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PREFACE

Climate change has caught the  attention of the global community in last few 
decades due its impact on the lives over economy of vulnerable countries. 
Bangladesh is one of the most vulnerable countries due to its geographical location, 
population density, occupation and economic condition of citizen. It is already 
experiencing frequent and intense natural calamities. Vulnerability is most severe in 
coastal areas as they are experiencing more depression and cyclone, soil and water 
salinity, coastal erosion, thunderstorm, tidal surge and hailstorm. On the other hand, 
flood plain region of Bangladesh is also experiencing extreme floods and river 
erosion along with drought, tornado, thunderstorm, hailstorm and dense fog. These 
natural calamities has incrincreased suffering of people specially women, children, 
elderly and persons with disabilities. 

Bangladesh’s economy is mostly agrarian. Nearly 40% of its population depends on 
agriculture which is mostly regulated by climatic factors. The proportion of 
employment in agricultural sector is still much higher in rural areas than urban. 
Therefore, the agriculture  sector requires more focus  in order to combat climate 
induced impacts and build resilience. The government has taken a number of 
initiatives to make the agricultural sector resilient but there are huge gaps in 
extension services and research, coordination among departments and 
governance issues  such as accountability and transparency.

This study has attempted to identify vulnerability of costal and flood plain people 
due to climate change and also suggests geographical location specific 
adaptation options. In addition, it has also focused on challenges in relation to 
existing gaps in the system which need to be addressed for smooth implementation 
of adaptation practices in the field. The study is expected to be equally significant to 
academics, students, policy makers and practitioners for taking further initiative to 
tackle climate change impact in agricultural sector.    

Manusher Jonno Foundation (MJF) is happy to publish this study, supported by SIDA 
under the project entitled “Strengthen civil society & public institutions to address 
gender based violence & bulid community resilience to adapt climate chenge”. We 
welcome constructive observation to improve this study in future. 

Shaheen Anam
Executive Director
Manusher Jonno Foundation
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EXECUTIVE SUMMARY

A project has been initiated by Manusher Jonno Foundation (MJF) named 
“Strengthening civil society and public institutions to address combating 
gender-based violence and building community resilience to adapt climate 
change impacts” which is funded by Swedish International Development 
Cooperation Agency (SIDA). This project has two thematic areas: ‘Combating 
Gender Based Violence’ and ‘Climate Change Adaptation’. Under its ‘Climate 
Change Adaptation theme, the project intends to support the most vulnerable 
communities to deal with climate change impacts on their lives and livelihoods in 
Bangladesh. Because of its geo-physical location, Bangladesh is prone to natural 
disasters such as tropical cyclones, tornadoes, droughts, floods, storms, and storm 
surges. Agricultural production is adversely influenced by erratic rainfall, high 
temperature, increased salinity, drought, flood, river erosion, storm and storm surge, 
cold wave, and heavy fog. Agriculture is the prime sector of livelihoods of rural 
people who account for majority of the population in the country. 

Given this context, the project intends to promote contextspecific, eco-system 
friendly and climate adaptive agricultural practices in coastal and flood plain 
regions. Therefore, a comprehensive study was planned to assess climate change 
impacts on agriculture, to understand community and institutional responses and 
needs, and to identify climate resilient agricultural practices with a major focus on 
climate smart technologies in these two climate vulnerable areas. 

The purpose of this study is as follows –
• To generate in-depth information on existing agricultural practices, 
• To identify climatic impacts on existing agricultural practices; 
• To develop an inventory of climate resilient technologies and possible   
 adaptation options;
• To identify climate vulnerable communities, and especially women’s access to  
 existing climate resilient agricultural practies & technologies; 
• To recommend a set of contextspecific climate resilient agricultural   
 technologies and practices; 
• To assess institutional arrangement, service options and their effectiveness to  
 support climate resilient agriculture and 
• To identify gaps and capacity building needs of institutions, review policies  
 related to agriculture and climate change, and formulate a set of    
 recommendations for policy advocacy.
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Conclusion:

Based on the findings of this study on climate resilient agriculture in coastal and flood 
plain regions of Bangladesh, it can be concluded that:

• Agricultural sector, particularly the crop sector is one of the most vulnerable 
sectors in   the country to climate change impacts. It most impacts the 
ultra-poor, poor 
 and marginalized communities due to their limited adaptive capacity.
• Transplanted Aman rice is predominant in both costal and flood prone areas. 
 In coastal areas, salinity is lower during Aman season due to abundant rainfall. 
 People cannot cultivate Boro (winter rice) due to the unavailability of fresh 
 water in coastal areas and the limited accessibility in flood prone areas. Aus 
 cultivation is unpopular in both areas due to limited production, water 
 shortage and low profitability.
• Farmers are habituated with both modern and traditional practices of rice 
 cultivation. Cultivation of fruits and vegetables occurs in the traditional way, 
 although uses of hybrid variety are very common in the targeted areas.
• In some cases, cultivation of local varieties (for example gainja varieties of rice 
 in flood prone areas) are more suitable than HYVs.
• Limited aquaculture is practiced in flood prone areas. Shrimp culture in ghers 
 is very common in coastal areas though it makes the soil and water of those 
 areas more saline. Crab and eel fish (kuchia) culture are increasing gradually. 
 However, poor and marginalized people want to continue crop cultivation 
 (mainly rice) like before.
• Rearing of adaptive livestock, such as ducks, is neglected in both coastal and 
 flood prone areas.
• Cultivation of fruits and vegetables is common in both flood prone and 
 coastal areas. However, excess rainfall and flood creates problems in farming. 
 Salinity of soil and water are the main problems facing sustainable fruit and 
 vegetable farming in the saline coastal areas. In both areas, only the high land 
 is suitable for fruit and vegetable cultivation.
• In both the vulnerable areas, farmers are not well aware of all the existing 
 modern and resilient varieties due to institutional weakness, lack of 
 communication between government agencies, and lack of accountability 
 among different strata of the government agencies such as Department of 
 Agriculture Extension (DAE) 
• The rainfall pattern (intensity and frequency), temperature, flood, and salinity 
 all are indicating an upward trend. In particular, the seasonal pattern of 
  rainfall changed in both saline and flood prone areas
• Damages due to the erratic behavior of weather patterns are significant in 
 both flood prone and coastal areas. Sometimes farmers lose their crops in two 

 consecutive seasons and the aggregate of losses reaches up to 100%. There 
 are no existing mechanisms to address these losses.
• Women are largely involved in agriculture and livestock, particularly during the 
 post-harvest period and in taking care of livestock. However, the study team 
 mainly talked with the targeted women’s group rather than women in 
 general. Knowledge among the target group on modern and resilient 
 agriculture and other climate change issues is very encouraging. Woman 
 empowerment is very much prevalent in the targeted areas. 
• Women, children and the elderly face more problems than men during 
 natural disasters due to their physical and societal disadvantages. 
• Women play a major role in taking care of the home, children, elderly, 
 disabled people and in preparing food, arranging drinking water, preserving 
 valuables, grains and seeds etc. during disasters and at the time of 
 disaster recovery.
• Demonstration of the improved, resilient variety, HYVs, agricultural techniques 
 and the distribution of government support are mostly controlled by the 
 influential people of the locality or within local members of the ruling party. 
 Leaders of the ruling party and the LGIs take the decision on allocation of the 
 inputs and demonstration plot. Common people have strong resentment 
 regarding these. 
• Support from government agencies and institutions are limited in the fisheries 
 and livestock sector compared to agriculture. Climate resilient technologies 
 are minimal under the livestock and fisheries sector. Private sector plays the 
 major role in these two sectors.  
• Capacities of DAE, DoF, DLS, research institutions under NARS, BADC, upazila 
 parishad and union parishad should be strengthened.
• Coordination among the DAE, BADC and NARS based research institutions is 
 minimal. They don’t coordinate effectively to disseminate the climate resilient 
 technology to the farmers.
• Institutional infrastructures and networks under agricultural extension 
 department are strong at the grassroot level. However, sometimes the officers 
 are not motivated and the monitoring and accountability mechanisms are 
 not strong enough to utilize the full potential of the department.
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Recommendations
The study has given its effort to find out the challenges associated in the agricultural 
sector to address impacts of climate change effectively that helped in setting a set 
of recommendations. Based on the study finding a set of recommendations has 
been suggested with an indication of priority and categorized as immediate actions, 
midterm actions and long-term actions. 

The study emphasized for establishing strong linkages and effective coordination 
among the Department of Agricultural Extension (DAE), Bangladesh Agricultural 
Development Corporation (BADC), institutions under National Agricultural Research 
System (NARS) and local seed dealers to ensure availability of quality seeds of 
climate resilient varieties to the farmers immediately. Other recommendations those 
requires immediate attention includes strengthening of the livestock sector, 
strengthening of early warning system especially for flood prone areas, improving 
knowledge of the field staff of government institutions especially DAE on local 
climatic condition and climate adaptive technologies and ensuring accountability 
of the field staff to Local Government Institutions (LGIs).

Along with the immediate actions, a number of midterm actions are suggested. 
Proper coordination among departments of government and other institutions like 
DAE, Department of Livestock (DLS), Department of Fisheries (DoF), Local 
Government Institutions (LGIs), research institutions and private sectors can bring 
positive result in disseminating climate adaptive technologies.  In depth studies are 
required for identifying site specific cropping pattern based on micro climatic 
condition. Capacity of community especially women needs to be strengthened 
through training on climate change adaptation and mitigation. 

Some long-term actions need to be taken in the future to enhance resilience of 
climate vulnerable communities. Capacity of institutions like DAE, DLS, DoF, BADC, 
NARS institutions, Union and Upazila Parishad need to be strengthened so that these 
institutions can take effective measures to tackle multi-dimensional impact of 
climate change and also can determine necessary steps with the change of 
intensity and frequency of impact. A separate window/portfolio to address climate 
change under Union Parishad will provide scope to act for minimizing climate 
change impacts. More concentration could be given to improve on livestock sector 
of coastal area.  The service of government departments can be widespread by 
organizing a gathering in each month at Union Parishad where the staff of DAE, DLS 
and DoF will discuss on climate adaptive technologies.    
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1.1  Background of the study

Since 2017, Manusher Jonno Foundation 
(MJF) has been implementing a project 
entitled  “Strengthen civil society and 
public institutions to address gender 
based violence and building community 
resilience to adapt climate change 
impacts”  funded by Swedish International 
Development Cooperation Agency 
(SIDA), its two thematic areas, namely 
‘Combating Gender Based Violence’ and 
‘Climate Change Adaptation’. The 
specific objectives of the project are -

■ Reduction in gender based  
 violence within the public and 
 private domain
■ Building community resilience to 
 climate change and its impacts
■ Strengthening of public institutions 
 to ensure responsiveness towards 

 gender concerns including 
 violence 
 against women & girls (VAWG) and 
 climate change
■ Knowledge management and 
 capacity development

The project intends to support the most 
vulnerable communities to deal with 
climate change impacts on their lives and 
livelihoods in Bangladesh. Because of its 
geo-physical location, Bangladesh is 
prone to natural disasters such as tropical 
cyclones, tornadoes, droughts, floods, 
storm and storm surge (Ali, 1996), among 
which tropical cyclones originating from 
the Bay of Bengal and associated storm 
surges are the most devastating. 
Moreover, climate change has been 
increasing the frequency and intensity of 
these natural occurrences like floods, 
storms, storm surges, high temperature, 

droughts, salinity, irregular rainfall, heat and 
cold waves. These have large impacts on 
every sector of Bangladesh including 
agriculture. Agricultural production is 
adversely influenced by erratic rainfall, high 
temperature, increased salinity, droughts, 
floods, river erosions, storms and storm 
surges, cold waves and heavy fog. 
Agriculture is the prime sector of livelihoods 
of rural people who account for majority of 
the national population. Therefore, climate 
change impacts on agricultural production 
coupled with socio-economic drivers 
makes agriculture based rural people 
highly vulnerable in terms of loss of 
livelihood and food insecurity, which has 
direct impact on health, education and 
other factors of wellbeing. Agriculture plays 
a key role in sustaining food security of the 
country. National climate change 
documents, BCCSAP and NAPA, consider 
agricultural sector with great emphasis and 
there are initiatives taken by both 
government and non-governmental 
organizations to deal with the problem. 
However, considering the extent of existing 
and projected impacts on this important 
sector, it is essential to take more 
technologically appropriate and socially 
adaptable initiatives towards climate 
resilient agriculture. The role of public 
institutions as key duty bearers is most 
important in this regard.

With this given context, the project intends 
to promote context specific, eco-system 
friendly and climate adaptive agricultural 
practices in coastal and flood plain regions. 
Therefore, a comprehensive study has 
been planned to assess climate change 
impact on agriculture, to understand 
community and institutional responses and 
needs, and to identify climate resilient 
agricultural practices with a major focus on 
climate smart technologies in these two 
climate vulnerable areas. 

The purpose of this study is to generate 

in-depth information on existing agricultural 
practices, women’s involvement in 
agriculture; to identify climatic impacts on 
existing agricultural practices; to identify 
future needs of technology; to develop an 
inventory of climate resilient technologies 
and possible adaptation options; to identify 
climate vulnerable communities, especially 
women’s access to existing climate resilient 
agricultural technologies; to recommend a 
set of context specific climate resilient 
agricultural technologies and practices; to 
assess institutional arrangement, service 
options and their effectiveness to support 
climate resilient agriculture and identify 
gaps and capacity building needs of 
institutions and to review policies related to 
agriculture and climate change and 
identify a set of recommendations for 
policy advocacy.

1.2  Agriculture and Climate 
  Change in Bangladesh
1.2.1   Introduction 

Bangladesh is predominantly an agrarian 
economy. It is one of the most densely 
populated countries of the world with an 
area of 1,47,570 km2. Agriculture 
contributes about 20% of Gross Domestic 
Product (GDP) and employs 50% of the 
labor force (Raihan, 2011). The net 
cultivable area of the country is around 
8.24 million hectare (Mha) of which roughly 
51% is mono cropped, 36% is double 
cropped and around 13% is triple cropped. 
Irrigation facilities are available for 56 % of 
the cultivable area. About 46 economic 
crops in Bangladesh and cropping intensity 
is 179%.Three main agricultural seasons are 
recognized: Kharif-I (mid March-mid July), 
the hot or ‘summer’ season; Kharif-II (mid 
July-mid October), the period of highest 
rainfall, humidity and cloudiness; Rabi(or 
winter), (mid October-mid March), the 
coolest, driest and sunniest period of the 
year.  Rice, Jute, Sugarcane, Potato, Pulses, 
Wheat, Tea and Tobacco are the principal 
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crops. The crop sub-sector dominates the 
agricultural sector contributing about 72% 
of total production. Fisheries, livestock and 
forestry sub-sectors are 10.33%, 10.11% and 
7.33% respectively 
(http://www.discoverybangladesh.com/m
eetbangladesh/agriculture.html).

Agricultural growth has accelerated from 
less than 2.0% per year during the first two 
decades after independence in 1971 to 
around 3.0% during the last decade 
(Rahman, 2011). Despite such a steady 
growth in agriculture as well as in food 
production, Bangladesh has been facing 
persistent challenges in achieving food 
security. This is mainly due to natural 
disasters and fluctuations in food prices due 
to the influence of volatile international 
market for basic food items. 

The agricultural sector is comprised of three 
sub sectors – crops, livestock and fisheries. 
Crop sub sector is the predominant one 
and remains the largest sector in the 

economy. Its share in the agriculture sector 
is around 50% (Rahman, 2011). More 
importantly, the crop sector provides staple 
foods such as rice and wheat, and other 
daily necessities like pulses, oil, sugar, 
vegetables, spices, and fruits. Fisheries and 
livestock also have significant roles in 
employment generation and contribution 
to GDP. Crop is the major sub-sector in the 
agricultural sector and accounts for 14.75% 
of GDP in 2016/17. About 43 percent of the 
total labour force is engaged in agriculture 
(BBS, 2017). Contribution to National GDP of 
Livestock is 1.66 and share of Livestock in 
Agricultural GDP is 14.31%. Livestock 
comprises of 20% full employment and 50% 
partial employment (BBS, 2017). Fisheries 
contribution to national GDP is 3.69% and 
Fisheries contribution to agricultural GDP is 
23.12% (FRSS, 2017). Contribution on 
employment generation under fisheries 
sector (full time & part time) (≈ 11% of total 
population) is 17.80 million. Women 
employment is about 1.40 million (≈ 8.5% of 
fisheries sector) (BBS, 2017).

1.2.2 Climate Change and Crop 
Agriculture Sector In Bangladesh

Bangladesh, a low-lying delta, is located 
between the Himalayas and the Bay of 
Bengal. Most part of the country lies in the 
delta of three of the largest rivers in the 
world – the Brahmaputra, the Ganges and 
the Meghna. According to Mirza (2002), 
these rivers have a combined peak 
discharge in the flood season of 180,000 m 
/sec (the second highest in the world, after 
the Amazon) and carry about two billion 
tons of sediment each year. Bangladesh 
has to drain 100 % of the water flow 
including 93% of cross boundary water, 
while only 7% of the river basin is situated in 
Bangladesh. Most of the water flows for just 
5 months of the year due to there being 
limited infrastructure and space to store the 
water for the long dry season. The 
topography of the country is mostly low 
and flat. Two-thirds of the country is less 
than 5 meters above mean sea level and is 
susceptible to river and rainwater flooding 
and in low lying coastal areas to tidal 
flooding during storms. Nearly a third of the 
country is susceptible to tidal inundation 
and nearly 70% of the country gets flooded 
during heavy monsoons (Delaporte and 
Maurel, 2015). Bangladesh is the most 
vulnerable in the world to tropical cyclones. 
Bangladesh is prone to floods, torrential 
rains, erosion, and severe cyclonic storms 
and tidal surge. The central and western 
coastal regions, which have a low and flat 
topography, are particularly vulnerable to 
cyclones. Climate change is expected to 
exacerbate many of the current problems 
in crop agriculture sector, which are 
discussed below. 

Increasing Frequency and Intensity of 
Tropical Cyclones
 
Bangladesh is the most vulnerable country 
in the world to tropical cyclones. A severe 
tropical cyclone hits Bangladesh on an 
average of every 3 years. It usually 
generates from the Bay of Bengal along 
with high winds of more than 150 km/hour. 

The winds generally bring storm surges and 
they can be seven meters high in extreme 
cases. Deaths caused by cyclones in 
Bangladesh have been almost half of the 
world’s deaths in the last 20 years. The 
cyclones take away lives and livelihoods 
(mostly agriculture) of coastal people. In 
the context of storms, the most vulnerable 
sectors in terms of livelihood are crop 
agriculture sector.  Bangladesh 
experienced two devastating tropical 
cyclones ‘Sidr’ and ‘Aila’ in 2007 and 2009 
respectively that caused extensive 
damages. ‘Sidr’ (which struck the 
south-west coast of Bangladesh) had 
damaged 2.3 million households, 
equivalent to about US$1.7 billion. ‘Aila’ hit 
the southern coast of Bangladesh in May, 
2009 and was more severe. It affected 
nearly 5 million people and causing 
infrastructural damage of over US$60 
million. 

Sea Level Rise

Two thirds of the countries are highly 
susceptible to sea level rise and tidal flooding. 
Sea level rise resulting from climate change 
will lead to submergence of low-lying coastal 
areas. Saline water intrusion becomes 
inevitable in the coastal rivers. Ground water 
aquifers are filled up by the saline water. A 
World Bank study showed that 10 cm, 25cm 
and 1 m rise in sea level would occur by 2020, 
2050 and 2100 in Bangladesh. If this happens 
then the SLR (sea level rise) alone will affect 
2%, 4% and 17.5% of total land mass 
respectively (World Bank, 2000). A study by 
SAARC Meteorology Research Centre (2003) 
found that tidal level in Hiron Point, Char 
Changa and Cox’s Bazaar rose by 4.0 
mm/year, 6.0 mm/year and 7.8 mm/year 
respectively. A study of Agrawala et al. (2003) 
suggested that 1 (one) meter rise in sea level 
would inundate 18% of Bangladesh’s total 
land mass which will ultimately turn the whole 
southern region into a sea, hampering the 
agriculture, fisheries and livestock sector of 
Bangladesh.
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Increase in Soil and Water Salinity 

Salinity intrusion would be a more acute 
problem in the coastal region. This will have 
extra bearing on the agriculture and the 
potable water in that region. The salinity 
conditions in the coastal area of 
Bangladesh could further exacerbate due 
to reduced dry-season freshwater supply 
from upstream sources resulting from 
climate change (IPCC, 1998) and saline 
water intrusion due to sea level rise. SRDI 
produced soil salinity data using the 
reference information of 1973. A large area 
has become salt affected over the last 35 
years. More than 170,000 hectares have 
been affected in 11 districts. The situation 
has further aggravated during 2009. These 
are very severe threats which largely affect 
productivity and livelihood of the locality. 
Karim et al. (1990) classified Bangladesh’s 
crops according to different degrees of 
salinity. The increased salinity level would 
limit the cultivation of many crops in coastal 
areas.

Erratic Rainfall and Floods
 
Bangladesh ranks sixth worldwide among 
the countries most vulnerable to floods. 
Due to its topography and position, the 
country is experiencing flooding in 30-50% 
of its area in almost every year, an 
occurrence that causes losses in agriculture 
and especially to crop agriculture. The 
flooding becomes severe within an interval 
of 4 to 5 years. The severe flooding 
(inundating 60% of the country) firstly 
affects agriculture which is the ultimate 
livelihood of the majority of the people. 

In the last 25 years, Bangladesh has 
experienced six severe floods. In 2007, two 
successive and damaging floods in the 
same season inundated the country. 
During high floods, river bank erosion is 
common. It can result in the loss of 
thousands of hectares of agricultural land 
and scores of villages, and displace many 
thousands of people from their homes. 

