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ABSTRACT
Mud crab (Scylla serrata) fattening and culturing is an emerging industry in Bangladesh. Women-led
households directly benefit from the mud crab through added income from the sale of the crab. Mud crabs
are considered a delicacy and deemed to have medicinal value. They create high demand in international
markets. Currently, 37.8% of crab fattening and culturing facilities are owned and operated by women.
Many of the household members of these women-owners are malnourished and live in impoverished
conditions because of low incomes and lack of resources to improve their nutrition. Our objective was to
perform a pilot study in order to promote the integration of tilapia (Oreochromis mossambicus) into
traditional mud crab culture, thus diversifying their crops. This may directly lead to improvement of
dietary nutrition of women and children and may create a more sustainable method of mad crab fattening
and culture. A baseline questionnaire was given to 150 mud crab farmers in the Satkhira, Khulna, and
Bagerhat regions of Bangladesh. This questionnaire focused on food consumption and how low-intensity
culture species (including mud crab and tilapia) and other seafoods contribute to the dietary nutrition and
earned incomes (both actual and potential) of surveyed families. Household demographic and socioeconomic information was also collected. The surveys revealed that the majority of mud crab farmers are
poorly educated, receive low dietary nutrients, and are malnourished.
The second part of this study was to conduct pilot trials integrating tilapia in mud crab culture. Forty-five
farms, 15 from each region originally surveyed, were selected as part of the tilapia/mud crab polyculture
demonstration. Five farmers continued with the traditional mud crab fattening procedures. Ten of these
farmers were instructed on methods of pond preparation and mud crab and tilapia stocking. Mixed sex
tilapia were used to allow continuous breeding. Five of these farmers sold their tilapia products to market
while the other five kept the tilapia for direct consumption by their household members. In both groups
small tilapia were fed to mudcrab to reduce reliance on wild-caught trash fish as feed for crab. When the
tilapia were grown with mud crab the mud crabs grew better with increased production. It was also found
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that the women and their household members had a higher income, consumed more high quality protein
in their diets leading to better health and well-being, and were less malnourished as determined by the
mid-upper arm circumference (MUAC) index.
Substantial on-farm training was conducted to teach farmers how to integrate tilapia in their mud crab
operations. Workshops and household nutritional sessions were provided. Details of tilapia integration
into traditional mud crab fattening and culture practices were passed down along with the results of
income and the nutritional benefits farmers secured. An extension brochure was produced and given to
other mud crab farmers in order to disseminate the knowledge further.
This pilot study determined that integration of tilapia into current mud crab fattening and culture practices
can boost total mud crab production. This leads to more crab biomass that can be sent to market along
with tilapia that may not be consumed by the farmer’s household members. This not only increased the
income of these women-farmers but also improved the health and nutrition status of all members of their
families.
INTRODUCTION
Coastal (southwest) Bangladesh is highly vulnerable to the impacts of global climate change and, due to
extreme poverty and malnutrition, is an important target area for the USAID Feed the Future Initiative.
Within coastal Bangladesh, three districts (Satkhira, Khulna and Bagerhat) that surround the Sundarban
mangrove forest are considered the most threatened, suffering repeatedly from the effects of calamitous
storms (e.g., cyclone Sidr 2007, Aila 2009). During periods of high flooding, the average consumption of
staple rice falls to 33 % of their minimum nutritional requirement, resulting in acute malnutrition and
chronic energy deficiency, particularly in women and children (World Food Programme 2011). While
men in this region commonly engage in day labor or have migrated to urban areas to obtain low-income
work, the majority of women in this population rely directly on subsistence farming of natural wetland
resources. The prevalence of impoverished women-led farming households in coastal Bangladesh,
traditionally underrepresented in the economic market chain, make this demographic particularly
susceptible to exploitation and thus a key target for improving dietary nutrition and earned incomes of the
impoverished Southwest. As fish commonly contribute 63% of dietary animal protein intake for
Bangladeshis (Belton et al. 2011), this investigation will focus on two key aquaculture species, tilapia
