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About 28 wetlands or beels with 1821 hectore of total land in puthia. Among 

them, only 890 hectore area were used for cultivation in 1990 and 1739 hectore 

are using for cultivation in 2014. Now a trend has been started to digging pond 

in the beel area. 

In 1990, cultivation mostly depend on organic manure but in 2014 use of 

chemical fertilizer has tremendously increased. In 1990 most of the people used 

only 5-7 items of pesticides on their cultivable land on the other hand the use of 

pesticide practices increasing in the study area up to 15-22 items in 2014. 

There were about 31 species of fruit plants, 29 species of timber plants and 43 

species of medicinal plants were commonly found in 1990, but in 2014 it is only 

22 species of fruit, 18 species of timber plants and 25 species of medicinal plants 

are commonly found respectively. 

A total of 184 plant species were identified in the six study villages during last one 

year 2014. Among the 184 plant species, 45% weed species, 15% vegetable, 12% 

fruits species, 10% timber species, 4% spices and 14% medicinal plants species. 

In case of wild animal, in 1990 about 21 species were seen in the study area but 

depletion of wild animals are occurring in the study area, Only about 14 species 

rarely found in 2014. About total 34 species of  birds recorded and were common in 

1990. But only 25 species are common in 2014. About 39 species of fish were 

common in 1990. But only 21 species are common in 2014. 

A total of 75 animals species were identified in the six study Villages during last 

one year 2014. Among the 75 animals species, 3% livestock, 4% poultry, 3% pet 

animals, 19% wild animals, 33% birds and 38% fishes species.  

Findings of this study that cultivation/land used pattern (50%), Use of chemical 

fertilizer (9.2%), Use of pesticide etc. (16%), Irrigration (4.4%), Hybrid, HYV and 

Exotic plant (4.5%), Use of modern agriculture technology (5.2%), Habitat 

distruction (3.4%), Road constration and urbanization (4.7%) and others (2.6%) 
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rate of incidence of water born diseases like diarrhoea and dysentery is related to 

a lowered water table. 

Karim et.al. (1997) reported that Chemical fertilizers and pesticides have been 

widely and extensively used in Bangladesh agriculture. Continuous use of inorganic 

fertilizers alone to soils had a deleterious effect on soil productivity and a steady 

declining trend in crop productivity associated mainly with loss of inherent soil 

fertility. Excessive uses of chemical fertilizers also reduce water conservation 

capacity of soil. Annual depiction of nutrient (NPKS) under intensive cultivation 

ranges between 180-250 kg/ha. The organic matter of more than 50% of cultivated 

soils in Bangladesh is said to he below the critical level of 1.5% and still declining 

at an alarming rate. Large quantities of chemical fertilizers and pesticides are 

being used in this country and their annual use is steadily increasing. 

Therefore, it is clear that large scale use of fertilizers, pesticides and irrigation 

water by the farmers for a long period as well as non judicious use have been 

damaging the natural resources such as land, fishes, beneficial insects, soil 

microbe, etc. Agriculture and environment has a close relationship and interacts 

with each other in such a way that the health of agriculture depends on the 

proper functioning of environmental process and the health of environment 

depends upon a respectful agriculture. 

Lack of environmental education and awareness programs training and 

motivation activities; rural people used cowdung, homestead waste, crops and 

vegetables wastes as fuel instead of managing the crop field which lead to 

vulnerable soil erosion, nutrient depletion, or other natural hazards like air and 

water pollution. In this case the farmers need training and motivation about 

production and judicious processing, preservation and utilization of organic 

waste from various sources for sustainable livelihood. So, it is necessary to 

increase environmental awareness of the farmers about sustainable system. 

Sustainable system is a management strategy which helps the producer to choose 
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areas like ground water, pesticides, shrimp farming, etc. also caused tremendous 

environmental hazards particularly in the reduction of fish production, human 

and animal health hazards, large scale killing of beneficial insects and the allied 

biological organisms that make an imbalance in the natural orders of both flora 

and fauna. Due to improper use of agro-chemicals and irrigation water, most of 

the farming and fishing communities in many technological zones of Bangladesh 

are affected. Before the introduction of “Green Revolution Technology” 

packages, the use of agro-chemicals was very limited in Bangladesh. But after 

the introduction of “Green Revolution” packages, the use of chemical fertilizers 

and pesticides has been widely and extensively used in Bangladesh agriculture. 

Large quantities of chemical fertilizers and pesticides are being used in this 

country and their annual use is steadily increasing. On the other hand, the 

successful introduction of HYV, the application of better management 

techniques, and the increasing demand for fertilizers and labour are predicted for 

a rapid extension of irrigation in the country. 

