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ABSTRACT

Self-recruiting species (SRS) are the aquatic asirtteat do not require repeated
stocking in farmer managed aquatic systems (FMA®) @an be of indigenous or
exotic origin (Little, 2002). Current concept of m@ntional aquaculture greatly
underestimated the contribution of SRS to the ilngds and particularly nutritional
security of the poor. The present study examinesd¢le of SRS in poverty focused
aquaculture. The role of SRS in aquaculture wasuated from the perspective of
people dependent on them in terms of well-beingdge resource access and broader
livelihoods in the northwest and south-central oegiof Bangladesh. SRS
management practices, already an existing compafeaquaculture in FMAS, were

explored to define sustainable management stratéigge benefited poor.

The thesis uses a livelihoods framework within athodological context of
participatory action research at household, comtywarid national level. The process
begins with a Participatory Community Appraisal &)@ 18 communities with 360
participants which then directs further investigatiat household level through
survey, longitudinal study farmer and farmer p@vatory action research over a

systematic 4 year investigation from 2001 to 2004.

At the PCA stage, the context of livelihoods, imtpace of popular aquatic animals
and their different sources were examined. The rfregpently mentioned and higher
scored SRS by the communities we@arias batrachus, Anabas testudineus,
Macrobrachiumsp., Puntiussp., Heteropneustes fossilis, Channa punctatus, Mystus
vittatus, Amblypharyngodon mola, Channa striata, cdgnathus puncalusThe
sources of these aquatic animals provided a beitelerstanding of the diverse
typology of farmer managed aquatic systems (FMA®) showed the importance of
both FMAS and open systems to sustain a self-stipgopopulation of aquatic
animals for nutritional security of the poor. Rimed other crop farming, fish culture,
livestock and poultry rearing, service and businegse found to be common
occupations among better off households where asestiopping, petty trade,
fishing, selling agricultural and non-agricultutabour were of greater importance to
poorer households. Both gender and well-being tftetivelihoods with significant

differences in involvement of the better off andopy. PCA findings were later



validated at a national level stakeholder workshwaigh 138 government, non-
government officials, researchers and academicschwrastablished a broader

understanding of the prospects and constraintfRk& &uilture and conservation.

The baseline survey with 119 households furtheméxed the characteristics and
access of key farmers to managed aquatic systemihdod assets, vulnerability and
the behaviours of households managing SRS. AcoeBMAS and SRS are of much
greater importance to poorer than to the rich. tResinegative and neutral attitudes
towards managing SRS were not significantly affécby well-being. Access to

appropriate types of FMAS, SRS management knowletitgditional taste, greater
involvement in non-farm activities, family need weall associated with the SRS

positive attitude.

Results from the year round longitudinal study wsh households focused on the
seasonal dynamics of food consumption and its adioreto livelihoods in terms of
sources, income and expenditure. Aquatic animaés the 3 most important
contributor to the rural Bangladeshi diet afterea¢rand vegetables by weight and the
2" most important contributor by price after ceré@¥ASs are important source of
aquatic animals compared to other sources suclpas system, market and given
sources (free from neighbours and relatives). SR&accounts for 52% of the total
aguatic animal consumption. Even among some vewyihcome vulnerable groups
such as day labourers and rickshaw pullers, SRSfowasl important in their diet.
Poorer households rely significantly more on SR&hthcher households. The total
amount of SRS consumed by thenhosueholds overdhe was strongly correlated
with total number of SRS species consumed per gadrfurther emphasised the
significance of maintaining biodiversity. The preomsoon dry period as April and
May were low consumption periods in both zonesnR@nd post rainy season July
to October were the peak consumption months inntirthwest zone and June to
November in south-central zone. The year round darparticipatory trial with 29
farmers confirmed the value of SRS within cultuystems with lack of any major
conflicts in the husbandry of non-stocked speciél wopular carps in the system
which, in the past regarded as weed fish and haen lgenerally excluded from
formal aquaculture. The study found a range of iggeaf both commercial and non-

commercial SRS have greater significance to the fuan to the richer households



particularly in terms of household consumption,oime and social value. More
deliberate attention towards avoidance of negatot®ns towards SRS in aquaculture
in the lean season may also expand niche benaditsnén-pond owners and
vulnerable social groups such as fishers. Currenéstigations also revealed the
complementarities of stocked fish particularly dgridry months when SRS are less

available.

In spite of the poor having limited access to portdle seasonal scarcity of water in
dry seasons and habitat degradation, SRS remains@ortant and valuable food
item for the poor in low income vegetable scarcentne. The study recommends
future emphasis on the management and conservatibnth commercial and non-
commercial (mainly for consumption) SRS in FMAS&rtcularly during the lean
season and also to maintain the integrity of teeneable nature of FMAS and its
linkage with the broader open systems for the sustiaavailability of such self-
recruiting population. Finally the study greathflirenced the perception of utilising
both stocked and non-stocked species in formal @aduge. It is necessary to take
urgent steps to avoid negative actions to damage &Rl formulate an integrated
approach to water, agriculture, environment antefies management to sustain them

for current and future nutritional and livelihoaskscurity of the poor.
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Glossary of Terms

Amon
Aus
Baor

Bazar/Hat
Beel

Boro
Chotomach
Eid

Gher

Haor

Hapa
Koom
Pen
Puja
Thana
TK

Trap pond

Rain fed rice cultivation season ( July -November).

Dry season rice cultivation period ( March- April)

Closed water body equivalent to an oxbow lake,ougetveral hundred
hectares

Village market

Seasonal open water bodies often containing lomglggricultural land
Irrigated rice cultivation season ( May — June)

Small fish mainly indigenous species

Muslim religious festival

An enclosure made for prawn cultivation by modifyince fields
through building higher dikes around the field &xdavating a canal
several feet deep inside the periphery of the dikestain water during
the dry season.

Low lying areas that are seasonally flooded, ndgrat 5 to 6 months
per year.

Cloth made enclosure for fish seed nursing or uséidh seed business
Natural basins in flood pain areas occurred byritre current

Bamboo fence or net enclosure for fish culturepgerowater or in a lake
Hindu religious festival

An administrative unit in Bangladesh equivalenatsub-district.

Bangladesh unit of currency; US$ 1= Tk 58, 2002
Ditches to trap wild fishes usually not stocked
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Silver carp
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Tengra
Tilapia

Big head carp
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Common carp
Carp

Small prawn
Minnows
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Carp

Grass carp
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Perch

Climbing perch
Walking catfish
Mola carplet
Carp

Barb

Carp

Silver barb
Stinging catfish
Snakehead murrel
Silver carp
Fotted snakehead
Small cat fish
Tilapia

Aristichthys nobilies
Wallago attu

Cyprinus carpio

Catla catla
Macrobrachiumsp.
Esomus danrika
Macrognathus puncalus
Labeo gonius
Ctenopharyngodon idella
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Colisa fasciatus

Anabus testudineus
Clarias batrachus
Amblypharyngodon mola
Chirrhinus mrigala
Puntius sophore

Labeo rohita
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Heteropneustes fossilis
Channa striatus
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Chapter 1
General Introduction

1.1Introduction

This study is concerned about the roles of spemfiexjuatic animals in aquaculture
those that self-recruit, rather than require regebatocking (‘self-recruiting species’;

SRS), evaluated from the perspective of people i@ on them. The relationship

between SRS and people is viewed in terms of watidhand gender, and related to
geographic zone, resource access and broadehbweels. Benefits of integrating SRS
within formal aquaculture, management strategies thrir impacts on the seasonal
context of food consumption, vulnerability and inw® are investigated. The study
focused on aquaculture and rural livelihoods, kegcges and aquatic systems that

determine the role of SRS in rural livelihoods.

This chapter introduces the concept, rationalesaoge of the investigation described
sequentially as research background, context ad &exurity and increasing human
population, conventional approaches to aquaculegelopment, understanding
poverty, livelihoods, global aquaculture and reskaspproaches to aquaculture in

development.

1.2Background of the research

Fish provide the main source of animal protein ltowd one billion people globally.
Per capita fish consumption has doubled over tis¢ $& years (Ahmed & Delgado,
2000; Delgado et al. 2002, 2003) and productionldvoeed to double again to meet
the projected demand over the next 25 years. Howegwactical constraints to
investment, profitability, resource access, systdfitiency, competition for fresh
water, make the integration of aquaculture withgmi@ulture an important challenge
for the future (Muir, 2005; Verdegem et al. 200&xh and fisheries are an important
part of food security, particularly for poor peopigng in developing countries. In
low income food deficit countries (LIFDC), they nealdp over 20% of animal protein
consumption. Among Southeast Asian fish-dependembtcies, fish provides around
45% of total protein consumption (Prein and Ahnm2@00). One third of all fish now



consumed globally is from aquaculture, and the ntgje produced and consumed in
developing countries of Asia (FAO, 2004). Sustaleabhanagement of the remaining
wild stocks and continued growth in aquacultureunexjbetter understanding of key
systems and use of a wider range of species. Gamasion of the role of fish

populations in diversified livelihoods, local anidlgal demand for fish and substitutes

and environmental degradation, particularly in depigg countries are also critical.

Traditionally wild species of aquatic animals haween a component of farming
systems as well as an important source of foodrzewme for the poor in developing
countries. Aquatic resources within farming systemswhich the household can
manage all or part of the life cycle of aquaticnaals, include ponds, ditches, rice
field trap ponds, rice fields and small canals.Jdating wild fish and prawns from
flooded paddy fields is an ancient practice in east Asia (Li, 1988; Fedoruk and
Leelapatra, 1992). Some species are harvested fbmth such farmer managed
aquatic systems and from open systems like rivarge lakes etc, yields from which.
are typically in decline. The definition of selferaiting species (SRS) in aquaculture
that do not require regular stocking (Little, 200@yuses on domestication of wild
species rather than the biological aspects suckizasetc. SRS can include both

indigenous and exotic species and non-fin fish.

Unmanaged aquatic species in common pool resoarees decline for a variety of
reasons. A combination of siltation of floodplainpod prevention controls,
changing water management practices, competitiowatér use for agriculture and
increased fishing effort has placed heavy pressameaquatic resources. Land
fragmentation at the household level, damagingdsiriechniques and increased use
of chemical pesticides has reduced the availatwlityild fish in Bangladesh (Lewis,
1997). The continuous decline in previously comnspecies and degradation of
common-pool natural habitats has probably stimdlgiople to manage them within
their own household managed aquatic systems aru suecies can no longer be

considered as only ‘wild fish’.

Control and management of open aquatic resourcpsres a level of ‘enclosure’
(enclosed area) to ensure the benefits of manageraenbe achieved. The level of

physical ‘openness’ of any aquatic system is howeftected by season. During



periods of flood, household managed resources eaonhe very inter-connected . An
inundated low-lying area (part of a lake, low- |larak fields) in the rainy season may
form a closed system at the time of draw-down dyrthe dry season. The
classification of ‘closed’ and ‘open’ systems cambeace both hydrological
characteristics and access. Classification of watdres (such as floodplains) is more
complicated when they are hydrologically linked dmghly dynamic (de Graaf et al.,
2001). Water bodies can be classified by the extérikood, depth and duration of
flood, timing and connectivity within the water cesce system (WARPO, 1999). The
exchange of water, nutrients, biota that occurenduitooding events between closed
and open systems affects both productivity and oreasof efficiency. A range of
indigenous and introduced fish species; as wellnadluscs, crustaceans and
amphibians are inevitably present in many rural aagiiure systems unless
deliberately eradicated (Little et al. 2004). Sacjuatic animals naturally or through
active interventions gain access to, and thrive dmall-scale aquatic systems
especially those under semi-intensive or extensim@agement. Sometimes they are
considered by-catch and are under-reported or emirted at all, despite being an
important part of harvested yield. Amechi (1995urid that by-catch in stocked,
semi-intensively managed fish ponds varied fromvieen 20 to over 40% of the total

yields.

The concept of conventional culture in ‘ponds’$aib capture the current realities of
rural farmers in Bangladesh. Farmer managed aqsgstems (FMAS) refers to
aguatic systems that are managed and controllechduseholds regardless of
ownership of the resource. Management is not laniteactivities like stocking and
feeding, but covers a broader definition that idelsiany form of activity undertaken
to enhance the productivity and harvest of aquaganisms (plants and animals) in
the area. Rice-fields, ponds isolated from, orgraged physically within, flooded rice
fields, canals, parts of oxbow lakes, depressioritbod affected areas may be farmer
managed systems. Both terms, SRS and FMAS, argdlateed and important in

characterising the complexity of the aquacultuskdries continuum.

FMAS do not include large open water bodies suchxasow lakes, rivers, or semi

closed lakes leelg. These systems however can be co-managed or coitymu



managed (Ahmed et al. 2004, Thompson et al.1998)m@nagement implies the
share of responsibility of the management of resesiramong governments, local
communities, and various management authorities cohcerned countries
(Salequzzaman and Costa, 2004). Seasonal watezsbsdch as flooded crop fields,
ponds and reservoirs within irrigation schemes a&lan be communally managed by
stakeholders on an equitable basis. Aquatic ressuray be FMAS on a temporal or
seasonal basis. Recent experiences of the World€esfiter in Bangladesh and
Vietnam show that while fish can be cultured comaiiynduring the flood season,
the same land is cultivated with rice during thg deason on a household basis
(WorldFish Center, 2005) and managed as FMAS duttiagy period. Ahmed et al.
(2004) stated that fisheries are complex and iefddent ecological and social
systems that can be managed under different tyjpgoperty right arrangement such
as private, state, community or co-managed, howalNéhese types have their own
limitations. They also pointed out that in someesasommunity control excludes the
poorest people from access to common property respincreasing inequality. Poor
households may however retain access to FMAS threagious mechanisms. Sole
access to FMAS such as rice fields and ponds magskablished through leasing
arrangements or there may be opportunities foitiomal/local access arrangements

such as share cropping

Aquaculture in Bangladesh embraces a diverse raofjeaquatic resource
management, many of which are location specifiaczafiety of types of fish culture
both land and water based (Edwards, 2000) have deecloped in Bangladesh over
the past 20 years including pond aquaculture (moséimi-intensive), rice-fish
culture, pen culture, shrimgher (enclosure) farming, community based fisheries,
cage culture etc. However, rural aquaculture igattarized by marked inequalities
among households reflecting differential accedand and other resources; about one
half of the population is functionally landles®.iowning less than half of one acre of
homestead and farm land (Wood, 1994). The uneaqisalidition of resources in
Bangladesh and the unusually high prevalence afldgsness necessarily complicate
attempts to develop the aquaculture sector innterasts of the rural poor (Lewis,
1997). Some aquatic systems in Bangladesh areumdirstood from a production

perspective but not from a livelihoods or biodivgrgerspective (biodiversity of SRS



populations); such narrow technical and economicspeetives are no longer
considered enough. In the last two decades, dewvenp specialists have widened
their assessment of natural resource- based loadi$ from largely economic
efficiency concerns to encompass equity and enmiemal objectives (Grimble and
Wellard, 1997). In fisheries governance there hasnba shift in objectives from
maximizing production and employment to sustainstgcks and taking wider
ecosystem aspects into account (FMSP-5, 2006). h Stancepts applied to
aquaculture and poverty reduction need a deepeerstathding from livelihoods,

equity and environmental perspectives.

World aquaculture production has grown at an aveeamual rate of 8.8 percent from
1950 to 2004 (FAO, 2006). Aquaculture is growingrenoapidly than any other

animal food producing sector. The annual growtle iataquaculture between 1990
and 2000 was 11.4%, compared to 4.9% for poult§®aXor pork and 0.5% for beef.

Over the past two decades aquaculture has beeof ®he most rapid and technically
innovative food production sectors globally witgrsficant investment, scientific and

technical development and production growth. Iteagrpotential to enhance food
security, alleviate poverty, contribute to rurald®pment and improving livelihoods

is well recognised and likely to continue (Muir,0&) Edwards, 2000 & ADB, 2005).

Asia is the centre of the world’s fish productiordaconsumption. It accounts for over
63 percent of total fish production, and as muchB@spercent of all aquaculture
output. Low value fisheries and aquaculture, whiomtribute significantly to the
livelihoods of poor households, make up an impdnamt of this production. Fish is,
furthermore, an important part of Asian diets. lanBladesh, Indonesia and the
Philippines, it comprises 50 percent of animal @irotntake, while in Thailand and
Vietnam its share is 40 percent. It is the majadt aften the only source of animal
protein for the poor (Briones et al. 2004). The amance of fisheries including
aquaculture in achieving the Millennium Developmédabals (MGDs, 2006) is
presented below (Table 1.1; FMSP-1, 2006).



Table 1.1: Some contribution of fisheries to théléhinium Development Goals

Millennium Some contributions of fisheries
Development Goal
Eradicate poverty and  Food security and livelihood benefits for 200m gdepp

hunger food for 1 billion people

Universal primary Income from fisheries is used for a number of dhycia

education important activities. Nutritional benefits of fish
contribute to a child’s development and learnindjtstb

Gender equality Processing and trading fish are dominated by women,
providing income and some control over household
spending

Reduce child mortality; Fish provide significant nutritional benefits to men
improve maternal health and lactating mother and thus improve maternaltheal

and reduce child mortality in developing countries.
Ensure environmental  Effective management of fisheries contributes to
sustainability ensuring environmental sustainability

Global partnership for ~ Fish are amongst the most widely traded goods adjiob
development Fisheries boundaries often international. Policies
/governance promote management partnerships.
Source: (FMSP-1, 2006)

Although an increasing share of fish for consumptioth now and in future will be
supplied from conventional stocked aquaculture ianddadesh, this trend in
conventional production may actually worsen acdessish by the poor (Roos,
2001). There is an expectation that SRS are ‘wetbds'through competing with, or
predating on stocked species inevitably reducelyiahd returns of stocked species.
However, there is little evidence to support theigsvs. Garaway (1999) found that
despite the high biomass of stocked fish, standiogks of wild fish were similar to
those from non-stocked water bodies with fishingtrietions, indicating weak
interactions and a potential to maintain wild s®ak culture situations. Yoonpundh
(1997) observing commercial aquaculture Tafchogaster pectoralisn Thailand
found that inclusion of other SRS was common asaegy to optimize both yield
and economic performance of the systems. Varioustegsfies may be valid in
improving compatibility of SRS within aquaculturecluding ensuring high quality of
juveniles stocked, especially that the size ofkstdcseed is large (Little et al.1991).
Gregory and Guttman (1996) related farmers’ intarestocking fish to the proximity
of the household managed aquatic systems to conpuohperennial water bodies

that acted as refuges for wild fislntensification tends to lead towards management



of less diverse crops of fish in which SRS are alisaged or eliminated. In semi-
intensive aquaculture many species, not normatlgkstd by the farmer, gain access
to the system. This natural recruitment of aquatictnals and/or deliberate inclusion
of more diversified species by the household hasnbenisunderstood and
undervalued. Conventional aguaculture extensiorsages have so far not only over
looked the importance of those species, but hatem gfromoted management actions
to control, reduce or eradicate them with unknowmpacts on rural people.
Observation of farmer behaviour (e.g. cutting palikks to facilitate entry of un-
stocked organisms) suggests that many householusally ignore or subvert
attempts to prevent such control of SRS. Howevernds to intensification of
conventional aquaculture in response to increasiagand for fish may tend to
change this attitude. A recent comparative studyvéen Vietnam, Thailand and
Cambodia observed less interest and a greateihidaal to eliminate SRS among

farmers intensifying their aquaculture (Moralesle2006).

The importance of SRS for household nutritionkelly to be great in Bangladesh, but
there is currently a lack of data to support thésspective. Large cultured species are
generally not used for home consumption, but rathétured as a cash crop and as
such have less impact on the nutritional statupaufr (Thilsted et al.1997). Better
understanding of extensive and semi-intensive adtuae, natural recruitment and
stocked recruitment of species in aquatic systeand, the management of natural
habitats and man made aquatic habitats are impadanes to explore benefits of

aquaculture for the poor.

Therefore, the current study is motivated to defime importance of SRS to rural

livelihoods and to develop management strategi€&RS within aquaculture.



1.3Feeding people, population growth, relative importace of fish and fish
culture

Bangladesh has a huge population of over 140 mijieople that is growing rapidly
(2.09%, 2000-2005) with a high population densify9@2 persons per Km(EC,
2002). Some 73% of the total land area (147,57¢) ksrused for arable cropping, 2%
for permanent crops, 5% permanent pastures, 15%llaods and 5% others (FAO,
1999). Although the country has achieved succeskedasing food grain production,
food security has yet to be achieved, and whatpuagress has been made may be
difficult to sustain in view of the growing pressusf population on extremely scarce
natural resources. Nearly 40% of the populatioBamgladesh live below the food
consumption-based poverty line, lacking sufficisgources to afford a diet of 2,122
kilocalories (kcal) per person per day, along vather basic necessities (Hossain et
al., 2004). The normal diet of Bangladeshi people isossly unbalanced, with
inadequate consumption of fat and protein, and mitine than 80 per cent of calories

derived from cereals. Women and children are eafigsiulnerable to malnutrition.

Fish plays a major role in human nutrition in Baugsh by supplying around 63% of
the total animal protein intake (Laureti, 1998).tBloe importance of cultured fish
mainly majorcarps and smaller ‘collected species’, is differantong richer and
poorer categories of people (Lewis, 1997¢y (2000) reported that poor households
consume mainly small fish. Technological improvetsen the culture of small fish
might therefore be expected to increase the wetiaor consumers more than that
of the rich. Understanding the importance of fisfthuman nutrition is complicated by
a lack of specificity in reporting. Fish tend to teported without reference to species,
size and source and the huge diversity of specisenfish a very heterogeneous
commodity (Westlund, 1995; Smith et al. 1998). Fisdy be reported in the literature
as - small fish, wild fish, collected fish, assdrfesh etc. Access to, or importance of,

various species to different social groups in rarels remains largely guess-work.

Fisheries management in Bangladesh includes mésheries, coastal aquaculture,
open water inland fisheries and closed water inlagdaculture. Inland waters are
characterised by immense diversity with 260 ind@enfish, 12 exotic fish and 24

freshwater prawn species. In marine waters, thexelds fish and 36 marine shrimp



species and a wide range of turtles, crabs, mdl@u seaweeds (DoF, 2005).
Bangladesh has 2,832,792 ha (MPO, 1989 ;DoF 206E; R005) of floodplain area
which is inundated at various depths ranging frarywshallow (0-30cm) to deeply
flooded (more than 1.8 meter) during monsoon seamena potential area for
aquaculture and culture based fisheries. Underedlasland waters, there are 1.47
million ha of pond area of which nearly half is tcwed ponds, usually stocked with
fingerlings and managed. A further 30% are pondginigapotential for culture
without any structural improvement but not currgmstiocked and the remaining 20%
are derelict ponds, which are not suitable for Gshliure without improvement (Alam,
2001; FAO, 1999). There are 12 million ha of riedds, of which 2.5 million ha are
lowland rice-fields prone to uncontrolled flood,nareds of thousands of shallow
seasonal ponds, ditches, road side canals andationg canals (DoF, 2002).
Additionally, trap ponds in flooded areas whictametwater for only a part of the year
(mostly 4-7 months) have also been identified g®t@ntial resource for culturing
fish at least up to a semi-intensive level (Guptd Rab, 1994). The fisheries sector is
important for Bangladesh economy as it accountsséwne 5.71 % of total export
earnings and 4.92 percent of GDP and more thamillidn people are directly or
indirectly involved (BBS, 2004).

During the last decade the agriculture sector gagvan overall rate of 3.2% per
annum. The crop sector grew at the rate of 2.1%&stoy by 4%, livestock by 7.6%
and fisheries by 7.8% per annum. Poverty in rurahs declined by 1 percentage
point per annum in the last decade (BBS, 2003; ifjoef 2003). UNDP (2000)
reported that Bangladesh is considered one of thst suitable countries in the world
for aquaculture, due to its favourable agro-climatnditions and because it has one
of the highest man-water ratios in the world, ap2@sons per ha of water area (Task
Force, 1991). A greater understanding of ruralasiqusystems and their seasonal
complexity and the importance of different spet¢tepeople, will enhance the role of

the fisheries sector contributing towards ruralelepment and poverty alleviation.



1.4 Conventional aquaculture definitions and its limitations

In Asia the evolutionary process leading to moderms of aquaculture is thought to
have started with storing wild caught fish in baskibmerged in water (Ling, 1977).
It is believed that this practice gradually develdpinto the rearing of caught

fingerlings in nets and eventually earthen poniisl ().

The Chinese simple form of traditional aquacult(@e not exist now) was very
different from modern systems such as the cultérgtlantic salmon that began only
three decades ago. Although aquaculture is the digorlastest growing food
production sector and promises to meet the growsfragtfall in world’s wild fisheries
this success has attracted much criticism. Fisimifay is a potential source of food
for the world’s rich and poor alike although théseconcern about its environmental
and health hazard. Modern aquaculture is at ary stage of development and is
highly heterogeneous. While the commercial agngelt has developed over
centuries; large-scale commercial aquaculturettie Imore than 30 years old. New
technologies, new breeds and newly domesticatedespef fish offer great hope for
the future (Economist, 2003).

Early definitions of aquaculture focused mainly dmological management
perspectives and typically lacked social contexh @arly definition states that
aquaculture is man’s attempt, through inputs oblaband energy, to improve the
yield of useful aquatic organisms by deliberate imalation of their rates of growth,
mortality and reproduction (Reay, 1979). A revisidinition of aquaculture used by
the United Nations Food and Agricultural Organmatstates that aquaculture is: *
the farming of aquatic organisms including croceslilamphibians, finfish, molluscs,
crustaceans and plants, where farming refers fio tbaring to their juveniles and/or
adult phase under captive conditions’. Aquacultateo encompasses individual,
corporate or state ownership of the organism begayed and harvested.’(Rana,
1998). According to Beveridge and Little (2002)stdiefinition omits common forms
of access and exploitation rights and suggestedkisyocriteria 1) some form of
intervention to increase yields, and 2) thereitisee ownership of stock or controls

on access to and benefits accruing from, intergasti
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Fish consumption trends are very heterogeneousaliyohregionally and within
countries (Kent, 1997). Current policy to advanishdries lacks attention to equity
issues and needs a balance between social, ecoramdicenvironmental goals
(Campbell and Salagrama, 2000). Consumer demandrdanic aquaculture, issues
of animal welfare, environmental concerns includingeed for more water efficient
aquaculture production systems, human and soceksgaf aquaculture are current
concerns. Brown (2001) states that around 2 kgraingconcentrate is needed to
produce 1 kg of live fish, where roughly 1000 ktref water are used to produce 1 kg
of grain (Brown, 1999). Furthermore some of theanapecies of fish intensified are
carnivorous requiring feeds based on, or includiigl level of fishmeal and oil. As
animal production including aquaculture is a mayater consumer. Verdegem et al
(2006) emphasised water efficient pond aquacultame enhancement of feed
production within the system. More reliance on ratdeeds and fertilization to
increase pond productivity will reduce water useagquaculture, but not enough to
make production as efficient as most terrestridnah production systems. Viewing
pond-based production from a broader whole farnspestive in which the pond
supplies irrigation water for associated horticigtincreases efficiency substantially
however (Karim, 2006).

Aquatic systems supporting the active rearing ofgbely owned fish stocks and the
harvesting of wild fish held in common ownershipwell understood. But many
livelihoods are linked to ‘halfway’ systems betwemsnventional ‘aquaculture’ and
‘fisheries’ and there is a large knowledge gap his tarea. Approaches towards
commercialization and intensification of aquacwdtwithout neglecting the needs of
poorer people who produce fish only for local marked home consumption need to
be developed (Lorenzen, 2000). Little (2002) alsgplkasized a need to understand
how the poor benefit from the SRS in farmer managgstems. In assessing the
consequences of decreasing fish supply for humad &ecurity, it is important to
distinguish between effects on the population aghale and effects on the poor,
those most vulnerable to malnutrition (Kent, 1998wis et al. (1996) reported that
development agencies in Bangladesh are mainlyifisiog increases in production
and income with a lack of understanding about ace@e®l equity for low income
households. Such approaches lay behind the expao$iproduction of relatively

expensive Indian Major Carp species consumed mainlych households rather than
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smaller, more accessible, ‘collected’ species upbith lower income people mostly

depend.

The introduction of species or strains into protechabitats for aquaculture, stock
enhancement, or for culture based fisheries care fsgnificant implications for
biodiversity (Beveridge et al1994; Leach, 1994; Myrick, 2002). Hence, it is
necessary to understand the constraints of aquaeulincluding culture-based
fisheries, from a biodiversity and environmentalgpective (Minkin and Boyce,
1994). A major advantage of aquaculture is the drigitroductivity per unit of land
and water compared to more extensive productiotesys but this can result in loss
of common pool resources that are unmanaged ahapiwally diverse (Thompson et
al. 1999; Prager and Thompson, 2005). Aquacultuas been interpreted as a
mechanism for resource capture by the better dfie@expense of poorer people and
the wider environment. Such ‘elite capture’ (Grgger al. 2007, Plateau and Gaspart,
2003) might result in both less water available &ord a diminished fauna in, natural
habitats.

Limited access to natural resources, inefficiemtdlause and poor social equity
currently undermine the benefits of aquaculturesp@rity in per capita aquatic food
supply, low system efficiency and a lack of appiajgr market interventions are also
the areas of limitation in aquaculture (Muir, 208&veridge and Little, 2002). In the
light of the critique to which the Green Revolutiohthe major food grain crops has
been subjected, a balanced approach of both comaheoale industrial production

and less intensive, environmentally sound prodoctgystem needs to evolve.
Specifically aquaculture and capture fisheries needde complementary rather than

competing with each other (Bush, 2004).

Roos (2001) carried out a study in central Bangladend found that the supply of
fish from aquaculture had partially filled the gaygated by the loss of fish supplied
from capture fisheries, but the main beneficiars#saquaculture were better-off
households. Aquaculture production is currently oh@ied by a small number of fast-
growing carp species and this may be reducing slityein the Bangladeshi diet (Roos
2001). Benefits from aquaculture may therefore loeenbiased to richer than poorer

people, limiting the role of aquaculture in povemrguction.
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The convention of managing mostly stocked Indianjavi&€arp and some Chinese
carps apart from reducing local biodiversity aldacps dependence on purchased
inputs. The most common management activities unaeagjture are the stocking of
hatchery produced seed and external feeding. Aoaptd Mazid (2002), poor access
and cost of quality seed is the single greatesitdiion to the expansion of
aquaculture. Hambrey et al. (2001) also suggedtatl ane of the main factors
limiting the access to aquaculture by the poorertase of society remained a
requirement for seed and feed. But, in the fieldiiarmers continue to rely to some
extent on SRS. Barman (2000) working in northweshd@adesh stated that farmers
managing aquatic systems had greater reliance mmah@eed in areas distant from
seed markets. Observation of farmer practice indflaffected areas suggested that
they managed SRS during times of flood and stastdok large seed (over wintered)
during the post flood period. In drought-prone ardeey may prefer to manage SRS
concurrently with a low density of carps where bb#ichery seed and wild seed is
less accessible to poor (Barman et al. 2002). Aceptual idea (personal
communication with Dave Little) of different seedusces based on different

management options in different systems is preddmttow:

Table 1.2: Relationship of fish seed source ané#ggystem type and management

Seed source Type of aguatic systems and management
Farmer managed aquatic Open aquatic systems
systems (FMAS)

Only Hatchery Conventional Aquaculture Only possible by setting cages
of only carps in ponds, cages(FMAS) in a open system
pen/enclosures

Hatchery + Non-hatchery SRS + carp managementStocking/Conserving  of wild
ponds, rice fields, closed canalsbroods & seeds in lakes

Only Non-hatchery Only SRS in trap ponds Wild  stock harvest and

(Only natural recruitment) (sustain a natural recruitmenimanagement without stocking
process, linking systems) seed.