(Oreochromis spp.) and the mud crab (Scylla serrata), the latter primarily cultured alone but may be
integrated with tilapia. We anticipate that integrative culture of these species can significantly improve
the nutritional and economic well-being of female-led households as well as the environmental impact
associated with crab-fattening where feed inputs are significant and water exchanges are common, leading
to excessive inputs to the environment. A key component of this study will be to promote the culture of
both species by women to foster better food security through diversification of dietary resources. A
secondary benefit of this strategy is that tilapia can also be used as feeds for mud crab fattening, which are
traditionally reliant on fisheries by-catch. The co-production of both species, combined with ongoing
research into crab hatchery development (through activities at WorldFish; Dhaka, Bangladesh) will go a
long way towards securing an environmentally sustainable industry and promote better food security for
impoverished women aquaculturists in coastal Bangladesh.
The culturing or fattening of mud crab (Scylla serrata) is an emerging industry (Azam et al. 1998, Khan
et al. 1991) directly benefiting women-led households in coastal Bangladesh. The large-clawed mud crabs
are high commodity seafood items due to their delicacy, medicinal value and demand in international
markets (Ali et al. 2004, Keenan et al. 1997). Of the 2,428 crab farms in the severely impacted regions
(Satkhira, Khulna and Bagerhat), 37.8% are currently owned and operated by women (26-41 % by region;
Shushilan unpublished report). Even farms not directly owned by women commonly rely on this
demographic for stock collection of juveniles from shrimp ponds or other wetlands. Currently, very little
information has been collected or published about these endeavors, yet while women aqua-farmers likely
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obtain economic benefits from crab fattening, this is solely marketed as an export crop, thus may not
directly benefit the dietary needs of women and children. Given a poorly defined value chain, where the
roles and participation of women may be underestimated or under-appreciated by local government
agencies, little protection from exploitation (by intermediary market buyers) currently exists.
To more directly improve the dietary nutrition of women and children and create a more sustainable
method of mud crab fattening, our objective is to promote integration of Nile tilapia (Oreochromis
nilotica) into traditional mud crab culture, thus providing greater crop diversification. The live mud crab
industry holds promise for improving economic opportunities in regions sensitive to global climate
change (e.g., seawater incursion, storms), with current annual production estimates at 10–15,000 mt
(Zafar and Siddique 2000). Despite economic benefits, the dietary conditions for many women-led
households in these regions are extremely poor, and may constitute only staple rice, supplemented
periodically with local vegetables and fish (S. Biswas, personal communication 2013). As tilapia farming
continues to grow in Bangladesh (Ahmed 2007), including in the Southwest region (Hussein 2009), the
integration of tilapia into mud crab culture may enhance the incomes of women-led households through
sales in domestic markets, and improve their food security by direct household consumption. The
growing number of Bangladesh tilapia hatcheries and the availability of seed stock readily allow for
integration of tilapia into traditional mud crab farming.
This study was designed to foster greater participation of women in aquaculture in the impoverished
coastal regions of Bangladesh. Through integrative polyculture of tilapia with mud crab fattening, these
investigations could promote better food security and dietary nutrition for women-led households through
greater crop diversification and training in best management practices for tilapia — mud crab culture.
Currently, the production systems for mud crab fattening are less advanced relative to other aquaculture
sectors (Begum et al. 2009). This investigation will provide on-site training along with current research
into mud crab farming (e.g. captive breeding of seedstock, water quality, cage culture), to achieve
sustainable development for this industry.
OBJECTIVES
The focus of this investigation was to better identify the role aquaculture plays in the lives of
impoverished women culturists in southwest Bangladesh, with specific focus on the nutritional and
economic benefits (both potential and actual benefits) derived from these endeavors and integration of
tilapia in mud crab fattening and culture. Through training on best management practices, this work is
expected to generate improvements in household nutrition and economic profitability for the benefit of
impoverished women in coastal Bangladesh. Specific objectives included:
•
•