Yu et at. (2009) reported that the use of chemical fertilizer on their agriculture land 

and lose of their ecological system effects the water source which causes pollution 

to both the surface and ground water, which also highly impacts human water use 

and also makes water a scare resource. Agriculture activities, by using chemical 

fertilizers creates negatives impacts on soil fertility because of the long-term 

resistance the ecosystem has of pesticide which results in the lost of beneficial 

organisms, earthworm, micro-organism, and other species. Pesticides can also 

impact mammals, butterflies, bees, amphibians, plant, and soil fertility. 

In addition, Khaleque (1993) and Reazuddin (1994) reported that about 50 

percent of the fertilizers applied to soil remain unused and causes enormous 

chemical reactions resulting in deterioration in the water conservation capacity 

of soil. It also causes imbalance to soil’s natural capacity to resist decay. 

Chemical fertilizers also contribute to global warming by emitting nitrous oxide 

(one of the greenhouse gases), in the atmosphere. Global warming potential of 
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water but it will gradually reduce the per unit production of output for the long 

term. So, it is needed urgently to reduce the use of agro-chemicals and irrigation 

water for economic benefit of the country as because many unwanted problems 

arise due to their abuse. 

In this regard, sustainable farming system is a prime consideration to save the 

environment. Sustainable agriculture encompasses soil and crop productivity 

economics and the environment. Sustainable agriculture is the integration of 

agricultural management technology to produce quality food and fibre while 

maintaining or increasing the soil productivity, farm productivity, and the 

environmental quality. There is a wide scope to maintain sustainability by 

following the techniques of organic farming i.e., use of organic fertilizers, 

biofertilizers, and integrated pest management (1PM) techniques and also by 

reducing country’s population growth to a manageable size. 

1.3 Biodiversity 

1.3.1 Biodiversity: Definition  

Biodiversity or biological diversity is a neologism and a portmanteau word. It is 

the diversity of and in living nature (WorldIQ, 2009). Keystone Center (1991) 

stated that it is the diversity life, ranging from the level of gene to species. 

Biodiversity is often used as a measure of the health of biological systems. In the 

simplest of terms, biological diversity is thevariety of life and its processes; and 

it includes the variety of living organisms, the genetic differences among them, 

and the communities and ecosystems in which they occur. However, there are 

several other definitions available in literature as described below. 

The Convention on Biological Diversity (CBD, 1992) defines 'Biological diversity' 

as the variability among living organisms from all sources including terrestrial, 

marine and other aquatic ecosystems and the ecological complexes of which they 

are part; this includes diversity within species, between species and of ecosystems. 
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Biological diversity, simply stated, is the diversity of life. As defined in the 

proposed US Congressional Biodiversity Act, HR1268 (1990), biological diversity 

means the full range of variety and variability within and among living organisms 

and the ecological complexes in which they occur, and encompasses ecosystem or 

community diversity, species diversity, and genetic diversity (Jensen et.al., 1990). 

1.3.2 Biodiversity: Concepts and Elements 

Biodiversity is not simply the number of genes, species, ecosystems, or any other 

group of things in a defined area. A definition of biodiversity that is altogether 

simple, comprehensive, and fully operational (i.e. responsive to real-life 

management and regulatory questions) is unlikely to be found. Noss (1990) said 

that more useful than a definition, perhaps, would be a characterization of 

biodiversity that identifies the major components at several levels of organization. 

According to WRI (1992), biodiversity is the totality of genes, species, and 

ecosystems in a region. 

Keystone Center (1991) stated that biodiversity can be divided into three 

hierarchical categories - genes, species, and ecosystems that describe quite 

different aspects of living systems and that scientists measure in different ways. 

This hierarchy of the parts and processes of biological diversity is admittedly 

artificial, and it has a distinct human context. However, it provides a focus for a 

concept that is infinitely varied and dynamic and that must be addressed in light 

of the full spectrum of human needs and aspirations. 

Because biological diversity is so complex, and much of it is hidden from our view, 

unknown, or both, it is necessary to establish means of addressing its distinct and 

measurable parts. Most basic of these is genetic variation. Genetic variation within 

and between populations of species affects their physical characteristics, viability, 

productivity, resilience to stress, and adaptability to change. 

A second, more easily recognized aspect of biological diversity is distinct species. 

Some species, such as American elk, rainbow trout, and ponderosa pine are 
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wetlands, rivers, estuaries, fresh and salt water. According to WRI (1992), 

ecosystem diversity is harder to measure than species or genetic diversity because 

the "boundaries" of communities, associations of species and ecosystems are 

elusive. Nevertheless, as long as a consistent set of criteria is used to define 

communities and ecosystems, their numbers and distribution can be measured. 

1.3.2.3.1 Ecosystem Components 

According to Grumbine (1993), ecosystem components refer to the inhabiting 

species in all their variety and richness. Many different species, gene-pool 

abundance, and unique populations are what most people think of when they 

hear the term "biodiversity". But there is much more to consider.  

