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Executive Summary

Bangladesh has made significant progress towards achieving its goal of food grain 
self sufficiency. This achievement has been made based on a substantial intensification of 
modern crop varieties; an increasing proportion of land use by double- or triple-crops; 
and use of agrochemicals that has tripled since the early 1980s. There has been rising 
concern, however, that intensive agriculture may be undermining Bangladesh’s natural 
resource base and its environment. The aim of this study is therefore to study the impact 
of intensive cropping on the degradation of natural resources in some selected sites of 
Bangladesh. 

Nutrient imbalance
High-yielding modern varieties are far more demanding of soil nutrients than local 
varieties. Demands on nutrients are all the more severe given the increasing prevalence of 
multiple cropping. Use of chemical fertilizers has increased substantially.  It was found 
that the use of urea fertilizer was imbalanced in the three study sites. The use of urea in 
major crop-wise of the cropping pattern of the selected sites. Actual use (Kg/ha) of urea 
is more than double of the recommended dose of fertilizer for low level soil analysis 
interpretation at Savar area. More fertilizer is being used in Savar area because of high 
cropping intensity. In the cabbage growers, 74% farmers used over dose of urea than the 
recommended dose, 8% follow the recommended dose and 18% use urea below than the 
recommended dose.  Around 95% farmers used over dose of urea than the recommended 
dose for Spinach crop. In case of boro rice growers, 55% farmers used urea more than the 
recommended dose, only 2% followed the recommended dose and 43% used Urea below 
the recommended dose.

It is evident that the use of urea fertilizer was imbalanced in the study sites. It is 
documented in several studies that the use of low doses causes nutrient mining and 
overdoses of chemical fertilizers cause environmental hazard affecting soil and water 
quality. It was found that farmers in all the three study sites were concerned about 
fertilizer uses, increasing crop productivity and their overall food security. We also found 
from the analysis that even more N was applied but yield was not increased up to the 
level. Therefore, we can say that level of soil degradation was higher in high cropping 
intensity areas and lower in low cropping intensity areas. Yields declined despite rising 
input use indicated that productivity is falling and strongly suggests that land degradation 
is reducing achievable yields.

Farmer perceptions
There is a widespread perception of declining productivity among farmers. Farmer 

perceptions of declining productivity have also been noted in numerous surveys 
conducted in recent years. Survey of Savar Upazila in Dhaka District, for example, 
revealed that more than 81percent of respondents thought fertility was declining; Seventy 
percent respondents at Shibpur Upazila and 90 percent at B. Baria Sadar Upazila replied 
fertility was decreasing.
Environmental problems
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About 70 percent of pesticides are used on rice. Usage is highest on boro, which 
received over 50 percent of pesticide applications. Nevertheless, the amounts used per 
unit area and the total area affected are both relatively small. In 1989-90, only about 10 to 
20 percent of the area planted to modern variety rice was treated. Pesticide use on rice is 
mainly reactive rather than prophylactic—applications are only made upon detecting 
insect infestations in the fields. Use of insecticides on vegetables follows a pattern almost 
diametrically opposed to that found in rice. It was found common to spray vegetables 
such as eggplant and country beans several times a week.

Water pollution
According to the analysis on pesticide residue in surface water samples from three 

sites, no residue of the tested pesticide was found. However from the questionnaire 
survey, around 27 percent people expressed their opinion that fish resources have been 
reducing, 28 percent people informed that water pollution occurred due to wash-out of 
agrochemicals to surface/groundwater bodies, and 20 percent expressed different kinds of 
diseases affect due to pesticides application.  

Health problems
The toxicity of pesticides threatens the health of users. In rice production, pesticide 

use is widely dispersed and doses are low, so exposure is low. In vegetables, doses are 
high and applications frequent. Vegetable production is concentrated in a few areas and 
among a subset of farmers, so the population exposed is small but at high risk. 
Vegetables are often grown close to the household (because of their management 
intensity) and next to ponds or waterways (to facilitate irrigation) thus creating the 
potential for exposure of women and children and for water contamination. Farmers 
(37%) of the study sites informed that during spraying pesticide they felt burning 
sensation.  Around 28 percent farmers expressed that they had breathing problem, around 
13 percent felt dizzy, 18 percent felt itching whereas 11 percent told that they felt burning 
of eyes during pesticide application.

Food Security Status  
The food security status in the three study sites was found satisfactory. In the Savar 

area farmers were more benefited from the cropping pattern, Cabbage (100%) + Tomato 
(25%) –Aus - T. Aman. Farmers were more benefited from the cropping pattern as 
Groundnut (100%) + Onion/Garlic (33%) - Jute- T.Aman in Shibpur area. In the 
Brahman Baria area, farmers benefited from Cabbage (100%)+Tomato (25%) –Fellow –
Boro more than the other cropping pattern. 

Policy Implications and Recommendations
It is necessary to promote innovative land-saving technologies, precision agriculture 

for increasing yield potential and minimizing yield gap. Maintenance of soil fertility is 
prerequisite to sustain land productivity assuring food security. It is essential to promote 
use of balanced fertilizer to attaining optimum yield. Soil organic matter levels are 
declining rapidly with population pressure, as the land is utilized for food, animal feed 
and fuel, leaving little biological material on the soil to be recycled into soil organic 
matter. The current application of farmyard manure is much less than the previous time. 
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It is essential to use balanced farmyard manure to maintain optimum level of soil organic 
carbon content in the soil.

Recently invented ‘Bio-pesticides’ and ‘Feromen Trap’ could also be used instead of 
chemical pesticides to protect crops and useful insects. It is necessary to promote 
intensive training programme on farmer’s protection measures during application and 
also to buildup awareness among the farmers about the doses of pesticides application on 
the selected crop.

This is a study of short period of time in a limited area with small samples. 
Information generated through this study cannot be generalized for all cases. Data 
generated through questionnaire may be tested through laboratory analysis. It was not 
done due to time and resources limitation. However, future study can be taken in larger 
areas with greater number of samples. However, the generated information may be used 
for training on Integrated Crop management (ICM) practices. Long term research may be 
designed for determination of environmental degradation in different cropping practices.
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Chapter 1

INTRODUCTION

Substantial increases in irrigated area and use of modern rice varieties have led to rapid 

production growth in Bangladesh in the last decade. Continued and accelerated agricultural 

growth, which is important both for national economic growth and for poverty alleviation, 

will require further intensification. There has been rising concern, however, that intensive 

agriculture may be undermining Bangladesh’s natural resource base and its environment. 

This concern has two components. The first is that intensive agriculture may not be

sustainable. The second is that it may be damaging to the environment or to other productive 

sectors—such as fisheries—particularly through water pollution. Various aspects of these 

concerns feature prominently in the recently-prepared National Environmental Management 

Action Plan (NEMAP).

Intensification has been the driving force behind increases in production and average yields. 

However, numerous sources of evidence show that, despite rising input levels, production 

from modern varieties have been declining in many areas. Yield declines have been 

particularly marked in areas which have been under intensive cultivation the longest. Nutrient 

depletion problems seem to be the main cause of declining yields, although other factors have 

also contributed. These degradation problems are to some extent self-correcting, however, 

since farmers have incentives to respond to them, and are in fact doing so. 

The effective and responsible use of fertilizers and pesticides brings significant positive 

contributions to the crop production. However, contamination and residual effect of fertilizer 

and pesticides on the natural resources have been a serious threat to sustainable agricultural 

practices and public health. Their abusive use is threatening our agriculture as well as soil 

health, water resources and environment. Cropping intensity increased due to increased use of 

HYV of rice, vegetables and other crops. The cropping intensity and HYV of crops have 

necessitated the increased use of fertilizers and agrochemicals. Though production increased 

tremendously ensuring food security but second generation problems started pouring. The 

higher yield caused huge amount of nutrient mining from the soil degrading soil quality. 