Determine present socioeconomic and nutrtional status of households through surveys to
understand the contribution of aquaculture to the livelihood of women-led households; and
Disseminate better management practices, including the integration of tilapia, to facilitate both
greater availability of fish for household consumption, and environmental sustainability for the
current farming practice of mud crab fattening/culture.

METHODS
Location. These studies were conducted in the Khulna, Satkhira, and Bagerhat districts of southwest
Bangladesh, with on-site interviews conducted by S. Biswas, W. Jamandre, U. Hatch, and S. Haque. The
workshop and on-site extension training was conducted by S. Biswas and E. Quinitio.
Methods
1. Determine the present socioeconomic and nutritional status of households through surveys to assess
the contribution of seafoods, including mud crab and tilapia, in women-led households. Household
nutrition surveys were conducted within the study area by AquaFish personnel. A copy of these surveys is
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shown in Addendum 1 (developed in cooperation with Torab M. A. Rahim, Institution of Nutrition and
Food Science, University of Dhaka). These surveys were filled out by the head of the household. They
included questions relevant to the income and nutritional status of each member of the household. These
surveys focused on food consumption and how low-intensity culture species (including mud crab and
tilapia) and other seafoods contribute to the dietary nutrition and earned incomes (both actual and
potential) of surveyed families. Household demographic and socio-economic information was collected.
50 households were initially surveyed from each of three areas in Bangladesh, Khulna, Bagerhta, and
Satkhira, and served as baseline indicators for the study. A second survey was performed on a subset of
those families that participated in the baseline survey and who undertook pilot studies on integrative
tilapia-mud crab culture (Study 2A) to determine if income and nutrient consumption increased within the
household. Evaluation of nutritional benefits derived from families that integrated tilapia with mud crab
culture/fattening were examined. During the program, a subset of targeted households containing women
aquaculturists were followed, with each member of the household identified (average 4 per household,
including children < 5 years of age, or females of adolescent age or younger) being tracked.
2. Disseminate better management practices for integrated tilapia mud crab culture to facilitate food
security and economic well being of women-led households.
2A: Integrated tilapia-mud crab culture practices — A pilot study was conducted to demonstrate the
potential benefits of integrated tilapia and mud crab culture to practicing women aquaculturists who
utilize mud crab-fattening as a source of income. The benefits of integrating tilapia into mud crab
fattening and culture may include:
•
•
•
•

Greater supply of nutritious foods for household consumption;
Improved earnings by the sale of extra tilapia in domestic markets;
Improved environmental water quality resulting in less stock mortality and environmental
impacts; and
A decrease in the reliance of fisheries by-catch for use as crab feeds. The latter benefit, used
through feeding of extra juvenile tilapia to crabs, may also improve the environmental
sustainability of this industry.

