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EXECUTIVE SUMMARY 
 

a. Rationale and objectives of the study 

1. Ensuring food security for all is one of the major challenges in Bangladesh today. Despite the 
impressive achievements in food grains production during the last three decades, food security at farm 
households and individual levels remains a major concern for the Government. The production and 
availability of crop and non-crop foods to present a balanced diet and creating an environment for 
better utilization of land resources is a great challenge for Bangladesh. With that in view, this report 
presents a detailed account of the changing land use patterns and their impact on food security for 
farm households in Bangladesh. 

Aiming to food security cropping pattern as well as farming system have been changed by the farmers 
with the introduction of new technologies and better management. Under this farming situation, 
farmers also changed their land use patterns and introduced new enterprises combination along with 
rice production. As a result, agricultural crop land have been shifted and are being used for 
aquaculture such as pond fish farming, shrimp farming (brackish water aquaculture) and golda shrimp 
farming and to some extent, alternate rice-fish farming and alternate shrimp- rice farming.  Secondly, 
some of the crop enterprises such as wheat, maize, potato, pulses and vegetables are produced along 
with rice.  Thirdly, considering the market demand, farmer in different areas of Bangladesh started 
small scale commercial farming such as year round pangus farming, shrimp farming, floriculture and 
banana farming. 

2. Many land use patterns are observed in different areas of Bangladesh but depending on climate and 
topography, local environment and agroecosystem, 14 land use patterns which are largely practiced by 
the farmers were selected to document the scale and magnitude, and trend of changing land use 
patterns, to determine the food production and consumption, and nutritional status of the selected farm 
households, and to identify the socioeconomic factors influencing the  sustainability of food security 
for targeted farm households under different land use patterns. 

b. Methodology 

3. For fields survey 730 farm households were selected from 50 villages of 18 Upazilas under 8 
districts namely Mymensingh, Tangail, Dinajpur, Rangpur, Pabna, Jessore and Sathkira. Four 
categories of farmers such as marginal, small, medium and large farmers who are largely involved in 
present use patterns were selected for the present study. 

Besides fields survey, FGD of PRA was conducted to supplement and validate the survey data 
especially for food consumption and nutritional status of target group of farm households. A 
multidisciplinary team of this project including two women facilitators conducted FGD in all the 
study areas. For 14 land use patterns, both men and women participants were selected and in total 28 
FGD sessions were conducted to collect required data and information from 315 participants. It may 
be noted that PRA participants especially household’s women were asked to provide data for the last 
24 hours on recall basis which might be more reliable and accurate regarding per capita food 
consumption for the members of farm households. The study shows that out of four categories of farm 
households, 152 men participants and 163 women participants participated in PRA from selected 
areas of Bangladesh. Data were collected for the period 2007-2008 from sample farm households who 
belonged to the selected land use patterns. 

4. Both tabular and statistical analyses were used to determine the impact of changing land use 
patterns on food security for targeted farm households. ‘Before’ and ‘after’ comparison were made 
mainly to determine the impact of changing land use patterns on changes in household asset, health 
and sanitationof farm households. The data and information so collected were reduced to tabular form 
which included clarification of tables into meaningful results by using arithmetic mean, percentage 
and ratio. Items wise food consumption was converted into calorie and protein intake by using 
conversion factor. Moreover, consumption function analysis was employed to determine the 
parameters of food consumption and calorie intake of selected farm households. 
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c. Results and discussion/ key findings 

5. In describing the characteristics of selected farm households such as family size, age, and sex 
distribution of households members; size of holding and tenurial arrangement were discussed because 
these data and information are very much related to achieving food security in terms of food 
production and per capita food consumption and nutritional status of the members of farm families. 
The study shows that there was a direct relationship between the family size and size of the holding of 
farm households. Large farmers had relatively larger family size (5.75 persons) followed by medium 
(5.65 persons), small (4.91 persons) and marginal farmers (4.76 persons). 

6. The first objective of this study was to document the scale and magnitude, and trend of changing 
land use patterns. It is a complex phenomenon that yields of different farm enterprises varied largely 
due to changing production system and management.  The selected land use patterns started in 
different years (1984-2003) in different study areas. The study  presented “the calendar year and crops 
grown prior to change year”, and “crops grown at present” which clearly depicted the scenario of 
scale and magnitude of changing land use patterns in selected areas of Bangladesh. Now more crops 
are grown, farms are diversified and intensified, and alternate farming, and to some extent, small-scale 
commercial farming are also being introduced to minimize the risk and uncertainty and to improve the 
food security for farm households.  

Over the last 3-4 decades or so Bangladesh has gone through phases of exploitation and expansion 
through changing land use patterns. Agricultural industries have adopted new technologies and 
methods, and dealt with some major challenges such as introducing diversified and integrated farming 
in small farm condition. As a consequence there has been steady growth in the area of some land uses, 
particularly cropping. Again, to determine the scale and magnitude, and trend of changing land use 
patterns, historical development of trend of changing land utilization in agriculture and allocation of 
land for major crops and shrimp farms for the period 19-82 to 2006-07 were presented in tables and 
discussed. During this long period, net cropped area decreased but total cropped area increased due to 
bringing more land under more than one crop and because of intensive farming. Allocation of land for 
rice, maize and potato increased but land under wheat production decreased over the years. 

7. The second objective of the study was to determine the food production and availability of food 
under changed land use patterns. Production of cereals, potato, vegetables, pulses, oilseeds and fish 
were considered as major food items for household’s consumption. The study clearly indicates that 
almost all farmers (ignoring farm sizes), on an average, were producing surplus cereals.  The quantity 
of average surplus cereal per household per year under different cropping patterns varied from 1141 to 
9626 kg.  Nevertheless, the farmers belonging to the patterns of year round Pangus, year round 
vegetables and year round shrimp (Bagda) could not produce enough cereals to meet their basic 
demand.  In fact, the quantity of deficit in cereals varied from 241 to 2209 kg per year. 

8. Thirdly, the report attempts to determine the level and adequacy of food consumption in relation to 
nutritional status of the members of farm households. Food utilization is one of the important 
components of food security. Usually food is consumed to maintain health and to revive strength. 
Food is consumed by individual as essential item of living. Every food item has its own calorie, 
protein and other nutrients which are essential for health. Nutritional values vary from food item to 
food item. That is why, people would like to take different food items to balance their calorie, protein 
and other nutritional need. The study shows that aggregate food consumption was the highest for the 
land use pattern alternate shrimp (bagda) and rice farming (1361 grams followed by year round 
shrimp (bagda) farming (1352 grams) and alternate rice and wheat production (1311 grams), 
respectively. On the other hand, per capita per day food consumption was the lowest for the land use 
pattern year round vegetables production and it was 1022 grams but the food consumption for overall 
land use patterns was observed to be 1182 grams. Average food consumptions were almost similar for 
other types of land use patterns. Participatory Rural Appraisal (PRA) conducted for this study also 
gave almost the same results. The average per capita per day food intake was relatively higher than 
that of national average as reported by Poverty Monitoring Survey (PMS, 2004) and Household 
Income and Expenditure Survey (HIES 2005). PMS reported that national average per capita per day 
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food consumption was 966.0 gm whereas it was 947.8 gm in HIES. The result of the study is quite 
consistent with the above two sources since both the sources revealed that per capita per day food 
consumption was relatively higher for the rural areas than those of urban areas. Overall per capita per 
day food consumption was the highest for large farmers followed by medium, small and marginal 
farmers, respectively. 

Regarding source wise contribution, rice is the main item of foods for human consumption in the rural 
areas. Average per capita per day intake of rice was 548 grams, which was relatively higher than the 
national average (439.6gm). The second important food item was observed to be potato and the 
consumption rate was about 109 gm per capita per day at the aggregate level. The next important food 
item was milk followed by fish and leafy vegetables, respectively. The various food items consumed 
by the farm households were similar and consistent with PMS and HIES with a few exceptions. 
Considering all land use patterns food consumption was the highest for large farmers followed by 
medium, small and marginal farmers respectively.  

Food consumption for some food items have increased after the changing land use patterns. But for 
some food items, frequency of food consumption has decreased. Consumption of rice was similar and 
same before and after changing land use patterns. Frequencies of consumption of ruti (crushed wheat) 
and dal have decreased after changing land use patterns while frequencies of consumption of 
vegetables, meat, fish, egg, fruit and milk in a year have increased. Increased consumption of 
nutritious food might be attributed due to the increased income with the new land use patterns and 
better knowledge about nutrition of the farm households. 

9. Fourthly, the study assessed per capita food intake and nutritional status of different categories of 
farm households. The average daily per capita calorie intake by households was estimated to be 2439 
Kcal which was slightly higher than the national average (2238.5 Kcal)(HIES, 2005). The present 
study shows that calorie intake was the highest for large farmers (2562 Kcal) followed by small (2474 
Kcal), medium (2455 Kcal) and marginal (2263 Kcal) farmers, respectively. 

Per capita calorie intake was relatively higher (2620-2645 Kcal) for the farm households practicing 
alternate shrimp (golda) and rice farming, wheat production and alternate rice and maize production. 
For the farm families of other land use patterns, per capita daily calorie intake was found to be almost 
same and similar. Study of PRA also showed that average per capita per day calorie intake (2261 
Kcal) was relatively lower than the survey households (2439 Kcal). 

Considering all land use patterns the food energy received from individual food items was the highest 
for rice (1790 Kcal) followed by potato (100 Kcal), fish (97 Kcal), vegetables (78 Kcal), oil (70 Kcal), 
milk (64 Kcal) and sugar (58 Kcal) respectively. Average per capita per day calorie intake for rice was 
observed to be 1790 Kcal. which was about 73 percent of the total energy intake. 

Protein is an important nutrient in human diet. The study shows that protein intake per capita per day 
was 63.84 grams considering all selected land use patterns. However, per capita per day protein intake 
was relatively higher for those farm households under selected land use patterns who consumed 
higher amount of food which are mentioned above. The study also showed the distribution of per day 
protein intake by income groups among different land use patterns. There are sporadic variations of 
protein intake by different income groups but on an average the farm households of the income group 
Tk. 15,000-19999 consumed the highest amount of protein (66.5 grams) compared to other income 
groups in selected land use patterns. Secondly, there are positive relationships between protein intake 
and income groups for some land use patterns. Farmers with larger farms have higher incomes, which 
might have contributed to the purchase of higher protein content food items for consumption. 

Multiple regression model was used to determine the parameters of food consumption, and calorie 
intake by the members of farm households. Consumption function showed that farm size and 
households income had positive impact on the consumption of various foods. In other words, the 
increase of farm size and income of farm households resulted in the corresponding increase of food 
intake. On the other hand, per capita consumption decreased with the increase in family members and 
also decreased with the increases in the number of family members below fifteen years of age. Family 
members below fifteen years consumed less food than members of other age groups. Occupation 
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dummy which received 1 if main occupation was farming and zero otherwise, had negative impact on 
per capita food consumption. The result is quite consistent since farmers with main occupation other 
than farming had more income than farmers with farming as main occupation. Per capita calorie 
intake model shows that farm size had the positive impact on per capita calorie intake whereas family 
size had the negative impact on it. Other variables had no significant impact on per capita calorie 
intake. 

10. One of the important objectives of the present study was to identify the socioeconomic factors that 
influence the sustainability of food security for targeted farm households under selected land use 
patterns. There are multiple socioeconomic factors such as household income and expenditure, 
housing structure and facilities, and owning household assets, improving transportation and 
communication facilities, access to drinking water and sanitation, and increasing services of health 
and hygiene. All these factors might have effect on sustainability of food security of farm households. 

Irrespective of land use patterns, the annual household income of farm households had increased over 
the years. Regardless of land use patterns, annual income per household was Tk 205127 which are 
higher than national average of Tk 86436 (HIES, 2007). Among the farm household under different 
land use pattern, shrimp farmers income was relatively higher compared to other sample farmers. 
Irrespective of shrimp and non-shrimp farm households, the sampled farm households earned 77.4 
percent of total income from agriculture. As all the sampled farm households were landed farmers, the 
lion share of household income earned from agriculture and it sustained the food security for the farm 
households. 

It was observed that household expenditure spent mainly on family food and farming. Moreover, 
expenditure spent was the highest (47 percent) for farming followed by 31 and 9 percent for food and 
housing. 

Housing facilities increased significantly compared to before changing land use patterns. At present, 
about 24, 54 30 percent of farm household have building, tin shed and straw roofed houses while the 
corresponding percentages were 8, 51 and 27 respectively for the farm households before changing 
land use patterns. It is remarkable that percentage of building (brick house) increased about 3 times 
than before. 

Household water and sanitation facilities had improved in the study areas. About 57, 42 and 30 
percent of farm households had owned hand tube well (HTW), pucca toilet and kutcha toilet 
respectively. Secondly, incidence of disease for all family members decreased by 30-35 percent. 
Thirdly, at present most of the farm families can meet the doctors for their treatment and health care. 

There had been a noteworthy improvement in communication facilities of farm households in the 
study areas. About 49 and 52 percent of farm households had radio/TV and bicycle/motor cycle 
whereas the percentages were 15 and 19 before changing land use patterns. 

Ninety three percent of sampled farm households reported that quality and choice of food items 
increased under changing land use patterns. Under this circumstance, it implied that farm income, 
crop yield, supply of food, choice of taking different food items, nutritional status, educational status, 
and employment opportunity of farm households and finally the food security increased under 
changing land use patterns. 

d. Conclusion 

While agricultural production had increased manifold, it is showing signs of diminishing marginal 
returns. Given the finite amount of land and a still growing population, land use and cropping 
intensity is approaching a maximum. This severely limits the ability of many farmers to earn 
livelihood from farming. It is evident that the selected all categories of farmers under the selected land 
use patterns were more or less self-sufficient in cereals, but they have got tremendous shortages in 
other crops like potato, vegetables, pulses, oilseeds (mustard) and fish.  In addition to cereal crops, 
more attention should immediately be given to increase vegetables, pulses, oilseeds and fish 
production of Bangladesh. 
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Present study shows that farm size had positive impact on per capita calorie intake whereas family 
size had negative impact on it. In this regard, changing land use pattern with scientific culture and 
management is a path way to increase food production to ensure food security of farm households. 

Almost in every year different kinds of natural calamities and disaster such as flood and drought, 
cyclone and sidr, and hail storming occurred in Bangladesh which caused severe damage of crops and 
livestock of the farmers. Secondly, climate and topography are also changing. Under this 
circumstances farmers had to change their land use patterns to get adjusted the risk and uncertainty 
and to increase the food production. 

Despite of some limitations, the study is very important from the viewpoints of farmers and policy 
makers.  Farmers in the study have gradually been changing their land use patterns.  In fact, food 
grain production, food security and its availability as well as farm income per household have 
increased substantially than the old patterns.  This suggests that changing land use patterns may have 
had some positive impacts not only on food production and consumption, but also per capita daily 
calorie intake and nutritional status have also improved. 

e. Policy recommendations / Policy Implications  

In the process of achieving the objectives and considering the ultimate findings of the study, some 
important policy considerations arise, which are highlighted below: 

Food security in this study, as stated earlier, has been seen from the viewpoint of food production and its 
availability to the followers of the concerned land use patterns. The study confirmed that the followers of 
year round Pangus farming (-714 kg shortage per year), year round vegetables farming (-241kg shortage 
per year) and year round shrimp (Bagda) farming (-2209 kg shortage per year) on an average could not 
produce sufficient cereals to secure their food security. However, they have got enough money to purchase 
cereals from the market. In other words, followers of 11, out of 14 land use patterns are food secured in 
terms of cereals. However, the aim of an individual farmer may not necessarily be limited to food security 
alone. The aim is usually interrelated with other objectives of the individual farmer such as to earn 
maximum profits rather than food security. Nevertheless, the concerned officials may pay an attention to 
the results of the present study and encourage farmers to follow these land use patterns. 

The study clearly indicates that rice is still the staple food item of the rural people in Bangladesh followed 
by vegetables, potato, milk and meat. The study reveals that average daily per capita calorie intake (2439 
Kcal) and protein intake (63.84 grams) which were slightly higher than the national average.  Food intake 
was relatively higher, as expected, for large and medium farm households and for higher income group 
households compared to small and marginal farm households and those of lower income groups. However, 
large farm households had higher income and consumed more protein followed by medium, small and 
marginal farm group, respectively. Under the circumstances, positive steps could be taken to improve food 
intake of small and marginal farmers. 

The study confirmed that the lion’s share of household income is still earning from agriculture.  It is found 
that the selected land use patterns have contributed a lot to increase household income of the farmers.  In 
fact, they are enjoying better livelihoods than before due to following these land use patterns. More 
farmers should be encouraged to follow these land use patterns for earning higher farm income and 
ensuring food security for farm households in Bangladesh. 

f. Limitations of the study 

The study provides some useful information for farmers and decision makers regarding the most important 
land use patterns of Bangladesh.  However, there are some limitations of the study. 

In rural Bangladesh, many farmers are still illiterate and do not keep any written records of their farm 
business transactions and/or household consumption. As a result, they could not provide any accurate 
information on old land use patterns. Under the circumstances, the accuracy of data for the present study 
fully relied upon their memories and sincerity. Although before and after comparison of the land use 
patterns were made, but past data on food grain production as well as consumption or calorie intake was 
very difficult. The task of obtaining data proved to be very challenging and the possibility of data errors, 
therefore, cannot be fully ruled out. 
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1.0 INTRODUCTION 

1.1 Relevance to the National Food Policy 

Ensuring food security for all is one of the major challenges in Bangladesh today. Despite the 
impressive achievements in food grains production during the last decades, food security at farm 
households and individual levels remains a major concern for the Government. The production of 
necessary food crops by changing land use patterns is a great challenge for the farm household in 
Bangladesh. This is reflected in the measures proposed in the National Food Policy (NFP) endorsed 
by the Food Planning and Monitoring Committee (FPMC) and thereafter approved by the Cabinet in 
August 2006, which provides strategic guidance on the way to address the key challenges facing 
Bangladesh in achieving food security in all its dimensions, including food supply and availability, 
physical, social and economic access to food, as well as nutrition/utilization of food (GoB, 2008). 

Most of the farmers of Bangladesh started to change their land use pattern since 2-3 decades and 
introduced new technologies and better management to ensure food security for farm households. 
Farmers have also changed their land use patterns and introduced new enterprises along with rice or 
without rice in different areas of Bangladesh.  

Bangladesh is one of the most densely populated countries in the world. The challenge to maintain 
food-population balance is great because practically all cultivable land is in use. There is little scope 
to expand the land frontier. The pressure of increasing population reduced the average size of farm 
holding from 1.70 to 1.48 acres in the period 1996-2005 (BBS, 2006). The growth of crop production 
now depends almost entirely on technological progress and intensive farming by introducing better 
management for all the food crops and other enterprises to be produced. The country also faces a 
difficult land distribution challenge to achieve food security for all groups in society. About 20 
percent of the rural households have no cultivable land and another 38 percent have less than 0.5 acre 
(BBS, 2006), which cannot therefore be a significant source of employment and income for the 
household. This bottom half of the population depends on the market for food, on which they spend 
nearly 60 percent of their income (HIES, 2007).Thus, maintaining a proper balance between food 
prices and income of the rural people is very important for providing incentives to food production 
and achieving food security for the farm household. 

With the intensive and integrated farming, total food grain production has been showing an increasing 
trend over the last two decades (28.81 million metric tons in 2005-06). Bangladesh produces major 
agricultural crops, such as rice, wheat, maize, jute, vegetables and potato, pulses, oilseed, sugarcane, 
etc. However, the total agricultural production is not sufficient to meet domestic consumption and this 
is worsened by the daily increase in total population. This means that the country has to import large 
amounts of food grain (2.0-3.0 million tons) almost in every year along with some manufacturing 
goods (BER, 2007). Therefore, food security is important for the farm households and they should 
increase their farm production to improve their livelihood. 