1.3.2.3.2 Ecosystem Str ucture 

According to Grumbine (1993), ecosystem structure refers to the physical 

patterns of life forms from the individual physiognomy of a thick-barked 

Douglas-fir to the vertical layers of vegetation from delicate herbs to tree 

canopies within a single forest stand. An ecosystem dominated by old, tall trees 

has a different structure than one comprised of short, quaking aspen. And there 

is more structure in a multilayered forest (herbs, shrubs, young trees, canopy 

trees) than in a single sagebrush grassland, prairie, or salt marsh. 

1.3.2.3.3 Ecosystem Function 

According to Grumbine (1993), ecosystem functions are hard to see in action. 

"You can't hug a biogeochemical cycle," says one ecologist. But without the part 

of the carbon cycle where small invertebrates, fungi, and microorganisms work 

to break down wood fiber, the downed logs in an ancient forest would never 

decay. Natural disturbances also play a role. Wildfires release nutrients to the 

soil, weed out weak trees, and reset the successional clock. The energy of falling 

water creates spawning beds for salmon even while it carves a mountain's bones. 

Plants breathe oxygen into the atmosphere. Ecological processes create 

landscapes and diverse environmental conditions out of life itself. 
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Hossian and Bari (1996) reported that generally wives (39.8%) were more 

involved than husbands (34.8%) in the application of manure (decomposed 

leaves, household wastes, cow-dung’ etc.) and fertilizers to homestead vegetable 

garden. However, this pattern was prominent amongst landless and marginal 

farm categories but husbands were more involved in soil fertility management 

than wives on small, medium and large farms. 

Miah and Hossain (2001) indigenous knowledge on homestead forestry was 

explored in the areas of plating programmers, (Azadirachta indica and Artocarpus 

heterophyllus), forestry products and services, women involvement, spacing of 

plantation, tending and cultural operations and problems in the homestead 

forestry. The study revealed some important indigenous management 

technologies, which may be used along with the scientific management technique 

to sustainable manage e the homestead forestry resources in Bangladesh. 

Nahar (2000) reported that extent of participation of rural women in homestead 

vegetable cultivation, post harvest activities, poultry raising and goal rearing 

were 40 percent, 62 percent, 54 percent and 47 percent respectively. Age of the 

rural women had no significant relationship with their participation in 

homestead agriculture activities. She also found that majority of the 

respondents possessed moderate level of knowledge about homestead 

agriculture, attitude homestead agriculture, innovatieness and extension contact 

whereas cosmopolitans was found low. 

Shrestha (2002) reported that trees retained in the middle of terrace riser and 

outside terrace on the edge were ranked first and second, respectively for soil 

conservation, fodder and fuel wood production. 

Wani et.al. (2002) reported that medicinal and aromatic plants could be a source 

of sustained income to the inhabitants’ of hilly areas, Hakims and Pharmaceutical 

industries. They also suggested for adopting strategies to improve marketing 

channels and their impact on socioeconomic condition of the local communities. 



 

 

13 

involved in seed collection, seed storage, water management, fertilizer 

application, daily maintenance and harvesting. In the case of tribal people, 

vegetables were growing mostly cared by women. Urban women were also eager 

to grow vegetables in the homestead. 

Women in Bangladesh are highly involved in agricultural activities like sowing, 

irrigating, mulching, harvesting, storing of seeds, seed testing, sprouting of seeds 

etc. Moreover, women are sole contributor in the entire post-harvest work up to 

making grain/crop processed, cooked and made ready as food. Halim (1987) 

stated that women are potential producer of the homestead agricultural products 

and through their participation they may contribute in intensive homestead 

production. Quddus and Bose (1985) reported that the kitchen gardening and 

home level food processing was satisfactory and profitable and women 

participation was very high with strengthening extension work and their 

participation was highly favourable. They also advocated that with existing 

social system homestead gardening may be considered a major area for women 

which have both economic and nutritional implications for the rural women 

particularly for the poor unemployed women. 

In most part of the world women provide sustenance to their families and 

communities through management and use of natural resources. In fact women are 

closely linked with ecology and environment. Rural women collect tree leaves, 

twigs, ecological food, fruits and medicinal herbs for family consumption. Women 

maintain the diversity of their physical ecological needs. But they are the worst 

victims of environmental degradation by deforestation and commercialization of 

forests and crops, drying of wetlands, arsenic pollution, shrimp cultivation, soil 

erosion, riverbank erosion, contamination from agricultural chemicals and changing 

the ownership patterns of forests and natural disasters such as cyclones, floods and 

droughts (ADB, 2001; NCBP, 2005).  
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annual income per household was found as taka 49,055 and homestead 

agroforestry contribute about 22% of that income. A total of 1341 individuals 

under 37 different tree species including bamboo were recorded in the study 

area. Among the tree species, Mangifera indica was highest in number (mean 

6.11/household) followed by Samanea saman (mean 5.93/household) and Areca 

catechu (mean 3.28/household). Tree grown in homesteads played significant 

role, among others, by providing fuel and cash in emergency situation. 