The pesticides use, which was on an average 3,850 metric tons annually during 1973-1990, 

has gradually increased to a record consumption of 37,712  metric tons in 2008 (BBS 2006 
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and Protham Alo, 20 July 2008). Again the use of fertilizer was 2.1 million metric tons 

during 1990-91 which increased to 3.3 million metric tons during 2004-05. Though 

production increased tremendously ensuring food security but second generation problems 

started pouring. The higher yield caused huge amount of nutrient mining from the soil 

degrading soil quality. On the other hand, the residual effect of excessive use of fertilizers 

and pesticides deteriorate soil, water and environment.

During the past three decades, indiscriminate use of chemical pesticides in agriculture has 

created serious health and environmental problems in many developing countries (World 

Resources, 1998-99). The World Health Organization (WHO) and the United Nations 

Environment Program estimate pesticide poisoning rates of 2-3 per minute, with 

approximately 20,000 workers dying from exposure every year, the majority in developing 

countries (WHO, 1990; Kishi et al., 1995;  Rosenstock et al., 1991). Prolonged exposure to 

pesticides could lead to cardiopulmonary disorders, neurological and haematological and skin 

diseases (Davies et al., 1982, Smith et al., 1988 and Pingali et al., 1992). From an 

environmental perspective, chemically-polluted runoff from fields has contaminated surface 

and ground waters, damaged fisheries, destroyed freshwater ecosystems and created growing 

"dead zones" in ocean areas proximate to the mouths of rivers that drain agricultural regions 

(Pimental and Lehman, 1993; Tardiff, 1992). A study conducted by Dey, et al., 2007 found 

that GW is free from pesticides poisoning. Though some sporadic information are available 

on the impact of intensive cropping practices and use of fertilizers and agrochemicals but no 

systematic research has been carried out in the area of varying cropping intensity in different 

land uses.

Rising use of pesticides has led to fears of adverse health consequences and of water 

contamination for the rural people. The evidence suggests, however, that the actual impact of 

pesticide use has been minor, since use is both low and dispersed. Furthermore, numerous 

trends suggest that environmental problems tied to pesticide use are unlikely to increase 

substantially; some simple policy interventions can help ensure that this is the case. Pesticide 

use on vegetables is an exception to this general trend; heavy and frequent applications of 

pesticides on vegetables suggest considerable danger of both health problems and water 

pollution. The analysis is based on a wide variety of information sources, on extensive 

consultations with numerous scientists and others who have worked on agriculture in 

Bangladesh in the last decades, and on field trips to agricultural areas. In many instances, data 
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are insufficient to establish clearly the magnitude of environmental and natural resource 

problems or to determine conclusively the relative importance of various contributing factors. 

Sufficient data are available, however, to arrive at a broad understanding of the relative 

importance of environmental and natural resource problems and to delineate priorities for 

action. The scope of this report is limited to natural resource and environmental problems 

resulting from intensive agriculture. The aim of this study was, therefore, to study the impact 

of intensive cropping on the degradation of natural resources in some selected sites of 

Bangladesh.
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Chapter 2

METHODOLOGY

The study was performed based on both primary data and secondary. Primary data 

/information were collected through questionnaire survey, soil samples were collected both 

from crop field and from playground in each site. Water samples were also collected from the 

water reservoir nearby the crop field for knowing residual impact of pesticides. Secondary 

data were collected mainly from Land and Soil Resources using Nirdeshika of Soil Resource 

Development Institute, Bangladesh Bureau of Statistics (BBS), published reports from 

Department of Agricultural Extension, Bangladesh Agricultural Research Institute, 

Bangladesh Rich Research Institute, Bangladesh Agricultural Research Council, World Bank, 

and so on. Questionnaire survey was conducted for generating information to know the 

present status of cropping practices and uses of fertilizers and pesticides along with farmers’ 

socio-economic condition. Soil samples were analyzed for getting information on the soil 

micro & macro nutrients. Water samples were analyzed in the laboratory for identifying 

pesticides residues due to application in the vegetables fields.

2.1 Site selection

Three contrasting sites were selected based on land type, soil character and cropping 

intensity. Information related to site selection was obtained in consultation with DAE and 

SRDI officials.

We visited regional Agriculture Office of DAE, Dhaka and consulted with Deputy Director, 

DAE Dhaka region to know the status of crop production practices in Dhaka Districts and 

around Savar. We also visited Savar Upazila Agriculture Office and discussed with the 

Upazila Agriculture Officer (UAO), the Additional Agriculture Extension Officer (AAEO) 

and Sub Assistant Agriculture Officers(SAAO) about the cropping practices and crop 

production activities in the Upazila. After discussion, we selected 3 locations for our study 

based on land type, crop production practices, cropping pattern and cropping intensity (Table. 

2.1 & Fig. 2.1). 
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We discussed about the scenario of crop production practices of the Shibpur Upazila with the

UAO, Agricultural Engineer, AAEO, Sub Assistant Agricultural Officers (SSAOs) and 

Scientific Officer of On-farm Research station of BARI at Shibpur and selected three 

different locations for our survey (Table. 2. 1 & Fig.2. 2). 

We visited Deputy Director, DAE and Upazila Agriculture Officer (UAO) of Brahmanbaria 

Sadar Upazila and discussed present agricultural production and other agricultural activities 

in the District with the AAEO and SAAO and Scientific Assistant of On-farm Research 

station, B. Baria and selected three different sites for the study (Table. 2.1 & Fig.2. 3). We 

also discussed about the uses of fertilizer, pesticides, water use and other agricultural inputs 

used by the farmers of the selected study sites.

Table 2.1: Study sites
Study sites Location Land type Cropping Intensity
Savar, Dhaka
AEZ: 8 & 28

i. Union: Vakurta
Block: Vakurta

ii. Union: Tetul Jhora
Block: Tetul Jhora

iii.Union: Bongaon
Block: Kwanda

High to medium 
high land

High Intensity

Shibpur, Narshingdi  
AEZ: 8 & 28

i. Union: Baghaba
Block: Baghaba

ii. Union: Masimpur
Block: Khaira

iii.Union: Chak Radha
Block: Chak Radha

Medium high land Medium Intensity

Brahmanbaria Sadar, 
Brahmanbaria
AEZ: 16,19,22

i. Union: Sultanpur
Block: Sultanpur

ii. Union: Sultanpur
Block: Birampur

iii.Union: Sultanpur
Block: Habla Uchcha

Medium high land Low Intensity

2.2 Program Orientation

Program Orientation was conducted in each study site where farmers, DAE and some times 

BARI officials were present. In the orientation program, we explained purpose of the study 

and its ultimate goals. The PI, CI and once Chairman of CASEED were present in the 

program.  

2.3 Selection of Participating Farmers
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Farmer’s selection at Savar Upazila has been made in consultation with UAO, Agriculture 

Extension Officer (AEO) and the concerned Sub Assistant Agriculture Officer (SAAO) of the 

selected sites. 

Farmers were selected at Shibpur Upazila site after discussion with UAO and SSAO of DAE 

and Scientific Officer and Research Assistants of On-farm Research Division of BARI at 

Shibpur. A total of 60 (sixty) farmers have been selected randomly based on farm size and 

socio-economic conditions in each site.

A total of 60 (sixty) farmers have been selected randomly from three selected locations based 

on farm size and socio-economic conditions. Small and marginal farmers are mostly found in 

production of crops and other agricultural activities. Economically stronger large farmers are 

not sufficiently involved in fertilizer/pesticide application in their crop field. Therefore, we 

selected small to medium farmers for collecting information.

At Brahmanbaria site, farmers were selected after discussion with Additional Agricultural 

Extension Officer, SAAO and Research Assistant, On-farm Research Division of BARI at 

Brahmanbaria. 

Three contrasting sites are selected based on land type, soil character and cropping intensity 

(Table 2.1). 