Aiming to food security cropping pattern as well as farming system has been changed by the farmers 
with the introduction of new technologies and better management. Under this farming situation, 
farmers also changed their land use patterns and introduced new enterprises combination along with 
rice production. As a result, the use of agricultural crop land has changed and is being used for 
aquaculture such as pond fish farming, shrimp farming (brackish water aquaculture) and golda shrimp 
farming and to some extent, alternate rice-fish farming and alternate shrimp- rice farming. Some 
cropped areas in Mymensingh and Gazipur have converted land into large ponds to cultivate pangus 
and other carp fishes. Alternate rice-pulse is produced in Tangail and Siragonj districts. Similarly, 
farmers in Jessore and Jhenaidha districts produce year round golda shrimp and also practice alternate 
golda-rice farming, year round vegetables production and floriculture. On the other hand, in coastal 
areas, mainly in Khulna and Cox’s Bazar regions, large areas of cropped land shifted to brackish 
water aquaculture and the farmers practice year round shrimp farming and alternate rice-shrimp 
farming. Again, farmers in Rangpur and Dinajpur practice alternate rice-potato, rice-wheat and rice-
maize farming. Changing land use pattern and crops grown in the study areas are shown in section 
3.2.2.  
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Very recently, Bangladesh Government has shown keen interest to introduce land use policy and has 
taken steps to ensure better use of cultivable land. The present study might help GoB and policy 
makers by providing information to introduce land use policy for greater food security for farm 
households.  
 
1.2 Review of Literature 

This section provides a selective review of previous studies/research related to the present study. A 
good number of studies have been conducted on food security as a whole but little research has been 
conducted on land use patterns and their long term implications on food security of farm households 
in Bangladesh. However, the studies which are to some extent, relevant to the present study were 
reviewed to justify the merit of this study. 

In the specific case of Bangladesh, numerous evaluations of the public food policy and distribution 
system have been conducted over the years, and the system has been modified following a number of 
studies (Ahmed et al., 1985; WFP, 1986). Nationwide nutritional surveys have been conducted in 
Bangladesh: the National Nutritional Survey of 1975-76 and 1981-82 (conducted by the Institute of 
Nutrition and Food Science of the University of Dhaka); the Helen Keller International Survey of 
1982-83; and the Nutrition Module of the Household Income Expenditure Survey (HIES) (conducted 
by the Bangladesh Bureau of Statistics) of 1985-86, 1995-96, 2000 and 2005. The report of the HIES 
compared mean indicators of maternal education, toilet and water sources type, breast feeding, 
morbidity, food intake and nutritional status of urban and rural households by age group, income 
group, expenditure group, food and medical expenditure group,. The results were consistent with prior 
expectations. The higher income and expenditure households generally had lower rates of 
malnutrition. Mother’s education, tube well water, length of breast feeding and absence of morbidity 
were all positively correlated with nutritional status (HIES, 2007). 

Household food security in Bangladesh is characterized by considerable regional variations. Factors 
such as tendency to natural disasters, distribution and quality of agricultural land, access to education 
and health facilities, level of infrastructural development and employment opportunities of household 
members come into play in different regions (Kashem and Sarker, 2004).  

Food security is achieved if adequate food (quantity, quality, safety, socio-cultural acceptability) is 
available and accessible for a satisfactory utilization by all individuals at all times to live a healthy 
and happy life (Rahman and Schmitz, 2007). Thus food security is related to food availability and 
access to food. Food availability is a function of the combination of domestic food stocks, commercial 
food imports, food aid and domestic food production, as well as the underlying determinants of each 
of these factors (Riely et al., 1999). Food access is influenced by the aggregate availability of food 
through the latter’s impact on supplies in the market and, therefore, on market prices. Again, the 
access is further determined by the ability of households to obtain food from their own production and 
stocks, from the market, and from other sources. These factors are in turn, determined by the resource 
endowment of the household which defines the set of productive activities they can pursue in meeting 
their income and food security objectives. Food access also is a function of the physical environment, 
social environment and policy environment which determine how effectively households are able to 
utilize their resources to meet their food security objectives (Riely et al., 1999). 

Household's access to food depends on household income, assets, remittances, gifts, borrowing, 
income transfers and food aid. Increased income of household can improve household food security in 
terms of improved access to food. In addition, expanded asset bases reduce the vulnerability of 
households to short-term disruptions in income flows and help prevent degradation of household food 
security in times of adversity. Increased food prices also results in transitory food insecurity of the 
low-income households by lowering their real income and, hence, eroding their purchasing power 
(NFP, 2006). 

The above review and discussion indicate that no detailed studies were conducted in Bangladesh 
which addressed the land use patterns and food security of farm households in Bangladesh. 
Accordingly, the present study has planned to determine the effect of different land use patterns on 
livelihood and food security of farm households in different areas of Bangladesh. 
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Thus the result of the present study would minimize the knowledge gap on farm level food security 
and added to the existing literature by providing information which helped both researchers and 
policy makers, and related farmers and stakeholders in making decision for greater food security for 
farm households in Bangladesh. 
 
1.3 Objectives of the Study 

The study is concerned with the change in land use patterns in Bangladesh and their long term 
implication on food security for the farm households. In relation to the implication of land use 
patterns, changed socioeconomic factors (indicators) and possession of different livelihood assets may 
have an effect on food security and its sustainability. Considering all these issues in research proposal, 
following specific objectives are addressed. 

a) To document the scale and magnitude, and trend of changing land use patterns for different 
categories of farm households. 

b) To determine the food production and availability of food, and food security under the present 
land use patterns. 

c) To determine the level and adequacy of food consumption in relation to nutritional status of 
the member of farm households. 

d) To assess per capita food intake and nutritional status of different categories of farm 
households. 

e) To identify the socioeconomic factors (indicators) that influence the sustainability of food 
security for targeted farm households. 

f) To suggest policy implication for greater food security under the present land use pattern of 
farm households. 

 
2.0 METHODOLOGY: APPROACH AND ANALYTICAL TOOLS 
 

2.1 Selection of Land Use Patterns 

Land use patterns as well as cropping patterns are changing in Bangladesh due to a range of factors: in 
response to changing technology; in order to meet the demand of farm households; as a way to 
increase the economic returns of farm enterprises and to ensure a greater food security for farm 
households. Following developments in the agriculture sector, most of the farmers in Bangladesh have 
introduced new enterprises and changed their enterprise combination and crop rotation for the last 2-3 
decades. Many land use patterns are observed in different areas of Bangladesh but depending on 
climate and topography, local environment and agroecosystem, some particular land use patterns are 
followed by the farmers in different areas of Bangladesh.  

Considering all these aspects, 14 land use patterns which are largely practiced by the farmers were 
selected for the present study (Table 2.1). Most of the selected land use patterns are rice based and the 
farmers usually produce different crops along with rice and to some extent, without rice. 
 
 
 
 
 
 
 
 
 
 
 



 17

Table 2.1 Major land use patterns and crops grown, and study areas selected 

Land use patterns 
selected 

Study areas Major crops 
grown Districts Upazilas Villages 

1. Year round rice 
production 

Mymensingh 
 
 

Mymensingh 
Sadar 

Beltoly, Borbilarpar 
Fakirakanda and 
Sobagia 

Rice and jute 

2. Alternate rice and 
vegetables production 

Mymensingh 
 
 

Mymensingh 
Sadar 

Bottola Bazar, 
Sutiakhali, Salakandi 
and Baira 

Rice, Cucumber, 
Okra, 
Amaranthas, 
Cabbage, 
Cauliflower and 
Gourd 

3. Alternate rice and 
oilseed (mustard) 
production 

Tangail 
 
 

Basail and 
Sakhipur 

Naikanibari,  
Sunna, Kailan and 
Betua 

Rice and Mustard 

4. Year round banana 
production 

Tangail 
 
 

Sakhipur and 
Ghatail 

Kutubpur, Malirchala, 
Fulmalirchala, 
Barochowna and 
Jordighi 

Banana, Rice and 
Vegetable 

5. Year round pangus 
fish farming  

Mymensingh 
 

Trishal Konabari,  
Bagan,  

Pungus fish and 
Rice 

6. Alternate rice and 
wheat production 

Dinajpur 
 
 

Biral, 
Dinajpur 
Sadar 
Bochaganj 

Mohbbatpur, 
Nashipur, Rampur and 
Islampur 

Rice, Wheat, 
Maize, Mango and 
Litchi 

7. Alternate rice and 
maize production 

Dinajpur, 
Rangpur 
 
 

Biral 
Gongachora 
and 
Rangpur 
Sadar 

Kashidanga, 
Nizampur,  
Binbinia and 
Kabirajpur 

Rice, Maize, 
Wheat, Potato and 
Tobacco 

8. Alternate rice and 
potato production 

Rangpur 
 
 

Rangpur 
Sadar 

Uttam Baniapara,  
Baniapara and 
Napitpara 

Potato, Rice, 
Tobacco, Maize 
and Wheat 

9. Alternate rice and 
pulse production 

Pabna 
 
 

Shathia and 
Bera 

Patgari,  
Haria and 
Chinanary 

Rice, Kheshari, 
Wheat, Onion and 
Garlic 

10. Year round of 
floriculture 

Jessore Jhigarghacha  Panishara,  
Rangunathpur, 
Ragunathnagar and 
Kulia 

Flower (Rose, 
Gladiolus, 
Tuberose, 
Marigold) and rice 

11. Alternate prawn 
(golda) and rice 
farming 

Jessore 
 
 

Keshobpur Pathorghata,  
Monoharnagar 

Golda and Rice 

12. Year round 
vegetables 
production 

Jessore 
 

Jessore Sadar Chotohoibatpur,  
Borohoibatpur, 
Churamankati and 
Shahbajpur 

Vegetables 
(cabbage, 
Cauliflower, 
Bean, Radish, 
Brinjal, Okra) 

13. Alternative shrimp 
(bagda) and rice 
farming 

Sathkira 
 

Paikghacha Soladana, Amurkata, 
Sonkhali and Digha 

Shrimp, Rice and 
Vegetables 

14. Year round shrimp 
(bagda) farming 

Satkhira Shamnagar Abatchandipur, 
Ghenra ghar, 
Gobintolly and 
Dhatinakhali 

Bagda and rice 
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2.2 Sampling Design and Data Collection 

2.2.1 Socioeconomic survey 

Crops grown and different land use patterns followed by the farmers in rural areas of Bangladesh 
selected for the study are shown in Table 2.2. At present, along with rice other non-cereals and 
commercial crops are coming up to compete with the common and typical crops grown. Considering 
the changing land use patterns and land utilization, a total of 730 farm households were selected from 
50 villages of 18 Upazillas under 8 districts. Following the distribution of farm households in 
Bangladesh (BBS 2008), four categories of farmers namely marginal, small, medium and large 
farmers who are largely involved in present use patterns, were selected for the present study1. The 
sampling design for the present study fall within the purview of purposive random sampling (Tables 
2.2 and 2.3). 
 

Table 2.2 Study design and sample distribution of farm households under selected land use 
patterns 

Land use patterns selected 
Categories of sample farm households 

Marginal 
farmer 

Small 
farmer 

Medium 
farmer 

Large 
farmer 

All 
farmer 

Year round rice production 21 31 26 4 82 
Alternate rice and vegetables 
production 

10 18 18 4 50 

Alternate rice and mustard production 11 26 13 0 50 
Year round banana production 2 13 20 13 48 
Year round pangus fish farming 11 22 22 5 60 
Alternate rice and wheat production 8 23 26 3 60 
Alternate rice and maize production 7 23 27 3 60 
Alternate rice and potato production 12 26 25 2 65 
Alternate rice and pulse production 10 15 21 4 50 
Year round floriculture 15 16 14 5 50 
Alternate rice and prawn (golda) 
farming 

0 8 21 11 40 

Year round vegetables production 22 21 7 0 50 
Alternate shrimp (bagda) and rice 
farming 

2 7 14 12 35 

Year round shrimp (bagda) farming 0 3 12 15 30 
Total 131(18) 252(35) 266(36) 81(11) 730(100) 

Some farmers in Mymensingh, Gazipur, Sirajgonj, and Tangail have converted their land to practice 
rice-fish farming, alternate rice-vegetables and alternate rice-pulse (khasari) production. In Rangpur 
and Dinajpur, many farmers use their crop land for producing alternate rice- potato, rice- wheat and 
rice- maize. Similarly, farmers in Jessore districts produce year round golda shrimp and also practice 
alternate golda- rice farming. On the other hand, in coastal areas mainly in Khulna regions, large areas 
of cropped land shifted to brackish water aquaculture. The present study attempts to cover the major 
land use patterns in Bangladesh. 

In the study areas, agricultural crop land has been shifted and being used to produce different farm 
enterprises along with rice and to some extent without rice. The present study among others has the 
main objectives such as determining food production and food availability under changed land use 
patterns, and assessing food consumption and nutritional status of farm households. 

A socioeconomic survey of the selected farmers was conducted to address the objectives of the study. 
Data and information on sociodemograhic profile of farm households, changing land use patterns and 

                                                 
1 Land holding for: marginal farmer 0.05-0.99 acre; small farmer 1.00-2.49 acre; medium farmer 2.50-7.49 acre 
and large farmer 7.50 acres and above. 
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their effect on food production and food security, and socioeconomic factors influencing food security 
were collected from the targeted farm households by using semi structural interview schedule (Figure 
1). 

Figure 1 Collecting required data from farmers of 
selected farm household 

2.2.2 Conducting PRA 

Besides the field survey, FGD of PRA was conducted to collect data especially for food consumption 
and nutritional status of target group of farm households and to validate the survey data. A 
multidisciplinary team including two women facilitators conducted FGD in all the study areas. For the 
selected 14 land use patterns, both men and women participants were selected and in total 28 FGD 
sessions were conducted to collect required data and information from 315 participants (Table 2.3, 
Appendix Table 5 and Figures 2 and 3). Different groups of PRA participants aired their views and 
provided data and information on food consumption of their family members. It may be noted that 
PRA participants especially household’s women of selected land use patterns were asked to provide 
data for last 24 hours on recall basis which might be more reliable and accurate regarding per capita 
food consumption for the members of farm households. Table 2.3 shows that out of four categories of 
farm households under selected land use patterns, 152 men participants and 163 women participants 
participated in PRA from selected areas of Bangladesh. 

 

 

  

 

 

 

Figure 2 Household women participated in PRA session 
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Figure 3 Farmers of selected land use patterns 
participated in PRA session 

 

Table 2.3 Gender wise distribution of PRA participants in selected study areas 

PRA Participants 
Women participants 

(No) 
Men participants 

(No) 
All participants 

(No) 
Marginal farmers 75 (49.3) 38 (23.3) 113 (35.9) 
Small farmers 46 (30.3) 63 (38.7) 109 (34.6) 
Medium farmers 28 (18.4) 52 (31.9) 80 (25.4) 
Large farmers 3 (2.0) 10 (6.1) 13 (4.1) 
All farm households 152 (100) 163 (100) 315 (100) 
Total (FGD) session held 14 14 28 
Participants in each session 11 12 11 

Figure within the parentheses indicate percentage of total 
 
2.2.3 Data collection 

For this study, data and information were collected from sampled farm households who belonged to 
selected land use patterns. During data collection, project staff stayed in the research areas and visited 
the farmer several times to collect data and information related to the objectives of the study. Data 
were collected for the period 2007-2008. Some field views and pictures of crops grown under selected 
14 land use patterns are shown in Figure 4. Farmers were asked to provide information about food 
production and food security after changing the land use patterns. However, to assess the impact of 
changing land use patterns on food security, ‘before’ and ‘after’ comparison was made only to 
determine the changes of basic needs, owing household assets, and access to health services and 
sanitation. After each visit, the collected information was checked for accuracy and clarity. Research 
Assistant and Research Fellows were also involved in preparing data for analysis to avoid errors in 
interpretation, coding, computation and analysis. 
 
2.3 Particularities of Farm Households Selected for the Study 

Two main criteria were considered for selecting farm households – (i) farmers should have crop land 
and (ii) they should produce crops and other enterprises under any of the selected land use patterns. 
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Figure 4 Crops grown under different land use patterns 

Year round rice production  

Alternate rice and wheat production 

Alternate rice and potato production 

Alternate rice and maize production 

Alternate rice and pulse (fodder) production Year round pangus fish farming 

Alternate rice and mustard production 
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Figure 4 Crops grown under different land use patterns (contd.) 

Alternate rice and vegetables production 

Year round banana production 

Year round shrimp (bagda) farming 

Alternate rice and shrimp farming 

Year round floriculture 

Year round vegetables production Alternate rice and 
prawn (golda) farming 
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2.4 Analysis of Data 

The data and information so collected were reduced to tabular form which included clarifications of 
tables into meaningful results by using arithmetic means, percentages and ratio. Item wise food 
consumption was converted into calorie and protein intake by using conversion tables of different 
food items (Wahed and Roy, 2008). Sociodemograhic profile, scale and magnitude of changing land 
use patterns and land utilization, food consumption and nutritional status of farm household and 
socioeconomic factor influencing sustainability of food security for targeted farm households were 
clarified in respect of different categories of farm households under 14 land use patterns. Secondly, 
consumption functional analysis was employed to determine the parameters of food consumption and 
calorie intake of selected farm households. 
 
2.5 Determining Parameters of Food Consumptions and Calorie Intake 

For determining the factors that influence the food consumption and calorie intake, Cobb-Douglas 
type functions in double-log forms were employed. Normally functions in double-log forms give 
better results than other functional forms since transformation of variables ensures validity of 
normality assumptions. Separate models were fitted for food consumption and calorie intake in which 
food consumption and calorie intake were considered as dependent variables, and education of farm 
household head, respective land use patterns, main occupation of households head, farm size, family 
size, households’ income and age group of family members were considered as independent variables. 
As land use dummy, farming of shrimp and floriculture received 1 and 0 otherwise; and as occupation 
dummy where farmers with farming as main occupation received 1 and 0 otherwise. Along with the 
estimated parameters, standard errors of individual coefficients were estimated. Besides, F statistic 
was calculated to show the goodness of fit of data with different independent variables. 

Theoretical model for food consumption: 
ln Food consumption = β0 + β1 Edn + β2 land use dummy + β3 occupation dummy  

 + β4 ln farm size + β5 ln family size + β6 ln income + β7ln No. of family 
members  below 15 years  + u. 

Theoretical model for calorie intake: 
ln calorie intake = β0 + β1 Edn + β2 land use dummy + β3 occupation dummy  
         + β4 ln farm size + β5 ln family size + β6 ln income + β7 ln No. of  
                             family members below 15 years + u. 
 
 
3.0 RESULTS AND DISCUSSION 

3.1 Sociodemographic Characteristics of Farm Households 

This chapter provides information on sociodemograhic characteristics of selected farm households 
such as family size and age and sex distribution of household members, size of holding and tenurial 
arrangement, occupational structure and educational attainment for the members of selected 
households. These data and information are related to achieving food security in terms of food 
production and nutritional status, per capita food consumption and nutritional status of the members 
of farm families, level of households income and expenditure, access to health services and sanitation 
and to some extent, owning tangible and intangible wealth and assets. Accordingly, sociodemograhic 
characteristics area discussed in this chapter to facilitate the discussion of concerned food security 
indicators in next three chapters. 

In the present study, both survey and PRA data were used to establish the relationship between the 
family size and size of land holding, and food consumption and nutritional status of the members of 
farm households. However, it was observed that, in all consideration collected PRA data and their 
results and output were almost same and similar to survey data such as family size, land holding, 
occupation and level of education of family members; and all these PRA data confirm the data and 
information collected through sample survey. Accordingly, to avoid duplication some tables made 
from PRA results were placed in Appendix section (Appendix Tables 1, 2, 6 and 7) while results were 
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discussed mainly based on findings of the field survey. In methodology it was mentioned that PRA 
data were used mainly to determine the food consumption and nutritional status of the members of the 
farm households. 

Concerning the sociodemograhic profile of sample farm households Table 3.1 shows that there was a 
direct relationship between the family size and size of holding of farm households. Large farmers had 
relatively larger family size (5.75 persons) followed by medium (5.65 persons), small (4.91 persons) 
and marginal farmers (4.76 persons). 