Flash floods can also be a problem in the 
hillier north-eastern and south-eastern 
regions of the country observed in the case 
of severe flooding in 2004 and 2007. 

In 1998 and 2007, the country experienced 
severe floods which inundated over 70% of 
the country (Rahman, 2011). It destroyed 
over 85,000 houses, affected almost 1 
million households and destroyed 1.2 million 
acres of crops. The damages from these 
floods were more than US$1 billion. In 2017, 
floods have occurred three times in 
different parts of the country. The first one in 
March and April, 2017 which was a severe 
flash flood, the second one in July, 2017 
and the third one in August 2017. It has 
affected 8 million people, causing deaths 
and injuries, loss of livestock and food 
supplies, and damage to housing and 
infrastructure. According to official 
estimates, July-flood affected 1.6 million 
people (some 338,500 households), 
damaged over 100,000 houses and 
destroyed schools, roads, bridges and 
embanks. Flood in August 2017 affected 31 
out of 64 districts of the country. Preliminary 
estimates indicate that about 16,000 
hectares were fully lost and 560,000 
hectares of standing crops were partially 
damaged. Similarly, livestock and fishery 
sectors were severely affected by these 
floods. Several estimates indicate that 
these floods caused loss of 1.1 million cows 
and buffalos, 270,000 goats and sheep and 
3.2 million ducks and hens and 220,000 tons 
of fish. The final estimates may be higher. 

Droughts

In Bangladesh droughts severely affect 
crop production. The country relies on 
irrigated rice for ensuring food security 
which is affected if droughts are longer. 
North-west and south-west part of the 
country mostly are affected by droughts as 
these areas have lower rainfall than the rest 
of the country. This area is mostly 
drought-prone area due to high 
unpredictability of rainfall (Shahid and 
Behrawan, 2008). This region is more prone 

to droughts as the area is relatively dry, 
receiving much lower rainfall compared to 
the rest of the country (Paul, 1998). 
Therefore, drought occurs in this region on a 
regular basis. Causes of drought in 
Bangladesh are related to climate 
variability and non-availability of surface 
water resources (Habiba et al., 2015).

Climate change is expected to aggravate 
the situation along with the withdrawal of 
upstream water. It will result in increasing 
droughts and depletion of water table. 
Crop production becomes impossible 
especially in drier northern and western 
regions of the country. The country is 
already facing drought in the northwestern 
region. It is expected that the moderately 
drought affected areas will be turned into 
severely drought prone areas within next 
two decades. 

The drought has a substantial impact on 
food production, affecting the food 
security of subsistence farmers. About 83% 
of 12.49 million hectares of T-aman 

cultivable land and 9.32 million hectares of 
rabi crop land are affected by drought 
during pre-kharif season and rabi season, 
respectively (Climate Change Cell of MoEF 
in Bangladesh, 2009).  Aside from this, Tarner 
et al. (2007) mentioned that about 2.7 
million hectares of land in Bangladesh are 
vulnerable to annual drought. Furthermore, 
different degrees of drought cause 
different intensities of damage to the crops. 
For instance, the drought of 1994–1995 led 
to a decrease in rice and wheat 
production by 3.5 million tons (Rahman and 
Biswas, 1995). Recent data showed that 
drought has caused 25-30% of crop 
reduction in the north-west part of 
Bangladesh (Rahman et al., 2008). 

Bangladesh experienced of recurring 
droughts in the past. From 1961 to 1991 
Bangladesh faced 19 droughts (Climate 
Change, Gender and Vulnerable Groups in 
Bangladesh, 2009). Major droughts that 
occurred in Bangladesh were in the years 
1973, 1978, 1979, 1981, 1982, 1992, 1994, 
1995, 2000, 2006 and 2009. The droughts in 

Drought
©  Md Zakirul Mazed konok
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1973 were in part responsible for the famine 
in northwest Bangladesh in 1974. The 
1978-79 drought was one of the most 
severe, resulting in widespread damage to 
crops (rice production was reduced by 
about 2 million tons) and directly affected 
about 42% of the cultivated land. Rice 
production losses due to drought in 1982 
were about 50% more than losses due to 
floods that same year. Losses in 1997 were 
about 1 million tons and valued at around 
USD 500 million (FAO, 2010).

IPCC estimates that, by 2050, rice 
production in Bangladesh could decline by 
8% and wheat by 32% (IPCC, 2007). Studies 
indicate that a rise of 1 to 2oC in 
combination with lower solar radiation 
causes sterility in rice spikelet. High 
temperature was found to reduce yields of 
HYVs of aus, aman and boro rice in all study 
locations and in all seasons. The effect was 
particularly evident at a rise of temperature 
by 4oC. Climate changes, especially in 
temperature, humidity and radiation, have 
great effects on the incidence of insect 
pests, diseases and microorganisms. A 
change of 1oC temperature would change 
the virulence of some types of rust infecting 
wheat. The production of crops in 
Bangladesh is constrained by too much 
water during the wet season and too little 
during the dry season. Presently total 
irrigated area is 4.4 million hactare which is 
more than 50 % of the potentially irrigable 
area of 7.12 million hactare cultivated 
area. This area is being irrigated through 
surface and ground water resource. 
Irrigation coverage through shallow 
tube-wells (STWs) during the dry period has 
grown very fast following a policy of 
privatization and deregulation. As a result, 
the groundwater table in Bangladesh is 
declining at a rapid rate causing STWs to 
stop operating in many parts of the country 
during the dry period. Lack of surface water 
during the dry season limits the function of 
Low Lift Pumps. A simulation study 
conducted under the “climate change 
country study” assessed the vulnerability of 
food grain production due to climate 

change in Bangladesh. 

Overall, it is apprehended that crop 
production might be reduced by 30% by 
the end of the century, especially rice and 
wheat production might be reduced 
between 8% and 32% by 2050 (Faisal and 
Parveen, 2004). In particular, winter crop 
production would be seriously hampered 
due to warmer and drier environment, 
while lack of irrigation water might force 
farmers to reduce the area under boro 
cultivation. Thus climate change 
adaptation requires investments in 
agricultural research and extension with a 
particular emphasis on development and 
diffusion of stress resistant high yielding 
varieties.

1.2.3 Climate Change and Fisheries 
Sector In Bangladesh

Fish represents around 60% of the total 
animal protein consumed in the country 
(FRSS, 2017). On the other hand, 
Bangladesh ranks third among top inland 
fish production and inland aquaculture 
production countries. The fisheries 
resources of Bangladesh comprise a wide 
range of fishes, prawns, lobsters, 
crustaceans, mollusks, turtles and other fish 
resources which occupy the country’s 
widespread marine and inland open 
waters. Seasonally inundated floodplains, 
rivers and their tributaries, beels, haors, 
baors, and the estuarine and brackish 
waters in the south provide a hospitable 
ground for rich fishery resources. The 
contribution of fisheries on national GDP is 
3.69% and its contribution to agricultural 
GDP is 23.12% (FRSS, 2017).

Fisheries sector Bangladesh is highly 
vulnerable to the effects of climate change 
because of its economic condition, diet 
and social dependencies on fisheries 
sector. Fish is a poikilothermic animal and 
highly dependent on its ecosystem which 
provides them with food and habitat.  Mass 
death of fishes may occur due to 
temperature increase as it decreases the 

oxygen level. Change of timing, frequency 
and intensity of rainfall may alternate 
reproductive behavior of fish. Due to their 
poikilothermic nature, their physiology 
(growth, metabolism, reproductive success 
etc.) and behavior (food consumption, 
habitat range etc.) might be affected by 
climate change.  Climate change affects 
the rainy season, increases the 
precipitation, creates the flood, and 
increases the fish habitat and if we take the 
proper adaptation technologies, it will 
boost up the production of inland capture 
fisheries. In coastal area, soil-water salinity 
and sea level rises have both positive and 
negative effect. Soil-water salinity and sea 
level rises may increase the shrimp and 
other brackish water fish and shell fish 
culture area, which will increase the 
production of high value fish products. 
Climate changes also affects the 
Sundarbans, the world largest mangrove 
forest, resulting in the loss of culture ground 
of many marine fish species.

1.2.4 Climate Change and Livestock 
Sector In Bangladesh 

Livestock is considered as an important part 
of the wealth of a country. More than 20% 
protein comes from livestock sector in 
Bangladesh.  In 2015-2016, the total number 
of livestock was approximately 48 million, 
half of them being large ruminants (cattle 
and buffalo) and the other half small 
ruminants (goats and sheep). Of the total 
24.16 million large ruminants, nearly 23 
million were cattle and the rest were 
buffaloes. Among small ruminants, most are 
goats. Cattle and buffaloes provide 
draught services as well as various products 
such as hides and skins for further 
processing. The GDP growth rate of 
Livestock (2015-16) was 3.21% and share of 
Livestock in Agricultural GDP (2014-15) was 
14.21%.

Livestock in Bangladesh comprised of 
cattle-23.99 million, buffalo-1.46 million, 
goat-25.44 million, sheep-3.29 million, 
chicken-304.17 million and duck-296.26 

million (BBS, 2017). Livestock is thus an 
integral component of agricultural 
economy of Bangladesh performing 
multifarious functions such as provisions of 
food, nutrition, income, savings, and foreign 
currency earning (MoEF, 2009), draft power, 
manure, fuel, transport, social and cultural 
functions. There is no doubt that most of the 
people live in the countryside engage in 
livestock farming for their livelihoods and to 
meet the protein demand. In Bangladesh, 
livestock is the second largest sector after 
fisheries to meet the national protein 
demand (BARC, 2011). 

Although, Bangladesh is not responsible for 
climate change, its people are living in 
miserable conditions due to climate 
change (Ahmed et al., 2012). The 
consequences of climate change is 
hindering availavility of livestock feeds, 
fodders, forages and grazing fields. 
Moreover, sudden floods occur significantly 
in some areas causing livestock diseases. If 
the livestock animal experiences too much 
heat it shrinks feed intake and that causes 
the reduction of gross production 
(Rowlinson, 2008). Climate change also 
affects livestock bio-diversities, genetics, 
breeding and livestock rearing (Ahmed et 
al., 2013).

1.3 Climate Change, Agriculture 
and Gender 
 
Women and girls are noticeably among the 
most vulnerable populations to climate 
change, due to their limited access to 
resources and decision-making processes. In 
times of climate-related disasters (which are 
likely to happen more often in the future), 
women are hit harder than men: in the past, 
cyclones and floods have been associated 
with death rates for women five times higher 
than for men. Women are often unable to 
access information distributed in public 
places, may not be allowed to leave their 
homes without a male relative and are unable 
to swim. 

Women are also often more vulnerable than 
men to slower and less abrupt effects of 
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climate change, such as changing rainfall 
patterns or increasing temperatures. Women’s 
household responsibilities are often strongly 
resource dependent: fetching fresh water for 
consumption and production, for example, 
becomes increasingly difficult under 
salinization and drought. It has also been 
found that Bangladeshi women’s agricultural 
resources (such as livestock) are sold off first in 
times of scarcity while men’s resources are 
preserved; this further increases their 
vulnerability because it limits their assets. 

Women often have very limited access to 
land and land ownership, which means that 
they have no collateral for insurances against 
climate risks and simultaneously makes them 
less inclined to make long-term investments in 
land conservation measures, especially in the 
most climate-vulnerable areas.

In general, women have less access to 
resources that are essential in disaster 
preparedness, mitigation and rehabilitation. 
Women and children are 14 times more likely 

to die than men during disasters. The effects of 
climate change manifested through increase 
of extreme weather conditions such as hot 
summers, droughts, storms or floods, impact 
women more severely than men, both in 
developing and in developed countries. For 
example, the 20,000 people who died in 
France during the extreme heat wave in 
Europe in 2003 included significantly more 
elderly women than men.

As Bangladesh is a traditional muslim society, 
women’s participation in economic activities 
as well as in agricultural and aquaculture 
related livelihood value chains are 
constrained. Despite this, there is an increasing 
trend of women’s participation within the 
agriculture sector. Statistics show that 
women’s participation in agricultural labour 
increased from 48.1 per cent in 1999-2000 to 
68.1 per cent in 2005-2006. (Labour Force 
Survey, 1999-2006) 

This trend was partly driven by the 
empowerment of women by NGOs and the 

migration of male family members from 
agriculture to more profitable non-farming 
activities. In the absence of male family 
members, women’s role is gradually changing 
from unpaid family worker to farm manager. 

In the southwest coastal region, women’s 
activities adhere to traditional gender roles. As 
in the rest of the country, whereas men often 
leave the house for income-generating 
activities, women take care of the domestic 
space and the family. Women also oversee 
obtaining safe drinking water for their families, 
which can often mean having to travel long 
distances to access a relatively clean water 
source. Women in Hindu communities are 
more likely to work on the farms than women 
in muslim communities, although this has 
changed over the last few decades. A study 
by UN Women (2014) indicates that in coastal 
districts, 63.7 per cent of women pursue 
income-generating activities, with poultry and 
livestock rearing and homestead gardening 
constituting their main livelihood activities.

As shrimp and prawn aquaculture in the 
southwest coastal zones of Bangladesh has 
spread rapidly over the last decade, mainly in 
converted rice fields known as ‘ghers’, women 
have been increasingly involved in various 
parts of this value chain, though their labour is 
often unacknowledged and undervalued.

In the aquaculture context of Bangladesh, 
homestead pond fish culture is one of the 
strongest candidates for small-scale 
aquaculture involving women, as women find 
ponds easily manageable in addition to their 
workload of daily chores.

Southern Bangladesh is among the most 
climate-vulnerable places on earth; an 
economically marginalized rural population 
struggling to adapt to both gradual 
environmental changes (salinization, sea level 
rise) and intensifying extreme climate events 
(hurricanes, flooding). Homestead production 
units are often run by women (particularly 
pond aquaculture and livestock) who have 
little access to information, capital, farm inputs 
and markets, all of which are crucial to 
increase small-scale farm resilience to climate 
change.

1.4  Scope of the study

The scope of the study on climate resilient 
agriculture in costal and flood-plain regions of 
Bangladesh are as follows:

■  To generate in-depth information on existing 
agricultural practices (traditional and 
modern), disaggregated by targeted 
locations and sub sectors, and women’s 
involvement in agriculture;

■  To identify climatic (variables and extremes) 
impacts on existing agricultural practices and 
adaptation mechanisms (traditional and 
modern);

■  To identify further needs (sex disaggregated 
and sub-sector wise) of technology, 
knowledge, and information for climate 
resilient agriculture practices;
■  To develop an inventory of climate resilient 
technologies and adaptation options 
available (public institutions, NGOs, 
community) and identify gaps to fulfill the 
identified needs;
■  To identify climate vulnerable communities, 
specially women’s access to existing climate 
resilient agricultural practices and 
technologies and recommendations for 
enhancing their accessibility;

■  To recommend a set of context specific 
climate resilient agricultural technologies and 
practices;

■    To assess institutional arrangement, service 
options and their effectiveness to support 
climate resilient agriculture and identify gaps 
and capacity building needs of institutions; 
and

■  To review policies related to agriculture and 
climate change and identify a set of 
recommendations for policy advocacy.

Women’s role in agriculture 
©  Abu Wahed Nurul Momen Talukdar
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In some areas of southwestern coastal 
districts where drainage congestions caused 
permanent inundation of lands, local 
communities have been practicing an 
indigenous method of vegetables farming on 
floating mats locally called “baira” (floating 
garden/hydroponics) to make use of the 
congested water. Floating garden is a 
special kind of traditional livelihood practice 
which people have adopted over the years 
in flood-prone southern districts. In Pirojpur, 
where the soil salinity exceeds 20 ds/m 
making it not suitable for crop cultivation, 
farmers dig trenches and raise the land to 
produce various crops and trees. This is called 
Sorjan with high beds (1-2m wide) along with 
low beds of similar size. Disaster and Climate 
Risk Management of Agriculture (DCRMA), a 
project of DAE tested an improved version of 
the Sarjan, advocated by BARI in different 
farmers’ fields that accommodates 
vegetables, trees, fish and spices, etc. 
Pyramid/ridge cropping is practiced to grow 
rabi and kharif-I vegetables in relative 
lowlands that remain under few cm of flood 
water at the time of harvest of the 
transplanted aman rice. An extension of this 

system is the ridge cropping given to the 
farmers of Kolapara, Barguna. The system 
proved beneficial in relatively low lying land 
that flooded up to 60 cm during the 
monsoon. Alternate rows of ridges and 
furrows are constructed, spaced at about 1.5 
to 2.0m. High value pit crops like ash gourd, 
ribbed gourd, cucumber, snake gourd, bottle 
gourd, bitter gourd and beans are grown. 

Other than saline tolerant rice varieties, 
encouraging results have been obtained by 
cultivating various non-rice crops (maize, oil 
seeds, bean, etc.) in the saline affected 
coastal lands of Bangladesh (Patuakhali and 
Satkhira districts) to cope with high salinity 
problem (CNRS, 2012). Non-rice crop varieties 
performed well in the saline prone coastal 
zone of Bangladesh. In Khulna, mainly tomato 
and eggplants are grown in homestead 
areas whereas in Bagerhat tomato, bean 
and pumpkin are grown.  Chili, soybean, 
bitter gourd, sweet gourd, ground nut and 
water melon are also found as suitable crops 
for the salinity affected areas in the coastal 
zone. Other crops like oil seeds, pulses, and 
fruit trees can be grown in the coastal 

Various climate resilient technologies and 
adaptation measures have been undertaken 
in the coastal and flood-plain regions of 
Bangladesh for decades in response to or in 
anticipation of the detrimental impacts of 
climate variability or climate change on crop 
agriculture, fisheries and livestock sector. 

A number of studies have been conducted in 
this regard about potential climate resilient 
technologies and adaptation options related 
to agriculture and including other related 
issues. Some of these options have already 
been practiced in local level on a small scale 
which can be expanded with proper knowl-
edge dissemination, community participation 
and coordination between different govern-
mental and non-governmental organizations. 

A number of policies related to agriculture 
and climate change have also been devel-
oped regarding agricultural adaptations. But 
very few systematic studies have been 
performed on the evidence of adaptation 
practices (traditional and modern adapta-
tions) in this country and their performance in 
successfully adapting to climate change. 

2.1 Traditional and modern agricultural 
practices

A variety adaptation response (traditional 
and modern) enabling farmers to cope with 
these changes have been successfully tested 
and implemented in Bangladesh.

2.1.1 Agricultural Practices in Coastal 
Areas
Existing Agricultural Practices
 
Agricultural activity in saline prone areas 
largely depends on the salinity level of water 
and soil. Approximately 53% of the coastal 
areas are affected by salinity which restricts 
the normal crop production throughout the 
year by causing unfavorable environmental 
and hydrological situations (Haque, 2006). In 
wet season (June-October), tidal flooding is 
the main factor in developing soil salinity 
though it is believed that soil salinity is mainly 
responsible in low land areas (Rahman and 

Ahsan, 2001). In saline soils crops such as rice, 
jute, sugarcane, pulses, oilseeds, spices, 
vegetables and fruits are grown, though the 
contributions to cropping intensity vary 
greatly with regions. In a study of Haque 
(2006) it was shown that, local transplanted 
Aman rice (July-November) is the dominant 
crop in salt affected highlands of Barisal, 
Khulna and Patuakhali regions. But in 
Chittagong region HYV Aman rice is the 
major crop. In medium highlands (i.e. Barisal, 
Khulna, Noakhali, Patuakhali and Chittagong 
regions), the dominant crop is local 
transplanted Aman rice.

Traditional and Modern Adaptation 
Techniques
 
Climate change, especially salinity in the 
coastal regions forced the farmers to adopt 
adaptation techniques to continue 
agriculture. Thus, a number of policies related 
to agriculture and climate change have been 
developed regarding agricultural 
adaptations. But very few systematic studies 
have been performed on the evidence of 
adaptation practices (traditional and modern 
adaptation) in this country and their 
performance in successfully adapting to 
climate change. Successful adaptation 
practices in rice cultivation in regions with 
increasing salinization processes include the 
use of salt resilient rice varieties such as BINA 
dhan-8, BINA dhan-10, BRRI dhan-47, BRRI 
dhan-55. These varieties are already 
cultivated by more than one million farmers in 
Bangladesh. BINA dhan-8 and BINA dhan-10 
have been cultivated by farmers in Satkhira, 
Khulna and Bagerhat districts during the Boro 
season. These varieties have the salt tolerance 
capacity to survive up to 10-12ds/m. Farmers 
often use the BRRI dhan-47 variety as it also 
requires less water and its tolerance to dry soil 
is quite high (Alam et al., 2013). BINA dhan - 8 
varieties can tolerate salinity of 8-10 ds/m at 
mature stage and are cultivated by farmers in 
the south-western regions. Another variety 
used in the area is salt resistant Aman rice. The 
existing uptake of these varieties by farmers in 
the south-western region demonstrates their 
potential for further promotion.

CHAPTER 02: LITERATURE REVIEW 
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semi-saline areas as a form of adaptation to 
climate change threats.