1.3.5 Status of Biodiversity in Bangladesh and Surrounding Countries 

In a world of increasing globalization and environmental degradation, 

management of its most valuable living resource, biodiversity, is one of the most 

important and critical challenges facing mankind today. According to CBD 

(2000), biodiversity is the resource upon which families, communities, nations 

and future generations depend. It is the link between organisms, binding each 

into an interdependent community or ecosystem in which all living creature have 

their place and role. It is the very web of life. Bangladesh is endowed with a 

number of natural forest ecosystems including inland Sal forest (Shorea 

robusta), dipterocarp forest, bamboo bushes in the hilly regions and freshwater 

swamp forests. It also has littoral mangrove ecosystems and swamp forests. In 

addition to the forests the country also has a very rich aquatic biodiversity (with 

over 400 species) and bird and plant life. The biodiversity (in the forests and 

elsewhere) is undergoing threats due to human interventions and fragmentation 

of habitats, etc. Climate change impacts are adding an extra dimension to these 

ongoing stresses (NAPA, 2005). Bangladesh possesses a rich biodiversity in 

fresh water wetland areas. Approximately 5000 species of flowering plants, 750 

species of birds (150 species of waterfowls), over 500 species of fish, 120 

species of mammals, 124 species of reptiles and 19 species of amphibians found 

in Bangladesh. About 50 species are nearly extinct and 33 species are seriously 

threatened of known vertebrates and nearly 250 species of birds are in danger 

due to rapid depletion of forest according to UNCED (1990). 
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nodiflora), Uriam (Mangifera longipes), Garzan (Diptocarpus turbinatus), 

Chaplish (Artocarpus chaplasha), Dhaki jam (Eugenia grandis), Shimul 

(Bombax ceiba), Shil koroi (Albizzia procera), Chakua koroi (Albizzia 

chinensis), Bandarholla (Duabhanga sonneratia) etc. Also there were plenty of 

bodies that included Kassalong river, many ox-bow lakes and innumerable chars 

or feebly flowing streams that formed the lifeline of Bhadi hash. With 

commission Kaptai Hydro-electric Project, increased in the vast quantity of 

flooding the favourite feeding places of Bhadi hash in chars decline the number 

of Bhadi hash and about 20 pairs of Bhadi hash in Bangladesh at present. Husain 

(1979) mentioned that the most dominant or adaptive birds species were several 

mynahs, kites, crows, magpie-robins, black drongoes, which remain on forest or 

wood, land edge and used to changes in their environment. The environment of 

man both near villages and in towns, they adapted profound to feed on man 

produced seed and wastes as well as natural food (kite, crows, mynahs and house 

sparrows), insect pests of man’s crops (magpie-robin, drongoes). Findlay et.al. 

(2005) described that wetland biodiversity loss in response to road construction 

by fitting regression models that express species richness of different taxa (birds, 

mammals, plants, and reptiles) as a function of both current and historical road 

densities on adjacent lands. The proportion of variation in reptile and bird 

richness explained by road densities increased significantly when past densities 

were substituted for more current densities in multiple regression models. 

Moreover, for vascular plants, birds and reptiles, there were significantly 

negative effects of historical road densities when the most current densities were 

controlled statistically. They showed that the full effects road construction on 

wetland biodiversity might be undetectable in some taxa for decades. 

According to Miller (2005), biodiversity loss is a matter of great concern for 

increasingly disconnecting of people from nature. Broad-based public support 

for biodiversity conservation in public places is required to promote 

opportunities for meaningful interactions with the natural world to protect native 
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The biodiversity and its conservation have now become a global agenda. It refers 

to the variety and variability among living organisms, such as plants, animals 

and micro-organisms. It is usually measured in terms off number of species in an 

area and encompasses genus, species, economic benefits in terms of food, 

medicine, industrial raw materials, etc., and in maintaining the balance of the 

environment and the ecosystems. 

Bangladesh is unique in having a wide variety of plant species with enormous 

genetic diversity. In addition to many valuable timbers and wood tree species, the 

forests and the village groves have been important source of numerous wild 

resource species, like fruit and nuts, fuel and fodder, vegetables, medicinal plants, 

bamboo and many other non-wood forest species. Ali and Ahmed (2001) reported 

that plant biodiversity in Bangladesh is estimated at over 5,000 species of higher 

plants, some 158 of which are found in freshwater wetlands and 334 in coastal 

wetlands. Key components of Bangladesh’s plant biodiversity include its globally 

significant mangrove resources as well as the within-species genetic diversity 

found in several thousand varieties of rice grown within seasonally flooded areas. 