Again, to relate the age and food consumption, household members were classified into two age 
groups-less than 18 years, and 18 years and above. Considering all sample farmers, the average family 
size was 5.25 persons, with 32% of males and 26% of female in the 15 to 60 years age bracket and 
considered as working members. Table 3.1 clearly indicates that the member of working members 
including both male and female were relatively higher for all categories of farm than family members 
aged below 18 years of age. The average family size of sample households (5.25) appears to be larger 
and they have to ensure larger amount of food to feed the family members of the respective farm 
households. 
 

Table 3.1 Percentage and number of individuals per farm household category, disaggregated by 
gender and age 

Categories of farm 
households 

Less than 18 years, No. 18 -60 years, No. All members, No. 
Male Female Total Male Female Total Male Female Total 

All farmers n=730 18 16 34 32 26 
3.04 
(58) 

2.88 
(55) 

2.37 
(45) 

5.25 
(100) 

Figures within parenthesis indicate percentage of total number of members of household 
 
3.1.1 Households occupational profile 

Irrespective of size of holding, most of the male members (48%) of farm households had farming as 
principal occupation (Table 3.2). Farming here included crop production, livestock rearing, fish 
farming and integrated farming. Livestock rearing is often considered as supplementary activity for 
small farmers. Table 3.2 also shows the occupational structure of all family members of the sample 
farmers. It may be noted here that, the overwhelming majority (63%) of female members were 
engaged as housewives. Irrespective of gender, about 30% were students at different levels of 
education. Many of them were 15 years of age and were not involved in income generating activities. 
However, considering all selected land use patterns, very few household’s members were found to be 
engaged in activities such as trading or in salaried jobs. 
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Table 3.2   Occupation of male and female members of farm households         % distribution of occupation 
 
 

Land use pattern Farming 
Small 
trading 

Govt. 
Service 

Pvt. 
service 

NGO 
service 

Wage lab 
(home) 

Wage lab 
(abroad) 

House 
wife 

Student Others 

Male members of farm households 

Year round rice production 33.3 5.1 7.3 8.1 0.9 1.7 0.9 0.0 40.2 2.6 

Alternate rice and vegetables production 45.8 10.7 1.5 2.3 2.3 0.8 0.8 0.0 34.4 1.5 

Alternate rice and mustard production 56.4 6.4 0.0 3.6 0.0 0.0 15.5 0.0 17.3 0.9 

Year round banana production 40.4 10.3 2.9 6.6 0.0 1.5 4.4 0.0 30.9 2.9 

Year round pangus fish farming 49.0 3.9 3.3 5.2 0.7 4.6 0.0 0.0 28.1 5.2 

Alternate rice and wheat production 50.7 4.2 6.3 4.2 0.7 4.2 0.0 0.0 29.9 0.0 

Alternate rice and maize production 57.7 2.7 1.3 8.1 1.3 2.0 0.0 0.0 26.8 0.0 

Alternate rice and potato production 34.4 14.3 4.5 3.2 1.3 0.0 0.0 0.0 40.9 1.3 

Alternate rice and pulse production 48.6 7.2 0.0 11.6 0.0 4.3 0.7 0.0 26.8 0.7 

Year round floriculture 53.8 7.7 0.0 0.0 1.9 0.0 0.0 0.0 35.6 1.0 

Alternate rice and prawn (golda) farming 61.2 3.1 0.0 0.0 0.0 0.0 0.0 0.0 19.4 16.3 

Year round vegetables production 68.9 2.8 0.0 0.0 2.8 0.0 0.0 0.0 23.6 1.9 

Alternate shrimp (bagda) and rice farming 58.4 13.5 4.5 2.2 0.0 0.0 0.0 0.0 21.3 0.0 

Year round shrimp (bagda) farming 41.7 19.0 8.3 0.0 0.0 0.0 0.0 0.0 31.0 0.0 

All average 48.4 7.5 3.1 4.6 0.9 1.6 1.5 0.0 30.2 2.3 

Female members of farm households 

Year round rice production 1.3 0.0 0.6 0.6 0.0 0.0 0.0 53.5 42.1 1.9 

Alternate rice and vegetables production 0.9 0.0 0.0 0.9 0.0 0.9 0.0 53.3 43.0 0.9 

Alternate rice and mustard production 2.1 0.0 0.0 1.0 0.0 0.0 0.0 79.2 17.7 0.0 

Year round banana production 0.0 0.0 2.1 0.0 1.1 1.1 0.0 73.4 22.3 0.0 

Year round pangus fish farming 1.6 0.0 0.0 0.8 0.0 0.0 0.0 56.6 34.1 7.0 

Alternate rice and wheat production 1.8 0.0 0.0 1.8 1.8 0.0 0.0 65.2 28.6 0.9 

Alternate rice and maize production 3.5 0.0 0.0 0.9 0.0 0.0 0.0 66.7 28.9 0.0 

Alternate rice and potato production 0.8 2.4 0.8 0.0 0.0 0.0 0.0 52.4 41.9 1.6 

Alternate rice and pulse production 0.0 0.9 0.0 0.0 0.0 0.0 0.0 73.0 26.1 0.0 

Year round floriculture 1.2 1.2 1.2 0.0 1.2 0.0 0.0 63.9 27.7 3.6 

Alternate rice and prawn (golda) farming 1.2 0.0 0.0 0.0 0.0 0.0 0.0 56.6 28.9 13.3 

Year round vegetables production 2.4 2.4 0.0 0.0 0.0 0.0 0.0 69.5 17.1 8.5 

Alternate shrimp (bagda) and rice farming 0.0 1.5 2.9 0.0 0.0 0.0 1.5 63.2 30.9 0.0 

Year round shrimp (bagda) farming 1.6 0.0 1.6 1.6 1.6 0.0 0.0 68.3 23.8 1.6 

All average 1.3 0.6 0.6 0.6 0.4 0.1 0.1 63.0 30.7 2.7 
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3.1.2 Educational level 

Almost all the family members of sample farm households were educated to primary to secondary 
level (Table 3.3). Considering all family members under different land use patterns, there was direct 
relationship between average years of schooling and farm size. It was observed that average year of 
schooling for medium and large farm family members were higher compared to marginal and small 
farmers. However, the average years of schooling for all members were 5.0, 5.6, 6.7 and 7.7 for 
marginal, small, medium and large farm households (Table 3.3). It seems that larger farmers were 
well-off and could afford for family education compared to marginal and small farmers. The mean 
difference test shows that year of schooling of household heads was significantly higher for alternate 
shrimp (bagda) and rice, year round shrimp (bagda), and alternate rice and potato land use patterns 
than household heads under other land use patterns. Again, there was no significant difference 
between the year of schooling of household heads of small and marginal farms. But the year of 
schooling of household heads of medium and large farms was differed significantly (Appendix Tables 
3 and 4). 
 

Table 3.3 Average year of schooling for all family members of sample farm households 

Land use patterns Marginal Small Medium Large All 
Year round rice production 4.9 5.9 7.1 10.2 6.3 
Alternate rice and vegetables production 4.2 4.8 6.4 6.2 5.4 
Alternate rice and mustard production 4.9 5.1 6.5 na 5.5 
Year round banana production 5.8 4.6 7.1 6.1 6.1 
Year round pangus fish farming 5.1 4.8 6.6 8.9 5.9 
Alternate rice and wheat production 5.3 6.8 7.2 7.9 6.9 
Alternate rice and maize production 2.9 4.5 6.4 9.1 5.6 
Alternate rice and potato production 6.3 6.5 6.6 7.3 6.5 
Alternate rice and pulse production 5.5 5.1 6.4 5.4 5.9 
Year round floriculture 6.3 6.1 6.6 8.5 6.5 
Alternate rice and prawn (golda) farming na 4.6 5.7 6.9 5.9 
Year round vegetables production 4.6 6.2 7.3 na 5.7 
Alternate shrimp (bagda) and rice farming 2.6 8.0 6.5 8.9 7.4 
Year round shrimp (bagda) farming na 4.9 6.9 8.1 7.3 
All average 5.0 5.6 6.7 7.7 6.2 

‘na’-Not  applicable. 

3.2 Changing Land Use Patterns in Small Farming 

3.2.1 Small farmers and farming system 

Bangladesh is one of the most densely populated countries in the world and as a result, per capita 
arable land is very low. It is known that, of the 17 million households in Bangladesh about 80% are 
small farmers and some of these farmers are landless (BBS 2007). Due to its subsistence nature, 
agriculture in Bangladesh is characterized by diversified farming to meet households’ requirements 
and to minimize the risk and uncertainty. Dillon and Hardarker (1993) stated that small farmers have 
two characteristics, their small size of land in terms of resources and their low level of income. 

Almost everywhere, the agricultural sector is being developed and advanced through the adoption of 
improved technology. However, this advancement has provided little benefit to the resource poor 
small farmers because most of them are unable to purchase the required inputs. In addition, they are 
unable to apply inputs in a timely manner and as a result, yields are low. The development of new 
technologies sometimes leaves small farmers relatively worse off than before (Shaner et al., 1982). 
This happens when large farmers adopt new technologies and small farmers do not. However, in 
recent years, policy-makers have been paying more attention to the problems of small farmers in food 
production for human consumption and feed for animals. 
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Table 3.4 Changing land use patterns and crops grown in the study areas 

Study areas Calendar year and crops grown prior to the change year Major land use patterns and crops grown (2007-2008) Other minor land use patterns/land 
utilization followed (2007-2008) 

Year Crops grown Land 
used (%) 

Land use patterns selected Crops grown Land used 
(%) 

Crops grown Land 
used (%) 

Mymensingh 1992 Jute and Aman rice 80 
Year round rice 
production 

Aman rice and boro rice 95 Rice-jute 5 

Mymensingh 
 

1998 
Jute, Aman rice, okra, amaranths 
pumpkin, pointed gourd, bitter 
gourd 

90 
 

Alternate rice and vegetable 
production 

Aman rice, boro rice, 
okra, cabbage, 
cauliflower, pumpkin, 
pointed gourd, bitter 
gourd 

95 
 

Year round rice, rice -jute 
5 
 

Mymensingh 1998 Aus, aman, and boro rice and jute 80 Year round pangus farming 
Pangus , aman and boro 
rice 

85 
Year round rice, 
Rice-vegetables, rice -
jute 

15 
 

Tangail 1980 Aman rice, jute and mustard 85 
Alternate rice and oil seed 
(mustard) production 

Aman rice, boro rice and 
mustard 

90 Rice-pulse 10 

Tangail 1997 Aus rice, jute and pineapple 80 Year round banana production 
Aman rice, boro rice, 
banana 
and pineapple 

70 
 

Rice-vegetables, 
rice-jute 

30 
 

Dinajpur 1980 Aus and aman rice 80 Alternate rice and wheat production 
Wheat, aman rice, boro 
rice, 
maize, mango, litchi 

80 
 

Rice-maize, rice-potato, 
rice-vegetables 

20 
 

Dinajpur and 
Rangpur 

2002 Aman rice, boro rice and wheat 85 Alternate rice and maize production 
Aman rice, boro rice, 
maize, 
mango and litchi 

 
75 

Rice-wheat, rice-tobacco, 
rice-vegetables 

25 
 

Rangpur 2003 Jute, tobacco, and aman rice 90 Alternate rice and potato production 
Aman and boro rice, 
potato, 
wheat, maize and tobacco 

75 
 

Rice-tobacco, rice-wheat, 
rice-maize,year round 
banana 

25 

Pabna 1990 
Aman and boro rice, wheat, 
khesari, and mango 

90 
 

Alternate rice and pulse (fodder) 
production 

Aman rice, boro rice, 
khesari 
(fodder) wheat, mango 
and litchi 

80 
 

Rice-jute,rice-wheat, 
rice-vegetables 

 
20 

Jessore 1986 Aman and boro rice 80 
Alternate rice and prawn 
farming 

Prawn and boro rice 75 
Rice- vegetables, 
rice-banana, rice-jute, 
intercropping 

25 
 
 

Jssore 
long 

before Aman and boro rice 80 
Year round vegetable 
production 

Aman rice, boro rice, 
cabbage, 
cauliflower, brinjal, 
radish, bean etc 

90 
 

Rice -vegetables, 
rice-banana, rice-jute, 
intercropping 

10 
 
 

Jessore 1984 Aman and boro rice 85 Year round floriculture 
Flower, boro rice and 
mango. 

70 Rice- vegetables, 30 

Khulna 2001 Shrimp 95 Alternate rice and shrimp 
Shrimp, aman and boro 
rice 

70 
Rice -vegetables, two 
time rice-fallow 

30 

Satkhira 1988 Shrimp 70 Year round shrimp farming 
Shrimp, aman and boro 
rice 

90 
Rice- vegetables, two 
time 

10 
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The actions and practices undertaken in using the resources to produce food crops have impacts on the 
condition of land, vegetation and water resources. Consequently, where land use and its practices are 
contributing to declining land condition, then the most obvious solution is to change land use patterns 
and practices to more appropriate ones. To do this effectively it is necessary to understand what and 
where land uses are now, and if and where trends and directions in land use are changing.  Moreover, 
it is expected that changing of land use patterns is a complex phenomenon that will differ greatly from 
place to place. Three Tables (3.4 - 3.6) are presented to describe the scale and magnitude, and trend of 
changing land use patterns in Bangladesh. Table 3.4 in this section presents the changing land use 
patterns and crops grown in the study areas. 

As shown in the Table 3.4, 14 major land use patterns were selected from different areas of 
Bangladesh. The selected land use patterns started in different years (1984-2003) in different study 
areas. The table also presents the calendar year and crops grown prior to change year, and “crops 
grown at present” which clearly depicted the scenario of changing land use patterns and crops grown 
in selected areas of Bangladesh. Now more crops are grown, farms are diversified and intensified, and 
alternate farming, and to some extent, commercial farming are also being introduced to minimize the 
risk and uncertainty and to improve the food security for farm households. 
 
3.2.2 Trend of changing land use patterns and crops grown in Bangladesh 

Table 3.5 shows the changes in acreage allocation for major crops and shrimp farm whereas Table 3.6 
presents the historical development of trend of changing land utilization in agriculture of Bangladesh 
since 1981-82 to 2007-08. 

The production of rice increased from 176.90 lac metric tons in 1995-96 to 273.19 lac metric tons in 
2006-07. Rice has contributed most to self-sufficiency in food grain, currently accounting for 71 
percent of the gross cropped area and for 94 percent of the food grain production (BBS, 2008).It is 
clear from Table 3.5 that Bangladesh had made substantial progress in enhancing food security by 
increasing production of food grain particularly rice through intensive cultivation rather than 
allocating more land for it. 

Area and production of other crops such as potato, maize, banana, and other spices have also been 
increased but the area and production of wheat, pulses and oilseeds have decreased over the years. In 
the last five years, total annual imports of food grains have ranged between 2-3 million metric tons. 
Imports consist mainly of wheat, whose production has been continuously reducing over the past 
years because land allocation for wheat decreased by more than two times in 2006-07 compared to 
1998-99.  

Placing more emphasis on rice production has resulted in an increased dependency on imports of non-
food grain commodities, such as pulses, oilseeds and fruits which remain unaffordable to many 
consumers, especially poor consumers including farm households. For instance, 70 percent of the 
pulses and 66 percent of the edible oil requirements are currently imported (Mishra and Hossain, 
2005). Traditionally, two most important non-cereal foods for the farm households and poor are fish 
and pulses. Due to crop substitution and changing land use patterns, the national supply of pulses 
decreased substantially which has negative nutritional implications for the members of the farm 
households. Again, with the intensive culture and better management, production of pond fish 
increased to about 23 lac metric tons in 2006-07 which is about 3 times higher than that of 1980-81. 
Secondly, area under shrimp farm increased a little over the years but this brackish water aquaculture 
to some extent, replaced the rice farming in coastal areas of Bangladesh. 
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Table 3.5 Changes in acreage allocation for major crops and shrimp farm in Bangladesh,  
1981-82 to 2006-07 

Land ‘000 acres 
Year Rice Wheat Maize Potato Sugarcane Oil 

Seeds 
Pulses Banana Spices Shrimp 

1981-82 25847 - - 262 398 749 766 - 372 - 
1982-83 26158 1283 - 272 410 726 742 - 370 - 
1983-84 26064 1300 10 272 412 1503 1985 104 369 - 
1984-85 25263 1671 9 275 404 1478 1938 100 362 - 
1985-86 25696 1335 8 268 396 1462 1837 100 354 - 
1986-87 26216  8 263 407 1393 1770 101 347 215 
1987-88 25507 14761 8 305 428 1351 1822 101 519 215 
1988-89 25265 1384 9 275 425 1392 1880 95 354 232 
1989-90 25893 1463 8 288 464 1332 1834 97 371 - 
1990-91 25786 - 8 306 472 1407 179 96 364 - 
1991-92 25315 - 7 311 463 1334 1783 97 356 - 
1992-93 25151 - 7 320 456 1319 1726 96 355 - 
1993-94 24664 1520 7 324 447 1381 1752 96 355 340 
1994-95 24517 63 7 325 445 1307 1755 94 354 340 
1995-96 24567 1732 7 327 431 1370 1721 98 353 340 

1996-97 25145 1749 6 331 434 1368 1702 98 355 - 

1997-98 25360 1988 6 337 433 1386 1690 98 355 - 

1998-99 24996 2179 7 605 430 1264 1351 97 621 349 

1999-00 26462 2057 8 601 421 1078 1231 100 623 349 

2000-01 26681  11 615 417 1040 1170 106 626 349 

2001-02 26346 1833 49 587 402 1001 1126 111 623 - 

2002-03 26615 1746 72 606 410 988 1108 112 626 349 

2003-04 26747 1586 124 669 404 850 1040 122 666 - 

2004-05 25621 1379 165 806 388 860 947 133 746 - 

2005-06 26018 1184 143 744 377 845 833 138 794 538 

2006-07 26142 988 373 853 371 841 769 145 860 502 
Source: BBS, 2008 
 

Table 3.6 depicts scenario of land utilization for the period 1981-82 to 2006-07. During this period 
total cropped area increased due to increasing the area sown more than one and that was the result of 
changing land use patterns or changing land utilization. Culturable waste and current fallow decreased 
sharply and the land not available for cultivation increased a little. 
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Table 3.6 Trend of changing land utilization in agriculture of Bangladesh, 1981-82 to 2006-07 
(‘000’ acres) 

Year Forest Not available 
for cultivation 

(a) 

Culturable 
waste (b) 

Current 
fallows (c) 

Net cropped 
area 

Area sown 
more than 

once 

Total 
cropped 
area (d) 

1981-82 5298 6837 611 1350 21212 11426 32638 
1982-83 5296 6876 572 1196 21369 11761 33130 
1983-84 5205 7156 810 1124 21442 11571 33013 
1984-85 5297 7193 721 1221 21353 11143 32496 
1985-86 5237 7220 670 997 21661 11798 33459 
1986-87 4910 8141 660 973 21878 11097 34883 
1987-88 4703 7685 890 2913 20478 13670 34148 
1988-89 4703 7645 888 3285 20148 13739 33887 
1989-90 4703 7783 863 2686 20633 14117 34750 
1990-91 4693 7958 1442 2379 20198 14482 34680 
1991-92 4674 9885 1532 862 19716 14405 34121 
1992-93 4674 10137 1512 928 19418 14438 33856 
1993-94 4674 10355 1566 984 19090 14225 3331 
1994-95 4861 10128 1547 1000 19133 14280 33413 
1995-96 5317 9788 1314 969 19281 14110 33391 
1996-97 5329 9681 1295 963 19401 14688 34089 
1997-98 5572 9268 1241 898 19690 15210 34810 
1998-99 5572 9141 1100 1115 19741 14752 34493 
1999-00 6490 8435 781 862 20101 15166 35267 
2000-01 6490 8427 794 987 19970 15366 35335 
2001-02 6365 8676 799 1005 19824 15252 35076 
2002-03 6418 8685 764 957 19845 15281 35126 
2003-04 6418 8697 736 957 19843 15286 35129 
2004-05 6420 8724 663 1157 19703 15142 34845 
2005-06 6420 8802 640 1518 19289 14655 33944 

Notes: (a) Agriculture included crops, livestock, fishery and forestry; (b) Culturable waste is the area suitable for cultivation 
but lying fallow for more than one year; (c) Current fallow is the area already brought under cultivation, but not cultivated 
during the year; (d) Total cropped area is the sum of the net cropped area and the sown more than once. 
Source: Agriculture Statistics, BBS, 2008. 
 