All participating households were given a data collection notebook to record farming activities including
crab stocking, feedings, tilapia (kg) harvested, proceeds from crab and/or tilapia sales, and input costs
associated with crab feeding (see Addendum 2). Evaluation of nutritional benefits derived from
integrating tilapia into mud crab culture will be examined as part of Study 2.
Participating members from women-owned farms or from women-led households were included within
the sample set identified in Study 1 (N = 45 ponds). Sites were selected to have a salinity range (5–20 ppt)
tolerant for Nile tilapia (Oreochromis niloticus) breeding and mud crab fattening (Popma and Masser
1999, Shelly and Lovatelli 2011). An equal number of ponds from all three districts (Kulna, Satkhira, and
Bagerhat, 15 per district) were used. Ponds were assigned to one of three treatment groups (N = 45, n =
15): (T1) control — only traditional mud crab fattening or culture practiced, (T2) integrated tilapia-mud
crab farming where the tilapia are sold to market, and (T3) tilapia-mud crab farming where the tilapia are
directly consumed by the household. In the tilapia groups, small juveniles (~10g, produced by tilapia
breeding within the ponds) were harvested weekly for use as supplemental crab feeds. Treatments 2 and 3
were stocked with mixed-sex tilapia of breeding size (3 female:1 male) at a density of 1 fish/m2. The
study was conducted over a single tilapia production phase (2 crab fattening cycles or 1 crab culture).
Mud crabs were stocked at an equivalent, standardized density (2–3/m2) for all ponds. The tilapia were
raised only on pond primary productivity derived from excess crab feeds, and fertilized (28 kg N, 7 kg
P/ha) only if productivity is low (> 20 cm Secchi disk depth) (Figure 1 and 2).
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2B: On-site training workshop — In Bangladesh, aqua-farmers have been practicing mud crab fattening
mainly in earthen ponds; however, escape through burrowing is a common problem. High mortality and
poor survival are the main production constraints. Introduction of cage culture and other innovative
enclosures is new in Bangladesh though alternatives have been adopted in many Southeast Asian
countries, e.g., bamboo (DA, Region VI 1988) and net cages (Kuntiyo 1992) in the Philippines, bamboo
enclosure and cage in river and canals in Myanmar (Felix et al. 1995), and floating cage culture in
Vietnam and Malaysia (Sivasubramain and Angel 1992). E. Quinitio (Co-PI) evaluated current mud crab
fattening and culture practices and conducted on-site training and 2 workshops on best management
practices. The workshops were designed to help women aquaculturists improve their farm practices
including potential integration of tilapia. An analysis of the best management practices for tilapia and
mud-crab farming was presented with suggestions for future improvements based on research gleaned
from other Southeastern Asian countries with similar environmental conditions and culture practices. Site
identification and logistical support for the training and on-site workshops and integrated tilapia-crab
culture was undertaken by S. Biswas, and focused on a diverse range of topics regarding current and
future practices of the industry (e.g., culture systems, integrative aquaculture, and hatchery/nursery
technologies).
RESULTS AND DISCUSSION
1. Determine the present status of household dietary nutrition through surveys to assess the
contribution of seafoods, including mud crab and tilapia, in women-led households. Baseline surveys
were conducted with existing crab farmers to determine their socio-economic and dietary nutrition status.
150 households were surveyed in total, 50 from each region (Khulna, Bagerhta, and Satkhira).
The baseline analysis found that 52% of the crab farmers have > 5 years of experience in crab fattening
but little experience with crab-tilapia polyculture. About 24% of the farmers in Khulna have > 10 years
experience in crab fattening while only 18% of farmers in Bagerhat have > 10 years experience in crab
fattening. The majority of respondents were involved in crab fattening (66%). The other respondents were
involved in fish culture (22%), crab trading (5%), fish trading (2%), or another type of small business
(5%) (Figs. 3 and 4). About 37% and 24% of the ponds were either leased or under a multiple ownership
arrangement, respectively, where the ponds are owned by more than one household. About 53% of the
farmers had taken a loan to fund their farming practices. The incomes of the respondents ranged from
BDT (Bangladesh taka) 4,500 to BDT 20,000.
The survey also revealed that more than 78% of the surveyed farmers did not receive any formal training
related to crab farming. As for formal education, the average maximum schooling for the farmers was five
years after which they started farming to help support the income of their families. The surveys indicated
that 49% of the respondents had been educated to the primary school level, whereas 40% had some high
school education and 11% had been educated beyond the high school level.
The survey revealed that many of the respondents were deficient in protein uptake and that the average
weight of the farmers was 40-60 kg and the average MUAC ranged from 19–30 mm and many were
found to be in a state of moderate acute malnutrition (MAM), mainly women and children.
Around 64% of the crab collectors used filtered pond water, 5% used pond water directly, and 8% used
rainwater for drinking purpose whereas none of them had their own well. However, 23% of the crab
collectors used well water provided by the local government or those belonging to schools or neighbors.
2. Disseminate better management practices for integrated tilapia mud crab culture to facilitate
