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Abstract. Climate change adaptation strategies are one of the best alternatives to reduce the impacts of climate change
on vegetable production. This paper examined the adaptation capacity level of the vegetable growers, determinants of
their adaptation decision and constraints they are facing. Data were captured through a Questionnaire survey and Focus
Group Discussion (FGD) conducted with the farmers of Bogura district, Bangladesh. Frequency counts, mean,
percentage, range and linear regression model, were used to analyze the data. The survey revealed that 52% of farmers
had moderate adaptation capacity followed by 28 and 20% had low and high adaptation capacity respectively. There
were nine strategies in the study area, some of which common are homestead vegetable gardening, alternative
irrigation, use of integrated pest management (IPM), changing the sowing time, and vegetable beds are raised. Multiple
regression analysis showed that farmers adaptation capacity is characterized by their annual family income, contact with
media, and distance of home to the market. Barriers to expanding adaptation strategies identified by farmers include:
lack of information on climate change, shortage of land, lack of credit access, flood effect, absence of flood tolerant
variety, poor soil fertility and shortage of labor. This paper recommends that the Department of Agricultural Extension
(DAE) should provide more information focus to adaptation strategies to the farmers live close to the market, having less
income and owner of small farm size.
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INTRODUCTION

Vegetable refers to the fresh, edible part of a plant that
can be consumed raw or cooked (Ward, 2016). This can
be classified as fruit vegetables such as tomato,
cucumber, okra; root and tuber/root vegetables such as
potato, sweet potato, radish; green leafy vegetables such
as amaranthus, celery, cabbage and bulb vegetables
such as onion, garlic and shallot (Abewoy, 2018).
Vegetable are important for nutrition in terms of bioactive

nutrient molecules such as dietary fiber, vitamins, and
minerals (Keatinge et al., 2011; Kumar et al., 2011). They
are best resources for overcoming micronutrient
deficiencies and provide smallholder farmers with much
higher income and more jobs (Abewoy, 2018). Vegetable
are produced all over the world but in a varied extent.
Asia is the largest vegetable producer. China and India is
the two largest vegetable producer of Asia cover 62% of



world’s total production with an individual contribution of
554 and 127 million metric tons respectively
(Shahbandeh, 2020). Bangladesh has also gained
remarkable improvement in vegetable production in the
last few years (Zaman, 2019). In 2017-18 fiscal year, the
country produced 15.95 million metric tons of vegetables
which is higher than that of Viet Nam (15.73 mmt) who
ranked 7% position in global vegetable production
(Shahbandeh, 2020; DAE, 2019). Smallholder farmers’
who are 57% of total farmer, role is very important for this
achievement (Bangladesh Bureau of Statistics, BBS,
2019). However, on the way of achieving higher vyield,
they face various challenges such as climate change
impacts (Kabir, 2015).

Climate change affects agriculture especially crop and
vegetable sub sector in many ways such as increasing
temperatures, changing rainfall patterns, rising sea
levels, etc. (Dang et al., 2014; Obayelu et al., 2014;
Hasan et al., 2013). Vegetable crops are very much
sensitive to these variations. Fluctuations in daily mean
maximum and minimum temperature is the primary effect
of climate change that adversely affects vegetable
production, as many plant physiological, bio-chemical
and metabolic activities are temperature dependent
(Abewoy, 2018). Flood which mostly occurs due to heavy
rainfall is another important abiotic stress and cause
serious problems for the growth and yield of vegetable
crops (Parent et al., 2008). The sea level rise is too much
responsible for the salinity of the soil. Soil salinity reduces
vegetable production in many ways such as initial water
deficit, increasing soil concentration in the soil, reduction
in germination percentage etc. (Abewoy, 2018; Jamil and
Rha, 2014). Adaptation practices are good alternative to
minimize these harmful effects in vegetable cultivation
(Bryan et al., 2013).