Furthermore, demographic pressures and increased urbanization have caused cultivated area to decline 
at a rate of 1 percent per year, while cropping intensity has virtually reached its limit (GoB, 2008). 
 
3.2.3 Land ownership and size of holding 

Land is the most important asset for farm households because farm families depend mainly on land. 
Secondly, changes in land use patterns depend, among other things, on land topography and amount 
of land the farmers owned. Table 3.7 presents land holding, ownership patterns and tenurial 
arrangement sampled farm households. Average farm size varied widely between non-shrimp and 
shrimp farms. Table 3.7 reveals that average farm size of shrimp farmers was 7.35 ha and those of 
non-shrimp farmers it was 1.18 ha, and considering all farms, it was 2.07 ha. It may be noted that 
shrimp farmers increased their shrimp farm through leasing arrangement. Figure 5 shows that there 
were large variation and sharp difference in the average size of holding between shrimp farmers and 
other than shrimp farmers. The farm size of shrimp farm households was significantly higher than 
non-shrimp farm households in the study areas. It was tested that the farm size of shrimp farm 
households was significantly different from non-shrimp households in the study areas (Appendix 
Tables 7 and 8). 
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Table 3.7 Land holdings (ha) and tenurial arrangement of farm households 

Categories  Own land Rented in Rented out Pond size Farm size 
1 2 3 4 (1+2+4)-3 

Non-shrimp farms 0.994 0.210 0.084 0.063 1.183 
Shrimp farms 2.915 0.546 0.006 3.900 7.354 
All farmers 1.270 0.259 0.073 0.615 2.071 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5 Size of holding of shrimp farmers and non-shrimp farmers under different land use 

patterns 
 

It was observed that farmers practicing tenurial arrangement with the intention that, lands are rented in 
or rented out for crop production, but the lands (pond) are leased in for fish and/ or shrimp production 
with some terms and conditions. Farmers reported that lease value of land was very high to produce 
shrimp or any other commercial farming. 
 
3.3 Food Production and its Availability to the Selected Households 

The economy of Bangladesh is predominantly dependent on agricultural production.  The importance 
of rice as the staple food crop and the major source of rural employment and income can hardly be 
overemphasized in this country. Almost all the people in Bangladesh consume rice and derive 70.0 
percent of the calories and 54.0 percent of the daily protein requirement from it (Islam et al. 2007). In 
other words, any threat to the production of cereal crops more particularly rice, may seriously affect 
the food security to its growers as well as the common people of the country. Food security, in fact, 
could be seen from three standpoints such as availability of adequate food, stability in food supplies 
and access to food. An attempt has been made in this section to assess the food production and its 
availability to the households under the selected land use patterns.    

Since the country is blessed with the most fertile lands, many land use pattern are followed by the 
farmers of Bangladesh.  Despite the fact, only 14 land use patterns, as stated in earlier section, have 
been chosen in this study due to limitation of time and resources.  The major findings of the study 
from the selected land use patterns and their production status are chronologically presented in the 
following sections. 
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3.3.1 Production of cereal crops 

With the exception of year round shrimp (Bagda) farmers, almost all the farmers of the selected land 
use patterns were growing cereal crops (Table 3.8). The table shows that on an average the higher 
production (10459 kg/year) was by the households of alternate rice and maize pattern. Similarly, the 
second higher production (9077 kg/year) of cereal was by the households of alternate rice and potato 
pattern. It may be noted here that the farmers of alternate shrimp (Bagda) and rice pattern have also 
got the highest production (11433 kg/year), since average farm size under this pattern was relatively 
larger than other selected patterns. Again, the average cereal production was higher for alternate rice 
and maize land use pattern compared to year round rice and alternate rice and wheat patterns since per 
unit maize production was higher in respective pattern. The average production of cereal was the 
lowest (1212 kg/year) in case of the followers of year round vegetables. Since cereal was the basic 
need for survival of all persons, the selected farmers, as expected, were given more emphasis on 
cereal production in the study areas. 

Table 3.9 clearly indicates that almost all farmers (ignoring farm size), on average, were producing 
surplus cereals. The quantity of average surplus cereal per household per year under different land use 
patterns varied from 1141 to 9626 kg. Nevertheless, the farmers belonging to the patterns of year 
round Pangus, year round vegetables and year round shrimp (Bagda) could not produce enough 
cereals to meet the demand for their home consumption. In fact, the quantity of deficit in cereals 
varied from 241 to 2209 kg per year. All farmers under year round shrimp (Bagda) farming could not 
meet their yearly household requirement for cereal crops. Similarly, marginal farmers under alternate 
rice and vegetables production, year round Pangus fish farming, year round floriculture, year round 
vegetables, and year round shrimp (Bagda) and rice farming were in deficit in cereal crops.  The data 
suggest that small farmers of year round Pangus fish farming, year round vegetables as well as 
alternate shrimp (Bagda) and rice farming could not fulfill their yearly demand for cereal crops. Apart 
from these farmers, all of them were producing surplus cereals for themselves as well as for the 
society. Nevertheless, the followers of year round rice production, alternate rice and potato 
production, alternate rice and maize production and alternate rice and mustard production have 
achieved better cereal production.  In other words, the cereal production was quite good among the 
selected farmers in 2008. 

Table 3.8 Production of cereal per household 

Land use patterns Kg/year 

Alternate shrimp (bagda) and rice 11433 
Alternate rice and maize 10459 
Alternate rice and potato 9077 
Alternate rice and wheat 8568 
Year round rice 7399 
Alternate rice and pulse 7206 
Alternate rice and vegetables 6282 
Alternate rice and mustard 4740 
Alternate rice and prawn (golda) 4215 
Year round banana 3958 
Year round floriculture 2749 
Year round vegetables 1212 
Year round pangus farming 1155 
Year round shrimp (bagda) 0.00 

Note: Surplus/deficit = Amount produced – Amount required 
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Table 3.9 Availability of cereal per household of the followers of land use patterns 

Land use patterns  Kg/year 

Alternate shrimp (bagda) and rice 9626 
Alternate rice and maize 8437 
Alternate rice and potato 7804 
Alternate rice and wheat 6799 
Year round rice 5371 
Alternate rice and vegetables 4631 
Alternate rice and pulse 4473 
Alternate rice and mustard 3115 
Alternate rice and prawn (golda) 2612 
Year round banana 2069 
Year round floriculture 1141 
Year round vegetables -241 
Year round pangus farming -714 
Year round shrimp (bagda) -2209 

Note: Surplus/deficit = Amount produced – Amount required 
 
3.3.2 Potato production 

The results presented in Table 3.10 shows that none of the farmers under year round rice, year round 
Pangus and alternate rice and prawn (Golda) were growing potato.  Apart from these patterns, other 
selected farmers more or less were producing potato.  The households under alternate rice and potato 
pattern, as expected, were producing a substantial quantity of potato.  In fact, per household 
production of potato under this pattern varied from 3765 to 46200 kg per year. 

Table 3.10 Production of potato per household per year 

Land use patterns Kg/year 

Alternate rice and potato 11613 
Alternate rice and wheat 1008 
Alternate rice and maize 564 
Year round floriculture 303 
Alternate rice and pulse 221 
Alternate shrimp (bagda) and rice 92 
Year round shrimp (bagda) 57 
Year round vegetables 46 
Year round banana 41 
Alternate rice and mustard 30 
Alternate rice and vegetables 21 
Year round rice 0.0 
Year round pangus farming 0.0 
Alternate rice and prawn (golda) 0.0 

Table 3.11 shows that only 4 out of 14 selected patterns, had some surplus production in potato, 
which varied from 135 to 11348 kg per year. In fact, the highest surpluses in potato (3499 to 45896 
kg/year) were mainly produced by the categories of all farmers under the alternate rice and potato 
pattern.  The remaining households from the rest 10 patterns had to purchase potato from the market 
to meet their household consumption. 
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Table 3.11 Availability of potato per household of the followers of land use patterns 

Land use patterns Kg/year 

Alternate rice and potato 11348 
Alternate rice and wheat 750 
Alternate rice and maize 260 
Year round floriculture 135 
Alternate rice and pulse -5 
Year round vegetables -95 
Alternate rice and mustard -123 
Year round banana -127 
Year round pangus farming -139 
Alternate rice and vegetables -145 
Alternate rice and prawn (golda) -174 
Year round rice -188 
Year round shrimp (bagda) -239 
Alternate shrimp (bagda) and rice -272 

 
3.3.3 Production of vegetables 

It can be seen from Table 3.12 that farmers under the land use patterns of alternate rice, alternate rice 
and pulse, and alternate rice and prawn (Golda) did not grow any vegetables.  Similarly, the vast 
majority of the marginal and small farmers were not interested to grow vegetables. A greater 
proportion of production of vegetables came from the land use pattern alternate rice and vegetables 
(7668 to 10925 kg per household per year).  Farmers under the alternate rice and maize pattern were 
also growing vegetables and its production varied from 429 to 11667 kg per household. A small 
quantity of vegetables was also produced by other farmers of different land use patterns. 

Table 3.12 Production of vegetables per household per year 

Land use patterns  Kg/year 

Year round vegetables 6181 
Alternate rice and vegetables 4546 
Alternate rice and maize 1173 
Alternate rice and potato 809 
Year round banana 348 
Alternate shrimp (bagda) and rice 292 
Alternate rice and wheat 201 
Year round shrimp (bagda) 192 
Year round floriculture 117 
Year round pangus farming 78 
Year round rice 8 
Alternate rice and mustard 0.0 
Alternate rice and pulse 0.0 
Alternate rice and prawn (golda) 0.0 

Table 3.13 shows that the marginal, small, medium and large farmers of alternate rice and vegetables 
as well as alternate rice and maize pattern have produced surplus vegetables.  The surplus vegetables, 
on an average, varied from 47 to 4177 kg per household. Unfortunately, the selected all categories of 
farmers under year round vegetables pattern could not able to produce enough vegetables to meet their 
home consumption.  Most of the farmers had deficit in vegetables production and they had to depend 
on market to meet their household consumption. 
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Table 3.13 Availability of vegetables per household of the followers of land use patterns 

Land use patterns Kg/year 

Year round vegetables 5922 
Alternate rice and vegetables 4177 
Alternate rice and maize 843 
Alternate rice and potato 469 
Year round banana 47 
Alternate rice and wheat -89 
Year round floriculture -143 
Alternate shrimp (bagda) and rice -172 
Alternate rice and mustard -280 
Year round pangus farming -306 
Year round rice -309 
Alternate rice and pulse -371 
Alternate rice and prawn (golda) -398 
Year round shrimp (bagda) -445 

 
3.3.4 Production of pulses 

Table 3.14 indicates that 3 (alternate rice and mustard, alternate rice and pulse, and year round 
floriculture) out of the selected 14 land use patterns were cultivating pulses.  Its average production 
was as high as 5301 kg per household.   

Table 3.14 Production of pulses per household per year 

Land use patterns  Kg/year 

Alternate rice and pulse 1308 
Alternate rice and mustard 288 
Year round floriculture 87 
Alternate rice and wheat 14 
Year round banana 12 
Alternate rice and vegetables 3 
Year round vegetables 3 
Alternate shrimp (bagda) and rice 2 
Year round rice 0.0 
Year round pangus farming 0.0 
Alternate rice and maize 0.0 
Alternate rice and potato 0.0 
Alternate rice and prawn (golda) 0.0 
Year round shrimp (bagda) 0.0 

‘na’- Not applicable 

The followers of alternate rice and pulse production, as expected, have produced surplus pulse in the 
study areas and it varied from 335 to 5184 kg per household per year (Table 3.15).  Similarly, 
producers under the alternate rice and mustard pattern had also a bit surplus pulse.  Apart from the 
followers of these two patterns, all other farmers could not meet their household demand for pulses.  
In other words, most of the selected farmers had to purchase pulse from the market to meet their 
household consumption. 
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Table 3.15 Availability of pulses per household of the followers of land use patterns 

Land use patterns  Kg/year 

Alternate rice and pulse 1275 
Alternate rice and mustard 251 
Year round floriculture 42 
Alternate rice and potato -17 
Year round vegetables -23 
Alternate rice and wheat -25 
Alternate rice and prawn (golda) -27 
Year round shrimp (bagda) -33 
Year round banana -35 
Alternate rice and vegetables -38 
Year round pangus farming -39 
Alternate rice and maize -39 
Alternate shrimp (bagda) and rice -49 
Year round rice -61 

 

3.3.5 Production of oilseeds 

Table 3.16 clearly indicates that mustard is not grown in many areas of the country. Only mustard is 
grown in alternate rice and mustard land use pattern.  Its production varied from 257 to 383 kg per 
household. None of the farmers of other selected land use patterns were growing mustard (Table 3.16) 
and hence, they had to depend on market to meet the household demand of mustard.  

Table 3.16 Production of oilseed per household per year 

Land use patterns Kg/year 

Alternate rice and mustard 375 
Alternate rice and maize 23 
Alternate rice and pulse 14 
Year round banana 13 
Alternate rice and wheat 6 
Alternate shrimp (bagda) and rice 5 
Year round floriculture 4 
Year round rice 0.0 
Alternate rice and vegetables 0.0 
Year round pangus farming 0.0 
Alternate rice and potato 0.0 
Alternate rice and prawn (golda) 0.0 
Year round vegetables 0.0 
Year round shrimp (bagda) 0.0 

It can be seen from the results presented in Table 3.17 that all the farmers of the study area, with the 
exception of alternate rice and mustard pattern, were deficit in mustard production.  Per household 
production of mustard varied from 257 to 385 kg (Table 3.17).  However, very negligible surplus of 
mustard was also grown by some farmers under different land use patterns. 
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Table 3.17 Availability of oilseed per household of the followers of land use patterns 

Land use patterns Kg/year 

Alternate rice and mustard 333 
Alternate rice and maize -21 
Year round banana -28 
Year round floriculture -31 
Year round vegetables -34 
Alternate rice and potato -37 
Alternate rice and pulse -37 
Alternate rice and wheat -40 
Alternate rice and vegetables -41 
Alternate rice and prawn (golda) -41 
Alternate shrimp (bagda) and rice -42 
Year round pangus farming -54 
Year round rice -55 
Year round shrimp (bagda) -57 

 
3.3.6 Fish production  

Since fish is the most common and important food item in the diet of Bangladeshi people, the 
followers of 11, out of the selected 14 land use patterns, were more or less cultivating fish  in the 
study areas (Table 3.18). The adopters of year round shrimp (Bagda), alternate rice and prawn 
(Golda), year round Pangus farming were cultivating fish intensively.  The highest quantity (95018 kg 
per household) of fish was caught annually by the large farmers under year round shrimp (Bagda) 
farming. 

Table 3.18   Production of fish per household of the followers of land use patterns 

Land use patterns Kg/year 

Year round shrimp (bagda) 48469 
Alternate rice and prawn (golda) 19863 
Year round pangus farming 14209 
Alternate shrimp (bagda) and rice 3975 
Year round rice 888 
Alternate rice and maize 562 
Year round floriculture 200 
Year round banana 95 
Alternate rice and vegetables 86 
Alternate rice and wheat 60 
Alternate rice and mustard 27 
Alternate rice and potato 0.0 
Alternate rice and pulse 0.0 
Year round vegetables 0.0 

Table 3.19 shows that the farmers of year round Pangus fish, alternate rice and prawn (golda) farming, 
alternate shrimp (Bagda) and rice farming as well as year round shrimp (Bagda) farming patterns, as 
expected, have produced huge surplus fish per year. Per household, on an average, had a surplus fish 
from 79 to 48048 kg per year.  This means that these farmers had huge quantity marketable surplus 
fish and they can make more money by selling their surplus fish to the market. Apart from these fish-
based four land use patterns, no other pattern followers could meet their household demand for fish. 

 

 



 38

Table 3.19 Availability of fish per household of the followers of land use patterns 

Land use patterns Kg/year 

Year round shrimp (bagda) 48048 
Alternate rice and prawn (golda) 19643 
Year round pangus farming 13943 
Alternate shrimp (bagda) and rice 3629 
Year round rice 714 
Alternate rice and maize 431 
Year round floriculture 79 
Year round banana -51 
Alternate rice and wheat -74 
Alternate rice and vegetables -75 
Year round vegetables -88 
Alternate rice and potato -131 
Alternate rice and mustard -143 
Alternate rice and pulse -185 

 
It is evident from the above-mentioned discussions and results presented in Tables 3.8 to 3.19 that all 
categories of farmers under the selected land use patterns were more or less self-sufficient in cereals, 
but they have got tremendous shortages in other crops like potato, vegetables, pulses, oilseeds 
(mustard) and fish. In addition to cereal crops, more attention should immediately be given to increase 
vegetables, pulses, oilseeds and fish production of Bangladesh. 
 
3.4 Food Consumption and Nutritional Status of Farm Households under Different Land Use 

Patterns 

Food utilization is one of the important components of food security. Usually food is consumed to 
maintain health and to revive strength. Food is consumed by individual as essential item of living. 
Every food item has its own calorie, protein and other nutrients which are essential for health. 
Nutritional values vary from food item to food item. That is why, people need to consume different 
food items to balance their calorie, protein and other nutritional needs. But in Bangladesh, a large 
segment of the people cannot consume required amounts of different food items for various reasons 
and they are malnourished. Poverty and malnutrition in Bangladesh are characterized by regional 
variation. Factors such as proneness to natural disasters, distribution and quality of land, access to 
education and health facilities, level of infrastructure development, employment opportunities, and 
dietary and hygiene practices provide possible explanations for the variation of food and calorie 
intake, and poverty and malnutrition. This chapter is designed to discuss food utilization such as food 
intake and nutrition under different land use patterns. 
 
3.4.1. Intake of food 

Intake of food by the households per capita per day for the year 2007-2008 has been presented in 
Table 3.20, disaggregated by different land use patterns. It was observed that aggregate food 
consumption was the highest for the land use pattern alternate shrimp (bagda) and rice farming and it 
was 1361 grams followed by year round shrimp (bagda) farming (1352 grams) and alternate rice and 
wheat production (1311 grams), respectively. On the other hand, per capita per day food consumption 
was the lowest for the land use pattern year round vegetables production and it was 1022 grams but 
the food consumption for overall land use patterns was observed to be 1182 grams. An analysis of 
variance suggested that there are significant variations of food consumption by farm households 
among different land use patterns (F = 3.47** ). But to know exactly the land use patterns in which 
food consumption by farm households varied significantly, Duncan New Multiple Range Test 
(DNMRT) was performed (Appendix Tables 9 and 10). The result is that farm households of alternate 
shrimp and rice farming, year round shrimp farming consumed significantly higher amounts of food 
than farm households of year round vegetables production, year round floriculture, alternate rice and 
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vegetables production, alternate rice and prawn farming, alternate rice and potato production, alternate 
rice and pulse production, year round pangus fish farming and year round rice production. The 
average per capita per day food intake was relatively higher than that of national average as reported 
in Poverty Monitoring Survey PMS, 2004 and Household Income and Expenditure Survey (HIES), 
2005. Poverty Monitoring Survey (PMS) 2004 reported that national average per capita per day food 
consumption was 966.0 grams whereas it was 947.8 grams in HIES, 2005. The result of the study is 
quite consistent with the above two sources since both the sources revealed that per capita per day 
food consumption was relatively higher for the rural areas than those of urban areas. 

Furthermore, the national average also considered landless and ultra-poor farmers. But the present 
study considered only landed farmers and not being considered landless poor farmers and urban 
people. Food consumption by landless households would likely to be smaller in amount than farmers 
included in the present study. 

Table 3.20 Food intake by farm households under selected land use patterns 

Land use patterns grams /day/capita 

Alternate shrimp (bagda) and rice farming 1361 
Year round shrimp (bagda) farming 1352 
Alternate rice and wheat production  1311 
Alternate rice and maize production  1256 
Year round banana production  1228 
Alternate rice and mustard production  1211 
Year round rice production  1178 
Year round pangus fish farming 1155 
Alternate rice and pulse production  1155 
Alternate rice and potato production  1124 
Year round floriculture 1123 
Alternate rice and prawn (golda) farming 1117 
Alternate rice and vegetables production  1110 
Year round vegetables production  1022 
All average 1182 

Source: Survey data, 2007-2008. 
 