There were a total of 180 farmers (60x3) representing 3 different sites for collection of 

information through pre designed questionnaires.  
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Map 2. 1: Study sites in Savar Upazila of Dhaka District 

Vakurta

Tetul Jhora
Kwandia
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Map 2. 2: Study sites in the Shibpur Upazila of Narsingdi District

Masimpur

Chak Radha

Baghaba

Study Sites
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Map 2. 3: Study sites in the Brahmanbaria Upazila of Brahmanbaria District

2.4 Questionnaire Design

The questionnaire was designed on the basis of knowledge of some similar previous 

questionnaires. It was aimed to make the questionnaire a structured, target oriented and at the 

same time flexible enough to accommodate the general impression of the respondent about 

the overall effect of intensive cropping on natural resources in the study areas. The 

questionnaire was checked by the expert panel and corrected according to their comments. 

The questionnaire was pre-tested during the early field visits before being finalized. Few 

corrections and modifications were identified during presentation.  

2.4.1 Administration of the Questionnaire Survey

During interview session UAO or SSAO was present during interview with the local people. 

The UAO/SSAO is the government employee under the Department of Agricultural 

Extension (DAE). They are all trained in motivating and organizing the local people. Their 

main task is to provide with agricultural extension services to the farmers of the locality. In 

this regard the motivations for selecting these SSAOs were that they are familiar with the 

local problems and at the same time they are conversant with the local colloquia. 

Sultanpur Union

Budar Union 
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2.4.2 Questionnaire Survey

A questionnaire survey was conducted at selected sites to generate information to know the 

present status of cropping practices and uses of fertilizers and pesticides along with farmers’ 

socio-economic condition. A total of 60 respondents from each site were selected based on 

land type and cropping intensity for taking interview. (Photo 2.1 & 2.2) Data were collected 

from participating farmers of the same land type but having different cropping practices. 

Effect of abusive use of fertilizers and pesticides applications were gathered from the 

participating farmers and extension officers working at Upazila level. 

(a) (b)
Photo 2.1: Questionnaire survey at (a) Savar, & (b) Brahmanbaria sites

2.4.3 Focal Group Discussion (FGD)

(a) (b)
Photo 2. 2: Focal Group Discussion at (a) Brahmanbaria, & (b) Savar sites

2.4.3 Presentation of the Preliminary Findings in the Workshop

We participated in the workshops on NFPCSP-Informed Policy Making for Food Security: 

research in support of the National Food Policy during 5-6 December 2007 held at 

Conference Room of LGED, Dhaka and we also attended the workshop on Research in 
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support of the national food policy: Review of preliminary findings during 7-8 July 2008 at

BIAM Auditorium, New Eskaton, Dhaka, respectively.

2.5 Soil and water sample collection

2.5.1 Soil sample: 

Soil samples were collected from crop land and play ground field. Each composite sample 

was prepared collecting samples from three locations of a land at two depths, depth 0 cm and 

15 cm. The collected soil samples were transferred to the Central Soil Laboratory of Soil 

Resource Development Institute (SRDI) for analyzing soil micro and macro nutrients.

(a) (b)
Photo. 2. 3: Soil Sample collection from (a) crop field & (b) play ground

2.5.2 Water sample: 

Water samples were collected from surface water reservoirs at three locations. At savor site, 

water sample was collected from a small reservoir where there is access of drainage line into 

the reservoir. Water samples were collected from a small pond and drainage water adjacent to 

a bean plot that enters into the pond at Shibpur site. At Brahmanbaria site, water samples 

were collected from a surface reservoir where there is drainage canal from bean plot. Water 

samples were transferred to the Pesticides Analysis Laboratory of BARI to identify the 

residual effect of pesticides in water.

2.5.3 Soil and water sample Analysis

2.5.3.1 Soil samples analysis
Soil samples were analyzed in the Central Soil Laboratory of Soil Resource Development 
Institute (SRDI) by the standard methods. PH was estimated using PH meter (HANNA HI 
9210N), Organic Carbon (OC) by Wet & Oxidation method, Nitrogen by Kjeldhal distillation 

Soil Sample Collected from 
a Vegetable Field

Soil Sample Collected from 
a play ground
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method, K by Atomic Absorption Spectrometer (AAS), P by Olsen method when PH>6.5 & 
Kurtz method when PH<6.5, Zn by DTPA method, Pb, Cr, Cd & Ni by Acid digestion 
method.

2.5.3.2 Water samples analysis
Collected samples were analyzed in the Pesticides Analytical Laboratory, Entomology 
Division of Bangladesh Agricultural Research Institute (BARI) for detecting the pesticide 
residues. In the laboratory, run by Gas Chromatography (GC) with ECD/FTD/FID was used 
to analyze the water samples for detecting pesticide resides. 

2.5.3.2.1 Sample preparation
Two replicate samples were extracted from each bottle immediately after they were received.

2.5.3.2.2 Extraction and clean up
Each sample container was shaken well and 250 ml was transferred to a separating funnel. 

Double distilled 1000 ml n-hexane was added and well mixed by shaking for 5 minutes. 

Hexane portion was separated and collected in an evaporating flask. Water portion was mixed 

with 50 ml hexane and shaking was repeated for two more times. Hexane extract was 

combined and 5.0g anhydrous sodium sulfate was added. After 5-10 minutes the hexane 

extract was transferred to a round flask. The extraction was concentrated using rotary vacuum 

evaporator and finally evaporated to dryness under N2. The residue was quantitatively 

transferred to a 5 ml volumetric flask and made a volume with n-hexane. Aliquot was 

injected at the GC-ECD. A portion of the extracted residue was subjected to clean up using 

florisil column and 3% diethyl either in hexane was used for elution. GC-ECD model was 

used for the detection of Organochlorine and HPLC for Pyrethroid & Carbamate pesticide 

residues. 

Chapter 3

INTENSIVE AGRICULTURE IN BANGLADESH

3.1. Status of Intensive Agriculture 

Agriculture continues to be the single largest producing sector in Bangladesh’s economy, 

contributing about 20 percent of GDP and employing about 50 percent of the labor force. 

Bangladeshi agriculture has made considerable strides in the last decade. Real agricultural 

GDP has grown by about 2 percent annually, with foodgrains leading the growth. Both 

production and mean yields of rice and vegetables have risen consistently (Figure 3.1). This 
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growth has resulted in foodgrain self-sufficiency being reached in good years—an objective 

few had thought achievable. Production increases have resulted from a substantial 

intensification of agriculture rather than from increased cultivated area; indeed, the area 

planted to rice has fallen slightly in the last decade. Intensification has taken several forms:

Modern high yield varities (HYVs) adoption has been particularly rapid in boro, where it is 

almost complete. Increased use of modern HYVs, especially in aman and boro, has been the 

driving force in increasing both total production (Fig. 3.1, a) and average yields (Fig. 3.1, b).

However, vegetables production has been increasing rapidly which is more than double in 

2004-05 compared to the production in 1997-98 (Fig. 3. 1, c).  Percent of area planted to 

vegetables has increased to 5 percent in 2006-07 compare to the areas in 2004-05 (Fig. 3. 1, 

d).
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Fig. 3.1(c). Total vegetables production   
(Source: BBS 2006 data, Statistical bulletin-Bangladesh 2008 data)

Adoption of modern high yield rice varieties (HYVs) has increased substantially, with more 

that eighty percent of the rice area now planted to modern varieties (Fig. 3.2, a). The irrigated 

area has expanded rapidly, mainly after liberalization of minor irrigation in the late 1980s 

(Fig. 3.2, b). Most irrigated area is dedicated to boro production.