This indicates that the aquatic system managen@igns involving SRS depend on
the 1) value, availability and status of wild stecR) seasonal and other types of risk
of stock loss from flood or drought, and 3) pregeacabsence of hatchery in the seed
distribution network. Therefore, reliance on SRSlikely to be highly context
specific.
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The extent to which conventional aquaculture cdp imepoverty reduction is a major
policy question (Edwards, 2000). To promote poveidgused aquaculture and
fisheries, credit was introduced in Bangladesh. &lmv, credit to fisheries and
aquaculture accounts for only 1.5 — 4.5 % of thacafjural sector (World Bank,
1991) in Bangladesh and rich farmers and afflueppe have enjoyed most of the
benefits of easy credit. No effective model of d@rddths been evolved specially to
benefit the landless (Alam, 2001). IFAD’s (Inteiinatl Foundation for Agricultural
Development) experience with rural credit in Baxglsh suggests that reaching the
very poor is remaining a challenge (Mallorie, 2002pwever, though a large number
of ponds have entered into the lease market, paligrincreasing the access to ponds
benefits are mostly accessed by better off farr{leafique, 2003). This is explained
partly by lower resistance to risk situations sastflood, drought, seed unavailability
etc. of poorer people. “Credit has been seen asaurce to borrower households, but
credit is also debt and is a risky strategy for gumrest and most vulnerable to

economic stress” (Rahman, 1999).

In a land-scarce country like Bangladesh a decreéastarm size is linked to
intensification of farming but opportunities fortémsification in smallholder farming
systems are limited as most farmers are not ableayofor the necessary external
inputs (Peters et a2001). A tendency for poorer households with acteseasonal
or perennial water bodies to reduce investmentaadtrely more on the natural asset
base is understandable. A greater reliance on 8Rf§uaculture which require less
external inputs and might reduce dependency onitcfed seed and other inputs
might be expected to be greater among the res@aoe-A challenge is to assess the
impact of non-stocked species and their managemeattices in conventional
aquaculture. Polyculture of mixed Indian and Chinearps along with SRS appears
to have great potential and might allow aquaculdiversification that benefits the
poor. But management of such wild species in aquaeuhas received very little
attention among policy makers, researchers andsgoadg promoters. In order to
develop management strategies for self-recruitpeci®s in aquaculture, research is
required in areas that bridge social and naturgnses. The dynamics of the self-
recruiting populations at the local and meta paputalevels, interactions between

stocked and self-recruiting populations need t@a$messed together with an analysis
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of the roles and impacts of such species withitucelsystems. Moreover the impacts
of conventional aguaculture management practicesetfrrecruiting species require
analysis (Little et al. 2000).

The genetic profile of SRS are inevitably congrueith populations in the vicinity
given the ‘porous’ nature of FMAS. The wild poptidas and those occurring in
aguatic systems managed by households are linkdédnwa larger integrated and
complex aquatic system that typically comprisemyeanals, rice fields, ponds, large
perennial water bodies, trap ponds etc (LittleleR@04). FMAS might play a role in
sustaining wider biodiversity in seasonally floodggio environments by acting as
refuges for adults in dry season and breeding plate¢he rainy season. Therefore,
holistic thinking that considers both biodiversdapd production of aquatic systems
like - low land rice fields, ‘derelict’ ponds, roaitle canals is required. Such systems
have been identified as being ‘under-managed’ (&apd Rab, 1994) but an issue is
if their roles as refuges for un-stocked aquationats can be maintained whilst
production is intensified using stocked seed arditiathal inputs.

The evolution from “capture” to “culture-based #s#” has a long history. Instead of
being complementary components of an over all ¢jvaguatic resource agenda, a
tendency is for both aquaculture and capture fiskedo become competing areas of
development (Bush, 2004). A location specific ustimrding on the aquaculture and
fisheries continuum is also important for futureuaculture (Figure 1.1). An
improved distinction between the different degreésemi-intensive and extensive
culture systems (Muir, 2005) might help to defite trole of non-stocked aquatic
animals or more specifically SRS in broad or maveplex aquatic systemBigure
1.1 illustrates the aquaculture and fisheries ocomim explaining various steps of
evolution and suggests the major areas of inteh@sSRS. To a background of
continuous decline in capture fishery habitat, stép maintaining biodiversity not
only of open water extensive systems but also uladge and small scale aquaculture
and culture based fisheries is essential.
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Aquacultore V Fisheries

Systems with greater potential for development of
SRS

Figure 1.1: Aquaculture and fisheries continuumdified after: Guttman, 1996).

In Bangladesh, it is recently realized that promo®bf aquaculture has not considered
the balance between the fish produced being a “caglf and that as a “subsistence”
food crop. Normally large carps (Indian major carpee considered as a cash crop
and small indigenous species of fish (SIS) and 8RSypically used as food fish by
the poorer households. It is clear that the cultdrenly large carps can have negative
impacts on the family nutrition in rural areas (Vdah2003), which demands a shift in
promoting small indigenous fish or SRS speciesafpraculture. Deliberate exclusion
of SRS in semi-intensive aquaculture may not orlyllkadvised in terms of broader
biodiversity and local benefits to the poor bugimighly flood affected country like
Bangladesh it appears important to assess the-offsleén managing SRS in

aquaculture systems of variable intensity.

Another important issue is to understand the nedatidvantages of different socio-
institutional approaches to aquaculture and culbased fisheries. Community based
approaches may have a clearer pro-poor agendaréunl@erently constrained by
social factors and require years of capacity bongdbefore they are effective (FAO,
2002, Lovett et al. 2006). In such a context hoakkmanaged approaches also need

to be further refined as a pro-poor approach.
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If growth in aquaculture is primarily linked with are commercialised production,
options for resource-poor producers may be liméidough niche opportunities may
expand (Muir, 2003).This context raises the questio what extent and how
aquaculture should be intensified or diversifiedd &or whom? It might be also
important to understand the seasonal role of aduwaeun terms of benefits for the

poor.

Therefore, there is a growing need to redefineaheropriate nature of aquaculture
interventions appropriate for the poor addressisgues of access, equitable
consumption of fish and other aquatic animals, rmnental concern and social

benefits.

1.5Importance and role of SRS

Research in Bangladesh and other south-Asian desntnas highlighted the
importance of SRS in managed systems and the ga@eées from natural habitats to
the livelihoods of the rural poor (Roos, 2001; Mazier and Lorenzen, 1999, ITDG-
B and BASC, 1998; Garaway, 1999; Gregory and Guitndi®99; Amilhat et al.,
2005).Terms such as native fish, small fish, trash fistgesirable or weed fish, small
indigenous species (SIS), small native species JSHck fish, white fish are
familiar in Bangladesh among scientists, developrpeactitioners and even farmers.
These terms reflect the traditional characteristiod importance of different types of
fish. Species that naturally breed in ponds acelfield systems or gain access to the
aguatic systems themselves, or by farmers’ actenesyery important to consider in a
pro-poor and pro-environment type of culture patterhe concept of SRS has a user
perspective and is more about how farmers try iliz@itthe commodity rather than
being solely a biological perspective. Nor is thefimtion limited to fin fish,
delimited by size or exclusive to indigenous specig#he term “SIS” (small
indigenous species) is a re-interpretation of Béngard “Chotomash” (literally
meaning small fish) which have been defined asispeghich grow to a maximum
length of about 25 cm (Felts et al. 1996). If saphcies are managed and harvested in
farmer managed systems, these can also be defin8&3. Studies have shown that

the numerous "miscellaneous” small fish caught fftodplains and lakes by poor
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people, which have been neglected in official stiats and policies, provide relatively
more essential nutrients than the large fish spdeieoured by fish culture programs
(FAP-16, 1995 ; Thompson et.al999). Only recently SIS species have been
considered as an important source of essentialavauwt micro nutrients, which play
an important role in maintaining nutrition levetsthe country (Thilsted et,al997).
However, the culture of such species has not yen lztempted on a large scale in
Bangladesh (Wahab, 2003). Fish biologists have elsssified fish into black and
white species based on their migration pattern tmeeding grounds (Payne, 1997).
Species belonging to the black fish category, idelthe great majority of small fishes
and larger fishes such ¥gallago attu andLabio goniusthat breed on the floodplain.
“Black fish” start breeding with the arrival of veaton the floodplain, whereas “white
fish”- breed in rivers. The term ‘wild fish’ refete species that are un managed by
farmers and occur in open systems such as rivetdaaige lakes. As these systems
often physically, although temporally, connect wiiWAS, such species may also be
SRS although if their reproduction cycle needs s&de specialized hydrological or
physical environments they may not be self-sustginvithin the FMAS. The term
self-recruiting species (SRS), however, adds ditiweds perspective to emphasize
the importance of those species that do not reqeigellar stocking, as costs and
benefit are likely to be different to those inhdreith stocked species. Most of the
SRS known to be important in aquaculture (e.gpitls, small cyprinids, snakehead,
catfish and invertebrates) are capable of carrgungtheir life-cycle either within the

aquaculture systems or at least within the locedar

The current study aims to quantify and define tle of SRS from farmer managed
systems, the seasonal dimension of their contobub rural livelihoods and identify
sustainable management approaches. The import&a8RSin the context of overall
diets to rural households compared to other aquaatimals (both wild and stocked

species) will also be assessed.
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1.6 Poverty, livelihoods and aquaculture in Bangladesh

Poverty has many faces, changing from place toepéand across time, and has been
described in many ways. Poverty is hunger, povéstypowerlessness, lack of
representation and freedom. Although the absoluteb®rs of very poor continues to
increase, the proportion of the developing worldpulation living in extreme
economic poverty, defined as living on less thanp®t day, has fallen from 28
percent in 1990 to 21 percent in 2001 (World B&1Q2).

In Bangladesh, about 70 percent of the countryfsuladion are rural, of which 50

percent live in poverty and more than one in fixe lin extreme poverty (FAO,

1999). Aquaculture contributes to the livelihoodghe poor through improved food
supply, employment and income (Edwards, 2000). Réceviewing aquaculture as a
component of development rather than aquacultuveldpment has become more
acceptedMuir (1999) illustrated the features of aquacultared poverty as below
(Table 1.3):

Table: 1.3 Primary features of aquaculture and ggw®urced from Muir (1999)

Positive opportunities Potential constraints
®  use otherwise underused resources ®  may give rise to resource access
¢ potential access for landless poor conflicts
*  possible options for artisanal *  possible market imitations-
fishing groups seasonal gluts/high prices in other
&  opportunities for home food circumstances
supply and wputs to local markets o wealth creation dynamics may
¢ involvement of women and disadvantage poorest sectors
children * may depend on expensive seed,
*  mayv encourage better water feed mputs
management, with other benefits ¢ technical skills may be too
*  range of secondary opportunities complex
*  may add to production risks
*  may increase exploitation of
vulnerable groups

The dimensions of poverty have been understood destribed in many ways.
Analysis of poverty requires disaggregating thergowd examining the many factors
and combinations of factors that cause the powarijifferent poor people. Hulme
and Shepherd (2003) suggested a five tier categome of poverty considering the
extended duration of poverty as — Always poor: whose poverty score (income,

consumption, nutritional status, human deprivatioex etc.) in each period (five
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years) is below a defined poverty line. @3ually poor whose mean poverty score
over all periods is less than poverty line but moé poor every period. 3yhurning
poor. whosemean poverty score is around the poverty linewhd are poor in some
periods but not in others. Hccasionally poarwhose mean poverty score is above
the poverty line but have experienced at leastpmred in poverty. 5Neverpoor:
whose poverty scores in all periods are above thenty line. However, there are
other classifications used in Bangladesh for pgvanalysis such as destitute, ultra-
hardcore poor, hardcore poor, moderate poor anghoeo(Mallorie, 2002) which are
context specific but may also consider the duratibpoverty. Hulme and Shepherd
(2003) also noted that in any analysis of chronawepty and livelihoods, it is
important to differentiate whether onereferring to an individual, a household, a
social group, a geographical area, aoantry. The ‘household’ usually defined as a
group of people who ‘eat from the same pot’ and livthe same residential unit has
been the commonest unit of analysis for studieshabnic poverty to date. Critics of
both neo-classical and Marxist approaches havectegjethe characterisation of
households as ‘natural units’ (Harris, 1981) andehtéheorised households as social
units in which social and particularly gender nelias need to be examined (Beall and
Kanji, 1999).Critiques of the ‘homogeneous’ household mean sioate research
will have to focus on the ‘individual level’ or mr&#-household level and some poverty
or livelihoods analysis can be focused on spegifirps of people. Sometimes these
are ‘real’ groups and have a common social idersitgh as fishers, pond owners,
pastoralist communities etc. It may also necesgafpcus on inhabitants of specific
regions — such as remote rural areas, urban slomdand areas, high land areas etc.
Another important aspect of livelihoods, povertylaguaculture analysis are broader
macro-level trends occurring in Bangladesh. Towdid@003) reported that many
changes have recently occurred to livelihoods ingiadesh which vary from place to
place and region to region. Firstly, the gap betweeal and urban has been declining
fast. Secondly, markets have developed and im&ages intensified at various
levels. Markets are increasingly playing an impatrtale (Farugue, 2007). The forces
of globalization are taking industrial commoditiato village markets. Thirdly, there
have been changes in allocation of labour forceolais moving out of agriculture-
based livelihoods and entering into non-agricultlixeelihoods. Karim (2006) again
described in the context of peri-urban and ruratatmns in the north-central

Bangladesh the importance of non-agricultural @i within livelihood portfolios.
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Faruque (2007) reported on the importance of matkeamics to the development of
aquaculture in three regions of Bangladesh (soeittral, northwest & north-central).
In particular he found that the number and typenarket channels from rural
producers to urban markets had significantly insegla Haque (2007) observed that
farmers’ involvement with non-farm activities caause rejection of rice field based
fish seed production technology in the northweshd@adesh. The struggle of rural
survival in many low income countries is increasmniinked to diversification of
livelihoods of which the key determinants can kbentified as seasonality, risk, labour
markets, credits markets, asset strategies anagatrategies (Ellis, 2000). Rural
livelihoods in Bangladesh have been diversifiedhbiot the agricultural and non-
agricultural sector but are likely to retain a sgseasonal pattern. As diversification
of livelihoods has been identified as an imporstnategy reducing poverty through
alleviating vulnerability (Frankenburger et. &000; Allison & Ellis, 2001; Ellis,
2001), livelihood priorities and preferred outcoms&sould be understood before
aquaculture is identified as a potential form ofedsification

In Bangladesh, poverty dynamics need to be undmistoterms of linkages between
adverse shocks (such as massive floods and drugintal income, credit markets
and nutrition (Hossain et al. 2002). Moreover, taptare the multidimensional
features of poverty, any situation has to be viettwdugh a variety of indicators -
levels of income and consumption, social indicatarsl indicators of vulnerability to
risks and of socio/political access (World BankD2D Any change in the pattern of

livelihoods needs to be fully understood to infappropriate interventions.

Associations between aquaculture and broader hiwetls are complex (Muir, 2003)
and include assessment of many factors apart fnaome. These include gaining and
retaining access to resources and opportunitiedindewith risk, negotiating social

relationships and managing social networks andtinisins within households, and
the wider communities (Beall and Kanji, 1999). Garn(1998) explained that an
assessment of livelihoods assets should include batterial and social resources.
Ellis’s (2000) approach is widely utilised and &t core proposes that the way in
which a household meets its present and future shesattl pursues its aspirations,
must be seen holistically and dynamically. By exanyg the full set of ‘assets’ at the
disposal of any households the factors that shhpenell-being or ill-being of its
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members can be understood at the micro-level iatgtetail (Murray, 2000) or at a
meso-level through sample surveys of settlemerdscamparative aggregate analysis
(Ellis, 2000). This can shed light on the ways itista household members,
businesses, ‘civil society’, and the State intetaatreate, maintain or reduce poverty

and vulnerability.

D E

Livelihood platform  Access modified by  In context of Resulting in Composed of With effects on
Social relations Trends Natural resource (NR}  Livelihood secunty
- based activities
Gender Population Income level
Class Migration Collection Income stability
Age Technelogical change Cultivation (food) Seasonality
Ethnicity Relative prices Cultivation (non food) Degrees of risk
Macro policy Livestock
Mational economic Mon-farm NR
Assels trends
Instifutions Weorld economic Livelihood
Matural capital trends strategies
Physical capital Rules and customs
Human capital Land tenure
Financial capital Markets in practice
Saocial capital
Shocks Non-NR-based
Environmental
Crganisations Drought Rural trade sustainability
Floods Other services
Associations Pests Rural manufacture Soils and land quality
NGOs Diseases Remittances Water
Local admin Civil war Other transfers Rangeland
State agencies Farests

Biodiversity

Source: Ellis {2000b:20).

Figure 1.2: Livelihoods framework for micro polieyalysis (Ellis, 2000).

Livelihoods research needs to be carried out ab Hutusehold’ and ‘community’
level and involve empirical investigation of therieais combinations of modes of
livelihood and, above all, of the relationships vimstn them (Murray, 2001).
Additionally understanding changing livelihoods uegs a defining of the structural,
historical and institutional elements of what may ¢donvenience be called its macro-
context. A time-frame must be specified, key Malga identified, important trends of
change discerned. If livelihoods research is dé@db the diagnosis of the causes of
chronic poverty, the circumstances of poverty dmreasons for poverty should be
understood through a detailed analysis of socialtioms informed by the particular
historical context. This implies a structural elational view of poverty, and, in turn,
that understanding of its ‘persistence’ or itsactability or its ‘deepening’ should be

driven by questions about inequalities of power (fdy, 2001). The implications for
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‘policy-making’ from such research should contairpleit reflection on the
particular, relevant, contexts in which ‘policy’ made, with reference to the key
guestions; Who makes policy? How is it made? Wbat purposes? For whose
benefit? With what outcomes?” (Murray, 2001).

In a livelihoods focused study, developing an ustéarding of vulnerability is one of
the important challenges linked with all steps oflgsis. Vulnerability has many
dimensions including environmental, physical andadeatures and combinations of
these. Floods and droughts are common phenomenBaitgladesh and cause
fluctuations in food availability, employment andges and affect land and water
based food production systems increasing vulnetablowever, the “risk-centric
view” of vulnerability is typically defined as vaiility in living standards caused by
consumption or income shocks. The “rights-centrew is that a lack of social and
political rights causes vulnerability. Both the weeare important in considering the
implications of vulnerability for poverty reductiofSen, 2006). The specific
vulnerability context of aquaculture as an activigs many features such as - limited
access to ponds and lands, poor productivity duwater scarcity and prolonged
winter, acute and large-scale food shortages dusatoral disasters like flood and
drought. Gender and well-being disparities in asd®, or consumption of, aquatic
animals are important aspects. Poorly diversifiemtipction systems and poor access
to inputs and markets and high levels of indebtsdretc. might also be expected to
increase vulnerability. Haque (2007) found in @erg study in northwest Bangladesh
that changes in land tenure increase vulnerakalibong rice field based fish seed
producing households is also a factor of rejecobrsuch seed technologies. The
vulnerability of the poor who are most dependentopen access resources has
increased as access to open fisheries resourcembsanore controlled than in the
past (Roos, 2001). Increased access to financptatehas created more access to
ponds and other aquatic resources (Toufique, 200Riordan, 1992) but the better
off have gained more than very poor. Multi-ownepstif ponds may impede
management decisions and lead to conflicts in tdrfor aquaculture. Karim (2006)
found that active integration of household porids {ish & associated horticulture)
were more frequent in those systems managed blediogiseholds. There have been
various attempts to improve or maintain accesshef poor to aquatic resources.

Impacts of NGO group based larger ponds with lasg]jlenarginal farmer has shown
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mixed success and failure although Grameen Baskshacessfully worked with
landless groups to access public ponds for fistue(O’Riordan, 1992). Community
based fisheries initiatives were in many casesndoto be controlled by political
interests or influential people rather than therp&wssibly poorer people and share-
croppers who do not own ponds may get the chande tmme sort of aquaculture or
deliberate management activities with fish in rifields they own, lease or
sharecropped (Thompson et al. 1997). Garaway (1888)d that stocking in small
community water bodies reduced regular accesshddir the poor in Lao PDR.
Harvest of aquatic animals is associated with #esaenal features of the flood cycle
and fisheries biology may be associated with valb#ity as shown in the seasonal
fishing cycle by Craig et a(2001) modified from Hoggarth et al. (1999) (Figur.3)
The harvest from FMAS and open systems are rel@édcome and consumption

vulnerability.
Fishing Cycle : Set-&-wait & Barrier gears Set-&-wait & Barrier gears
hoovering gears chasing gears
+— 44+ 4>
Fish Life Cycle - 20 - Survive the dry Spawn & Feed & grow Migrate off the
yele : | season & migrate on to floodplain
19 | prepareto the floodplain
| spawn
— 18 -
. Dry Flood Drawdown /
Flood Cycle : e
u Season Dry Season
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harvest

Figure 1.3: Fishing, fishing biology, flooding aadquaculture (source: modified after
Hoggarth et al.1999, Craig et al., 2001)

A Fisheries Sector Review study of Bangladesh (RBDggested that with the right
mix of policy and investment the potential for figheries sector is potentially high in
spite of increasing constraints over the comingadec(Muir, 2003). Therefore,

continuous improved understanding on the role afaaglture to reduce poverty is
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very important. The above discussion on povertyJnemability, aquaculture,
livelihoods and its analytical frame work providesethodological and contextual
insights which applied in the current study to ekamthe role of aguaculture and

aquatic animal and SRS.

1.7 Research approaches to aquaculture in developnte

In 1980s and 1990s there was a shift from so calddeprint’ or top-down
approaches to bottom up rural development and wéisphasised development as a
process (Ellis and Biggs, 2001; Mosse et al., 19P8jticipatory approaches tend to
be less extractive than top down approaches and srapowering of those involved
(FAO, 2000). The development of rapid rural ap@a{®RA) techniques in the last
two decades was stimulated largely from the linote&® and cost of traditional
structured survey approaches (Chambers, 1994)icipatory techniques, in which
the researcher plays more of a role of catalystfaaititator for the farmer (Scoones
and Thompson, 1994) uses tools such as povertyinggnkesource mapping
(Lightfoot et al.,, 1992; Townsley, 1996) and seaooalendars. Participatory
approaches evolved from RRA and are used in mamgnsfosuch as -active
participatory research, agro-ecosystem analysisapptied anthropology (Pretty et al
1995). PRA tools are being applied to the desigrfaomer-managed research,
monitoring and evaluation (Lawrence et al., 1997 mstitutional analysis (Crowley
and Appendini, 1999) though the use of some RRA/RBéhniques have been
guestioned, both for their growing ‘rigidity’ anfdr becoming an ‘end in itself’
(Edwards and Demaine, 1997). However, well planraplications of PRA
techniques such as ranking are now commonly usexte Vecently participation is
being reviewed in a broader context, as to wherésitin relationship to broader
development trends especially the promotion of naéisation and other forms of
participative governance (Hickey and Mohan, 200Research methods have
gradually become more participatory, creative,ifiixand diverse in nature. What is
distinctive about participatory research is not thethods, but the methodological
contexts of their application, differentiating iton conventional research in the
alignment of power within the research process ii@ail and Jewkes, 1995). It
emphasizes action rather than only understandiageaivith perhaps action later.

Participatory approaches towards a more collab@air collegiate research process
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include Participatory Rural Appraisal (PRA), Papatory Action Research (PAR),
Participatory Research (PR) etc. PAR and PRA havrécplarly important roles in
planning and implementation of activities withidevelopment cycle. There has been
growing concern that approaches of fisheries rebeaged to change but this process

is however, at a very early stage (Campbell & Salag, 2000).

In demand-led participatory action research itngartant to link research with

innovation. Deeper understanding of interactive amdss-disciplinary science,
innovation and research is important to apply te participatory process. Many
scientists believe, innovation is not primarily abddoing scientific research’

(Leeuwis, 2004, Leeuwis and Remmers, 1999). Scierane be rather strong at
analysing what happened in the past, but is wealomposing, or synthesising, the
future (Remmers, 1998). Whereas innovation is esdnsynthesis, research is
essentially analysis, but doing research and gathefata can include interactions
between researchers and stakeholders that impigpitgamoments for both. Thus
scientific insight and investigation can play anportant role in social learning

process and joint fact finding within a context rdgotiation (Van Meegeren and
Leeuwis, 1999). But innovation processes are tkafylito be successful if they are
owned and /or initiated by scientists alone (Breeasd Bunders, 1999; Leeuwis,
1999). For ‘interactive’ and ‘cross-disciplinarycisnce (Roling, 1996) it requires a
different modes of operation by scientists as)-i@ensive cooperation between
stakeholders, change agents and researchers §s}yaisziplinary cooperation among
scientists (c) greater emphasize on-farm experiatient and (d) new procedures for
setting research agendas etc. (Leeuwis, 2004; ergil997; Bouma, 1999). These
are new challenges. However, many universitiesrasdarch institutes are not well
equipped for ‘interactive’ and ‘cross-disciplinascience (Rdling, 1996). They often
employ scientists who follow linear models of imation and are often more
‘research’ than ‘innovation’ oriented due to préiva reward structures and funding

arrangements.

In natural resource management research, a sbift fresource first” to a “people
first” approach has become accepted (Chambers,)1988m ‘commodity’ to
‘people’ was the new direction — humanization ofesce in action research was

observed. Focusing on people and participationngtyoinfluences the research
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process and outcomes. A recent but less pronounogd has been towards the social
and cultural aspects of the fishery (Campbell anth@ama, 2000). Moreover, an
interest in process research rather than a comfaetss on products of the research
has gained relative importance. A blending of qitatite and qualitative tools in

research is also now appreciated. Both adaptivestnatiegic types of research are
recommended for short term and long term benefithbvard, 2000). Flexibility of

choosing a wide range of tools (qualitative andngjtegtive) is very important to grasp

the real fact to assess any ideas critically.

In the 1980s participation was defined as a probgswhich participants or client
groups influenced the direction and execution eettgoment programmes to enhance
well-being in terms of personal growth, income f-seliance or other values. Local
ownership and acknowledgement of analytical capiesilof local people (Chambers,
1994), are among the key tenets of participatopr@gches. However, participation is
complex and often misunderstood. All too often teem is used to describe a
situation where village people are merely co-opieid an outsider’'s activities.
Participation in its more advanced form is much enooncerned with fostering
relationships (Campbell and Salagrama, 2000),ffaea the normative biases of non-
locals (Mohan and Stokke, 2000).

Finally, the importance of cross-disciplinary restain fisheries is also now more
recognised. The World Bank (1992) reported thatléiel of integration of fisheries
research with other sectors and disciplines has Hew. Clearly the use of
participatory approaches in fisheries researchd@velopment is comparatively new,
but increasingly becoming more important as digtgy approach have failed to
embrace the complexity of needs. The above dismussin participation and
participatory research indicates a new trend emgrigetween fisheries development

and research.

27



1.8 Short description of SRS Project and the current pet of the study

Considering the researchable context discussedeabavfour year collaborative
project was developed and implemented by the ustibf Aquaculture, University of
Stirling, Asian Institute of Technology, Bangkokdaimperial College London with 5
partner countries (Bangladesh, Thailand, VietnammBodia, India) in South and
South-east Asia to investigate the potential ofsalruiting species in aquaculture —
and their role in rural livelihoods. In Bangladesmtermediate Technology
Development Group (ITDG) - an international NGO whs key partner associate
with Bangladesh Agricultural University (BAU), Mymsingh. A full four years
(2001 — 2004) of field research comprising papadory community appraisal,
household survey, intensive year round househotthitoring and qualitative
investigation were carried out as well as a onar yflarmers participatory trial.
Finally, a one year (2005) dissemination phase suggported to share information
and influence relevant decision makers. The rekeaimed to investigate the
potential of SRS in existing aquaculture systenusidantify and field test approaches
that included SRS to optimize overall benefitshe poor. The purpose of the project
was to characterise the role of self-recruitingcggein different aquaculture systems,
and to develop management approaches that enh#meguioduction of, and access

to, such resources by the poor.

This purpose was achieved by delivering four ddtoutputs:

1. Role of SRS in Asian farmer managed aquatic (adtiae) systems
understood.

2 Importance to livelihoods of SRS produced in agltare systems defined.

3. Management strategies defined to optimise prtomluof, and access to, SRS

within the livelihoods of the poor.

4. Dissemination of results and promotion of manag& and policy

recommendations.

However, this PhD study under the project focusedame specific areas of the

whole project work..
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1.9 Research objectives and key questions

The current study therefore focused on the follgngnestions;

1) How do the SRS in farmer managed aquatic systews tlifferent roles and
importance to people?

2) Are these roles, importance and impacts on livelitsodifferent over time?

3) How, and in what ways, do these impacts on peopleihoods occur?

4) Who benefits from the presence of SRS in aquatitesys and the relative
importance of SRS.

5) Can aquaculture incorporating SRS be improved tetigthe poor?

The central focus of the current research waslyfitst better understand people’s
livelihoods, their needs and priorities for SRS #men secondly to relate this to the
ecological and biological aspects of SRS manageraadt their interaction with
stocked species.

A working hypothesis was that the management of ®R8n aquaculture systems in
the northwest and south-central regions of Banglades able to bring about
sustainable nutritional, social, economic and emrimental benefits (environmental
benefits means better aquatic environment with rdeveaquatic animals on which

poor people rely on).

1.10 Framing working hypotheses and structure ahe chapters
The research was conducted in 7 different stepsedan the focus and sequence of

investigation specific working hypotheses were folaied and framed in different

chapters as presented (Table 1.4) below -
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Table 1.4: Construction of thesis chapters and imgrhkypotheses/activities

Chapters Specific working hypothesis/activities

Introduction Concepts, rationale, context , scope and objectives

[ Chapter- 1]

General methodology = Road map of the research, frame work, time line,

[ Chapter- 2] study sites and overview of steps
Understanding rural 1. Sources of AA and SRS are different in two
livelihoods, aquatic systems zones
and SRS 2. Ponds, rice-fields and rice field ponds with
[ Chapter- 3] rice fields are the three key FMAS in both

zones and have different levels of access by
households

3. Livelihoods are affected by gender, well-
being and zone

4. Criteria for defining the importance of SRS
are affected by gender

5. Importance of popular AA and SRS is
affected by well-being and gender.

6. Access to pond aquaculture by well-being
and zone is different

7. Livestock and poultry numbers are important
poverty indicators

8. Cutting the dikes of ponds and rice fields is a
common practice in the management of SRS

9. Education level is an important factor in
farmer perceptions towards SRS.

10.Household access to other assets such as land
and livestock are indicative of well-being
level and relative importance of SRS in their

livelihoods
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Table 1.4 contd.

Area of investigation

Specific working hypothesis/etivities

Seasonality of food

1) Percent contribution of aquatic animals iratur

consumption and the role of diet is minimal and consumption is affected by

aquatic animals in rural
Bangladeshi diet
[ Chapter- 4]

An on-farm trial to assess
the impacts of promoting
SRS with stocked carp

polyculture in Bangladesh

[ Chapter- 5]

[ Chapter- 6]

General discussion

well-being and zone

2) Percentage contribution of SRS, stocked and wild
aquatic animal (AA) consumption is affected by zone
and well-being

3) Diversity in consumption of SRS is the same in
both zones.