3.4.2. Intake of food by food items 

Intakes of food according to food items by the households per capita per day for the year 2007-2008 
have been presented in Table 3.21. Following the HIES, 2005, food items mentioned in the table were 
selected. It reveals the detailed explanation of food consumption by households considering major 
food items. Rice is the main food item consumed by people particularly in rural areas. Average per 
capita per day intake of rice was 548 grams, which was relatively higher than the national average 
(439.6 grams) (PMS, 2004; HIES, 2005). The second important food item was observed to be potato 
and the consumption rate was about 109 grams per capita per day at the aggregate level. The next 
important food item was milk followed by fish and leafy vegetables, respectively. The various food 
items consumed by the farm households were similar and consistent with PMS, 2004 and HIES, 2005 
with a few exceptions. 
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Table 3.21 Consumption of food items of sampled households 

Food items consumed Consumption(grams/day/capita) 

Rice 548 
Wheat 10 
Maize 1 
Potato 109 
Leafy vegetables 85 
Cabbage/cauliflower 29 
Cucumber 32 
Brinjal, bean, kachu, patal, kakrol, okra, etc. 30 
Lentil 14 
Maskalai/khesari 6 
Mustard oil 7 
Soyabean oil 16 
Beef/mutton 15 
Poultry meat 19 
Egg 10 
Fish 91 
Onion 24 
Garlic 7 
Chilli 8 
Fruits 14 
Sugar 15 
Milk 98 
Total 1182 
Source: Survey data, 2007-2008. 

 
3.4.3 Frequency of consumption of different food items 

Self perception of food adequacy of the farm households of PRA participants under different land use 
patterns has shown in Tables 3.22-3.24. It was observed by PRA that number of food items consumed 
have increased after the changing land use patterns (Tables 3.22 and 3.24). But for some food items, 
frequency of food consumed has decreased. Consumption of rice was similar before and after 
changing land use patterns. Frequencies of consumption of ruti (crushed wheat) and dal (lentil) have 
decreased after changing land use patterns while frequencies of consumption of vegetables, meat, fish, 
egg, fruit and milk in a year have increased. But consumption of above food items by farm households 
varied significantly among different new land use patterns. Increased consumption of nutritious food 
might be attributed to the increased income with the new land use patterns and increased knowledge 
about nutrition of the farm households. Frequencies of consumption of rice, ruti, vegetables, meat, 
fish, egg, dal, fruit and milk by a person in a year were observed to be 365, 34, 318, 48, 279, 125, 
120, 71 and 184 days respectively in the new land use patterns while the frequencies were 364, 71, 
291, 28, 226, 96, 126, 50 and 132 days respectively before changing land use patterns. It was 
observed that frequency of consumption of meat, fish, egg, fruits and milk significantly increased 
under the new land use patterns whereas frequency of ruti (crushed wheat) consumption decreased 
significantly (Table 3.23). Table 3.24 reveals that most of the family members under different land 
use patterns took meal about three times in a day. 

 

 



 41

Table 3.22 Self perception of food adequacy of the farm household under selected land use 
patterns 

Land use patterns Frequency or number of meal taken compared to before 
Rice Ruti Vege Meat Fish Eggs Dal Fruits Milk 

Year round rice production  S L M M M M L M M 
Alternate rice and vegetables 
production  

S L M M M M L M M 

Alternate rice and mustard production  S L M M M M L M M 
Year round banana production  S L M M M M L M M 
Year round pangus fish farming S L M M M M L M M 
Alternate rice and wheat production  S L M M M M L M M 
Alternate rice and maize production  S L M M M M L M M 
Alternate rice and potato production  S L M M M M L M M 
Alternate rice and pulse production  S L M M M M L M M 
Alternate prawn (golda) and rice 
farming 

S L M M M M L M M 

Year round vegetables production  S L M M M M L M M 
Year round of floriculture S L M M M M L M M 
Alternate shrimp (bagda) and rice 
farming 

S L M M M M L M M 

Year round shrimp (bagda) farming S L M M M M L M M 
Note: M = More, S = Same and L = Less. 
Source: PRA data, 2007-2008. 
 
Table 3.23 Frequency of food taken by sampled farm households 

Food items consumed Frequency of food taken (days/year) 
At present 2007-2008 
Rice 365 
Ruti 34 
Vegetables 318 
Meat 48 
Fish 279 
Eggs 123 
Dal 120 
Fruits 71 
Milk 184 

Before changing land use patterns 
Rice 364 
Ruti 71 
Vegetables 291 
Meat 28 
Fish 226 
Eggs 96 
Dal 126 
Fruits 50 
Milk 132 

Source: PRA data, 2007-2008. 
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Table 3.24 Average number of meal taken in a day by family members under selected land use 
patterns 

Land use patterns Meal taken per day, No. 

Year round rice production  3.17 
Alternate rice and vegetables production  3.13 
Alternate rice and mustard production  3.06 
Year round banana production  3.06 
Year round pangus fish farming 3.13 
Alternate rice and wheat production  3.10 
Alternate rice and maize production 3.17 
Alternate rice and potato production 3.22 
Alternate rice and pulse production  3.17 
Alternate prawn (golda) and rice farming 3.30 
Year round vegetables production  3.21 
Year round of floriculture 3.18 
Alternate shrimp (bagda) and rice farming 3.15 
Year round shrimp (bagda) farming 3.20 
All average 3.16 

Source: PRA data, 2007-2008. 
 
3.4.4 Food preferences by family members of farm households 

Different preferences for foods by family members were observed in the study by PRA. Normally 
male members especially elderly were given the priority and were served first and given for example 
the fish head and meat whereas children were come next (Table 3.25), although a significant number 
of households reported that they had given equal importance to male and female however, 
disregarding sex. 
 

Table 3.25 Food preference of family members in sampled households 

Indices and participants % distribution participants reported 
Male Female Child Son Daughter Equally 

Eating fish head 46.98 4.13 26.03 2.54 0.00 20.32 
Getting priority for eating meat 31.75 0.63 27.30 1.90 0.00 38.41 
Getting priority for eating egg 29.84 1.27 33.97 2.86 0.63 31.43 
Getting priority for consuming milk 27.94 1.59 33.33 2.22 0.63 34.29 
Taking food fast 56.05 3.18 21.66 3.18 1.27 14.65 

Source: PRA data, 2007-2008 
 
3.4.5 Intake of calorie 

Food energy intake is measured by the unit of kilo calorie. Every food item has its own calorie value 
and these are different from each other. Total calorie intake is derived from total consumption of food 
for all food items and is presented in terms of per capita per day basis. Average daily per capita intake 
of calorie for all food items is shown in Table 3.26. The overall average daily per capita calorie intake 
by households was observed to be 2439 Kcal. which was slightly higher than the national average 
(PMS, 2004; HIES, 2005). The average calorie intake reported by the PMS, 2004 and HIES, 2005 
were respectively 2308 Kcal. and 2238.5 Kcal. The above two national studies showed that calorie 
intake was relatively higher for the rural people compared to urban people. The present study showed 
that per capita calorie intake was the highest for the farm households practicing alternate rice and 
wheat production (2645 Kcal) followed by alternate shrimp and rice farming (2622 Kcal) and 
alternate rice and maize production (2620 Kcal). For the farm families of other land use patterns, per 
capita daily calorie intake was found to be almost same and similar. An analysis of variance suggested 
that there are significant variations of calorie intake by farm households under different land use 
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patterns (F= 2.59** ) and supported by DNMRT (Appendix Tables 9 and 11). It could be asserted that 
farm households of alternate rice and wheat production, alternate shrimp and rice farming took 
significantly higher amounts of calorie than farm households of alternate rice and potato production, 
and alternate rice and vegetables production. 

 

Table 3.26 Calorie intake by the members of farm households under selected land use patterns 
(Kcal/day/capita) 

Land use patterns All farm households 

Year round rice production 2558 
Alternate rice and vegetables production 2258 
Alternate rice and mustard production 2492 
Year round banana production 2516 
Year round pangus fish farming 2354 
Alternate rice and wheat production 2645 
Alternate rice and maize production 2620 
Alternate rice and potato production 2063 
Alternate rice and pulse production 2475 
Year round floriculture 2404 
Alternate rice and prawn (golda) farming 2378 
Year round vegetables production 2284 
Alternate shrimp (bagda) and rice farming 2622 
Year round shrimp (bagda) farming 2536 
All average 2439 

Source: Survey data, 2007-2008. 
 
 
3.4.6 Intake of calorie by food items 

Considering all land use patterns the food energy received from individual food items was the highest 
for rice (1761 Kcal) followed by potato (100 Kcal), fish (96 Kcal), vegetables (78 Kcal), oil (69 Kcal), 
milk (64 Kcal) and sugar (57 Kcal) respectively (Table 3.27). The overall per capita per day calorie 
intake for rice was observed to be 1761 Kcal which was about 72 percent of the total energy intake. It 
has the similarity with the calorie intake at the national level reported by PMS (2004) and HIES 
(2005) with a few exceptions. The above two national studies revealed that edible oil was the second 
important energy supplying food item but the present study  observed that edible oil was the fifth 
important food in terms of energy. 
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Table 3.27 Calorie intake from different food items by the members of sampled farm 
households 

Food items Calorie(Kcal/day/capita) 

Rice 1761.3 
Wheat 32.8 
Maize 2.3 
Potato 99.9 
Leafy vegetables 25.6 
Cabbage/cauliflower 12.9 
Cucumber 10.7 
Brinjal, bean, kachu, patal, kakrol, okra, etc. 28.8 
Lentil 45.2 
Maskalai/khesari 20.4 
Mustard oil 2.4 
Soyabean oil 66.3 
Beef/mutton 22.6 
Poultry meat 23.1 
Egg 17.2 
Fish 95.5 
Onion 11.4 
Garlic 10.1 
Chilli 19.0 
Fruits 8.9 
Sugar 57.2 
Milk 64.4 
Total 2438.8 
Source: Survey data, 2007-2008. 

 
3.4.7 Intake of protein by farm households 

Protein is an important nutrient in human diet. Lack of protein in diet retards growth and development 
of health and causes numerous diseases. Food items which provide more protein to people are costlier 
than other food items providing less protein. Table 3.28 is the summary and composite table that 
presents the nutritional status of farm households under different land use patterns. This table reveals 
that there are no systematic and regular pattern of relationship among income, food intake, calorie 
intake and protein intake in different land use patterns and this is illustrated in Figure 6. Accordingly, 
these four factors should be explained separately. Protein intake per capita per day was 63.84 grams 
considering all selected land use patterns but per capita per day protein intake was relatively higher 
(about 68 grams) for alternate rice and mustard, alternate rice and wheat, alternate shrimp and rice 
farming and year round floriculture. However, other than year round vegetables production and 
alternate rice and potato production per capita per day protein intake were relatively higher and almost 
same for the household members under these land use patterns.  

The lower intake of protein by year round vegetable farmers may be caused for two reasons: i) 
vegetables are not protein rich but vitamin rich and ii) most of the vegetable farmers (86%) are 
marginal and small farmers. Accordingly, their calorie intakes were lower compared to other farmers 
belonging to different land use patterns. 
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Table 3.28 Average annual household income and nutritional status of sample farm household 
under different land use patterns 

Land use patterns Average 
household income  

(Tk/year) 

Food intake 
(grams/day/capita) 

Calorie intake 
(Kcal/day/capita) 

Protein intake 
(grams/day/capita) 

Year round shrimp 
(bagda) farming 

391,759 1352 2536 66.62 

Alternate shrimp 
(bagda) and rice 
farming 

326,942 1361 2622 67.94 

Year round banana 
production 

292,857 1228 2516 65.55 

Year round 
floriculture 

250,539 1123 2404 67.92 

Alternate rice and 
potato production 

243,802 1124 2063 56.89 

Alternate rice and 
pulse production 

231,327 1155 2475 59.50 

Alternate rice and 
maize production 

229,237 1256 2620 64.40 

Alternate rice and 
prawn (golda) 
farming 

227,892 1117 2378 64.84 

Alternate rice and 
wheat 
production 

189,428 1311 2645 68.22 

Alternate rice and 
vegetables 
production 

165,347 1110 2258 59.80 

Year round rice 
production 

154,679 1178 2558 65.68 

Alternate rice and 
mustard production 

138,636 1211 2492 68.26 

Year round 
vegetables 
production 

111,919 1022 2284 54.82 

Year round pangus 
fish farming 

80,590 1155 2354 65.08 

Average of all 
households 

205,127 1182 2439 64.84 

Source: Survey data, 2007-2008. 
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Figure 6 Nutritional status of sample farm households 

 

 

Table 3.29 shows the nutritional status of the farm households under PRA study. Results of PRA data 
were used to supplement and validate the survey data regarding per capita food consumption, Kcal 
intake and protein intake for the members of farm household under selected land use patterns. 
Nutritional status of the members of PRA participants are also shown in Figure 7. However, in PRA 
data, to some extent, small variation was observed among the land use patterns in respect of per capita 
per day food intake, calorie intake and protein intake respectively. 

An analysis of variance shows that there are wide variations of protein intake by farm households 
under different land use patterns (F = 3.1** ) and DNMRT suggested that farm households of year 
round shrimp farming, alternate rice and mustard, alternate rice and wheat, and year round floriculture 
consumed significantly higher amount of protein than those of year round vegetables production and 
alternate rice and vegetables production (Appendix Tables 9 and 12). But F-value (2.49** ) of PRA 
data on protein consumption shows that there are also significant variations of protein consumption by 
farm households under different land use patterns and DNMRT ensured that farm households of 
alternate rice and wheat production and year round shrimp farming consumed significantly higher 
amounts of protein than those of year round banana, and alternate rice and mustard production 
(Appendix Tables 13 and 16). 
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Table 3.29 Food intake and nutritional status of farm households under different land use 
patterns using PRA techniques 

Land use patterns Food intake 
(grams/day/capita) 

Calorie intake 
(Kcal/day/capita) 

Protein intake 
(grams/day/capita) 

Year round rice production 1099 2155 61.6 
Alternate rice and vegetables 
production 1408 2255 66.1 
Alternate rice and mustard 
production 1041 2136 53.5 
Year round banana production 1110 1920 52.9 
Year round pangus fish farming 1069 2038 56.7 
Alternate rice and wheat 
production 1169 2381 71.2 
Alternate rice and maize 
production 1165 2424 66.4 
Alternate rice and potato 
production 1016 2178 67.1 
Alternate rice and pulse 
production 1454 2509 67.4 
Year round floriculture 1335 2341 70.1 
Alternate rice and prawn (golda) 
farming 1152 2335 58.8 
Year round vegetables production 1521 2414 57.2 
Alternate shrimp (bagda) and rice 
farming 1146 2374 68.8 
Year round shrimp (bagda) 
farming 1132 2096 70.5 
Average of all households 1208 2261 63.1 

Source: PRA data, 2007-2008. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 Nutritional status of the households under selected land use patterns using PRA 
techniques 
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Table 3.30 shows the distribution of per day per capita protein intake by income groups among 
different land use patterns. There are sporadic variations of protein intake by different income groups 
as shown in Table 3.30. On an average the highest amount of protein (66.50 grams) was consumed by 
the farm households of income group of Tk 15000-19999. This table also reveals that per capita per 
day protein intake was relatively higher for the farm households under the land use patterns such as 
alternate rice and mustard production, alternate rice and wheat production, year round floriculture, 
alternate rice and shrimp (bagda) farming and year round shrimp (bagda) farming. Regarding per 
capita protein intake, there was small difference among households of these land use patterns. 
Considering all selected land use patterns, per capita per day protein intake was the lowest (54.8 
grams) for the farm households under year round vegetables production. There are also positive 
relationships between protein intake and farm income groups. That is, higher income groups 
consumed more protein compared to lower income groups.  

Table 3.30 Protein intake (grams/day/capita) of farm households under selected land use 
patterns by monthly household income 

Land use patterns 
  

Monthly income (Tk/household) 
Less than 

5000 
5000-
9999 

10000-
14999 

15000-
19999 

20000-
24999 

More than 
25000 

Average of all 
income groups 

Year round rice 
production 

58.0 60.8 72.0 69.7 61.8 70.6 65.7 

Alternate rice and 
vegetables 
production 

63.7 61.5 62.7 39.4 74.7 52.6 59.8 

Alternate rice and 
mustard production 

66.6 69.2 70.5 76.9 67.6 64.8 68.2 

Year round banana 
production 

59.5 62.2 64.6 76.5 62.6 66.6 65.5 

Year round pangus 
fish farming 

64.4 70.2 62.1 68.5 70.0 64.5 65.7 

Alternate rice and 
wheat 
production 

66.2 62.9 73.7 77.3 63.8 70.4 68.2 

Alternate rice and 
maize production 

50.4 57.6 69.2 61.9 72.4 68.3 64.4 

Alternate rice and 
potato production 

73.0 43.3 51.8 59.1 66.5 59.7 56.9 

Alternate rice and 
pulse production 

53.2 60.7 61.6 60.2 59.3 59.4 59.5 

Year round 
floriculture 

56.3 63.0 76.2 70.0 61.2 69.7 67.9 

Alternate rice and 
prawn (golda) 
farming 

71.9 61.8 62.5 69.0 na 64.2 64.8 

Year round 
vegetables 
production 

53.5 58.2 52.5 60.5 42.8 49.1 54.8 

Alternate shrimp 
(bagda) and rice 
farming 

na 60.2 62.2 79.7 67.5 68.3 67.9 

Year round shrimp 
(bagda) farming 

68.5 66.5 57.6 58.6 57.0 72.3 66.6 

Average of all 
households 

61.5 61.2 65.4 66.5 64.7 65.3 63.8 

‘na’-Not applicable 
Source: Survey data, 2007-2008. 
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3.4.8 Factors influencing food consumption and calorie intake 

For determining the factors influencing the food and calorie intake, based on survey data the present 
study used Cobb-Douglas type functions in double-log forms. In these functions food and calorie 
intakes were used as dependent variables, whereas education level of households head, land use 
patterns, occupation of the households head, farm size, family size and number of family member 
below 15 years, and households income were used as independent variables. As land use dummy, 
farming of shrimp and floriculture received 1 and 0 otherwise; and as occupation dummy where 
farmers with farming as main occupation received 1 and 0 otherwise. 
 
Estimated model for food consumption: 
 
ln (food consumption, grams/day/capita) = 6.835    -    0.001 Edn  -  0.009  land use dummy 
              (0.0140)     (0.003)          (0.036) 
            -  0.061* occupation dummy + 0.062**  ln farm size 
              (0.030)            (0.014) 
           -  0.242**  ln family size + 0.027* ln income 
             (0.041)    (0.013) 
           -  0.05* ln no. of family member below 15 years  
             (0.026) 

    Adjusted R2 = 0.13 

The above consumption function shows that farm size and households income had positive impact on 
the consumption of various foods. In other words, the increase of farm size and income of farm 
households results in the corresponding increase of food intake. On the other hand, per capita 
consumption decreases with the increase in family members and also decreases with the increase in 
the number of family members below fifteen years of age. Family members below fifteen years 
consumed less food than members of other age groups. Occupation dummy which received 1 if main 
occupation was farming and zero otherwise, had negative impact on per capita food consumption. The 
result is quite consistent since farmers with main occupation other than farming had more income than 
farmers with farming as main occupation. As for example, suppose a farmer has a service as main 
occupation but he has also farming as subsidiary occupation, in that case he might have more income 
than a farmer with only occupation with farming. In the above model figures in the parentheses 
indicate standard errors of respective coefficients. Above function was well fitted to the data since F-
value (12.81** ) was found to be highly significant. 
 