Table 3.1: Percent of area planted to 
vegetables, (Source: BBS 2008 data)

Year Percent of area 
planted to vegetables

2004-05 4.614722

2005-06 4.560453

2006-07 4.734463
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Cropping intensity has grown substantially, with an increasing proportion of land being 

double- or triple-cropped (Figure 3. 2, c). This growth in intensity was driven by increased 

cultivation during the dry (rabi) season, made possible by the growing availability of 

irrigation. Increased cropping intensity has also led to a concentration of rice production in 

areas most suited to it and the release of some land formerly planted to rice than other crops.
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The use of chemical fertilizers was 1.26 million metric tons since the early 1980s (Figure 

3.3), which has tripled in 2005-06 although growth has slowed in recent years. The 

progressive liberalization of fertilizer distribution during the 1980s helped increase fertilizer 

availability throughout the country. However, the pesticides use, which was about 8500 
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metric tons since 1994, has gradually increased to a record consumption of 37712  metric 

tons in 2007 (Fig. 3.4) (BBS 2006 and Protham alo, 20 March 2008). Unfortunately, there is 

increasing evidence that intensive agricultural practices may be degrading the natural 

resource base on which agricultural production depends. Yields of modern varieties, far from 

increasing, may actually be declining despite higher input levels.
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These statistical data are reinforced by evidence from long-term cropping trials conducted at 

IRRI and elsewhere in Asia, which found persistent declines in yields over time even under 

optimal practices [Cassman et al., 1995]. Figure 3. 5 shows the overall yield trends observed 

in the long-term IRRI trials and the underlying shift in the fertilizer response function. 

Figure 3.5: Evidence of yield declines under intensive rice cultivation in long-term fertility 
experiments at IRRI (Source: Pagiola, S., 1995)

The literature on the Green Revolution suggests several possible explanations for 

productivity declines in intensive rice cultivation systems:
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3.1.1 Degradation of the soil resource base

The intensive cropping systems introduced by the Green Revolution impose much heavier 

demands on crop nutrients than traditional systems had; nutrient deficiencies, therefore, are a 

common problem (Fig. 3.6). Intensive agricultural practices can also result in changes in soil 

physical and chemical properties. In irrigated rice, the formation of a plowpan is a frequent 

problem, impeding root growth and limiting access to nutrients. Irrigation can also cause 

salinization or water-logging. The yield declines observed in the IRRI long-term cropping 

trials are thought to result from anaerobic conditions in irrigated rice production leading to 

changes in soil physical and chemical properties which make it less able to supply nutrients 

to growing crops. Wide spread deficiency of phosphorus, potassium, sulphur and organic 

matter is severely limiting crop production in the country. This is alarming that about 1.8 

million, 0.4 million and 1 million hectares of our land are severely deficient of phosphorus, 

potassium and sulphur respectively. It indicates extreme poor health of our soil resources 

which cannot nourish the agricultural production to feed us. 

POTASSIUM 
DEFICIENT MAP, 2007

PHOSPHORUS
DEFICIENT MAP, 2007

SULPHER
DEFICIENT MAP, 2007

ORGANIC MATTER
DEFICIENT MAP, 2007
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Figure 3.6: Soil nutrient (K, P, S and OC) deficient maps of Bangladesh
(Source: Fertilizer recommendation guide, BARC 2005)

3.1.2 Evidence of declining productivity

The overall picture of rising average yields and rising production in Bangladesh has tended to 

camouflage evidence of stagnating and declining productivity. Despite occasional 

expressions of concern from scientists and policy-makers (eg Bhuiyan [1991]), the problem 

has received relatively little attention. Indeed, the possibility that Bangladesh’s soil resources 

are being degraded received surprisingly little attention in the recently-prepared NEMAP. Yet 

evidence from farmer perceptions, national statistics, and long-term cropping trials at the 

Bangladesh Rice Research Institute (BRRI), all indicate that, in many parts of the country, 

productivity is stagnating or declining.

Figure 3.7 shows that use of chemical fertilizers has increased markedly in the last decade. 

As in other Green Revolution countries, input use was initially very low. Cash-constrained, 

risk-averse Bangladeshi farmers had difficulty in financing the required high input levels. 

Moreover, in the early stages of the Green Revolution in Bangladesh the fertilizer distribution 

system was controlled by a state monopoly, the Bangladesh Agricultural Development 

Corporation (BADC), whose performance proved woefully inadequate. 
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That yields should stagnate or decline despite rising input use indicates that productivity is 

falling and strongly suggests that land degradation is reducing achievable yields (Figure 3. 

8).

Fig. 3.8: Effects of degradation on yields over time (Source: Pagiola, S., 1995)

3.1.3 Experimental data

Data from long-term yield trials at the BRRI research station at Joydebpur also indicate that 

intensive rice cultivation can result in declining yields (Figure 3.9), even when full 

recommended doses of all nutrients are applied. In this respect, the BRRI results parallel 

those obtained in the long-term cropping trials at IRRI (Figure 3.5). The overall yield level is 

lower and the rate of yield decline faster when lower doses of fertilizers are applied. T. aman

paddy yields, on the other hand, do not seem to show any clear downward trends in the long 

term Joydebpur trials.
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These various sources of data demonstrate that productivity under intensive agricultural 

practices, using modern varieties and high input levels, is declining in many parts of 

Bangladesh. Unfortunately, time series of inputs that distinguish between input use on 

different crops, on different varieties, and in different seasons are not available. Without such 

data, the rate and magnitude of productivity decline cannot be measured quantitatively.

Fig. 3.9: Paddy yield declines in boro crops under different treatments and relations in long-term 
yields at the BRRI experiment station, Joydebpur. (Source: Pagiola, 1995)
3.1.4 Farmer perceptions on declining soil fertility

There is a widespread perception of declining productivity among farmers. All farmers 

interviewed during field trips to the northwestern and southwestern regions of Bangladesh in 

the fall of 1994 claimed that yields had been declining and that higher fertilizer applications 

were necessary to maintain yields (Pagiola, 1995). Farmer perceptions of declining 

productivity have also been noted in numerous surveys conducted in recent years. 

A pilot survey of Kaliganj Thana in Gazipur District, for example, found that 69 percent of 

respondents in one village and 17 percent of respondents of another village thought fertility 

was declining; only 5 percent in either village thought it was increasing (SFFP, 1994). 

Alauddin and Tisdell (1991) report that all farmers in the village of South Rampur, in 

Comilla District, and 88 percent of farmers in the village of Ekdala, in Rajshahi District, said 

they had to apply more fertilizer than before to maintain yield. Saunders (1990a, 1991b) 

found that up to a fifth of wheat farmers surveyed in the Jessore/Kushtia area and in Dinajpur 

thought rice and wheat yields were declining.

3.2.1 Pesticide use in agriculture of Bangladesh 
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Three types of chemicals pesticides, namely, organo-phosphates, carbamates and non-

persistent synthetic pyrethroids are mainly being used in the market. Pesticide use grew 

rapidly in the early 1970s, following the introduction of HYV of crops. Use fell dramatically 

in 1973-74, however, following the halving of pesticide subsidies (which were removed 

entirely in 1978). Use has since increased again; sales of pesticides doubled in the second half 

of the 1980s. Currently pesticide consumption is more than 4.5 times higher than the 

consumption in 1994 (BBS 2006 & Protham Alo 2008). Granular pesticides have grown in 

importance, and currently account for almost 80 percent of total pesticide use. There has also 

been a trend towards increasing use of non-persistent synthetic pyrethroids and moderately 

persistent organo-phosphates and carbamates and away from highly persistent organo-

chlorides. Use of most organo-chlorines has been banned, and production of DDT at 

Chittagong was halted in 1992.

Heptachlor, which is registered for use on sugarcane, is the sole exception to the ban on 

organo-chlorines. Even more so than with chemical fertilizers, it is difficult to obtain an 

accurate picture of the level of use on specific crops and how it has changed over time. 

Moreover, the threat of environmental damage depends not only on the quantity applied but 

also on the specific types of pesticides being used and on their mode and timing of 

application. In this respect, the trend towards increasing use of granular pesticides is a 

positive one, since they are less likely to contaminate water than foliar pesticides and, 

because of their lower concentration of active ingredients, are often less toxic. Synthetic 

pyrethroids pose particular problems: although their very low persistence makes them 

generally very safe for human use, they can be extremely toxic to fish even in small 

concentrations. 