4) SRS are particularly important during the
vulnerable food deficit months and has an important
relationship to the availability of other food item

income and expenditure.

1) Incorporation of SRS in carp polyculture at semi
intensive level will negatively affect the produti

of commonly cultured carps.

2) Consumption, income from carp and SRS is
similar among different farmer types.

3) There are social benefits of including SRS irpca

polycultures

Summary findings, contribution, implications and
related others works in the same area.

Follow on research

An important part of the research framework waagsess the roles of self-recruiting

species (SRS) in aquaculture in terms of the petsqgs of a range of people

dependent on aquatic resources. Individuals andpgref different levels of well-

being, resource access and of different gender weesl to assess the broader

livelihoods impact.
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Chapter 2
Methodological overview

2.1 Introduction

This chapter describes the nature of the reseamtegs before briefly reviewing the
methods and tools and overall research framewortegcription of the study sites is
given together with the research timeline and aisetjal road map of different parts
of the study. The systematic investigation focuse¢dlifferent levels (household,

community, national) over a period of four years$vo regions of Bangladesh.

2.2 Brief review of the key tools and techniques

The main approaches and methodological contexteofdsearch have been reviewed
in Chapter 1. The specific methods and tools usethk current study are detailed in
different chapters and included qualitative pgpatory tools such as — scoring,
seasonal calendars, resource mapping and focusp gi@cussions. Household
surveys and a farmer participatory trial were alsaor components of the study.
Broadly the study followed a focus towards micrbeysehold/individual), meso-
(community) and macro- (national stakeholders) Iewehere a different range of

tools and techniques was used based on the context.

The analysis of livelihoods has gained wide acaeqgaas a valuable means of
understanding the factors that influence people&ssliand well-being, particularly

those of the poor in the developing world (Carnky98; Davies, 1996; Rennie and
Singh, 1996; Bernstein et al., 1992). Howeverag heen criticized also for its lack of
explicitness on power and political relations, uttthg those dealing with gender
equity and human rights (Carriere, 2001). It igical to examine household asset
portfolios and understand how assets interact g context to influence the

selection of livelihood strategies, which in turetekmine well-being. Siegel (2005)

suggests combining quantitative and qualitativetigpand household level analyses
(and linked spatial and household level analysesjidepen understanding of the
complex relationships between assets, contextiHned strategies, and well-being

outcomes. The Sustainable Livelihoods Approach r{@ar1998) was used as the

32



main analytical framework to explore the multiplemdnsions of poverty, rural
livelihoods and role of SRS.

A situation appraisal using a community-based pgdiory approach was the first
step to understand the broader context, vulnetabiliends, shocks and assets etc.
Chambers (2002) pointed out that good PRA/PLA, Whagolved out of RRA, is at
best a process of appraisal, analysis and actioio¢sl people themselves. Such
appraisals can be both empowering to local peopte raove beyond a simplistic
overview. Truly extended PRAs can move from ‘dggin’ to analysis using the
power of scoring and ranking exercises. Matrix ragkor scoring is a more refined
method, whereby farmers are asked beforehand tatitlea number of relevant
criteria in judging - useful to evaluate differegtions, preferences and getting better
understanding of a situation (Jiggings & De Zeeu®92; Chambers, 1994).
However, there is no guarantee of sufficient pwditisupport and backing within
communities to work on specific problems and sohsj even if they emerge at the
top of a list in a ranking and scoring exercisenlag and scoring exercises depend
on how they are organized and the data analysed mmaythe risk of making
negligible significant differences of opinion andtdarests. Community decision
making can never take place on the basis of rantiilg, but must be accompanied
by wider negotiation efforts (Leeuwis, 2004; Pregtyal. 1995; Chambers, 1994).
Taking all these criticisms into account such teghes were used to assess the
relative importance of various household activitiedative household well-being and
to determine the consumption preference of popatpratic animals in the current
study. Scoring was done on an individual basis iwigroups to capture intra-group

variations. However, in some cases it was alsoezhaut with small focus groups.

The appraisal (PCA) was later shared and preseated macro-level national
workshop which finally identified specific areagdaglirections of investigation. It was
also important to validate the strategic directmfnthe research with higher level
policy makers, development practitioners and reteas. Following the PCA phase,
household surveys were conducted to gain moreldétaisight of aspects identified
during the earlier community level assessment. S&oWhomas (1994) stated that
survey techniques for data collection are partitylaseful in gathering data on issues

such as past experience and motives, which is oesilple using contemporary
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observation. Personal interviewing has some linoitst of which researcher and
interviewee bias is considered to be the most ger{@uhaime and Grant, 1994).
However, personal interviews allow exploration obren complex, individual or

community level issues.

Understanding gained both from PCA and one-off bbokl surveys typically only
provide indication of seasonal trends. A longitadipart of the study was necessary
to capture food consumption, income and expendijpaéterns and associated
information over an annual cycle through samplisghg three day and seven day
recall methods. A number of factors, such as daythef week or season, may
contribute to daily variation in dietary intake ansystematic manner. The magnitude
of these influences is largely determined by calt@nd ecological factors (Willett,
1990). The longitudinal study aimed to cross-cheokl quantify insights derived

from PCA and household survey considering compéasanal perspectives.

Later a farmer participatory trial was conductedassess the impact of farmer
management on outcomes of polyculture activelyuidicly SRS. Leeuwis (2004)
discussed that .farmers are likely to engage ayr@atexperimental’ activities, even

if this may not be immediately clear and visible ftmtsiders. Farmers’

experimentation can take many forms, which usuddlyiate to a large extent from
the ways in which scientists think about experimefarmers do not always ‘run’
different experimental ‘treatments’ (including antml treatment) simultaneously.
Instead of comparing simultaneous treatments (@ntssts usually do), they may
well compare different ‘treatments’ over the yeakad instead of having their own
‘control treatment’ they may well use other farméasms and practices as a point of
reference. Thus between-farm comparisons are arorterqg form of farmer

experimentation. The organisation of the trial mfed to build on these farmers’
natural research intentions and intuitive approachiée farmer participatory trial in
this study was collaborative and collegial by thetune of the participation and
explored farmers’ experimental experience using anthly group discussion

approach. Biggs (1989) has suggested four levgbaticipation in farming research:

contract, consultative, collaborative and collegial
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A combination of both qualitative and quantitativethods has gained credibility in
research (Kanbur, 2001), and the current investigancludes these two types of
methodologies. Integration includes using one tyfemethod to identify key
categories to be studied with the other, or usirgights from one method to inform
the sample design to be used with the other methbd.current study emphasised
triangulation of key findings between the communéyel appraisal, household level
assessment, year round monitoring and farmer paatary trial. The whole research
process followed an action research approach asided by Elliott (in Hopkins,
1985):

* Initially an exploratory stance is adopted, where @nderstanding of a
problem is developed and plans are made for somma fuf intervention
strategy(The Reconnaissance & General Plan)

» Then the intervention is carried out. (TAetionin Action Research)

« During and around the time of the intervention,tipent observations are
collected in various forms. (Monitoring the implemt&tion byObservation

- The new interventional strategies are carried aumg the cyclic process
repeats, continuing until a sufficient understagdof (or implement able

solution for) the problem is achievé@eflection and Revision).

The research process was iterative or cyclical ature in that observations were
discussed monthly and was intended to foster deepeerstanding of a given
situation, starting with conceptualizing and padicizing the problem and moving
through interventions and evaluations. A represemtaof an Action Research (AR)
protocol by Kemmis is provided in Figure 1 which svaseful in the context of

current methods.
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CYCLE1

CICLEZ

Figure 2.1: Action Research Protocol after Kemnite@ in Hopkins, 1985).

The current study followed an action, observatiod geflection method, revised its
hypothesis and plans at each step before procegdlitite next step. As the whole
research was collaborative and collegial by nattive,mode of this action research
related to both researcher and participants of stiuely. Participating households
continuously provided feedback prior to start esiglp from PCA to qualitative social
investigation. The whole research started from aroraand community-level
understanding, crossed through to a farmer paaticiy trial and gender/social
investigation and finished with a dissemination gghaThe research continues with
farmers still carrying out actions on the lessdrey/tlearnt, and capacity for research
is retained at various levels and among differe&akeholders.

2.3 Stakeholders or the target audience of the rezeh

There are always numerous ways in which a commuaitypopulation can be
segmented into ‘stakeholders’ or ‘target audiencismost situations, for example,
one can differentiate between people who havendistiemographic, agricultural

and/or socio-economic characteristics. Along sutfes| one could distinguish
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‘stakeholders’ according to age group, gender, lfalife cycle, religion, farm size,
ethnic group, agro-ecological zone, education lefa@iming system etc.(Leeuwis,
2004). To investigate the hypotheses underpinriiegcurrent study a wide range of
stakeholders from two zones ( section 2.4) of Baaggh were involved (Table 2.1 &
2.2)

Table 2.1: Types of stakeholders or target audentéhe study in different sections

Stakeholders and different parts of the study No. o
households
/participants

1. PCA /focus group in 18 communities of two zones

Poor Men Group 90
Poor Women a0
Better off men 90
Better off women 90

2. National level workshop ( national level in Dhak)

Government Officials 35
Non-Government Officials/NGO 43
Academicians/students 60

3. Baseline survey (in two zones)

Aquaculture households (households with ponds) 79
Non-aquaculture households (without ponds) 40
4. Longitudinal study- one year monthly monitoring( in two

Zones)

Low well-being group 22
Medium well-being 14
High well-being 14

5. One year farmer participatory trial (only in the northwest

zone)

SRS Positive farmers 10
SRS Negative farmers 12
SRS Neutral farmers 7

2.4 Study site

In Bangladesh, the study covered two zones (Taldg ldased on duration of flood,

position with the watershed and project workingaaref the research partner ITDG-
Bangladesh. The first zone was the northwest Baeglka (NW) an upstream area
where seasonal flood is short-lived. The zone $ @haracterised by poor, sandier

soils and seasonal drought. There is a trend t@vamimunity resources being
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privatised and the role of farmer-managed resourbesoming increasingly
significant. Large open access water bodies aegively uncommon. Three districts
(Dinajpur, Panchaghar and Kurigram) were selectagbgsively from a total of 8
districts in the northwest region to representatise from a large river and type of

aquatic systems present.

The second zone was located within low-lying dis$riin south-central Bangladesh
(SC) where extensive annual floods merge many iddal farmer resources into
larger temporary community water bodies. Floodsl tenbe relatively long term and
large open water bodies (such as lakel, baoy are numerous. Three districts
(Rajbari, Faridpur and Goplagonj) were selectedopsively out of a possible five
districts based on their distance from the rivedrRa and types of aquatic systems
present. Both zones were considered to be moderaigh food insecure areas of the

country.
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Table 2.2: Zone and district characteristics

Northwest zone South-central zone
Zone characteristics Zone characteristics
¢ Up stream area ¢ Down stream/low-lying area
¢ Both poor and fertile soil present ¢ Poor/Sandy and some fertile soil
¢ Drought longer/Flood shorter ¢ Flood longer /drought shorter
¢ Flood short durational ¢ Flood stay longer
¢ Generally less open water bodies ¢ Many open water bodies
¢ Food inure sec « Food insecure
District characteristics District characteristics
Kurigram Rajbari
e Attached totwo rivers (Tista and e Attached tothe river Padma, low-lying
Brammaputra river) district
e Capture dominant , both aquaculture and ¢ Flood duration at least 3 months
culture based and capture fisheries, present «  Capture dominant, both aquaculture, culture
¢ Flood affected area, flood stay 2 months based and capture fisheries present, few
¢ Poor productivity of soils mostly sandy perennial ponds

¢ Moderate productivity of soil
¢ Riverine area

Dinajpur Faridpur
e 80 km from Tista river ¢ Close to the river Padma
¢ Short duration of flood (15 -30 days) ¢ Flood duration 3-4 months
¢ Aquaculture dominant, both aquaculture, ¢ Both aquaculture and capture present, many
capture, culture based fisheries present perennial ponds
¢ Comparatively productive soil, well-known ¢ Moderate productive soil

for quality rice producing area

Panchaghar Gopalgon;j
¢ 50 km from Tista river ¢ 30 km from Padma river
¢ Very short duration of flood ¢ Flood stays longer more than 5-6 months
*  Very less capture fisheries and reliance on ¢ Highly flood affected area,
aquaculture high ¢ Capture and culture fisheries present — a lot
¢ Sandy poor soil of shrimp farms, mostly perennial ponds. Big

flood plains and wet land areas.

« Also as some tidal affected area without
salinity. A lot of common aquatic resources
present, Most of the land produces one crop
of rice only

Source: PCA
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Figure 2.2: The map of Bangladesh showing stuagsiipper highlighted areas
encompassed of north-west districts and lower fgghéd areas encompassed of
south-central districts.
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2.5 Research frame work and timeline

The research framework was designed following tRéCPSustainable Livelihoods
framework (Carney, 1998). It was designed in linghwhe broader SRS Project
framework presented below in Figure 2.3. The ptogéarted in 2001 and finished in
March 2006. The dissemination phase of the projeets concerned more with
institutional uptake and sharing and was not inetld2005-06) in this study.
Therefore the research framework (Figure 2.3) cavethe livelihoods context,

assets, strategies and outcomes. A summary taldetvity and actors is presented
in Table 2.3.

Time frame Tools/methods Outcomes/area of invetitigs.

Livelih oods assets, aguatic systems, typolc

Consumption, income, expenditure

2003-04 Field Trial Impact on carps
C

Figure 2.3: Research frame work and timeline.

Back
ground/Baseline
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Table 2.3: Summary table of activities and actéthe current research in Bangladesh
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Institute
of Aquaculture
Dr. Dave Little X X X X X X X X X X X X X
*kkk
Anton Immink # X X X X X X X X X
ITDG-B
Faruk-Ul-Islam ** PhD x p X X X X X X X X X X X
Al Masud,* X X X X
K.C. Shaha* X X X X
S. Islam* X X X X
N. Shams* X
BAU
Dr. M. A. Wahab X X X X X X X X X

* Research Assistant ** Researcher PhD Studentraje€t Coordinator, *** Local Supervisor, *** Pricipal Supervisor, BAU= Bangladesh Agricultural Ugisity, ITDG-B= Intermediate Technology
Development Group-Bangladesh
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2.6 Roadmap of the research

The current research followed an action researobgss (cyclic) where one step led
to the next including some parallel activities. bkgan with developing a clear
understanding of communities and the macro contaefiore investigation at
household level. The research methodologies used mere qualitative in nature at
the beginning and at the end, but more structuneldg@antitative in the middle with

baseline, trial and longitudinal studies. The majeips of the study were as follows:-

Step 1: Community level Assessment - ParticipatoriRural/Community
Appraisal

This first step of the research in the field wasunderstand the broader livelihoods
context, livelihoods activities, seasonal trendgngrabilities, aquatic animal species
preference, criteria of importance and sources qpfaic animals, A total of 360
participants from 18 communities in 6 Districtstwb zones participated in this phase
of work (Figure 2.3). A multi disciplinary team 8f- 6 members composed of staff
with a fisheries or social science (both 3-5 mald 2 female staff) background used
a wide range of PRA tools such as resource mappied;being analysis, activity
matrix, preference scoring and source ranking, fime, seasonal calendar, transect
over a period of six months from March 2001 to Astg2001. This step generated a
broader understanding on the context of livelihgadsll-being and major categories
of rural people. The preference for different SR8 #heir sources were identified.
The importance of farmer managed systems to theathsipply of aquatic animals
was established. The exercise also allowed livelihassets and management actions
regarding aquatic systems and attitudes of farneelbe explored. The findings of the
participatory community/rural appraisal (PCA or PRwere presented to a wide
range of stakeholders including development wotkexsearcher/academicians and

government policy makers which followed the step 2.

43



Step 2: National Level Stakeholder Validation Work&op —

Following the Community Appraisal (PCA) stage aioadl level workshop was
organized in August 2001 which was attended by @d@a&cipants from universities,
research institutes, Department of Fisheries, tigactor, NGOs, donors and policy
makers. This was a four day (20 - 24 August) exertd analyze, clarify and present
PRA findings in order to get feedback from broadge of stakeholders and to
disseminate the research findings so far. The vimkggained a good deal of local
attention from policy makers and the general pulalitd featured in national English
and local language daily newspapers.

The workshop also allowed the researchers to furttevelop their conceptual
broader understanding of the prospects and constradf SRS culture and
conservation. It informed a further need for charasing aquatic systems and
defining management strategies. The workshop coefir the need for a deeper
understanding of the specific roles of SRS andsassent of their importance in the

food and nutritional security of rural households.

Step 3: First household level assessment: a one béfusehold background survey

on farmer managed aquatic systems, SRS and aspeofgural livelihoods

The study aimed to understand the management aghy@eand relative importance
of SRS and the major characteristics of farmer madaaquatic systems and
livelihood aspects. 119 households were sampledn frt2 communities (10

households per community) of two zones within 4tiits (Dinajpur, Panchagohr,
Rajbari, Faridpur) from September 2001 to Noven28#)y1.

To ensure coverage of all major types of farmer-agaad aquatic systems, samples
were stratified by whether or not households pecacti‘conventional’ aquaculture
involving the stocking of hatchery fish. Three coomties from NW and 3 from SC
zone involved in the participatory appraisals wexeluded to reduce the sample size
due to limited resources. Communities were samfii@a the previously identified
PRA communities following the same criteria (adatise from a river and presence
of all types of farmer managed systems) and a i1@tddouseholds per community was

sampled from ‘aquaculture’ and ‘non aquaculturebugps using a proportionate
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randomised approach as aquaculture and non-aqueEuttouseholds were not

present in the same number in all communities.

This background survey provided information on ledwdd assets, physical
characteristics of, and access to, farmer managedtia systems, the diversity of
SRS management activities and range of exploitedisg. It served as a basis for the

selection of the households covered later in theitnong survey.

Step 4: Baseline survey of the households on hebslds regarding livelihoods

status and associated issues

Baseline information was collected from 51 housdsol(5 households per
community) in 10 communities located in 4 distriofswo zones in December 2001,
prior to the start of year round monitoring (Stgpe&ercise with the same households
from January 2002. Households were sampled follgwan stratified randomised
method as in the background survey. The samplevgzeless than in the previous
background and PRA (Stepl) due to limited resoundesvever, considering factors
like continuous access to farmers, interest, asthidce from project office for a
longer period the study was based on 51 houselwblddich 40 were identified as

aquaculture and 11 non-aquaculture.

This section also followed a stratified method amgling to ensure coverage of the
types of farmer managed aquatic systems. Samples stetified by practice of
conventional aquaculture including the stockindpatchery seed as in step 3. The five
households per community were randomly sampled ftbe list of households

surveyed in step 3.
Information on specific household profiles andeliioods assets and farming

systems were investigated as a basis for expla@agonal differences thorough the

monthly monitoring of those households.
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Step 5: Household level year round monitoring on fod consumption and

livelihoods dynamics.

The seasonal dimension of livelihoods and aquagisource management were
monitored with the same 50 households from 10 conities (5 households per
community) in 4 districts (Dinajpur, PanchaghorjtRai, Faridpur). Households were
interviewed based on a structured questionnairgpéAdix 4) and through using a
series of maps (Appendix 1) on a monthly basis fdamuary 2002 to December 2002

through a full annual cycle.

This section of study especially focused on thetrdmution/role of aquatic animals
compared to other main food items and the roleR® $ rural diets. The sources, of
SRS impact of consumption on nutritional status &l vulnerability was also
assessed. Better knowledge of the seasonal dynaoficSRS production and

consumption in rural Bangladesh was expected toimbetter fisheries policy.

Step 6: Intervention phase - One year Farmer Partipatory Trial

To assess the impact of actively managing SRS amettgional carp poly culture in

one district of north-west Bangladesh, 29 househafd three communities were
sampled following a stratified random method todwet a farmer participatory trial

for 12 month from May 2003 to April 2004. Housem®ldvere stratified as

‘aquaculture’ (i.e. with FMAS) and ‘non aquacultyrthen based on their existing
management practices/actions on managing SRS dtuachouseholds were again
stratified as SRS positive (n=10)- those who urakertsome deliberate actions to
keep SRS in their system, SRS neutral (n=7) — Hulde that neither eradicated nor
encouraged SRS and SRS negative (n=12) — deliberatvented entry of SRS or
attempted their removal by netting. The study aredythe interaction between carp

and SRS, production, consumption and resultanbsembnomic impacts.

46



2.7 Data analysis

Initially data was entered in FoxPro, then expottedicrosoft Excel and finally to

SPSS for analysis. In some parts of the study farger trial), data was directly
entered into Excel and, following final data arramgnt was exported for analysis to
SPSS. Microsoft Access was also used for prelingiraralysis of data from the
longitudinal study. Errors were detected and neugssorrections were made after
export. Entered data was also checked randomlynsigdie raw data/questionnaire.

Qualitative data were coded where appropriatedititete handling and analysis.

Standard descriptive and inferential statisticathods were use to analyse baseline
and monitoring survey and trial data. Descriptitegistics such as frequency tables,
mean standard deviation (SD) were used for prinaaalysis. ANOVA and GLM ,
post hoc analysis were employed for comparing sampeans to identify the
relationships between variables and significantedéinces/association among them.
Intra and inter group variations between differaml-being groups, farmer types
and zones that influenced livelihoods, role of SR&ources, SRS production,
consumption were identified. In the GLM model zonell-being, farmer type were
usually used as fixed factors and community asnaaa factor. Community was
nested within zone for all analysis. Only in theddudinal study zone, well-being
and month was used as fixed factors and houselu@dtification number (ID),
community was used as random factor, community mested within zone and ID
was nested with in zone, community and well-beifdlj.main effects and two way,

three way, four way interactions were evaluated.

As correlation is one of the most important anddésst in elaboration of bivariate
relationships, to indicate both the strength and tlrection of the relationship
between a pair of variables correlation coefficiardre also used in some cases

where necessary. Specific tools, test and arenaldfsis presented in Table 2.4.
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Table 2.4: Tools and programs used for data arsalysi

SL Tools Program Areas of analysis
1 Descriptive SPSS Distribution of households in a
statistics community, mean number of
people per households, general
frequency distribution
2 Association SPSS: Chi-square Identifying association between
between categoricaltest two variables such as education-
variables well-being. Mainly used in the
background survey (Chapter 3 &
4, Appendix 8 & 9)
3 Univariate analysis SPSS: ANOVA, Identifying significant difference
GLM, among one variable with more
Post hoc test than one independent
(Tukey) Used in background survey,
monitoring (Appendix 10) and
Farmer participatory Trail (
Chapter 3, 4, 5)
For example, carp and SRS
production, consumption in three
farmer type. T-test between SRS
POS and NEG types.
4 Linear association  SPSS: To identify how strongly pairs of
Correlation variables are associated.
coefficient Used in Chapter - 4, For example ,
between consumption and income,
consumption and diversity of SRS
5 Bar and pie MS Excel and Graphic analysis of the findings.
diagram SPSS Used in Chapter-3, 4, 5. For

example percent contribution of
food item, % contribution of SRS,
stocked and wild fish.
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Chapter 3

Understanding rural livelihoods, aquatic systems ath SRS

3.1 Introduction

This chapter describes the broader features ofiHmeds and household assets.
Characteristics of farmer managed aquatic syst&M\E) in terms of their physical
and social features were assessed, and the camvanperceptions of aquaculture
and farmer attitudes towards SRS are also presentedeffects of gender and well-
being perspectives on the importance of SRS andsdimids livelihoods were
investigated. The major factors affecting vulneligband the importance of different
livelihood activities were considered. The curresiudy follows a livelihoods
framework to examine household assets, vulnergpitistitutional issues, livelihoods
strategies and outcomes. This chapter begins byaiexmy broader vulnerability
factors and the features of important livelihoodgvities, gives an analysis of land
and water access and proposes a typology of FMASlIl¥ relevant aspects of
livelihood assets are linked to the various role$SBS. The results in this chapter
were derived from national (macro), community (memad household (micro-) level
investigation through the participatory communityppeaisal (PCA; step 1),
stakeholder workshop (step 2) and household lesek lground survey (step 3) of the
study. A detailed methodology of steps 1-3 desdribethis chapter, are based on the
outline and overview introduced in chapter 2. Imtigalar, the overall importance of
livelihoods activities, sources of aquatic animaisd characteristics of key farmer
managed aquatic systems are reported. Indicati®R& management practices and

their relationship to broader livelihood strategeedescribed in this section.

People draw on a set of capital assa$sa basis for their livelihoods and it is
important to understand the capitals availablentiividual households which support
their ability to secure livelihoods strategies sashgaining access to different aquatic
systems. A series of choices determine the livelihcstrategy exercised by
individuals and households over the use of astetelihoods are vulnerable to
shocks, trends and seasonality (Soussan et al; 2d@8nbers, 1989; Davies, 1996).

Some factors such as credit markets, asset swatdgbour market, seasonality and
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risk which affect livelihoods also need to be ustieod (Ellis, 2000). Material and

social circumstances of how people survive are mapb to understand (Escobar,
1995). Fishery- related livelihoods are particylacbmplex, dynamic and adaptive
(FMSP-4, 2006). Livelihood connections particulanyith different forms of

aquaculture are also complex, for poorer househdlde growth of aquaculture in

Bangladesh has both positive and negative effeEte issue of providing a

consumption safety net for poor rural households isrucial issue to understand
while commercialising both the fishery and aquageltsectors (Muir, 2003). In a
context of scarce land and competitive use of watgpropriate forms of aquaculture
accessible for poorer households need to be uwdersSpecies linked issues to
consumption, social benefits, importance of livetils activities, men and women'’s
choice of species are also important to analysal tivelihoods in connection with

aquaculture and the broader fishery sector. Howeueal aquaculture is not merely a
qguestion of targeting the poor. It demands a cohgmsive understanding of
contextual circumstances, operating environments emabling conditions. Current
knowledge gaps largely concern environmental acthsaspects, and the livelihoods
aspects of the small-scale and poor farmers (ADB52 The role of different species
currently in use and potential expansion of smedlles aquaculture based on new
species with potential needs greater understartdiragsess their livelihood impact
(Muir, 2003). Therefore, the current study soughtbetter define this livelihood

context.

Sustainable and productive use of, and accessdources such as land and water are
cornerstones in efforts to maximize their contiibt to growth and poverty
reduction, and provision of environmental servi¢esvett et al. 2006). A holistic
systems assessment of rural peoples’ livelihoogemgs on an understanding of key
physical resources and the ecological systemsstiiort them. Perspectives from a
production unit, whole farm, livelihood and broadeographical context are required
to properly understand rural aquatic systems aait thle (Little et al. 2000; Karim
2006). Farmer participatory research emphasisesrtpertance of understanding the
entire system. A farm is a system composed ofastang subsystems that include
land, labour, capital, crop and animal productioff-farm income, social and
economic components, physical and biological corepts (Selener, 2006). To

capture the high degree of social interaction betwkouseholds and communities,
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livelihoods need to be analysed at several levels also important to consider
overlap and interdependency between the broadeliHoods and aquaculture
systems to get a clear indication of their actugbaiential interrelationship (Pollock,
2005).

The potential gains of, and prospects from, the giatesh fisheries sector
(aquaculture, culture based and capture fisherieg)ends on the quality and
availability of Bangladesh’s physical and biolodieguatic resources and its impact
on livelihoods (Muir, 2003). In Bangladesh, thefeefive management and
conservation of aquatic resources is challengegdxy understanding of its type,
ownership and improper management. The multiplenagare of aquatic resources
and their vulnerability to human interactions afichatic changes are also constraints
(Ahmed, 1999).

A clear understanding of the types of aquatic syste@wnership of aquatic resources,
fish stocks and their management (specific managemetions) are important for
promoting any form of aquaculture (FAO, 2004). leitet al. (2004) emphasized that
as aquaculture continues to expand through thetieaneaf new habitats, the
availability of SRS will become increasingly linketd their production within
aquaculture systems. However, agricultural intécediion might adversely affect the
availability of SRS from farmer managed systemsg.(gce fields) and encouraging
SRS in FMASs might also undermine the successookstg-based aquaculture.

The broad researchable issue with the study isthieainclusion of SRS as a part of

aquaculture can enhance benefits to the livelihabdse poor.

Working hypotheses under this chapter are

1. Sources of AA and SRS are different in two zones

2. Ponds, rice-fields and rice field ponds with ricelds are the three key
FMAS in both zones and have different levels oeasdy households
Livelihoods are affected by gender, well-being aode
Criteria for defining the importance of SRS aresaféd by gender
Importance of popular AA and SRS is affected bylweing and gender.

Access to pond aquaculture by well-being and zendifferent

N o o M w

Livestock and poultry numbers are important povartiicators
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8. Cutting the dikes of ponds and rice fields is a pwn practice in the
management of SRS

9. Education level is an important factor in farmergeptions towards SRS.

10.Household access to other assets such as landvastbtk are indicative

of well-being level and relative importance of SIR$heir livelihoods

Objectives of this chapter are to —

1. Investigate farmers’ attitudes to managing SRSthadelative importance of
different livelihood activities

2. ldentify key factors that tend to optimize the impoce of SRS within farmer
managed aquatic systems.

3. Analyse assets and access to different FMAS inzovees.

4. Analyze management actions in FMAS in relation RSS

3.2 Methods

The participatory community appraisal (stepl) o€ thesearch process gave a
preliminary understanding of the sources of aquatienals in both zones, and some
physical features of the aquatic systems from fesnoescriptions during PRA

exercise. These findings were cross-checked dthimgtakeholder workshop (step 2)
resulting in an improved typology of aquatic sysserfior the study area and
characteristics of main types of FMAS. The chanmsties of FMAS, SRS

management actions and their relationships toiieds were investigated in depth

in a further background survey (step 3).

3.2.1 The Participatory Community Appraisal (PCA; gep 1)

The main purpose of the PCA was to understandribeder livelihood and ecological
context thorough an assessment of livelihood adisi seasonal trends, importance of

aquatic animals, criteria of measuring importanog sources of aquatic animal in the
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study area. Eighteen communities from 3 northwest @ south-central districts
participated in the study between March 2001 tousa@001.

Sample

According to McMillan and Schumacher (1989), theedmination of sample size
should take into consideration several factorshsas- the type of research, research
hypothesis, financial constraints, the importaniche results, the number of variable
studies, the method of data collection, and theedegf accuracy needed. Following
a stratified random method households were sanipdedthe communities located in
two zones. Each step from zone to household leWeMied some specific criteria and

method which presented detail in Figure 3.1.

PCA grouping

Figure 3.1 describes that based on ecological cteistics as 1) Upstream-down
stream of river 2) Duration of flood 3) Types ofuatjic systems two zones were
purposively selected represented by 3 districtBarschaghar, Kurigram, Dinajpur in
northwest (NW) and another 3 districts as RajbRaridpur, Gopalgonj in souh-

central (SC) zone.

District within each zone were selected consideabgve 3 criteria and distance from
a major river. Kurigrame, Rajbari were consideradtridts close to the river,
Panchaghar, Faridpur intermediate and Dinajpur, a®omj were distant from the
river. Then three villages were purposively selécteom each district following
specified criteria (Figure 3.1). As each villagensisted of 3 communities, one
community from each villageGram) was randomly sampled. Usually a community

(Para) consisted of around 35 households.