Rahman et.al. (2004) a preliminary survey on medicinal plant diversity in the 

flora of the kingdom of Saudi Arabia. They had been made the survey with 

seven families; Amaranthaceae, Apocynaceae, Capparidaceae, Euphorbiaceae, 

Labiatae, Polygonaceae and Solanaceae. As an initial study these families are 

represented in the flora with 254 species and individually with 27, 7, 29, 66, 76, 

22 and 33 species respectively. Of these, 86 species, so far investigate are 

medicinal, distributed in these seven families as follows: 7, 5, 13, 20, 23, 7, and 

12 respectively. The labiatae have the highest number (23) of medicinal plants 

among them while maximum medicinal plant diversity within the family has 

been observed with the Apocynaceae.  

According UNCED conference (2006) Ex-situ conservation means the 

conservation of components of biological diversity out side their natural habitat. 

Ex-situ conservation of genetic resources is often called gene banks. Living on 

like botanical gardens, arboreta, or field gene banks. 
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about crop rotation and environmental knowledge of the farmers. Islam (2008) 

reported the relationship between knowledge about crop rotation and the 

environmental awareness as positively significant.Shalehin (2010) found that 

there was significant relation between the knowledge about crop rotation of the 

farmers with their environmental awareness.  

1.6 Using of Manure and Environmental Awareness 

Bishwas and Salam (1993) reported that the combined treatment of organic 

manure and mulch significantly influenced the soil properties, parameters of 

growth, yield and quality of carrot. Islam (2003) found that the knowledge about 

organic manure showed significant and positive relationship with their 

composite adoption of organic manures. Peigne and Girardin (2004) conducted 

an experiment and found that the main environment components potentially 

affected by causing pollution were air and water. Various gases released by 

composting, such as NH3, CH4 and N2O can impact air quality and are therefore 

studied because they all have environmental impacts and en be controlled by 

composting management. Ceotto (2005) focused the efficient use and 

management of animal waste for curbing the rise of anthropogenic 

carbondioxide in the atmosphere. The use of animal waste in the crops through 

farmyard manure possibly enhances the carbon sequestration in the agricultural 

soils. Islam (2005) observed that the organic farming with cowdung and poultry 

manure and their combination with inorganic fertilizer showed a significant 

positive effect on soil moisture, organic matter, total N, available P, 

exchangeable K and available S but negative effect on soil pH. Rashid (2006) 

reported that knowledge of using organic manure had significant relationship 

with the attitude towards the use of chemical fertilizer and organic manure in his 

study area. Siddique (2007) found a positive relationship between organic 

manures and soil properties. Sharker (2007) found positive significant 

relationship between organic manures and yield attribute of soybean. 
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agrochemicals, including pesticides, by industrialized agricultural systems 

worldwide threatened human health and the health of ecosystem.  

1.9 Modern Agricultural Practices in Bangladesh 

Parveen (1995) in her study on awareness of farm women on environmental 

degradation due to use of some selected modem agricultural technologies found 

that 65% of the farm women had poor awareness, while 29% had medium and 

6% had high awareness on environmental degradation. 

Hossain (2000) conducted a survey on 105 farmers of four upazila (Sherpur Sadar, 

Nakia, Nalitabari and Jhinigati) under Sherpur district and he found that in his 

study on farmers knowledge and perception of Binadhan-6 in the Boro season, 21 

% low knowledge and lowest proportion 14% possessed high knowledge. 

Uddin (2001) conducted a survey on 69 farmers of two upazila at Khalihati and 

Ghatail under Tangail district and he found that 0% farmers had low knowledge, 

58% farmers had medium knowledge and 42% farmers had high knowledge 

have taken less care in intensive rice farming and environmental hazards and 

associated problems i.e. knowledge on agrochemicals of BSs had significant 

relationship with their opinion on environmental hazard and associated problems 

due to continuous and intensive rice farming. 

Sutradhar (2002) revealed that knowledge on the use of modem agricultural 

technologies of the respondents had a significant positive relationship with their 

awareness on environmental degradation. Roy (2004) found that there was 

positive significant relationship between knowledge about use of modem 

agricultural technologies and environmental knowledge of the farmers. Hasan 

et.al., (2005) conducted a study and found there was a significant relationships 

between IPNS knowledge and environmental awareness. Bene (2006) found that 

there was a significant relationship between the knowledge about agricultural 

activities of the respondents with their environmental awareness in farm and 

homestead activities. 
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2.3 Sample of the Study 

Data were collected from samples, selected following a proportionate stratified 

random sampling technique. A village-wise list of farmer’s households according to 

the farm categories (i.e. medium, small and landless) was prepared first. Then heads 

of households were selected randomly and proportionately at the ratio of 1:3:4 from 

medium (1.01-3.00 ha), small (0.21-1.0 ha) and landless (0.01-0.2 ha) farms, 

respectively, following the prevailing distribution of different farm size categories. 