According to the Intergovernmental Panel on Climate
Change (IPCC, 2014), “adaptation is the process of
adjustment to actual or expected climate and its effects in
order to either lessen or avoid harm or exploit beneficial
opportunities”. There might be seen three types of
adaptation among the global farmers such as
physiological adjustment (e.g. saline tolerant variety),
routine adjustment (e.g. modification or changing of
sowing time), and tactical adjustment (e.g. insurance
subscription) (Smith, 2012; Zakaria and Matsui, 2020).
Physiological and routine adjustment seems to be
interested by the farmers of Bangladesh (Peal et al.,
2020). The adaptation strategies can also be divided as
general adaptation strategy (e.g. modification of sowing
time, alternative irrigation) and climate smart adaptation
strategy (e.g. alternate wet and drying, solar powered
irrigation, biogas production) (IPCC, 2007). The
differences between general adaptations versus climate
smart is that the overall practices includes only general
adaptation as ready technology but climate smart
addresses both the difference and mitigation practices. In
the develop countries like Bangladesh, the smallholder
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farmers use general adaptation strategies more than the
climate smart strategies (FAO, 2009). The probable
reason may be the use of climate smart adaptation
practices requires more technical knowledge.

Bangladesh is an agro-based country. Rice is the
staple food of the country covering around 70% of the
total cultivated land (BBS, 2019). With regard to the area
coverage and production, vegetable is the second most
important crop next to rice (Kabir, 2015). They are
regularly consumed by the people. Moreover, in recent
years, consumers began to change their eating patterns
by adding more vegetables to their diets for staying
healthy (Ulger et al., 2018). As a result, vegetable
production area is expanding day by day (BBS, 2019).
Eggplant is the most important vegetable crop in
Bangladesh cover 16.89% of total vegetable cultivation
area (Siddiqgue and Azad, 2010). Tomato, cucurbits,
bean, okra, cabbage and cauliflower are also grown
plenty in Bangladesh. Vegetable production is the main
source to provide nutrition and uplift the socio-economic
benefit of smallholder farmers of Bogura district
(Department of Agricultural Extension, DAE, 2017). Some
studies focused on farmers perception towards effect of
climate change in agriculture whereas others focused on
climate change impact on food security (Akanda and
Howlader, 2015; Kabir et al.,, 2016; Hasan and Kumar,
2020). But how the smallholder vegetable farmers of
Bogura district adjust with adverse condition to climate
change for maintaining their livelihood is not studied.
Reasonably some questions such as what extent the
farmers follow adaptation strategies? What are the
factors influence their adaptation decision? What are the
constraints of accepting adaptation? etc. may arise.
Knowing these questions is necessary to increase the
adaptation capacity of the farmers and thus the present
study has been undertaken. The objectives of the study
are: a) to assess the extent of using adaptation strategies
by the vegetable growers; b) to identify determinants of
adaptation decision; and c) to identify constraints faced
by the farmers in accepting adaptation strategies.

MATERIALS AND METHODS
Study sites

The study has been conducted in Bogura district of
Bangladesh (Figure 1). It is one of the three important
districts of the country regarding vegetable production
(Kabir, 2015). There are 12 upazilas (sub-districts) of
Bogura district among which the data were collected from
Dhunat upazila. The district is situated in the northern
part of Bangladesh, located in between 24°32’ and 25°07’
north latitudes and in between 88°58" and 89°45’ east
longitudes (Banglapedia, 2015). The northern parts of the
country especially the study area covers the agro-
ecologies 1V, V, XXVII which are characterized by low to
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Figure 1. A map of Bogura district, Bangladesh where the study has been conducted.

medium level of organic matter in soil and medium fertility
level (FAO, 1988). There are several cropping patterns in
Dhunat upazila but vegetable is common to all patterns.
The farmers cultivate vegetable in both Kharif (summer)
season and Robi (winter) season. Eggplant, tomato, okra,
cucurbits etc. are cultivate in Kharif season and bean,
cabbage, cauliflower, radish etc. are cultivate in Robi

season (DAE, 2017). The mean annual temperature
ranges from 20 to 30°C and may exceptionally reach 30
to 35°C. The average annual rainfall of the district is 1762
mm and is characterized by extreme rainfall variability
(Hag, 2012). The district stands on the bank of the river
Jamuna. The inhabitants of the district often face flood for
a short period of time in each year due to seasonal heavy
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Table 1. Distribution of the vegetable farmers according to population and sample size.