Following a stratified random approach as descrilme&figure 3.1, 20 participants
from 10 households (5 richer men, 5 poorer menicber women and 5 poorer

women in each focus group) per community were sachphndomly for the focus
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group scoring and discussion exercises. The scdandivelihood activities were

based on focus groups segregated by gender andeed (poorer men -PM, richer
men - RM, poorer women- PW, richer women - RW wheaeh person scored
independently. The importance of aquatic animads &cored by groups after
discussion among the group members. Resource nmgppdasonal calendars and

major sources of aguatic animals were also grotipites.
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Criteria: up stream dry area, down stream, floohtion, types of aquatic systems,

method : stratifie

!
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|

v

'
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Criteria: distance from river, duration of flodgtpes of systems, method : strati

'
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3 districts
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od : stratified, 3
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(there was arouncd-4 communities per village) Method andomly selected
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Well being analysis in each community
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Figure 3.1: Sampling steps, criteria and method® @A focus groups.
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Tools

Specific PRA tools included — village resource mdpppendix 1), well-being
scoring, activity matrices, preference and aquatinal source scoring, development
of time lines and seasonal calendars, transe@grofeco-system and land use. Focus
group discussions were used to undertake activities yielded both quantitative
(score) and qualitative (contextual, non-numenigpimation (Appendix 2.1). Dried
beans and large poster papers were used for sfranking exercises. The number of
beans used in scoring exercises followed specifisrto allow statistical analysis of
the findings The study was focused at a community level andsdsial and
geographical boundary. Six PRA sessions were halthg which a sequence of
activities was conducted in each community on diffé days. These activities were
held over during a total of 108 days within a fimeonth period. Focus group
participants invested around 4-5 active hours @gr for different sessions. Some

shacks and food were provided to the participants.

Well-being analysis

Wealth ranking, scoring is a widely employed methmdvhich a small number of
knowledgeable community members categorise villggommunity households into
wealth ranks using a set of pre-established aaitékfonja, 1992). Chambers (1994)
also described the method as part of an approaamhhbihlt on local values and

knowledge to understand socio-economic stratitcati

The names of all households’ heads in a communigyewlisted from 2-3 key
informants (individuals experienced about the g#lacontext, older and respected by
other villagers). A mixed group of 10 participamepresented by poorer, richer (men,
women, pond owner, non-pond owner/fisher) was farmoefacilitate a discussion on
general social classification in the community (Apgdix 2.2), their key resources,
socio-cultural aspects and income sources. Geffi@getdrs that were considered to
affect well-being were 1) main occupation, 2) ldradding, 3) savings, 4) education,
5) house material, 6) health, 7) access to telvjsiradio, agricultural
equipment/machine etc. Once a mutual understarafitige basis of the scoring was
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established among participants a group scoringceses{consensus on a score for a
household by all participants, collective mean) Wadl®wed to score each household
from the list. This group scoring on a consensussbaas done to avoid individual
bias of intentionally designating someone into atipalar well-being group. The
strength of this scoring approach is the open dtatsan and mutual agreement of
scores. Usually, one person took a lead to stariptibcess asking someone’s name
and then others comment on him/her on the basegoded criteria. A total of 20
beans for each household were used to score eadehmld in turn. The highest
possible score for each household was 20 and twestowas 1. From the score
participants categorised households into three pgoas poor (Low well-being),
medium (Medium well-being) and rich (High well-bg)n The number of ponds and
main occupation were also recorded to identify agliare and non-aquaculture
groups. After the mixed group scoring process tweswas cross checked by one
representative participant from each well-being gadder group (nominated by their
own group). Views were again exchanged and rewsidnappropriate, made. An

example of scoring process is presented in Talile 3.

Choosing the subjective and /or objective ways &dl-eing analysis depends on
context (Bebbington, 1999). Qualitative indicatgiges an insight as to the scale of
the problem and the qualitative indicators are namtept at addressing causal issues.
The appropriateness of how and what to measurendspan what the information is

needed for, by whom and at what scale and the res@vailable (Thorpe, 2001).
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Table 3.1: Example of well-being scoring at Soagar (community), Rajbari

Househol Occupation No. of Score Remarks
d Pond*
SL no.
1 Business 2 FkdkkFxk*x 10 Medium
2 Business 1 Fkdkkkkk ko 13 Medium
3 Agriculture 1 FRAFIE AKX A ALK 15 Rich
4 Agriculture 2 FRAFIE AKX A AAK 15 Rich
5 Business 02 Fkdkkdkkkkk 11 Medium
6 Labour - xx 02 Poor
7 Business 4 Fkdk ko xRk 15 Rich
8 Labour - e 3 Poor
9 Agrlculture l *kkkkkkhkkkkkhkkkkkk 18 RlCh
10 Rickshaw puller - rkk 03 Poor
11 Agriculture 1 Fkkkokkkokk 09 Medium
12 Business 1 Fxkok 4 Poor
13 Business - Fkkdk 5 Poor
14 Business 1 el R K IARAK 20 Rich
15 Agriculture 3 ool 13 Medium
16 Teacher 1 *kkkkkkkhkkkhkhkkk 17 Rlch
17 Agriculture 2 ikl 16 Rich
18 Business 1 Tk 08 Medium
19 Service 1 Frdkkkxkkkkk 12 Medium
20 Business - Fkkkkx 6 Poor
21 Teacher - Fkkkkx 06 Poor
22 Service - KRR I FRXK 10 Medium
23 Business - Fkdkkkk 7 Poor
24 Labour - faiad 3 Poor
25 Labour - xx 02 Poor
26 Agriculture 1 ok 17 Rich
27 Agriculture 2 FEFIIEFIA RSk K 15 Rich
28 Small trade - Fkdkkok 6 Poor
29 Farming - Fkkkdkkckok 9 Medium
30 Agriculture 2 FRAFIEFRK I KSR 15 Rich
31 Agriculture 1 Fkkkokokokk 8 Medium
32 Business 1 FkdkkFxk* 9 Medium
33 Small business 1 FkdkkFxkIK 10 Medium
34 Agriculture 1 kkkk 5 Poor

* ponds includes both large pondsigid)and ditches used for aquaculture

source: PCA

A higher number of beans indicated a better offustaand fewer indicated poorer

household. Scores between 1-7 considered as ‘@cote 8 -14 ‘medium’, Score 15

- above considered as ‘rich’ by the participants.

Time line

In each community a historic timeline was drawralyixed group of 10 participants
representing different sub-groups (poor men, rigdtnjrpoor women, rich women)
within each community which gave a historic recaf the key events in the

community in relation to their livelihoods (Apperdi2.3). The events were
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considered and identified collectively (Table J®)participants and recorded by the

facilitators

Table 3.2: Example of a time line conducted witimxed group in Munshipara,

Shakehat in Panchagorh district

Year Key event
1943 Experienced famine and many hungry people camefbefeod ( 1350 Bengali year)
1968 Farmers start sugar cane cultivation
1971 Liberation war and people leave for India and $teye for few months
1986 NGO activity start ( by RDRS)
1989 Fish disease occurred
1990 Start cultivation of HYV( High yielding variety) ce
1994 Start improved methods of fish culture
1995 Lift pump ( small irrigation machine) supplied bycaNGO (RDRS )
1996 Cultivation of water melon as cash crop starts

Source: PCA

Livelihood activity matrix

Livelihood activities including those that were lh@conomic and non-economic were
considered and listed before scoring by genderveealth segregated groups (PM,
RM, PW, RW) in each community. This reflected thessessment of the household
as a whole. Five participants in each group wemmearaged to individually score the
important activities. The total number of beansnespondent was fixed at 20 (for all
activities) to score the set of activities idewtifiby the group. In the northwest region
activity scoring was carried out by male groups tlua lack of time and resources,
however in some cases more detailed informationlieglihoods options were
collected (Appendix 2.5 and 2.12).

An example of the activity of the activity matrig presented in the following table
3.3.
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Table 3.3: Example of an activity matrix produceddetter off female group at
Surjanagar

Activities* Name of individuals
Alya Roushan Amena Irain Lucky Total
Rice farming 6 5 6 4 5 26
Wheat farming 1 0 2 0 1 4
Vegetable cultivation 2 2 2 2 1 9
Poultry rearing 1 2 1 2 1 7
Cow/goat rearing 0 1 1 1 2 5
Household activities 8 8 6 10 9 41
Prayer 1 1 1 1 1 5
Jute cultivation 1 1 1 0 0 3
Total 20 20 20 20 20 20
*their perception of the household as a whole

Source: PCA
Aquatic animal (AA) importance ranking
Criteria of measuring importance of aquatic animals

Criteria of importance of different aquatic animalich as abundance (high
abundance), income (profit), taste (good taste}Herpreference of different aquatic
animal including SRS were listed by each groupammunities and scored for their
relative importance. The criteria were establistmedroup discussions based on how
each group valued aquatic animals locally. Thel totanber of beans against all
criteria was 20 in all groups. This gave a relatimportance score for each criterion
(Table 3.4) for all species. As each species wasedc(in the next step) against all

criteria separately a score of relative importames generated first for all criteria.

Table 3.4: Criteria scoring in Tulagram by rich n{&M) group

Abundance Income Easyto catch Taste Costly total
(profit) (easy to (good taste) (high price)
harvest)
6 4 2 5 3 20

After getting the list of criteria of measuring iornpance, each group listed the name
of their important aquatic animals , then scorédanantioned species for one criteria

(e.g. abundance) using a maximum of 10 beans pemies. Then, all species was
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scored for the second criteria in a similar way awd on. Finally the relative
importance score of each criterion was multipliedhwthe actual score for each

species. An example of scoring presented in Table 3

Table 3.5: Example of scoring of important aquatianal by poor men at Surjanagar,
Rajbari

Species High High Easy to Good taste  High
(local & scientific name) Abundance income catch Cgltl:i(teional
Koi (Anabas testudineys 24 24 10 40 24
Bale Glossogobius gur)s 18 16 8 15 12
Kholla (Rhinomugil Corsula) 12 12 4 20 9
Royna (abeo goniuk 6 4 10 15 9
Shal baim #acrognathus sp.) 6 4 2 20 15
Magur (Clarias batrachus) 18 20 6 50 30
Foli ( Notopterus notopteriis 6 4 4 25 18
Pabda @mpok pabdp 6 4 2 45 24
Mola (Amblypharyngodon maja 18 16 10 25 12
Tara Baim Mastacembeluaculeatu$ 24 20 4 20 15
Gulsha (Mystus bleekeyi 6 4 2 30 15
Tangra (Mystus viattuy 12 12 2 25 12
Kholisha Colisa fasciatus 42 20 12 15 6
Taki (Channa punctata 54 32 14 15 9
Shinghi Heteropneustes fossilis 24 24 8 45 27
Bata Chirrhinus rebd 30 28 10 25 15
Puti (Puntius sp.) 60 40 20 15 6
Shole Channa striaty 12 12 4 20 12
Gutum (epidocepahlichthys guntea) 18 12 4 10 9
Chapila Gudusia chapra 6 4 2 10 12
Chela Chela cachiug 6 4 2 15 9
Gochi baim Macrognathus pancaljs 24 20 12 20 9
Tatkini (Chirrhinus reba 24 24 8 25 12
Kajoli (Ailia colia) 6 24 2 30 18
Kakila (Xenetotodon canci)a 6 4 2 10 6
Batashi Pseudeutropius atherinoides 6 4 20
Chanda Paranbassis baculis) 12 8 5 3
Prawn Macrobrachium sp 54 40 16 30 15
Source: PCA
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Seasonal calendars

Seasonal calendars of important livelihood acgeitihousehold income expenditure,
village life and general weather conditions werawdr up by four separate groups
(PM, RM, PW, RW) and mixed groups in each commasitiA mixed group of 7-8
participants was formed taking representatives fralinfour groups. Livelihood
activities were drawn up by the four focus groupsereas income, expenditure,
weather was drawn from mixed groups due to time @sburce constraints. An

example of a seasonal calendar exercise is presenkgure 3.2.

Months Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
lActivity May Jun  Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

Rice

cultivation
(Amon)

Wheat

Water

melon

Day

labour

Migration

Human — —

disease

Food
deficit
months
Muslim — — —
/Hindu
festival
Source:PCA

Figure 3.2: Example of a seasonal calendar by asfgooup of poor men in
Munshipara.
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Village map

Village maps were drawn for each village by mixeattigipants from each group
which identified main aquatic resources in the ag#, crop growing areas,
households, roads, market etc. The facilitatondiquaarly helped participants to
distinguish between open and farmer managed sysfemgach household The
location of boundaries of aquatic and terressyatems within the bigger picture of

the village were emphasized (Appendix 1).

Sources of aquatic animal

The availability of different aquatic animals olokad from different sources (open
and FMAS system) was scored by mixed groups (empaksentation from PM, RM,
PW, RW) in each community using a total of 20 bfan$ different sources. Canals,
beelsand rivers were considered as open system and poadields (flood-plain rice
fields) were considered as FMAS (Appendix 2.3).s8eal nature of harvests of AA
was also investigated in some cases (Appendix 2.13)

Analysis

Scoring data were analyzed using Excel and SPSSthEdivelihoods activity and
AA preference analysis GLM (General Liner Model)swased identifying variation
due to zone, gender, well-being (fixed factors) amdnmunity (random factor).
Descriptive facts from maps and individual narresivseasonal calendars and time

lines were summarised through qualitative integiren.
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3.2.2 Detailed methodology of national level stakelder workshop (step 2)

A national level workshop was organized six mondfer the initial field work
(August 19-24, 2001) in order to share and validatevant aspects of SRS research
issues, primary findings and for making future eesh plans. One of the most
important parts of the workshop was to cross-chibek characteristics of aquatic
systems and to assess if the findings were gesabddi to other areas of Bangladesh.
It also allowed insights to be gained concerning tberspectives of different
institutional stakeholders in Bangladesh.

The one day workshop was organized by the Intelateed echnology Development
Group-Bangladesh, Dhaka inviting participants wherevcountry partners of the
project in Bangladesh. Government officials patady from the Department of

Fisheries, Water Development Board, academics €usity teachers and students),
researchers, and NGO staff were invited in the wlook. A questionnaire was
circulated among participants with specific questioregarding their interest
(questions on reasons of participation in the wiooks most important and immediate
task/strategies they would prioritise for SRS i3su@ut of 138 participants, 37

participants responded to the questions in writtem during the meeting (although
all of them gave feed back orally during group eis®s) which were analyzed to

explore institutional perspectives.

Also during the workshop, different working groufresearch team members of
around 4-5 in each group) clarified the typologyfariner managed aquatic systems
and access to the systems. They listed the chasdict of sites, key farmer managed

aquatic systems and importance of stocked spect SRS in the systems.

In the open workshop day, a group exercise waltéded among the stakeholders

asking the following questions:

1. Give your opinion on the relevance of the projedtiprove livelihoods of the

poor.
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2. What are your experiences regarding SRS in aquae@lt How could our
project results most compliment them?

3. Which of the observations identified in our preliraiy study are more useful?

4. In what form would you like to receive further imfoation that the project
produces?

5. Do you have any questions or clarifications aboytaspects of the project?

3.2.3 Detailed methodology of the household levehtkground survey (step 3)

The six month Participatory Community Appraisal haf the research characterised
the broader general context of livelihoods and SR&hagement in two zones in
Bangladesh. The background study was planned thefiumvestigate and triangulate
the ecological and livelihood impacts of specifigrier managed systems and SRS
within the broader farming system. This survey edras a basis for the selection of
households for the next step of a baseline and torimg exercise at the household
level. The background survey focused on investigathe specific characteristics of
farmer managed aquatic systems and their relatipnshthe livelihoods of rural
people (Appendix 3).

More than one hundred (119) households from 12 conites in two zones were
sampled using a randomised stratified approach |¢T&6). A total of 9-12

households per community was sampled from ‘aquailtand ‘non aquaculture’
groups using a proportionate randomised approacha@sculture and non-
aquaculture households were not present in the sam®er in all communities.
Aquaculture households mainly had culture ponds mmataquaculture households

did not have culture ponds but they had rice-fieldeone of the systems.
Well-being was ignored during sampling althoughhebhousehold was subsequently

identified as low, medium or high using the anayfsom the PCA exercise. In each

community there were around 30 households.
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Table 3.6: The sample distribution

Zone Community Aquaculture Non-aquaculture
Northwest 1 7 4
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South-central 1 6 3
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=
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3.2.4 Data collection

Data collection occurred through an individual rehusld survey. Three well trained
staff having educational background of MSc and BSéisheries were engaged to

collect household data using a pre-tested questitan

Staff coaching and field testing of the questionmai The survey questionnaire was
first discussed among the study team includingraate and then field tested in some
communities as an important requirement. The teaminfarmally trained during the
PCA facilitation. The reaearcher closely checkedeyidata randomly if any mistake
is done.

3.2.5 Data analysis

Collected information was entered into a spreadsbkecked, coded before doing
statistical analysis. The entered data were rangarnécked against the raw data
sheets. Further consultation with research asssstand some cases with the
community people were required. MS Excel was atsdfor organizing the data set.
Some primary analysis (descriptive, graphs etc.$ warried out using MS Excel.
Finally, data was exported from Excel to SPSS émduicting Chi square and General
Liner Model tests. AQU Households were further sifesd as positive, neutral or
negative towards SRS based on the managementioatuatic systems, specifically
if they allowed or eliminated SRS. SRS positive §)O allowing SRS in their
systems, SRS neutral (NEU)- those who neither eadell nor encouraged SRS
deliberately and SRS negative (NEG) group actiyeigventing entry of SRS and
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eliminating them if observed. Well-being categonesre Low, Medium, High well-
being groups designated from the PCA well-beingdyesis

3.3 Results

3.3.1 Perceptions of well-being and gender group

Well-being and gender based perceptions of the dimids in both zones were
collected which was an important list to index amchalyse livelihood relations.
Households defined well-being based on the rangeasdets and perceived
vulnerabilities. The stratification of well-beingné gender based on local knowledge
is presented in Table 3.7 and 3.8.

Table 3.7: Well-being perception among households

High well-being Medium well-being Low well-being
Northwest :
1. Can save after maintaining their 1. Can't save after maintain their 1. Can't maintain their household cost
household cost family cost with their income
2. Educated, children are also educate®. Not so educated, Children are going2.  Mainly non educated, children are
(Human capital) up to secondary level going up to primary school
3. Thatch or tin made house 3. Rice or wheat straw made house
3. Live in good house ( brick, tin) 4.  Few agriculture land (usually not 4. Very less agricultural land
4.  More land, own ponds more than 2 acre),own ponds ,sometimes less than 1 acre
(natural/physical) 5. Profession: Agriculture (Share crop),5.  Profession; Mainly day labour
5. Profession: mainly agriculture, service or small business
service and business 6. Good health but can’t spent lots 6. Bad health, at the time of iliness
during sick. they go to quack doctor for cheap
6. Have good health (Human) medicine
7. Mostly own TV, cassette player, 7. Less access to TV, cassette player, 7. Do not own such assets
irrigation machine (many of them) modern agril equipment
8. Have good clothes (Physical/social)
Have clothes Inadequate or poor clothes
South-central 1. Not indebted, may lend to others 1.Indebted to others.
1. Not indebted but they lend money 2. Afew are educated and are ableto 2. A few families send their children to
(Financial capital) educate their children to a reasonable  government schools for a few years but
2. Are educated and able to send childrerschool (Human capital) the parents are not educated themselves.
to good school (Human) 3. Thatched roof house.
3. Own a reasonable house and in some
3. Own good house (half brick or strongly cases have bi-cycle, motorcycle. 4. Own insufficient land or no land.
made by tin) with good furnishers,
television, motor cycle and cassette player
(Physical) 4. Own sufficient land. 5. Mainly labour, small petty trade. Work
on their own/shared land and work for
4. Own large tracts of fertile and well- 5. Earn from land ( shared, own), and others at low wages.
irrigated land (Natural) small business, may have salaried job.
Hire others to work on their land. 6. Frequently fall ill.
5. Sometime have salaried jobs or earn 6. Good health.
income from land and business. Employ 7. Do not own television, cassette player
others to work on their land. 7. Own television or cassette player, hire 8. Own a few goats.
6. Good health and can spend more irrigation machine. 8. Do not have enough to eat every day
money for treatment when necessary. or buffer food stock for the time of
7. Many of them own TV , cassette player, scarcity
irrigation machine 8. Own a few large animals. 9. Can not borrow from bank easily.
9. Well fed. 10. No /very less political contacts/less
Others : 10. Can borrow from banks influence
8. Own several large livestock
9. Have full stomach 11. Have political contacts.

10. Can borrow from banks easily.

11. Have political contacts (Social)

Note: SL numbers do not mean order of importanoerce: PCA
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Characteristics of households determining well-9esme complex and linked with
ownership of various assets. Levels of well beind aural poverty was identified by
levels of savings, education, house type, landujpation, health, home appliances,
clothing, food security, access to livestock andulipp, political linkages and
influence, access to credit/services and ownershiigh ponds in both zones.

Selling labour was an important indicator for pgoreen and women describing
people of low well-being (Table 3.8). Ownership lahd, food security, nature of
profession, health, and access to modern recredtiemd agricultural equipment,
level of income characterised the better-off inhmmines. Gender perceptions are also
summarised in Table 3.8 Access to land, sellinguabpower and influence in the
society mainly differentiated rich and poor merboth zones whereas access to land,
working hours, the nature of daily physical workfelientiated poorer and richer
women. Poorer women had lack of access to lanadodg However, they tended to
have more NGO contacts than the better-off. Thidifigs from PCA stage gives a

context of well-being in both zone to link the edf aquatic animals and livelihoods.

Table 3.8: Perceptions by gender and well-beirtgpiith zones

Rich men Poor men

Cultivate rice and some cash crop on their ownSell labour in rice and other cash crop fields.t@ate
land. Have more land and business. Have in share cropped lands. Many of them earn from
influence on others in the community rickshaw/van pulling, migrate for selling labouviay

also earn from petty trade.
Usually own (shared, rented land) below 100 decimal
of crop land. Some have nothing except the homéstea
or between 5 -50 decimal land. Less influence, powe
Rich women Poor women
Mainly do post - harvest work of their crops in  Wage labour in richer households. Usually do not
their house. Work on homestead garden. Havemigrate to sell labour.
livestock’s and help in small-scale irrigation in Engaged with NGOs

the crop fields. Have poultry and some home garden( less than richer
May own some land. women)
Main period of relaxation in rainy season ( JuneNormally do not own any land or pond
to August) Work more hours than richer women.
Main period of relaxation in rainy season (JulygAu
Sep)

October to February busiest time.

Source:PCA
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3.3.2 Overall importance of different major activities to livelihoods

Livelihoods activities were more diversified in teeuth-central than northwest zone.
Rice farming was far more dominant as an activitthe northwest than the south-
central zone. Both gender and well-being affectegartant activities with significant

differences observed between involvement of theebeff and poorer (Figure 3.3 &

3.4). Fishing was more important to poor men andaaqlture of much greater
significance to richer men. Non-farm activities weanore important for the poor in
the northwest and men in general. Poorer peopteemorthwest were significantly
more dependent on non-farm activities (such asulgbsckshaw pulling etc.) than the

better off.Importnace of livelihood activities suas other cropping, rice farming and
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Figure 3.3: Importance of major livelihoods acie& to livelihoods by well-being.
(a,b means -significantly affected by group)

non-farm activities were significantly (P<0.05)exdfed by well-being and zone (The
livelihoods of poorer households were both agrigelt and non-agriculture
dependent. Figure 3.4 shows cultivation of rice atigér crops are important to both
men and women. Even though women are not usualjagad in fishing, they
perceive the importance of fishing to their houdéhd.ivestock (poultry) and
household activities were scored as being compatgtmore important to women

(Figure 3.4) than men.
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Figure 3.4: Overall importance of different majatigities to livelihoods by gender in
south-central zone (n=120), data from 6 communitg@) a, b shows significantly

affected

Importance of household (non paid, reproductivévidiets) and other activities were

significantly (P<0.05) affected by gender.

Primary and secondary occupation (from householdgey)

The key primary and secondary occupations detdilech the household survey
confirmed the preliminary findings of the PCA intb@ones. Primary and secondary
occupation was categorised into 5 major groupsuas,flabour, business, service and
others. Farming was relatively more dominant amihregbetter-off in the northwest
than south-central. Labour (agricultural, non-agitiwal and special forms of skilled
labour) were dominant occupations among the pgqmoeeple in both zones. Business
or petty trading dominated among poorer peoplehe gouth-central but not in the
northwest zone. Whereas service or monthly paidl@eympent including government
and non-government service was a small portion wdrall occupations it was
dominated by the better-off (Table 3.9). Non-aqltace households were of low and

medium well-being and based livelihoods mainly @molur and petty trading.
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Table 3.9: Primary occupation of household head 1851

Farmer  Well

zone type being Primary Occupation of household head Total
Farming Labour Business Service Others
Northwest ~ AQU Low 03 (42.86) 02 (28.57) 01 (14.29) 01 (14.29) 00 (0.00) 07 (100.00)
Medium 08 (61.54) 02 (15.38) 01 (07.69) 00 (0.00) 02 (15.38) 13 (100.00)
High 14 (93.33) 00 (0.00) 01(06.67) 00 (0.00) (0MO) 15 (100.00)
NON Low 06 (35.29) 09 (52.94) 02 (11.76) 0.00 0.00 17 (100.00)
Medium 04 (57.14) 03 (42.86) 00 (0.00) 0.00 0.00 07 (100.00)
High 0.00 0.00 0.00 0.00 0.00 0.00
South-
central AQU Low 06 (35.29) 03 (17.65) 07 (41.18) (0BL88) 0.00 17 (100.00)
Medium 08 (61.54) 00 (0.00) 05 (38.46) 00 (0.00) 13 (100.00)
High 07 (50.00) 00 (0.00) 04 (28.57) 03 (21.43) .000 14 (100.00)
NON Low 04 (30.77) 03 (23.08) 03 (23.08) 0.00 23.08) 13 (100.00)
Medium 03 (100.00) 0.00 0.00 0.00 0.00 03 (100.00
High 0.00 0.00 0.00 0.00 0.00 0.00

Source: household survey

Farming (Agriculture/crop, fish culture, poultry)abour ( skilled labour, wage labour/day labourkshaw and van pulling,

agricultural and non agricultural labour), Busir{essall medium , fishing, fish seed trading), Seevi monthly paid job,

advocate, teacher), Others ( carpenter, tailotepotherbal-doctor)

Farming and some petty trade/business were therrsegmndary occupations across

all well-being categories and zones. No significagsociation was found between

farmer type and secondary occupatiéiarmers’ attitudes towards SRS were not

significantly affected by secondary occupation.

3.3.3 Livelihoods assets

Human capital

Education

Education level of household heads was signifiyarglated to well-being level and

farmer type (Figure 3.5). Poorer people (low wdaifgy) had worse access to

education particularly at secondary and bachelellthan better-off. The better-off

(including medium well-being) tended to have exgeced primary to higher

secondary (secondary+) level education.
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Figure 3.5: Education levels by well-being (n=148¢condary + = class VI to XIl,
Bachelor+ = graduate, post graduate).

Richer people had better access to secondary awtieloa level education.
Aquaculture (AQU) households enjoyed significan{ly<0.05) more access to
education than non-aquaculture (NON) householdguré 3.6).

The proportion of household heads educated to pyiteael was unaffected by either
zone or by farmer type. A zone related differenees wound among household heads
who had not attended school by well-being and famype (Figure 3.5 & 3.6).
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Figure 3.6: Attainment to education by aquacul{@&®U) and non-aquaculture

(NON) type (n=119).

There appears to be a big drop out from secondayel to bachelor level among

poorer households. Farmer’s perceptions of SRS geamneant were not significantly

related to education level.

Household size

Most of the surveyed households had between 2-5bmesrin both zones based on

total household members of all ages including ddpets.

Table 3.10: Household member by farmer type (n=119)

Zone Farmer type Household member category Total
2-5 6-8 09 - 14
Northwest AQU 17 (48.57) 15 (42.86) 3(08.57) 36q)L
NON 17 (70.83) 4 (16.67) 3(12.50) 24 (100)
South-central AQU 23 (52.27) 15 (34.09) 6 (13.64) 4 (100)
NON 12 (75.00) 2 (12.50) 2 (12.50) 16 (100)

Source: Household survey

There was no significant association between fartype (AQU, NON) and

household size. However, a higher percentage of AQuseholds had between 6-8
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household members compared to NON households ttcbmparatively fewer
household members (Table 3.10).

General health condition of the 1 household (usually household head wife)
member
Usually the ' household member in both zones was female, méelywife of the

household head. The household level survey fourmd tealth condition of ®1
household member was generally good and there wasigmificant difference by
zone supporting the observations during the PCAwéiler, women’s health was

comparatively poorer in the northwest than southtre¢ zones.

Financial capital

Access to formal credit, the number of sources reflit and seasonal patterns of
income and expenditure, were investigated to umaiedsthe level of financial assets
and their relationship to SRS and aquaculture. ss¢e informal financial support is
described under social capital.

Access to formal credit

Access to credit was not significantly associateith vinousehold well-being and
farmer type (AQU, NON) in either zone. However, #nailability of formal credit

was comparatively higher in the south-central zitva@ in the northwest zone (Figure
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Source: Housheold survey
Figure 3.7: Access to formal credit by aquacultumd non-aquaculture households
(n=119).

74



Households may receive credit from more than ongecgo Households in the south-
central zone had access to a greater number oit s@aces (ranged 1-3) than the

northwest.

Selling of fish

Selling of fish was significantly (P<0.05) assoettwith farmers attitude to SRS
(positive, neutral) but not by well-being group.tdeholds from SRS NEU type sold
comparatively less than POS and NEG category. N&@&gory households usually
sold more than POS or NEU (Figure 3.8).
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Figure 3.8: Selling of fish by farmer type (n =78).

Sixty eight percent (68%) of the aquaculture (AQiduseholds were found to sell
more fish than they consumed, the balance onlywuirgy and not selling. Income
from fish appeared to be higher in south-centralezoaompared to the northwest.
Incomes from other sources are compared with tioam fsale of aquatic animals in
Chapter 4.

Social capital

Household social assets and their impacts on vestigoand gender were investigated,

particularly through enquiring into inter househaotlationships, informal financial
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support and participation in social activities sua festivals and those related to
kinship linkages. Households were found to rec&mwermal financial support from
relatives and friends as an important part of docapital, particularly in the
northwest zone. Informal financial support to hdwdds was significantly (P<0.05)
affected by zone and farmer type (AQU, NON).
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Source: Hosuheold survey
Figure 3.9: Proportion of households obtainingriitial support from friends and
relatives ( n=119)

Non-aquaculture (NON) households in the northwesd more informal financial

support from friends and relatives than in the lsagntral (Figure 3.9). This is also
related to the findings on formal credit sourceschliwas relatively higher in south-
central zone (Figure 3.7). Participation in religgoand cultural festivals of both
Hindu and Muslim households throughout the yeariamgortant aspects of social

capital discussed later in Chapter 4.

Physical capital

Access to key home appliances like — televisioassette players, motorcycles, and
irrigation pumps were affected by well-being (Tald&). Poorer people had less
access to these assets than the better off inZoos. Ownership of fishing gear was
important in terms of access to fishing and itatieh with aquaculture and SRS.

Access to fishing gear was significantly (P<0.05%axiated with zone and farmer
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type (Figure 3.10). Box trap, gill net, cast netpk, long line, small lift net, seine net,
lift net, bamboo fence were the fishing gears noeetil by the surveyed households.
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Figure 3.10: Access to fishing gear by aquaculam@ non-aquaculture type (n =119).