food security and economic well being of women-led households.
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2A: Integrated tilapia-mud crab culture practices. This study was conducted as a pilot study to
determine if introducing tilapia into mud crab culture could increase the well-being of households of
women who own farms. Forty-five women-owned mud crab farming households were selected from the
150 households surveyed in Study 1, 15 from each of the three regions, Khulna, Bagerhta, and Satkhira.
Five farms from each region continued in the traditional mud crab fattening and culture practices (T1,
control), five farms in each region cultured tilapia along with the mud crabs and sold the tilapia at market
(T2), and the last five farms in each region also cultured tilapia along with the mud crabs but kept the
tilapia for consumption by the household members (T3). No additional feed was supplied to the ponds to
support the tilapia; tilapia subsisted on biota naturally found in the ponds.
Regardless of the amount of tilapia produced in T2 and T3, mud crab production did not vary (Figure 5).
Crab growth, though, increased when grown in the presence of tilapia (Table 1). The crabs were fed 10%
of the tilapia in the ponds every week. The tilapia could be providing valuable nutrients and feed biomass
to the crabs to increase growth and thus production of mud crabs in the ponds including tilapia.
The addition of tilapia into mud crab culture also increased protein availability to the farmer’s
households. MUAC was higher in women who cultured tilapia along with mud crabs (Figure 6). In T3,
this could be due to direct consumption of the tilapia grown in the ponds. Although slightly lower than in
T3, the increase in MUAC in T2 may be due to greater profits from supplemental sale of the tilapia and
thus more money to buy more nutritious foods.
The addition of tilapia in crab fattening and culture ponds had benefits in increasing nutrient-rich foods
available to the farmer’s households. The households consumed greater amounts of protein-rich foods
after the study than they did before the study (Figure 7). The respondents indicated an increase in protein
consumption from 32% of their diets in the baseline study to 67% of their diets in the follow-up study
(Figure 8). This is a significant increase in protein consumption for these households. They also had
significant increases in the amounts of sugars consumed before and after the study (43% to 52%,
respectively).
The other offshoot of this study were that more women were becoming income earners in each of the
households (Figure 9). This is important because this leads to a total increase in income for the entire
household, income that can be included in purchasing necessary foods for the health and well-being of all
members of the household.
The inclusion of tilapia in mud crab fattening and culture farms in this pilot study led to greater overall
growth and production of mud crabs. This in turn could increase income to the farmers, not only through
the greater production of mud crabs but also supplemental sales of tilapia not kept by the farmer’s
families for consumption.
2B: On-site training workshop. On-farm training and workshops were provided to describe this new
technology to the farmers and for improving mud crab fattening and culture. It mainly targeted women
crab farmers in order to give them valuable information on the methods and outcomes of integrating
tilapia into their crab fattening and culture facilities. Items discussed were methods to include and grow
tilapia along with the mud crabs and methods of proper water quality maintenance and pond preparation
such as dike construction, water exchange facilities, use of fertilizer and lime, physiochemical parameters,
crab and tilapia feed, stocking density, management during stocking, post-stocking management, feed
utilization and feed conversion, harvesting and handling of crabs and fish, marketing, grading of crabs,
and record keeping. This session also allowed the farmers to ask questions about crab and tilapia farming
to members of the research and extension team.
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Household nutritional sessions also were given to assess and exchange nutrition information to the
farmers. Topics included the MUAC measurements, changes in protein and other food nutrient uptake,
and issues of malnutrition that may be resolved with these new culture methods. These sessions educated
the farmers in basic concepts of food and nutrition.
An extension factsheet was produced which detailed the pilot study and its benefits income, nutrition, and
health of the participants (see Addendum 3). This brochure was given to the participants of the training
workshop and to other crab farmers in the region. This brochure included details on the methods and
function of crab/tilapia polyculture with information on how these practices can lead to better food
security and well-being for the women farmers and their families.
CONCLUSION
Forty-five mud crab farmers were trained in the new technology of growing tilapia along with mud crab
fattening and culture. This technology had the added benefits of increasing income status along with the
health and well-being of the farmers and their families. The health status of these farmers was greater
after the introduction and more members of their families are moving into these more successful culture
systems. Through outreach and extensions workshops and sessions, more farmers have been educated in
these techniques. As these farmers become more successful, the technology will spread and the average
incomes of the nation’s residents will continue to rise.
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TABLES AND FIGURES
Table 1. Weight gain of mud crabs in the mud crab/tilapia pilot study.