District Villages Population (total farmers) Sample
Gosaibari 187 45

Bogura Khoksabari 165 40
Zorkhali 121 29

Total 3 473 114

Source: DAE (2017).

rainfall and the location (riverside). Vegetable farming
was the farmers’ main source of income which leads
them to use adaptation strategies (BBS, 2019).

Population and sample design

The researchers with the assistance of Upazila (Sub-
district) Agriculture Officer and Sub-Assistant Agricultural
Officer (SAAO) of Dhunat Upazila collected a list of total
vegetable farmers of the selected three villages. The total
number of vegetable farmers in these villages was 473;
where 187 farm family heads from Gosaibari village, 165
from Khoksabari village, and 121 from Zorkhali village
which constituted the population of the study (DAE,
2017). Thus, a total of 473 vegetable farmers constituted
the population of the study.

To determine sample size from the population, we used
Yamane’s (1967) formula (Kabir et al., 2018; Peal et al.,
2020). The formula with 8% accuracy level, 50 percent
degree of variability and estimation of Z = 1.96 at 95%
confidence level is presented:

ZP(1-P)N
n=— >
2 P(1- P)r Ney

Where:

n = Sample size, N = Population size, e = The level of
precision, z = The value of the standard normal variable
at the chosen confidence level and P = The proportion or
degree of variability.

The sample size was resolved as 114. It was then
selected from three villages following proportionate
random sampling (Table 1). The vegetable growers were
interviewed during the survey wusing a formal
guestionnaire. The questionnaire had two parts where the
first part includes the socio-economic characteristics of
vegetable growers and the second part deals with the
various adaptation strategies to cope with climate
change.

Variables and their measurement

The study considered two types of variables such as the
dependent variable and the independent variable. The

dependent variable was the level of adaptation capacity
of the farmers while the socio-economic characteristics
were the independent variables. Farmers’ adaptation
level was measured based on score. The score was a
ratio between the number of adaptation practices used by
individuals and total practices available in the study area
(Peal et al., 2020; Kabir and Rainis, 2015). It was
observed by the researchers through pilot survey that
there were nine adaptation practices in the study area
which are- cultivate vegetables on raised beds, cultivate
vegetables on floating beds, practice homestead
vegetable cultivation, cultivate vegetable on the
embankments surroundings of pond/road, use of
integrated pest management (IPM), use of the high
yielding variety, modification of sowing time/early sowing,
alternative irrigation and zero tillage. A farmer received
score 1 for use any one of these practices. Later the
score (1) was multiplied with his number of used
practices and divided by total (9) practices. Suppose, if a
respondent followed or adapted 3 strategies then his
adaptation score would be 0.33 (1 x 3/9).

We also collected data on farmers’ socio-economic
characteristics which were considered as independent
variables in the study. Eight independent variables were
selected through literature review and pilot survey. These
are farmers’ age, education, vegetable cultivation area,
annual family income, farming experience, number of
vegetable grown, distance of farmers’ home to the
market, and media contact. Measuring procedure of
these variables is shown in Table 2.

Data collection

To collect viable and authentic data from the
respondents, a questionnaire was outlined carefully
keeping in mind the study objectives. Simple and direct
guestions and different scales were used to obtain
information from the respondents. The questionnaire was
checked by the university faculties who had experience to
design questionnaire for social survey and respective
upazila agriculture officers. Before the final version of the
guestionnaire survey, a pre-test through preliminary
survey was conducted; after which modifications were
done to the instrument. Twenty four (24) vegetable
farmers (5% of population) of the selected three villages
participated in the preliminary survey. Besides questionnaire
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Table 2. Variable measurement techniques.

