestic animals and fishery 

Information from the villagers revealed that some domestic animals like- cow, goat, 

duck and chicken increased and some decreased like- horse, buffalo, sheep and pigeon. They 

also reported that open water fisheries decreased and cultured fisheries increased. 

3.5 Indicators for identifying changes of the factors 

Certain indicators have been selected 

To measure the changes in the factors of the natural resource system over a period of 

time mentioned in the objectives of this study (1970-2007), a set of indicators were used. 

These indicators have been selected on the basis of availability of information and data. 

These indicators related to local natural resource base are: 

Factors Indicators 

Cultivable land C =- Total land under cultivation 

Different land types used 

Extent of cultivation 

Natural vegetation C -- Natural vegetation and trees 
Biodiversity changes 

Soil fertility C =- Use of organic manure 
Use of fertilizers 

Open water fishery C Total fish catch 
Availability of different species of fish 

Organic residue 
C 

Paddy straw in the fields 
Cattle dung availability 
Aquatic and dry land weeds 

Surface water ::: =- Ponds in dry season 
Water availability in dry season 

Ground water ::: - Level of well water 
Dried tube wells 
Number of tube wells 

26 



Rain water 

Flood damage C 

Water shortage =-

Biodiversity 

Rain fall per year 
Onset of rain fall 

Crop damage due to flood 

Rainless months and dry tube wells 
Crop loss due to drought 
Surface water shortage 

Habitat destruction and land use changes 
Species of plants 
Species of wild fauna 
Cultivated species 

Others indicators used in the study are 

Factors Indicators 

Agricultural productivity 

Natural vegetation Biodiversity 

Water resources 

===:C======--- Rice yield/ production 

Production of other crops 

Number of domestic animals 

Fish catch (culture) 

Crop diversity 

==CC=::=--- Number of tree species: diversity 

Number of trees: abundance 

Abundance of wild animal species 

Abundance of open water fish species 

Abundance of cultivated tree species 

===!C-=::.::::--- Number of tube wells 

27 

Area irrigated by ground water 

Area irrigated by surface water 

Ground water discharge rates 

Area flooded during rainy season 



Chapter 4 
Changes in natural resource base: 1970-2007 

The changes of the individual factors of the natural resource base during the period 

1970-2007 are presented in this chapter. The results are presented following the sequence 

adopted in the previous chapter. The indicators were used to measure the changes. 

4.1 Factors of the natural resource base 

4.1.1 Cultivated land 

Indicator: Land under cultivation 

The information collected from the six villages through RA and interviews. The 

changes in the total cultivated land during the period 1970-2007 has mostly taken place 

during 1970-1980 with the adoption of modem agricultural technologies eg. High yielding 

varieties, chemical fertilizers, irrigation by ground water and pesticides. 

Change in cultivated land area 

Table 4.1 indicates that land under cultivation increased during the period 1970-2007 

by 308 acres or 19.6 % of total land. In upland, cultivable land area has increased by about 

50% but increase rate in lowland was less so during the period 1970-2007. So, individually 

total cultivable land increased both areas under study. 

Number of ponds changes 

The number of ponds has changed (Table 4.2) during the period 1970-2007. Total 

number of ponds increased both in the areas and the rate of increase in the ponds was more 

in lowland than upland during the period 1970-2007. The new ponds were excavated to meet 

the surface water needs and also to elevate lands for homestead. 

Changesinlowfloodedland 

Day by day, low flooded land has been decreased and changed into medium high 

land during the period 1970-2007. The low flooded land has decreased by about 50% both 

upland and lowland. Low flooded land declined in all villages during this period (Table 4.3). 

The low lands were filled up to expand area under crops (Fig. 4.1 and 4.2). 
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Table 4.1 

Land under cultivation in upland and lowland during 1970-2007 

Land use Area Village 1970 2007 Change 

VI 250 390 +140 

Upland V2 90 120 +30 
V3 233 310 +77 

Total 573 820 +247 
Cultivable land 

VI 74 80 +6 

Lowland V2 190 235 +45 
V3 90 100 +10 

Total 354 415 +61 

Table 4.2 

Number of Ponds: perennial water bodies in upland and lowland during 
1970-2007 

Land use Area Village 1970 2007 Change 

VI 12 14 +2 

V2 4 5 +l 
Upland 

V3 12 13 +I 

Total 28 32 +4 
Perennial 

water bodies VI 4 5 +1 

V2 
6 10 +4 

Lowland 
V3 

6 7 +l 

Total 
16 22 +6 
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Table 4.3 

Changes in low flooded land ( area in acre) in upland and lowland during 
1970-2007 

Land use Area Village 1970 2007 Change 

VI 20 15 -5 

V2 15 5 -10 

Upland 

V3 10 1 -9 

Total 45 21 -24 

Low flooded 
land 

Vl 5 4 -1 

V2 50 30 -20 

Lowland 

V3 15 5 -10 

Total 70 39 -31 
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Fig. 4.1 Low flooded land area in the village Udanpara 

Fig. 4.2 Perennial water bodies in the study area (Udanpara beel) 
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Decline in fallow land 

During the period 1970-2007, fallow land has decreased significantly and local 

fanners have converted into crop land or used for other purposes. About 70% of the fallow 

land has been converted into crop fields both the upland and lowland areas during this 

period (Table 4.4). 