Pesticide use in Rice crop

About 70 percent of pesticides are used on rice. Almost all pesticides used on rice are 

insecticides, although fungicides are occasionally used against rice blast. Almost 90 percent 

of pesticide applications on rice in 2005-06 were on HYV varieties. Usage is heaviest on 

boro, which received more than 50 percent of pesticide applications on rice in 2005-06. 

Nevertheless, the amounts used per unit area and the total area affected are both relatively 

small. In 2005-06, more than 70 percent of the rice area planted to modern variety rice was 

treated with some kind of pesticide. Pesticide use on rice is mainly reactive rather than 

prophylactic. 



21

The three most commonly used insecticides are carbofuran, diazinon, and phosphamidon. 

Phosphamidon is a foliar insecticide, while carbofuran and diazinon are both granular. 

Depending on the formulation, carbofuran is classified as a class IA, IB, or II insecticide by 

the World Health Organization (WHO), indicating that it is moderately to extremely 

hazardous. Phosphamidon is classified in class IB (highly hazardous) and diazinon in class II 

(moderately hazardous). Carbofuran is also dangerous to fish. The rate change of pesticides 

application is much higher that the rice production rate (Fig. 3.10). Rice production increased 

one and half times but pesticide consumption was over 4.5 times during 1994-2006. Though 

pesticides application is not directly linked with land fertility, however, extensive use of 

pesticides may degrade land environment, e.g. useful pest might be destroyed which 

maintains ecological balance.  
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Chapter 4

RESULTS AND DISCUSSIONS

4.1 Impact of cropping intensity on soil fertility

4.1.1 Farmers perceptions-qualitative assessment

There is a widespread perception of declining productivity among farmers. Farmer 
perceptions of declining productivity have also been noted in numerous surveys conducted in 
recent years. Survey of Savar Upazila in Dhaka District, for example, found that more than 
81percent of respondents thought fertility was declining; Seventy percent respondents at 
Shibpur Upazila and 90 percent at Brahman Baria Sadar Upazila replied fertility was 
decreasing (Table 4.1).

Table 4.1: Farmers perception on soil fertility

Sites

Respondent’s perception on decreasing soil fertility 

Savar Shibpur B. Baria 

Percentage (%) 81.66 70 90

4.1.2 Imbalance Nutrient use-quantitative assessment

High-yielding modern varieties are far more demanding of soil nutrients than local varieties. 

Demands on nutrients are all the more severe given the increasing prevalence of multiple 

cropping. Use of chemical fertilizers has increased substantially.  It was found that the use of 

urea fertilizer was imbalanced in the three study sites. Table 4.2 explains the use of urea in 

major cropping pattern of the selected sites. Actual use (Kg/ha) of urea is more than double 

of the recommended dose of fertilizer for low level soil analysis interpretation at Savar area. 

More fertilizer is being used in Savar area because of high cropping intensity. In the cabbage 

growers, 74% farmers used over dose of urea than the recommended dose, 8% follow the 

recommended dose and 18% use urea below than the recommended dose.  Around 95% 

farmers used over dose of urea than the recommended dose for Spinach crop. In case of boro 

rice growers,  55% farmers used urea more than the recommended dose, only 2% followed 

the recommended dose and 43% used below the recommended dose.

In the Shibpur area, 68% farmers used Urea more than the recommended dose and 32% 

below the recommended dose for bottle guard crop. For the cucumber and boro rice crops, 

83% and 73% farmers used over doses of urea than the recommended dose.  
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Farmers of Brahmanbaria area used over doses of urea fertilizer for Tomato and Chili 

production but less dose used in the boro rice production. Soil is relatively fertile because 

almost every year, flood water enters into the area and makes siltation.

Table 4.2: Use of N in major crop-wise of the cropping pattern of the selected sites
Study
sites

Crop Soil 
Analysis 
Interpretat
ion*

Recom
mended 
N 
dose*, 
Kg/ha

Actua
l N 
use, 
Kg/ha

Over 
100
%

Over  
50%

Ove
r 
20%

Over 
10%

Requ
ired, %

Belo
w, % 

Total, 
%

Savar
Cabbage Low 81-120 212.2 4 24 16 30 8 18 100
Spinach Low 71-105 209.4 56 11 8 20 2 3 100
Boro Rice Low 51-75 125.7 20 5 23 7 2 43 100

Shibpur

Bottle 
Guard

Low
41-60 81.1 24 16 14 14 - 32 100

Cucumber Low 31-45 147.7 56 11 11 5 6 11 100
Boro Rice Low 51-75 124.5 4 28 14 27 2 25 100

B Baria
Tomato Low 51-84 84.9 - 7 18 4 - 71 100
Chili Low 61-90 132.5 14 - 35 22 - 29 100
Boro Rice Low 51-75 59.5 7 9 14 1 2 67 100

* Fertilizer recommendation guide-2005

It is documented in several studies that the use of low doses causes nutrient mining and 

overdoses of chemical fertilizers cause environmental hazard affecting soil and water quality. 

The imbalance nutrient application causes loss of soil fertility, reduced crop yield, and 

environmental degradation (IFA, 2008). This indication can be compared with some of our 

findings where over and under doses of urea applications are common, responsible for natural 

resources degradation. It was seen that overdose of fertilizer was used in the high cropping 

intensity. Therefore, it can be explained that degree of degradation of natural resources is 

higher in high cropping intensity.

It was found that farmers in all the three study sites were concerned about fertilizer uses, 

increasing crop productivity and their overall food security. Moreover, the increase in 

chemical fertilizer applications has been to some extent offset by reductions in applications of 

farmyard manure, which is in increasing demand for use as fuel (Figure 4.1). 
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Figure 4.1. Comparison of mean manure application rates on selected HYV crops 

4.1.3 Nitrogen response on yield

In case of boro rice and potato production, higher doses of N were used in Savar site but 

yields of the two sites were lower (Fig. 4.2). On the otherhand, boro yield was highest even 

lowest N was used in Brahman Baria site. The similar phenomenon was found in case of 

Potato yield (Fig. 4.3). We found from the analysis that even more N was applied but yield 

did not increase up to the level. Therefore, we can say that level of soil degradation was 

higher in high cropping intensity areas and lower in low cropping intensity areas. Yields 

declined despite rising input use indicated that productivity is falling and strongly suggests 

that land degradation is reducing achievable yields.
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4.1.1 Status of soil macro & micro nutrients
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Laboratory analyses report of soil macronutrients and micro nutrients are given in Table 4.3.  

Soil organic carbon (OC) is much less than the standard level in the three selected sites. Soil 

pH is acidic means chemical fertilizer used randomly in all three sites. As a source of 

nitrogenous fertilizer, urea is unstable and leaves very little or no residue in soil. From the 

analysis it is evident that some residues were seen indicated that applications of nitrogen (N) 

were generally adequate. Presence of prosphorus (P) is adequate in Savar and Brahman Baria 

soil and optimum level in Shibpur soil. Potassium (K) balance, however, is often inadequate. 

Potassium is low in Shibpur soil and Brahman Baria soil but high in Savar soil. Potassium 

had not been thought to be a problem because many of the sediments from which 

Bangladeshi soils are derived are potassium rich. But intensive removal through high-yield 

rice production is making K limiting. The problem would be less severe if crops straw were 

returned to the soil, since most of the potassium removed by crop is in the straw. Straw is in 

high demand for use as fuel and animal fodder, however, and very little of it is returned to the 

soil; in fact, in many areas even the crop stubble is removed. 