Figure 1. Methods of mud crab plot installation.
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Figure 2. Tilapia stocking.

Figure 3. Occupation status of household members involved in mud crab fattening and culture.
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Figure 4. Income status of household members involved in mud crab fattening and culture.

Figure 5. Production of mud crabs and tilapia on integrated farms. Mud crab production increased in spite of the
inclusion of tilapia in crab culture.

Figure 6. Mid-upper arm circumference (MUAC) of women mud crab farmers surveyed in this study. The MUAC
of women on farms that raised tilapia along with their mud crabs was greater than those who did not raise tilapia.
This may be due to direct consumption of tilapia raised and to the purchase of food from the increased profits from
sale of tilapia.
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Figure 7. Household consumption of food groups identified. Consumption of protein-rich foods increased after
tilapia were included in mud crab fattening and culture practices.

Figure 8. Proportion of food compositions consumed by study respondents. Respondents took in more protein and
sugar after inclusion of tilapia in mud crab fattening and culture facilities.

Figure 9. Proportion of the number of household income earning members in mud crab fattening and culture.
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APPENDECIES
Appendix 1. Improving Nutritional Status and Livelihood for Marginalized Women Households in
Southwest Bangladesh through Aquaculture and Value Chain Analysis.
Implemented by: AquaFish Innovation Lab, BAURES, University of Dhaka, and Shushilan, NGO
Baseline Survey
Household Questionnaire for Respondent /HH Head
PART-A: Socioeconomic Condition of the HH
1. Survey information
Name of the
interviewer:…………………………………………………………………………Date of
interview:_____/____/______
HH Survey Number:
2. Location Details:
District:

GPS Location:
Upazila:

Union:

Village:
3. Observation: HH/Family Details
3.1. Name of the Household Head:
………………………………………………………
…………

Para/Cluster:
Ma
le

Female

3.2. Name of the Father/Husband of HH Head: ………………………………………………
3.3. Name of the Respondent: :
……………………………………………………… Ma
Female
le
……………..
3.4. Religion:

Muslim = 1; Hindu = 2; Christian = 3; Other = 4

3.5. Contact/Cell Phone of HH (if any member):
01. Farmer (Own land)
02. Farmer (Others land)
03. Day labour
04. Trained/factory
labour
3.6. Profession of the HH Head:
05. Transport labour
(handling)
06. Driver
(rickshaw/boat/van)
07. Samll businessman
08. Govt. service

09.
10.
11.
12.
13.
14.
15.
16.

NGO service
Private service
Homemaker
Students
Crab fattener
Fish culture
Fish trading
Others

3.7. Education level of HH Head:

Highest class passed (mention as class number)

3.8. No. of Household member:

Eat together for last six months

4. Land based information:
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4.1. Area of dwelling house (dec.):

4.2. Status of dwelling:
(Own= 1; rented= 2; relative= 3; other…………..)

4.3. Total area of land under your
possession (dec.):

4.4. No. of Pond:
4.6. Pond status:
(Single owned -1; Joint owned-2; Single leased-3;
Joint leased-4)

4.5. Total area of pond/Gher (dec):

5. Family income pattern:
5.1. How many person of your famiy earn money?
Male:
______Female:______
Name of Major Income Sources:
5.2. What is your monthly income
from major sources?
………………………………………………
…………………………
Name of other/secondary Income Sources:

5.3 What is your additional monthly income
from other/secondary sources?
6. Family
expenditure
pattern:
How much money isspent
for your family?

………………………………………………
…………………………
Subject

Amount in Tk. Or %

6.1. Food
6.2. Education
6.3. Investment in farming
6.4. Transportation
6.5. Garments
6.6. Medicine
6.7. House rent
6.8. Non food HH goods
6.9. Fuel (cooking+ lights)
6.10. Others
7. Information about HH Financial System:
Have any household savings?
Yes:
No:
Amount…………………BDT
Have any household loan/credit?
Yes:
No:
Amount…………………BDT
If Yes, please mention the purpose of the loan/credit:
Crab culture / Tilapia Culture /
Others
Have any communication with other NGO/Financial Institution?
Yes:
No:
Name………………………..
PART-B: Household Nutrition
8. Hausehold Composition
Sex
Marital
N
A
Name
(Cod
status
o
ge
e)
(Code)

Education
(Code)
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Wt.
(kg)

Anthropometry
Hgt. (cm)
MAUC (mm)

1
2
3
4
5
6
7
Code: (For Sex M = 1, F = 2) Marital status: (Yes 1, No 2) Education (Illiterate 1, <primary 2, SSC 3,
HSC 4, Other 5)
9. HH Food Consumption Status:
Select a mother to recall all the foods she consumed yesterday, from the time she woke up in the morning
till she went to bed at night includes beverages and small foods consumed as snacks in between the major
meals, weather home or outside the home.
Response
ReNo.
Question
Code
sponse

Cereals (Rice, Bread etc.)………………………………………….