Non-aquaculture (NON) households had significa(fy0.05) less fishing gear than
aquaculture households. The ownership of all tygfegear was higher in the south-
central zone than northwest (Figure 3.11 & 3.12DNNhouseholds mainly had gill
net, box trap and long line. The mean number birfig gears used was comparatively
less in POS and NEU farmer type than NEG (Figuid)3Miean number of gear was
also higher in south-central than northwest iffalier types.
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Figure 3.11: Mean number of fishing gear Figure 3.12: Mean number of fishing gear per
household (n=66) household by POS, NEU, NEG farmer type (
n= 50)
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Livestock and poultry herd size

The mean holdings of cows, goats and chickens wasfisantly (P<0.05) affected
by well-being (Figure 3.13) and farmer type (AQU ,N)Cbut not by farmer attitudes
towards SRS management.
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Figure 3.13: Mean number of cows, goats and ch&len household by well-being.

Natural capital

Analysis of the major sources of aquatic animaisnduthe PCA gave an overview of
the aquatic systems where various aquatic animate wanaged and harvested. The
PCA also explored information on the classificatmhFMAS for the two zones of
Bangladesh and their location within the broadesgstem. In the Dhaka stakeholder
workshop a typology of FMAS was drawn up that ineld the importance of, and
access to, SRS and stocked species. The backgsawmely further provided detail

with respect to access and physical characteristit®e FMAS in both zones.

Sources of aquatic animal from PCA
The major source of popular aquatic animals consimvees found to be different in
the northwest and south-central zones. Aquatic alsimvere harvested mainly from

open systems (72%) — candiegels and rivers in the
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Figure 3.14: Sources of popular aquatic animalldiog SRS in two zones (A= NW,
B=SC zone).

south-central zone whereas in the drier northwesasathey were mostly harvested

from farmer managed systems (78%) (Figure 3.14).

Locating FMAS and SRS

In Bangladesh, fisheries water resources were brasdegorised as — inland open
water comprised with river lake, flooded depressiaic., inland closed water
comprised with ponds, rice-fields, shrimp farms eted marine water. However,open
and closeness is defined by the season (Chaptérid)important to understand the
location (where it is exist/found) of ‘farmer-maeagaquatic systems’ in the diverse
type of water resources in Bangladesh. PCA findimgted that although they were
found to concentrated within inland closed watagygFe 3.15) FMAS can also be
found in inland open and marine waters, for exampleghe form of cages or

enclosures. Figure 3.15 elaborated different typlesvater resources, aquaculture,
fisheries management and culture based fisheirdipea in Bangladesh and shown
where FMAS such as pond, rice field pond, shrimpnfacanal, cage, pen were

located in the broader aquatic resources in Baeglad
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Figure 3.15: Locating FMAS in the broader aquaystems of Bangladesh.

SRS, aquaculture and related general view from madevel stakeholders:

In response to the prioritisation of tasks regagdhe management of aquatic animals
in general or SRS specifically, the stakeholdergshm Dhaka workshop identified

different issues presented in Figure 3.16. Manag¢mf SRS in aquaculture (25% of
stakeholders) and institutional aspects (25%) efrthromotion and in research such

as the role of specific departments,
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Figure 3.16: Prioritisation of SRS and aquaticralimanagement in the broader
development context perceived by various stakeh®l¥ of total stakeholders with
multiple response) in Dhaka workshop (N=37).

government, NGOs and their policy and priorities @mnservation (15%) were
emphasized by a higher percentage of stakeholBersearch and promotion of SRS
in aquaculture, its institutional aspects (suchads of organisation, policy priority)
and conservation of SRS appeared to be importaat af work from stakeholders

view.

Relative importance of stocked aquatic animal (A&)d SRS in different FMAS

A range of FMASs were identified during the PCA ®&es and were validated at the
Dhaka workshop in terms of importance to give aaraew of the location specific

diversity of aquatic systems (Table 3.11). In tl@ARyroup exercise sources of AA
were investigated and discussed with participamishvlater reported by the research

staff in the stakeholder workshop.
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Table 3.11: Types of FMAS and importance of SRS stiodked species from it by

zone

Type of FMAS Northwest South-central
Importance of Importance of Importance of Importance
stocked AA SRS stocked AA of SRS

Grow out pond +++ + +++ ++

Rice field + ++ ++ +++

Rice field pond ++ +++ ++ ++

Trap ponds + ++ + +++

Nursery pond ++ 0 ++ 0

Ditch ++ + + ++

Lake pond ljeelpond) +++ ++ + +++

Pen culture + + +++ ++

Cage culture & ++ 0 ++ 0

Cloth enclosurghapa)

Shrimp farm ¢he) 0 0 +++ +

Natural small basin in flood O 0 0 ++

plain areasKoom)

Source: Dhaka stakeholder workshop
+++ (very high importance) - 0 no importance

FMAS were found to be important both for stockedatr animals (AA) and SRS. In
some systems such as rice field, trap pond, lake8RS were more important than
stocked (Table 3.11).

Typology of farmer managed aquatic systems in Baugsh

Initially 11 types of FMAS were identified in thdusly areas (Table 3.13). The
systems were differentiated by both social andaggochal characteristics in terms of
their main use, access, benefits to poorer anérrigbople, sources and availability of
AA, location, physical characteristics (e.g. sinel @ike construction etc). Both agro-
ecological zones have almost the same types of FBYs&ms except prawn farms

(ghep that only occurred in the south-central zone.
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A short description on the typology of locatioresific FMAS is given below that
was derived from group discussions during the P@A&ource mapping, field

observation and stakeholder workshop in Dhaka.

1) Grow out culture ponds

Farmers mainly stock carps and SRS is considerday-@&sitch. Grow out culture
ponds can be seasonal or perennial in terms ofrveatglability. Such ponds can
have strong or weak dikes depending on locationnaaalagement practice. They may
or may not have links to adjacent rice fields araia. They can be located next to the
house or away from homestead. The relative impoetari grow out ponds appeared

to be higher in the south-central zone than théhma@st zone (Table 3.13).

2) Rice-fields

Rice fields are mainly sources of SRS which aresdsted using traps, nets and by
hand. Tilapia, common carp and silver barb are stisoked in many rice fields. Rice
fields have ditches or deeper lower areas. Theitapoe of SRS tended to be greater
in rice fields than stocked species in both zokksvever, rice fields in south-central

zone are more diverse and showed more potenti@R& than in the northwest.

3) Rice field with ponds

These may be termed as rice field associated p@ngend is constructed within a
rice field boundary to culture both stocked speaird SRS. Farmers stock carps in
the ponds and at the end of monsoon when theigtisfdry up SRS are encouraged
to enter the pond. This is a common strategy inrthithwest zone where rice fish
culture is constrained by water scarcity. SRS jilesror brood fish harvested in the
rice fields or other water bodies were sometimesomked in such ponds before

selling at a better price in the dry season.
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4) Trap Ponds

Small ponds are located within lowland rice fietdsin flood plain areas where SRS
are attracted and harvested. They are distinct frava field ponds by being

physically small and their primary purpose being tfapping. Traps ponds are also
usually smaller than stocked ponds. This kind aicos more common in the south-
central zone than in the northwest zone. Wild cagrs be harvested in trap ponds in

areas located close to rivers.

5) Nursery ponds

Nursery ponds are normally used to produce fiskl $eg outside of the season may
also be used to produce food fish. SRS are not fit@mpbduring the seed nursing
period as such ponds are sanitized but outsidéisfperiod they may be used for
trapping or keeping wild fish.

Advanced fry nursery is one form of seed nursirgm& poorer people tend to use the
same pond both for fish seed and food fish prodactin the pre-monsoon period
(April, May) they stock early stage fry and nurkerh for a short period of 2-3 weeks
before selling as advanced fry. The pond is thew as a grow-out unit for the rest of
the year. This practice is more important for podten richer households and
common in both zones. It also indicates that pobmerseholds tend to utilise their

pond water more efficiently than richer people.

6) Ditches

Ditches are small ponds mostly holding water oelgsonally and located close to the
households or by the road side. Poor farmers u=m to stock fingerlings for food
fish. In flood-affected areas ditches are commoxt t@ households as the earth is
removed as borrow to raise the house compound. ditsbes can be located in rice
fields or at road sides as rain water culverts.hnB8RS and stocked species are
typically managed. However, there is a high risklagfs of stocked fish by flood.
Ditches are more common and productive in the soettiral zone due to higher

water availability.

84



7) Lake pond (beel pond

These are a special type of trap pond located ¢tobeelswhich become inundated

in the rainy season and only appear during thesdgson when they are leased to
individuals or groups of fishers, mostly to harvesin-stocked fish. Some larger
ponds are stocked with carps in the post floodogebut SRS is the most important
part of the harvest. These are more common inaweyling areas (south-central) and

are not common in the northwest zone.
8) Pen/enclosure

Sometimes a corner of an open water or lake isosadl (compartmentalised) using
net or bamboo fence for culturing stocked fish, Geer SRS is also a significant part
of the harvest due to its link to open water. Pem@smore common in areas close to
rivers. These systems are more important for boltuied species and SRS in south-

central than northwest zones.
9) Cages and hapas

These are water based systems suitable for lanathesaon-pond owners to grow fish
and fish seedHapasand small cages (Iinare used for nursing and to raise tilapia,
silver barb and tilapia over periods of 2-4 momsspectively where a suitable water
body was available. This intervention has beeretadymainly by NGOS and projects

to landless and poor women to enhance accesstouitire.

10)Prawn pond (calledgher)

This is a type of integrated system based on eingjateep rice land to grow fish and
prawn in the water and fruits, vegetables on thke.diThey are constructed
particularly for raising prawn, however mixed cuéuof shrimp and white fish is

common in low-lying areas. This system is not foumthe northwest zone.
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11) Natural small basin in flood plain areas

This is a natural small basin created through treng current of river in flood plain
or sand bar areas (close to river) where wild fiiein the river are trapped and caught
by the people living close to river. Conflicts camse with harvest of the non-stocked

species in larger basins.

Table 3.12: Types of FMAS based on linkage witheolystems and SRS

Generic systems Specific systems and common terms

Ponds (not linked to rice fields; P)  Grow out pond
Nursery pond/Advanced fry nursery

Prawn farm gher)

Linked Ponds/Rice field ponds (linkedRice field pond

to rice-fields; Prf)
Trap ponds
Lake pond peelpond)
Ditch

Natural small basin in flood plaitKom)

Rice fields (Rf) Rice fields not associated with ponds

Source: Dhaka stakeholder workshop

A major descriptor of the FMASs presented in TahlE2 is if they are stand alone,
typically those that are managed at a higher lewél intensification and
commercialisation or physically linked to larger mcextensive systems (e.g. trap
pond, lake pond, rice field pond). Based on thiarabteristic e.g. with rice fields,
other water sources FMASs were finally groupetb ithree generic types as -

ponds’(P), ‘Rice field pond’(Prf) and ‘Rice fieldRf) for further analysis.

1) Ponds (P)

Mean areas ranged from 0.02 to 0.15 ha in bothszbgenell-being and farmer type

presented in Table 3.10. The mean size of pondsswasicantly affected by zone
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(P<0.05) and well-being level (P<0.05) group (TaBl&3). The number of ponds in
the south-central zone (51) zone was found to beentiwan double that in the
northwest (22). Mean pond size was also signiflgafi®<0.05) affected by farmer

type (i.e. POS, NEG, NEU) and by zone. POS typalpavere comparatively smaller
than NEG in both zones.

Ponds are usually closed systems with strong hikgsdnainly for commercial carp
culture or seed rearing. These ponds are usuatlgtdd in the homestead area
surrounded by the household compound, vegetabldegaor a road with few
opportunties to link with rice fields or small c#maMost households (95.5% in
northwest, 97.2% in south-central) stock hatcheared speciesStocked fish tend to be

more important than SRS, and SRS is perceivedcasdary crop, or eradicated.

Table 3.13: Mean area of different FMAS of housdhdly well-being and zone

Zone Well- Mean pond N Mean Rice N Meanrice* N
being area (ha) per field pond area field area per
level household (ha) per household
household (ha)
Low 0.06 + 0.06 3 0.07+0.10 4 0.99+1.24 11

Northwest Medium  0.05 £+ 0.05 10 0.10+£0.10 3 ®2P43 17
High 0.06 +0.07 9 0.12+0.11 11 2.67 £2.03 16
Low 0.10+ 0.07 12 0.04 £0.04 6 0.28+0.19 12
South-central  Medium 0.14+0.13 11 0.13 £0.06 4 0.77 £0.48 16
4

High 0.16 £ 0.08 13 0.22 £0.10 1.66 + 2.36 14
* Mean total owned rice field area per household
(not all households had 3 FMAS, 58 ponds, 32 iigle fpond and 86 rice field were used)

Source: Housheold survey
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Table 3.14: Mean area of different FMAS by farmygretand zone

Zone Farmer Mean Pond No of N Mean Rice field No. of N Mean Rice* N
type area per ponds pond area per  pond field area per
household (ha) household (ha) household
(ha)
POS 0.06 + 0.05 4 4 0.11+£0.10 13 12 223+257 2 1
£y NEU 0.03+£0.01 7 7 0.04 £0.01 3 3 1.35+0.59 10
o9
z= NEG 0.08 £ 0.07 11 11 0.15+0.13 3 3 254177 1 1
= POS 0.07 £0.05 4 3 0.07 £0.05 6 6 0.66 = 0.30 6
% g NEU 0.10 +0.08 23 18 0.16 £0.12 10 7 1.10+2.22 16
o
n O NEG 0.18+0.10 24 15 0.1 1 1 1.12+0.96 13

Mean total owned ( purchased) rice field area peiskhold,
Std Deviation is at the right end of the figure

Source: Hosuheold survey

2) Rice field ponds - ponds linked to rice fields (P)f

The mean area of rice field ponds (Prf) is preskimeTable 3.13 & 3.14 by farmer
type and well-being. Mean area was significantlieeted by well-being (P< 0.05)
and farmer type (POS, NEU, NEG; P<0.05) but notzbge (Table 3.13 & 3.14).
Better off households owned larger rice field pondsboth zones. Almost all
households in both zones (88.9% in the northwedt&m7% in the south-central)
stocked hatchery seed in this type of pond. Pokelsdivere either constructed high in
many cases or kept low in some parts to allow SRf fadjacent fields. Such ponds
may be completely or partially flooded after heaain. Rice field ponds are used for
both stocked and non stocked fish. Farmers terdttalikes temporally to allow fish
entry into the pond when the rice fields beginrp up.

3) Rice fields (Rf)

This was defined as owned (purchased) rice landdintg rented out, shared out and
leased out lands (but not rented or shared in)nigaig to the household. Mean total
rice field area per household is presented in T8H& & 3.14 by zone, well being
and farmer type (all were owned rather than accebsethe households to avoid
double counting of resource). Mean area of riceldfiper household was
comparatively higher in the northwest zone that gbath-central. Rice fields were
defined here as non-stocked rice fields with nabéehte linkage to ponds. Farmers

harvest SRS from rice fields mainly using differéygpes of trap. Rice fields may
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incorporate very small ditches but they are notlstd. Essentially these systems
were rice fields un-modified for fish culture.

Ownership to different association of FMAS

The association of ownership of and access tordiftetypes of FMAS by category of
household was investigated. Association of thyges of FMAS by well-being is
presented in Figure 3.17. Better off households avane FMASs than poorer. Low
well-being households rarely own all three typesydtem together and around one
third of such poor families do not own any of theee systems (Figure 3.17). Poorer
households have comparatively better access tdidglteponds (Prf) and rice fields
(Rf) than ponds (P).

W All three types
(P+Prf+Rf),n=11

O Rice field pond + Rice

100%
90%

80% V/A

q

K] v i =
S 0% % fields, n %7 |
%  60% A / Pond + Rice field (P+
§ £0% / o Rf),n=40
5 40% - / / O Only Rice-fields (Rf), n=18
S 30% 7 /
20% - % B Only Rice field pond (Prf),
10% n=4
0% - — /1 m Only pond (P), n=7
Low Medium High
wellbeing category ® None of three types, n=22

Source: Household survey
Figure 3.17: Association of different FMAS by wbking (N=119 i.e. all AQU,
NON households, Low = 54, Medium =35, High =30).

Ownership of the different FMASs was significan{ly<0.05) affected by zone.
Ownership of only ponds (P) was higher in the S@ntiNW (Table 3.14), and
ownership of both rice field (Rf) and rice fieldsasiated ponds (Prf) was more
common in the NW than in the SC. The percentaghoofseholds having all three
systems together was higher in the SC than NW (EiguL8).
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Allthree types (P+Prf+Rf),n=11

B South-central

Rice field pond + Rice fields, n=17 0 Northw est

Pond + Rice field (P+ Rf),n=40
Only Rice-fields (Rf), n=18

Only Rice field pond (Prf), n=4

Ownerahip arrangement

Only pond (P), n=7

None of three types, n=22

0 20 40 60 80 100 120
% household w ithin each ow nership arrangement

Source: Hosuehold survey
Figure 3.18: Ownership arrangement of FMAS by zdie119, northwest 59, south-
central 60).

The association between ownership of different FMe&f8l aquaculture (AQU) and

non-aquaculture (NON) households is presentedgarEi3.19.

B All of three
100%

O Rice field pond +

3 80% 1 Rice field

?{ 60%0 m Pond + Rice field

2

2 40% - O Rice field

S

o

20% 7 O Rice field pond
(o) |
0% ®m Pond
AQU NON
B None of the three
Farmer categol

Source: Hosuehold survey
Figure 3.19: Association of FMAS by AQU and NON Bkehbolds (n=119).

Sixty percent of non-aquaculture (NON) householdsndt own any of the three
FMAS systems and 40% have only rice fields. It slasr that the NON group of
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households do not practice conventional aquacuttueeto lack of a pond but rather

they access fish from rice fields and other sources
Different land ownership of households

Share cropping (mainly rice land) is a common agyeament for accessing land and
water. Usually poorer (< 20 % of total householuis)andless people sharecrop land
owned by richer households. 33.34 % of the surveyedseholds (n=12) in the
northwest and 66.66% (n=24) in the south-centralezehare cropped some land.
Overall nearly one third of all households shampped some land. The mean area of
share-cropped land per household (across zonebeigly)) was 0.38 ha (+0.23). The
number of households sharecropping land was twacenach in the south-central
zone than the northwest. Better-off households stiswecropped land, particularly in
the SC zone (Table 3.15).

Table 3.15: Mean area of land (ha) share croppetdmesehold (n= 36)

Well- Std. % of Total
Zone being Mean N Deviation N
Northwest Low 0.42 5 0.14 13.89
Medium 0.53 6 0.28 16.67
High 0.66 1 2.78
South-central Low 0.30 16 0.23 44.44
Medium 0.32 4 0.10 11.11
High 0.40 4 0.29 11.11

The pattern of land ownership by household is priegein Figure 3.20. The mean
area of owned land (p=0.01) and share cropped (@r0.04) was significantly

affected

91



4 O other
'3 i W Shared
@ Own land

;éﬁ H = [

Low ‘Medium‘ High

Mean area
per household (ha)
N
ol
|

Low ‘ Medium‘ High

Northwest South-central

Well-being and zone

Source: Hosuehold survey
Figure 3.20: Different type of land ownership otilseholds by well-being and zone
(Shared= share cropped land, own land = purchaset] bther = leased/rented etc.).

by well-being and zone. The northwest region waghlli heterogonous in terms of
land holding between poor and better off. The nedatimportance of sharecropping
and leasing in to poorer households in both zosedear. Share cropped land was
particularly important to the poorer householdsboth zones compared to owned
land. However other (rented, leased) land wasialportant to the poorer households
in both zones. Only 13 households rented out lanathers of which six households
were from low well-being, 5 from medium and 2 frdngh well-being group. The
mean area of rented out land was 0.35 (£ 0.43, nEder household. 13 households
from northwest and 24 households from south-cemtbale remarked on the rental
terms of lands (leased out). Poorer households terldase out land to better off
households to secure a loan during periods of @igerisis. In both zones land was
found to be commonly used as collateral for loafith whe loan provider using the
land until the loan is repaid.
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Deliberate actions to manage SRS in FMAS

Various actions (Figure 3.21) were found to be use®RS positive households for
encouraging SRS in their systems. The main purpdséhe various actions or
behaviour and modifications to FMAS was to imprtive access of SRS from nearby

deeper perennial water sources or adjacent aggyatiems such as rice fields.

70
° gg : @ Northwest
e
§ 40 - 0O South-central
2 30
S 20

10

0 S N A
Cut dike Keep dike Use pipe in Link to small
low inlet channel
Behaviours

Source: Hosuehold survey
Figure 3.21: SRS positive behaviours (northwestsbbith-central=11).

Cutting pond or rice-field embankments/dikes t@wallentry of SRS into the system
during the rainy season is the most common pro-&&®n. Some households cut
rice field dikes and link the adjacent pond witherifields in late rainy season to
encourage fish to enter the pond as the rice @igtcuts. Embankments and dikes are
also cut to allow free drainage of water duringuyeins and also prevent flooding
and loss of fish. Valves or traps may be placatie@entrance of such drainage points
to catch fish or allow them to enter selectivelgnt® households also raise dikes to
protect and retain the SRS in their systems at simes of the year. Alternatively,
and depending on the characteristics of the sysbemm,side of the rice field or pond
may be kept open to the adjacent rice field or watairce. A bamboo fence or net
can be used to retain fish in the system once hlasg entered. Instead of physically
cutting the dike households especially those vatiy¢ embankments, a pipe may be

inserted through the embankment to allow SRS seteentry in terms of size and
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species. Farmers are also found to make small efemrice fields or adjacent to the

pond to attract wild fish to the pond or towarddeper water pocket.
Knowledge and reasons for not eliminating SRS frahe systems

Although farmers’ attitudes towards SRS manageme investigated through an
assessment of livelihood assets, a particular mueswvas asked during the
background survey to the households who did notargliminate SRS (ie NEU and
POS) to identify reasons for keeping SRS in tlsgstem. Traditional practices,
economic reasons related to the price of SRS ampghsuand a knowledge of
biological management issues are the three mosbriant factors given by

households for not eliminating SRS from their syste

94



South-central Northw est
other (

characteristic
. other
s of aquatic

12%
resource o
7% Tradition

26%
Tradition i /
(taste,consu onomic

. 24%
—_ mption,
traditional

Economic
(price,
availability)
18%

Time

11%

Management importance)
experinece 53%

9 Time \Mana ement
11% 3% 9

35%

Source: Housheold survey

Figure 3.22: Why households do not eliminate SR$%79; Tradition = Taste &
consumption related traditional importance, Managieinexperience= knowledge of
predator, feeding of SRS, selective entrance of, SRBe= no time, busy with other
job, Economic = high price, scarcity, other = raseuype, characteristics of ponds).

Tradition to keep some SRS in their ponds and &emece for the taste were the
most important factors in both zones. Knowledge nidinagement (biological

management) of SRS seemed to be higher in thewestithan south-central (Figure
3.22)

Important aquatic animals harvested from differeMAS

The availability and importance of the bamu(tius sophore)spotted snakehead
(Channa punctatys mola carplet Amblypharyngodon maja minnows Esomus
danrika), walking catfish Clarias batrachuy stinging catfish Kleteropneustes
fossilig was most important and almost the same in theettypes of FMAS in the
northwest zone. The importance of motanblypharyngodon maojastinging catfish
(Heteropneustes fossiliswalking catfish Clarias batrachuy minnows Esomus
danrikd) was less in the south-central zone than in thehwest but snakehead
murrel Channa striatus and climbing perchAnabus testudinejsvere relatively
more important in south-central zone than northw&able 3.16). The barlP(ntius
sophoré and spotted snakeheadh@nna punctatyswas similarly important across
FMAS and zone. One of the important aspects okfiexies harvested in the FMAS
was the presence of both prey and predator specesimportant aspect of SRS
management in linked FMASS.
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Table 3.16: Important available SRS harvested fudferent type of FMASh for each system 46, 55 & 32 in pond, rice fiatthd and rice field, % of households within each
system was considered, figure in parenthesisesateti % and n on the left ) source: Householdesurv

System Northwest South-central
1st important n (% of 2nd important n (%) 1st important n (% hh) 2nd important n (% hh)
SRS household SRS SRS SRS
within each
FMAS)
Puntius sophore 10 (58.82) Puntius sophore 05 (29.41) Puntius sophore 20 (68.97) Channa punctatus 15 (51.72)
Amblypharyngodon mola 03 (17.65) Esomus danrika 04 (23.53) Channa punctatus 05 (17.24) Puntius sophore 05 (17.24)
Channa punctatus 02 (11.76) Channa punctatus 04 (23.53) Channa striatus 02 (6.90) Channa striatus 04 (13.79)
Clarias batrachus 02 (11.76)
153 Others 02 (11.77) Others 02 (11.77) Others 02§6.89 Others 05 (17.25)
e Total 17 (100) Total 17 (100) Total 29(100) Total 9(200)
Puntius sophore 26 (60.47) Esomus danrika 14 (32.56) Puntius sophore 08 (66.67) Channa punctatus 06 (50.00)
Amblypharyngodon mola 07 (17.28) Puntius sophore 10 (23.26) Channa punctatus 03 (25.00) Mystus sp 03 (25.00)
©
c
o
_g‘ Channa punctatus 05 (11.63) Channa punctatus 08 (18.60) Anabus testudineus 01 (08.33) Puntius sophore 02 (16.67)
]
3 Others 05 (10.62) Others 11 (25.58) Others 00 MO0.0  Others 01 (08.33)
& Total 43 (100) Total 43 (100) Total 12 (100) Total 12 (100)
Puntius sophore 11 (61.11) Channa punctatus 05 (27.78) Puntius sophore 07 (50.00) Channa punctatus 06 (42.86)
Channa punctatus 04 (22.22) Esomus danrika 05 (27.78) Channa punctatus 04 (28.57) Puntius sophore 03 (21.43)
Clarias batrachus 02 (11.11) Puntius sophore 03 (16.67) Anabus testudineus 02 (14.29) Channa striatus 02 (14.29)
Clarias batrachus 03 (16.67)
=]
i3} Heteropneustes fossilis 01 (05.56)
.S Others 01 (05.56) Others 01 (05.54) Others 01(Q7.14 Others 03 (21.42)
x Total 18 (100) Total 18 (100) Total 14 (100) Total 14 (100)
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Criteria of measuring importance of aquatic animal

Generally it was found that households perceivectiteria of importance of aquatic
animals in terms of high abundance, good tasted doo health, high income and
social aspects such as being preferred by childneholder people. The criteria used
to assess the importance of aquatic animals varitdgender. Women judged taste,
nutritional value for children and value for healdls being most important. Men
identified abundance and ease of capture as beimg ifmportant. The list of criteria

mentioned by different groups presented in Tallé&.3.

Table 3.17: Criteria of importance by gender, vireing and zone

Gender Richer Poorer
Northwest South-central Northwest South-central
Men High abundance High abundance  High abundance High abundance
High price High price High Price
Good taste Good taste Good taste Good taste
Easy to catch Easy to catch Easy to catch Easy to catch
Good for consumption Good for con.
Can purchase Can purchase
Bring income Bring income
Costly/high value Costly/high value
Women High abundance High abundance
High price High price
Good taste Good taste Good taste Good taste
Preferred by children Pref. by Children  Pref. by children Preferred by children
Preferred by old Preferred by old
Easy for cooking/cleaning Easy cooking Easy for cooking Easy for cooking
Good for health Good for health

Easy to catch

Source: PCA
‘Easy to catch’ was mentioned by both men and womehe northwest but was only

mentioned by men in the south-central and beingldoohealth was only mentioned

by women not men. Taste (good taste), abundangk @undance), high
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Source: PCA
Figure 3.23: Importance of common criteria by ger(dg b means significant

difference)

price and ‘easy to catch’ were commonly mentiongdbbth men and women.
Importance of the criteria ‘taste’ among househadsoss zone was significantly
(P<0.05; ie. P=0.00, df=1, F=56.26) affected bydggmot in case of the criteria -

abaundance, price and catch (Figure 3.23).

Importance of aquatic animals

Relative importance of aquatic animals was sigaiftty affected by gender (Figure
3.24 & 3.25) and zone. Some aquatic species weperiiant to all four groups (richer
men, richer women, poorer men, poorer women) ofplegoincluding Clarias
batrachus, Heteropneustes fossiliuntius sp., Anabas testudineusand
Macrobrachium, Clarias batrachu#\nabas testudineu®untiussp. Mystus vittatus

which were mentioned in all 18 communities.