DCRMA project from 2011 to 2013, different 
types of vegetables were grown during rabi 
and kharif-I seasons. Among these, tomatoes, 
eggplants, turnips, spinach, okras and beans 
are the major dyke crops. Some cultivators 
are growing local variety of mung beans, 
sesame and even soybeans with poor yield 
potential. By adjusting the date of sowing, 
salinity may be avoided and reasonably 
good crop yields can be obtained. Aziz et al. 
(2009 and 2010) showed that for sesame, up 
to January 20 would be the optimum time of 
sowing in the coastal area to avoid moisture 
and salinity stress. For soybean, Aziz et al. 
(2009, 2010) conducted trials at Patuakhali 
and Noakhali during the Rabi season of 
2008-2009 and 2009-10. It was observed that 
20 December sowing gave the highest yield 
at Patuakhali. In Patuakhali 20 December to 
10 January gave the maximum yield (2.00 
t/ha). In Noakhali, 20 December produced 
the highest yield (2.85 t/ha). To evaluate the 
responses of mustard genotypes, 50 
genotypes were tested against varying levels 
of salinity in Hoagland solution culture. It was 
observed that Daulat, BS-14, BD-9064, 
BD-9069, BD-9070, BD-9071, BD-9073, BD-9074, 
BD-9086, BD-9091 and BD-9093 had rather 
stimulatory effect up to 8ds/m (Aziz et al., 
2009). Mahfuza and Aziz (2011) reported that 
salt tolerance in mustard genotypes 
performed in Hoagland solution culture 
showed consistent with that done under pot 
culture. Among the eight genotypes, BD-9093 
performed better. 

Planting fruit species around homestead has 
been a traditional culture of rural community 
for household food consumption and small 
source of income. High yielding fruit varieties 
(Z. mauritiana, P. guajava) has been recently 
introduced in coastal areas to maximize land 
use and secure food and income. Study of 
Uddin and Nasrin (2013) found that fruit trees 
like mango, jackfruit, black berry, betel nut, 
date palm, etc. are disappearing gradually 
along with livestock due to lack of grazing 
lands, shortage of feed, e.g. forage, straw, 
etc. However, the number of poultry and 
ducks are increasing. Some trees like babla, 
rain tree and fruits like sofeda are growing. 

Common fruit trees in practice in the coastal 
zone include Jujubes (Apple kul and BAU kul), 
Mangoes (Amropoli variety), guavas, 
papayas in the homesteads as well as raised 
crop fields (CNRS, 2012; Rahman, 2012; UNDP, 
2012). These trees have some saline 
resistance and can give yield within very short 
period. CDMP-II funded “Disaster and 
Climate Risk Management in Agriculture 
Project” of Department of Agricultural 
Extension tested different adaptation options 
like, vegetables cultivation in dyke, 
community-based homestead vegetable 
cultivation, water melon cultivation, 
sunflower cultivation, zero tillage potato 
cultivation by mulching, Jujube cultivation, 
etc. These adaptation technologies help 
farmers to produce crop in coastal area 
within the current change climate scenario. 
In Satkhira, eggplants, cabbage and 
cucumber represent the main homestead 
vegetables. Farmers of the coastal areas are 
incorporating vegetables and domestic 
animals into existing farming practices, trying 
different agricultural practices to cope with 
the changing environment (Mahmood, 
2006). Intermittent rainfall has been the 
rainfall pattern as the manifestation of 
climate variability. Intense continuous heavy 
rainfall over the first 2 weeks of August 2012 
damaged most of the Aman rice seedbeds 
prior to transplantation in the southwestern 
sub-district Shaymnagar of Satkhira district 
that delayed transplantation period for more 
than one and half months. In that context, 
some farmers transplanted seedlings of BR 22, 
BR 23, BRRI Dhan 46, and found satisfactory 
production over 5 tons/ha (CNRS, 2012 ). In 
the face of changing climates with higher 
uncertainty of rainfall, late varieties of aman 
rice have been the viable adaptation option 
for such climate stressors. 

Availability of irrigation water is a problem in 
most of the saline areas. So, promotion and 
use of water saving technology will help in 
diversification and increased production. 
Vegetables cultivation in raised or sloping 
bed is effective for saline prone areas. The 
raised bed technology is used for vegetables 
and fruit trees that decrease the salinity level 
and increase the production. Mulching also 
helps to increase the soil moisture level and 
decrease the salinity of soil.

Fisheries

Research on farming practices (Uddin and 
Nasrin, 2013) conducted in Khulna, Satkhira 
and Bagerhat showed that, shrimp culture is 
the base of farming system in those areas 
where the cultivation of agricultural crop as 
well as livestock practices declined. Native 
species of fresh and open water bodies are 
also disappearing, though this opened up 
new avenues for employment for the local 
people especially women. About 75% of the 
total farm income of small farmers comes 
from gher which is higher than before. It 
increased their overall socioeconomic 
condition and livelihood status. However, 
some agricultural laborer and small farmers 
lost their income potential and employment 
opportunity.

Livestock

The rice-duck farming system has proven 
suitable in salt-affected areas. Sheep can 
tolerate higher salt concentrations than other 
livestock, but sudden changes to more saline 

water may cause lowered production 
because sheep may not drink the more saline 
water immediately. Salt resilient Samna grass 
can be used as feed. Goats are less 
salt-resilient than sheep and their health and 
growth ability would be impacted by higher 
intake of salt through feed and water. The 
main impact of salinization on cows and 
buffalos is the reduced availability of fodder, 
which significantly impacts their health and 
wellbeing. The rice-duck farming system has 
proven suitable in salt-affected areas.

Among the livestock enterprises, dairy, cattle 
and poultry have been declined in number. 
However, ducks were found to increase in 
number due to shrimp farming. Crab 
fattening is increasingly accepted as a 
livelihood practice for many families in the 
southwest coastal districts of Shatkhira, 
Bagerhat and Khulna due to its resilience 
against tidal inundations, water logging and 
saline water. Though the process of collecting 
crab seedlings from mangrove areas and 
estuaries are putting a significant pressure on 
the local ecosystem.

Vegetable cultivation on raised bed
©  NSS/ Md. Badruzzaman
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2.2    Gaps in Adaptation Mechanisms 
/Options and Mainstreaming

In Bangladesh, initial steps have been taken 
to mainstream processes and lessons from 
various adaptation mechanisms/options, but 
there are various institutional and 
communication barriers and gaps. 
Experiences with mainstreaming climate 
change adaptation into agricultural planning 
under the ‘Livelihood Adaptation to Climate 
Change’ (LACC) project were reviewed 
using secondary literature and reports. 
Located in the low-lying Ganges– 
Brahmaputra delta, Bangladesh is at risk of 
increased flooding, more intense cyclones 
and sea level rise in a warmer climate (Huq et 
al., 2004). The LACC project under the 
Comprehensive Disaster Management 
Programme (CDMP) promoted livelihood 
adaptation among vulnerable communities, 
implemented jointly by the Department of 
Agricultural Extension (DAE) and Food and 
Agriculture Organization of the UN (FAO) 
(Bass & Ramasamy, 2008). Project outputs 
included learning lessons from practiced 
adaptation options. The project assessed 
existing locality-specific risk-coping strategies 
and technologies, monitored local 
agro-meteorological data and downscaled 
climate scenarios (Bass & Ramasamy, 2008), 
intending to create an overlap between 
local and scientific knowledge (Torres, 2009). 
Due to the lack of reliable downscaled 
climate data, pilot projects focused on ‘no 
regrets’ options for field testing, such as 
drought-tolerant crops in the North-West 
(Bass & Ramasamy, 2008). In the first pilot 
phase (2005–2007), mainstreaming and 
scaling up were not effectively addressed 
(Bass & Ramasamy, 2008), but in later stages, 
lessons were learnt and the broad-based 
reach of DAE’s 12,000 agricultural extension 
workers were tapped (FAO, 2010a). An 
independent CDMP evaluation found that 
LACC was successful and proposed further 
embedding climate-related knowledge in 
forthcoming projects, but found that gender 
issues require further attention (Russellet al., 
2009). Political turmoil and staff continuity 
were also challenges (Luxbacher, 2011). A 
programme review recognized information 
and communication gaps, such as illiteracy 
and the bias towards production of printed 

materials, the underutilized role of information 
and communication technologies (ICT), and 
the absence of a communications plan 
(FAO, 2010a). To overcome these pitfalls, a 
deliberate effort was proposed to propagate 
mainstream adaptation within the national 
policy and development planning, including 
advocacy and policy briefs for law-makers 
and local officials, and better inclusion of 
communication activities at every level (FAO, 
2010a). Collaboration with the Agricultural 
Information Service (AIS) and inclusion of 
climate change into the education curricula 
were also recommended (FAO, 2010a). A 
continuing barrier was the reach of extension 
workers, with the ratio of extension workers to 
farmers at 1:12,000 (FAO, 2010a). General 
lessons were that integration of disaster risk 
reduction (DRR) and adaptation into 
operational local-level frameworks are 
crucial to initiate long-term processes, and 
there is no need to set up separate 
institutional structures within sectoral line 
agencies (FAO, 2010b). Adaptation was 
highlighted as a social learning process, and 
inclusive and participatory mechanisms can 
contribute to this learning (FAO, 2011). 
Drawing on lessons from the previous 
projects, the Disaster and Climate Risk 
Management in Agriculture (DCRMA) project 
aims to mainstream disaster and climate risk 
management in the DAE and strengthen its 
capacity. There is now collaboration with AIS 
in disseminating success stories from the 
grassroots level. In a current project 
‘Agricultural Adaptation in Climate Risk Prone 
Areas of Bangladesh’, many lessons from the 
LACC are being built upon, including 
collaboration with farmer field schools, as well 
as improving community based early warning 
systems and rural communication services 
(BCCRF, 2013). The project seeks to focus on 
community-based and field-level adaptive 
research and participatory extension 
approaches, as well as community-based 
seed and grain storage infrastructure, water 
harvesting and small-scale irrigation, drawing 
on local knowledge to develop regional 
agro-ecological databases and 
community-based DRR plans (DAE, 2013). 
Replication and scaling up of agricultural 
adaptation options are expected to occur 
through farmer clubs and water 
management groups (DAE, 2013). It was 

argued there is no need to create separate 
‘climate field schools’ because farmer field 
schools will iteratively adjust to climate 
related changes such as salinity, but 
proficient communication is needed to 
ensure effective innovation (AEC, 2011). The 
case indicating the effort of mainstreaming 
climate change knowledge into the activities 
of national agricultural institutions and 
programmes in Bangladesh. Climate research 
is also being integrated into the research 
priorities of the Bangladesh Agricultural 
Research Council, particularly the high-priority 
areas of climatic impacts on fisheries, water 
resources management, forests and disaster 
management (Hussain and Iqbal, 2011). 
However, challenges still remains. Rahman 
(2011) identified weakness in capacity and 
coordination gap among research, extension 
and farmers are the key challenges for the 
effective implementation of the adaptation 
practices. Furthermore, biodiversity loss and 
inadequate use of indigenous knowledge in 
food-related contexts are additional barriers 
to climate change adaptation (Mallick et al., 
2012). Lack of awareness on climate change 
and less effort for inclusion of farmer’ in 
research are also barriers. Mainstreaming 
adaptation in agriculture is an on-going 
process in Bangladesh. Therefore, enhancing 

coordination between research and 
extension and strengthening effort for 
communication are the key for effective 
implementation of climate change 
adaptation. 

2.3 Women’s Involvement in the 
Agricultural Practices

Rural women are silent workers and 
fundamental contributors to the rural 
economy. Their economic contributions are 
often gratifying but not widely recognized. 
Women’s participation in agriculture has 
grown exponentially during the past 15 years 
in Bangladesh. Now-a-days, rural women in 
Bangladesh play a vital role in a wide range 
of income-generating activities through 
agriculture, which includes post-harvesting, 
cow fattening and milking, goat farming, 
poultry rearing etc. Women also play a key 
role in home gardening and vegetable 
growing.

Despite their domestic work, rural women in 
Bangladesh are performing an active role in 
ensuring household food security. They not 
only ensure protein supply of the family by 
rearing livestock or poultry but also contribute 

Vegetable cultivation on the bank of pond
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to household diet by growing various 
vegetables and fruits in homestead gardens. 
Farm activities in the homesteads, ranging 
from selection of seed to harvesting and 
storing of crops, are predominantly managed 
by women. According to statistics, rural 
women contribute 25-50 percent towards 
household income in rural families. A large 
majority of households in rural Bangladesh 
depend primarily upon agriculture and 
women are now becoming a vital part of 
these agricultural activities. So, the role of 
women in agriculture should be 
acknowledged aptly for enhancing the 
agricultural and rural development and 
improving food security of Bangladesh.

In general, women have less access to 
resources that are essential in disaster 
preparedness, mitigation as well as 
rehabilitation and women and children are 
14 times more likely to die than men during 
disasters. The effects of climate change 
manifested in the increase of extreme 
weather conditions such as hot summers, 
droughts, storms or floods, impact women 
more severely than men, both in developing 
and in developed countries. 

As Bangladesh consists of a traditional Muslim 
society, women’s participation in economic 
activities in general, as well as in agricultural 
and aquaculture linked livelihood value 
chains, is constrained. Despite this, there is an 
increasing trend of women’s participation 
within the agriculture sector. Statistics show 
that women’s participation in agricultural 
labour increased from 48.1 per cent in 
1999-2000 to 68.1 per cent in 2005-2006 
(Labour Force Survey, 1999-2006).

This trend was partly driven by the 
empowerment of women by NGOs and the 
migration of male family members from 
agriculture to more profitable non-farming 
activities. In the absence of male family 
members, the women’s role is gradually 
evolving from unpaid family workers to farm 
managers. 

In the southwest coastal region, women’s 
activities adhere to traditional gender roles. 
Similar to the rest of the country, whereas 
men often leave the house for 

income-generating activities, women take 
care of the domestic space and the family. 
Women also oversee obtaining safe drinking 
water for their families, which can often mean 
having to travel long distances to access a 
relatively clean water source. Women in 
Hindu communities are more likely to work on 
the farms than women in Muslim 
communities, although this has changed 
over the last few decades. A study by UN 
Women (2014) indicates that in coastal 
districts, 63.7 per cent of women pursue 
income-generating activities, with poultry 
and livestock rearing and homestead 
gardening constituting their main livelihood 
activities.

As shrimp and prawn aquaculture in the 
southwest coastal zones of Bangladesh has 
spread rapidly over the last decade, mainly in 
converted rice fields known as ‘ghers’, 
women have been increasingly involved in 
various parts of this value chain, though their 
labour is often unacknowledged and 
undervalued. In the aquaculture context of 
Bangladesh, homestead pond fish culture is 
one of the strongest candidates for 
small-scale aquaculture involving women, as 
women find ponds easily manageable in 
addition to their workload of daily chores.

The literature on women involvement in 
livestock sector is very scarce. Rural women 
play a significant role in conducting 
small-scale dairy farming in Bangladesh. They 
have full potential for sustainably developing 
and improving their quality of life through 
their proactive participation in farming 
activities. Most of the women in rural areas 
must bear the double burden of domestic 
work and dairy farming. The major activities 
related to dairy farming are normally 
performed by rural women in Bangladesh. 
They prepare food mixtures, chop straw, 
water and feed animals, clean the sheds, 
milk, and collect dung. Due to the patriarchal 
system of the society, their hard work and 
their contribution to household expenditure 
have been undervalued, and they do not 
receive proper respect for their work. They 
are still characterized as unwanted and 
non-contributory workers. Selling milk is the 
most important means by which rural women 
can earn money. Improved financial 

autonomy has boosted their bargaining 
power and allowed women to become more 
active in decision-making in the family (Hadi, 
1997). Farming has enabled them to increase 
family income as well as fulfill household food 
needs (Batool et al., 2014). Dairy farming 
production contributes considerably to the 
advancement of the rural area (Dagula 
andKiminami, 2009). Women’s participation 
in small-scale dairy farming is an important 
tool in reducing poverty in rural area. 

2.4 Agricultural Practices in Flood 
Plain Area
Existing Agricultural Practices

Bangladesh is located at the confluence of 
the Ganges, Brahmaputra and Meghna 
(GBM) rivers and is very prone to flooding due 
to the hydro-meteorological and topographi-
cal characteristics of the basins.  Extreme flood 
events can inundate 70% of the country with 
an average inundation of 20.5% in average 
events (Mirza, 2010). According to the histori-
cal data, since 1970, in Bangladesh, both the 
intensity and duration of flooding has 
increased, causing grave human suffering; 

disruptions to normal life and activity, damage 
to infrastructure, crops and agricultural land 
with severe impacts on the economy (Dewan, 
2015). One of the most severe floods of the 
twentieth century occurred in Bangladesh in 
1988, aroused significant concern internation-
ally and triggered the Bangladesh Action Plan 
for Flood Control. Mainly four types of flood 
(monsoon flood, river flood, flash flood and 
tidal flood) occur in Bangladesh at different 
magnitudes and intensities and about 1.32 
Mha and 5.05 Mha of the net cropped area 
(NCA) is severely and moderately affected by 
flood (Banerjee, 2010).

Rice and wheat are staple foods in 
Bangladesh. A special type of rain fed rice; 
“Aman” grown in Bangladesh is highly 
susceptible to river floods and has been 
affected in all years of flooding (Baky etal., 
2012). In 1998 floods, 69% of Aus rice, 82% of 
deep-water Aman and 91% of transplanted 
Aman were destroyed leaving the whole 
country food insecure (Ninno and Dorosh, 
2001). The usual flood occurrence time is wet 
monsoon (July–August) which severely affect 
the summer vegetable crops especially the 
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creeper and climbers e.g. cucumber and 
bitter gourd. Floods in Bangladesh also affect 
small agriculture farms such as mushroom 
industries. In 1998 and 2007, flood severely 
affect the mushroom industry causing huge 
loss of foreign currency (IPCC, 2007).
However, in the river flood prone areas,
Rabi crop − B. aus − Fallow; Rabi crop − B. aus 
− T. aman; Fallow − Fallow − T. aman;and Rabi 
crop − Mixed B. aus & aman are the major 
patterns. Rabi crop − B. aus & aman; Boro − 
Fallow − T. aman and Boro − Fallow − Fallow 
are the major patterns in the flash flood prone 
areas whereas, Boro − Fallow − Fallow; Fallow 
− B. aman and Sugarcane patterns are 
dominant in the tidal flood prone area 
(Banerjee, 2010).

It is evident that, the area under cultivation 
and agricultural productivity are higher in the 
“more” flood-prone districts of Bangladesh. 
However, yield rates decline when floods are 
extreme and heavy in nature, productivity 
increases during moderate floods and in the 
post-flood months (Baneerjee, 2010).  
Flooding and wet weather are so costly to 
agricultural land because they cause delays 
in and reduction of crop harvest. If soil is too 

wet it can result in poor conditions for the 
crops to grow; when soil is well drained then 
the oxygen, nutrients and trace elements that 
the plant needs are available. If the soil is too 
damp, the field’s yield is potential severely 
reduced.

Traditional and Modern Adaptation 
Techniques

Different kinds of adaptation technologies 
have been adopted to manage flood in 
agricultural sector in Bangladesh e.g. use of 
water tolerant variety, structural barriers 
against water intrusion, flood control, 
drainage and irrigation schemes, floating 
agriculture (Hossain et al, 2006; Al-Emran et 
al. 2014; Talukder and Shamsuddin, 2012; 
Asaduzzaman, 2004; Mallick et al., 2005; 
Agrawala et al., 2003), shifting planting time, 
short duration rice varieties, improved flood 
warning system and communication etc. 
(Arfanuzzaman et al., 2016).

Floating agriculture, a form of hydroponics is 
a traditional cultivation method and has 
been practiced for two hundred years 

(Irfanullah et al., 2005). Crops and vegetables 
use the nutrients of rotting aqua weeds as 
floating bed. This method is currently used as 
an embedded adaptation technology to live 
with floods. Structural barriers, for example, 
dams, dykes, embankments and other 
artificial constructions helps to hold back river 
water and protects the area at risk from 
inundation or strong waves (UNFCCC, 2006) 
though this kind of adaptation needs massive 
maintenance. 

Water tolerant variety of crops or vegetables 
are able to cope with extreme moisture 
caused by river flooding. Aus and Aman, the 
two important seasons of rice have water 
tolerant varieties for example, during 
pre-monsoon and in higher areas with 
shallow water, Aus rice is used as the less 
water resistant crop, whereas in the low lying 
areas and during monsoon, Aman, as the 
water-resistant variety is planted (Rashid, 
1993). In Bangladesh, popular Flood tolerant 
Aman varieties are BRRI Dhan- 46, BRRI Dhan- 
51, BRRI Dhan-52, BRRI Dhan -79, BINAdhan-11 
and BINA dhan-12. Where as in Boro season 
short growing variety is BRRI Dhan-28. Newly 
released short growing varieties are BRRI 
Dhan-81, 84 and 86. In order to protect crops 
from climatic extremes, farmers use short 
duration varieties as an adaptation option. 
The life span of those varieties are 20-25 days 
less than the regular varieties which saves 70% 
production loss from extreme climatic events 
(Arfanuzzaman et al., 2016). Cultivation of 
banana and bamboos for food, shelter and 
rafts for mobility to be able to cope up during 
flood and to cope with the consequences of 
floods are generally used by the communities 
(Morshed, 2007).

A large number of poor farmers in north-west 
Bangladesh are being dependent on fish culture 
in small ponds, ditches, or rice-field plots as there is 
a decreased trend of fish supply from natural 
resources due to degradation and/or 
over-exploitation. Thus, small-scale aquaculture 
has been identified as the best alternative to 
ensure fish supply for household consumption and 
income generation (Barman, 2001). Fish (e.g. 
catfish, prawn, carps etc.) cultured in the pond 
drift away due to erosion of embankments which 
causes economic loss of the fishermen as well as 
export industry of Bangladesh (Dewan, 2015).

However, most of the people of floodplain 
area are dependent on cultivating fisheries in 
rivers. Flood plains inundated in monsoon are 
rich in nutrient and play an important role as 
nurseries of larvae and juvenile of many fish 
species (Junk et al, 1989). An increased growth 
rate of Colisa fasciatus and Channa punctata 
has been found in the years of high flood 
(Graff, 2003). But, the lateral migrations of 
whitefish species might be obstructed by the 
flood control, drainage and irrigation schemes 
and the passive drifting of larvae may occur 
from the main channel to the modified 
floodplains thus causing a reduction in catch 
per unit area and fish biodiversity. (Craig et al 
2004). There is growing concern that flood 
control, drainage and irrigation (FCDI) projects 
have reduced the wetland areas and blocked 
fish migration and dispersal routes resulting in 
severe reduction of fish stocks. In 1997, Sultana 
and Thompson, surveyed 17 projects 
completed between 1970 and 1989, and 
found that, the trend of declination of fish stock 
were consistent with serious effects on fisheries 
though a general decline in catches resulting 
from overfishing may also be a factor. (Sultana 
and Thompson 1997)

The impacts of flood on domestic animals like 
poultry and dairy are severe in rural and 
semi-urban areas where those are the major 
sources of earning (Dewan, 2015). 