Estimated model for calorie intake: 
 
ln (calorie intake, Kcal/day/capita) =     7.572    -    0.004 Edn  +  0.028  land use dummy 
               (0.153)         (0.003)          (0.039) 
            -  0.025 occupation dummy + 0.041**  ln farm size 
              (0.032)            (0.015) 
           -  0.140**  ln family size + 0.020 ln income 
             (0.045)    (0.014) 
           -  0.053* ln no. of family member below 15 years  
             (0.028) 
    Adjusted R2 = 0.05 

The above per capita calorie intake model shows that farm size had the positive impact on per capita 
calorie intake whereas family size had the negative impact on it. Other variables had no significant 
impact on per capita calorie intake. Above function was also well fitted to the data since F-value 
(5.071** ) was found to be highly significant. 
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3.5 Socioeconomic Factors Influencing Sustainability of Food Security 

The focus of this section is to identify the socioeconomic factors (indicators) that influence the 
sustainability of food security for targeted farm households under selected land use patterns. There are 
multiple socioeconomic factors influencing sustainability of food security in developing countries. 
Some of the most commonly used factors in the assessment of food security include those related to 
households income and expenditure, expenditure spend on food, households structure and facilities, 
owning households assets, transport and communication facilities, and access to drinking water and 
sanitation and services of health and hygiene, and other basic need of farm households. All these 
socioeconomic factors are discussed here in relation to data and information collected for the present 
study. 
 
3.5.1 Household income and expenditure 

Household income is all income received by all members of a household and household expenditure 
includes household purchasing and payments, and estimated values of goods and services received 
also. 
 

3.5.1.1 Level of household income 

Household income is the main factor influencing sustainability of food security for farm households. 
Sustainable household income ensures the sustainable food security for farm households. Average 
annual household income according to land use patterns are presented in Table 3.31 and shown in 
Figure 8.  It is revealed from the table that annual income per household was the lowest (Tk 80590) 
for year round pangus fish farming and the highest (Tk 391759) for year round shrimp (bagda) 
farming. Regardless of land use patterns, annual income per household was Tk 205127 which are 
higher than national average of Tk 86436 (HIES, 2007). 

Table 3.31 Average annual income (Tk) of farm households under selected land use patterns 

Land use patterns Farm households 
Marginal Small Medium Large All farms 

Year round shrimp (bagda) farming na 138957 183193 609171 391759 
Alternate shrimp (bagda) and rice 
farming 

113130 108521 232250 600463 326942 

Year round banana production 189649 189521 273442 441940 292857 
Year round floriculture 96890 184232 379947 561326 250539 
Alternate rice and potato production 109817 195916 346961 380725 243802 
Alternate rice and pulse production 95682 157416 262574 683556 231327 
Alternate rice and maize production 81935 148434 278555 748574 229237 
Alternate rice and prawn (golda) 
farming 

na 90858 183270 412742 227892 

Alternate rice and wheat production 113046 117970 216337 707749 189428 
Alternate rice and vegetables 
production 

88640 104655 234326 319823 165347 

Year round rice production 119796 119657 193554 356556 154679 
Alternate rice and mustard production 67990 119633 236419 na 138636 
Year round vegetables production 97905 108210 167087 na 111919 
Year round pangus fish farming 64182 58659 82582 204423 80590 
All average 97873 131602 235829 506511 205127 

‘na’-Not applicable 
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Figure 8 Average annual income of farm households under different land use patterns, 2008 
 

Sources of household income of farm households are shown in Table 3.32. As there was a large 
variation in household income of shrimp farming and other land use patterns that is why, sources of 
income are shown according to shrimp and non-shrimp farm households. Sources of household 
income included agriculture, livestock, services, business, remittance, dowry/gift and labour selling. 
Shrimp farm households earned 86.4 percent of total household income from agriculture i.e., shrimp 
farming. On the other hand, non-shrimp farm households earned 75.1 percent of total household 
income from agriculture. Shrimp and non-shrimp households earned 11.1 and 12.0 percent of total 
household income respectively from business. Shrimp farm households earned only 2.5 percent of 
total household income from other than agriculture and business sources while it was 12.9 percent for 
non-shrimp farm households. Irrespective of shrimp and non-shrimp farm households, the sampled 
farm households earned 77.4 percent of total income from agriculture. As all the sampled farm 
households were landed farmers, the lion share of household income earned form agriculture and it 
sustained the food security for the farm households (Figure 9). 
 
Table 3.32 Sources of income of farm households under selected land use patterns 

Farm categories % of total household income 
Agriculture Services Business Remittance Dowry/gift Labor selling 

Non-shrimp farms 75.1 6.9 12 3.8 1.1 1.1 
Shrimp farms 86.4 2.4 11.1 - - 0.1 
All farmers 77.4 6 11.8 3 0.8 0.9 
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Figure 9 Sources of income of shrimp and non-shrimp farm households 
 

3.5.1.2 Household expenditure and savings 

Household expenditure spent by farm households under selected land use patterns on different heads 
such as food, clothing, health, education, housing and farming are presented in Table 3.33. It is 
evident from the table that the highest expenditure was made for farming by the farm households 
under selected land use patterns and it was 47 percent of total expenditure. Expenditure on food of 
farm households under selected land use patterns was the second highest (31 percent). It can be noted 
that the sample farm households spent more on farming than food as they are landed farms and which 
indicated that they are food secured. Again, expenditure on housing, clothing, education, medicare 
and others were 9, 5, 4, 2 and 2 percent of total expenditure respectively. 
 

Table 3.33 Heads of household expenditure of sampled farm households 

Heads of expenditure % of total expenditure 
Food 31 
Clothing 5 
Medicare 2 
Education 4 
Housing 9 
Farming 47 
Others* 2 
Average expenditure (Tk) 174765 

*Soap, cosmetics, etc. 

Table 3.34 shows annual income, expenditure and savings of farm households 2007-2008. It is 
revealed from the table that all the sampled farm household categories had savings ranged from Tk 
818 to Tk 129408. This implies that the sampled farm households were food secured. 
 

Table 3.34 Annual income, expenditure and savings of farm households 

Households saving Amount (Tk) 
Households Income  205127 
Households Expenditure 174765 
Households Savings 30363 
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3.5.2 Changing Basic Needs of Farm Households 

3.5.2.1 Housing structure and facilities 

It is evident from the Table 3.35 that housing facilities increased significantly after adopting new land 
use patterns. At present, about 24, 54 30 percent of farm household have building, tin shed and straw 
roofed houses while the corresponding percentages were 8, 51 and 27 respectively for the farm 
households before changing land use patterns. 
 

Table 3.35 Changes in housing facilities of farm households under selected land use patterns 

Housing types Percentage distribution of farm households 
At present 2007-2008 

Building 24 
Tin shed 54 
Straw roof houses 30 

Before 
Building 8 
Tin shed 51 
Straw roof houses 27 

It is remarkable that percentage of building house increased about 3 times than before whereas 
percentages changes are almost same in before and after situation in case of tin shed and straw roofed 
house. So after changing land use patterns the housing facilities of farm households also being 
improved. 

3.5.2.2 Household assets 

Tangible assets of sampled farm households are also increased significantly. Table 3.36 reveals that 3, 
66, 78, 79 and 44 percent of sampled farm households had refrigerator, watch, chair/table, cot and 
electric fan whilst before changing land use patterns the corresponding percentages were 2, 35, 56, 58 
and 16 respectively for farm households. 
 

Table 3.36 Changes in tangible assets of farm households under selected land use patterns 

Tangible assets  Percentage distribution of farm households 
At present 2007-2008 

Refrigerator 3 
Watch 66 
Chair/table 78 
Cot 79 
Electric fan 44 

Before 
Refrigerator 2 
Watch 35 
Chair/table 56 
Cot 58 
Electric fan 16 

 

3.5.2.3 Access to drinking water and sanitation 

Changes in household water and sanitation facilities are presented in Table 3.37. It can be seen from 
the table that 57, 42 and 30 percent of farm households had owned hand tube well (HTW), pucca 
toilet and kutcha toilet while the corresponding percentages were 30, 15 and 15 before changing land 
use patterns. It may be noted that earlier some of the farm households did not have toilet facilities and 
now about 30 percent households are used to use kutcha toilet. It is interesting to note that along with 
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other socioeconomic factors, changing land use patterns may have also caused improvement of 
drinking water and sanitation facilities for all categories of farmers. 
 

Table 3.37 Household water and sanitation facilities of farm households under selected land use 
patterns 

Water and sanitation facilities Percentage distribution of farm households 
At present 2007-2008 

HTW 57 
Pucca toilet 42 
Kutcha toilet 30 

Before 
HTW 30 
Pucca toilet 15 
Kutcha toilet 15 

 

3.5.2.4 Access to necessary services and communication facilities 

There had been a noteworthy improvement in communication facilities of farm households in the 
study areas. The results are presented in the Table 3.38. About 49 and 52 percent of sampled 
households had radio/TV and bicycle/motor cycle whereas the percentages were 15 and 19 before 
changing land use patterns. It can be noted that about 52 percent of farm households were using 
mobile phone even as the percentages was 7 for the farm households before changing land use 
patterns. 
 

Table 3.38 Changes in communication facilities of sampled farm households 

Communication 
facilities Percentage distribution of farm households 

At present 2007-2008 
Radio/TV 49 
Bicycle/motor cycle 52 
Mobile phone 52 

Before 
Radio/TV 15 
Bicycle/motor cycle 19 
Mobile phone 7 

 

In summary, it may be concluded that increased household income ensured better food security of 
farm households and accordingly, access to household and physical assets increased. 
 
3.5.3 Changing socioeconomic condition 

In the study areas, sampled farm households were asked to identify socioeconomic impact of 
changing land use patterns on their food security. On the basis of sampled farmers’ perception the 
results are presented in Table 3.39. There are many factors including changing land use pattern that 
influenced socioeconomic condition of sampled farm household. About 95 percent of sampled 
farm households informed that their food security increased with the introduction of scientific 
culture and management under changing land use patterns. Ninety four percent of farm 
households stated that their nutritional status and irrigated area increased. Ninety three 
percent of sampled farm households reported that their farm income and quality/choice of 
taking different food items increased under changed land use patterns. Under this 
circumstance, it implied that farm income, crop yield, supply of food, choice of taking 
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different food items, nutritional status, educational status, and employment opportunity of 
farm households and finally the food security increased under changed land use patterns. 

Table 3.39 Statement of sampled farm households on socioeconomic impact of changing 
land use patterns 

Percentage of farm households reported 
Indicators Changes 

Increased Decreased Remain same 
Farm income 93 4 3 
Quality/choice of taking different food items 93 2 5 
Home supplied vegetables and fruits 43 30 27 
Nutritional status 94 2 4 
Supply of food grain 68 12 20 
Food security 95 2 3 
Educational status 88 1 11 
Employment opportunity for family members 61 4 35 
Knowledge about economic land use pattern 68 4 28 
Land for rice production 19 35 46 
Grazing land and livestock production 12 83 5 
Share cropping 21 65 14 
Yield 72 9 19 
Input used 85 5 10 
Irrigation area 94 2 4 
Cash crop production 63 7 30 
Marketing facilities 85 2 13 
Transportation and communication 91 3 6 

 
3.5.4 Changing condition of health and hygiene 

Table 3.40 reveals that 51.1, 49.5 and 39.8 percent of sampled farm households respectively stated 
that visiting doctors for male adult, female adult and children increased. Most of the sampled farm 
households (90.5 percent) informed that their ability to pay for doctors and medicine increased after 
changing land use patterns. About 96.4 and 98.2 percent of farm households reported that access to 
safe drinking water and sanitation increased. Majority of the sampled farm households (97.5 percent) 
opined that their ability to bear the cost for family members’ education increased. It may be concluded 
that under food security condition, sampled farm households access to health and education facilities 
increased. 

Table 3.40 Changing indicators of health and hygiene as reported by PRA participants after 
introducing new land use patterns 

Indicators of health and hygiene Percentage of farm households reported 
Decrease Increase Same 

Visiting doctors for male adult 16.1 51.1 32.8 
Visiting doctors for female adult 17.9 49.5 32.6 
Visiting doctors for children 21.2 39.8 39.1 
Seasonal incidence of disease for male adult 30.7 37.2 32.1 
Seasonal incidence of disease for female adult 31.4 43.1 25.5 
Seasonal incidence of disease for children 31.5 48.4 20.1 
Ability to pay for doctors and medicine 6.5 90.5 2.9 
Access to safe drinking water 2.2 96.4 1.5 
Access to sanitation 1.1 98.2 0.7 
Ability to bear cost for family members’ education 0.7 97.5 1.8 
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4.0 KEY FINDINGS 

In describing the characteristics of selected farm households such as family size, age, and sex 
distribution of households members; size of holding and tenurial arrangement were discussed because 
these data and information are very much related to achieving food security in terms of food 
production and per capita food consumption and nutritional status of the members of farm families. 
The study shows that there was a direct relationship between the family size and size of the holding of 
farm households. Large farmers had relatively larger family size (5.75 persons) followed by medium 
(5.65 persons), small (4.91 persons) and marginal farmers (4.76 persons). 

The first objective of this study was to document the scale and magnitude, and trend of changing land 
use patterns. It is a complex phenomenon that yields of different farm enterprises varied largely due to 
changing production system and management.  The selected land use patterns started in different 
years (1984-2003) in different study areas. The study presented “the calendar year and crops grown 
prior to change year”, and “crops grown at present” which clearly depicted the scenario of trend of 
changing land use patterns in selected areas of Bangladesh. Now more crops are grown and farmers 
diversified and intensified their faming and introduced alternate farming. Small-scale commercial 
farming are also being introduced to minimize the risk and uncertainty and to improve the food 
security for farm households. Again, to determine the scale and magnitude, and trend of changing 
land use patterns, historical development of trend of changing land utilization in agriculture and 
allocation of land for major crops and shrimp farms for the period 1981-82 to 2006-07 were presented 
in tables and discussed. During this long period, net cropped area decreased but total cropped area 
increased due to bringing more land under more than one crop and because of intensive farming. 
Allocation of land for rice, maize and potato increased but land under wheat decreased over the long 
period. 

The second objective of the study was to determine the food production and availability of food under 
changed land use patterns. Production of cereals, potato, vegetables, pulses, oilseeds and fish were 
considered as major food items for households’ consumption. The study clearly indicates that almost 
all farmers (ignoring farm sizes), on an average, were producing surplus cereals.  The quantity of 
average surplus cereal per household per year under different cropping patterns varied from 1141 to 
9626 kg.  Nevertheless, the farmers belonging to the patterns of year round Pangus, year round 
vegetables and year round shrimp (Bagda) could not produce enough cereals to meet their basic 
demand.  In fact, the quantity of deficit in cereals varied from 241 to 2209 kg per year. 

Thirdly, the report attempted to determine the level and adequacy of food consumption in relation to 
nutritional status of the members of farm households. Food utilization is one of the important 
components of food security. Usually food is consumed to maintain health and to revive strength. 
Food is consumed by individual as essential item of living. Every food item has its own calorie, 
protein and other nutrients which are essential for health. Nutritional values vary from food item to 
food item. That is why, people would like to take different food items to balance their calorie, protein 
and other nutritional need. Per capita per day food intake, calorie intake and protein intake, and 
overall nutritional status was better for alternate rice and mustard, alternate rice and wheat, alternate 
shrimp and rice farming and that of year round floriculture. Average food consumptions were almost 
similar for other types of land use patterns. Participatory Rural Appraisal (PRA) conducted for this 
study also gave the almost same results. The average per capita per day food intake was relatively 
higher than that of national average as reported by Poverty Monitoring Survey (PMS, 2004) and 
Household Income and Expenditure Survey (HIES 2005). PMS reported that national average per 
capita per day food consumption was 966.0 grams whereas it was 947.8 gram in HIES. The result of 
the study is quite consistent with the above two sources since both the sources revealed that per capita 
per day food consumption was relatively higher for the rural areas than those of urban areas. Overall 
the data suggested that per capita per day food consumption was the highest for large farmers 
followed by medium, small and marginal farmers, respectively. 

Regarding source wise contribution, rice is the main item of foods for human consumption in the rural 
areas. Average per capita per day intake of rice was 548 gm, which was relatively higher than the 
national average (439.6gm). The second important food item was observed to be potato and the 
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consumption rate was about 109 gm per capita per day at the aggregate level. The next important food 
item was milk followed by fish and leafy vegetables, respectively. The various food items consumed 
by the farm households were similar and consistent with PMS and HIES with a few exceptions.  

Food consumption for some food items have increased after the changing land use patterns. But for 
some food items, frequency of food consumption has decreased. Consumption of rice was similar 
before and after changing land use patterns. Frequencies of consumption of ruti (crushed wheat) and 
dal have decreased after changing land use patterns while frequencies of consumption of vegetables, 
meat, fish, egg, fruit and milk in a year have increased. Increased consumption of nutritious food 
might be attributed due to the increased income with the new land use patterns and better knowledge 
about nutrition of the farm households. 

Fourthly, the study assessed per capita food intake and nutritional status of different categories of 
farm households. The average daily per capita calorie intake by households was estimated to be 2439 
Kcal which was slightly higher than the national average of 2238.5 Kcal (HIES, 2005).  Per capita 
calorie intake was relatively higher (2620-2645 Kcal) for the farm households practicing alternate 
shrimp (golda) and rice farming, alternate rice and wheat production and alternate rice and maize 
production. For the farm families of other land use patterns, per capita daily calorie intake was found 
to be almost same and similar. Study of PRA also showed that average per capita per day calorie 
intake (2261 Kcal) was relatively lower than the survey households (2439 Kcal).  

Considering all land use patterns the food energy received from individual food items was the highest 
for rice (1790 Kcal) followed by potato (100 Kcal), fish (97 Kcal), vegetables (78 Kcal), oil (70 Kcal), 
milk (64 Kcal) and sugar (58 Kcal) respectively. Average per capita per day calorie intake for rice was 
observed to be 1790 Kcal. which was about 73 percent of the total energy intake. 

Protein is an important nutrient in human diet. The study shows that protein intake per capita per day 
was 63.84 grams considering all selected land use patterns. However, per capita per day protein intake 
was relatively higher for those farm households under selected land use patterns who consumed 
higher amount of food which are mentioned above. The study also showed the distribution of per day 
protein intake by income groups among different land use patterns. There are sporadic variations of 
protein intake by different income groups but on an average the farm households of the income group 
Tk. 15,000-19999 consumed the highest amount of protein (66.5 grams) compared to other income 
groups in selected land use patterns. Secondly there are positive relationships between protein intake 
and income groups for some land use patterns. Farmers with larger farms have higher incomes, which 
might have contributed to the purchase of higher protein content food items for consumption. 

Multiple regression model was used to determine the parameters of food consumption, and calorie 
intake by the members of farm households. Consumption function showed that farm size and 
households income had positive impact on the consumption of various foods. In other words, the 
increase of farm size and income of farm households resulted in the corresponding increase of food 
intake. On the other hand, per capita consumption decreased with the increase in family members and 
also decreased with the increases in the number of family members below fifteen years of age. Family 
members below fifteen years consumed less food than members of other age groups. Occupation 
dummy which received 1 if main occupation was farming and zero otherwise, had negative impact on 
per capita food consumption. The result is quite consistent since farmers with main occupation other 
than farming had more income than farmers with farming as main occupation. Per capita calorie 
intake model shows that farm size had the positive impact on per capita calorie intake whereas family 
size had the negative impact on it. Other variables had no significant impact on per capita calorie 
intake. 

One of the important objectives of the present study was to identify the socioeconomic factors that 
influence the sustainability of food security for targeted farm households under selected land use 
patterns. There are multiple socioeconomic factors such as household income and expenditure, 
housing structure and facilities, and owning household assets, improving transportation and 
communication facilities, access to drinking water and sanitation, and increasing services of health 
and hygiene. All these factors might have effect on sustainability of food security of farm households. 
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Irrespective of land use patterns, the annual household income of farm households had increased over 
the years. Regardless of land use patterns, annual income per household was Tk 205127 which are 
higher than national average of Tk 86436 (HIES, 2007). Among the farm household under different 
land use pattern, shrimp farmers income was relatively higher compared to other sample farmers. 
Irrespective of shrimp and non-shrimp farm households, the sampled farm households earned 77.4 
percent of total income from agriculture. As all the sampled farm households were landed farmers, the 
lion share of household income earned from agriculture and it sustained the food security for the farm 
households. 