Variable name

Score / measuring technique

Age 1 for each complete year of age of the respondent

Educational background
Land for vegetable cultivation
Annual household income
Farming experience

No of vegetable grown

Media contact

1 for each year of formal schooling and 0 for illiterate

1 for each decimal (dl) of land

1 for each 1000 BDT (Bangladeshi currency) income in a year

1 for each year of farming experience

1 for each vegetable grown per season

4 for regular contact, 3 for frequent contact, 2 for occasional contact, 1 for

rare contact, and O for not at all contact

Distance of home to market

1 for each kilometer

Source: Kabir (2017)

survey, two Focus Group Discussions (FGDs) were
conducted to achieve third objective of the study (identify
the problems faced by the farmers in using adaptation
strategies). The FGDs were held with the farmers who
lived in the selected villages and cultivated vegetable.
The participants were selected by the assistance of local
extension agent. The number of participants was 7 and 9
in the first and second FGD respectively. However, like
the preliminary survey, they were also beyond the sample
size. During discussion, the first author played the role of
moderator while the second author played the role of
rapporteur (Krueger and Casey, 2009). At the beginning,
the moderator briefed the objectives of discussion. Then
the farmers were asked to mention the problems of
climate change adaptation. Finally, they were asked to
rate the problems through giving a score from 1 to 7
according to the severity. Later a mean score for each
problem was calculated, and a rank order of the problems
was made based on the value. (Roy et al.,, 2013). The
data collection period was from March — 2017 to April —
2017.

Data analysis

Descriptive statistics such as frequency, range, mean,
percentage were used to analyze the socio-economic
status of the farmers, their level of adaptation capacity,
and the constraints faced by the farmers in adaptation.
On the other hand, to identify the significant determinants
responsible to farmer's decision to use strategies,
multiple regression analysis was used. The formula for
analysis is presented below:

Y =Bp + B1X1 + BoX, + ... + BnXn

Where Y = dependent variable (adaptation capacity to
climate change), Bo = intercept, Bi1-n = coefficient of the
explanatory variables, Xi-n = explanatory variables
(farmers’ age, education, amount of land under vegetable
cultivation, annual family income, farming experience,
number of vegetable grown, the distance of farmers’

home to market, and media contact ). The statistical
package for social science (SPSS version 24) software
was used to analyze the data.

RESULTS AND DISCUSSION
Socio-economic characteristics of the respondents

Fifty percent (50 %) of the farmers’ is between 36 and 50
years old (Table 3). Majority (71%) of the farmers’ age
range was from 20 to 50 years which showing good
labour availability in the study area. Regarding their
educational level, about one-third had no formal
education which is consistent with the current national
average literacy rate of 68% (BBS, 2019). On the other
hand, 65.1% of respondents had primary to secondary
level of education. According to the Ministry of
Agriculture, the farmers who have less than 1 hectare or
247 decimals land are considered as small farmers (DAE,
1999). Majority (87%) of the farmers utilized 20 to 80
decimals land for vegetable cultivation. The majority of
the farmers had long experience in farming (14 to 28
years) with annual family income up to 140,000 BDT
(Bangladeshi currency) equivalents to USD 1647 (1 USD
= 85 BDT). In the context of media contact, a greater
portion of the farmers had lower contact with various
media. A poor extension agent and farmer ratio (1:900)
may be responsible behind this (DAE, 1999). The farmers
cultivated at least two to nine vegetables per season.
Most of them cultivated four to five vegetables such as
eggplant, tomato, bean, okra, cucurbits etc. of their land
in a crop season. Though there was a variation between
distances of farmers home to the nearest market (a place
where farmers sell their products directly to the buyers or
consumers), on average, farmers have market access
within 2 km.