There was no large farm (above 3.00 ha) household in any of the six villages. An 

equal number of samples were taken from each of the six villages. Thus, a total of 

144 household heads (24 from each of the six villages) constituted sample of the 

study (Fig. 2.1). 
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The impacts of agriculture practices on sustainable biodiversity over time were 

measured by “Time Trend” technique. Time trend is carried out with an objective 

to show qualitative and quantitative changes in one or more issues with time. 

Amount of crop land, market price of crops, no. of domestic animals, no. of trees, 

rainfall, population, housing etc. may be the issues of “time trend” analysis (Huda, 

2005). Thus, the changes (increase or decrease) in biodiversity in the study area 

over last two and half decades (1990-2014) were assessed by “Time Trend” 

technique. It was done through the Focus Group Discussion (FGD) conducted at 

Six selected villages during study period. Respondents of each village were 

grouped into four categories such as – (i) 30-39 years, (ii) 40-49 years, (iii) 50-59 

years and (iv) 60 years and above and were asked to indicate biodiversity in their 

locality, respectively for the period of 1990-2014. Each group was consisted of 5 

respondents i.e. there were 20 respondents in each FGD. Six FGDs were 

conducted separately at six selected villages. Respondents of each group were 

asked to mention the name of different types of plants ( field crops, fruit, timber, 

medicinal, ornamental, etc.), domestic animals, wild animals, birds and fishes, etc. 

in their locality during the period of time specified for respective group. The name 

of each of the species of plants, animals, birds and fishes was recorded carefully. 

The list of plants and animals which had already been lost or their number 

reduced alarmingly in the study area or in the locality were recorded through 

interview and FGD. Respondents were asked to mention the name of lost/ rare 

(threatened) plants, animals, birds, fishes and recorded accordingly. It appears in 

the question no. 10-12 of the interview schedule in Appendix 1. 

2.4.2 Measurement the Impacts of Agricul ture Practices on Sustainable 
Biodiversity with Modernization 

Six villages namely, a) Baroipara (traditional village), b) Ramjibonpur (semi-

modern village), and c) Khathalbaria (modern village) of Puthia Union and 

Pouroshova, d) Shilmaria (traditional village), e) Udanpur (semi-modern 

village), and f) Pompara (modern village) were selected for determining the 
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2.6.1 Primary Data 

2.6.1.1 Face to Face Interview 

The quantitative data were collected through face to face interview.  

2.6.1.2 Direct Observations 

Observation is an important technique for collecting data when the information 

is considered sensitive and when a high degree of reliability and accuracy is 

required (Narayan, 1996). 

2.6.1.3 Focus Group Discussions (FGD) 

Focus Group Discussions(FGD) refers to group discussion on certain issues 

involving persons who are associated with that particular issue e.g. group 

discussion on agriculture with persons involved in agriculture (Huda, 2005). 

2.6.1.4 Case Study 

Case study strategy have been used as a means of in-depth investigation which 

allows an investigator to address a broader range of historical, attitudinal and 

observational multiple sources of evidence. This provides the opportunity to 

develop the convergence of lines of inquiry and a process of triangulation. How’, 

´Why’ and ´What’ type of questions of any research can be addressed with case 

study strategy. In this study, Case Study strategy is used to gain a deep insight and 

for scrutinizing of the data collected from the respondents through other techniques. 

2.6.2 Secondary Data 

i)   Data were collected from different organizations.Such as 

Department of Agricultural Extension 

Department of Livestock and Fisheries 

Department of Forestry 

Bangladesh Bureau of Statistics (BBS) 

Department of Meteorology 

ii)   From newspaper, journals, different thesis and internet applications. 



Chatper 3  
Results and Discussion 

3.1 Agriculture Practices in the Study Area 

Agricultural practices are increasing day by day due to high demand of foods, 

resulting the area of jungle, bush, fellow land and water bodies have been 

reducing at alarming rate. This Chapter deals with the systematic and logical 

presentation of results of the study. The findings and discussion have been 

presented here in line with the objectives of the study. Necessary explanations and 

interpretations have also been incorporated here on logical basis of the findings. 