Women’s Involvement

Many disaster researchers argue that poor 
women are the major victims of disasters due to 
their lower status than men in society and it has 
reduced coping ability to sustain the shocks of 
seasonal calamities (Ahmed, 2010). Lower 
adaptive capacity of potential severe climate 
change impact is the cause behind increased 
vulnerabilities of the population residing in 
developing countries like Bangladesh (IPCC, 
2007). Women have fewer resources to protect 
their own lives, assets and livelihoods while 
looking after their families and are thus more 
exposed to climatic shocks. They are also more 
dependent on natural resources for their 
subsistence. There are many ways in which 
women are affected differently, and more 
severely, by climate change. Thus, attention 
should be given to special groups such as 
women and children. Women are largely 
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it is an autonomous organization under MoA 
which conducts research regarding the 
development of rice varieties with desirable 
characteristics and management 
technologies for various ecosystems.
Bangladesh Agricultural Research Institute 
(BARI) It is the country’s largest multi-crop 
research institute and is managed under the 
MoA.  It is comprised of three wings including 
the Research wing, the Support Service wing 
and the Training and Communication wing.
Bangladesh Institute of Nuclear Agriculture 
(BINA) It conducts research adopting nuclear 
techniques for the purpose of ensuring stable 
and productive agriculture through 
development of new varieties of crops, 
scientific management of land and water, 
development of appropriate technology to 
improve quality and quantity of crops, and 
improvement of the methods for control of 
diseases and pest management.
Bangladesh Sugarcane Research Institute 
(BSRI) It is the only institute in the country 
dedicated to sugarcane research and 
technology for farming demands.  The 
Institute operates under MoA and consists of 
a headquarters at Ishwardi including two 

regional stations, six sub-stations, and a 
quarantine station.
Ministry of Fisheries and Livestock (MoFL)
It is responsible for preserving fisheries through 
proper management and planned develop-
ment.  In addition to planning and manage-
ment, MoFL also conducts research on the 
preservation and development of fisheries.  
MoFL is also concerned with the socio-eco-
nomic well-being of fishermen and the rural 
unemployed.  
Bangladesh Livestock Research Institute 
(BLRI) It was established in 1984 with man-
dates to identify livestock and poultry 
production constraints at the national and 
farm level, to solve those problems through 
multi and inter-disciplinary and inter-institu-
tional research, and to develop technologies 
to help food and nutrition security for the 
increasing population, poverty alleviation, 
employment opportunities, income genera-
tion and control of environmental pollution.
Ministry of Environment, Forests and Climate 
Change (MoEFCC) It was established in 1989, 
is the central agency in the administrative 
structure of the Government of Bangladesh 
and is formally responsible for the environ-

involved in unpaid housework and crop 
production and livestock rearing within their 
homestead areas. A study of Barman (2001), 
shows that there is a great potential for 
integration of crop-livestock-fish in small- 
scale aquaculture production with active 
involvement of women in flood prone areas.

2.5 Institutional Arrangement and 
Services for Climate Resilient 
Agriculture and Effectiveness of 
Institutional Arrangements 
Institutional arrangement:
Ministry of Agriculture (MoA)
MoA is the central body of the government in 
the agriculture sector coordinating and 
supervising the activities of the agricultural 
institutes and directorates all over the 
country.
Department of Agricultural Extension (DAE) 
It is one of the largest public sector 
agricultural extension providers in 
Bangladesh. The DAE is responsible for 
carrying out agricultural extension services at 
the grassroot level throughout the country.  Its 
main functions are to motivate and help 

farmers in adopting improved production 
practices; to provide farmers with the latest 
results of research and farm techniques for 
their socio-economic betterment; to help 
develop self-reliance and cooperation by 
training local leadership for organized group 
action; to provide channels of service and 
information from the MoA and its different 
departments to the farm people; to provide 
an effective linkage between the research 
institutes and the farmers; and to serve as 
liaison agency between farmers and other 
organizations. Its network is very extensive up 
to the union level. Total manpower under 
DAE is around 26 thousand.
National Agricultural Research System (NARS) 
NARS of Bangladesh consists of 10 research 
institutes under the umbrella of Bangladesh 
Agricultural Research Council (BARC). 
Universities that have a casual working 
relationship with BARC and other related 
organizations are also included in the 
research system. BARC is coordinating 
agricultural research activities of various 
institutes and organizations located in 
Bangladesh.
Bangladesh Rice Research Institute (BRRI) 
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ment, forest and climate change sector. Its 
responsibilities include formulation and 
amendment of policies and strategies 
designed for effective management and 
conservation of natural resources, and the 
environment, addressing the climate change 
impacts and framing of legislative enact-
ment, administrative and organizational 
restructuring, formulation and coordination of 
projects and programmes, and fund-raising.  

Apart from above organizations, other minis-
tries/divisions like Ministry of Land, Ministry of 
Disaster Management and Relief, local gov-
ernment division, Ministry of Food, Prime Minis-
ter’s office among others, are also involved 
with climate change and the overall man-
agement of climate change adaptation and 
mitigation and the cross-cutting environmen-
tal issues.

Effectiveness of institutional 
arrangement to address climate 
change issues

The effectiveness of formal institutions in 
climate change adaptation for agriculture 
from the perspectives of farmers and 
institutional communities in the saline and 
flood prone areas were explored. To some 

extent the network and institutional 
arrangement in Bangladesh is very extensive. 
Government employs around 26 thousand 
technical manpower under the DAE. Formal 
institutions via their communities of practice 
play an important role in building 
place-based capacity for adaptation 
strategies in agriculture. Overemphasis on 
technology, lack of acknowledgement of 
traditional knowledge, local factor and a 
failure of institutional communities of practice 
to mediate and create linkages with informal 
institutional communities of practice remain 
barriers. Formal institutions play an ongoing 
and crucial role in building adaptive 
agriculture in Bangladesh, they must 
incorporate local and traditional cultural 
method and build partnerships with more 
community based informal institutions/NGOs 
and other partners of the locality.

2.6 Policy Related to Agriculture 
and Climate Change 

Agriculture in Bangladesh is influenced by 
stakeholders under the Ministry of Agriculture 
(MoA), which include the Department of 
Agricultural Extension, Department of 
Agricultural Marketing, Bangladesh Rice 
Research Institute, Bangladesh Agricultural 

Development Corporation, Bangladesh Institute 
of Nuclear Agriculture, Bangladesh Agricultural 
Research Council and other organization under 
National Agricultural Research System (NARS).

The National Agriculture Policy (NAP), draft of 
2018, has been drafted on the basis of the 
current socioeconomic and geo-physical 
situations. The main focus of the policy is to 
improve the yield of agriculture and to maintain 
the livelihoods of those involved with agriculture. 
NAP 2018 explicitly acknowledges climate 
change along with the threat of declining 
natural resources. The urgency of addressing 
these problems has been demonstrated in the 
policy. The objective is to align policies towards 
combating climate change. The policy in 
principle supports agricultural research for the 
enhancement of agricultural output. However, 
the policy remains a draft and the implementing 
mechanisms for the activities have not yet been 
finalized.

The previous National Agriculture Policy of 2009 
highlighted the topics of food security, profitable 
and sustainable production, land productivity, 
and income gains. The policy also dealt with 
issues of input supplies, fair output prices, and 
improving credit facilities, as well as creating 
marketing mechanisms and agro-based 
industries while protecting small-scale farmers’ 
interests. The policy included room for the 
creation of a reliable database for agriculture; 
agricultural credit systems were also enhanced 
to address newer goals. Frameworks for training 
and education in the agricultural sectors and the 
establishment of agricultural products 
processing activities were outlined in the policy. 
Implementation of a power delivery system was 
specified as a necessity, along with a credit 
system for access to mechanical products. The 
need for infrastructure to be built for water 
harvesting, and consequently for consumption, 
was also stressed. The draft NAP document of 
2018 was created with close reference to the 
2009 policy and its shortcomings.

In 2018, the New Agricultural Extension Policy 
(draft) was formulated. Demand-led extension 
services to all types of farmers, training 
extension workers, strengthening research 
extension linkages and promulgating 
environmental and climate impacts protection 
were some key issues in the policy.
The Department of Agricultural Extension’s First 
Strategic Plan (for 1999-2002) draws out 

strategies to reach out to the farmers at 
small-scale and local levels, including assessing 
and addressing the information needs of 
farmers, usage of low- or no-cost extension 
services, marketing methods for crops, and 
mainstreaming gender and socioeconomic 
development issues with existing extension 
policies. The policy also outlines the steps 
necessary to reduce environmental 
degradation and raise awareness on current 
problems of environmental degradation, to be 
conducted concurrently after environmental 
policies and legislation are reviewed. The plan 
also calls for the development of eco-villages. 
Literature published and printed for extensive 
development is recognized as part of the media 
campaign to raise awareness on the extension 
needs for sustainable development. 
Technological advancements to enhance 
communication are also mentioned.

The objective of the DAE Agricultural Extension 
Manual, published in the year 2016, is to 
promote sustainable agriculture practices 
focused on adaptive and resilience agriculture 
with the best possible results. The manual is used 
by extension staff as reference material. Vital 
information on annual crop planning, seasonal 
extension monitoring, participatory technology 
development, and rural approval partnerships, 
technical audits, attitudes, and practice surveys 
are the points to be referred to mass media and 
awareness campaigns to promote extension 
services are to be carried out through radio, 
newspapers, audio and visual aids. Farmers’ 
rallies, folk media, motivational tours of other 
farms, and participatory technology 
development are also needed to bolster farmer 
morale. Assessing farmers’ information needs, 
and collating planning information, district 
extension planning meetings and agricultural 
technical committee meetings have to take 
place so that the farmers receive all kinds of 
information in all kinds of ways. Extension officers 
need to visit individual farms in order to acquire 
useful information.

In 2009, the National Adaptation Programme 
of Action (NAPA) for Bangladesh has been 
prepared by the Ministry of Environment and 
Forest (MoEF). NAPA identifies that agriculture 
will be one of the most drastically harmed 
sectors as a result of climate change. 
Adaptation options stated in NAPA include the 
development of a climate-resilient cropping 
system, which is to be developed by 
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promoting agricultural research and through 
the discovery of crops that are resilient to 
floods, droughts and salinity. Indigenous 
knowledge and scientific research must be 
carried out simultaneously in order to produce 
the best results. Adaptation recommendations 
also include the introduction and scaling up of 
existing innovative crop technologies to deal 
with flood, drought and salinity. For example, 
projects such as no-tillage potato cultivation, 
vegetable cultivation, the sorjan system of 
cropping, etc. must be scaled up in order to 
gain fully from adaptation. Adequate 
measures must be taken to lessen 
climate-induced stresses on poultry and 
ruminants. Livelihood protection in 
ecologically vulnerable areas must be 
enacted into policies and regulations for the 
smooth operations of adaptation measures. 
Forty-five identified adaptation measures have 
been mentioned in NAPA at a cost of US$4 
billion for implementation during the next five 
years. However, only one project on the basis 
of NAPA has started and is only currently at its 
preliminary stage. Amongst the 45 adaptation 
measures in NAPA, 12 of the programmes are 
relevant to agriculture, food security and 
nutrition. Development of climate 
change-resilient cropping systems includes 
programmes on research to diversify cropping 
patterns and develop crops that are resilient to 
floods, droughts, cyclones and salinity. Similar 
practices will need to be developed for 
livestock and fisheries. Introducing and scaling 
up existing innovative crop technologies to 
deal with natural disasters and other extreme 
events happening due to the changing 
climate will need to be undertaken, as will 
agricultural research for greater climate 
resilience in all relevant sub-sectors (including 
crops, horticulture, fisheries, livestock and 
poultry, and village forestry). Other aspects 
include improvement in the supply of feed and 
forage for livestock and poultry through 
community-based production and 
conservation in floods; strengthened risk 
management against property loss and 
income erosion for the vulnerable (small-scale 
farmers and small enterprises); and building 
the capacity of key government ministries and 
agencies to take forward climate change 
actions, (including the MoA and the National 
Agricultural System). More research should 
take place on links between climate change 
and nutrition and developing adaptive 
participatory water resources management in 

all water bodies, including fisheries. The 
adaptive part would be through community 
management.

The Bangladesh Climate Change Strategy and 
Action Plan (BCCSAP) (MoEF 2009) is built on six 
pillars, of which five are related to impact 
management and one is related to mitigation 
through low carbon development. These six 
pillars are a) food security, social protection 
and health; b) comprehensive disaster 
management; c) infrastructure; d) research 
and knowledge management; e) mitigation 
and low carbon development; and f) 
capacity building and institutional 
strengthening. This strategy has identified 44 
programmes and 145 projects under the 
thematic areas.

National Fishery Policy, 1998: It states: "poverty 
alleviation through creating self-employment 
and improvement of socio-economic 
conditions of the fishers". Specific objectives 
formulated in the Fifth five-year Plan 
(1997-2002) are: Increased fish production for 
improved nutritional standards; increased 
employment; improved environmental 
management;  increased export revenues; 
and improved social and economic 
conditions for fishermen and fish farmers;  
improve the biological and institutional 
management mechanisms;  strengthen 
research, extension and management 
co-ordination.

The other relevant policy documents are 
National Determined Contribution (NDC) of 
Bangladesh, 2015, CIP of EFCC, 2017 (country 
investment plan under environment forest 
and climate change, 2017) of Bangladesh, 
Seventh Five Year Plan and the Delta (2018) 
Plan of Bangladesh. Bangladesh government 
prepared third national communication 
(TNC, 2018) to be submitted to United Nations 
Framework Convention on Climate Change 
(UNFCCC) which gives proper importance to 
the adaptation activities of Agriculture.

3.1 Approach
 
The study applies qualitative, participatory and 
multidisciplinary approaches to evaluate the 
climate resilient agriculture in coastal and flood 
plain regions of Bangladesh. The field activities 
in the study areas consisted of primary and 
secondary data collection from the field to 
reflect farmers’ perceptions regarding impacts 
and vulnerabilities in their production system 
and to identify the existing adaptation options 
which are being practiced at the local agricul-
tural level. From both coastal and flood-plain 
regions the study also identified further sectors 
of contribution  (sex disaggregated and 
sub-sector wise) of technology, knowledge, 
and information for climate resilient agriculture 
practices, developed an inventory of climate 
resilient technologies and adaptation options 
available (public institutions, NGOs, community) 
and identified gaps to fulfill the identified needs. 
The study identified climate vulnerable commu-
nities, especially women’s access to existing 
climate resilient agricultural practices and tech-
nologies and recommendations for enhancing 
their accessibility. Assessed institutional arrange-
ment, service options and their effectiveness to 
support climate resilient agriculture and identify 
gaps and capacity building needs of institutions 
and reviewed different policies related to agri-
culture and climate change and identified a set 
of recommendations for policy advocacy. 

There were field visits for site observation as well 
as use of participatory tools (FGD and KII) ideal 
for climate change risk assessment and adapta-
tion need identification with farmers in particu-
lar and the community in general. The study 
also included in-depth and comprehensive 
consultations for institutional assessment of rele-
vant stakeholder particularly public institutions 
at local, regional and national level. 

Additionally, in this study the study team analyz-
ed the data to observe the perception of the 
people of the two (saline and flood) vulnerable 
regions and weather patterns including rainfall, 
temperature as well as trends of key hazards 
including floods, heat waves and cyclones etc. 
 
This study represents a synthesis on the climate 
resilient agriculture (including fisheries and 
livestock) in coastal and flood-plain regions of 
Bangladesh. In this study, in-depth information 
on existing agriculture practices (traditional and 
modern) for both the areas are also gathered.

The evidence of currently observed and docu-
mented climate resilient agriculture/adaptation 
options (traditional and modern) and other 
desired information were collected from differ-
ent published literatures. These evidences were 
collected by searching using a number of 
sources (Google, Google Scholar, etc.) and in 
databases of different academic institutions, 
national and international agencies and institu-
tions, governmental organizations (GOs) and 
non-governmental organizations (NGOs), from 
different past and ongoing projects from the 
study areas, etc. 

All the collected information was gathered in a 
universal spread sheet template having differ-
ent columns, namely, geographical location, 
provider/beneficiary, forms of adaptations, 
stresses and shocks, barriers to adaptations, 
gender relations, sustainability and resilience 
factors, etc. Information from each adaptation 
practices in coastal and flood plain agriculture 
sector were added in these columns separately 
and based on these details, the evaluation of 
the adaptation measures was performed.

3.3 Data Collection
 Data were collected through field visits to the 
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Targeted Saline Prone Costal Areas Targeted Flood Prone Areas 
Districts Upazilas Districts Upazilas
Bhola Tazimuddin

Gaibandha
Gaibandha Sadar

Patuakhali Rangabali Fulchori
Bagerhat Mongla

Kurigram RowmariSatkhira Shyamnagar
Borguna Pathorghata

3.2 Study Area
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stated areas. Both primary and secondary 
data were collected to conduct this study. For 
primary data collection several methods were 
used such as Focus Group Discussions (FGDs), 
Key Informant Interviews (KIIs), case studies 
etc. A set of guided questions was developed 
and used for the primary survey, and for 
secondary data, a comprehensive review of 
the literature was carried out. Various govern-
ment and non-government organizational 
data were also used to ascertain the relevant 
secondary sources. Concerned officials of MJF 
were also consulted for additional resources. 

Primary data collection
Focus Group Discussion (FGDs) 

Several governmental and non-governmen-
tal organizations were already working in the 
affected areas. On average, 10 persons were 
selected for each Focus Group Discussion 
(FGD) involving the active farmers of the 
locality.  The study team conducted 21 FGDs  
selected by the beneficiaries of the project. A 
semi-structured questionnaire was designed 
after a thorough literature review for con-
ducting the FGD. The questionnaire focused 
on existing agricultural practices, present 
state of climatic indicators in the locality (rain-
fall, temperature, flood, drought, cyclone 
etc.), common natural disasters of the locali-
ty, loss and damages due to disaster, availa-
bility and access of climate resilient technolo-
gy, problems of accessing climate adaptive 

technology, women’s access to resilient 
technology and gaps on adaptive technolo-
gy to address the issues of climate change. 

Key Informant Interviews (KIIs)
Key informant interviews (KIIs) are qualitative 
in-depth interviews with people who are 
aware and involved in various aspects of the 
community. The purpose of key informant 
interviews is to collect information from a 
wide range of people including community 
leaders, government officials (local and 
national), policy makers, local NGO officials, 
experts, local government representatives, 
project personnel or residents who have 
first-hand knowledge about the community, 
climate change and its impacts on agricul-
ture. These personnel with their particular 
knowledge and understanding can provide 
insight on the nature of  problems and give 
recommendations for solutions. In this study, 
surveys were conducted with the help of 
guided questions through (KIIs) with Upazila 
Agriculture Officer, Sub Assistant Agriculture 
Officer, officials of DAE, BARC, BADC, CEGIS, 
BMD, MoA, DOE, MoFL, non-government 
organizations, local leaders and businessmen 
related to agriculture, and farmers’ leaders 
who are well known about the subject. The 
study team conducted a total of 66 KIIs.

KII with service provider 
©  ECSDI
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Case studies
Six case studies were conducted by the study 
team from the above mentioned areas. The 
purpose of the case study was to dig into the 
inner stories of a specific issue regarding 
existing traditional agricultural practices, 
existing adaptive agricultural practices and 
women accessibility and constraints to market 
activities in coastal and floodplain areas. 

The study team produced a list of adaptive 
technology, a crop calendar and adaptive 
cropping patterns based on the findings of 
the study.

Secondary data collection
Review of literature 

A thorough review of literature was carried 
out to generate in-depth information of 
existing traditional and modern agriculture 
(including livestock and fisheries) practices, 
climatic impacts on existing agricultural 
practices, gaps on adaptation mechanisms 
and options, women’s involvement in the 
agricultural practices, institutional 
arrangement and services for climate resilient 
agriculture and effectiveness of institutional 
arrangements and policy related to 
agriculture and climate change. The review 
will also help to identify climate vulnerable 
communities, marginalized people, 
especially women’s access to existing 
climate resilient agricultural practices and 
technologies; determine the climate resilient 
technologies and adaptation options 

available and identify gaps to fulfill the 
identified needs; assess institutional 
arrangement, service options and their 
effectiveness to support climate resilient 
agriculture and identify gaps and capacity 
building needs of institutions; and gather 
information on policies related to agriculture 
and climate change.

3.4 Analysis of Data

To analyze the data, the researcher followed 
the four phases of analysis as suggested by 
Clarke and Braun, 2013. In the first phase, the 
transcripts of the focus groups were read 
several times to obtain a sense of the whole 
scenario. The study team carefully went 
through the descriptive responses given by 
the respondents to each question in order to 
understand the meaning they had 
communicated in the focus group 
discussions. During this phase, notes were 
taken to generate an initial list of ideas.

In the second phase, all the information 
(collected through FGDs and KIIs) were 
recorded in the excel sheet in categories 
according to the objectives of the study. The 
researcher went through all the extracted 
data for each category and made sure that 
the recorded data was appropriate to the 
theme. Information that did not fit in to any 
theme was excluded. After that (third phase), 
a consecutive summery of the results were 
attained. In the fourth phase, the results were 
cross-checked with the secondary data 
(literature review) and then finalized.