It was observed that household expenditure spent mainly on family food and farming. Moreover, 
expenditure spent was the highest (47 percent) for farming followed by 31 and 9 percent for food and 
housing. 

Housing facilities increased significantly compared to before changing land use patterns. At present, 
about 24, 54 30 percent of farm household have building, tin shed and straw roofed houses while the 
corresponding percentages were 8, 51 and 27 respectively for the farm households before changing 
land use patterns. It is remarkable that percentage of building (brick house) increased about 3 times 
than before. 

Household water and sanitation facilities had improved in the study areas. About 57, 42 and 30 
percent of farm households had owned hand tube well (HTW), pucca toilet and kutcha toilet 
respectively. Secondly, incidence of disease for all family members decreased by 30-35 percent. 
Thirdly, at present most of the farm families can meet the doctors for their treatment and health care. 

There had been a noteworthy improvement in communication facilities of farm households in the 
study areas. About 49 and 52 percent of farm households had radio/TV and bicycle/motor cycle 
whereas the percentages were 15 and 19 before changing land use patterns. 

Ninety three percent of sampled farm households reported that quality and choice of food items 
increased under changing land use patterns. Under this circumstance, it implied that farm income, 
crop yield, supply of food, choice of taking different food items, nutritional status, educational status, 
and employment opportunity of farm households and finally the food security increased under 
changing land use patterns. 
 
5.0 POLICY IMPLICATIONS AND RECOMMENDATIONS 

In the process of achieving the objectives and considering the ultimate findings of the study, some 
important policy considerations arise, which are highlighted below: 

Food security in this study, as stated earlier, has been seen from the viewpoint of food production and 
its availability to the followers of the concerned land use patterns. The study confirmed that the 
followers of year round Pangus farming (714 kg shortage per year), year round vegetables farming 
(241kg shortage per year) and year round shrimp (Bagda) farming (2209 kg shortage per year)) on an 
average could not produce sufficient cereals to secure their food security. However, they have got 
enough money to purchase cereals from the market. In other words, followers of 11, out of 14 
cropping patterns are food secured in terms of cereals. It may be noted that, the aim of an individual 
farmer may not necessarily be limited to food security alone. The aim is usually interrelated with 
other objectives of the individual farmer such as to earn maximum profits rather than food security. 
Nevertheless, the concerned officials may pay an attention to the results of the present study and 
encourage farmers to follow these land use patterns. 

The study clearly indicates that rice is still the staple food item of the rural people in Bangladesh 
followed by vegetables, potato, milk and meat.  The study reveals that average daily per capita calorie 
intake (2439 Kcal) and protein intake (63.84 grams) which were slightly higher than the national 
average. Food intake was relatively higher, as expected, for large and medium farm households and 
for higher income group households compared to small and marginal farm households and those of 
lower income groups. However, large farm households had higher income and consumed more 
protein followed by medium, small and marginal farm group, respectively. Under the circumstances, 
positive steps could be taken to improve food intake of small and marginal farmers. 
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The study confirmed that the lion’s share of household income is still earning from agriculture.. It is 
found that the selected new land use patterns have contributed a lot to increase household income of 
the farmers. In fact, they are enjoying better livelihoods than ever before due to following these new 
land use patterns. More farmers should be encouraged to follow these land use patterns for earning 
higher farm income and ensuring food security for farm households in Bangladesh. 
 
6.0 AREAS FOR FURTHER RESEARCH 

Following aspects may be considered to undertake further research related to changing land use 
patterns and food security in Bangladesh: 

Landholdings are small and scattered, and food grains production, to a large extent, depends mainly 
on subsistence farming. Small and marginal farmers represent 80% of all farmers. Only a limited 
percentage of crops circulate through commercial channels. In this context, strengthened efforts and 
research should be conducted to raise productivity and efficiency in foodgrain production. 

The major and minor land use patterns existing in selected study areas indicate that along with rice, 
other crops such as wheat, maize, potato, tobacco and vegetables are produced in Rangpur and 
Dinajpur district whereas vegetables, flowers and prawn (golda) are produced in Jessore district. New 
land use patterns such as intercropping (potato/ maize and litchi/mango) are also being introduced in 
these areas. In Khulna region farmers are wanting to replace shrimp farming by rice farming. 
Considering the costs and returns, farmer in Tangail and Mymensingh district might shift their crop 
land from present land use patterns to high valued crops to have higher profit compared to present 
one. However, further research should be undertaken on intercropping and integrated farming and 
their impact on food security of farm households. 

In general, farmers’ objectives are to include more farm enterprises, the generation of more 
agricultural products and income throughout the year to reduce the risk and uncertainty in farming. 
Small farmers try to develop as many farm enterprises as their farming system allows within the 
present socioeconomic and agroclimatic condition, and in accordance with household goals, 
preference and resources. Farming in Bangladesh, there are three main components, crops, livestock 
and fisheries. However, within a given component, farmers produce different types of enterprise such 
as cereals, oilseeds and vegetables within the crop component; and cattle, goat, sheep and poultry in 
the livestock component. Therefore, on the basis of enterprises combination, many types of farming 
systems are found in Bangladesh. Almost all the enterprises are interrelated and interdependent. 
Sometimes the products of one enterprise are used directly for another enterprise. In this regard, more 
national and international research organizations should direct their attention to introduce scientific 
culture and management through integrated farming as well as changing farming system for the small 
farm development. 

The climate is gradually becoming more variable and also changing day by day.  Unfortunately, 
storms, floods, droughts and sea-level rise are expected to become more frequent and intense in 
Bangladesh. These unpredictable factors might have positive impact on food security, but these were 
ignored in this study due to limitation of time and resources.  Similarly, livestock and/or poultry could 
be another important area for increasing rural household income that was not given due importance in 
this study. Therefore, further research could be undertaken for the greater interest of the country 
considering the changing climate and environment and their impact on food production as well as 
food security for farm household in Bangladesh. 
 
7.0 CONCLUSIONS 

While agricultural production had increased manifolds, it is showing signs of diminishing marginal 
returns. Given the scarcity of cultivable land and a still growing population, land use and cropping 
intensity is approaching a maximum. This severely limits the ability of many farmers to earn 
livelihood from farming. It is evident that all categories of farmers under the selected land use patterns 
were more or less self-sufficient in cereals, but they have got tremendous shortages in other crops like 
potato, vegetables, pulses, oilseeds (mustard) and fish.  In addition to cereal crops, more attention 
should immediately be given to increase vegetables, pulses, oilseeds and fish production of 
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Bangladesh. Present study shows that farm size had positive impact on per capita calorie intake 
whereas family size had negative impact on it. In this regard, changing land use pattern with scientific 
culture and efficient management is a path way to increase food production as well as to ensure food 
security of farm households. 

Almost in every year different kinds of natural calamities and disaster such as flood, drought, cyclone 
and Sidr, and hail storming occurred in Bangladesh which caused severe damage of crops and 
livestock of the farmers. Secondly, climate and topography are also changing. Under these 
circumstances, farmers had to change their land use patterns to get adjusted the risk and uncertainty 
and to increase the food production. 

Despite of some limitations, the study is very important from the viewpoints of farmers and policy 
makers.  Farmers in the study have gradually been changing their land use patterns.  In fact, foodgrain 
production, food security and its availability as well as farm income per household have increased 
substantially than the old patterns.  This implies that the changing land use patterns have had some 
positive impacts not only on food production and consumption, but also per capita daily calorie intake 
and nutritional status have also improved. 
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ANNEXES (including details on model, data, sampling and detailed survey results, etc.) 
 

Appendix Table 1 Family size, and age and sex distribution of household members of PRA 
participants 

Categories of 
farm households 

Less than 18 years. No. 18 -60years. No. All member No. 
Male Female Total Male Female Total Male Female Total 

Marginal farmers 
n=113 

0.93 0.99 1.92 1.52 1.49 3.01 2.49 2.51 5.00 

Small farmers 
n=109 

0.82 0.83 1.65 1.68 1.40 3.08 2.63 2.31 4.94 

Medium farmers 
n=80 

0.99 0.85 1.84 1.79 1.50 3.29 3.00 2.50 5.50 

Large farmers 
n=13 

0.92 0.85 1.77 1.08 1.38 2.46 2.31 2.38 4.69 

All farmers 
n=315 

0.90 
(17.6) 

0.90 
(17.6) 

1.80 
(35.3) 

1.63 
(32) 

1.46 
(28.6) 

3.08 
(60.4) 

2.66 
(52.2) 

2.43 
(47.6) 

5.10 
(100) 

Figures within parenthesis indicate percentage of total 

 

Appendix Table 2 Educational status and average year of schooling of the heads of farm 
households of PRA participants 

Years of schooling 
Land use patterns Marginal  Small  Medium  Large  All farm  

 
1. Year round rice production 2.7 2.8 6.8 - 4.9 
2. Alternate rice and vegetables production 3.7 6.3 7.0 5.0 5.3 
3. Alternate rice and oilseed (mustard) production 4.8 7.3 16.0 - 6.6 
4. Year round banana production 2.5 4.3 8.3 - 4.1 
5. Year round pangus fish farming 6.5 9.0 4.3 - 6.8 
6. Alternate rice and wheat production 3.0 4.3 8.3 - 5.3 
7. Alternate rice and maize production 5.6 6.7 5.2 - 6.1 
8. Alternate rice and potato production 2.7 3.4 11.0 1.0 3.5 
9. Alternate rice and pulse production 5.4 7.0 9.7 4.3 7.2 
10. Alternate prawn (golda) and rice farming - 5.8 7.0 11.5 7.8 
11. Year round vegetables production 2.0 5.6 5.3 - 4.9 
12. Year round of floriculture 5.4 5.9 10.0 - 5.8 
13. Alternative shrimp (bagda) and rice farming 4.5 5.9 4.0 - 5.5 
14. Year round shrimp (bagda) farming - - 8.3 12.0 8.6 
All average 4.1 5.8 7.6 8.9 5.8 

‘na’-Not applicable. 
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Appendix Table 3 Duncan New Multiple Range test (DNMRT) for year of schooling of 
household heads among different land use patterns 

Land use pattern N Subset for alpha = 0.05 

1 2 3 4 

Rice and vegetables 50 4.44    

Rice and oilseed 50 4.76 4.76   

Rice and maize 60 4.78 4.78   

Banana 48 4.79 4.79   

Vegetables 50 5.34 5.34   

Pangus 60 5.63 5.63 5.63  

Rice and pulse 50 5.82 5.82 5.82  

Prawn (golda) and rice 40 6.23 6.23 6.23  

Rice 82 6.44 6.44 6.44  

Floriculture 50 6.46 6.46 6.46  

Rice and wheat 60  6.65 6.65  

Rice and potato 65   7.43 7.43 

shrimp (bagda) 30    8.57 

Shrimp (bagda) and rice 35    8.71 

Sig.  .055 .074 .080 .171 
Note: Means for groups in homogeneous subsets are displayed. 
a. Uses Harmonic Mean Sample Size = 49.068. 
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 
F-value 4.17 significant at less than 1% level  
 
Appendix Table 4 Duncan New Multiple Range test (DNMRT) for year of schooling of 

household heads betweens different farm categories 

Farm categories N Subset for alpha = 0.05 

1 2 3 

Small 131 5.00   

Marginal 252 5.31   

Medium 266  6.65  

Large 81   8.07 

Sig.  .549 1.000 1.000 
Note: Means for groups in homogeneous subsets are displayed. 
a. Uses Harmonic Mean Sample Size = 144.368. 
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 
F-value 12.31 significant at less than 1% level 
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Appendix Table 5 Distribution of PRA participants by land use patterns and farm types 
 

 

Land use patterns 

Female participants  Male  participants  All participants 

Marginal Small Medium Large Total Marginal Small Medium .Large Total .Marginal Small Medium Large Total 

1. Year round rice production 2 6 4  12 1 2 9  12 3 8 13  24 

2. Alternate rice and  

vegetables production 8 3 1  12 1 8 2 1 12 9 11 3 1 24 

3. Alternate rice and  

oilseed (mustard) production 3 2   5 5 6 1  12 8 8 1  17 

4. Year round  banana production 13    13 3 3 6  12 16 3 6  25 

5. Year round  pangus  farming 7 2 3  12 5 4 1  10 12 6 4  22 

6. Alternate rice  

and wheat production 5 3 4  12 4 3 5  12 9 6 9  24 

7. Alternate rice  and maize production 1 8 3  12 4 5 3  12 5 13 6  24 

8. Alternate rice and  potato 

production 8 4   12 6 4 2 1 13 14 8 2 1 25 

9. Alternate rice and  

pulse production 7 1 3 1 12  4 6 2 12 7 5 9 3 24 

10. Alternate prawn  

(golda) and rice farming 6 5 1  12 1 7 3 1 12 7 12 4 1 24 

11. Year round  vegetables production 10 2   12 6 5 1  12 16 7 1  24 

12. Year round of floriculture 2 4 4 2 12 1 2 5 4 12 3 6 9 6 24 

13. Alternative shrimp  

(bagda) and rice farming 3 6   9 1 10 1  12 4 16 1  21 

14. Year round  

shrimp (bagda) farming   5  5   7 1 8   12 1 13 

All  participants/households 75 46 28 3 152 38 63 52 10 163 113 109 80 13 315 
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Appendix Table 6 Family size by age group distribution of sample farm households under different land use patterns 
 

  
Land use pattern 

 
1-17yr 18-60yr 60yrs and above  

 
All average 

Male Female Total Male Female Total Male Female Total Male Female Total 

Year round rice production 1.2 1.1 2.3 1.7 1.2 2.9 0.2 0.1 0.3 3.1 2.5 5.5 

Alternate rice and vegetables production 1.1 1.1 2.2 1.5 1.4 3.0 0.3 0.1 0.4 2.9 2.6 5.5 

Alternate rice and mustard production 0.6 0.7 1.2 1.7 1.4 3.0 0.2 0.2 0.4 2.4 2.2 4.6 

Year round banana production 1.0 0.6 1.6 1.8 1.4 3.2 0.4 0.2 0.5 3.2 2.2 5.4 

Year round pangus fish farming 1.2 1.2 2.3 1.7 1.4 3.1 0.3 0.2 0.5 3.1 2.7 5.8 

Alternate rice and wheat production 0.9 0.7 1.5 1.6 1.4 3.1 0.2 0.2 0.4 2.7 2.2 4.9 

Alternate rice and maize production 1.1 0.8 1.9 1.6 1.3 3.0 0.3 0.1 0.4 3.0 2.3 5.2 

Alternate rice and potato production 1.1 0.8 1.9 1.4 1.3 2.8 0.2 0.2 0.4 2.8 2.3 5.0 

Alternate rice and pulse production 1.1 0.9 1.9 1.8 1.6 3.4 0.5 0.4 0.8 3.3 2.8 6.2 

Year round floriculture 0.8 0.8 1.6 1.6 1.2 2.8 0.1 0.1 0.2 2.4 2.1 4.5 

Alternate rice and prawn (golda) farming 0.9 0.7 1.6 1.4 1.5 2.9 0.4 0.1 0.5 2.7 2.4 5.1 

Year round vegetables production 0.7 0.5 1.1 1.5 1.3 2.8 0.3 0.1 0.4 2.4 1.9 4.4 

Alternate shrimp (bagda) and rice farming 0.7 0.7 1.5 2.1 1.5 3.6 0.2 0.1 0.3 3.0 2.3 5.4 

Year round shrimp (bagda) farming 1.1 0.7 1.8 2.0 1.7 3.8 0.3 0.2 0.5 3.4 2.7 6.1 

All average 
1.0 

 
0.8 

 
1.8 

(34.60) 
1.7 

 
1.4 

 
3.0 

(57.70) 
0.3 

 
0.2 

 
0.4 

(7.70) 
2.9 

(55) 
2.4 

(45) 
5.2 

(100) 
Figures within parenthesis indicate percentage of total 
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Appendix Table 7 Size of holding (decimal) under different land use patterns 
Land in decimal                               

Land use patterns and respective 
categories of farm household Own land Rented in Rented out 

Pond 
size 

Farm 
size 

Year round rice production 
Marginal farmers 37.2 29.9 - 2.7 69.7 
Small farmers 143.2 36.8 9.2 10.0 180.8 
Medium farmers 379.6 62.3 31.8 16.6 426.7 
Large farmers 1364.5 - 400.0 6.5 971.0 
All farmers 218.7 44.0 20.0 10.6 253.3 
Alternate rice and vegetables production 
Marginal farmers 61.3 29.8 - 2.0 93.1 
Small farmers 176.6 12.2 19.3 5.8 175.3 
Medium farmers 403.2 - 6.3 4.1 400.9 
Large farmers 1050.3 - 316.7 10.6 744.3 
All farmers 305.8 12.8 45.8 4.8 277.6 
Alternate rice and mustard production 
Marginal farmers 52.7 65.4 1.8 1.1 117.4 
Small farmers 143.0 72.1 5.6 1.1 210.6 
Medium farmers 453.7 32.7 143.2 3.6 346.8 
Large farmers 1097.0 - 500.0 62.0 659.0 
All farmers 202.3 58.7 47.1 2.9 216.8 
Year round banana production 
Marginal farmers 68.0 30.0 - - 98.0 
Small farmers 146.3 95.9 7.7 4.3 238.8 
Medium farmers 375.2 147.7 3.0 30.1 550.0 
Large farmers 705.7 376.9 30.8 94.0 1145.8 
All farmers 389.9 190.9 11.7 39.1 608.2 
Year round pangus fish farming 
Marginal farmers 79.3 - 5.9 41.3 114.7 
Small farmers 175.1 8.1 6.5 46.1 222.8 
Medium farmers 397.3 19.0 14.0 168.6 570.8 
Large farmers 939.0 - - - 939.0 
All farmers 227.3 9.0 8.5 80.7 308.5 
Alternate rice and wheat production 
Marginal farmers 55.4 23.8 - - 79.1 
Small farmers 164.9 36.6 - 2.8 204.3 
Medium farmers 341.9 56.3 0.4 3.4 401.2 
Large farmers 992.3 50.0 33.3 28.3 1037.3 
All farmers 268.4 44.1 1.8 4.0 314.6 
Alternate rice and maize production 
Marginal farmers 41.7 78.8 - 0.2 120.7 
Small farmers 123.1 58.8 - 0.2 182.2 
Medium farmers 368.8 58.9 9.2 7.5 426.0 
Large farmers 1132.0 44.0 400.0 114.2 890.2 
All farmers 255.6 63.1 23.8 8.9 303.8 
Alternate rice and potato production 
Marginal farmers 55.1 115.1 3.1 - 167.1 
Small farmers 179.6 63.7 7.3 - 236.1 
Medium farmers 336.6 - 48.2 - 288.5 
Large farmers 1026.0 - 110.0 - 916.0 
All farmers 178.6 73.1 15.6 - 236.1 
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Land use patterns and respective 
categories of farm household Own land Rented in Rented out 

Pond 
size 

Farm 
size 

Alternate rice and pulse production 
Marginal farmers 54.9 15.5 - 0.8 71.2 
Small farmers 190.3 14.4 12.1 3.5 196.0 
Medium farmers 365.6 42.3 23.8 - 384.0 
Large farmers 1048.2 - 158.4 - 889.8 
All farmers 312.1 23.2 28.5 1.4 308.1 
Year round floriculture 
Marginal farmers 55.8 12.9 10.2 - 58.6 
Small farmers 96.4 50.6 6.7 9.0 149.3 
Medium farmers 297.7 70.8 19.8 27.4 376.1 
Large farmers 979.5 55.0 120.8 54.7 968.3 
All farmers 251.4 46.6 25.3 17.5 290.2 
Alternate rice and prawn (golda) farming 
Marginal farmers 96.0 - - 84.0 180.0 
Small farmers 148.2 - 15.3 128.2 261.1 
Medium farmers 282.6 8.4 - 276.0 566.9 
Large farmers 5022.3 2000.0 - 5647.7 12670.0 
All farmers 1065.7 354.2 4.2 1165.8 2581.5 
Year round vegetables production 
Marginal farmers 53.5 14.0 7.8 - 59.7 
Small farmers 139.4 16.4 9.0 - 146.8 
Medium farmers 290.3 35.5 - - 325.8 
All farmers 131.3 18.3 7.3 - 142.2 
Alternate shrimp (bagda) and rice farming 
Marginal farmers 24.5 - - 66.0 90.5 
Small farmers 84.6 - - 144.3 228.9 
Medium farmers 247.5 - - 358.6 606.1 
Large farmers 1369.8 - - 2211.0 3580.8 
All farmers 444.7 - - 704.1 1148.8 
Year round shrimp (bagda) farming 
Marginal farmers 572.0 - - 82.0 654.0 
Small farmers 129.1 - - 127.6 256.7 
Medium farmers 334.9 - - 557.0 891.9 
Large farmers 1047.8 - - 1943.8 2991.5 
All farmers 579.9 - - 995.7 1575.6 
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Appendix Table 8 Duncan New Multiple Range test (DNMRT) of mean differences among farm 
sizes under different land use patterns 

Land use patterns N Subset for alpha = 0.05 

1 2 3 4 

Vegetables 50 142.2600    

Rice and oilseed 50 216.8400    

Rice and potato 65 236.1538    

Rice 82 253.3537    

Rice and vegetables 50 277.6200 277.6200   

Floriculture 50 290.2600 290.2600   

Rice and maize 60 303.8333 303.8333   

Rice and pulse 50 308.1400 308.1400   

Pangus 60 308.6333 308.6333   

Rice and wheat 60 314.6000 314.6000   

Banana 48 608.2500 608.2500   

Rice and bagda 35  1148.8000 1148.8000  

Bagda 30   1575.6000  

Rice and golda 40    2581.5000 

Sig.  0.324 0.050 0.264 1.000 
Note: Means for groups in homogeneous subsets are displayed. Uses Harmonic Mean Sample Size = 49.068.  
The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. F value = 
5.52, significant  at less than 1 % level 

 
Appendix Table 9 Analysis of variance of food intake, calorie intake and protein intake of farm 

households from survey data under different land use patterns 

Items Sources of 
variation 

Sum of 
Squares 

df Mean Square F Sig. 