Table 4.3. Macro and micro nutrients at three study sites

Sites
Soil

Texture
pH OC N K P S B Zn

% me/100g μg/g (ppm)

Optimum Range* 6.5-8.0 >3.0 0.27-0.36 0.27-0.36 22.5-30 22.5-30 0.45-0.6 1.35-1.8

Savar
(Clay loam soil)

CFS 5.5 1.68 0.084 0.40 141.6 10.2 0.38 7.11

FS 5.4 1.48 0.074 0.21 4.10 8.00 0.22 3.20

Shibpur (Clay loam 
soil)

CFS 5.1 0.74 0.037 0.14 26.9 8.10 0.45 5.26

FS 7.0 0.94 0.047 0.16 19.9 8.11 0.15 1.53

Brahman Baria 
(Sandy clay soil)

CFS 6.3 1.61 0.08 0.22 131.1 9.82 0.32 11.68

FS 6.3 0.87 0.043 0.16 116.9 7.00 0.29 4.78

Note: SCS: Sandy clay soil; CLS: Clay loam soil

Micronutrient S and Zn deficiencies in particular have an adverse effect on yields, a common 

problem in intensive rice production, because conditions in flooded paddies have a strong 

negative effect on their availability. From the soil samples analysis it is seen that amount of S 

is less in the soils. Zn value is very high in all three Crop Field Soils and Field Soils, except 

Field soil of Shibpur area which is optimum in range. Soil nutrient depleting status varies in 

the study sites. Research data indicate that cultivation of two HYV rice crops yielding more 

than 10 ton annually removes about 350 kg of nutrient per hectare. The input-output balance 

sheet of nutrients in Bangladesh depicts a large net annual removal of nutrients from our soil, 



26

exceeding more than 2 million tons of nutrients per year from our arable land (Karim et al, 

1994).

4.2 Environmental Problems of Pesticide application

The rapid increase of pesticide use in the vegetables is thought to pose two threats: 

• Adverse health effects for farm workers and others exposed to pesticides; 

• Contamination of surface water, harming downstream users of that water.

4.2.1 Pesticide use on vegetables

Use of pesticides on vegetables follows a pattern almost diametrically opposed to that found 

in rice. Whereas, if necessary rice is sprayed only 2 or 3 times a season. But, it is common to 

spray vegetables such as eggplant and country beans several times a week. Eggplant 

producers in three areas showed a range of application from 15 to 150 times for one crop 

cycle. Similar study was conducted in eggplant producers in the Jessore area demonstrated a 

range of application from 17 to 150 times in one crop cycle (Protham Alo, 24 July 2008). 

Around 47% of the farmers of Bangladesh were found to have overused pesticides, with an 

average overuse rate of 3.4 kg per growing season (Dasgupta et al., 2006). It was found 

common to spray from 3 to 4 times for cauliflower and cabbage. A large variety of pesticides 

are used of varying hazard classes like phosphamidon. Even low-toxicity pesticides can cause 

problems, however, at the high rates of use found on vegetables. Farmer’s response on 

pesticide use can be summarized in Table 4.4.

Table 4.4. Farmers response on pesticide use
Farmers response on pesticide use Percent of Respondent Average

(%)Savar Shibpur B. Baria 
Do not take any protection during pesticide 
application

82 92 79 84

Selection of pesticides, dosage and mode of 
application based on dealers suggestion

62 50 58 57

Do not use any protection during application, 
preservation & transportation

92 88 90 90

Received training on use of pesticides and 
management

6 4 4 5

Around 84 percent of farmers responded that they did not take any protection during pesticide 

application. Fifty seven percent farmers replied that selection of pesticides, dosage and mode 

of application were based on dealers suggestion. More than 90 percent replied they do not use 

any protection during preservation & transportation (Photo 4.1 and 4.2). 
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4.2.2 Health problems

In vegetables, on the otherhand, doses were high and applications were frequent. Because 

vegetable production was concentrated in a few areas and among a subset of farmers, the 

population exposed was small but at high risk (Photo 4.3). Moreover, because of their 

management intensity, vegetables were often grown close to the household, thus creating the 

potential for exposure of women and children and of household animals. Vegetable plots 

were also often located next to ponds or waterways to facilitate irrigation, thus creating the 

potential for contamination. Finally, vegetables tend to be sprayed heavily up to the time of 

harvest, and then shipped directly to market with no waiting period; moreover, many are 

consumed whole. This creates a very significant potential for pesticide residues causing 

negative health effects on consumers.

During spraying pesticide, 37 percent expressed their opinions that they felt burning 

sensation. Around 28 percent farmers expressed that they had breathing problem, around 13

percent felt dizzy, 18 percent felt itching whereas 11 percent told that they felt burning of 

eyes during pesticide application (Table 4.5).

Table 4.5: Peoples perception on health problems 
Health 
Problems

Percent of Respondent

Savar Shibpur B.Baria Averag
e

Burning 
Sensation 

28 20 44 37

Breathing 
problem 

26 32 25 28

Feel dizzy 17 10 13 13
Itching 20 23 12 18
Burning of eyes 11 15 6 11

Photo 4.3: A farmer is spraying 
pesticides without taking any health 
protection 

Photo 4.1. Pesticies are being preserved with 
some essential food items, like rice, dal, oil, salt, 
flour, etc 

Photo 4.2. Transportation of vegetables from 
rural areas to urban town
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4.2.1.2 Water pollution

According to the analytical report on pesticides residue in surface water samples from three 

sites, no evidences were found (Fig. 4.4). However, people’s perception on water pollution is 

described in Table 4.6.  Around 27 percent people expressed their opinion that fish resources 

have been reducing, 28 percent people informed that water pollution occurred due to wash-

out of agrochemicals to surface/groundwater bodies, 20 percent expressed different kinds of 

diseases affect due to pesticides application, around 25 percent abstained from any response.  

Fig. 4.4. Water sample analysis (a) & (b) for identifying pesticides residues 

Table 4.6: Peoples perception on water pollution
Name of 
area

Reducing fish 
resources
(%)

Polluting 
water
(%)

Different 
diseases
(%)

No 
response
(%)

Total
(%)

Shibpur 23.33 11.33 15.0 43.33 100

Savar 19.5 25.0 28.33 27.16 100

B. Baria 38.33 46.66 15.0 - 100

Average 27.05 27.66 20.0 24.9 100

(a)

(b)
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4.3 Net benefit from important production practices for ensuring food security

The food security status of the farmers in three study sites was found satisfactory. In the 

Savar area, net benefit of TK. 35000-50000 was from cropping pattern (CP-I) and TK. 

48000.0-60000.0 from CP-II (Table 4.7) in the year 2006. Net benefit of TK. 40000.0-

50000.0 was received from producing CP-III, and TK. 38000.0-50000.0 from CP-IV of 

Shibpur area. In the Brahman Baria area, farmers’ net benefits were TK. 30000.0-40000.0, 

TK. 40000.0-50000.0 and TK. 35000.0-50000.0 from CP-V, CP-VI, and CP-VII, 

respectively.  

Table 4. 7: Important production practices and annual net benefit for food security

The food security status of the farmers in three study sites was found satisfactory. Around 42

percent farmers of Savar Upazila told that they do not need to buy rice but the other 55% 

have sufficient money from vegetables sale to buy rice; over 51 percent farmers of Shibpur 

and 88 percent farmers at Brahmanbaria informed that the production of rice was sufficient to 

meet their demand and even they could sell after fulfilling their food demand (Table 4.7). 