Table 1: Region wise number of FGDs and the participants

Name 
of the 
Region

District Upazila Union Village Number of 
FGD 
Conducted

Total 
Participants

Coastal Bhola Tazimuddin Chanchra DokkhinChanch
ra

1 11

UttarChanchra 1 10
Shomvupur Shomvupur 1 10

Patuakhali Rangabali Rangabali Uttar kazir 
Haola

1 12

ChotoBaisdi
a

Fulkhali 1 11

ChotoBaisdi
a

Chatlakhali 1 11

Bagerhat Mongla 1 No. 
Chadpai

Uttar 
Khinmalgazi

1 10

Chila Moddho
Holdiburia

1 14

Chila Holdibunia 1 11
Satkhira Shyamnagar Atulia Dokkhin 

PorchimAhulia
1 9

Shyamnagar Jabakhali 1 5
I swaripur Bongsipur 1 9

Barguna Pathorghata Kataltali Kataltoli 1 13
Charduani Saherabad 1 17
Kalamega Chonbunia 1 15

Total Respondents in Coastal Area (A) 15 168
Flood 
plain

Gaibandha Fulchori Uria Uttar Uria 1 27
Uria Ratonpur 1 27
Uria Kabilpur 1 21

Focus Group Discussion
©  ECSDI
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4.1 Traditional and modern existing 
agriculture practices
4.1.1 Agricultural Practices in Coastal 
Areas
Rice

The coastal region covers almost 29,000 km2 
or about 20% of the country and more than 
30% of the cultivable lands of the country. 
About 53% of the coastal areas are affected 
by salinity. Agricultural land use in these areas 
is very poor, which is much lower than coun-
try’s average cropping intensity. Salinity 
causes unfavorable environment and hydro-
logical situation that restrict the normal crop 
production throughout the year. The domi-
nant crop grown in the coastal region is local 
transplanted Aman rice crop with low yields. 
The cropping patterns followed in the coastal 
areas are mainly Fallow-Fallow-Transplanted 
Aman Rice. IPCC estimates predict that due 
to the impact of climate change, sea level in 
Bangladesh may rise by 14 cm by 2025, 32cm 
by 2050 and 88 cm by 2100. Salinity is a 
current problem, which is expected to exac-
erbate by climate change and sea level rise. 
Salinity intrusion due to reduction of freshwa-
ter flow from upstream, salinisation of ground-
water and fluctuation of soil salinity are major 
concern of Bangladesh. Cyclones and tidal 
surge is adding to the problem. Tidal surge 
brings in saline water inside the polders in the 
coastal area. Due to drainage congestion, the 
area remains waterlogged that impede 
improved land productivity and food security. 
Agriculture is a major sector of Bangladesh’s 
economy and is true for the coastal area of 
Bangladesh. Increase in salinity intrusion and 
increase in soil salinity will have serious nega-
tive impacts on agriculture. Presently cultivat-
ed rice varieties may not be able to withstand 
and produce optimum yield with the 
increased salinity. The food production does 
not seem to have a better future in the event 
of a climate change. In Bangladesh, rice 
production may fall by 10% by 2050 (Climate 
change in Asia ‘too alarming to contem-
plate’-report, IPCC, 2007).

In this study it is observed that agriculture in 
coastal areas is highly dependent on rainfall in 
the monsoon. In Kharif 1 season (mid March to 
mid July), there is very limited cultivation of rice 
in most of the areas due to water scarcity. 
There is limited scope for irrigation facility as the 
water from shallow tube-well and some cases 
in the deep tube well are saline. But in some 
areas (high lands), around 12% of the cultiva-
ble land is used for rice production. Mostly 
modern varieties are used for high yield and 
the percentage of cultivation of modern varie-
ties is in increasing trend. The result is corrobo-
rated by the result made by the Abedin et 
al.,(2012) and Rashid et al.(2014). They found 
tha salinity limits the scope of irrigation. Com-
munities are adapting to this changing situa-
tion by adopting high yielding salt tolerant rice 
varieties.

It is also observed that cultivating rice in Kha-
rif-1 season is very expensive for the cost of 
irrigation and as it needs more labour to con-
trol weeds, insect/pest infestation and the 
production is also low compare to Aman and 
Boro. Moreover, it delayed the production of 
Aman. However, around 10% of the cultivable 
land is used in this season to cultivate rice. 
Mostly traditional varieties for example, kajollo-
ta, subol are used in this season with some 
improved varieties 

Approximately more than 80% of the agricul-
tural land is being used in Aman production as 
availability of rainwater is abundant, so there is 
minimum irrigation needed to cultivate the 
Aman crop. Use of traditional and modern 
variety of rice is mainly area dependent. In 
Barguna district, most of the rice variety (more 
than 80%) is traditional (Dholamota, Lalmota, 
Kajolai, BoroKhoiya, Motamota, mohuriMota). 
But on the other 4 districts (Bhola, Bagerhat, 
Patuakhali, Satkhira), mostly improved varieties 
of rice are being used. Kibria et al., 2015 report-
ed that Aman rice is the widely cultivated crop 
in coastal areas of Bangladesh

CHAPTER 04: RESULTS AND DISCUSSIONS

Md. Joynal Abedin is a 70-year-old farmer residing in South Chashra village of Chashra 
Union under Taziumuddin upazilla of Bhola district. His father’s name is Md. Yusuf Ali. He 
has 4 sons and 13 grand children.

South Chashra is a coastal village under Bhola district. As the climate is continuously 
changing the intensity and frequency of temperature, rainfall, cyclone and salinity 
levels are also increasing day by day. Land erosion is another acute problem of this 
area. Throughout his life, Mr. Abedin faced land erosion due to coastal flooding. Con-
ducting agricultural activities in this sort of land is challenging due to salinity intrusion 
and lack of availability of fresh/sweet water for irrigation. Most of the farmers in the 
coastal area face difficulty regarding agricultural production, particularly rice cultiva-
tion. Their crops have been damaged partially or completely in each and every year. 
But Joynal Abedin is an inspirational exception in this regard. He cultivates various kinds 
of vegetables (i.e. brinjals, pumpkins, different kinds of gourds, sugar-canes, chilies etc.) 
in his land using his own traditional/indigenous process. He is a successful farmer due to 
his indigenous and traditional knowledge. He uses a limited quantity of chemical fertiliz-
ers like urea, Triple Super Phosphate, and Potash. Joynal Abedin prepares his own 
organic fertilizer using cow dung and bio degradable waste. He uses proper shade for 
the cow dung reservoir to protect the quality of organic manure from sunlight and rain-
fall. He cultivates rice using high yielding or improved varieties such as BRRI 11, BRRI 40. 
Besides he also uses local and indigenous varieties of rice like Bhojon and Kalijeera and 
some coarse rice variety for puffed rice. But due to heavy cost, scarcity of water and 
low production he can’t cultivate Aus rice. He sells his vegetables in local whole sale 
market (Lalmohon Hat).

Last year he had to fight with extreme weather to harvest his crops. He lost majority of 
his production due to unusual weather events. However, for cultivation of sugarcane he 
practices his own ingenuity. He ties the sugarcane with a rope so that it stands in its posi-
tion in heavy rain and wind and it reduces the loss of crops. However, his secret to 
becoming a successful farmer lies in his fertilization process. He mostly uses cow dung as 
fertilizer, which decreases (according to him) salinity in the land. Besides, his process of 
using urea is also different. Instead of using it directly as top dressing, he applies pellet 
(guti) to reduce wastage through volatilization or leaching loss. Moreover, he applies 
the urea at a location slightly away from the roots of the crop to avoid death due to 
toxicity of the chemical fertilizer. He cultivates mostly in high lands and maintains proper 
drainage system. He ensures irrigation through his own sweet water pond.

He mainly uses solar panel by which he can light 5 lights. He installed it 4-5 years earlier 
with an expenditure of 35,000 taka. Besides, he has electricity connection for which he 
pays 200-400 taka per month. Now he is a successful farmer and is popular among the 
villagers due to his indigenous and practical knowledge on agriculture. He recom-
mends the farmers use organic manure, as chemical fertilizer increases salinity (his 
perception and may be true). He also suggests other farmers to use the urea fertilizer 
properly to avoid the wastage of urea. Farmers also need to ensure proper drainage 
system to avoid loss of production and salinity intrusion.

Government is giving priority and importance to sustainable agriculture. However, according 
to his opinion the service of the government officials (officers under the department of 
agricultural extension, DAE) is not satisfactory. Previously, Sub-Assistant Agricultural Officers 
regularly communicated with them, but not anymore. He is asking for more technical support 
from government agricultural institutions.

A Case study: An innovative traditional farmer
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Other crops
 
In coastal areas crop production is largely 
dependent upon the salinity level of the soil. 
Rice, jute, sugarcane, cotton, wheat, barley, 
tomato, spinach, potato, and other crops 
can be grown under saline conditions, but 
their contributions to cropping intensity are 
very low. Salinity is the most dominant limiting 
factor in the coastal region. It affects certain 
crops at different levels of salinity and at criti-
cal stages of growth reduces yield and 
causes crop failure. The problem of salinity is a 
serious constraint for constructing the 
sustained crop production.

In this study it is observed that almost all kinds 
of vegetables are being produced in the high 
lands of coastal areas. The dominant crop 
cultivated is Mung-bean which occupies 
almost 80-100% of the land depending on the 
area. Both traditional and improved varieties 
(BARI 6) are cultivated in those areas, but the 
traditional variety (Sonamung) in more popu-
lar and its market price is high. Watermelon 
(hybrid) is widely cultivated (almost 100%) in 
Pathoghata, Barguna. Farmers are happy 
about production, existing market facilities 
and the market price of water melon. Hassan 
et al. (2015) showed that different kinds of 
pulses and oil seed crops and vegetables are 
cultivated in the coastal areas.

Livestock

Due to increased salinity there is a shortage of 
grazing land and fodder crops for livestock 
production. Because of this, communities 
must utilize other natural resources to make 
up for the lack of protein from livestock. This 
shortage of milk and cattle in the coastal 
areas is also prevalent (Wistrand, 2003). The 
reduced ability for cattle-raising in Bangla-
desh has had serious economic and nutrition-
al consequences, especially for the children 
(Kendrick, 1994).

In this study we found that approximately 

most of the livestock are traditional species. In 
the gher (area for shrimp farming) area in 
Mongla upazila, existence of cattle (cow) are 
rare as there prevails scarcity of food/forage 
in those areas and the main means of liveli-
hood in those areas has shifted from the tradi-
tional types to shrimp cultivation (gher). 
Almost everyone has goats (abundant), 
chicken and ducks. But in other districts 
almost everyone owns cows of traditional 
breeds, however some improved varieties are 
also present. In Patuakhali and Barguna, 
ducks are abundant in every house. 

It was found in a study that the farming system 
of coastal region was mainly shrimp based. 
The amount of land devoted to agricultural 
crop cultivation has declined recently due to 
shrimp cultivation for all categories of farmers. 
Amount of livestock except poultry and duck 
has shown a decreasing trend due to short-
age of feed (Uddin and Nasrin, 2013). 

Fisheries

Surface water and groundwater are both 
connected to major rivers along the coastal 
belt through various estuaries and water inlets 
(Allison et al.,2003). These sources of water are 
contaminated by salinity which is influenced 
by rainfall, river flows, upstream withdrawal of 
water, and sea level rising (Rahman and 
Ravenscroft, 2003). Approximately 20 million 
people are affected by unpredictable 
degrees of salinity in the water along the 
coastal region of Bangladesh (MoEF, 2006).

In this study we found that coastal areas are 
mainly dependent on culture fisheries (80%), 
mainly shrimp culture in gher (around the 
year). Along with shrimp, some traditional 
sweet water fishes for example, Rohu, tilapia, 
pangus, catla, silver carp, mirror carp, niloti-
ca, grass carp, phaissa, hirinachingri, tengra, 
shol, taki, bele are also decreasing in number. 
Crab fattening is becoming popular in those 
areas, as it can tolerate salinity and is adap-
tive to the coastal areas.

The result of a study showed that native fish 
species in fresh and open water bodies were 
also disappearing gradually in the coastal 
areas (Uddin and Nasrin, 2013). 

4.1.2 Flood Plain Areas
Agriculture

Bangladesh is prone to flooding due to being 
situated on the Ganges Delta and the many 
distributaries flowing into the Bay of Bengal. 
Flooding of charlands, combined with the 
bursting of river banks is common, and severe-
ly affects the landscape, agriculture fisheries, 
livestock and society of Bangladesh. 80% of 
Bangladesh is plain rendering the nation at 
risk of periodic widespread damage. Whilst 
more permanent defenses, strengthened with 
reinforced concrete, are being built, many 
embankments are composed purely of soil 
and turf and made by local farmers. Flooding 
normally occurs during the monsoon season 
from June to September. The convectional 
rainfall of the monsoon is added to by relief 
rainfall caused by the Himalayas. Melt water 
from the Himalayas is also a significant input. 
The Fourth Assessment Report (2007) of the 
Intergovernmental Panel on Climate Change 

(IPCC) predicts “heavy precipitation events, 
which are very likely to increase in frequency, 
will augment flood risk”. These floods will 
affect life and livelihoods in human settle-
ments in all areas, such as flood plains and 
river deltas. Flooding is also increasing in 
urban areas, causing severe problems for 
poor and vulnerable people.

In our study we found that rice production in 
flood prone areas is mainly based on Rabi 
season which means that almost 100% farm-
ers cultivate Boro rice. People who don’t 
have their own land take lease from other 
land owners and cultivate Boro rice in Rabi 
season. Boro rice cultivation is mainly based 
on High Yielding Variety (HYV) (95%) and 
hybrid cultivation. In Kharif-1 season, there is 
very limited practice of rice production 
because of late floods and low economic 
benefits. This kind of result corroborated with 
the findings of several studies (Haq, 2017; 
Banerjee, 2010; BARC, 2010). However, 
people from the Char area cultivate an 
Indian variety called “Barshali”. Flood also 
affects Aman rice production in Gaibandha 
district. People in these areas cultivate Aman 
rice with very uncertain future and depend 
on the erratic behavior of rainfall and tem-
perature. Sometimes 100% of their Aman 

Salt tolerant rice cultivation
©  NSS/Md. Badruzzaman
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production is destroyed due to flood and 
untimely excessive rainfall. In a study, it was 
shown that most of the farmers (81.81%) in the 
char area of flood lands were affected by 
flood as their crops were washed away by 
flood water as agricultural lands (59%) were 
inundated in a high magnitude flood. During 
flood, almost 88.89% farmers pass their days 
having no alternative occupation, and 
cannot afford to meet basic needs of their 
family as most of the Char lands were inun-
dated for about two or three months, resulting 
in no crop production during that period 
(Islam et al., 2015). To cover up the heavy loss 
due to flood, farmers in the flood prone areas 
(Rowmari) used to cultivate a local late varie-
ty called “Gainja” which is very traditional 
and local. This variety is popular among the 

farmers and the production of this variety 
much less than high yielding variety, however, 
farmers can get some return to meet up the 
emergency food shortage. In Kurigram, along 
with Gainja variety some other local varieties 
namely Noyraj, Uzzoldhan, Nalda,  Nalghora, 
Payra, Uzal, Bet, Laldhara, Shohorraj, Dudhraj 
are cultivated. Moreover, HYV and hybrid 
varieties are also practiced in this area .

Almost all types of crops and vegetables are 
cultivated in the high lands of flood prone 
areas. In Kurigram district, corn and mustard 
are cultivated in all cultivable areas. Besides, 
jute, pulses, spices (chili, onion, black cumin) 
are also cultivated in flood prone areas. 

Shefali Odhikari, is a 33 year old house wife turned into passionate agricultural 
worker. The name of her husband is Nitai Odhikari, a gher (wet land for shrimp farm-
ing) worker. She has two sons, one reads in class 4 while the younger one is in class 
one. She and her family have been living in the village North Kainmari under the 
Chandpai union.

North Kainmari village is a saline affected coastal area under Mongla Upazila in 
Khulna district. Agriculture is difficult here due to high level of salinity. Most of the 
people work in the gher(wetland for shrimp cultivation). Agriculture is dependent 
mainly on rainwater. Few people cultivate vegetables in high land. Shefali Odhikari 
is one of them. She cultivates lady’s fingers (okra), spinach, bottle gourds, bitter 
gourds, cucumbers, string-beans, data Shak in her 20-decimal land around her 
house. She uses her own preserved seeds for vegetable cultivation. Around ten 
years ago she attended a day long training session on vegetable cultivation 
arranged by CARITAS. After that, she started her own vegetable garden. She uses 
indigenous instruments like chopper for intercultural operation and fertilizes the veg-
etable with cow dung, compost and vermi compost. She sells the vegetables in the 
local market and also distributes among her neighbours. People from the surround-
ings buy vegetables from her as well. She also grows fruit trees like litchi, mango, 
guava, lemon, coconut, tamarind, jamrul, fig etc. Her husband always helps her to 
complete the different tasks.

They have a pond which provides drinking and cooking water for the people 
around them. The pond has fishes like rui, katla, punti, tilapia, shrimp etc. Shefali 
wants to culture crab in this pond but culturing crab is quite expensive and she 
doesn’t have enough economic and technical support for this. But she wants to 
re-excavate the pond and culture crab in the future. She also wants to further devel-
op the vegetable garden. If she gets technical help from the government office she 
can do better and pay the expenses for her children’s study. Both of her sons want 
to be policemen in future and she hopes to educate her sons in order to help them 
achieve their dream. She is a role model for the people of her village.

A passionate vegetable and fruit grower

Sugarcane cultivation
©  ECSDI
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Livestock 
One-half of the population is dependent on their 
livestock as their supporting income source. Cow, 
duck, chicken and goat are several types of 
livestock in the study areas. Some families from 
the sample study groups totally depend on the 
income from their cattle farm. During flood, the 
cattle and other household animals suffer a lot 
damage to the animal sheds. Food shortage 
during flood was the main complaint of the 
respondents.

In the study it was found that both traditional and 
improved breeds of cows are reared in targeted 
flood prone area. Approximately all the families 
own livestock such as cows, goats, poultry and 
ducks. The improved breeds are Frijian, Shahiwal, 
Lal Shindhi, Jarsey etc. People sell milk in the 
market as an alternate means of livelihood.

Fisheries
The fisheries sector in Bangladesh is confronted 
with a range of economic, institutional and envi-
ronmental concerns. According to an IUCN 
(International Union for Conservation of Nature) 
study, 54 floodplain fish species are in danger of 
extinction and the pressure of fishing is so heavy in 
the floodplains that less than 2% of produced fish 
survives the end of each year. Recurrent floods 
and natural disasters are believed to be main 
underlying causes behind this slump. Nearly 80% 

of total area in Bangladesh is regarded as flood-
plains, and its precarious geographical position 
makes it highly prone to natural disasters as well. 
Climate change has devastating impacts on 
fishery-based livelihoods and on domestic food 
supply.

In this study we observed that there is no practice 
of aquaculture in the flood prone areas. Most of 
the people in those areas are fisherman and 
catch fish from the open river. As the flood is very 
predominant in those areas, people cannot 
retain the fishes in their own fish sanctuary. During 
floods, all the fish mix with the open water body. 
Very few people on the flood prone areas own 
ponds and culture rui, mrigel, tilapia, rohu and 
other fishes for household consumption. There are 
no other practices of culture fisheries in flood 
prone areas.

4.2 Climatic impacts on existing ag-
ricultural practices 
4.2.1  Coastal Areas
In the study area, it was found out by the peo-
ple’s perception that the climatic indicators are 
gradually changing in the Coastal areas. Accord-
ing to people’s perception the trend of tempera-
ture is in increasing trend. The people’s percep-
tion is supported by the data of average temper-
ature from 1948-2010 (Asaduzzaman and Khan, 
2015). 