1= Yes; 0=
No, 9=
Don’t
know

2

Tubers (Potato, Sweet potato)……………………………………..

1= Yes; 0=
No, 9=
Don’t
know

3

Vegetables (Spinach, Amaranth, Kangkong, Gourd/Pumpking, Jute,
Eggplant, Chichinga, Tomato, Beans, Gourd, Green Banana, Potol, Data,
Green papaya, Pumpkin, Cauliflower, Cabbage, Cucumber, Snackbeans,
Carrot, khonkhol, Bit etc etc.)……….

1= Yes;
0= No, 9=
Don’t
know

4

Fruits (Mango, Jackfruit, Guava, Orange, Apple, Water melon, Safoda,
Coconut, Other local fruits
etc.)…………………………………………………………………………
………………………………………..

1= Yes; 0=
No, 9=
Don’t
know

Fresh Fish (Large , Small)

1= Yes;
0= No, 9=
Don’t
know

6

Processed Fish (dry, icing, salting, smoking…….)

1= Yes;
0= No, 9=
Don’t
know

7

Legumes (Dal (any)e.g. Lentil, Kheshari)

1= Yes;
0= No, 9=
Don’t

1

5
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know

8

9

10

11

12

13

Spices/condiments (Chilies, herbs, pickle etc.)

1= Yes;
0= No, 9=
Don’t
know

Milk/Dairy (Milk, Curd etc.)

1= Yes;
0= No, 9=
Don’t
know

Meat

1= Yes;
0= No, 9=
Don’t
know

Eggs

1= Yes;
0= No, 9=
Don’t
know

Fats/Oils (Edible oil. Butter, Ghee, Animal fat etc.)

1= Yes;
0= No, 9=
Don’t
know

Sweets (Misti, Sugar, Molases, Honey etc.)

1= Yes;
0= No, 9=
Don’t
know

Drinks/Beverages
14

15

(Tea, Coffee, Coke, Pepsi, RC, 7up, Fanta, Merinda, Pran juice, Mango
juice, Frutika etc.)……

1= Yes; 0=
No, 9=
Don’t
know
1= Yes; 0=
No, 9=
Don’t
know

Others (Specify)

10. Food consumption and how low-intensity culture species (including mud crab and tilapia)
and other contribute to the dietary nutrition and earned incomes
Food Items/
Sources(Quantity/day)
Intensity of consumption(No.)
Species

Own
ponds

Purchased
from
market

Selfcaug
ht
Fro
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Other
s
(Speci
fy)

Meal/da
y

Day/week

Week/
month

M
on
th/
ye

m
open
wate
r
bod
y

ar

Tilapia
Mud Crab
Carp fishes
Small fishes
Shrimp/prawn
Other sea fishes
Pangus
Catfish
(Shoal/taki/magur/
shing
Others
………………..
PART-C: Crab Culture-Production and Marketing
11.1. Is the HH has involved in Crab
Grow-out / Fattening / Trading / Collection /
aquabusiness? Put (ü)
Transportation
11.2. No. of pond for crab
11.3. Pond surface area
fattening/ Grow-out
(decimal)
11.4. Pond/compartmentsize
………..ft. x ……….ft.
Please take the data for each
………..ft. x ……….ft.
compartment (Length x
………..ft. x ……….ft.
Width)
11.5. Pond type: Put (ü)…..Seasonal /
11.6. Water source:
Ground water / Rainfall /
Perennial
Rivers/Others
11.7. Experience in crab
11.8. Main source of the
Sundarbans / Shrimp
fattening/culture (Year)
crab… Put (ü)
farm / Market
11.9. Has the HH received
Yes=1
11.10. Collect baby crab
Sundarbans / Shrimp
any training on crab
No=0
from….. Put (ü)
farm / River
fattening/culture?
11.11. If yes; give details
Name of the Training
Duration and Year
Organized/conducted
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by
11.12. Stocking density for
Crab per Square meter/dec.
11.14. Use of
feed for crab

Fattening:
Culture:
Name of feed

11.13. Collect soft shell
Crab for fattening….
Put (ü)
Quantity

Sundarbans / Shrimp
Farm / River
Frequency/day

In Fattening
In Culture

11.15. Purchase soft shell crab from…..Put (ü)

Collect by self / Depots / Direct from fisherman

11.16. How many
period/cycle practices

Fattening: No.