Farmers’ use of adaptation strategies

According to the Department of Agricultural Extension



Table 3. Socio-economic characteristics of the farmers (n = 114).
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Characteristics Categories Frequency (%) Observed range Mean
17 to 35 24 (20.8)
Age 36 to 50 57 (50.0) 17-64 45.61
Above 50 33(29.2)
No education 36 (32.1)
. Primary education 40 (34.9)
Level of educat . 0-15 4.15
evel of education Secondary education 35(30.2)
Higher secondary education 3(2.8)
20 to 80 decimal 99 (86.8)
Land for vegetable cultivation 81-160 10 (8.4) 20-230 60.82
Above 160 5(4.8)
Up to 14 years 17 (15.1)
Length of farming experience >14-28 79 (68.9) 1-42 21.45
Above 28 18 (16)
Up to 1647 USD 99 (86.8)
Annual family income >1647-3294 USD 13 (11.4) 176-4941 1152.9
Above 3294 USD 2(1.8)
Upto3 77 (67.9)
Contact with media 4106 30 (26.5) 0-9 241
Above 6 7 (5.6)
Upto3 30 (26.4)
No of vegetable grown 4t05 55 (48.1) 2-9 4.5
Above 5 29 (25.5)
Upto1km 45 (39.6)
Distance from home to the nearest market 2 to 3 km 47 (41.6) 0.4-5 2.29
Above 3 km 22 (18.8)

Source: Field survey (2017).

Office, Dhunat Upazila of Bogura District, the farmers
face climate change effects especially flooding, and
seasonal variations of temperature and rainfall in
cultivating vegetable. They also mentioned that the
farmers use various strategies to adapt with climate
change. There are nine adaptation strategies in the study
area (Table 4) among which cultivate vegetables on
raised beds, cultivate vegetables on the embankment of
pond/road, and floating vegetable cultivation were
developed to face flood effect. The rest strategies were
used to adapt with seasonal variation of temperature and
rainfall.

All farmers used adaptation strategies but in a varied
extent. They were classified into three categories such
low adaptation capacity (up to 0.33), moderate adaptation
capacity (> 0.33 to 0.67) and high adaptation capacity (>
0.67 to 1) based on mean + Sd of the adaptation score

(Peal et al., 2020; Nasrin et al., 2019; Kabir et al., 2018).
Freguency, percentage, means etc. of these groups are
presented in Table 5.

Majority (80%) of the farmers had low to moderate
adaptation capacity and only 20% farmers had high
adaptation capacity (Table 5). It is assume that the higher
the use of adaptation strategies, the lower the loss of
crop production. Yet about one-third of the farmers fall
into low adaptation capacity which urges steps should be
taken by responsible GOs and NGOs to increase
farmers’ adaptation capacity.

The farmers were not also varied in terms of using
number of adaptation strategies but also selection of
strategy (Table 4). All strategies are not similar regarding
ease of use and importance. For an example, alternative
irrigation is easier than changing the sowing time. In
addition, changing the sowing time is important to
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Table 4. Use rate and rank order of individual adaptation strategies.

Adaptation strategies Frequency (%) Rank order
Cultivate vegetables on raised beds 44 (39) 6
Cultivate vegetables on floating beds 14 (12) 7
Practice homestead vegetable gardening 76 (67) 1
Cultivate vegetable on the embankments of pond/road 9(8) 8
Use of integrated pest management (IPM) 67 (59) 3
Use of a high yielding variety 55 (48) 5
Madification or changing the sowing time 64 (56) 4
Alternative irrigation 72 (63) 2
Zero tillage 5 (4) 9
Source: Field survey (2017).
Table 5. Distribution of the farmers according to their use of adaptation strategies.
Categories Basis (score) Frequency (%) Range Mean SD
Possible  Observed
Low adaptation capacity Up to 0.33 32 (28)
Moderate adaptation capacity > 0.33t0 0.67 59 (52) 0.12-0.89 0-1 0.50 0.17
High adaptation capacity >0.67to 1 23 (20)

Source: Field survey (2017).