Table 4.8: Status of Food security (rice)
Name of area Can sell (%) Need to buy (%) Equal (%) Total 

Savar 41.66 55.0 3.33 100

Shibpur 38.33 48.33 13.33 100

Site
Cropping pattern Yield, Mt/ha Net 

Benefit
(TK)Rabi Kharif I Kharif II Rabi Kharif I

Kharif 
II

Savar

(I)Tomato 
(100%)+Composite 
maize (20%) Aus T.Aman

25-
30+1.25-
1.5 2.5±0.33 3.0±0.3

35000-
50000

(II) Cabbage 
(100%)+Tomato (25%) Aus T.Aman

60-70+10-
15 2.5±0.34 3.0±0.4

48000-
60000

Shibpur

(III) Groundnut 
(100%)+Onion/Garlic 
(33%) Jute T.Aman

1.4-
1.5+4.0 3±0.34 3.0±0.4

40000-
50000

(IV) Potato+Red 
Amaranth+Sweet Gourd Fellow T.Aman 22+2+2.5 - 3.0±0.4

38000-
50000

B.Baria

(V) Groundnut+Sesame Fellow T.Aman 1.2+0.5 - 3.0±0.4
30000-
40000

(VI) Cabbage 
(100%)+Tomato (25%) Fellow Boro

60-70+10-
15 - 3.0±0.5

40000-
50000

(VII) Wheat 
(67%)+Chickpea (33%) Fellow Boro 3.0+0.7 - 4.0±0.6

35000-
50000
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B.Baria 63.33 21.66 15.0 100
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4.4 Policy Implications and Recommendations

As a result of intensive farming, we are already having problems of severe organic matter 

depletion, nutrient deficiencies mining of plant nutrient including micro nutrient. Therefore, 

the important task is to nourish the soil health for better productivity to feed our increasing 

generations. The important task is to upgrade the biological potential of nutrient depleted 

soils through increased application of organic residues, manure, compost etc along with 

balanced use of chemical fertilizer. The ratio of application must be improved.

 Necessary to promote innovative land-saving technologies, precision agriculture for 

increasing yield potential and minimizing yield gap;

 The level of soil degradation was higher in high cropping intensity areas where yields 

declined despite rising input use indicated that productivity is falling and strongly 

suggests that land degradation is reducing achievable yields. It is essential to  promote 

use of balanced fertilizer to attaining optimum yield;

 Soil organic matter levels are declining rapidly due to intensive cultivation, as the 

land is utilized for food, animal feed and fuel, leaving little biological material on the 

soil to be recycled into soil organic matter. The current application of farmyard 

manure is much less than the previous time. It is essential to use balanced farmyard 

manure to maintain optimum level of soil organic carbon content in the soil.

 Recently invented ‘Bio-pesticides’ and ‘Feromen Trap’ could also be used instead of 

chemical pesticides to protect crops and useful insects;

 Necessary to promote intensive training programme on farmer’s protection measures 

during pesticide application and also to buildup awareness among the farmers about 

the doses of pesticides application on the selected crop.

This was a short time study that provided some useful information on degradation of 

natural resources. This information could be a useful tool for local level use.
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4.5 Areas of further Research

Long-term research is needed to determine the impact of pesticides/fertilizer on some 

selected cropping pattern in different AEZ. It is an urgent need to conduct research on

Integrated Crop Management techniques. Appropriate responses to soil degradation problems 

can also be investigated.

Research is urgently needed to determine the magnitude and exact nature of problems 

including threats to the health of farmers and their families due to pollution of water bodies 

and pesticide uses. It would be interesting to further investigate the sensitivity to price of 

fertiliser use and its balanced use. Reform of pesticide regulation will help to ensure that 

pesticides in use are safe for users and the environment.

This study was conducted for a short period of time in a limited area with small samples. 

Information generated through this study cannot be generalized for all cases. Data generated 

through questionnaire may be tested through laboratory analysis. However, future study can 

be taken in larger areas with greater number of samples. The generated information may be 

used for training on Integrated Crop management (ICM) practices. Long term research may 

be designed for determination of environmental degradation in different cropping practices. 
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Chapter 5

Conclusion

Given the scarcity of land and the continued growth of population, there is no alternative but 

to continue intensifying agricultural production in Bangladesh. As currently practiced, 

however, intensive agriculture tend to degrade the soil resource base, ultimately posing a 

threat to its sustainability.

It is evident that the use of urea fertilizer was imbalanced in the study sites. The use of low 

doses causes nutrient mining which is unsustainable. However, overdoses of chemical 

fertilizers cause promptly environmental hazard like an adverse effect on soil and water 

quality. The imbalanced nutrient application causes loss of soil fertility, reduced crop yield, 

and environmental degradation. These indications are compared with some of our findings 

where over and under doses of urea applications are common, responsible for natural 

resources degradation and ultimately hampering food security. 

Higher doses of fertilizer were used in high cropping intensity at Savar and Shibpur, sites but 

yields were lower. On the otherhand, yield was the highest even with the lowest fertilizer

dose as found in Brahman Baria site. From the analysis it was seen that even more fertilizer

was applied but yield did not increase up to the level. Therefore, it can be proved that level of 

soil degradation was higher in high cropping intensity areas and lower in low cropping 

intensity areas. Yields declined despite rising input used indicated that productivity is falling 

and it strongly suggests that land degradation is reducing achievable yields. Moreover, the 

increase in chemical fertilizer applications has been to some extent offset by reductions in 

applications of farmyard manure, which is in increasing demand for use as fuel. 

Environmentally, intensive agricultural practices appear to pose much less of a threat than is 

sometimes feared, with the important exception of pesticide use on vegetables. The most 

pressing need for action is in vegetables, where numerous factors indicate a high risk of 

damage to the health of farmers and to the environment more generally. Farmer’s perceptions 

on health problems were burning sensation, breathing problem, felt dizzy, itching and

burning of eyes during pesticides application.
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The food security status of the farmers in three study sites was found satisfactory. In the 

Savar area farmers were more benefited from the cropping pattern, Cabbage (100%) + 

Tomato (25%) –Aus - T. Aman. Farmers were more benefited from the cropping pattern as 

Groundnut (100%) + Onion/Garlic (33%) - Jute- T.Aman. In the Brahman Baria area, farmers 

benefited from Cabbage (100%)+Tomato (25%) –Fellow – Boro more than the other

cropping pattern. 

This is a study in a short period of time in a limited area with small samples. Information 

generated through this study cannot be generalized for all cases. Data generated through 

questionnaire may be tested through laboratory analysis. It was not done due to time and 

resources limitation. Future study will require a re-orientation of research and extension 

efforts towards an increased focus on site-specific conditions, and on different cropping 

systems and practices used by farmers for increased productivity and ultimately ensuring 

food security. However, the generated information may be used for training on Integrated 

Crop management (ICM) practices. Long term research may be designed for determination of 

environmental degradation in different cropping practices.
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ANNEX
Questionnaire -1

“Study the Impact of Intensive Cropping on the Long Term Degradation of Natural Resources in Some  Selected 
Agroecological Regions of Bangladesh” under National Food Policy Capacity Strengthening Program (NFPCSP), 

Bangladesh 
(GCP/BGD/034/MUL/CF-2)

Study site:  Savar Upazila Sibpur Upazila Brahmanbaria Upazila Sample No.

Farmers Identification:

1. 0 Name:----------------------------------------------- ---------- Age: ----------------------

1.1 Father’s name: ----------------------------------------------

1.2 Village: __________________Union : ____________________ Upazilla: -------------------------------

1.3 Other Occupation:  -------------------------  

1.4 Family members i. Children (    ) ii. Adult (    )

    
1.5 (a). Farmers land area (decimal): (i) Homestead  Area-------- (ii)Own land------ ----- = Total Area ----------

( iii) Shared land:-------- (iv)Rented land-----

(b). Holding size:  Marginal Small Medium Large
(0. 49 Acre) (0.5-2.5 Acre) (2.5 – 7.49 Acre) >7.5 Acre
(<0.2 ha) (0.2-1.0 ha) (1.1-3.0 ha) (>3.0ha)

1.6 Education: (i) Primary --------- (ii) Secondary ------    (iii) College ----------- (iv) Others---------
(v) Illiterate---------

    ( i-v)        (vi-x)       (xi-xii) (University)

1.7 Annual Income: ------------------------

1.8 What are the land types and Areas under cultivation?

(a) High Land – (Above flood level) Area: ----------

(b) Medium high land (flooded up to 90 cm depth for more than 2 weeks continuously) Area: -----------

© Medium low land and Low land (flooded between 90-180 cm during normal flood) Area:-------------

Signature of the Farmer: ------------------------------------------
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Questionnaire -2

1. Do you have any crop- wise fertilizer/pesticides recommendation?
Fertilizer/pesticides
Crop

Urea
TSP
MP
SSP
DAP
Gypsum
Zinc
Boron
Manure/FYM

Pesticides

2. Where did you get the fertilizer/pesticides recommendation?

3. Did you receive any training on fertilizer recommendation? If yes, how many times

4. Did you provide any training to the farmers on the balanced dose of fertilizer? If yes, how may times?

5. Do you have any information on fertilizer/pesticides use for last 3-5 years in? 

Name of the Block Name of Fertilizers 2007 2006 2005 2004
Urea
TSP

MP

SSP

DAP

Gypsum

Zinc

Boron

Manure/FYM

Pesticides Type
(Contact/Systematic)

2007 2006 2005 2004
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6. What do you do when there is a serious out break of pest or diseases in the crop field? 