4.2 Natural vegetation 

Non-cultivated plants and trees are important resource for the villagers. These 

provide food, building material, fuel, feed, and other needs often are source of common 

property (Fig. 4.3 and 4.4). 

Indicator: Natural vegetation and trees in 1970- 2007 

There were large stretches of wild vegetation cover in the past (1970) providing 

different kinds of materials. Extensive areas of wetland, grassland and fallow land with 

natural trees were present (Table 4.5). Local People reported rapid depletion of these during 

1980s. Group discussion and memory recall indicated that the process of deforestation and 

removal of trees was due to rapid population growth and increased demand as well as hard 

ship during that period. Table 4.5 also indicates that the number of fruit trees increased but 

multipurpose and wood trees decreased both in the upland and lowland. Seedling derived 

plants (naturally growing species) decreased but people planted more graft derived trees. 

Total number of plants in upland is more than the lowland areas. During the period 1970-

2007, the changes in tree population was more notable. Also much of the tree population are 

asexually propagated (grafts) rather than sexually reproduced (Fig. 4.5 to 4.11). 

In recent years (1995-2005), local forestation and tree plantation in and around 

homesteads was apparent (Table 4.6). The local villagers were reported to be motivated by 

tree plantation drives and also by high prices of timber, fruits, fuel and food during the last 

two decades (Appendix 2). 

Indicator: Biodiversity changes 

The Table 4.7 indicates that the tree population and local vegetation changed in 

character and quality too. It also indicates that fruit and multipurpose trees are increasing 

day by day in both areas. Wood yielding plant though are increasing in upland areas but 

decreased in lowland areas during 1971-1990 and recovering now. Much of the indigenous 

species have been replaced by multipurpose and fruit tree species. It has been reported that 

many wild species of the natural vegetation have become very rare or totally eliminated. For 
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Table 4.4 

Changes in fallow land (area in acre) in upland and lowland during 
1970-2007 

Land use Area Village 1970 2007 Change 

VI 50 10 -40 

V2 20 3 -17 

Upland 

V3 50 2 -48 

Total 120 15 -105 
Fallow land 

VI 2 1 -1 

V2 30 20 -10 

Lowland 

V3 10 3 -7 

Total 42 6 -36 
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Table 4.5 

Comparative study of tree population between upland and lowland in 1970-2007 

U pland(Danga) Lowland (Beel) 

Year Village 

Fruit Multi Wood Seedling Graft Fruit Multi Wood Seedling Graft 

Vl 564 3832 4074 8387 83 46 373 349 395 24 

1970 V2 182 1661 2052 3846 49 63 532 628 1188 35 
V3 214 783 1843 2821 19 47 578 247 859 13 

Total 960 6276 7969 15054 151 156 1483 1224 2442 72 

Vl 2169 1988 2075 4236 1996 111 177 153 159 129 

2007 V2 2248 2524 1765 4376 2161 202 478 274 701 253 
V3 1118 1205 2027 3551 799 119 486 223 656 172 

Total 5535 5717 5867 ·12163 4956 432 1141 650 1516 554 

* Multi= Multi purpose trees 
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Year Village 

Vl 
V2 

1931-1950 V3 
Total 

Vl 
V2 

1951-1970 V3 
Total 

Vl 

V2 
1971-1990 V3 

Total 

Vl 
V2 

1991-2007 
V3 

Total 

Table 4.6 
Species of tree population between upland and 

lowland (1931-2007) from memory recall 
Upland (Danga) Lowland (Beel) 

Fruit Multi Wood Fruit Multi 

Sp. No. Sp. No. Sp. No. Sp. No. Sp. No. 

8 109 9 1360 20 1493 5 14 9 146 
6 9 9 468 16 443 7 9 8 124 
3 16 9 204 15 569 6 14 9 210 

134 2032 2505 37 480 

9 141 9 1113 20 1423 5 10 9 117 
9 44 9 628 17 673 6 17 9 170 
10 101 9 380 18 456 7 25 9 224 

286 2121 2552 52 511 

11 285 9 1403 22 1158 9 22 9 110 
10 121 9 565 19 936 6 21 9 284 
9 107 9 199 17 818 9 24 9 98 

513 2167 2912 67 492 

11 2169 9 1988 23 2075 10 111 9 177 
11 1981 9 2524 19 1765 9 124 9 486 
10 1118 9 1205 21 2027 11 202 9 478 

5268 5717 5867 437 1141 
36 

Wood 

Sp. No. 

15 171 
11 81 

13 231 
483 

12 94 
10 71 
17 260 

425 

12 66 
13 95 
16 137 

298 

12 153 

13 223 
15 274 

650 





Fig. 4.5 Agro forestry covered by exogenous tree population (Swietenia mahogany) 

Fig. 4.6 Road side plantation covered by exogenous tree populations in the village Jashopara 
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