Table 6. Multiple regression analysis showing the contribution of socio-economic characteristics of the farmers (independent variables) on

the use of climate change adaptation practices (dependent variable).

Dependent variable Independent variables B P R? Adj. R? F
Age 0.004 .968
Education -.152 .186
Vegetable land -.005 .955

Use of climate change adaptation Farming experience 152 237

practices in vegetablegfarming Annual income .267 .016* 0.290 0277 3.487
Contact with media 221 .036*
Types of vegetable grown -.035 .733
Distance from market .387 .000**

** Significant at P < 0.01; *Significant at P < 0.05.

minimize losses due to climatic hassle. Usually farmer
prefers strategies those are easy and require less skill
(Veisi, 2012; Rogers, 2003). Therefore, the extension
agent should motivate them to focus more on important
strategies rather than numbers.

Determinants of adaptation strategies

Multiple regression analysis shows that there is a
significant relationship between respondents’ annual
income, contact with media and distance of home to the
market, and their use of adaptation strategies (Table 6).
Among these variables, distance of home from the
market was significant at the one percent level of
confidence and annual income and contact with media

were significant at the five percent level of confidence.
However, the rest variables do not show any significant
contribution to the use of climate change adaptation
practices (Table 6).

The value of R? is a measure of how the variability in
the dependent variable is accounted for by independent
variables such as farmers’ annual income, media contact
and distance of home to the market in the present study.
The value of R?2 = 0.290 means that independent
variables accounted for 29% of the variation in farmers’
use of climate change adaptation practices. The F ratio is
3.487 which is significant at .01% level of probability.

The output of the analysis showed that distances of
farmers’ homes from the nearest market is the most
important factor that influences farmers’ use of climate
change adaptation practices which is similar to the
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Table 7. Problems faced by the farmers in adaptation and their rank order (n = 16).

Problems Mean Rank order
Lack of information or knowledge on climate change 5.67 1
Shortage of land 5.13 2
Lack of credit facilities 4.98 3
Flood effect 4.78 4
Absence of flood-tolerant variety 4.13 5
Poor soil fertility 3.27 6
Shortage of labour 2.56 7

Source: Field survey (2017).

studies of Idrisa et al. (2012), Kabir (2015) and Holloway
et al. (2002). The direction between these two events
was positive which indicate the higher the distance
between farmers home to nearest market the higher the
use of climate change adaptation practices by the
farmers. The probable explanation of getting positive
signs is that farmers who stayed close to the market
might have more distractions from vegetable farming as
they might be spending more time in non-agricultural
activities (Kabir et al., 2017). Moreover, these farmers
might think that whatever the amount produced they were
able to quickly sell them without having spent much on
transportation. This implies the necessity to arrange
meetings or informal discussions for farmers staying
close to the market to make them more aware of the
significance of using climate change adaptation
strategies.

From the analysis, it is also observed that farmers’
contact with media was positive and significantly
contributed to their use of climate change adaptation
practices. It means that the more the extension media
contact of the farmers the more is their use of strategies.
This may be due to the fact that media contact increases
the knowledge about adaptation strategies which
supports farmers to motivate using climate change
adaptation strategies (Popoola et al., 2020). Some earlier
studies of Sharmin (2005), Sayeed (2003) and Kabir
(2002) mentioned that media contact motivate farmers to
use more sustainable practices.

Based on the above findings, it can be concluded that
the annual family income of vegetable growers had
significant contribution to the decision of using climate
change adaptation strategies. This means that the annual
family income of the vegetable growers and their use of
adaptation strategies were not independent of each
other. More clearly it can be said that adaptation
strategies users were found more among those vegetable
growers who had more annual family income than the
others with less annual family income. Economic
resources is an important relevant for smallholder
farmers’ adaptive capacity mentioned by Razak and
Kruse (2017) in their study on smallholder farmers
adaptive capacity in Ghana.