Days require for each cycle:

Culture: No.

Days require for each cycle:

11.17. Total investment in
Tk.
each cycle for crab
fattening/culture
11.19. What activities are done before marketing
the crab as final product?
11.20. Where sell the final
product (Crab)? Put (ü) &
write %
11.21. Distance (km) & time
(hour) required for marketing

Sell to
Foria

11.18. Total return in
each cycle for crab
fattening/culture

Other
crab
farmers

Depots

Local
Markets

Others

……………………………..km and …………………………..hr

11.22. Which type of basket you
usually use for crab marketing?
11.24. Which type of vehicle you
usually use for crab
marketing/transportation?
11.36. Which is more important
to you? Put (ü)

Shrimp
farmers

11.23. What problems you face with it?

11.25. Is it available/ convenient/costly?

Production of tilapia/crab
for own
consumption and
nutrition

Production of
tilapia/crab for
sale

11.26. What types of problems
you face in crab marketing?
11.34. What can be your
suggestion to solve the existing
problems in crab marketing?
11.35. Your recommendations to
improve the marketing systems
for crab?
Signature of the interviewer………………………………………….
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Production and
consumption/nutrition
are equally important

Appendix 2. Farmer’s Data Collection Notebook.
(Research on Integrated Mud Crab-Tilapia Farming)

Farmer’s ID:
Name of Farmer
Father/ Husband Name
Village
Union
Upazila
Zilla
Mobile No
Farmer’s Type

Treatment
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1. General Information of Farmer
1.1 research Topics:Research on Integrated Mud Crab-Tilapia Farming
1.2 Research Type

Treatment - T1

Treatment - T2

Treatment - T3

1.3 Pond/Point Type: Crab Fattening
1.4 Pond/Point Area:................Sqm. Length:.....................m × Wide:...................m)
1.5 Pond/Point area:..........................dec.
1.6 Crab Stocking/sq.m.......................
1.7 Breeding size Tilapia stocking ammount; Male.................; Female ...............
1.8 Ammount of total Crab Stocking....................
1.9 Ammount of total Tilapia stocking..................... (Male.............; Female ..........)
2.0 Another Fish (White fish/prown) Stocking ammount ........................) If Applicable
Total.................KG/dec.
2.Stocking and restocking information
Crab/ Tilapia/ Other Fish
Date

Ammount

Weight (KG)

Expendeture
Crab/ Tilapia/
Other Fish Price

Other Expendeture

Total
3.Another Materials Expendeture
Materials

Ammount/ Number
(KG/ Dec/ Hand/ Feet)

Unit

Pata/ Bana
Blue Filter
Net
Bamboo
Rope
Labor
............
............
4.Feed for Crab
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Price

Transportation
Cost

Total
Ammount

Date

Rice/ Fish/
Snail......

Ammount
(KG)

Price (BDT)

Transportation
Cost

Total
Ammount

Total
1. Fertilizar and another input information of Pond/ Point (If applicable)
(T2and T3 Saatchi disk measurement of the pond. If 40cm cross then apply 113gm urea and 28
gm Phosphate for each dec.As the feed for Tilapia fish.

Date

Saatch Disk
Reading (cm)

Lime/Medicine/Others

Phosphate
(gm)

Urea (gm)

Ammount

Price

Total
2. Crab Live and growth Information

Investigation No

Starting Weight
(gm)

Starting Length
(cm)

Final weight
(gm)

Final Length
(cm)

3. Crab Harvesting Information

Date

Grade

Ammount
(Number/gm)

Transportation
Cost

BDT

Total
Ammount

Total
4. Tilapia and Other Fish Harvesting Information (If applicable)

Date

Hervested
Fish

Use as a
crab feed
(kg)

Sell to
Market
(kg)

Used as a
family food
consumption
(kg)

Total
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Market
Price
/kg

Total
Amoount

Expendeture

5. Others

Research Monitoring and Comments
Ø
Ø

Visitors Comments
Comment

Name, Address/ Organization
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Signeture and Date

Appendix 3. Photo Gallery.
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