Clarias batrachus, Anabas testudineus, Macrobrachi®untiussp., Heteropneustes
fossilis, Channa punctatus, Mystus vittatus, Anfidypngodon mola, Channa striata,
Macrognathus puncalusere the species that scored highest and were onextiby
most communities. The importance @ilarias batrachus, Anabas testudineus,
Macrobrachium, Puntiusp.,Heteropneustes fossilegge found to be relatively higher

in the south-central that northwest (Figure 3.24).
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The impact of the distance of the community froomajor river to the relative

importance for the most important four species areysed.
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Figure 3.26: Importance of popular aquatic anirbglslistance from a river.
The importance o€larias batrachusAnabas testudineuBuntius spMystus vittatus

varied with distance from a major river in the $paéntral zone whereas this trend

was not obvious in the relatively drier northweshe (Figure 3.26).
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3.4Discussion

3.4.1 Well-being, livelihood activities and rural aquacuture

Well-being indicators were found to relate to hdudd savings, education level,
house type, land ownership, occupation, health, en@ppliances, clothing, food
security, access to livestock and poultry, polltiocgkages and influence (Figure 3.5,
Figure 3.13, Figure 3.20) on others, access tditc& services, ownership to fish
ponds in both zones (Table 3.7 & 3.8). Poor womevedl-being was related to a
relatively lower burden of household work and longrking hours and selling of
labour, lack of leisure period, lack of ownershifppooductive resources such as land,
pond. A recent study in the northwest and southBasgladesh also described that
women'’s involvement in agricultural labour and detieework is often as a result of
crisis and debt. Women had to conduct agricultwnak in addition to domestic tasks
(Seeley et al. 2006). Apart from agro-ecologic#fletiences characterized by the level
of flood and drought, the main difference betweames was related to land
ownership (Figure 3.20), importance of aquatic at&m(AA), fishing and level of
livelihood diversification. Landholding, educatitavel and social influence were also
important distinguishing indicators of well-beingogps. Selling labour was an
important indicator for poorer men and women (Tabl@) and also an important
determinant of well-being. Selling labour is domtihamong poorer households in the
northwest zone compared to the south-central zenecanomic activities are less
diversified in the northwest. However, better-o#ople are also involved in the
labour market but tend to have more specialisedsraPoorer (including low and
medium well-being group) households have less actesducation (Figure 3.5)
which generally affects their livelihood standarartgularly access to social
networks, better employment and services. A reGXRE study on poverty in rural
Bangladesh indicated that educational access iajarmroblem among the poorest
groups which relates to the costs of educationglggaation, provision of schooling
and other learning opportunities (Seeley et al.6208nother similar study also
suggested that formal and informal learning opputies, employment oriented skill
training, nutrition and primary health educatiorulcbbe more important for them
(CARE, 2003). Mahbub and Roy (1997) conducted dysto explore the nature of
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well-being in Bangladesh using a variety of papétory ‘rapid appraisal’
approaches. They found the main indicators of Wweifkg were fixed income, access
to food as three meals a day, children’s educasiorgll family size, health, access to
medical services, and a comfortable/better lifechldre similar or close to indicators
such as income, health, education, food securitghef current study. Livelihood
activities were more diversified in the south-cahthan northwest which might be
related to the higher risk of flood, greater auailley of formal credit and a lower
dependency on land. Less availability of formadit in the northwest zone perhaps
increased dependency of households on informahdiah support from relatives.
Fishing was more important to poor men and aquaetif much greater significance
to richer men in both zones. Fishing includes thal@tation of open water systems
and also harvesting of fish from farmer managedatiqsystems such as road side
canals, rice fields, rice field linked ponds, tgagnds etc. Typically catches from such
systems are not reflected in official statistic&RF16, 1995). Access to fishing gear
indicates that both aquaculture and non-aquacuhoreseholds rely on fishing but
that aquaculture households have greater capacitamd dependence on fishing than
non-aquaculture households. Type of gear (gill seihe net, cast net, traps, lift net)
indicates that they have more access to fishidgpth common pool and FMASSs than
non-aquaculture households. The majority of rumlideholds in Bangladesh fish
from privately own ponds, community water bodigse water bodies and rice fields
(Lovett et al. 2006). Harvesting of some SRS rexpuspecial types of traps or gear
such as gill nets, box traps, and lift nets that different than those used for carps.
Poorer people tend to use cheaper traps or netiisfong to meet their household
consumption needs. The poor with limited purchagioger have to rely on fishing
for fish when they can not grow and buy other ftike vegetables during periods of
flood. Gupta & Shah (1992) mentioned that ‘the dewment of commercial
aquaculture or high-input, high-output aquaculewsald increase national production,
but will not benefit the rural resource poor farmevho do not have purchasing
power. However this study found that a range ofyptades and skilled labour is
common among the poor as a strategy to diversilitioods at times of poor access
to land and water that would allow purchase of d&sod. The current part of the
investigation concluded that livelihoods of the mrohouseholds were associated
with both agricultural and non-agricultural actieg. This diversification is probably

a function of their lack of ownership of land andter resources. The higher diversity
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of livelihoods in the south-central zone compaethe northwest might be a partly a
coping mechanism by households in response toetrerisy of flood that affects them
and also due to better access to formal credits @lso related with the growth in
non-farm and service sector. Related study showhglowth in per capita income
(recorded in 2001 population census) created thikehéor agricultural products and
diversified the agriculture sector and growth afvgm sector activities in Bangladesh
(Hossain and Bose 2000).The underlying factors dbaélerated economic growth in
1990s were agricultural diversification (includifigheries and livestock sector) and
the development of non-farm sector (Hossain eR@D2). Poorer households in the
northwest are more highly engaged in non-farm s/ such as labour selling
(agricultural and non-agricultural), rickshaw poadli petty trade compared to south-
central due to very poor access to land by thegyaban better off households in the
northwest. Fishing is significant for the poor iotlh zones and fishing in rice fields
(both owned and share cropped rice fields) in paldr. The poor fish in both shared
and their own land or even neighbours land. Othvedihood studies in Bangladesh
describe that for many poor families, fishing isvay of reducing their vulnerability
to risks by supplementing and diversifying theicames. Small scale-fisheries and
aquaculture also can act also as a ‘safety nedvighng a source of income when
other employment opportunities are limited (FMSB-2, 2006). When land-based
systems are integrated with agriculture by stocKisy in rice fields and ponds
(Edwards, 2000) such activity should not be undeneded in rural aquaculture.
Experience from Cambodia suggests that sustaimablgagement of the rice field
fishery and associated resources needs to be higheonational agenda for many
countries. This important resource should not berloeked in any agriculture and
infrastructure development initiatives to addresslrfood and nutritional security of

the poor (Gregory and Guttman, 2002).
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3.4.2 Ownership and access

The current analysis showed that the ownership acwkss patterns of FMAS
including associated land was important to undedcst@able 3.13 & Figure 3.17,
3.18, 3.19 & 3.20) pro-poor small-scale aquaculamd fisheries and overall aquatic
animal management. Understanding resource sizatjdoc access to different species
harvested in the systems is important to deterrsir@egies of SRS management as
well as broader aquatic resource management. Thentustudy confirmed that
FMAS are important both for stocked species and BR®o0 zones (Table 3.11). The
importance of various FMASs and open water systearges seasonally with the
availability of water in dry and rainy season. $huis important to consider a pro
SRS management approach to expanding aquacultuteef@oor. The current study
found that importance of SRS in some FMAS suchcasfields, rice field ponds, trap
ponds, lake ponds was higher than in grow out pofiddble 3.11) and poorer
households had relatively more access to ricedialttl rice field ponds (Table 3.17)
than ponds. However, with lack of ownership of ponthe poor had an
interdependence among different households in amaonity for such resources. This
context might encourage households towards a glaged (local resource users
group) or community based resource management agprim a community with
collective and individual actions (Little et al. @. In the northwest zone, disparities
of land holdings between better off and poorer bbokds were high and related to
long built power relations between social grouple Bhare croppers tended to be
loyal to their land owners (CARE, 2006). A highemmber of agricultural labourers
among the poor reflected higher incidence of pgvertthe northwest than in the
south-central where livelihoods were more diveesifi The current investigation
concluded that rice field associated FMASs havepamatively more potential for the
low well-being group where poorer households mayc@nce to access more SRS
through sharecropping and by other fixed rent iepaarrangements of rice fields.
Access to SRS might be associated with accesseadiglds even not owned by the
poor. Mean owned land holdings of richer peopleenesmparatively higher in the
northwest zone than south-central. Depending od iarperhaps a more vulnerable
strategy for the better off in SC zone comparet¥s due to the severity of flood

almost every year. This reflected the power stmecaf the zones. Traditional power
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structures are giving way to new power relationgliated by many factors such as
change in land tenancy, easy communication, méokees etc. Fixed-rent tenancy is
gaining prominence with the farming intensificatiwith modern varieties (Hossain et
al. 2002). Change in land tenure arrangements fronventional sharecropping to
fixed rent tenancy and medium term leasing arramgesn(Toufigue and Turnton,
2003) can also bring positive management for SRfaiture with less conflict with
land owners. However, fixed rent arrangement méaybeasuitable for the very poor
living in ecologically vulnerable areas. Better ¢fbuseholds shifting to non-farm
livelihoods may create opportunity for the poortwiaind based livelihoods under
different tenancy arrangements. Mean rice fieldgrer household was also higher in
the northwest than south central reflecting a greegliance on rice farming in the
northwest than south-central. The linked nature asgbciation of different FMAS
also indicates that it may require both househaldl some collective management of
SRS seasonally among households within a speaiéa. arhis may be even more
important in the northwest due to scarcity of wdtarthe dry season) and could be
important for dry season refuge management. Thatgre@resence of open systems
(like rivers, lakesbeeld in the SC zone was also linked to the availgbiit SRS in
the FMAS.

Agricultural intensification and commercializatianight become a threat to the
sustained availability of wild species and SRS. Titensification of rice farming
may undermine the value of SRS and wild speciesdod and income of the rural
poor. However, there will be different level of ensification in different agro-
ecological zones where pro-SRS management practi@esbe applied. Increased
application of fertilisers in rice fields may haaeneutral, or even positive, impact on
production of aquatic animals but intensificatisnusually associated with increased
use of pesticides and more controlled water managemractices which frequently
have a negative impact (Gregory and Guttman, 2002).Fisheries Sector Review in
the Lower Mekong Basin it was reported that theramsing number and
commercialisation of trap ponds appear to conttattie general decline of wild
stocks reported over years (Mekong Committee, 1989®joruk and Leelapatra,
1992). Little (1996) reported in a review of ragdfrice field in northeast Thailand
that the sustainability of rice field fisheriesvimich wild fish are being trapped more

intensively is unclear, more trap ponds may po$iergat to remaining stocks. Such
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ponds may be a form of ‘resource capture’ by thitebeff. However, harvest from
trap ponds can be increased with minimal managermsigctt as modest feeding of
simple inputs, fertilisation etc. (Gregory and Gudanh, 1996), even for indigenous
small species not originated from hatcheries (Matemand Lorenzen, 1999, Felts et
al., 1997).

Focus group discussions during the PCA on the ¢fyg&VIASs and survey results on
type of gears used by the poor (such as box tgipspet, using hands) and land
ownership pattern revealed that poorer peoplesscERS and other aquatic animals
from FMAS such as rice fields, ditches etc. Othérdes also reported that
traditionally, rural people have relied on inlamshfsources caught on their farms in
rice fields or ditches or nearby water bodies acpased from local markets (Prein,
2002). Friend & Funge-Smith (2002) suggested lak of land ownership for rice
fish culture in paddy fields or pond culture camstoain the capacity of aquaculture
to have a significant impact on the poor if theg &ndless. But the current study
indicates that poor and landless may benefit fraroess to SRS and other AA
irrespective of ownership of rice fields. Accessdsources might be more important
than ownership (Kelkagt al 2000. McAndrew & Little (2000) noted gaining access
is important for the poor to exploit productive opipinities providing that there is no
conflict with others. Haque (2007) observed in a&erd study in northwest
Bangladesh that households do not necessarilysiyeproduction in all their rice
plots in the same way and SRS management may be im@ortant in some plots
than others. He also noted that SRS could coexidtygeld productively in high
yielding irrigated rice managed for production o¥gnile fish. Farmers investing in
production of juvenile common carp and Nile tilapgad not to use pesticides and to
manage water carefully. Therefore, intensificatioin rice farming may enhance
potential opportunities for SRS management. A indapaucity of open systems in
the Northwest may also explain the relative impmta of FMAS in this zone
compared to the SC where opportunities for wildh feapture remained relatively
high. This information might be important for thermulation of region specific

strategies for SRS management.

Pond based conventional aquaculture appears toléssémpact on the poor as their

direct access to SRS in such systems is typicadlgs.|] Constraints within
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sharecropping agreements may need to be overcofoee lpptential can be realised.
Rice field ponds in a shared tenure system mayinedifferent arrangements for rice
and fish since any pro-SRS modification of landdites on shared land would
require informal arrangement or formal agreementhwand owner. In a share
cropping arrangementBérga) distributing the produce between land owner and
cultivator is based on established local custom emthges due to various factors
(CARE, 2003) but traditions have been under pressurce the rapid expansion of
high yielding variety of rice (HYV) and some othaops. A trend is for land owners
to move towards fixed term leasing and for shaoping to become the preserve of
managing non-irrigated traditional crop lands (Bapgdia, 2006). In a baseline
survey in the southeast region of Bangladesh it iepsrted that many land owners
prefer to lease out the land at a fixed rent rathen sharing out to avoid the burden
of supervision. Leasing at a fixed rent allows mm@ependent decision making of
rice and SRS management. But, poorer householdsy bess able to afford to pay
fixed rents (CARE, 2003) may suffer from these dem However, poorer housholds
may get easier access to crop loans from NGOs.efdre; both share cropping and
fixed rent leasing of land or rice fields are puit@ resources for pro-SRS
management by the poor. Muir (2003) reported that ienefits of crop and fish
management in rice field systems were clear but pgbaching, shared management
conflicts, use of pesticide and water managemesniess were notable constraints for

any integrated fish management strategies.

1.4.3 Importance of aquatic animals and women'’s livelihods

The results from both the PCA and household leveleyy were complementary in
terms of the information they provided regarding telative popularity of aquatic
animals. The current study examined the percemiformportance of non-stocked
aguatic animals both in farmer managed and opeersgs The value or importance
of different foods was based on their perceivednendc, social, traditional and
health benefits. The criteria used to measure itapoe such as ‘high abundance’ and
‘good taste’ varied by gender which might be duecwdtural acceptance, different
culturally determined knowledge about the valudoofd, and specific importance to

their health (Roos et al.2002). The importanceoohe important species varied with



the distance of the household from a river pardidulin the south-central zone which
might be related to the natural abundance, suitafgleding places of species close to
river. For exampl&larias batrachusandAnabas testudineusre floodplain breeders
(Paul, 1997). SRS might be a more important comtyiocloser to a river (or a
perennial water source) in low lying areas. Gregang Guttman (1996) related
interest in stocking fish to proximity of farmeraquatic systems to perennial water
bodies that acted as refuges for wild fish. Evigefnom other sources also shows that
the dependence on fish is usually higher for pelmulated in coastal areas and around
major river systems (FMSP-3, 2006). The criteriantified by women to value
aguatic animals tended to be more associated wamay well-being or health focus
rather than direct cash benefits perhaps due togreater knowledge of food values

or nurturing role within the family.

Womens’ livelihood activities remained much moreu$ehold centred and related to
livestock rearing and household work and with lésgolvement in non-farm
activities compared to men, reflecting social anlfucal barriers and a lack of social
supportand opportunity to participate in diversified lile@ods activities. However
better access to micro-credit and participationanous NGO along with education,
access to services etc. has started to bring fiishifomen’s traditional livelihoods
(CARE, 2006).

Women represent a separate group among the popically being the most
disadvantaged, vulnerable and insecure becaudeeadverse effects of the law on
inheritance; early marriage; limited education; bhignaternal mortality; less
participation in economic activities and househatdi community decision making.
Women, when they can work also suffer lower incorttesn men. Women were
usually not involved in the management of largeewdtodies, but aquaculture is an
activity that interests women, particularly in gps (CARE, 2005).Women’s
participation in different forms of agricultural tadty depends on their class and
family landownership pattern (McCarthy, 1981). Thieivolvement in agricultural
labour, might be a result of crisis and debt. Worelonging to large households are
entirely responsible for post-harvest crop/food cpessing including labour
supervision. The women from landless families whawveh no access to tenancy

arrangement or mortgage sell their skills as atjrical labour to other households
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(Wallace et al. 1986). Rural women in Bangladeshlikwong hours of the day on

domestic chores which start from gathering the faod fuel to preparing meals,
nursing children, looking after old and sociallypsuor male household members,
tending the domestic animals and growing fruits aedetables along with post-
harvest activities (Khan, 1993). Several studiesicated that women are constrained
by undeveloped skills and illiteracy, limited treig opportunities, lack of

information, poor political representation, landiesss and a number of underlying
factors including socio-cultural and family dynasiiand perceptions of women’s

competency (Jones, 2004).

Rice and other crop-related activities appearedmapt to women as they had less
access to other livelihoods options. Even thougmem were not usually engaged in
fishing in many areas, they perceived the imporaoicfishing to their household,

reflecting the traditional importance of fishingBangladesh.

The high nutritional value of fish, particularlyrfeulnerable groups such as infants
and pre-school children, pregnant and lactating &onis known to researchers and
farmers (Edwards, 2000; Roos et al.2004), and ssouoeeties target specific species
as food for these categories (Thilsted et al. 199®)s nutritional value may be
considered as a factor in their preference. Altlhotige importance of animal protein
in the diet is controversial certain amino acidg.(é/sine) contained in fish are very
important under certain circumstances (Gregory@attman, 2002). Morales (2006)
analysed the different criteria used to measureoitapce of aquatic animal in three
south-east Asian countries (Vietnam, Cambodia, [&hd) and found they could be
aggregated into several categories namely — vau@rbcessing, versatility, lack of
bones, good taste, value for family consumptioghhmonetary value, marketability,
convenience of purchase, low cost, fast growthe edsculture and availability. He
also found no significant differences in perceptmincriteria by gender but that
criteria related to food consumption were more ingd in areas where aquaculture
was less developed. In contrast, criteria relatmgncome were more important in

areas where aquaculture is more developed.
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The aquatic biodiversity (fish and other organisessociated with ecosystem
functions even not used by humans) in rice fiekbagted systems is rich and diverse
in some parts of south Asian countries which penfanportant ecosystem functions
and management of the usable animals and plans asrthe major source of protein
and essential fatty acids and hence is essentia alanced diet and nutritional and
environmental security for the rural people. It wasted in a session of FAO’s
International Rice Commission that rice fields qaroe much more than rice in
Cambodia, China, Laos and Viet Nam (FAO, 2002)e T@ommission noted that
aguatic organisms are collected from rice-basedystems on a daily basis in the
rainy season. More than 100 aquatic species inojudish, reptiles, amphibians,
crustaceans, molluscs, insects and plants weretifidenin farmers' own catch,
although the same range of products are not rdgutansumed in South Asia. The
diet in Southeast Asia is mainly dominated by rfcsh and leafy vegetables and lacks
the cereals and pulses with more complete amind @@files which, for example,
are found in South Asia (Gregory and Guttman, 20B@wever, aquatic biodiversity
is under threat from pesticide use, destructiorfladed forest habitat and illegal
fishing tools. Managing resources with a more Hicligiew will be important (FAO,
2002).

Although the presence of popular species was girml®oth zones some variability
of species in three FMAS by zones (Table 3.16) wae to agro-ecological
differences, level of agricultural intensificatiamd the presence or absence of large
open water bodies. Some species of AA are commall ithree FMASSs, perhaps
explained by the permeable nature of FMASs whithwa a discontinuous exchange
of nutrients, water and species across differertt dmntiguous aquatic systems.
Understanding of the integrity of aquatic systeras been identified as an issue in
attempts to characterise different aquatic syst@&rsmm et al. 2003). FMAS and
aquaculture will be increasingly important in Baadgsh due to the decline in open
water resources. However, the quality and avaitgbif Bangladesh’s physical and
biological resources are important to achieve therenit expectation from the
fisheries sector (Muir, 2003).
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3.4.4 Attitudes to SRS and management

The different prevailing attitudes to SRS, as pesjt negative or neutral of
households were not significantly affected by etiooa well-being, household size,
or the ownership of livestock and poultry. Positattitudes to SRSvas associated
with a traditional preference for their taste, seas patterns of availability, income
and environmental conditions such as flood, wirder. Attitudes to SRS were
influenced by the characteristics of resourceslabi to the household. For example
ownership of rice fields and/or rice field assoethtponds encouraged a positive
attitude. A range of factors were associated witarest in producing SRS including
maintenance of traditions, having knowledge ofrtheanagement, economic benefits
(higher price of some species and scarcity), sogadle of species (distribution,
entertaining guests) as well as specific prefererafecertain household members.
Additionally the specific characteristics of thengaype and/or adverse conditions for
successful stocking were related to having a SRSitipe attitude. Farmers’
knowledge and experience of the management of S&Shigher in the SC zone
compared to NW. This was related to their relativieigher abundance and agro
ecological characteristics of the SC zone. The BBStive behaviours were mostly
associated with efficiency of capture, howeveringttiike to allow water and digging
small channel was for in situ production of SRy(ife 3.21).Deepening of ponds
was not mentioned as positive behaviour and mightconstrained by ownership
arrangements. Farming practices are shaped serias of social interactions
between different people at various points in tame in various locations, with in the
context of a wider social system. Farmer practicehiaped by their beliefs about the
biophysical and social world, what they aspire ¢bieve, are able to do, allowed or
expected to do (Roling & Kuiper, 1994). Agricultludecisions are not made solely
by the individual ‘head of households’, but extetwd other household and/ or

community members (Maarse et al. 1998).

The current study identified various actions, afrantn stocking and fertilising ponds
such as cutting and raising of dikes, making canasg pipes to channel AA and
water which bring positive benefits for househdbds which were often undermined
in conventional aquaculture practices. HoweverhssRS positive management may
undermine the success of stocked aquaculture apdreea balanced management

strategy involving stocked species and SRS in FMASs

111



Rice field fisheries in many countries are not wedited and documented to the same
level as conventional aquaculture models. In Canghainall-scale farmers are able
to switch readily between culture and capture baseddems, between closed and
open systems However, experience from Cambodiaestgghat there is a need to
better manage small-scale fisheries to provideftismural food security which could
reduce the need for small-scale aquaculture in lemd rice growing areas. It is
important to understand how we approach the is$desio security in rice farming
systems, as farmers are found to move freely betviisberies and aquaculture to
meet their household food security. DistinctionsMeen small-scale aquaculture and
flood plain and rice field fisheries might haveb® managed in a more integrated and
complementary manner in the future if these amftiare to be met (Gregory and
Guttman, 2002).



Chapter 4

Seasonality of food consumption and role of aquatianimals in the
rural Bangladeshi diet

4.1 Introduction

Previous chapters demonstrated the importance wdt@ganimals and, particularly
SRS in terms of meeting consumption, income needssacial benefits. However

the seasonal dynamics of food consumption, incamseexpenditure are known to be
complex. Longitudinal, panel-based enquiry is usefwnderstand the complexity of
these aspects and the vulnerability of dependeeliioods (Gillingham and Islam,

2005).

Hunger is one of the most obvious dimensions ofepiyvin Asia (Chatterjee et al.
2004). The concept of food security is related bhysical and economic access to
sufficient, safe and nutritious food to meet digtaeeds and food preferences for an
active and healthy life for all people all the tiflAO, 1996). The mere presence of
food in the economy, or in the market, does noitlerd person to consume it (Sen,
1981) and hence the importance of considering fsmairity in terms of employment,
income and other factors. Adequate food suppliesaar obvious precondition for
feeding everybody but very importantly the commaner these supplies (Kracht,
1996), command over resources and particularlystasonal availability of quality

food items are of greater concern particularlytfar poor.

Seasonality has long been recognised as a keyndetart of nutritional status for
people in low income countries (Tetens et al. 20@3fluent, technically advanced
societies have escaped from the effects of nutatiseasonality by means of the cash
economy, modern food processing and storage teebsigand worldwide
transportation of food stuffs but there are margaarof the world which are still
vulnerable to seasonal food shortages caused emsior dry seasons when crops
can not be grown (Prentice and Cole, 1994). Bamrglads one of those countries
where seasonal differences in the availability arndke of food and the effect of
seasonality on the nutritional status of peoplevee# recognized (Abdullah, 1989).
Occurrence of flood may constrain production arsiugit transportation. Agricultural

policies in Bangladesh have not yet been direcpettifically at households, which
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still lack the resources needed to grow or purclesrigh micronutrient-rich foods,
such as animal foods, fruits and vegetables (Teelet al.2004). Decreased food
production, abnormal increases in food grain prieesl non-availability of jobs
reduce food entitlement of rural people, especiaihallholder farmers and landless
labours (Paul, 1998).

There is very little specific information availabda the current seasonal availability
and consumption of different types of aquatic ahirdormation from ‘snap-shot’
surveys may not reflect the real picture of houstlownsumption over different
seasons. Aggregated data do not account for thexdoof transitory food insecurity,
seasonal disparities of consumption at househatlesen individual level and the

influence of various factors on such conditionsh{sd 989).

Current patterns of aquaculture and culture-bagshderies in Bangladesh are
dominated by stocked carps and there is concemrdim the dominance of these
species on the sustainability of the wide rangenof-stocked species consumed
which currently play an important role in the Baadgshi diet. A better understanding
of the seasonal availability of SRS would contridbud developing strategies to

alleviate poverty.

A large proportion of Bangladeshi people, partidylavomen and children, suffer
from malnutrition and aquatic animals are knownptay an important role in the
Bangladeshi diet (Roos et al. 2004; Torlesse et2804). Aquatic animals (AA)-
which were clearly segregated in this study as veldcked and SRS species might be
a more important, or cheaper, source of high quglrbtein (Saengrut, 1998) than
other substitutes such as - meat, eggs and pwébeugh aquaculture is growing
with the decline of wild fish stocks, a deeper ustinding is required on integrated
and combined food based strategies to combat pkatienalnutrition and seasonal
food vulnerability for the growing population of Bgladesh. Research on demand for
fish by species or product category is fairly newdeveloping countries. In a fish
consumption analysis in Bangladesh fish was caisgpbras six types — ‘lllish’, ‘live
fish’, ‘carp’, ‘assorted small fish’, ‘shrimp’ antdiried fish’ (Dey, 2000). However,
aquatic animals that are harvested from open waters farmer managed systems

were not shown separately in any study and thecsowf fish consumed by
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households is also unclear. Abdullah (1989) studie@-household food distribution
patterns and the seasonality of availability in ladesh and found adult food intake
correlated with seasonal activity pattern and awdity of food. However, any

variation in seasonal consumption of aquatic arsnfiedm different sources in the
diets of rural people has to be understood in iglato consumption of other food
items, household income and expenditure. Consiterdisparities are believed to
exist, and to be growing, in fish consumption lsvéletween richer and poorer

households and between rural and urban areas (@ng@t&hah, 1992).

Therefore, this chapter focuses on the role of tgjaaimals within the context of the
other main food items in the rural diet and it®ljkimpact on nutritional status, food
vulnerability and household income and expenditwiech might inform decision

makers to better understand food consumption pgpveits seasonal dynamics and

help developing a ‘food based strategy’ to combalnutrition in rural Bangladesh.

Hypothesis

The importance of SRS within overall rural diets vaies seasonally and affects

the vulnerability of poorer groups.

4.2 Methodology

The memory of food intake fades rapidly as thealaility of the diet and number of
items increases. In general immediate recordindoofl choices is preferable to
minimise memory loss. The 24-hour recall, pioneeogdBurke (1974), McHenry
(21939), and Kruse et al. (1940), is the most widedgd dietary assessment method.
The method is relatively rapid but the most fundataklimitation of the 24-hour
recall method is that dietary intake from day tg @ahighly variable (Witschi, 1990).
In recall methods the number of days and which dagsweek or month chosen are
important to consider. Five day or seven day renallhods have been used in several
consumption studies (e.g. Roos, 2002; Gibson, 199&)en day recall methods may
become difficult to apply when food items are dseerHowever, because of extensive
personnel costs and the burden on respondentsgaeint compromise is to decrease
the number of days (frequency of sampling) of rdoay (Witschi, 1990). Therefore,
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the current study used a 3 day recall method fod foonsumption and 7 day recall

method for estimating income and expenditure mgrakier an annual cycle.

Food consumption was monitored on a monthly bagis &0 households from 10
communities. Households were randomly sampled ftbree groups stratified by
well-being level in each community during previousalth ranking exercises (Table
4.1). Communities were also selected from the previbaseline and PRA study
communities following a stratified randomised methaready described in Chapter
3. The sample size was proportionately reduceddora half of the baseline sample
(119 households) based on the household’'s intdcegiarticipate and available
resources. The households were closely monitoredy s questionnaire conducted
with the household head alone or with a family memburing January 2002 to
December 2002 in two zones of Bangladesh. Dataecoimgy food consumption
included both its type and source(s). The weighbotl items was considered as wet
weight of raw food either purchased or obtainedanfrather sources prior to cooking
Half of the total households in each zone wereriggved in the first half, and the
remainder in the " half, of each calendar month. Each interview taotund 2-3
hours. Household information regarding left oveodovas collected since cooking
food curry for consumption over two consecutive dasas often practiced. Also the
frequency and consumption of communal meals wittereded family were also

noted.

Table 4.1: Sample distribution of households intamed in panel assessment of
consumption, income and expenditure

No. of
Zone Community Low Medium High Total household
Northwest 4 13 6 7 26
South-central 6 9 8 7 24
Total 10 22 14 14 50

A small group of 11 non-producer households (4 femmath-central and 7 from
northwest) were also monitored to better understamm$umption of non-producing

low income households.
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Data Analysis

Data was collected and entered into a FoxPro dséabexported to Excel for
checking, coding, cleaning and arranging. MS Acaceas also used to arrange the
dataset in a required form. Finally, SPSS 12.lieeraas used for statistical tests.

In General Liner Model (GLM) zone, well-being andmth was used as fixed factors
and ID, community was used as random factor, coniijnuwas nested within zone
and ID was nested within zone, community and welkf. All main effects and two

way, three way, four way interactions were evaldate

Three day consumption data was converted to a wdeldis for analysis. Household
income and expenses data were collected basedeasetlen days and any monthly

fixed income was converted to weekly basis.



4.3 Results

4.3.1 Contribution of aquatic animals to the ruraldiet

Aquatic animals were one of the most important conemts (3' most important by
weight, 29 most important by cost) of diets for householdsaiinthree well-being
categories in both zones. Overall, irrespectiveafe and well-being level - cereals
mainly rice constituted nearly half (48%) of thedfioconsumed in terms of weight.
Vegetables were relatively more important than &quenimals in terms of the total
amount consumed by the households. The percentegebeition of pulses, eggs and
aquatic animals and other food items are preseint¢de Figure 4.1. Overall rural

diets were highly dominated by cereals and vegesabl

Puse  Processed foodOther aquatic animals

Milk
3%

Egg
0% Cereal

48%

Meat
2%

Figure 4.1: Percentage contribution of differemdatems by weight to the overall

diet in the study area (processed food = fried &galrice, traditional cake; pulse =

dried pulse; milk = wet milk; aquatic animals = SR#d, stocked, marine; meat =
beef, chicken, mutton/goat meat, duck/pigeon meat).
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Aguatic animals
24%

Cereal
35%

Other
3%

Processed food
3%

Pulse
1%
Meat
Milk Vegetable 12%

4% 1% 11%

Figure 4.2: Percent contribution of food items kpenditure with household food
budgets in the study area (calculated the pridearf items @58 Taka =1 USD
currently expressed as %; processed food = fraz] puffed rice, traditional cake

etc.).

Considering the expenditure on different food itdspghe household cereals, aquatic
animals, meat, vegetables and fruit were the mmpbitant items purchased (Figure
4.2).

Stocked

41% SRS
— 52%

Wwild

6% ,
Marine

1%

Figure 4.3: Percent total contribution of differégypies of AA to household diets in
two agro-ecological zones of Bangladesh.

SRS accounted for 52% of the total aquatic animasumption and was a very

important animal protein source in rural diets (Feg4.3).
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Table 4.2: Mean per capita per week (g) consumptfatifferent food items in the study area (N= 50)

Food items
Zone Well-being
Wild  Stocked Processed
Cereal fish fish SRS Marine Meat Vegetable Fruit Egg Milk  Pulse food Other
Northwest Low Mean 3984.16 6.23 125.49 134.82 18.1%61.70 1944.49  226.94 1471 226.93 27.99 143.44 7387.
Std.
Deviation 144298 7477 202.31 303.88 75.28 162.49133.09 924.13 35.04 545.35 75.56 231.78 166.84
Medium Mean 3430.75 4.49 138.38 325.68 7.29 110.92090.50 527.41 16.40 221.68 33.83 215.02 132.28
Std.
Deviation 961.12 28.58 206.78 338.45 43.72 281.87 1095.03 5.568 38.60 507.63 69.29 277.50  199.40
High Mean 3975.37 8.53 260.87 22252 8.93 260.2583513 247.56 10.13 322.34 78.62 66.15 96.05
Std.
Deviation 1346.57 47.81 331.92 286.35 48.00 318.5972.26 923.75 31.64 621.73 89.72 125.33  154.36
South-
central Low Mean 3373.29 53.00 133.54 355.38 0.0026.10 2583.31 604.62 31.46 118.29 99.95 88.53 B50.0
Std.
Deviation 880.18 130.11 253.94 44144 0.00 275.0146626  915.24 53.90 35891 114.48 360.92 475.49
Medium Mean 3451.74 80.70 228.71 285.17 0.00 1779.62460.44  740.48 51.18 227.11 134.93 128.69 133.51
Std.
Deviation 947.70 182.86 285.13 319.74 0.00 307.72103114 1076.55 58.44 376.79 124.26 341.30 237.60
High Mean 3171.48 3542 377.75 284.64 0.00 247.22827.48  773.42 56.68 295.60 126.36 163.66 61.68
Std.
Deviation 1620.22 124.79 414.39 324.94 0.00 390.89 2042.27 9.688 73.39 439.69 161.33 310.80 235.78
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4.3.2 Aquatic animal consumption

Mean consumption of aquatic animals was signifigaassociated by well-being,
zone and month (P<0.05). Low well-being househaidghe south-central zone
consumed nearly double the amount of AA than hanisshranked similarly in the
northwest (Table 4.2). Poorer (low and medium \ellhg categories) households
relied significantly more on SRS than richer peofiR<0.05). Consumption of
stocked aquatic animals was significantly assodiatih well-being but not by zone
(Figure 4.4). Better off households are more depenhdn stocked species than SRS
and wild fish. No significant interaction was foufat the consumption of wild fish
between zone, well-being and month (Figure 4.4)wéier, consumption of wild fish
was higher in the south central (SC) than in thi#hmeest (NW) zone.