Food intake 
(gm/day/cap) 

Between Groups 5850522.441 13 450040.188 3.469 .000 

Within Groups 9.289E7 716 129730.077   

 Total 9.874E7 729    

Calorie intake 
(Kcal/cap/day) 

Between Groups 2.030E7 13 1561699.282 2.597 .002 

Within Groups 4.306E8 716 601457.848   

 Total 4.509E8 729    

Protein intake 
(gm/day/cap) 

Between Groups 13398.522 13 1030.656 3.106 .000 

Within Groups 237620.637 716 331.872   

Total 251019.159 729    
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Appendix Table 10 Duncan New Multiple Range Test (DNMRT) of food intake 

Land use pattern N Subset for alpha = 0.05 

1 2 3 4 

Vegetables 50 1022.2400    

Floriculture 50 1093.4000 1093.4000   

Rice and vegetables 50 1109.8000 1109.8000   

Rice and golda 40 1116.6000 1116.6000   

Rice and potato 65 1124.2769 1124.2769   

Rice and pulse 50 1137.3200 1137.3200   

Pangus 60 1150.4667 1150.4667 1150.4667  

Rice 82 1178.1951 1178.1951 1178.1951  

Rice and oilseed 50  1210.5800 1210.5800 1210.5800 

Banana 48  1227.6250 1227.6250 1227.6250 

Rice and maize 60  1256.4667 1256.4667 1256.4667 

Rice and wheat 60   1305.7167 1305.7167 

Bagda 30    1351.7333 

Rice and bagda 35    1360.6286 

Sig.  .068 .060 .061 .071 
Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 49.068. 

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 

 
Appendix Table 11 Duncan New Multiple Range Test (DNMRT) of calorie intake 

Land use patterns N Subset for alpha = 0.05 

1 2 3 

Rice and potato 65 2062.5306   

Rice and vegetables 50 2258.4742 2258.4742  

Vegetables 50 2284.0697 2284.0697 2284.0697 

Pangus 60 2353.7224 2353.7224 2353.7224 

Rice and golda 40 2377.7250 2377.7250 2377.7250 

Floriculture 50 2403.5645 2403.5645 2403.5645 

Rice and pulse 50  2475.1016 2475.1016 

Rice and oilseed 50  2491.8022 2491.8022 

Banana 48  2516.4591 2516.4591 

Bagda 30  2535.5973 2535.5973 

Rice 82  2558.0341 2558.0341 

Rice and maize 60  2619.5831 2619.5831 

Rice and bagda 35  2621.8142 2621.8142 

Rice and wheat 60   2645.1577 

Sig.  .056 .055 .057 
Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 49.068. 

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 
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Appendix Table 12 Duncan New Multiple Range Test (DNMRT) of protein intake 

Land use patterns N Subset for alpha = 0.05 

1 2 3 4 

Vegetables 50 54.8204    

Rice and potato 65 56.8865 56.8865   

Rice and pulse 50 59.4722 59.4722 59.4722  

Rice and vegetables 50 59.7668 59.7668 59.7668 59.7668 

Rice and maize 60  64.3690 64.3690 64.3690 

Rice and golda 40  64.7997 64.7997 64.7997 

Banana 48   65.5402 65.5402 

Rice 82   65.6539 65.6539 

Pangus 60   65.6855 65.6855 

Bagda 30   66.5883 66.5883 

Rice and bagda 35   67.8871 67.8871 

Floriculture 50   67.8894 67.8894 

Rice and wheat 60    68.2122 

Rice and oilseed 50    68.2476 

Sig.  .225 .054 .055 .055 
Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 49.068. 

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 

 
 
Appendix Table 13 Analysis of variance of food intake, calorie intake and protein intake of farm 

households under different land use patterns using PRA data 

Items Sources of 
variation 

Sum of 
Squares 

df Mean Square F Sig. 

Food intake  
(gm/day/cap) 

Between 
Groups 

7809058.318 13 600696.794 4.193 .000 

Within Groups 4.312E7 301 143266.034   

Total 5.093E7 314    

Calorie intake  
(Kcal/cap/day) 

Between 
Groups 

8631327.780 13 663948.291 2.596 .002 

Within Groups 7.698E7 301 255736.586   

Total 8.561E7 314    

Protein intake  
Protein(gm/day/cap) 

Between 
Groups 

13679.884 13 1052.299 2.488 .003 

Within Groups 127284.217 301 422.871   

Total 140964.101 314    
 
 
 
 
 
 
 



 72

Appendix Table 14 Duncan New Multiple Range Test (DNMRT) of food intake using PRA data 

Land use patterns N Subset for alpha = 0.05 

1 2 3 4 

Potato 25 1016.03    

Mustard 17 1040.62    

Year round pangus 22 1069.35    

Year round rice 24 1099.05 1099.05   

Year round banana 25 1109.89 1109.89   

Year round shrimp farming 13 1131.53 1131.53   

Alternate rice shrimp 21 1146.49 1146.49   

Alternate rice and prawn (golda) farming 24 1151.87 1151.87   

Maize 24 1165.02 1165.02 1165.02  

Wheat 24 1168.67 1168.67 1168.67  

Floriculture 24  1335.05 1335.05 1335.05 

Alternate rice and vegetables 24   1407.92 1407.92 

Alternate fodder production 24    1454.27 

Year round vegetables production 24    1520.81 

Sig.  .276 .081 .053 .142 
Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 21.802. 

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 

 
Appendix Table 15 Duncan New Multiple Range Test (DNMRT) of calorie intake using PRA 
data 
Land use patterns N Subset for alpha = 0.05 

1 2 3 4 

Year round banana 25 1920.5    

Year round Pangus 22 2038.4 2038.4   

Year round shrimp farming 13 2095.6 2095.6 2095.6  

Mustard 17 2135.7 2135.7 2135.7  

Year round rice 24 2155.4 2155.4 2155.4 2155.4 

Potato 25 2178.1 2178.1 2178.1 2178.1 

Alternate rice and vegetable 24 2254.5 2254.5 2254.5 2254.5 

Alternate rice and golda farming 24  2334.7 2334.7 2334.7 

Floriculture 24  2341.4 2341.4 2341.4 

Alternate rice shrimp 21  2374.2 2374.2 2374.2 

Wheat 24  2381.0 2381.0 2381.0 

Year round vegetables 24   2413.8 2413.8 

Maize 24   2424.5 2424.5 

Alternate fodder production 24    2509.1 

Sig.  .060 .061 .076 .053 
Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 21.802. 

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 
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Appendix Table 16 Duncan New Multiple Range Test (DNMRT) of protein intake using PRA 
data 

Land use patterns N 

Subset for alpha = 0.05 

1 2 3 

Year round banana 25 49.8   

Mustard 17 53.5 53.5  

Year round Pangus 22 56.7 56.7 56.7 

Year round vegetables 24 57.2 57.2 57.2 

Alternate rice and golda 24 58.8 58.8 58.8 

Year round rice 24 61.6 61.6 61.6 

Alternate rice and vegetables 24  66.1 66.1 

Maize 24  66.4 66.4 

Potato 25  67.1 67.1 

Alternate fodder production 24  67.4 67.4 

Alternate rice shrimp 21   68.8 

Floriculture 24   70.1 

Year round shrimp farming 13   70.5 

Wheat 24   71.2 

Sig.  .099 .060 .054 
Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 21.802. 

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 
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Appendix 17 

BUREAU OF SOCIOECONOMIC RESEARCH AND TRAINING 
BANGLADESH AGRICULTURAL UNIVERSITY, MYMENSINGH 

 
Changing land use patterns and their impact on food security for farm households in Bangladesh 

PR-4, Program Research Funded by FAO, Bangladesh 
 

Questionnaire for field survey 
 

ID No. ……………. 
1. Sociodemographic Profile 
 
a. Farmer’s identification 
 
i. Name of the farmer: …………………………………………………. 
 
Study area:  Village: ……………………. Upazila: ……………….. District ………………  
 
ii. Farmers’ category (use √)     a. Marginal (<1.0 acre)  b. Small (1.0-2.49 acre) 

c. Medium (2.5-7.49 acre)  d. Large (>7.49 acre) 
 
Farm size (decimal): 
 
Land owned: …………....... Rented in ………................. Rented out: ………… ................ 
Mortgaged in …………...... Mortgaged out: …………… Homestead area: ……………… 
Fishpond/Shrimp farm (decimal): 
Owned:…………………. Leased in: …………   Leased out: .............   
If land is leased in, indicate the leasing arrangement…………………………....................................... 
 
iii. Training attended (specify): 1) ……………………………… Duration (days).............. year: …….. 
  

   2) ……………………………Duration (days).............. year:  
b. Family structure 
 

Sl. 
No. 

Relationshi
p 

Sex  Age 
(year) 

Year of 
schooling 

Occupation (in terms of income) 
Main Subsidiary 

1.       
2.       
3       
4       
5       
6       
7       
8       
9       
10       

 
Relationship code: Household head = 1, Spouse = 2, Son = 3, Daughter = 4, HH head’s father = 5, HH 
head’s mother = 6, HH head’s Brother = 7, HH head’s Sister = 8, Grand son = 9, Maid servant = 10. 
Sex: Male = 1, Female = 2 
Occupation: Farming = 1, Small trading = 2, Govt. service = 3, Private service (poultry farms, rice 
mills and other  small agro-based industries) = 4, service (NGO) = 5, wage labour (home) = 6, wage 
labour (abroad) = 7, Housewife = 8, Student = 9, Others (specify) = 10. 
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c. Main land use patterns used by specific category of farmers 

 
Present land use patterns (2007-08) Area covered (2007-08) 

(dec.) 
Remarks 

Year round rice production   
Alternate rice and wheat production   
Alternate rice and maize production   

Alternate rice and vegetables production   
Alternate rice and potato production   
Alternate rice and pulse production   
Year round floriculture   
Alternate rice and oilseed (mustard) production   
Year round pond fish farming (including pangus)   
Alternate prawn (golda) and rice farming   
Year round banana production   
Year round vegetables production   
Alternate rice and shrimp (bagda) farming   
Year round shrimp (bagda) farming   

 
Year of changing cropping pattern in your largest plot (or areas): 
What was the previous main land use pattern…....................................................................... 
 
2. Trend of Changing Land Use Patterns 
 

Year Crops grown and area in decimal Remarks 
1 2 3 4 5 

Crop Area Crop Area Crop Area Crop Area Crop Area 
2007            

2006            

2005            

2004            

2003            

2002            

2001            

2000            
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3. Food Production and Availability of Food under Changed Land Use Pattern 
 

Crops grown Area 
covered 
(dec.) 

Present (2007-08) 
 

Calendar year prior to the 
change, year……… 

Production (kg) Tk/kg Production (kg) Tk/kg 
Aus       

Aman      

Boro      

Wheat      

Maize/Others      

Potato      

Leafy vegetables      

Cabbage/Cauliflower      

Tomato      

Cucumber/Gourd      

Others      

      

      

Lentil      

Maskalai/Khesari/Others      

Mustard/Sesame      

Soybean      

Fish      

Onion      

Garlic      

Chilies      

Fruits(............................)      

      

      

Sugarcane      

Notes: Kharif-1: 16th March to 30th June (1st Choitro to 15th Ashar): Crops grown - Aus, Jute, and 
Maize. Kharif-2: 1st July to 15th October (16th Ashar to 30th Ashbin). Crops grown - Aman, Sunflower, 
and Maize. Rabi: 16th October to 15th March (1st kartic to 30th Falgun). Crops grown - Boro, Wheat, 
Pulses, Cabbage, Cauliflower, Gourd, Tomato, Sesame, Tobacco, Potato, Sweet potato, Mustard. 
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4. Food Availability and Consumption 

Food intake for farm households, 2007-08 

Food items (2007-08) Food consumed (kg) Purchased for 
family need (%) 

Price 
(Tk/kg/no.) Day Week Month Year 

Rice       
Wheat       
Maize       
Potato       
Leafy vegetables       
Cabbage/Cauliflower       
Tomato/Cucumber/Gourd       
Others       
       
       
Lentil       
Maskalai/Khesari/Others       
Mustard oil       
Soybean oil       
Beef/Mutton       
Chicken/duck       
Eggs No.       
Fish       
Onion       
Garlic       
Chilies       
Fruits (..............................)       
Sugar/Gur       

Milk/Milk products       
 
5. Livestock and Poultry Production and Availability of Food for Farm Households 
 
 Present (2007-08) Before land use pattern 

Dairy 
cow 

Cattle Goat/ 
sheep 

Poultry 
birds 

Dairy 
cow 

Cattle Goat/ 
sheep 

Poultry 
birds 

Total no.         
Value added (Tk/year)         
Sold (no)         
Sold (Tk)         
Consumption (no.)         
Consumption (Tk)         
Milk produced 
(Litre/day) 

        

Milk sold (litre/day)         
Milk price (Tk/litre)         
Lactation period (mon)         
Egg produced (no.)         
Egg sold (no.)         
Egg price (Tk/no.)         
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6. Socioeconomic Factors Influencing the Sustainability of Food Security of Farm Households 
a. Annual household income other than agriculture 
 

Sources of income Present (2007-08) Before changing land use pattern 
Service   
Average earner per household, No.:   
Months worked/year    
Annual income, Tk.   
Business   
Types of business (Specify)   
Income/month, Tk   
Remittance   
Average earner per household, No.:   
Months worked/year    
Annual income, Tk.   
Dowry/Gift, Tk.   
Labor selling   
Working member hiring out labour, No.   
Wage/day, Tk   
Annual income, Tk.   
Others (Specify)   

 
b. Household expenditure of farm households 
 

Items Present (2007-08), Tk Before changing land use pattern, Tk 

Food   
Food grain   
Vegetables   
Fish and livestock products   
Others (Specify)   

Clothing   
For adult   
For child   

Health   
Doctors   
Medicine   

Education   
School   
College & Uni.   

Housing   
Repairing   
New construction   

Farming   
Purchasing seed, feed and 
Fertilizer 

  

Using PT & DP   
Labour hiring   

Current/Kerosene   
Miscellaneous (Soap, cosmetics 
etc.) 
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c. Physical assets owned 
 

Physical assets Present (2007-08) Before changing land use pattern (No.) 
Quantity Value (Tk.) Quantity Value (Tk.) 

Building     
Tin roof house     
Straw roof     
HTW     
Radio/TV     
Refrigerator     
Bicycle/motorcycle     
Watch     
Chair, Table     
Cot     
Electric fan     
Paka toilet     
Kacha toilet     
Mobile phone     

 
7. Socioeconomic Impact of Changing Land Use Pattern 
 

Indicators Increased Decreased Remain same 

Farm income    

Quality/Choice of food items    

Home supplied vegetables and fruits     

Nutritional status    

Supply of food grain    

Food security    

Educational status    

Employment opportunity for family members    

Knowledge about economic land use pattern    

Land for rice production    

Grazing land and livestock production     

Share cropping    

Yield     

Input used    

Irrigation Area    

Cash crop production    

Marketing facilities    

Transportation & communication    

 

Name of Enumerator: __________________ Signature: __________ Date: _____________ 
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Appendix 18 

 

BUREAU OF SOCIOECONOMIC RESEARCH AND TRAINING 
BANGLADESH AGRICULUTRAL UNIVERSITY 

MYMENSINGH 
 

Changing land use patterns and their impact on food security for farm households in 
Bangladesh  

Program Research Funded by FAO, Bangladesh  
 

PRA Checklist 
 

Date: ................................    Facilitator: ............................................ 
 
1. General Information 

Study area: …………................... Land use pattern identified: ……………………...... 

Selected group: Male/Female 

Participant:  Name ..................................... Age ............... yr  Education ............. 

 Total land cultivated (dec) ...................... 

2. Family structure 

Relationship with HH Sex (M/F) Age (year) Frequency of meal taken 

    

    

    

    

    

    

    

    

    

 
3. Food preference 
 

• Who taken food first? .......................................... 

• Who taken food last? ..........................................  

• To whom given priority to provide eggs? …………………….. 

• To whom given priority to provide milk? …………………...... 

• To whom given priority to provide fish head? ……………………………. 

• To whom given priority to provide meat? …………………………. 
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4. Food consumed yesterday (last 24 hours) by farm household (grams/day) 

 
Food items Breakfast In between 

breakfast and 
lunch 

Lunch In between 
lunch and 

dinner 

Dinner 

Rice      
Ata/flour      
Potato      
Patal      
Korola      
Kachu/kachu root      
Kach kola      
Brinjal      
Chichinga/Jinga      
Chal Kumra/Misti Kumra      
Lao      
Shasha      
      
Leafy vegetables      
Masoor/kheshari/Maskalai)      
Moog      
Mustard Soya bean oil      
Onion      
Garlic      
Beef/Mutton      
Poultry meat      
Eggs      
Small/big fish      
Tarmuz/Bangi      
Mango      
Litchi      
Banana      
Jackfruits      
Pineapple      
      
Sugar/Gur      
Milk       
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5. Self perception of food adequacy of the farm household before and after changing land use 
pattern  
Food items Amount taken 

compared to before 
(please give √ mark) 

Present 2007-08 Before land use pattern 

More Less Same  Month of 
shortage 

Month of 
sufficiency 

 Month of 
shortage 

Month of 
sufficiency 

Rice        

Flour        

Potato        

Vegetables        

Pulses        

Edible oils        

Meat        

Eggs        

Fish        

Spices        

Fruits        

Sugar/gur        

Milk        

 
 
6. How often in the last 12 months did your family eat the following food items as part of an 
ordinary meal (Not a festival day)? 

Major food items No of days per year taken 
Present 2007-08 Before land use patterns 

Rice   
Flour (ruti)   
Vegetables   
Meat   
Fish   
Eggs   
Lentils(dal)   
Fruits   
Milk   
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7. Changes of food indicators due to changing land use patterns 
 

Indicators (please give √ mark) 
Increased Decreased Same 

No of visits by doctors per year for:    
- Male adult    
- Female adult    
- Child    

Seasonal incidence of disease    
- Male adult    
- Female adult    
- Child    

Ability to pay for doctors and medicine    
Access to portable water    
Access to sanitation facilities    
Cost for education    
Area of own land    
No of other assets (furniture, jewelry, housing, TV etc.)    
 