Traditional and modern cultivation practices in    
targeted coastal areas

T. Aus (Purbachi, Kajollota, 
Subol)
T. Aus (BR-14)

T. Aus (BRRI dhan-48)

T. Aus (BRRI dhan-26,28)

T. AAman (Chinikani)

T. Aman (BRRI dhan - 30, 39, 
49)

T. Aman ( BINA dhan -7

T. Amna (BRRI shan-10, 11, 40,
41, 52)

T. Aman (BRRI dhak-22, 23)

T. Aman (Lalmota, Kajoli, 
Borokhoiya, Motamota,
Boro (BRRI dhan-28, 47, 55,
BINA dhan-8, 10 and Hybrid)

Wheat (BARI wheat -25, 26

Jute (Tosha)

Lentil (BARI Mosur-5)

Mung Bcan (BARI Mung -6
and Local
Grass Pea (Local)

Sunflower (HYV/Hybrid)

Mustard (BARI Sarisha-7, 9
and Toti -7)

Sesame (BARI TIil -4)

Potato (Kardunal and Diamond)

Sweet Gourd (Local)

Ash Gourd (Hybrid)

Bottle Gourd (Hybrid)

Pointed Gourd (Local)

Okra (Hybrid and Local)

Bitter Gourd (Hybrid and Local)

Ridge Gourd (Hybrid)

Snake Gourd (Hybrid)

Brinjal (Local: Makra)- Winter

Brinjal (Local: Makra)-Summer

Cauliflower (Hybrid)

Cabbage (Hybrid)

Tomato (Hybrid)

Khira (Local-winter)

Khira (Summer)

Cucumber (Hybrid)

Water Melon (Hybrid)

Name of crops January February March April May June July August September October November December

Robi Kharif-1 Kharif-11 Robi

Legend:

Sowing / Transplantion

Growth stage

Harvesting

3 Seasons of Agriculture

Season - Rabi : 16 October- 15 March or Katrik-Falgun

Season - Kharif 1: 16 March -15Jube or Chaitra-Asgar

Season - Kharif 2: 26 July - 15 October or Shrabon-Ashwin

Goat rearing by marginal women
© NSS/Md. Badruzzaman  
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Traditional and modern cultivation practices in    
targeted flood prone areas
Legend :
Sowing/ Transplantion
Growth stages
Harvest

Name of crops (Including variety) Name of Months
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

3 Seasons of Agriculture
Seasons - Rabi : 16 October -15 March or Katrik-Falgun
Seasons - Kharif 1 : 16 March - 15 July or Chaitra-Ashar
Seasons - Kharif 2 : 16 July -15 October or Shrabon - Ashwin

T. Aus (variety)BRRI dhan 48, BR 26
B. Aus (variety), BRRI dhan 43, BRRI
dhan 27
T. Aman (cariety), BRRI dhan 51, BRRI
dhan 52, Binashan-11, BRRI shan 33,
BRRI shan 39, BRRI dhan 5, Gainja,
Noyraj, Uzzoldhan, Nalda, Nalghora,
Payra, Uzzl, Bet, Laldahra, Shohorraj,
Dudhraj
Boro- BRRI dhan 29, BRRI dhan 26
wheat, Shatabdi, BARI Wheat-26,
Maize (Robi), Hybrid, Pacific 1, Uttaran

Maize (kharif), Bornali, Khai Vutta

Barley, BARI Barley-2

Milllet (Kawn) Titas

Potato, Cardinal, Diamond, Lal pakhri
Sweet Potato, BARI Alu 1, Tripti
BARI Mash 1, BARI 2, Local
Grasspea ( BARI Grasspea-1, BARI
Grasspea-2, BARI Grasspea-3)
Mustard, BARI Mustard-14
Ground Nut (Rabi), Dhaka 1, BINA 2
Ground Nut (Kharif), Trisana
Sesame (Kharif 1), BARI Sesame-3, BARI
Sesame-4
Sesame (kharif 2), Bina til 1
Glnger, Local
Turmeric- Dimla, Sundri
Onion (Rabi), Faridpuri, Taherpuri
Garlic, Local
Dhonia, BARI Coriander-1
Chili, Bindu, Balijuri, Akashi
Stem, Vutan, Sureshori
Red Amaranth, Altapati, BARI Lalshak-1

Indian Spinach, All green
Pumpkin, Hybrid
Wax Gourd, Basanti, Moni
Bottle Gord, BARI Bottle Gourd-1
Pointed Gourd, BARI Pointed Gourd -1,
BARI Pointed Gourd - 2
Sweet gourd, Local, Sweet ball F 1
Okra, BARI 1, Aleya
Bitter gourd , Tia, Manik, Gaj Karala
Ridge Gourd, Hira
Brinjal, Uttara, kajia, Nayantara
Carrot
Radish, Mukti, BARI Radish-1,2
Tisel gourd, Local
Cauliflower, Kamalia, early Market
Kang Kong, BARI Radish - 1, 2
Taro (Kochu), Latiraj
Potato Yam, Local
Chbbage, Atlas 70
Tomato, Manik, Raton, Anupom
Cucumber, Alavi, All Rounder
Country Bean, BARI Country Bean- 1, 2,
Local rangtia
Jute (whiite), CVL 1, CVE 3, CC 45
Jute (Tosha), 04, 09897, O 72
Sugar Cane, BSRI 31, ISD 25, Ishordi 36

Jujubi, Apple Kul, BAU kol, Local
Lemon, BARI Lebu 1, BARI Lebu 2
Banana, Sagar, Sobri, Champa
Papaya, Shahi. Local

Rabi Kharif - 1 Kharif - 2 Rabi

Around 55 years old, Nannu mia,a farmer of the village North Uria, Union: North Uria, Upazila: 
Fulchori under the district of Gaibandha, is a successful man. His family member includes his wife, 
two sons and one daughter. His sons, both of whom are married, are living in Dhaka for work,.
North Uria is a flood prone village and floods affect this village almost every year. Maximum 
areas of the village is usually submerged by flood except some homesteads and high lands. 
During the time of flood, villagers take shelter in the nearest dam with their belongings and 
livestock. Some houses are located in the high lands and people usually take shelter over 
there during flood time. As a successful and innovative farmer Nannu Mia cultivates 
vegetables in plastic bags to protect them from flood water. He learnt this technique from 
Tongibari (Bikrompur) under Munshiganj district which is also a flood affected area. Flood 
brings sand in the agricultural lands which decrease land fertility; sometimes increasing 
siltation during flood increases the fertility of the land.

Nannu Mia used to work in Bikrompur, Munshigonj. He learnt many innovative techniques of 
agriculture over there. He cultivated cucumbers, bottle gourds, bitter gourds and chilies in 
Tongibari. That was 14 years ago. Now, he is practicing those same techniques in his own land and 
in his village. He has only 5 decimals of land including his own homestead. He cultivates vegetables 
such as papaya, chili, bitter gourd, bottle gourd, ladies finger (okra), etc. in plastic bag.
Nannu Mia prepares the plastic bags (in maximum cases cement bag) by collecting the soil 
from any fertile land and mixing various kinds of manure and fertilizers such as urea, Muriate of 
Potash (MP), phosphate, compost and cow dung.

He can use the same bag for cultivating three different crops within a year. After one year he 
needs to prepare the bag again. The reason for such practice is mainly for flood. Flood affects 
his village almost every year. Flood cannot take away the plastic bag and the fertile soil in it. 
Villagers usually come to his house to know agricultural innovation and technique to grow 
crops and vegetable during flood.

He earns his living from his innovative agricultural practices and also has savings. Last year, the 

production of bitter gourd (Karala) was very good and he managed to get a good price. He 

spent 2000 taka for the whole cultivation process and got a profit of around 12 thousand taka. 

He utilized the profit for fencing his homestead area. He used hybrid seeds of the “Laltir” brand 

for vegetable cultivation, which was collected from the local dealer. He owns a solar home 

system which can power 3-4 lights and can also charge a mobile phone. He doesn’t own any 

livestock. Previously he was the owner of large areas of land, however, he lost most of his land 

due to river bank erosion. As a hardworking and ambitious farmer, he has leased some land to 

cultivate rice. As the flood is severe in the locality and cultivation of the high yielding modern 

variety (HYV) is risky, he cultivated the local rice variety (Ganja). He is an example in his village 

as an ideal farmer and more people are being inspired to follow him style.

Practicing innovative idea to cultivate
vegetables and fruits in flood prone areas

Climate Resilient Agriculture in Coastal and Flood-plain Regions of Bangladesh 44 Climate Resilient Agriculture in Coastal and Flood-plain Regions of Bangladesh 45



In all the study areas, people also said that 
temperature has increased and the intensity 
of cold in winter has decreased. However, 
some cold spells are still observed for a limited 
period of time. The perception of the people 
is that the intensity of flood on the land 
outside the dam has increased and has 
become erratic, a result of heavy rainfall and 
storm surges. But inside the dam, negative 
impacts of flood on agriculture are reduced 
except when the dam is affected due to 
natural or man-made causes. The water gets 
trapped inside the dam for 1-1.5 months. 
Cyclones have also increased in frequency 
and intensity over the last few years. Local 
people opined that the frequency of storm 
surges has increased and the timing of storm 
surge is not regular. Generally storm surges 
occur twice a year (May-June and 
Oct.-Nov). They bring saline water inside the 
dam which stays trapped for 7-10 days. In the 
monsoon season, the salinity level is always 
low and the salinity decreases after rainfall, 
which is when  T. Aman rice is cultivated. 
Storm surges mainly occur at the time of high 
temperature and water comes from BoB (Bay 
of Bengal) (8-10 days water logging). Proper 
operation of the sluice gate is very important. 
If the sluice gate is functioning and operates 
well, the saline water cannot enter into the 
agricultural land. Sluice gate protects the 
agricultural land from the salinity intrusion by 
creating a barrier for saline water.

In this study, we found that, increasing erratic 
behavior of rainfall affects the production of 
agriculture. It is also observed that climate 
change (particularly untimely excess rainfall 
and salinity intrusion due to storm surges) has 
caused, on average, around 50% of the 
damage to agriculture, fisheries and 
livestock. Increasing heavy rainfall pattern is 

also reported by Ghosh et al., (2014).

Incidence of heavy rainfall over the years

Crops die due to excess salinity (of both soil and 
water) and waterlog. It is observed that last year 
(in 2017), the damage was double the usual 
due to heavy rainfall and hailstorms. In 2017, 
100% of the crops were damaged in Bhola, 
which was 50%in 2016. Due to excess rainfall, 
farmers faced new types of insect and pest 
infestation in crops for which farmers were 
unable to implement any curative measures 
such as pesticides. Moreover, it is observed by 
interviewing that the increased levels of tem-
perature were responsible for the loss of produc-
tion, and even the earthworms beneath the soil 
died due to higher temperature. No grains 
formed in rice panicle and there was significant 
damage to vegetable production. Salinity intru-
sion occurrd through the damaged or broken 
sides of the dam. Moreover, “Sidr” and “Aila” 
damaged the shelter of the affected areas. In 
Barguna, watermelon was widely cultivated but 
insect infestation was very high. Farmers use 
high doses of pesticides frequently which turns 
the soil toxic. Farmers believe that use of exces-
sive Gypsum can reduce soil salinity.

Coastal agriculture is based on farmlands, 
which provide livelihood support for the com-
munity (Hamilton et al., 2014). Many regions in 
the world along with the coastal belt of Bang-
ladesh have used saline water for food crop 
cultivation, fodder crop production, drinking, 
and bathing (Woodruff et al., 2013). These 
practices have contributed to the enormous 
negative effects on agricultural production 
systems as well as human health (Ahmed et 
al., 2012; Alam et al., 2016). Coastal agricul-
ture is predominantly affected by unequal 
water distribution over the last decade. This 
system causes an increase in salt levels in the 
crop fields as well as reduced yield (Das et al., 
2016). Also, soil salinity has negatively affect-
ed rice yield, spikelet sterility, and 1000-grain 
weight in the coastal belt of Thailand as well 
as Bangladesh. In this regard, salinity is 
responsible for a 20% yield reduction of the 
agriculture in the coastal region. In fact, the 
soil nutrient supply was only enough to 
achieve about 80% of the maximum yield 
(Clermont et al., 2010). This reduction of crop 
yield has been influenced by many environ-
mental factors. Among these factors, salinity 
is one of the major causes behind yield 
reduction (Eren et al., 2015; Mass and Hoff-
man, 1977). A similar result was found in a 
study where 92 percent of the cropping area 
was affected by the salinity problem. This has 
tremendously reduced the crop production 
across the coastal belt in Bangladesh which 
might have led to the shortage of food avail-
ability in Bangladesh (Alam et al., 2017).

Fisheries sector

We found in the study that, on average 30% 
loss of production in fisheries occurs due to 
climate change induced salinity in the target-
ed coastal areas. Storm surge induced floods 
increase disease infestation and deteriorate 
water quality of ponds by decomposing 
plant leaves, plant parts and sometimes 
animals.  Sometimes fish escape during storm 
surges as well as after the storm surge through 
damaged dikes, dams and embankments. 
The heightened temperature reduces the 
water level which also increases the infesta-
tion of viruses which may cause death of 
shrimps and crabs. Alam et al., (2017) report-
ed that fish have been negatively affected 
due to the presence of high salt in the coastal 

belt of Bangladesh. Salinity has been conven-
ient for shrimp cultivation across the coastal 
belt, but it has accelerated negative effects 
on the diversity of fresh water fish. Some of the 
inland fresh water species have become 
extinct due to the connectivity with saline 
water (Orr, 2014). The rest of the fish species 
are only living in the fresh water ecosystem 
that are also likely to be extinct forever (Alam 
et al., 2017). Moreover, this salinity problem 
includes large-scale degradation of man-
groves, alteration of wetlands, land subsid-
ence, salinization of groundwater and 
surface water, pollution of agricultural lands 
and coastal waters by pond effluents and 
sludge, introduction of exotic species or path-
ogens into the coastal environment, loss of 
wild larvae, and subsequent loss of goods 
and services generated by natural common 
property resources (Azad et al., 2009). How-
ever, coastal areas are naturally vulnerable 
and survival strategies are very limited for 
people in these communities, so they prefer 
shrimp cultivation which is responsible for 
further increasing salinity (Sarwar, 2009). This 
saline water intrudes the inland riverine areas 
which contribute to the reduction of fresh 
water bodies. This result is creating even more 
negative effects on the diversity of fish in the 
inland riverine areas across the coastal belt in 
Bangladesh. 

Livestock sector

We found through this study that climate 
change induced salinity also affects 
livestock, causing foot diseases in cows along 
with fever in chickens and ducks. Lack of 
forage reduces milk production of livestock. 
Due to intake of salinity affected fodder 
crops by livestock, several diseases were 
found such as diarrhea and skin diseases. 
Heavy rainfall increases death of poultry, 
duck and increases disease infestation. Farm-
ers lose livestock during and after disasters 
particularly at the time of cyclones and storm 
surges. Alam et al. (2017) reported that about 
200 ha fodder crop areas are affected each 
year due to salinity in Kalapara upazila of 
Barguna district. For this reason, food short-
age is one of the crucial issues for livestock 
and other animals. Due to the high depend-
ence on the salinity affected fodder crops, 
livestock are affected by many negative 
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consequences such as diarrhea, skin diseas-
es, liver fluke, loss of body weight, and break-
down of the immune system. 

It is also reported that saline water also has a 
detrimental effect on livestock production 
(Duong et al., 2015). Survival of livestock is 
dependent on the field grass, water, and 
dairy feed. These types of natural resources 
are connected to saline water. Due to the 
shortage of fodder crops, livestock has been 
affected in this coastal region of Bangladesh 
(Alam et al., 2017). Tolerance of the saline 
water varies between livestock species. Preg-
nant, lactating, and younger classes of 
livestock are less tolerant than mature dry 
stock. For optimum production in these class-
es of livestock, water supplies should not 
exceed the optimum salinity levels in the food 
for livestock (Stoeglehner et al, 2011). Live-

stock grazing green feed can better tolerate 
salinity levels at the upper limit of each cate-
gory compared with those grazing dry feed 
or salt bush or on a high salt diet since the 
high-water content of the green feed will 
dilute the salinity levels of the water supply 
(Government of Western Australia, 2016). 
Salinity affected livestock are able to and 
may transmit various diseases into human 
bodies. For this reason, salinity levels should 
be controlled in the coastal region for the 
production of livestock as well.

4.2.2 Flood Plain Areas

The most frequent climatic events that 
affects the people of northern region of 
Bangladesh are flood, land erosion, tem-

perature rise and untimely, excessive 
rainfall. We found that there is an increas-
ing trend of flood occurrence in Kurigram 
and Gaibandha district. On the other 
hand, in Rowmari upazila under Kurigram 
district flood occurred twice in the last 
year causing 15-20 days of water log-
ging. Flash floods also appear when 
there are heavy rainfalls in India which 
create 7-20 days of water logging. More-
over, land erosion in these areas is acute. 
Most of the villagers have faced this 
problem at least once in their lifetime 
and some even 5-10 times. They had to 
move out of their home/shelter in the 
char area where they are now surviving 
from hand to mouth. Rainfall on the other 
hand is also making these problems more 
severe. Increased and erratic rainfall 
along with hailstorm is making their life 
inconceivably unpleasant. We also 
found that, the occurrence of thunder-
storm has been increasing during the 
past 4-5 years which in turn causes death 
of livestock and human beings. During 
the summer seasons, increased tempera-
ture has been noticed by the villagers 
that has caused deaths due to dehydra-
tion, heat stroke and heart attacks. 
During winter, severe cold prevails for a 
short duration which also causes death. 
However, the occurrence of storms and 
droughts are irregular in flood prone 
areas.

With 80% of Bangladesh living in rural 
areas, and 54% of the population relying 
on agriculture as their main source of 
income, the harvest and growing of 
crops is crucial for many families to 
survive. However, due to the annual 
floods and monsoons, many families are 
struggling to harvest their crops or even 
sell it to the market, as flooding causes 
the soil to erode, contaminates the crops, 

and also blocks off roads leading into the 
city. 

Impact of these climatic events in agri-
culture is very severe. Flood causes 
damage to around 50% of Aman pro-
duction each year. People used to culti-
vate the late local variety called 
“Gainja”. Although the production of this 
variety is less than the HYVs, however this 
variety (gainja) ensures sustainable pro-
duction of rice. Besides heavy rainfall 
hampers post-harvest activities and veg-
etable production. 

The usual practice for the flood prone 
areas is the shifting planting time, short 
duration rice varieties, increasing the 
height of the mud wall, using flood toler-
ant rice varieties, floating bed agricul-
ture, improved flood warning system and 
communication as reported by the Alam 
et al., (2013).

However, average damage to 30% of 
livestock has been noticed by the local 
people. Floods also cause food scarcity 
of livestock which affects the production 
of milk. Outbreak of disease also appears 
in calamitous conditions, particularly at 
the time of severe floods. Chickens 
become vulnerable during the time of 
floods and sometimes this causes large 
scale death of poultry. During the time of 
flood people sometimes bring livestock to 
the flood shelter with them, but due to 
lack of space and killa in the flood shelter 
people are mostly forced to leave them 
and in lose their livestock.

Livestock took shelter on embankment during disaster
©  Omar Faruk
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4.3 Adaptation options and cropping 
pattern 
The study team collected and evaluated 
data on the people’s perception of adaption 
options and cropping patterns in both 
coastal and flood prone areas. The team also 
consulted with the experts and reviewed the 
literature to prepare the list of adaption 
options and cropping patterns.

4.3.1 Adaptation options and cropping 
pattern for the coastal areas
Rice
■ BRRI dhan -40
■ BRRI dhan -41  
■ BRRI dhan -47 
■ BINA dhan-8  
■ BINA dhan-10 
■ BRRI dhan-55 
■ BRRI dhan -53 
■ BRRI dhan -54 
■ BRRI dhan -61 
■ BRRI dhan -66
■ BRRI dhan -67 
■ BRRI dhan -73 
■ BRRI dhan -78
■ BRRI dhan -51 
■ BRRI dhan -52
■ BRRI dhan -44 
■ Binasail and BINA dhan 8    
 Possessesspecial characteristics of  
 coping with flood and capacity to  
 tolerate salinity
■ BRRI dhan-76 and BRRI dhan-77 for  
 non-saline tidal areas.
■ BRRI dhan-78
 for saline prone tidal areas.

Non rice crops
■ Wheat: BARI gom-25 
■ Mung: BARI Mug 5 and 6 
■ Mustard: BARI Sarisha-11, BARI   
 Sarisha-14,15, 16, 10
■ Soybean: BARI Soyabean-5,6; Shohag 
■ Sunflower: BARI Sunflower-2 and HI-sun
■ Til: BARI Till-4

■ Ground nut: BARI Chinabadam-8,  
 BINA chinabadam-1, BINA chinabadam  
 -2 and BINA Chinabadam -4 
■ Lentil: BARI Mosur-6, 7 and 8
■ Cowpea: BARI felon 1
■ Barly: BARI Birly-6 and 7
■ Maize: Barnali, Khaibhutta, BARI Hybrid  
 Maize-3,4,5, Pacific-11,60
■ Potato: Saikat
■ Sweet Potato: BARI Misty Alu 6,7
■ Sugarcane: Iswardi-38, 39 & 40
■ Jute: CVL-1 , HC-95, HC-2

Vegetables 
BARI lalshak 1, Indianspinach- Local, Spin-
ach-BARI palongshak 1,Batisak-BARI batisak 
1, Okra-BARI dherosh 1,Turnip-Hybrid, Rad-
dish-BARI mula 1,2, Tomato-BARI tomato-2, 3, 
14, 15, BARI morich 1, Brinjal-BARI begun-4,5

Fruits
■ Sapota, lemon and mango (Amrapali)  
 grows well in saline area
■ Hog-plum- BARI Amra 1 and 2
■ hybrid water melon
■ Jujube cultivation (Apple Kool,   
 NarkeliKool etc) in gher ail
■ Mixed fruit garden with Guava, and  
 Jujube 
■ Multa fruit (Bari Multa-1)
■ Banana in kandi (sarjon) method
■ Community based Coconut garden,  
 Dwarf variety of Coconut

Fisheries
■ Re-excavation of small pond for rain  
 water harvest, fish culture and   
 irrigation (Species- Rui, grass carp, Galda  
 shrimp/mrigal)
■ Rice-fish cultivation (Rice: Lalmota,  
 Sadamota, Vojon, Moynamoti, Kachra  
 and  Nonakochi; Fish: Common carp,  
 Sarputi, Nilotika, Telapia, Tengra)
■ Fish culture in local small pond  (Carp,  

Thirty-three year old Mossammat Feroza Begum is a successful farmer in 
terms of cow rearing. The name of her husband is Md. Gulzar Hossain, who is 
professionally a small businessman and he also helps his wife to rear their 
cows. They have a son and a daughter.

Feroza Begum lives in a Char of Rowmari under Kurigram district. Each year 
floods affect this char and bring sorrow for the villagers. Hunger and poverty 
are everywhere in the char. But GUK brought inspiration in this char by 
teaching them how to rear cows and sell milk in a professional way. Feroza 
begum is one of them. She had two cows of local breed. GUK (Gana 
Unnayan Kendra) helped her to buy an improved breed of cow notable for 
its milk. That was the turning point of her life. After that, she started to sell milk 
in the market and started to become self-dependent. Then she took one lac 
taka loan from National Bank to buy more cows and increase the production 
of milk. The loan has to be paid by 6 months with interest of 5000 taka. Then, 
she started a business which was buying milk from the villagers and selling 
them in the sweet shop as well as the tea stall. Her husband helped her in this 
endeavor. She earns 5 taka in profit per liter of milk. After some months GUK 
also helped her to establish another business comprising of cow feed and 
the supply of essentials for cow rearing.