100% - —
80% -
60% - 0O SRS

40% m Stocked

| Wild
20% ~ mmﬂm
0% ~

Low Mediur4 High LowMediunk High

Percent contribution

Northwest South-central

Wellbeing and zone

Figure 4.4: Percentage contribution of aquatic atsrnby well-being and zone
(N=50).

There were differences in both absolute and redatensumption levels of fish

between the two zones. In the NW zone, better offskholds consumed nearly
double the amount of aquatic animals (AA) than podrouseholds. Medium level
households consumed almost as much as the bdtfarttularly in the NW zone. In

the SC zone the better off consumed only slighthrerAA than the low well-being

group (Table 4.2)
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4.3.3 SRS diversity and consumption

The diversity of species available appears to fmvémpact on consumption levels.
The mean number of SRS species consumed per hddsebher the year was
significantly affected by zone but not by well-bginThe mean number of species
consumed by households in the SC zone was signifyjchigher than the NW (Figure

4.5).
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The total number of SRS species consumed per holgsgier year was also
significantly correlated (Figure 4.6) with the amobof SRS consumed per household
per year . Pearson’s correlation was significant

(r =0.719) at the 0.01 level ( P< 0.05). The higimsan total number of species
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Figure 4.6: Association between SRS diversity amtsamption in the study area.

consumed was 14 per household and 30 different tfpspecies of SRS were

recorded over the year in both zones.

Consumption pattern of aquatic animals

SRS consumption was significantly affected by zavel]-being and month (P<0.05).
July to October was the peak consumption perid8R$ in the NW zone and June to
November in the SC zone. April - June in the NWezand April-May in the SC zone
are the low consumption periods for all three vieeling groups. Consumption of SRS
was relatively lower in the dry winter months pautarly in January and February,
but also in April and June in the NW and Februakpril, May in the SC zone.
During this period stocked species appeared to lEyger role in diets (Figure 5.6)
in both zones particularly among the high and mmdiuell-being groups. Poorer
households in the NW zone are particularly vulnkrad low consumption of aquatic

animals during the dry season compared to thod&i®C zone (Figure 4.7)
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Figure 4.7: Seasonality of SRS, stocked and willd ionsumption by zone.

Poorer households consumed more SRS in the SCith#re NW zone whereas
medium and high well-being groups consumed sinaifaounts of SRS in both zones.
No significant interaction was found for wild fislonsumption by well-being, month

and zone (Figure 4.9).

However, high and medium well-being households goresd slightly more wild AA
than poor households, particularly in the SC zéngufe 4.9).
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Figure 4.10: Seasonality of mean stocked aquatimarconsumption by well-being

in northwest (A) and south-central (B) zone.

Better off households consumed significantly maoelsed fish throughout the season

than medium and poor households in both zones.ePa@rd medium households

consumed particularly little stocked fish betweemel and October when SRS was

their main source of fish for consumption (Figur&®).



Consumption of aquatic animals by the non-producitmgw income groups

The aquatic animal consumption of 11 low income-porducing households (4 from
south-central, 7 northwest) including a van pulleckshaw puller, day labourer,
tailor, pottery hawker and fisher was analysed éttds understand consumption
pattern among non-producing very low income houlslshdMlean consumption of
SRS among this group was significantly affected mgnth and zone (P<0.05).
Consumption of SRS was also significantly lesshie horthwest zone than south-
central. February, April, June in the northwest &mtil, May, December in south-
central were low SRS consumption months. Mean S&Swmption was 181.5 and
396.6g/capita/week in northwest and south-centrahez respectively. Mean
consumption of stocked aquatic animals was 121.4d #09.8g/capita/week in

northwest and south-central, respectively and vassignificantly affected by zone

or month.
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Figure 4.11: Mean consumption trend of aquatic atémf some low income
households (non producer).

Mean consumption of wild aquatic animals was 18&yl2apita/week in the south-
central zone, but there was apparently very minimeonsumption at all in the
northwest zone. Mean consumption of all three typkesquatic animals (stocked,
SRS and wild) was 302.5 and 592.169g /capita/weekonthwest and south-central,
respectively (Figure 4.11).
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4.3.4 Sources of aquatic animals consumed

Farmer managed aquatic systems were found to beriamt in both zones, but open
systems were much more important in the south-aertone compared to the
northwest. Similar findings were also found in B@A stage of the study described in
the chapter 3. For the two zones taken togethendamanaged aquatic systems
(FMAS) contributed 31% of all aquatic animals felled by open systems (26%),
market purchases (22%) and received as gifts (2(RBigure 4.12). Percentage
contributions from the market and as gifts were aginsimilar in both zones and
better off households consumed more purchasedHte poorer households in both
zones. Gifts were found to be relatively more int@or to poorer than better off
households (Figure 4.12 & 4.13).

Open Soystem EMAS
26% 31%
Given Market

Figure 4.12: Contribution of different sources?@ consumption (FMAS = Pond,
Rice field, own systems, Open System = Bee/lakegiRRlarge open floodplain
depressions, Market = Purchased from district,digtrict, village market, eaten at
hotel, bought from local area, Given = gift fronfateses, free catch in neighbours

rice fields).

FMAS was an important source of aquatic animalsuphout the year in both zones
although their availability became constrained lasytdried out and water areas
decreased in the dry season in both zones. Whéasyimm FMAS were seasonally
low overall production was low. Fish caught bathHMAS and open systems were
important year round in the SC zone and importasfogifts was also greater in the
SC than NW zones (Figure 4.13).
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Figure 4.13: Seasonality of the different sourdesquiatic animals consumed by zone
and months (A= Northwest zone, B= South-centrakzon

4.3.5 Vegetable consumption

Vegetable consumption was significantly affectedzbge, well-being and month
(P<0.05). The availability of green vegetables appeé to decrease in the rainy
season between May to October in both zones atirttee when SRS consumption
increased relative to the dry season months. Vblgetonsumption was relatively
higher in the SC than NW, but within zones housghalf different socio-economic

levels consumed a similar amount (Table 4.3, Figutd).
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Figure 4.15Seasonality of mean vegetable consumption in tiwest (A) and

south-central (B) zone by well-being.
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4.3.6 Cereal (mostly rice) consumption

Cereal consumption was higher in the NW zone amowngwell-being households
compared to the same group in the SC zone (TaB)d-yure 4.16). However, March
— April, July, October-November (around 4-5 montiwgye low consumption months
in the NW zone and May, September, October werdatlveconsumption months in

the SC zone.
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Figure 4.16: Seasonality of mean cereal consumioorthwest and south-central

zone by well-being.

4.3.7 Meat consumption

Meat consumption was significantly affected by wading (P<0.05) but not by zone
and month (Figure 4.17). Inequality of consumptwas found to be higher in the
NW zone. Mean per capita consumption was highea gctor of 5 and nearly 2 in

better off compared to poor households in the N\W &G zones, respectively.
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Figure 4.17Seasonality of mean meat consumption in northwgsaid south-
central (B) zone by well-being.

4.3.8 Fruit consumption

Fruit was consumed at almost the same level agiagquramals and was significantly
affected by zone and month (P<0.05) but not by-Wweihg. Fruit consumption was
relatively higher in the rainy season (May — Jutyboth zones compared to the dry
and winter months (January, February, and Marchas@nal consumption of SRS

and fruit is presented in Figure 4.18.
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central zone.

4.3.9 Pulse consumption

Pulse consumption was significantly affected by thoand zone (P<0.05). It was
significantly higher in the SC zone compared to W and households consumed
more in the rainy season when green vegetables vedatively less available.

Consumption of pulses and SRS were both therefegively higher in the rainy

season (July, August, and September) particulartife SC zone (Figure 4.19).
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4.3.10 Egg consumption

Egg consumption was not significantly affected byne, well-being or month.
However, egg consumption was relatively higherhia 8C zone than NW (Figure
4.20).
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Figure 4.20: Seasonality of mean egg and SRS cqrtsmin the northwest and
south-central zone.

Egg consumption was relatively higher in the winfldovember to May) months in

both zones than during the rainy season.

4.3.11 Milk consumption

Milk consumption was significantly affected by zomesll-being and month (P<0.05).
Milk consumption appeared to play an important inléhe diet during the dry season
months (March, April, and May) when SRS availapiland consumption is low

(Figure 4.21).
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Figure 4.21: Seasonality of milk and SRS consumptionorthwest and south-central
zone.
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Figure 4.22 Seasonality of milk consumption by well-being ie thorthwest (A) and
south-central (B) zone.

Milk consumption appeared to decrease during theyraeason (June, July and

August) and increase in the dry winter months ithkamnes (Figure 4.22).

4.3.12 Different sources of household income

Total household income was significantly affectgdzone, well-being and source
(p<0.05). Rice, other farm produce and livestockentbe major sources of income in
the NW and aquatic animals, business, other farodywe, agricultural and non-
agricultural labour (wage) were most importanthe SC zone. The contribution of
aguatic animals to household income was highenenC zone compared to the NW

zone. Mean income by well-being and zone was pteden the Table 4.3.
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Table 4.3: Mean per capita income (USD/week) froffednt sources for households
of different well-being in northwest and south-cahzones (N=50) of Bangladesh

Northwest South-central
Sources Low | Medium | High Low | Medium | High
Aquatic animal 0.10+0.66 0.09+0.42 0.34+1.89 1.23+295 0.73+2.90 1.30+4.32
(4.02) (1.44) (5.20) (27.95) 13.77) (21.17)
0.23+1.40 1.04+3.06 0.13+0.70 0.10+0.83 0.39+1.88 0.03+0.13
Livestock/Poultry (9.24) (16.69) (1.99) (2.27) (7.36) (0.49)
0.68+3.34 277+ 761 3.69+7.21 0.03+0.25 0.57+1.56 0.69+1.76
Rice (27.31) (44.46) (56.42) (0.68) (10.75) (11.24)
Other farm 0.21+0.78 1.25+4.01 1.79+4.97 0.32+0.93 0.99+2.68 1.14+2.60
produces (8.43) (20.06) (27.37) (7.27) (18.68) (18.57)
Services 0.02+0.10 0.05+0.30 0.18+1.05 0.28+0.86 0.16 £+0.41 1.46 +4.02
(0.80) (0.80) (2.75) (6.36) (3.02) (23.62)
Wage/driving 0.84+1.14 0.02+0.33 0.00+0.00 1.17+1.84 0.32+0.73 0.14 +0.63
(33.73) (0.32) (0.00) (26.59) (6.04) (2.28)
Business 0.20+0.85 0.34+0.77 0.41+1.15 096+1.86 2.14+2.87 1.39+2.68
(8.03) (5.46) (6.27) (21.82) (40.38) (22.64)
Others 0.22+1.48 0.74+353 0.00+0.00 0.32+2.39 0.00+0.00 0.00+0.00
(8.84) (11.88) (6.27) (7.27) (0.00) (0.00)
Total 249+4.43 6.23+10.01 6.54+8.39 440+3.99 530+4.80 6.14 +6.93
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

Note: Figure in parentheses is percent (%) by colamd + value is std. deviation.

Pearson Correlation between household income anddd consumption:
Table 4.4: Pearson Correlation (r) between houseihobme and food consumption

Item SRS Stocked| Fruit | Meat Pulse Vegeta Egg Other Marine
fish ble fish
r 0.43 0.63 0.50 0.58 0.57 0.62 0.36 0.18 -0.20

Correlation is significant at 0.01 levels (2-tajled

There was significant (P<0.05) positive correlatlmetween household income and
consumption of meat, fruit, pulses, vegetables atutked fish and moderately
significant positive correlation with SRS and egg@ke correlation with marine fish

consumption was weak.



4.3.13 Overall income trend

Total income level of households was significardffected by zone, month, well-
being and sources (P<0.05). In both zones - Fejpriday, August, September,
October were the low income months among low andinne well-being groups.
November, December, January, June were the higimeanonths (Figure 4.23). In

SC zone higher income found in May for the richeuseholds.
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Figure 4.23: Annual trend of income in the northin@g and south-central (B) zone
by well-being (N=50).
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4.3.14 Income trend from only aquatic animals

Income from sale of aquatic animals was signifiseatfected by zone (p<0.05) .
Aquatic animals contributed relatively more to hetusld income in the SC zone than
in the NW (Table 4.3).
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Figure 4.24: Yearly income trend from aquatic arimahe northwest (A) and south-
central (B) zone by well-being.

In the SC zone the higher contributions to incommmf sale of aquatic animals
occurred in the month of January, February, Maiday, August, September,

October, December and in the NW it was in Novemipacember, January and
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February. Income from aquatic animals was genemed a longer period in the SC
than NW (Figure 4.24).

4.3.15 Income from rice

November, December, January, April, May, June @ W zone and May, June,
October, November, December in the SC zone wereitbeselling months (Figure
4.25). Income from rice was relatively less in B€ zone compared to NW zone
(Table 4.3).
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Figure 4.25: Income trend from rice in the northinf@9 and south-central (B) zone.

Particularly poorer households in the SC zone ehweey little from rice production
in the SC zone and they earned less than the h#ftérom rice in both zones as
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presented in the Table 4.3 and Figure 4.25. Theeff in SC earned as much from
rice as the poor in NW.

4.3.16 Income trend from wage (agricultural, non-agcultural labour, technical
skills)

There was a large disparity in the importance ofevéabour between well-being
groups. Income from agricultural and non agricatuabour (including technical skill
like machine operation, driving, repairing etc.papred as an important source of
income, particularly in the dry and winter montfs;, the low well-being group in
both zones.
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Figure 4.26: Income trend from agricultural, nomi@agtural labour (mechanical

skills) in the northwest (A) and south-central @he by well-being.

Income from selling labour was higher and occuedr a more extended period of
the year in the SC than NW zone. Wage labour wss alcomponent of income in
medium and better off households in the SC zonehwvias very minimal among the
same groups in the NW (Figure 4.26).

4.3.17 Sources of household expenditure

Food, farming inputs/needs, livestock, health aadiad costs (e.g. travel, dowry,
festivals and entertaining guests) were the majorces of expenditure in both zones.
Food was the highest source of expenditure amohgvell-being groups in both
zones. The proportion of expenditure on aquaculias relatively higher in the NW

than the SC. Over all, expenditure for farming ree@driculture) was around 5 times
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and livestock was 2 times higher than aquacultBaorer people in the SC zone
spend more on aquaculture compared to NW. The piiopoof expenditure on
education was higher in the SC than NW zone anbdenigmong better off people.
Expenditure on both health and social activities waich higher in the NW than SC
(Table 4.5).

Table 4.5: Mean per capita expenditure (USD/weskyrditegory for households of
different well-being in northwest and south-cengahe.

Northwest South-central
Sources Low | Medium | High Low | Medium | High
Food 268+346 215+3.14 188+3.16 3.07+£3.20 291+3.65 297499
(72.43) (67.33) (44.6) (84.53)  (84.24) (76.16)
Farming need 0.08+£0.20 0.42x0.62 0.33+1.16 0.22+0.56 0.27+0.64 0.35x0.98
(2.16) (13.20) (11.7) (6.20) (7.79) (8.85)
Aquaculture 0.05+0.28 0.02+0.13 0.09+0.33 0.08+0.67 0.04+0.32 0.01+0.03
(1.35) (0.64) 2.1) (2.09) (1.16) (0.15)
Livestock 0.19+£1.68 0.01+0.06 0.28£2.19 0.02+0.12 0.11+0.43 0.09x0.38
(5.14) (0.30) (6.6) (0.56) (3.26) (2.37)
Education 0.01+ 0.04 0.01£0.04 0.07£0.35 0.15+£0.80 0.08+£0.24 0.32+0.84
(0.27) (0.21) 1.7 (4.01) (2.30) (8.29)
Social 0.10+ 0.85 0.17+0.67 0.24% 1.49 0.01£0.12 0.02£0.22 0.01+0.08
(2.70) (5.43) (5.8) (0.34) (0.79) (0.24)
Health 0.28+1.12 0.34+193 0.20+£0.81 0.06+0.29 0.01+0.13 0.12+0.62
(7.57) (10.69) (4.8) (1.57) (0.37) (3.04)
Others 0.17+£0.43 0.07x£0.27 0.96+593 0.03£0.17 0.0 £0.00 0.04+ 0.2
(4.59) (2.11) (22.7) (0.83) (0.00) (0.82)
Total 3.56+4.08 3.20+3.98 4.21+10.83 3.63+3.48 345+3.71 3.89+5.78
(100) (100) (100) (100) (100) (100)

Note: Figure in parentheses is percent (%) by colwstd. deviation (+) on the right end of each ealu

4.3.18 Total Expenditure
Mean total expenditure of the household was sicguifily affected by zone, well-

being and month (p=0.04). Relatively more expemditiccurred in the months of

February, March, May, June, November, DecembaharNW zone and January,
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Figure 4.27: Year round expenditure trend in thehweest (A) and south-central zone

(B).
in well-being groups as presented in the Figur@.4The difference in the mean total
expenditure among three well-being category was iasthe SC whereas the gap
between high and low well-being households wasdrigh the NW than SC (Table
4.5). In March, April, May, November and Decembependiture was relatively high
because of the purchase of farm inputs and dutiegtime of rice harvest when

households sold rice.

4.3.19 Food expenditure

Food expenditure — the highest type of expenseafbrwell-being groups was
significantly affected (P<0.05) by month (Figure&). Food expenditure peaked
between August — October and February — April (rnynmonths’ or food deficit
months) when households are compelled to buy hiceontrast SRS was found to be
more available in this period and (Figure 4.10)hcaxpenditure on purchasing
aguatic animals was low during this period. SRSlabdity was complementary to

food expenditure during these crucial months.
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Figure 4.28: Food expenditure trend in the north@sand the south-central (B)
zone by well-being.

4.3.20 Aquaculture expenditure

Expenditure on aguaculture was marginally affetigthe time of the year but not
significantly affected by zone or well-being levidigher expenditure occurred from
April - July and November-December in both zondatireg to stocking and
harvesting periods respectively. This period okestment in aquaculture coincides
with the time of rice harvests fooro (April-June) ancamon(Nov-Dec) respectively
and the seasonal availability of SRS started tguifé 4.29) increase in July. High and
medium well-being households in the NW also foumihvest relatively more in the
months of November.
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Figure 4.29: Expenditure trend from aquaculturtheanorthwest (A) and south-
central (B) zone by well-being (N=50).

4.3.21 Health expenditure

Health expenditure was significantly affected byedP<0.05). Mean per capita per
week (USD) health expenditure and its percentagéribotion to overall expenditure
is presented in the Table 4.5 by zone and wellgbgmoup. An assessment of seasonal
trends in health expenditure (Figure 4.30) shoves biealth expenses occurred most
in the periods of February-March, June-July, Noverribecember, mainly during

periods of change in the main seasons (in verydotd, and rainy months).
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Figure 4.30: Total and health expenditure trentthénorthwest and the south-central
zone (N=50).

Mean annual health expenditure was higher in the 28 than SC and was not
affected by well being. Health expenditure coindideith the higher expenditure
months of the households in the northwest zone lwhicrease vulnerability of the

poor.

4.3.22 Vulnerability

Vulnerability was examined in terms of exposureshmcks, trends, seasonality and
risks at community and household level. This wakdd with households assets and
ability to cope with specific adverse situationslieélihoods in particular months of
the year. Based on the timelines and seasonaldaiemproduced during the PCA, a
gualitative assessment of vulnerability was obtingindings of the quantitative
baseline and particularly monitoring household sysvlinked vulnerability to poor
access to land, water and credit and limited ass$etsdence of seasonal illness,
seasonality of income from rice, wage and aquatitnals and duration of low
income and food insecure months were importantrehit@nts of vulnerability. Both
environmental and household level shocks (socist, @mwry) have been mentioned
in two zones in PCA, baseline and household mangoiEnvironmental shocks that

included flood and drought were common in both sortidowever, flood occurred
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over longer durations in the SC than in the NW zand winters are longer and
cooler in NW than SC possibly explaining the greatecurrence of disease
symptoms among households during this period. Thene several months when
consumption of key foods decreased to very lowlgwdarch- May and September-
October were the most food insecure months in bottes. Flood was a constraint to
growing vegetables and rice in the SC zone ancdcteifieconsumption levels and

created food insecurity.

February, March, September, October, November, iDbee were generally low fruit
consumption months in both zones. Lack of food pmaolr nutrition possibly explain
the poor health experienced in particular monthtfiénnorthwest zone. Households in
the SC zone experienced a longer fishing period the NW households reducing
consumption and income vulnerability occurring hessa of limited availability of
aquatic animals. Limited opportunities for incomengration from waged labour in
the NW compared to SC was a risk for poorer housishto support their livelihoods
in low income months. Higher health and food exjitemel among poorer households
and less opportunity to sell their labour in the M@he made them more vulnerable
compared to SC. Higher dependency on informal ssuod credit and higher social
costs (dowry) in the NW zone also increased vulméta among the poorer
households. Seasonal scarcity of aquatic animats @oorer access to aquatic
resources by the poor were the major factors dmutirig to vulnerability of rural
livelihoods of both zones in the study area (Fig®). Poor access to education at
the post-primary level for the low well-being categ (Chapter 3) and poor health
conditions (Chapter 3; Chapter 4; Table 4.5 & Fegdr30) were also found to be
important factors increasing vulnerability. Healtbinerability was influenced by
season and coincided with low income months in otes and was more critical for

the poorer households.



Table 4.6: Features of vulnerability in both zones

Northwest South-central

Macro level shocks: Macro level shocks:
Severe flood occurred in 1988, famine in 1974Severe flood in 1988, 2000 and famine in 1974
severely threatened livelihoods. Fish disease iseverely threatened livelihoods. Frequency and

1989-90 was severe threat to fish culture duration of flood was higher than the northwest.
including wild stock. Incidence of severe Massive use of pesticide starts in 80s, severe fish
drought once every after 10 years. disease occurred in 1989-90 and negative

impacts of dam, flood control barrage on fish
availability observed in 90s.

Seasonality: ( community, household level)  Seasonality: ( community, household level)

1. Flood, drought, cold 1. Flood, drought
Both flood and drought are common but the  Usually in Aug, Sep, Oct heavily affected by
duration of flood is relatively shorter (less flood. Flood stays longer. March April and May

severe) in the northwest zone as it located in tlage the drought months.

upstream of major rivers. Usually get rain from

June — August. November to March around 5

months cold winter, sometime may longer till

April. March April and May are the drought

months.

2. Food deficit months 2. Food deficit months

May, June and September , October, March, April, May, June and October are the food deficit
April food deficit months. Poorer affected morenonths. Get less period to grow vegetable due to

than richer households. long duration of flood. Poorer affected more than
richer.

3. Low income months

Around 6-7 months. Very low in August, 3. Low income months

September, October. Around 6-7 months. Poorer migrate more for

4. Bad health/disease work.

Usually get sick in March, April, June, July,

August, December, January, 4. Bad health/disease

5. Low fishing months (SRS, wild) Usually get sick in March, April, June, July,

December to June ( 7 months). February-Marddovember and December.

very low. Scarcity of fish higher than the south5. Low fishing months (SRS, wild)
central. February to June ( around 5 months)
6. Job/labour scarcity months

August, September, October

Source: PCA and household monitoring

The seasonal importance of SRS was more criticdlémnorthwest zone than south-
central. Between April- August when stocked fisk &@ss available in the NW, but

availability of SRS improved from June with the egng of monsoon (Figure 4.31)
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Figure 4.31: Seasonal availability of SRS anduret fish in northwest zone.

Small-scale open fisheries are prone to over etgilon and threatened by
competition for water and pesticide abuse. Freqdemight, shortage of water, sandy
soils and the long winters (in northwest) make #quaystems vulnerable to
overexploitation and decline, in turn increasing tulnerability of people dependent

on them.
Weather, ecological factors and social events

Seasonal weather characteristics including raih taimperature, sunlight, flood,
drought and social events like festivals and sosteed activities and conditions like
health, disease of fish, selling of labour, fishprgsented in Table 4.7 & 4.32.

Table 4.7: Summary of a seasonal calendar on weath&al aspects in northwest
zone based on several groups (number 1 to 10 veakassa scale, higher number
reflects higher intensity of rainfall, sun lightet

Events Apr May Jun Jul Aug  Sep Oct Nov Dec Jan Feb Mar

May Jun  Jul Aug Sep Oct Nov Dec Jan Feb  Mar Apr
Rain fall 2 6 10 10 6 4 2 1
Temperat- 6 5 7 6 10 4 2 1 4
ure
Sunlight 9 6 4 3 5 7 5 3 2 1 10 9
Festival Puja Puja Eid mela Eid,

mela

Disease/ Fever Chicken pox
health
Migration 6 7 5 6
Fishing 5 7 2 3 3
Selling 4 6 5 6 5 6 5
labour
Flood 6 5
Drought 5 6 6 7
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Puja= Hindu religious festival, Eid= Muslim religis festival, mela= village fair; Sourc® CA

The harvest of SRS and aquatic animals were affebte season and related to
consumption vulnerability. Overall consumption &xuatic animals which peaked in
August-September and was lowest in February, Mamth April in the northwest
Bangladesh. In the south-central consumption peak€ttober-December, and was
lowest in April-June. Months from May to July afetbreeding months for most of
SRS and natural seed availability was higher ireJdoly and August. Drought might
affect survival of SRS during the dry season (Fegu32 & Table 4.7).
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Factors Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
Weather Hot, Hot. Hot & Hot., Hot, Temperate Temp. Cold winter ~ Shiny Shiny day, Shiny day, Hot, sunny
(Temp., sunny, sunny, Humid, humidity humidit  low & cold, start, shiny day, Cold, cold, Foggy night  day, foggy
sunlight, stormy cloudy rainy. high, y high,  foggy foggy day foggy foggy night night, dry
rain) thunder rainy rainy night night night weather
Puja, Puja Puja Puja Puja Puja & Religious  Religious Religious  Religious Puja, Eid, Puja, Eid
Festival Mela mela conventio convention conventio convention, marriage
n n, cultural  cultural song ceremony
song festival
festival
Migration Home Home Home Town Town Home Town Town Town Town owi Home
(Human)/
Labour sell
Health Not happy  Happy Not Happy Happy Happy Happy Not Happy, Moderate = Moderate Happy Not happy,
(human) happy, disease disease
disease
Flood Drought
drought Flood Drought
Breeding
Month I
(SRS)
Disease
(SRS) —_— —
Fishing
—

Eid=Muslims festival , Puja= Hindu festival, Mela#llage fair

Figure 4.32: Summary of seasonal calendar coniniormation about weather, social aspect and BRSuth-central zone
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4.4 Discussion

4.4.1 Vulnerability, seasonality of food consumptio and livelihoods

Poorer households in the northwest (NW) zone weaseeraulnerable in low income
and food insecure months as they had limited waggl@/ment and a poor enabling
environment for diversified livelihoods comparedhtie south-central (SC) zone. Both
flood and drought prone areas were reported asnthet disadvantaged and food
insecure areas in Bangladesh (CARE, 2006). Fosecurity in the NW was also
associated with seasonal shortages of rice andalesitability of aquatic animals
compared to the SC zone although NW zone was agnogically favourable for
quality rice and vegetables (longer flood free rhehtompared to SC zone. A recent
livelihoods study in northwest Bangladesh pointedtbat exposure to major shocks
such drought and flood has the strongest negatiligence on food security (CARE,
2006) which was also confirmed by the current stdde current study also showed
that the hunger months were longer in the NW zarapared to the SC zone. This
appears to be related to more limited diversifaatof crops and market smoothing
and lack of opportunities to source alternativeome during these months. The
severity of hunger months could be less where radtere staples are promoted
(Gillingham & Islam, 2006). The CARE livelihoodsrsay (2005) reported the first
and the most severe hunger season occurred ovendhths of August, September
and October and the second hunger season spamsotités of February, March,
April in the northwest Bangladesh which was simitathe current study findings. It
is important to understand that a food supply systan be resilient when a crisis in
one source of supply can be easily overcome byckimg to other sources (Ellis,
2000).

Relatively poor access to formal credit in the NWne resulted in a higher
dependency on traditional money lenders and neigisbChapter 3) which might

push them to indebtedness. Reduced consumptioneat, milk, fruit and pulses

during vulnerable periods might be linked to houddls debt management strategy.
Vulnerability has important social dimensions adlwe those resulting from natural
or economic risk factors. Social obligations sustdawry, bride wealth, weddings or
funerals may result in an already precarious gbiiit cope with adverse events
becoming even more so (Chambers, 1983).Social eipea presented in Table 4.5
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was higher in NW zone than SC. Likewise, insegwitland tenure under rental or
crop share tenancy, and insecurity of wage employme agriculture, add to

livelihoods risks and increase vulnerability (EIRD00).

Lower savings and more debt were reported as itaikaf poor well-being and
vulnerability in the current study (Chapter 3). higg dependency on informal sources
of credit in the NW zone might increase the riskpobrer households who received
loans from money lenders at high interest ratemrdtohouseholds became more
vulnerable when access to credit and formal heslibport services are poor in a
given area (Gillingham & Islam, 2006). There igadency among poorer households
to use the loan money for consumption purposes) aaduying food or healthcare,
especially among poorer households (CARE, 2006)usdbolds can encounter
difficulties making repayments and become trapped ispiralling debt cycle’, with
the risk greatest for the poorest (CARE, 2006).