Constraints faced by the farmers in using adaptation
strategies

Two FGDs were held to identify problems faced by the
farmers. From the discussion, it was observed that
farmers faced various problems in using climate change
adaptation practices. These are flood effect, shortage of
land, lack of credit facilities, shortage of labour, lack of
information/knowledge on climate change, poor soil
fertility, and absence of flood-tolerant variety. The rank
order of these problems was made based on mean value.
The mean value was calculated considering the total
score of each problem (from two FGDs) and number of
participants in both FGDs. The rank order of the
problems based on their severity is presented in Table 7.

Lack of information or knowledge on climate change
was the most severe barrier to use climate change
adaptation strategies. Lower level of education might
negatively effect to gain knowledge about innovation
(Quayum and Ali, 2012; Adeogun et al., 2008). The
average education of the farmers in the study area was
primary level (Table 3) which probably acted as a hinder
for the farmers to gain knowledge or information
regarding climate change effects in vegetable cultivation.
Therefore, meeting, demonstration programs, awareness
campaigns on climate change effects from the agriculture
offices should be increased.

The shortage of land was the second most important
barrier in using climate change adaptation practices. A
study conducted by Uddin et al. (2014) also found that a
shortage of land is a problem to use adaptation practices.
The farmers were owner of small farm size. Moreover,
some of them were under the marginal farm category. As
these farmers (both small and marginal farmers) had a
fewer amount of land, thus they were less aware of
regarding use of sound practices to recover the loss of
vegetable production. Thus, they were reluctant to use
climate change adaptation practices.

There was lack of credit facilities for the farmers in the
study area. To use some adaptation practices such as
supplementary irrigation, changing planting time, raised
bed, or Sarjan method of cultivation, there is a need for
capital. On one hand, government organizations do not
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want to grant loans to them for their low income. On the
other hand, the NGOs desired higher interest rate for
providing loans. So, getting credit was a problem for
them. According to Nhemachena and Hassan (2008),
access to affordable credit increases the financial
resources of farmers and their ability to meet transaction
costs associated with various adaptation options they
might want to take. The result implies an important role of
increased institutional support in promoting the use of
adaptation options.

According to Adelekan et al. (2014), flooding has
constituted a major problem to agriculture-related
activities, resulting in major financial and infrastructural
losses to the farmers. The finding is consistent with the
present study where flood effect acted as barrier to the
farmers to cultivate vegetable with adaptation strategy.
Though flood tolerant variety for some crops have
already been developed in Bangladesh, yet it is absent
for vegetables (Rahaman et al., 2019). To minimize the
flood effect problem, farmers followed some strategies
like cultivate vegetable in raise bed and floating
vegetables, but their numbers are few (Table 4).
Therefore, the extension agent should strengthen their
support to use these strategies. At the same time,
Bangladesh Agricultural Research Institute (BARI) should
develop flood tolerant vegetable variety or such
innovation where farmers can cultivate vegetable in
parallel to flood or water.

CONCLUSION

As climate change is an uncontrollable issue, it is better
to use adaptation strategies to minimize losses of
vegetable production. This paper examined smallholder
vegetable farmers’ adaptation capacity level, their
adaptation decision factors and constraints they are
facing. The survey revealed that with or without
government support, the farmers followed some
adaptation strategies such as cultivation of vegetables in
their homestead area, alternative irrigation, use of IPM,
and changing the sowing time etc. Majority of the farmers
had moderate adaptation capacity which needs to be
improved. To use adaptation strategies, the farmers were
influenced by their annual family income, contact with
media, and distance of the home to the market. With that,
they have limitations to use the adaptation strategies due
to lack of information/knowledge on climate change,
shortage of land, lack of credit facilities etc. It is
recommended that the DAE should strengthen
information dissemination program like meeting, training,
demonstration etc. focus to adaptation strategies for
vegetable farming. In this context, the farmers stayed
close to the market, having low income and lower contact
with media should be emphasized as participants of the
aforementioned program. Thus, the farmers’ adaptive
capacity to climate change as well as their livelihood will

be improved.
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