Now she has 12 improved breeds of cows. She spent around 2000 taka each 
day for cow feed and other essentials to rear the cows. She opines that the 
price of the cow feed is very high and one kg of wheat bran costs around 
taka 40 (850 taka per bag). For conducting healthy rearing of cows, she has 
to buy calcium, vitamins etc. She already built a new cow shed.

She has regular communication with the bank and has plans to take more 
money to expand her business. Through her profit she already bought some 
high land (which is less vulnerable during flood). She also got some land on 
lease to cultivate rice. She is planning to buy some high land in Rowmari 
upazila sadar and shift her house there because this char is very vulnerable 
to flood. Any time it could be washed away due to land or river bank erosion. 
She has high hopes to educate her children properly. She also dreams to 
establish a big dairy farm and rear more cows and become a successful 
business woman.

A legendary cow farmer in the locality
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■ Fallow − T. aus − T. aman, and 
■ Boro − T. aman. While, 
■ Fallow − Fallow − T. aman and 
 Shrimp − T. aman are the dominant  
 patterns in the strongly saline areas. 

Some of the important patterns in the 
saline area are 
■ Rabi crops/Fallow ─Aus/Jute − T.   
 aman, 
■ Rabi crops − B. aman, 
■ Fallow − B. aman and 
■ Rabi vegetables − Kharif vegetables.

4.3.2 Adaptation Options and 
Cropping Pattern for the Flood Plain 
Areas
Rice
■ BRRI dhan 51
■ BRRI dhan 52
■ BINA dhan 11
■ BINA dhan 12
■ BRRI dhan 79 (flash flood tolerant).  
 It can withstand 18-21 days of   
 submergence without losing much  
 yield (7 ton/ha)

■ BRRI dhan 28 (early variety)
■ BRRI dhan 29 (short duration variety)
■ BRRI dhan 46 (late variety)

Other crops
Maize, Groundnut and Mustard can be grown

Vegetables
■ Pumpkin Cultivation in Char Areas
■ Homestead Vegetables
■ Zero tillage Maize, Black gram   
 (mashkalai), Potato, Mustard, Garlic  
 after flood.
■ Pit system of Vegetable cultivation
■ Innovative practices: Floating garden

Indigenous
The local varieties are 
■ Hasikolmi, 
■ Saitta, 
■ Goria can be grown by broadcasting.

Current Dominant Cropping Patterns in 
flood prone areas
■ Rabi crop − B. aus − Fallow
■ Rabi crop − B. aus − T. aman
■ Fallow − Fallow − T. aman and
■ Rabi crop − Mixed B. aus & aman are 
 the major patterns. 

 GIFT telapia, koi, shing  etc)

Other adaptation options
■ Water Management: Mini pond for  
 supplementary irrigation during   
 drought spells
■ Drip irrigation with mulch in raised bed
■ Kuni method for small scale irrigation
■ Mulching with raised bed
■ Pyramid method of the tide-affected  
 lands
■ Vegetable cultivation in gher 

Indigenous options
■ Rice Variety: Local- Ratna, Sylhety,  

 Lambu, Shaheb, Chikon,  Swarna,  
 Ranjit, Ranisalut, Dud Kumar,   
 Sadamota, lalmota, laxmibilash,   
 Rajasail, Shitta, Brindamoni, Shitabhog,  
 Kachra, Bashful, Benapol etc
■ Floating cultivation and Sarjan   
 technology could be widely extended  
 in the coastal areas
■ Raised-bed and zero tillage are   
 promising technology for crop   
 production for wheat, maize, pulses,  
 sesame, etc. 
■ Zero tillage cultivation and rain water  
 harvesting technology could be   
 introduced and disseminated in   
 coastal saline areas 
■ Chuijal cultivation

Fisheries
■ Selected fish like, Bagda, bhetki and  
 parse should be cultured with greater  
 importance considering the climate  
 change risk, in the areas where most of  
 the times, salinity is more than 15 ppt.
■ Fish like Bagda, bhetki, parse, pangas  
 and tilapia could be cultured with   
 greater importance considering the  
 climate change risk, in the areas   
 where most of the times, salinity is 8-14 ppt.  
■ Bagda, golda, bhetki, parse, pangas  
 fish can be cultured in the areas where  

 most of the times, salinity is 0-7 ppt.
■ Crab Fattening

Suitable adaptation options for 
Women Empowerment for saline 
prone areas
■ Integrated Homestead Farming (IHF)
■ Duck(Khaki kamble) rearing
■ Small scale poultry farm
■ Homestead vegetable garden
■ Fish cultivation (Koi, Nilotika) in   
 homestead pond
■ Cucurbits, brinjal and/or tomato   
 cultivation using sex pheromone at  
 homestead or dyke (embankment) of gher
■ Pigeon rearing
■ Choose rearing 
■ Crab Fattening

Different Cropping Pattern for Saline 
Prone areas
■ Fallow –T.Aman-Fallow
■ Aus –T. Aman-Soyabean
■ Fallow-T.Aman-Water Melon
■ Fallow-T.Aman-Pulses
■ Fallow-T.Aman-Fallow
■ Aus-Fallow-Water Melon
■ Mungbean-B.Aus-T.Aman
■ Wheat-B.Aus-T.Aman
■ Pulse-Fallow-T.Aman
■ Fallow-T.Aus-T.Aman

The dominant cropping patterns in 
this region are 
■ Boro − T. aman, 

■ Fallow – T. aus − T. aman, and 

■ Fallow Fallow − T. aman, in the non- 
 saline land with very slightly saline areas.

In the very slightly, slightly and   
moderately saline areas, the major  
patterns are 
■ Fallow − Fallow − T. aman, 

Rural Bangladesh
©  Md. Soliman
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Constraints of getting saline and flood tolerant varieties at coastal and 
flood prone areas

■ Quality and tolerant varieties of seeds are very important for the climate vulnerable susceptible 
areas. Quality seeds can double production. The cost of seed production is higher than the normal 
production of crops. In case of cereal and pulse crop seed production cost is 1.8 times more and in case 
of hybrid (eg. Maize) about 20% more than the normal production.
■ Normally research institutes develop new high yielding and tolerant varieties. When the new 
variety has got certification from seed certification agency then the research institutes give Breeder 
Seeds of that new variety to the BADC for bulk production in their field as well as in the field of the 
contact grower. After production of foundation seeds, seeds are distributed to the dealers to supply to 
the farmers. Some organization can get the foundation seeds directly from BADC. 
■ Quality and tolerant verities of seeds from Government and private sectors to the farmer’s levels 
at the climate vulnerable areas are about 20% (DAE).  Rest of the seeds are produced by the farmers 
themselves.  Bangladesh Agricultural Development Corporation (BADC) is the government agency for 
the seed production and supply in the country. BADC and other private sectors supplying Rice seeds 
about 30%, Wheat about 55%, Maize seeds about 27 %, jute about 30%, oilseeds about 5% , pulses about 
8%, vegetables about 28%, potato about 6%, and spices seeds about 0.17 % of the total requirements.  
■ Department of Agricultural Extension always giving support for demonstration of new variety at 
the farmer’s field of different locations. Although the scope and support of large scale demonstration 
plot is very limited. After getting popular of the demonstration, the new varieties are disseminated and 
replicated for wider use. However, the limited capacity of BADC and contact farmers mean that the 
production of quality seeds takes many years.
■ Through some projects under DAE, efforts are taken at the famer’s level for growing quality seeds 
of Rice, Jute, Pulse, Oils, and Spices. Through the project foundation seeds, storage material and training 
are provided to the selected farmers. Sometimes breeder seeds are directly distributed to the contact 
farmers to produce abundant and quick foundation seed. But these are done at a very limited scale. 
For vegetables most of seeds, mainly hybrid seeds are imported from different countries by the private 
dealers and there is no organized system to check the quality of the seeds in the private sector.
■ Currently there are large numbers of private companies, together with a few multinational com-
panies and involved with the procuring of seeds of high value crops with principal efforts are on procur-
ing hybrids/HYV for maize, vegetables, sorghum, potatoes. Participation of private entrepreneurs in seed 
business is increasing gradually. Although there is no effective mechanism to ensure the quality seed.

Conclusion
■ There is high demand of quality, flood, drought and saline tolerant seeds
■ Research institutions under NARS (National agricultural research system) producing different kinds 
of quality and resistant varies (breeder seed) on Rice, Wheat, Maize, jute, oilseeds, pulses, vegetables, 
potato, and spices seeds.  They supply the seeds to the BADC for large scale production
■ Bangladesh Agricultural Development Corporation (BADC) produce foundation seed through 
their own farm as well as by contact farmers. However, their capacity is limited (around 10 -20%)
■ Private sector supplying almost kind of seeds particularly hybrid seeds and vegetable seeds. Some-
times their quality is not up to the mark and there is no established quality control system in Bangladesh
■ So farmers mainly depend on their own seed for the cultivation.

Recommendation
■ The capacity of growing breeder seed (by research institutes) and particularly of foundation 
seed by the BADC and contact grower should be increased. More contact growers should be selected 
by the BADC.
■ Demonstration of quality and HYV/tolerant varieties should be increased by the DAE. More 
budget allocation and activation of the SAAO.
■ Seed policy should be updated so that the quality check of the seed should be ensured by the 
seed certification agencies
• Farmers should be aware of the quality/tolerant seed by the SAAO

4.4 Women’s Involvement in the Agri-
cultural Practices

4.4.1 Coastal Area

In this study, it is revealed that, in Barguna 
district, women usually do not work in the field 
because the society doesn’t want view it in a 
positive manner, although it is widely accept-
ed if women work in the vegetable garden. 
Women are mainly involved in post-harvest 
activities such as drying, boiling of rice etc. 
But in Rabi season and at the time of 
mung-bean cultivation, women actively work 
in the field. In other districts women have the 
freedom to participate in agriculture, fisheries 
and livestock related activities. Women are 
mainly perceived as a support or coworker to 
the men in agricultural field. Sometimes their 
work constitutes of sowing, harvesting and 
weeding of crops on the field. Moreover, 
women grow vegetables in their yard, home-
stead and the highlands of their vicinity.  Stor-
ing the seeds of cereal, fruits and vegetable is 
mainly done by women. They have access to 
new technology and agricultural know-how 

through various farmers’ group meetings. 
Women usually work willingly in various kinds 
of agricultural activities to improve their social 
and economic status. Women have a huge 
involvement on livestock and fisheries related 
works, such as feed preparation, feeding and 
take care of livestock, poultry and fisheries. 
On average, women spend one-third of their 
time in these kinds of activities.

In this study, it is revealed by the respondent 
that, during natural calamities, women face 
more problems than men. Women have the 
full responsibility regarding taking care of their 
family members, cooking, collecting drinking 
water, taking care of children, elderly and 
the livestock. During calamities, they need to 
take extra care of the children, old and disa-
bled members of their family which also 
hinders their relocation to the safety shelter. 
The traditional Bengali women’s clothes 
(saree) and typically long hair also creates 
problems during emergencies, especially 
regarding their movement and attainment of 
quick shelter in safe areas. 

Struggle for drinking water
©  Shaikh Mohir Uddin
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Moreover, it is also found in this study that 
pregnant women have to walk fast and far to 
get medication or emergency support during 
floods. As floods overflow most of the houses 
in severe cases, it becomes difficult for the 
women to cook, collect pure water and 
prepare food for family. Fuel for cooking is 
another issue; to collect or manage it is also 
regarded as women’s responsibility in our 
society. Women also face problems regard-
ing sanitation facility (e.g. toilet, bathroom) 
during the time of calamities; disease 
outbreak is common in such situations par-
ticularly for women and children. Protecting 
valuable items during floods is also mostly the 
women’s responsibility. However, women 
have physical barriers and limitations as they 
are physically less strong and more malnour-
ished than men.

Women are highly dependent on local natu-
ral resources for their livelihood, because of 
their responsibility to secure water, food and 
energy for cooking and heating (Duong, 
2010). Water, sanitation and health challeng-
es put an extra burden on women, adding to 
the double burden of productive and repro-
ductive labour when there is a disaster and a 
collapse of livelihood (Akand et al., 2016). 
Women bear the burden of fetching water 
for their families and spend significant 
amounts of time hauling water from distant 
sources daily. The water is rarely enough to 
meet the needs of the household and is often 
contaminated, such that women also pay 
the greater price of poor sanitation. Moreo-

ver, lack of and poor sanitation systems 
creates additional suffering for women. Lack 
of toilet facilities increases physical insecurity 
for them. Many women refrain from using the 
toilet during the day and consequently suffer 
from urinary tract infections. Pregnant 
women, lactating mothers and differently 
disabled women suffered the most, as they 
find it difficult to move before and after the 
occurrence of the natural calamity.

If climate change also makes more people ill, 
this will mean extra work for women, who 
traditionally take care of the children, the sick 
and the elderly. In some developing countries 
women are at a greater risk of falling ill com-
pared to men, since they have poorer health 
and less access to health care services 
Akand et al. (2016)  summarized the risk and 
vulnerabilities of women in Bangladesh due 
to climate changes: (i) Decreasing women’s 
food consumption and their suffering from 
malnutrition; (ii) Salinity and long exposure to 
water causes skin diseases and other illnesses; 
(iii) Impeding health facilities of pregnant 
women due to damaged communication 
and infrastructural facilities; (iv) Expanding 
work load and stress of women due to 
non-availability of food, water and fuel 
during disasters; (v) Suffering from stress 
during work outside the home due to being 
apart from their children; (vi) Stress and 
vulnerability for women regarding safety and 
security due to absence of male members 
during disaster.

Farida begum is a widow with one son and one daughter. Her husband’s 
name was Abul Kalam Khan, who died around ten years ago. Her son is 
married and daughter is a widow, and both live with her. She is from the 
village of Bohorpur, Union Pathorgata Sadar, Upazilla: Pathorghata, District: 
Barguna. 

 After the death of her husband, Farida Begum, mother of two children 
became helpless. She had nothing but 30 decimal land. She came to know 
about a training on Agriculture arranged by Agricultural office under a 
Danida project called IFMC. By getting some technical knowledge she 
started to cultivate vegetables and rice in her own land. 

Soon she became a successful cultivator. Now she produces vegetables 
(different kinds of gourds, beans, pumpkins, string beans, snake beans, 
brinjals, okras etc.) and some rice. She has chickens, ducks and 6 goats. Lots 
of fruit trees such as nuts, coconuts, mangoes, guavas, etc. are grown in her 
homestead garden. She sells the vegetables in the nearest market by herself 
and thus maintains her living.
 
She has two ponds of 10 decimals each. She cultures local and traditional 
fishes like silver carp, mirror carp, rui, catla etc. She provides small amount of 
feed to the fishes. River water intrudes the pond and increases the 
productivity of the fishes. She raised her children very well. Her son is married 
and helps her in agriculture. Her daughter is a widow like her mother and 
lives with her. She also has a grand-daughter who is now reading in class 
eight. 

However, Farida Begum has temporarily lost her lands as the government is 
constructing a dam beside her lands. But the governmental authority 
employed her as a night guard and pays her 12000 taka per month. She is 
hoping to increase her agricultural activity in future but she needs some 
technological support to become successful and sustainably self-employed.

A person with immense mental strength
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4.4.2 Flood Plain Area

In our study we found, that the involvement of 
women in agriculture is area dependent. In 
some areas, women are more knowledgea-
ble than men as they attend various group 
meetings (men cannot as they are busy work-
ing in the agricultural field) where they know 
about improved/modern agriculture, 
improved variety, smart cultivation method 
etc. In these areas, men take suggestions 
about the modern technology from women. 
The scenario was different before. Men used 
to ignore women’s suggestions and recom-
mendations. But during the time of the study, 
it was found that they women know better 
than men as men can’t attend those meeting 
due to limited scope. Besides, some women 
work in the field, particularly during the time of 
harvesting. However, most of the women are 
involved in the post-harvest activities such as 
drying, boiling, conserving and preserving 
crops, and in some cases with the harvesting 
and weeding of crops. But in maximum cases, 
women are involved in agricultural activities 
as a support. Moreover, women have signifi-
cant involvement in livestock rearing like 
collecting and preparing food and forage, 
feeding, taking care of livestock etc.

We also found that during natural calamities, 
women face greater impediments than men 
as women are fully involved in household 
related activities such as taking care of their 
family members, cooking, collecting drinking 
water, taking care of livestock etc. During 
natural disasters, women also need to take 
care of children, old and disabled family 
members. Women’s clothes (saree) and their 
long hair also creates a hindrance regarding 
their movement at the time of adversities. 
Moreover, pregnant women face difficulty in 
receiving proper medication or emergency 
treatment during the time of flood. As floods 
overflow their houses, it becomes difficult for 
the women to cook and prepare food for 
family. Fuel for cooking is another issue the 
women need to take care of as well. Proper 
sanitation facilities such as toilets and bath-
rooms are another important issue for the 
women. Disease outbreak is common in such 
situations. Protecting valuable things during 
flood time is mostly the women’s responsibili-
ty. However, women have other barriers as 
well as they are physically less strong and 
face greater difficulties during the time of 
natural calamities.

Hasina begum, wife of Monsur Ali is a house wife and a homestead 
gardener. She and her family have been living in the Ratonpur village of Uria 
union of Fulchori Upazila under the district of Gaibandha. Her family consists 
of her husband, one son and a daughter.

Ratonpur is a flood prone village in Fulchori Upazila of Gaibandha district. 
Flood affects this village almost every year. Vegetables can be cultivated 
only in the homestead or in the high land. Hasina, a passionate and 
successful homestead gardener, is popular in the village for her pumpkin 
cultivation. She even won several prizes and high recognition for her success 
in the cultivation of pumpkin. She has been cultivating pumpkin for around 
five years. She started pumpkin cultivation in the slope of her one bigha land 
after receiving training from GUK (Gana Unnyan Kendra). She used hybrid 
seed for the cultivation and bought it from the local seed trader (dealer).She 
only used organic compost and manure (cow dung) for pumpkin cultivation. 
She sowed the pumpkin seeds in the Bangla Month of Kartik (Oct.-Nov.) and 
the pumpkin attained full growth during the Bangla month of Choitra 
(March-April). After sowing the seeds, only used some urea as nitrogenous 
fertilizer. She watered the seedlings two times a day and made the hanging 
platform (macha) by herself. 

Last year, she sold around 500 pumpkins from 10-12 plants and earned a 
profit of around ten thousand taka. She spent 200 taka for buying the seeds. 
From her earnings, she spent some of her money for household expenditure 
and bought a showcase for her house. She also bought a steel cupboard 
and other small household items. She also cultivated ash gourd (chalkumra, 
in Bangla) after pumpkin. She got recognition and token prizes from GUK 
and Agriculture Fair of Upazila Parishad for attaining bumper production of 
pumpkin.

Her husband sells the pumpkins in the nearest market. Sometimes she doesn’t 
get fair price for her pumpkin due to excessive supply of pumpkin in the 
market. She also faces severe problems during floods when all the land 
becomes submerged. She wishes to cultivate at a larger scale so that she 
can produce more pumpkins in the near future.

Successful Bumper Pumpkin cultivation

A women with hope
©  ECSDI
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4.5 Institutional Arrangement and 
Services for Climate Resilient Agricul-
ture and Effectiveness of Institutional 
Arrangements

Different organizations and agencies provide 
different types of support in agricultural sector 
for both flood prone and coastal areas of 
Bangladesh. The Department of Agricultural 
Extension (DAE) is the service provider under 
the Government of Bangladesh and is 
mandated to provide agricultural extension 
services to farmers in order to enable them to 
optimize the use of their resources with a view 
to becoming self-sufficient in food production 
and to improve their nutritional status. The 
other partners of agricultural extension 
providers are DLS, DoF, NGOs, Input traders 
(dealers) and private sector enterprises.

Under the leadership of Director General the 
DAE is supported by 8 directors in charge of 
separate wing called: Field services, planning, 
horticulture, plant protection, training, 
administration, quarantine and crop wing. 
Under the field services wing, there are 64 
deputy directors, one in each and every 
district, under every deputy director, upazila 
agriculture officers are working. In each and 
every union there are Sub Assistant Agriculture 
Officers (SAAOs) for the 1300-1400 farming 
dependent families. Altogether around 14000 
SAAO are working in Bangladesh 
(http://dae.gov.bd/site/page/ee044a3b-ef81-
43ee-ba68-65f1ba3b514d/SAAOs-Handbook). 
The main extension services provided by 
Department of Agricultural Extension (DAE) 
through its personnel are crop demonstration, 
agricultural input supply and supply of 
agricultural equipment.  Department of 
Agricultural Extension (DAE) including 
Department of Fisheries (DoF) and Department 
of Livestock Services (DLS) are also providing 

project-based support on different agricultural 
technologies including climate adaptive 
agricultural technology. During the study, it 
was found that, the network of DAE in 
Bangladesh is very extensive, however, due to 
prevalent culture of inertia of government 
officials, lack of effective accountability 
mechanism, absence of incentives and 
punishment, unavailability of transport for the 
SAAO, lack of permanent office facility for 
SAAO and political interferences, barriers to 
effective functioning of DAE is created. It is also 
observed that, there is lack of effective 
coordination among the LGIs, NARs and the 
BADC. The DAE has the network up to union 
level, while DoF and DLS have staff operating 
only up to upazila level. 