Puthia has a total land about 192.64 sq.km area with 6 union, 1 Pouroshova and 

128 Mouza. It also consists of 19 Agricultural block, 41717 total farmers family, 

15052 hectre of cultivable land, 910 hectre of fruit garden, 2500 hectre of 

hoestead area. Within the total land area cultivable land is about 15052 hectre, 

which comprises 854 hectre of single cropland, 9708 hectre of double cropland, 

26253 hectre of triple crop land and 2372 hectre of more than triple crop land. 

Cultivable land area are divided into four categories are- (a) High land (9446 

hectre) (b) Medium high land (3031 hectre) (c) Medium low land (2346 hectre) 

and (d) low land (229 hectre). Crop intensity is about 260% (Appendix 2.1). 

There are 21 seed dealer of BADC, 08 fertilizer dealer of BCIC, 63 retail 

fertiflizer seller, 21 pesticide whole seller and 354 relailer of pesticide licese 

holder, 201 deep tube wells, 8291 shallow tube wells and uncountable 

submersible pumps present in Puthia Upazilla (Appendix 2.1).  

Agriculture practices is mostly done by the farmers, who produced different 

types of crops such as cereal crops, pulses, oilseed, sugar, spices and vegetables 

in puthia Upazilla. These crops are produced by the farmers in three seasons.  

1. Robi Season (November-March) 

2. Kharif-1 Season (March-June) 

3. Kharif-2 Sesaon (July-October) 
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It is indicated from the above figure 3.1  that in Robi season crop as  Rice, Wheat, 

sugarcane and oilseed production area were decresed from 2008 to 2014 and 

Maize, Pulses, Spices, Potato, Garlic, Onion and vegetable production area were 

increased in 2014 from 2008. So, it can be said, that hybrid, HYV and modern 

agriculture practices increased for economic gain and the demand of food.  

In Kharif-1 Season 24 types of crops were cultived such as 2 types grains- (Aus 

rice (Oryza sativa), Maize (Zea mays), Jute (Corchorus capsularis)), Pulses- 

Mung bean (Vigna radiate), Sesame (Sesamum indicum), 2 types fruits- Papaya 

(Carica papaya), Banana (Musa sapientum), Chilli (Capsicum frutescesns), 16 

types vegetable- Bringal (Solanum melongena) , Okra (Abelmoschus esculentus), 

potol (Trichosanthes diocia), Bitter gourd (Momordica charantia), Ribbed gourd 

(Luffa acutagula), Chichinga (Trichosanthes anguina), Wax gourd (Benincasa 

hispida), Sweet gourd (Cucurbita maxima), String bean (Vigna Sesquipedalis), 

Red amaranth (Amaranthus gangeticus), Indian spinach (Basella alba), Stem 

amaranth (amaranthus lividus), Drumstick (Moringa oleifera), Eddoe 

(Calocasia esculenta), Cucumber (Cucumis sativus), Cucumber (Short) 

(Cucumis anguina) in 5157, 7458, 6021 and 6575 hactre during 2008-2009, 

2012-2013, 2013-2014 and 2014-2015 respectively (Appendix 2.4).  
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Figure 3.2: Comparative Statement of Different Crops Cultivated Area (Acre) in 

Khorif 1 Season from 2008- 2014 
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have been totally eliminated now from the study area). This monoculture of rice 

resulted in loss of the crop species and their local varieties from the study area 

according to respondents of the FGDs and interview. 

Total rice land area are decreased but other crop area increased in the study areas 

during the period 1990-2014. This reduction in crop diversity and replacement of 

traditional cropping system by HYV- fertilizer package had severe effect on soil 

fertility, pest abundance and other ecosystem functions. Boro varieties were not 

cultivated during 1990s but now the area under Boro is increasing. Local Aush and 

Aman are not grown in the study area at present time. 

Wheat: Wheat is the second most important cereal crop in Bangladesh and its 

production is expanding rapidly. However, wheat production is very sensitive to 

environmental production conditions and managerial practices. It was realized 

that though about 80 percent of the total cropped area of Bangladesh is devoted 

to rice cultivation, rice alone could not meet the food requirement of the country. 

Wheat was therefore chosen as an alternate food crop in the winter season, 

which remains mostly free from natural calamities. The common cultivated 

varieties are locally known as Sonalika, Kanchan, Balaka, Ananda, Akbar, 

Barkat, and Aghrani mentioned respondents during FGDs and interviews. 

Maize: Maize is an attractive crop for Bangladeshi farmers for several reasons, the 

demand from producers of poultry and fish feed who purchase approximately 90% 

of maize produced in the country in particular. Only the remaining portion is used 

for human consumption. Furthermore, maize has at least double the yield potential 

of rice and wheat and thus provides greater returns for lower production costs. 

Recenty maize cultivated area increased mentioned by FGDs and interviews. 