7. Do the farmers practice ICM/IPM? If yes, how may farmers by percentages?

8. Do you impart any training to the farmers on the use of pesticides/fungicides, if yes how many times and nos. of farmers?

9. Do you think, use of fertilizer is increasing or decreasing in your block for the last 10 years/?

10. Do you think, production is increasing in your Block/Upazila?

11. Do you think cropping intensity is increasing in your Block/ Union/ Upazila ?

12. Do you think, production is increasing due to higher application of fertilizer/s?

13. Do you think, yield is increasing due to HYV?

14. Do you think, land fertility is decreasing/increasing?

15. Do you think nutrient mining is happening due to HYV?

16. Do you think soil fertility is decreasing due to higher cropping intensity and as a result soil health is 
degrading?

17. Do you think ICM/IPM reduces Insecticides application? 

18. How much reduction of insecticides is made due to ICM/IPM?    ------------------------------ in %

19. Do you think, rice yield per unit area is increasing or decreasing? & what  is the percentages (%) ?

20. What measures should we take to improve the land productivity? 

23. Any crop loss or soil erosion/siltation/degradation due to flood/drought?

24. How many people are affected due to pesticides application in your block/s/Upazila?

25. Did you observe any health affect due to pesticides application in your area? 
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Questionnaire -3

1. . What types of Field Crops do you grow in your farm?
2007

Rabi (Oct-March)   Kharif- I (April                       Kharif-II (July

H L MHL MLL/LL H L      MHL MLL/LL HL  MHL MLL/LL
a. Field Crops Name

Variety (Local/HYV)

Area (Bigha)

Yield (Kg/ Bigha)

Fertilizer use:
2. Do you know the recommended doses of fertilizers?       Yes      No

3. What are the fertilizers do you use in your crop land?   (Kg/Bigha)1 bigha =                Decimal
Urea

TSP
MOP
SSP
DAP
Gypsum
Zinc
Boron
Manure/FYM

Pesticide use:
4. Do you have any problem of insect/ crop diseases in your crop field? Yes/No, if yes

5. How do you control your pest? (IPM/Chemical control), if chemically controlled,

6. Do you know the recommended doses of pesticides?    Yes      No

7. What are the pesticides do you use for your crop?   

i. Name:
Dose:
Times:
ii. Name:
Dose:
Times:
iii. Name:
Dose:
Times:
iv. Name:
Dose:
Times:

8. What types of Vegetables/Fruits do you grow in your farm?
2007

Rabi (Oct-March) Kharif- I (April-June) Kharif-II (July-Sept)

H L MHL MLL/LL H L MHL MLL/LL H L HLMHL MLL/LL

b. Name of 
Vegetables/Fruits 
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Variety (Local/HYV)
Area (Bigha))

Yield (Kg/Bigha)

Fertilizer use:
9. Do you know the recommended doses of fertilizers?       Yes      No

10. What are the fertilizers do you use in your vegetables plot?   (Kg/Bigha)
Urea

TSP
MOP
SSP
DAP
Gypsum
Zinc
Boron
Manure/FYM

Pesticide use:
11. Do you have any problem of insect/ crop diseases in your vegetables field? Yes/No, if yes

12. How do you control your pest? (IPM/Chemical control), if chemically controlled

13. Do you know the recommended doses of pesticides?    Yes      No

14. What are the pesticides do you use for your vegetables?   

i. Name:
Dose:
Times:
ii. Name:
Dose:
Times:
iii. Name:
Dose:
Times:
iv. Name:
Dose:
Times:
Method of application
(a) Hand Spray(b) Power Spray©Others

Fertilizers:
15. What are the fertilizers application practices?

16. Do you see any yield variation due to fertilizer application?

17. Do you have any loss of produce due to access/under dose of fertilizers?

18. Do you have any experience on crop damage due to fertilizer application?

19. Do you see any toxic/hunger sign in the crop field?

20. Do you think that your land became less productive when you cultivate HYV consecutively for more than 3/5 years?

21. Do you find any change of color of plant leaf /plant part due to nutrient deficiency? 

22. How do your ascertain the need/type of fertilizer for your crop?
23. Do you have any training on fertilizer use? If yes, 
24. Who provided you the training and for how long?
    Manures:
25. Are you using any manure/compost for your crop for the last 5 years? If yes,
26. What types of manure do you apply?  (Cow dung/Compost/ Farm Yard Manure (FYM)/ Poultry 
waste/ Oil Cake)
27. If no, why and how do you maintain soil fertility?
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28. Do you keep crop residue in your field after cultivation?

Crop rotation
29.  Do you follow any crop rotation in your crop field for the last 5/10 years? If yes,
30. How do you rotate your crop?
31. If not, what are the crops do you grow and for how many years?
32. Do you cultivate any legume crop, pulse crop in the cropping pattern? 

Pesticides:
33. When do you apply pesticides in your crop?  Morning/Afternoon

34. Do you know the right use of pesticides for the right crops?
Usages pesticides are OK or banned

35. Do you know the usages of pesticides for the right pest?
36. Do you know about IPM (Integrated Pest Management)?
37. Do you have any training on IPM/pesticides application to the crop?
38. Do you see any yield variation due to pesticides application?

39. Do you observe any harmful effect on crop/beneficial insect? (honey bee/earth worm/lady bird beetle)

40. Do you observe any bad effect on any birds/duck/chicken/cattle/goat of the neighbors’ environment?

41. Do you have any observation on yield variation due to pesticides application?

42. Have you seen any toxic sign due to pesticides application?

43. How long do you wait to harvest your crop for consumption/sale after application of pesticides?

44. Do you have any social conflict during application of insecticides/pesticides?

45. Do you observe any residual effect of pesticides in soil/water/environment?

46. Do you have any experience of pesticides washout in the surface water that damaged aquatic plants or fish?
47. Do you see any beneficial insect after application of pesticides? (like honey bee/earth worm/lady bird beetle)

48. Do you have any indigenous method of controlling insect pest?  If yes, what are those?
49. Did you use any indigenous method of controlling insect pest in the past? If yes, do you use now?
50. If not, why
Herbicides:
51. Do you use any herbicide for controlling weeds in your crop field? If yes

52. What are the herbicides do you use and for how long and in which crops?

53. Do you see any harmful effect on your crop due to herbicide use?
Name of crop Amount/Bigha Duration of application Method of application

Hand spray Power spray Others

Health problem: 
54. How do you store your pesticides? 
55. Where do you store pesticides?
56. Do you face any health hazard during fertilizer application?

57. Do you take any precautionary measures for your family members regarding pesticides? 
58. Do you have any health problem due to pesticides application? Yes ( )     No ( ) if yes, 

      What were those?
59. Do you use mask during application? Yes ( )     No ( )

60. Did you observe any outbreak of skin disease/asthma/allergic or any other health problem on your family 
members/neighbors/in the vicinity due to consumption of treated vegetables?
61. How do you apply pesticides in your crop field?  (a)Hand spray (b) Power spray (c) other methods
62. Where do you clean your spray equipments? (a) Open water     (b) Special arrangement 
63. Do you have any observation on fish/aquatic damages due to washing of equipments in the open water?
64. Do you have any observation of the bad effect of pesticides used by your neighbors?  
65. Do you use any hand soap after pesticides application?  Yes ( )     No ( )