National Agricultural Research System (NARS) 
has been formed with BARC as the apex body 
and twelve agricultural research organizations 
including Bangladesh Rice Research Institute, 
Bangladesh Agricultural Research Institute, 
Bangladesh Jute Research Institute, 
Bangladesh Sugarcane Research Institute, 
Bangladesh Institute of Nuclear Agriculture, 
Fisheries Research Institute and Livestock 
Research Institute, the agricultural universities, 
NGOs and private sectors, though not 
integrated but are linked with NARS in terms of 
research collaboration. Among the 12 
research organizations, six are autonomous 
bodies under the Ministry of Agriculture 
(http://www.barc.gov.bd/site/page/26ee9c9
6-54e7-40aa-8c36-67aa1657da32/National-Ag
riculture-Research-System). The DAE is 
supposed to provide an effective linkage 
between the research institutes and the 
farmers; and to serve as a liaison agency 
between farmers and other organizations. But 
lack of effective coordination prevails among 
the agricultural organizations and weak 
research extension-farmer linkages.

Operating expenditure for the extension 
services include: cost of fuel, allowances, 
vehicles, promotional campaigns, training, 
open days, provision of inputs on a trial basis 
as well asfollow ups.  Updating the 
knowledge base of the extension service 
providers is a very important task to be 
addressed. Appropriate design of training 
approaches involving relevant research 

institutes for the huge grass root workers 
(SAAO) will bring valuable changes in the 
rural knowledge environment. Creating 
provision for in-country higher studies for 
extension agency staff is one way to improve 
the technical quality of extension work, while 
also linking extension to the education 
system.

Organogram of Department of Agricultural Extension (DAE)
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Agril. Region

District

Upazila/  
Metro.

Block

Linkage from HQ to union of Department
of Agricultural Extension (DAE) 

08 wings headed  by 08 Directors 

14 regions under Field Service Wing
headed by 14 Additional Directors

64 Districts under 14 Agril. Regions
headed by 64 Deputy Directors 

491 Upazila headed by 491 Upazila Agril. Officer
15 Metro. headed by 15 Metro. Agril. Officer

14,032 blocks headed by 14,032 SAAO   
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BADC, an autonomous corporate body under the 
Ministry of Agriculture, serves the whole of Bangla-
desh and has a nationwide network of outlying 
field offices down to the upazila level and at 
some places even further below. The BADC is 
responsible for the seed production and supply, 
import and distribution of non-urea fertilizer; and 
moreover, import of urea fertilizer and controlling 
the increase of the number of fertilizer dealers
(http://badc.gov.bd/site/page/29a69e16-1088-4
e59-80a4-6f0efabd2992/BADC-at-a-Glance). 

At a farmer level, inadequate production and 
supply of quality agricultural inputs (e.g. seed, 
fertilizer, irrigation, pesticides, etc.), low efficiency 
of agricultural input and weak management in 
quality control of agricultural inputs are the obsta-
cles for successful cultivation. Upazilla Agriculture 
office is mainly responsible for disseminating tech-
nical know-how; guiding, monitoring and helping 
the farmers regarding agricultural activity. It is 
found in the study that, communication of farm-
ers and local people with government officials is 
area dependent. In some areas, farmers have 

effective communication with upazila agriculture 
offices. Local offices of the Department of Agri-
cultural Extension (DAE) provides knowledge and 
technical know-how (fertilization, disease and 
insect infestation, improved agricultural practic-
es) and about resistant varieties. Sometimes, due 
to lack of effective communication, farmers’ trust 
lies with the seed traders rather than government 
officials. However, some farmers said that SAAOs 
usually do not visit their areas and they also 
perceive that SAAOs have limited knowledge 
about climate resilient technology such as resist-
ant or tolerant varieties of different crops.

Thana agriculture offices arrange weekly meeting 
with SAAOs to transfer the new ideas/technology 
and monitor SAAO’s activity. Thana agriculture 
offices obtained the technology from DAE head-
quarters or from the research institutions. In each 
union, there are farmers group of 15-20 members 
and SAAOs are supposed to meet a group every 
day. Usually SAAOs have limited scope to get the 
training on improved technology and ideas. How-
ever, through some projects both SAAO’s and the 

farmers get the chance to have training on 
improved technology including tolerant varieties. 
Thana agriculture offices monitor SAAOs activities 
through mobile phones and field visits. Thana 
agriculture officers can take necessary depart-
mental actions for non-effective or inefficient 
SAAOs. However, this kind of practice by Thana 
agriculture officers is not common. There are 
Union Visiting Centers (UVC) to advise farmers on 
various agricultural approaches and technology. 
Sometimes leaflets/booklets/pamphlets/charts/-
calendars are provided to the farmers about the 
new and improved technologies. However, 
SAAOs are sometimes not interested to conduct 
field visits. Besides, there are no official transporta-
tion facilities or allowances for SAAOs for visiting 
the agricultural fields and to attend the farmers’ 
group meeting. 

Farmers Groups can be monitored actively by 
increasing manpower of DAE at the field level. 
Monitoring can also be ensured through mobile 
phones. Permanent offices of SAAO in Union 
Parishad can increase better services for the 
farmers. Sometimes government provides some 
agricultural input support (grant or kind) through 
projects. However, there is strong resentment 
among the people about the allocation of 
project support to the appropriate people. 
People’s perception is that the project support is 
highly politically motivated. It is found from the 
study that, absence of collaboration among 

agriculture, fisheries and livestock office is one of 
the important barriers to providing necessary 
services to the people. The organizational 
network is poor and support in fisheries and 
livestock sub-sector is much lower than the DAE.  

Lack of cooperation of LGIs and NGOs with the 
government agencies is another barrier. NGOs 
work with the farmers and provide training about 
various new technologies. This training helped 
woman folk to get technological knowledge as 
well as motivated them to make behavioral 
change. It is found that, the cooperation and 
linkage between the government official and the 
LGIs and NGO sector is gradually increasing. 

Government personnel in the departments of 
extension, disasters, fisheries, livestock, 
engineering, and water development boards 
might have a lack of coordination to be able to 
implement any of the government policies 
together. On the contrary, researchers, NGOs, 
LGIs and international and national groups have 
been working without coordination with the 
national government. Due to the lack of 
integration between the organizations, proposed 
activities for the reduction of salinity across the 
coastal belt have not been substantially 
implemented throughout the country (Alam et 
al., 2017).

Linkage from Headquarter to Block (union) of Department of Agricultural Extension (DAE)



Conclusion
Agriculture is the back bone for Bangladesh 
economy in terms of food security, employ-
ment generation, poverty eradication and 
sustainable development. The percentage of 
agricultural contribution in the national econ-
omy is 17%, (around 50 billion USD). It gener-
ates 43% of the employment and ensures 
food security. If we consider fisheries and 
livestock, then the protein demand is mainly 
met by the fresh water fisheries and the 
livestock. As the economy is growing, the 
demand for fisheries and livestock is gradually 
increasing to meet the increasing demand of 
animal protein. However, due to climate 
change induced erratic behaviors of rainfall 
(timing and the frequency and intensity), 
salinity intrusion, cyclones and storm surge 
induced floods and flash floods, droughts, the 
agriculture (including fisheries and livestock) 
sector is becoming vulnerable.
 
In this study the study team conducted an 
evaluation of climate resilient agriculture in 
coastal and flood plain regions of Bangla-

desh. From the findings of the study it can be 
concluded that:

■ Agricultural sector, particularly the 
crop sector is one of the most vulnerable sec-
tors in the country to climate change 
impacts. It impacts the ultra-poor, poor and 
marginalized community to a greater degree 
due to their limited capacity of adaptation.
■ Transplanted Aman rice is predomi-
nant in both costal and flood prone areas. In 
coastal areas, salinity is lower in Aman season 
due to abundant rainfall. People cannot 
cultivate Boro (winter rice) due to unavailabil-
ity of fresh water in coastal areas and the 
limited accessibility in the flood prone areas. 
Aus cultivation is not popular in both the 
areas due to less production, water shortage 
and less profitability.
■ Farmers are habituated with both the 
modern and traditional practices of rice culti-
vation. Cultivation of fruits and vegetable 
mostly occur in the traditional way, although 
use of hybrid varieties is very common in the 
targeted areas.

CHAPTER 05: RECOMMENDATIONS AND CONCLUSION
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Recommendations
For immediate action

1. In the coastal areas, crop and fisheries 
can be practiced depending upon intensity 
of salinity. 
2. Hybrid, high yielding and resilient 
varieties both for flood and coastal areas 
should be readily available through the 
coordinated efforts of private seed dealers, 
DAE, BADC and the research institutions. 
There must be strong linkages between the 
DAE, institutions under NARS, BADC and the 
local seed dealers to ensure the quality and 
resilient cultivars for the farmers
3. Livestock sector should be prioritized in 
terms of getting suitable adaptation options 
and climate adaptive technologies need to 
be strengthen such as adaptive shelter, 
fodder cultivation etc. especially in climate 
vulnerable areas.
4. Early warning system for the flood 

prone areas should be strengthened.
5. Sub assistant agriculture officer is the 
government representative for a block of a 
union, he/she should have enough 
knowledge and necessary materials on 
cropping pattern, knowledge and 
information on improved, high yielding and 
tolerant varieties, changing weather and 
climate pattern of that union, disease and 
pest infestation, availability of seeds and 
fertilizer, problems of the locality and its 
solution. Regular training and knowledge 
dissemination session should be in built under 
DAE.
6. Sub Assistant Agriculture Officer 
(SAAO) might be accountable to the people 
through the LGIs/UNO office

Mid-term action

7. Salinity reduces the cropping diversity 
of coastal areas. However, some local 
varieties can still be grown in saline prone 

■ In some cases cultivation of traditional 
varieties (for example gainja varieties of rice in 
flood prone areas) is more practical than 
HYVs.

■ Limited aquaculture activity is prac-
ticed in flood prone areas whereas shrimp 
culture in gher is very common in coastal areas 
though makes the soil and water of that areas 
more saline. Crab and kuchia culture are 
increasing gradually. However, poor and mar-
ginalized people want to practice crop culti-
vation (mainly rice) like they used to.
■ Adaptive livestock is a neglected topic 
in both the coastal and flood prone areas.
■ Fruits and vegetables are common in 
both flood and coastal prone areas. However, 
excess rainfall and flood create problems in 
maintaining sustainable fruit and vegetable 
farming. On the other hand, salinity of soil and 
water are the main problem for the sustaina-
ble fruit and vegetable farming in the saline 
prone areas. In both areas only the high land is 
suitable for the fruit and vegetable gardening.
■ Shrimp cultivation was practiced in spe-
cific areas or coastal areas for preventing the 
extension of salinity in the vicinity
■ In both the vulnerable areas, farmers 
are not well aware about all the existing 
modern and resilient varieties due to institu-
tional weakness, lack of communication 
between government agencies, lack of 
accountability among the different chains
■ The rainfall pattern (intensity and 
frequency), temperature, flood, salinity 
everything follows an increasing trend, particu-
larly the seasonal pattern of rainfall changed 
in both the saline and flood prone areas
■ Due to erratic behavior of weather 
pattern, the damages caused by weather 
events are vast in both flood and coastal 
areas. Sometimes farmers lose their crops in 
two consecutive seasons and the amount of 
losses reaches up to 100%. There are no exist-
ing mechanisms to address the losses of the 
farmers due to extreme climatic events.
■ Women are heavily involved in agricul-
ture and livestock, particularly during the 
post-harvest period and in taking care of 
livestock. However, the study team mainly 

talked with the targeted women group rather 
than woman in general. Knowledge among 
the women on modern and resilient agricul-
ture and other climate change issues is very 
encouraging. Woman empowerment is very 
prevalent in the targeted areas. 

■ Women, children and the elderly face 
more problems than men during the time of 
natural disasters due to their physical and soci-
etal weakness. 
■ Women play a major role in taking care 
of the home, homestead, children, elderly, 
and disabled people and in preparing food, 
arranging drinking water, preserving valua-
bles, grain and seeds etc. during the time of 
disaster and at the at the time of recovery 
from the disaster.
■ Demonstration of the improved, resilient 
variety, HYVs, agricultural techniques and the 
distribution of the government support are 
mostly based on the influential people of the 
locality or within the local members of ruling 
party. Leaders of the ruling party and the LGIs 
take the decision on allocation of the inputs 
and demonstration plot. Common people 
have strong resentment on these issues. 
■ Support from government agencies 
and institutions are limited in fisheries and 
livestock sector compared to agriculture. 
Climate resilient technologies are minimum 
under the livestock and fisheries sector. Private 
sector plays the major role in these two sectors.  
■ In some cases capacity of DAE, DoF, 
DLS, research institutions under NARS, BADC, 
and particularly upazila parishad and union 
parishad are not up to the need of the vulner-
able communities of the targeted areas.
■ Coordination between the DAE, BADC 
and NARS based research institution is mini-
mum. They don’t coordinate effectively to 
disseminate the climate resilient technology to 
the farmers.
■ Institutional infrastructure and network 
under agricultural extension department are 
strong at the grass root level. However, some-
times the officers are not motivated and the 
monitoring and accountability mechanism are 
not strong enough to utilize the full potential of 
the department.
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areas particularly fruits and vegetables in the 
high lands and homesteads. Local tolerant 
varieties should be identified and popularized 
with planned motivation and extension work.
8. Efforts should be made for site specific 
(village, union, upazila or for specific 
vulnerable areas) cultivars or varieties for 
different agricultural crops (rice, wheat, jute, 
corn, kaun, maize, barley, vegetables etc.), 
fisheries and livestock.
9. In both the vulnerable areas, 
particularly for the flood prone areas, in 
depth surveys should be conducted to find 
out the potential areas for sustainable flood 
shelter. The areas besides the dam could be 
considered for this purpose.
10. Farmers use too much insecticide and 
pesticide for cultivation of crops that might 
be harmful for the food chain and the human 
health. More awareness is necessary to 
popularize proper use of chemicals. 
11. In some saline prone coastal areas, 
sweet water still found in water table. Boro rice 
cultivation should be extended to those areas.
12. Efforts should be made for site specific 
(village, union, upazila or for a specific 
vulnerable areas) cropping pattern. In depth 
studies should be carried out to suggest the 
appropriate cropping pattern based on the 
weather pattern, local scenario (availability 
of fresh water, status of soil salinity, people’s 
perception, long time practices and 
expertise, market facility etc.) and 
infrastructure (dam, road, barrage etc.)
13. Public and private sectors should work 
together to make sure the availability of the 
climate resilient technology (resilient variety, 
technique, alternate livelihood) under the 
leadership of LGIs and local administrations
14. The standing committee on agriculture 
and disaster management under union 
parishad and upazila parishad should be 
strengthened. DAE, DLS and DoF could 
ensure the technical support for these 

committees. 
15. Disaster management 
committee/agriculture committee under 
union parishad should have representation 
from NGOs, agriculture practitioner, 
representatives from the dealers, farmer’s 
leaders and woman to address the practical 
issues. 
16. The number of effective 
demonstration plots for the different crops 
should be increased. In the future it can also 
be extended for fisheries and livestock sector.
17. Farmers groups with especial emphasis 
on women should be 
established/strengthened both for 
knowledge dissemination, capacity building, 
establishing farmers field school and 
cooperatives. Groups can be mobilized and 
supported to take joint effort for seed 
storage, supply and market promotion.  
18. Effective coordination between 
agriculture, fisheries and livestock 
departments should be ensured. LGIs (union 
parishad, upazila parishad) and office of the 
UNO may take the lead to implement 
successful coordination.
19. Some activities could be useful both 
for adaptation and mitigation such as use of 
guti urea, alternate wetting and drying 
method of irrigation for rice cultivation and 
adaptive livestock production for less GHG 
emission.
20. Mechanism need to be developed so 
that communities of remote areas can 
receive effective support from DoF and DLS. 
Technical manpower can be increased by 
recruiting staff and establishing trained local 
service provider (LSP).

Long term action

21. Capacity of DAE, DoF, DLS, research 
institutions under NARS, BADC, upazila 
parishad and union parishad should be 
strengthened.

22. There should be a separate 
window/portfolio under the union information 
center on agriculture, fisheries and livestock 
with the support from DAE, DLS and DoF
23. There should be agriculture (including 
fisheries and livestock) fair in each and every 
union on the cropping pattern, availability of 
improved and resilient technology (including 
HYV crop), resilient and alternate adaptive 
aquaculture and the adaptive technologies 
for livestock rearing.
24. There might be specific date for every 
union to discuss the issues of agriculture, 
livestock and fisheries.
25. Livestock could emerge as a promising 
sector in coastal areas and flood prone areas 
both for income and employment 
generation. For extending livestock sector 

availability proper shelter (killa) need to be 
ensured along with other climate adaptive 
technologies. 
26. Storage facilities of the surface water 
could increase the Aus rice cultivation for the 
farmers. Excavation of canals and khals 
could be encouraged.
27. Dedicated office, equipment and 
transportation support could be enhanced 
for SAAOs to facilitate the dissemination of 
improved and climate adaptive technology.
28. Social safety nets programmes and 
easy access to interest free financial support 
should be extended to the vulnerable 
community to cover the climate change 
induced loss of crops, fisheries and livestock.

River dependent livelihood
©  Md. Soliman
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ANNEXES - 2
Clusters   Questionnaires
 
Existing Agriculture 1.  What kinds of crops are cultivated in a year ?
  a. Rabi
   i.Modern
   ii.traditional
  b. kharif1
   i.modern
   ii.traditional
  c. kharif 2
   i.modern
   ii.traditional
 2.  What is the Cropping pattern ?
 3.  What type of fisheries activities are practiced here ? Cap ture or   
      culture ? Which type dominate the most ? 
 4.  What types of livestock are reared in this area? Domestic   
      or commercial ?  

Climatic Impacts 1.  What is the actual situation of climate change in this area ? 
  a. Rainfall
   i.more
   ii.less
   iii.Erratic or not
  b. Temperature
   i.  Hot
   ii. Cold
   iii. Erratic or not
  c. Flood 
   i.   More
   ii.   Less
   iii.  Erratic or not
  d. Drought
   i.  More
   ii.  Less
   iii. Erratic or not
  e. Cyclone
   i.  More
   ii.  Less
   iii. Erratic or not
 2.  What types of disaster occur (climatic impacts) in this area ?
 3.  Did your land inundate during flood season? Information   
      on duration of Flood? (both for coastal flood and riverine flood)
 4.  What is the salinity level high/low? (Only for coastal areas)
 5.  Economic loss (in taka) due to damages of crops due to  flood/sa 
      linity intrusion/drought/cyclone/erratic rain fall/cold  wave/heavy fog ?
 6.  What is the approximate percentage of damage of different crops  
     due to flood/salinity ? 
 7.  What are the impacts of CC on fisheries sector?
 8.  Economic loss (in taka) due to flood/salinity intrusion in fisheries sector ?
 9.  What are the impacts of CC on livestock sector ?
 10. Economic loss (in taka) due to flood/salinity intrusion in livestocksector ?
 11. What are the impacts of climate change on women ?

Climate Resilient
Agriculture 1.  What are the adaptation measures available in
  a. Agriculture sector 
  b. Fisheries sector
  c. livestock sector
 2. What are the problems to get access of these measures
  a.    Agriculture sector
  b. Fisheries sector
  c. livestock sector

Women  Access 1. Do the women are involved in the activities under
  a. Agriculture sector
  b. Fisheries sector
  c. livestock sector

 2. To what extent (%) women are involved with
  a. Agriculture sector
  b. Fisheries sector
  c. livestock sector
 3. Kind of activities performed by women under 
  a. Agriculture sector
  b. Fisheries sector
  c. livestock sector
 4. Problems of  women involvement in
  a. Agriculture sector 
  b. Fisheries sector
  c. livestock sector
 5. what kinds of adaptation measures needed for woman in
  a. Agriculture sector
  b. Fisheries sector
  c. livestock sector

Gaps 1.What kind of adaptations measures still needed under 
  a. Agriculture sector
  b. Fisheries sector
  c. livestock sector
 2. Why you are not getting that technology under
  a. Agriculture sector
  b. Fisheries sector
  c. livestock sector
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Name of the Respondents:       Designation & Institution:

Address: Contact no.:     E-mail:

Key Informant Interviews (KIIs)Guide Questions Questionnaire of Key Informant Interview
(KII) for the study of Climate Resilient Agriculture in Coastal Flood – plain Regions of Bangladesh

Clusters  Questionnaire
 1. What are the existing traditional and modern agricultural  
     (including fisheries and livestock) practices ?   
 
 1.  What climatic events commonly occur in this area ?
 2.  In your point of view, what climatic events impacts (economic  
     and social) on the existing agricultural (including fisheries and  
     livestock) practice ? Please, elaborate.
 3. How climatic events impacted on woman
 
 1. Name some climate resilient technologies in agricultural   
     (including fisheries and livestock) sector (both nationally and locally)
 2. What adaptation options are available (both locally and  
     nationally)l
 3. Problems of getting adaptation technology
 
 1. Are women involved in agriculture, fisheries or livestock activi 
     ties and to what extent
 2. Are the women aware of the existing climate resilient   
     agricultural (including fisheries and livestock) practices and  
     technologies ?
 3.  Are the women aware/know about gaps of the existing   
     climate resilient agricultural (including fisheries and livestock)  
      practices and technologies ?
 4. Problem and challenges of woman to involve with    
    agriculture/adaptive agriculture 
  a.   is there any woman friendly technologies in the area? 
       please the names of that
  b.   reason for treating that as woman friendly
  c.   easy woman access or not
  d.   what is the barrier of woman access

Gaps 1. Lack/gaps of adaptation technology in the sectors
 2. Do you have any suggestion to fill the gaps ?

 1. What kind existing policies prevailed under agriculture,    
        fisheries and livestock sector to address the issues of climate change
 2. What kind of governance (institutional mechanism) prevailed  
     under agriculture, fisheries and livestock sector to address the  
     issues of climate change
 3. Are those policy and governance structure adequate  ? To  
    what extent What is your suggestion to make the policy and  
    governance structure effective

Climatic
Events

Existing
Agriculture 

Climate
Resilient
Agriculture

Women 
Access

Institutional
Policies,
governance
and their
Effectiveness

Thank you for your valuable responses              Name of the interviewer:

Signature and date: 
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