Vegetables: According to the Department of Agricultural Extenstion 17 types of 

vegetables were grown in the period 2008-2014 (Appendix 2.3), but an 

increasing trend was observed for vegetables cultivation area and types both 

were increased recently mentioned respondents during FGDs and interviews. 
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Jute: Jute is the major fibre crop of the country. Despite the relative decline in 

importance of jute in agriculture, potential still exists for the fibre to increase its 

contribution to the economy through productivity increases and diversification. 

The share of raw jute and jute goods in the total exports of the country has been 

declining but still remains significant. In this situation, government has taken 

special measures to encourage farmers to further intensify jute production in 

order to satisfy domestic and export demand. To enable jute to compete with 

synthetics, emphasis has given to jute goods utilization. 

The result of the study supported by Rahman (2015) and he said in his study that 

the number of local varieties of varieties crops is steadily declining due to 'the 

Promotion and economic consideration of only a few selected varieties, 

especially of the High Yeld Varities (HYV) of rice and wheat and other crops. 

This is causing of irreparable loss to the genetic diversity of our crop plants and 

their wild relatives. 

3.2 Cultivated and Irrigated  Land in the Study Area 

Table 3.1 shows that in 1990, total cultived land was 36157 acre and irrigation 

land area was only 4514 acre (12.5%). But in 2014, total cultivable land is about 

36481 acre and irrigation area were same (100%). Now a days, the pattern of 

croppiong and cultivable crops are charging in the fields. Irrigation is an 

essential tools for crop production now. Figure 3.4 also shows cultivated and 

irrigation land area of 1990 and 2014. 

Table 3.1:  Total Cultivated and Irrigation Land (Acre) of Puthia Upazila 1990-
2014 

1990 2014 

Cultivated Irrigation  Cultivated Irrigation  

36157 4514 36481 36481 

Source: Official record of DAE, Puthia 
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Table 3.2 shows that six study villages cultivable and irrigated land area in 1990-

2014. We found that in 1990 irrigated area were only, Baraipara (9.5%), 

Ramjibanpur (5%), Kathalbaria (5%), Silmaria (21.7%), Udanpur (30%) and 

Pampara (20%). But in 2014 year, 100% cultivated land are under irrigation. The 

result of this study supported by Aminul et. al., (2012)  and said that labour and 

irrigation costs together normally account for two- thirds of the total cost of 

production. Mandol (2006) also supported this finding.  
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Figure 3.5:  Cultivated and Irrigated Land of the Study Area  from 1990 - 2014 

Individual cultivable land area increases during the period 2014 in the six study 

villages.The total cultivated land during the period 1990-2014 has mostly taken place 

with the adoption of modern agricultural technologies eg. High yielding varieties, 

chemical fertilizers, irrigation by ground water and pesticides. 

During the period 1990-2014, fallow land has decreased significantly and local 

farmers have converted into crop land or used for other purposes. About 98% of 

the fallow land has been converted into crop land both the upland and lowland 

areas during this period from FGDs.  
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greatly reduced, but the cultivated  fish abundance in ponds increased, though 

most of the species being exotic, Silver carp, Big head carp, Mirror carp, Grass 

carp, Black carp,Thai pangus, Talapia etc. The result of the study supported by    

Khondoker et. al., (2014). They said that once Beel Bakar was rich in biodiversity 

and important for local fisheries. The result of the study also supported by Azhar 

et. al., (2013) and they said that wetlands are being continuously lost or degraded 

primarily because of various recent developments, such as shrimp culture, which 

reflect a lack of community awareness of wetland functions and values. 

Ramamasy and Baas (2007) also support are above findings. 

Some people has established brick field on their cultivable land (Plate 3.5). As a 

result, crop land degradation and air pollution increased day by day. Some crops 

are damaged by the natural calamities like flood and drought (Plate 3.2 & 3.6). 

Changing in agriculture practices has been occur from past to till date. Manual 

practices with land, ploughing with cow has been replaced by ploughing with 

tractor, power triller etc. (P late 3.7 and Plate 3.8). 

To meet up the food demand of over population different hybrid crops and 

vegetables and high yielding variety (HYV) crops are now cultivated in the crop 

fields (Plate 3.10). Hybrid varity required a less space but provide more 

production. But due to cultivation of selected crops and vegetables, native varity 

are disappearing day by day. 

Due to population increase, peoples are using land more and more. Wild 

vegetation or fallow land of a house is absent now (Plate 3.11). Even fallow land 

beside their homestead are now using for cultivation purpuses (Plate 3.12). 

Cattle and goat were seen in grazing was a common matter in past (Plate 3.13 

and 3 .14). Now residential buildings are constructed on crop fields (Plate 3.15). 

Filling of pond due to human demand (Plate 3.16). As a result, all these activities 

creates a pressure on natural biodiversity in the study area and geometrically 

decrease of biodiversity. 




























































































































