The seasonal variation of food consumption, inc@nd expenditure demonstrated
the transitory food insecurity and dimension of wiénerability particularly of poorer

households. Environmental factors such as floodk diought resulted in seasonal
food scarcity and low income in some months. Isk002) reported flash flood

makes pond owners vulnerable to the loss of stoéikéd However, flood can also

result in gains of SRS within FMASs that might ctaract losses of stocked fish.
Seasonal scarcity of aquatic animals and acceaguatic resources were important
factors contributing to vulnerability of rural liWkoods of both zones in the study
area It is important to consider poverty and hunger ustabf the poor, seasonal
fluctuation of food intake, area specific food s&tdisparity of consumption among
poorer and better off people, traditional or cudtspecific nutritional behaviour,

dependency on specific type of food by the poatrithutional characteristics related
to social perceptions of food quality in food setyuanalysis (Chen et al. 1981).
Insufficient consumption of micro-nutrients (calldddden hunger’) may endanger
health, shorten life expectancy, retards the cogngiotential of children, and directly
reduce productivity — also an important aspectarfsadering the type and quality of

food consumed by the people.
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The current study found that the rural diet wasnibated by cereal and vegetables in
terms of total weight consumed and quantity of ®a@dch as meat, eggs, milk,
pulses, aquatic animals were consumed in relgtiselall amount in the study area
(Table 4.2, Figure 4.1 & 4.2) and appeared to lsseclor below to the minimum
national requirement level. Levels of aquatic anicmasumption were slightly better
than meat and pulse consumption. Consumption digsarbetween cereal and
vegetables among poorer and better off householtisei two zones might be related
to the low availability and purchasing power, adlwas location specific production
levels. The growing periods for vegetables and als® appeared to be affected by
the longer duration of flood in the south-centrahe than in the northwest. Hossain et
al. (2004) reported in a review of food security staitu Bangladesh that considered
the minimum intake required for balanced nutritohmeat, milk, fish, eggs and
pulses were still close or below the minimum reguient level but that consumption
of cereals, vegetables and fruit had improved ikt more. They highlighted that
the normal diet of Bangladeshi people is serioushpalanced with inadequate
consumption of fat, oil, protein, and with more th@0 percent of calories derived
from cereals. They also noted that the imbalanflected a seasonal variation of
availability, insufficient production of non-cerefdods, the low level of income,
traditional food preferences, and traditional pptioais of food value and lack of
nutritional education. The imbalance found in therent study also might be due to
the above causes including high price of the féeahs. It might be also due to lack of
policy to address the seasonal disparities in thteifalition of consumption (transitory
food insecurity). The current study showed the sealspattern of consumption which
also reflects the cropping pattern, local availgbdf food in specific zone. Abdullah
(1989) states that the availability of food at hehd level is primarily determined
by the cropping pattern because most householddietly or indirectly dependent
on agriculture for their food supply. However, theply and availability of food was
also related to market linkages. He also relabed intake to lower requirements of
food in some months (December) when farmers has® dgricultural activities, or
they might reduce consumption levels as a copingham@sm over certain periods .
The current study found that food expenditure weatively low in December but
health expenditure may go up at the beginning efwmter season. It was difficult to
explain this food expenditure in terms of lowerda@quirement as households were

engaged with diversified livelihoods activitiesdbghout the year apart from farming
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or agricultural activities. However, labour requients were lower from August to
October in both zones perhaps leading to lower fegdirements. Particularly poorer
households might reduce the consumption level gbimfaods as they have to buy
rice in these months. Higher availability of AA plan important complementary role
in this period to reduce household food budgets tii® other side, availability of
food at national level depends not only on domeastaduction but also on imports
and exports (Hossain et al. 2004). Current undedstg from the food consumption
trends revealed that availability of rice, eggs &mits might be related to imports
from neighbouring countries, especially India. Hoese increasing production per
capita or availability of imports does not necebgdead to a corresponding increase
in consumption by the poor (Kent, 1997). The cursindy suggested that this was
related to specific food types. For example, ineca$§ AA production, greater
availability of cheaper SRS increased consumptiooray the poorer households.
Numerous factors combine to contribute to pooritioitr outcomes including gender-
biases in household food distribution and humaritalagmvestment, micro-nutrient
deficiencies, deficiencies in maternal educatioadequate clean drinking water and
sanitation facilities, and weakness in the access quality of maternal and child
health services (Allen and Gillespie, 2001). Theext study found that consumption
of various food items was associated with seasawmallability, household income
pattern and characteristics of agro-ecological goBeownet al. (1982) states that in
countries without extensive food preservation amhdportation systems, seasonal

effects can be relatively strong.

Aquatic animals — the 8 most important contributor by weight (after ceraaid

vegetable) and"® most valuable ( after cereal) contributor by piiEjure 4.1 & 4.2)

reflects a higher dependency on fish compared tatmauilses and other animal
protein sources and was found as an important a@ethe rural diet. This part of the
study confirmed that aquatic animals accounts #% 2f the total household food
budget and importantly SRS accounts for 52% of th&al aquatic animal

consumption. This important role of SRS occurredaat year round in the south-
central and more than half of the year in the veest with disparities between better
off and poorer households. Although there were odlogical differences, other
household level fish consumption studies in Barggadrevealed that small fish or

wild small indigenous fishes accounted 43% — 84%hef total fish consumption
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(Minkin et al, 1997; Roos et aP004). SRS offered income, food and social bemefit
and reduced vulnerability particularly among podreuseholds. This is particularly
important for the quality of the poor people’s datd micronutrient deficiencies
(Roos, 2001). Current evidence confirmed the ingrdrtole of AA and particularly
SRS in rural livelihoods.

The study confirmed that the availability of SRSswaghest from July to December
(monsoon and post monsoon months) and relativergron dry season from January
to June (Figure 4.6, 4.7) especially in the NWhAligh some lakebge) associated
FMAS like lake, ponds and some perennial pondevmarvested between January
and April (Gregory and Kamp, 1999), over all SR8l &A consumption level was
lower in the dry season. Culture based strategiesf@cus on supply during the lean
SRS consumption period to combat seasonal disparitn the distribution of
consumption. The study confirmed that consumptio8RS was strongly linked with
the seasonal availability and varied by zone whiften poorly reflected in the
national statistics. Current findings also indictat stocking of AA reduces seasonal
vulnerability and SRS provides seasonal bonus.eiGitudies have shown that factors
that determine the consumption level include thelalility of food in the market or
on the farm, the command over adequate resourag®woor purchase food, and the
desire to acquire sufficient food (Pinstrup-Anders&985). The current study also
clearly identified (Figure 4.6) the complementastiof SRS and stocked species,
particularly in the dry months. The importance obcked species (perhaps the
cheaper ones) particularly in the dry season wasfalund to be important along with
SRS for the poor.

The mean number of species consumed by the howseimothe SC zone was higher
compared to NW zone which was probably explainedth®y greater amount of
perennial water and refuges in the SC zone. Thexefweating dry season refuges
could be an important strategy to maintain divgraid increase availability of AA.
Consumption of SRS was strongly correlated withdiversity of species and harvest
from FMAS was important for the consumption of ARtbe poor. Therefore, a wide
range of species diversity was also a factor fghér consumption of SRS compared
to limited stocked species. This also suggestglhehiquality of diets in which SRS

are important. There are about 300 species of disth 20 species of prawns in
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Bangladesh (Rahaman, 1989) and many of them asedran farmer managed
systems and are important for consumption. Theitsatysof different species to the
different types of agricultural systems is an im@ot aspect related to the agricultural
intensification and availability of food for the o Availability and abundance of
SRS in other Southeast Asian countries are thredtby agricultural intensification,
environmental degradation and destructive fishingctices (Soubry, 2001; Beaton,
2002; Gregory and Guttman, 2002; Morales et al.620Wlaintaining biodiversity is
essential to agricultural production and food skguparticually in developing
countries where people depend on natural resouaresheir food and income..
Conflicts between intensification of farming anadiversity can be solved only by
sustainable farming practices (Thrupp, 2000). Biediity supports ecosystems and
the way they function. This in turn supports theogde that depend on them.
Maintaining a rich biodiversity of species that ammsumed as food by the people is
an important indicator for securing ecosystem sewviand sustainable development
in many developing countries of Asia. And in thegard, fisheries are unquestionably
of paramount importance. In Vietham (Mekong Basthg intensification of rice
farming, particularly the excessive use of pestisilas been found to undermine the
value of wild stocks as food and income for poopeiople. The principles of
managing wild stock in capture fisheries need toalpplied in aquaculture for
sustainable aquaculture development so that aquaeulioes not become a great

threat to biodiversity and food security of the pp&aul, 2003).

Mean consumption of aquatic animals and SRS wadfisigntly affected by well-
being, zone and month. This chapter further corddnthat poorer households
significantly rely more on SRS compared to stocked wild species although, the
level of consumption significantly varied by zoremong poorer households SRS
consumption was nearly double in the SC zone thah This is because of seasonal
availability, diversity of species, traditional fgeence and access to FMAS and open
systems including supply of AA in the market anaiab nature of such assets
(received as gift from neighbours).This also sugdgles importance of this type of
study has regional differences, and potentiallyettgyment strategies are likely to be

very diverse.



Mean SRS consumption was double in the south-deihi@a in the northwest zone
among low income non-producers such as rickshavergulvan pullers, pottery
hawkers, day labourers and poor fishers. Consumptio SRS was higher than
stocked and wild species which reflect the impar¢éaaf SRS also among this group.
This also reflects a relative scarcity of SRS ie MW compared to the SC zone. The
major species consumed were relatively fewRigntius sophoreChanna punctatys
Esomus danricys Lepodocephalus gunteaMacrobrachium sgsmall prawn),
Hypopthalmichthys molitrix, Barbus gonionotrsd small size cheap€irrhinus
mrigala, Catla catla and Labeo rohita&senerally these households did not stock
aquaculture ponds (mostly no pond), however soméh@m had small rice field
linked ponds (trap ponds/non-stocked) indicatirgithportance of markets and other
farmer managed systems as a source of SRS fotygresof poor. Particularly non-
agricultural day labourers (except fishers) may gett enough time during working
hours for catching free SRS from some FMAS, howetrery sometimes set traps at
night to catch fish in FMAS in their own or neighlss rice fields. The availability
and access to food by vulnerable groups, inclutbog deficit farmers in rural areas,
small and marginal farmers, and poor urban housstexrie more critical as they may
be chronically, seasonally or periodically unaldeafford adequate diets (Chatterjee
et al. 2004). From the income analysis, it was €btirat aquatic animals contributed
an average of 12% to the household income whichsiggsficantly affected by zone.
This income was particularly important in low incenmonths for the poor.
Therefore, AA is especially important for the pdor its seasonal availability, time
convenience, and access and income pattern. Thegpemften regarded as being
particularly dependent on natural resources (FMSRX306). Aquatic animals
appeared to be a more accessible food item fopdloe than meat and pulses due to
the seasonal pattern of their availability and dieesources. Similar conclusions have
also been drawn from other studies in Southeast Which revealed that non-stocked
aguatic animals play a very important role in famhsumption of rural households
when access to other food such as rice, vegetfbieare limited. It is also reported
by the Fisheries Management Science Programme Y20@6 fish are especially
important for the poor as they are often one of ¢theapest and most accessible
sources of protein available. Fisheries providedféor consumption, employment,
and financial income, and a food source when atbarces such as agriculture are at
seasonal low (Little et a004; FMSP-3, 2006).
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During the PCA focused group discussion (Chapteit 3vas recorded that the price
of SRS were cheaper by a factor of 2-3 times inhilgaly available months than the
scarce months, poorer households might utilize ¢basonal advantage of the
availability and price of SRS while buying from thearket. PCA facilitators recorded
poorer households consumed mainly low value SRSPuntius sophoreChanna
punctatus Esomus danricysLepodocephalus gunteavacrobrachium sgsmall
prawn) and cheaper stocked species sucHyg®pthalmichthys molitrixHowever,
changes in the price of SRS will have more impatttiee poor. Although the
inflation-adjusted cereal prices in Bangladesh Hallen by 40 percent over the past
25 years, the real price of lentils, vegetablesl @mmal products have increased by
25-50 percent. Real fish prices have doubled. Shaséllprices are seasonally high in
between February to August. Dietary quality for gedr may be in decline due to

these price effects (Bouis, 2004).

The current study confirmed the disparity of conption of AA by well-being, found
that over all better-off households consumed netarty times more AA than poorer
(Figure 4.3). Poorer households including small andrginal farmers may be
seasonally and periodically unable to afford adezjutkets (Chatterjee et al. 2004).
However, disparities in consumption are also relate access to farmer managed
aquatic systems (Chapter 3). Disparity may increftbe availability of aquatic
animals are threatened by agricultural intensificeatnd environmental degradation
(Gregory and Guttman, 2002; Morales et al. 2006xrkdt interventions such as
aquatic animal distribution networks and locatiqredfic pro- SRS aquaculture
practices of both low value and high value SRS iantkasing the supply of cheaper
stocked species in the lean consumption periodR$ $oarticularly in dry season)

might have significance to reduce disparity of eonption in future.

Other related work in Bangladesh also highlighted importance of SRS. Roos
(2001) using five-day recall methods in a fish aonption survey (8 months)

categorising the seasons into three parts as pvedta harvest and post-harvest
periods in Kishorgonj in 1997-98 found small indiges fish consumption was
higher in October than July and large fish consummptvas also higher in October

than in July. Average fish intake in all househol@! poor households) was
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21kg/person/year which was close to the currendystfindings. Wild small
indigenous fishes were found to contribute 84% V8BRS or both was not clear) of
the total fish consumption which was higher thamrent findings (52%) reflecting
area specific variations. However, it can be ndked Kishorgonj is a fish dominant
area compared to other parts of Bangladesh andnéthodology was not fully
comparable to the current study. In a study in i&atdessore and Mymensingh area
(1996-97), it was found that vegetable consumptranied little with income. In
contrast, animal and fish consumption roughly dedtdetween low and high income
households (Bouis, 2004). Consumption of animal festdbased dietary components
accounts for 20-25 percent of food budget on awe(Bguis, 2004) in Bangladesh. In
the current study it was 24% of the food budgetcihieflects the increase in price of
meat and fish. Poor dietary quality -a low intakevegetable, fruits, pulses, animal
and fish products is a primary cause of micronatriealnutrition (Bouis, 2004).
Small fish is an important dietary source of vitarAiand calcium in poor households
in rural Bangladesh (Roos et al. 2003) and theamgwhent of small fish with cultured
carp species may have a negative impact on th&iond#l quality of the diet in these
households (Gillespie and Haddad, 2003). Data fi®®99-2001 published by the
Bangladesh Nutritional Surveillance Project (NSR)vged that the diversity of non-
rice food intake in rural Bangladesh was low. N8Realed a seasonal variation of
consumption of fish, vegetables and fruit. Consuomppeaked in December for fish
and green leafy vegetables and in June for yellowrange fruits (Torlesse et.al
2004) which supports the current study findingssukvey of 761 households in the
southwest part of Bangladesh found that cerealstitoted a major portion (60%) of
the diet, followed by vegetables. The study alsticated that consumption of fish,
pulses, meat, milk, eggs and fruits were low comgdo their national requirement
level (Halim, 2002).

Seasonal availability of other foods such as ceréalit, vegetables, milk and pulses
needed to be understood while defining the roleSR$ in the context of the overall
diet. The current study found that mean consumptfoinuit, pulses and SRS started
to increase in June- July when green vegetableuompison decreased over the same
period. Consumption of milk and eggs was also iradbt higher in the winter months
when SRS consumption was lower particularly in 8 zone. Milk production is

usually related to the availability of grass/fodded rice harvesting seasons in rural
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areas. Fodder cultivation is constrained by floodhie low lying flood prone areas,
and scavenging egg production also increased duitegharvest time in winter in
rural areas. The availability of dropped grain is important feed source in rural
areas. Vegetable growing might have been affecgeftbbd duration in the SC zone.
Bouis (2004) reported that vegetables do not gradl during heavy rain and hot
temperatures and cannot be grown on land thathigstuto flooding, or the risks of

doing so is too high. Additionally many types ofje¢able can not be stored.

Rice (cereal) consumption varied by zone but cbuted around 25% of the
household income in the current study. Althoughrghare peak and lean rice
production periods mean rice consumption, as aestaod, varied little by well-
being group and month. The principal rice crapm¢n)was harvested in November —
mid January antboro rice harvested between mid-March to May. The atbdlity of
rice peaks after themonharvest and reaches its lowest level in late Seipte to
November (Abdullah, 1989). Households cut othetsasd maintained an almost
similar rice consumption level year round. Thideets the general increase in cereal
production and intensification of the productiorsteyn in recent years. However, to
maintain rice consumption for daily living, housé®have to reduce other costs. The
gap between better off and poorer households natgat be reduced due to market
support. Abdullah (1989) found that the availapildf rice is seasonal and energy
intake is affected by season which reflected thmrtalge of cereal production at the
time of the study and indicates that the situatbrihe hunger months might have
improved. The rural diet was found to be highly duaed by rice. But a diet
containing adequate energy may lack sufficient eafmutrients and total energy
intake is not necessarily a good indicator of dietguality (Torlesse et al. 2004).
Although rice production increased in Bangladestseral smoothing of distribution
and managing price would be important to reduceatity in consumption. Poorer
households may also have been forced to sell adeuy other essential household

goods or medical cost even at a cheaper price inatedyg after the harvest.
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4.4.2 Sources, income and expenditure

Although total water area decreased (e.g. in i@dd) in the dry season, FMASSs play
important role year round as a secure source ataganimals. Access to FMAS and
open systems varied by season which has impadwasehold consumption of fish
particularly for the poor. For example, when fisbrh rice field fisheries, rivers and
lakes become limited during the dry season, depw®ef households on ponds for
fish consumption increased. When food expenditpagticularly for rice) goes up in
the months of September-November households rehg mo SRS from FMAS such
as ditches and ponds. Poorer households in patiatdo try to sell labour during that
period as a response to lack of food security. Hoaolkls were also found to respond
to shocks through borrowing money from money lesdselling land, selling tree
products and farm products such as fish. Therefosmme from non-farm sources
(wage employment) become most important durirggl fmsecure and low income
months in both zones. This also complements fopeediture of poorer households.
Higher health expenditure in the NW also indicatesrisks of getting sick or injured

while selling wage labour during low income months.

Food is a commodity, which can either be grown orcpased from the market
(Bowles et al. 2006) or, in the case of aquatienafs harvested from managed or
open water sources. The current study identifient murces of aquatic animals as —
farmer managed aquatic systems (FMAS), open systems/er, lake etc.), market
and given by others (free access) which are impbita increase availability and
consumption of the households. Many aquatic anipatscularly SRS were found to
be collected or harvested from other people’s pomdsaged lands and rice fields or
freely given by relatives and neighbours. Aquatiérneals (AA) are also part of
people’s social network. AA consumed from the mtiked received as gifts were
also sourced from both FMAS and open systems. &Gif24%) fish is an important
aspect of the food security of the poor. Gifts unigld those fish that are accessed
freely from neighbours’ and relatives’ FMAS. Aquatnimals gifted and accessed
free are particularly important for the poor laakiownership of land and water.
Availability of fish was related to gifts from ndigours and relatives and a form of
social capital. Livesey (2000) also reported therty 20% of the harvested SRS are
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given away (gift) which is slightly more than theoportion of stocked species, to
friends and neighbours by the pond and other agjuedource owners. He also found
cheaper SRS such &untius sp. and Mystus sp.dominated the rural markets, yet
SRS as a whole dominated district markets in ththn@st Bangladesh particularly
in the monsoon and post monsoon period. Understgriie characteristics of FMAS
indicate an informal access/entitlement to land amatic systems by the poor. This
is an interesting social arrangement as accesant, lwater and financial capital
(credit for inputs) are major constraints for th@p(Muir, 2003). Catching free SRS
from a share cropped, owned or neighbour's padelg fis a common traditional
practice has special importance to the poor- &dfft type of entittement of FMAS.
However, informal opportunities of such food supphay diminish as cultures

become more intensified and more species go toeh@iuir, 2003).

Lovett et al (2006) reported that poor people tended to relyenheavily on access to
privately owned ponds for fish resources in the skegson than in the wet season in
fish dependent developing countries. From the wstdeding gained of the seasonal
nature of both FMAS and open systems in the cursardy, it was clearly evident
that both systems played an important role throughtwe year for the supply of AA.
FMAS such as rice fields may dry up at some parthef year when open systems
(e.q. rivers, lake) still retain water for aquadimmals-this should result in them being
complementary rather than competitive. When consiampf AA from FMASs was
low (in the dry months) overall consumption of Afasvlow which reflects also the

scarcity of AA from open sources in the dry season.

ADB (2005) reported that direct beneficiaries ofuaculture development have
largely been pond owners (0.5 -1.0 ha) and medicateslandholders (1-2 ha) in
Bangladesh which corresponds to the land holdirfiggh® low and medium well-
being groups in the current study. The report Igitéd access to land and water
being the key requisite for fish farming for theopoThe current study found annual
fish consumption of all households (poorer and dvetiff) was 25.6 kg/person
reflecting area specific disparities by well-beingich is closer to Roos’s findings in
Kishorgonj (21Kg/person/year) only with poorer helslds. Several studies have
methodological differences that make direct congmas problematic. Total annual

AA consumption in SC was 1.5 times higher than NWs was related to the greater
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availability of water both in FMAS and open systemssSC zone is geographically a

low-lying area.

Muir (2003) has highlighted that the consumptioragfiatic animal for poorer people
is critical amongst both rural and urban populaiohhe poorest members of the
communities depend on access to floodpldiesls(lake), road side borrow pits etc.
during food insecure months. Changing land accessaavnership and unplanned
aquaculture, is reducing access of the poor to swdources (Haque, 2007).
Therefore, understanding different types of FMAS apen system and their seasonal
feature is important to design aquaculture and efisls management in a

complementary manner to increase and sustain acquatnal supply.

Selling of rice and other farm products, livestoekjuatic animals, business/petty
trade, agricultural and non-agricultural labourilled wage) were found as the
major sources of household income in the study avéh a location specific
combination of both farm and non-farm sources. imedrom off farm sources might
complement household expenditure on food partiufar the poor. In a case study
in Kishorgonj, northeast Bangladesh rice farmingh ffarming, micro-enterprise
wage labour and fishing was reported as importaithgry occupations of rural
households. Rice farming and fish farming were moeed as two important
secondary occupations (ADB, 2005). The current ystadnfirmed that aquatic
animals contributed around 12% to household incainieh was significantly higher
in the SC zone, suggesting that the potential abnme will vary by zone and it may

contribute around from 4% - 25% to the poorer hbokis income in some areas.

Livesey (2000) in a study in the northwest Bangiidstressed that SRS constituted
an important source of income for pond owners, @aflg as ‘free’ input to pond, so
being an economic advantage (when sold at mamgbecially for the poorer section
of the aquacultural population. He highlighted ti&RS appear to have a higher
profile compared to stocked species as indicated bigh proportion of fish sold, at
the district market. In contrast in that study &#at species contributed over 70% of
the proportion of fish sold in rural markets. Riv@grecies or wild stocks in general
had minimal presence in local rural markdtazgars/hatsand road side markets, but

were more evident in the district markets wherg g@d for a higher price.
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Food, farming inputs/needs, livestock, health andiad cost (e.g. travel, dowry,
festival, entertaining guest) were the major sasigfeexpenditure in both zones. Food
was the highest single source of expenditure anmahgell-being groups in both
zones. In an ADB case study in Kishorgonj, Bangsadiie other areas of households
expenditure reported were — food, children’s edanatealth, housing, clothing, land
purchase/rental, festivals/social obligations, gmuoichase of livestock. The study
identified June — August and November - Januaryhasperiods of greatest food
deficit, coinciding with crop-growing periods as livas social and religious events

when households had major expenses (ADB, 2005).

The current study found that health expenditureeiased at the onset of the rainy
season (June, July August) and winter months (Dbeendanuary) mainly before and
after food insecure hunger months particularly agntow and medium well-being
categories in both zones. This might relate to fecakcity or lack of quality foods or
change in weather. The higher health expenditutaenNW might be because of a
longer winter and seasonal scarcity of food. It lidpe also related to free
Government and NGO free health services which cemeht the household health
budget. lliness of household members and shortbfgod have been mentioned as a
major crisis of the households in other studies BAROO5). Relatively higher income
flows from SRS and stocked fish in November, Decemand January might support

the households for their health expenditure.

4.4.3 Influence of income and expenditure on respeas to seasonal pattern and

shocks

Reduced income poverty levels have given a largstm reducing hunger in Asia
(Chatterjee et al. 2004). Household income frone,riather farm products, aquatic
animals and petty trade/business significantly mouated to the increase in total
household income (positive significant correlatiarge, r=0.76; farm produces,

r=0.59; business/trade, r=0.32; AA, r=0.37). Diéfer levels of household income
mainly derived from rice selling, wage labour, Imess, other farm produce, aquatic
animals and its seasonal dimension affected rumll-lbveing in the study area.

Similarly household expenditure for purchasing fofaming inputs/needs and other
important costs such as health and social expardiéffected the well-being of

studied population. A greater proportion of cer@ad vegetables were usually grown
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by the households whereas meat and fruit were lyspaichased. Aquatic animals

were both produced and purchased by the households.

Income of the poorer households in SC zone wasehititan in the NW which was
related to diversity of income sources such as veading, fishing, fish culture etc.
Higher expenditure on health and food and low inedrom wage labour and aquatic
animals made the poorer households more vulnerablehe NW. However,
households were found to respond to seasonaliéyeatishocks by seeking off-farm
labouring opportunities such as van, rickshaw pglliboating etc. Types of coping
strategies reported in other similar studies afereed sale of livestock, advanced
wages for labour, migration for work, mortgagingda selling of land or borrowing
money from money lenders (Gillingham & Islam, 200&)lvanced wages for labour,
selling and borrowing money from relatives, landrtgage and leasing out have been

reported in the current study (Chapter 3).

Consumption of stocked fish led to higher houseHolud expenditure than SRS.
Households relied more on SRS than stocked fistnwbed expenditure increased
particularly during October-November. This might Hee to the availability of

cheaper SRS in the FMAS. However, it was found wi#lt any increase in income,

both stocked and SRS consumption is likely to iasee

SRS was particularly important in the late monsdow, income, vegetable- scarce
months. Egg and milk consumption appeared to beemmoportant to rural diets in
SRS scarce months (winter seasons). Increasedabiigyl of milk, eggs, fruit, and

vegetables in SRS-scarce months might be impottamtefine area specific food

strategies to combat malnutrition for the poor.

Food expenses were the highest expenditure soanoagalow income households
and varied over the season. Food based stratdupesfdre need to consider SRS
management if they are to have influence on théaditity or distribution of food

within households. It was clear that SRS reducesth @xpenses for food during low
income months. However, household adjustment al fmalgets might be affected by
many other factors such as illness, festivals, reaitenent, children’s preference,

price, social value of foods etc. Little is knowhoat the manner in which food
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preferences vary with food expenditure and nutriefatke. In designing and targeting
food programmes, desegregation by class is esbdrg@ause the poor respond

differently to changes in price and total expendit{Pitt, 1982).

The availability of SRS was particularly importahtring low income months (Aug,
Sep, Oct) both for earning cash from AA and redgidive amount used to buy other
foods. SRS availability from August — October wasplementary to household food
expenditure. Consumption of SRS was relatively bféscted by household income
compared to consumption of stocked fish. Househwmidsoth zones were found to
consume less rice and AA in the dry months - Mar&pril, May when SRS
consumption was also low particularly in the NW eo(Figure 5.10, 5.16). If
household income increases consumption of almdsfoad items was found to
increase. The current study revealed that incomm frice, wage labour particularly
in the dry season (January to April) might help plo®rer households to buy aquatic
animals and other foods at this time. There is eafgshortfall of AA and SRS
between January to June when the price of SRSuallys2-3 times higher than
during the monsoon period. This would be a potéptaod of developing SRS based
aquaculture or market interventions to increas@lyupf AA and others foods. Poorer
households need access to cheaper AA in those smontle demand and supply

inconsistencies also have to be tackled.

Mean rice consumption varied by zone and monthingldo the production cycle and
availability in the market. Therefore increaseshia price of rice will have impacts on
the consumption of other food items as poorer huoisie secure their staple food
first. In Bangladesh, the 3 rice-harvest seasoasr@amon(November—December),
the aus (March—April), and theéboro (May—June). Themonharvest is traditionally
the most important, but thiboro harvest has gained in importance over the past
decade because of the introduction of high-yieldnge varieties and modern
technology (Tetens et al. 2003). This harvest peisamportant in relation to income
from rice and its relationship with other items awén for poorer people employed at
harvest. Haque (2005) observed introduction of k&dcbased aquaculture boro
rice fields increased opportunity of SRS harvesimfrsuch systems in pre-monsoon

period.



When rice prices fall, functionally landless housels are able to spend more on non-
rice foods. As the price of rice and household edgeres on rice fall, functionally
landless households were found to spend more orric@rfoods (Torlesse et al.
2003). Rice accounts for 40% of the total spentiyngural households in Bangladesh
and considered as a powerful determinant of reanre, consumption and nutrition

of the poor (Torlesse et al. 2004).

Finally to address the seasonal shortfall of AAtipalarly SRS and other important
food items it is very essential to consider the plax seasonal pattern of
consumption, interactions with income, expenseaiseholds of different well-
being groups and by different regions. Howeveredtirworking experience with
farmers using participatory approaches would bettstify the complex features of
production of SRS and stocked species, consumptighsale from FMAS. Further
validation of these findings by direct farmer pagatory trials was sought, the results

of which are presented in the next chapter.
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Chapter 5

An on-farm trial to assess the impacts of promotingsRS within a
stocked carp polyculture in Bangladesh

5.1Introduction

Chapter 4 quantified the current role of aquatienafs particularly SRS in terms of
consumption, income, social benefits and the sedsdynamics of these aspects.
However securing the benefits of SRS within FMASoatontaining other stocked
species is little understood. Any promotion of SRighin conventional polyculture
has yet to be strongly prioritized in Bangladeshe Pprevious sections (Chapter 3 &
4) confirmed that SRS are relatively more importtort the poor particularly, for
meeting consumption needs compared to stockedespddowever, pond polyculture
is the main aquaculture production system in Asgpecially in Bangladesh and India
(FAO, 1997; Reddy et al. 2002). Promotion of cornieral aquaculture in
Bangladesh has not only ignored the value of SREektension agencies have even
promoted use of piscicides for complete removaswth species from the systems.
Despite this farmers often ignore such advice atidely encourage SRS within their
aquatic systems (Livesey, 2000). The conventiot@tudes to SRS might reflect
concerns that they have negative impacts on stofikledCertainly there is a lack of
available protocols to manage such systems in wliBI$ are integrated within
conventional polycultures. The present study wasetiore devoted to understand the

impacts of integrating SRS within carp polycultuassmanaged by farmers.

The culture of a combination of carps togetherlygdture) was founded in AD 618
at the beginning of Tang Dynasty in China and mil@stone in Chinese aquaculture
(Ling, 1977; Li, 1994). Polyculture in aguacultusethe association of fish species of
different complementary food and feeding habitsmore effectively utilise the
available variety of foods present in a pond oradigusystem (Milstein, 2005; Azim
et al. 2002). Polyculture has been promoted as ansef increasing yields from
semi-intensively managed systems with an appreadiatf ecology and the synergies
of growing together species with complementary ifgggand living habits (Beveridge

& Little, 2002). This culture system ensures maveplete use of the food and space
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available in the system than monoculture as in n@a®es one species enhance food
availability for other species (Hepher et E89; Rahaman, 2006). Polycultures can
include predatory fish species such as walkingfistat(Clarius batrachus),
snakehead (e @hannastriata) and sea basd dtessp.) stocked in polycultures to
control recruitment of species that overpopulatesystem and then compete for food
and space with other stocked fish. Stocking som& &Ry reduce direct feeding
competition between smaller, less valuable SRSstéwtked carps (Little et al. 1991,
Das et al. 1999, De, 1991, Bocek, undated). Alsontlhnagement of stocked species,
particularly the stage and size of stocking thedsee likely to affect success. Use of
‘large’ carp seed is known to limit losses due tedation (Little et al. 1991).
Polyculture is also considered as the preferretésy$or low-value species, though in
some countries (e.g. Philippines or Indonesia) roatore of either tilapia or carp
may also be pro-poor (Briones et al. 2004). Avadligb of suitable and
complementary seed of wild species was criticaltite original development of
polycultures in China and the same was true foramaarp polyculture (Chevey &
Lemasson, 1937). These polycultures became maanstrend spread outside of
limited geographic areas after hatchery techniqgaeevdeveloped and promoted but
in the Indian sub-continent riverine carps wereame extent initially developed as
self-recruiting species. Seasonal pondsboints that fill quickly at the time of first
rains, were used to stimulate spawning of Indiajomaarps in West Bengal over a
hundred

years ago (Sharma & Rana, 1986). However, polymiltasearchers in Bangladesh

have largely ignored the potential of nstecked species found in the system.

The need for both biological and social informatedrout the potential for hatchery
seed and non-stocked SRS suggested that any éedled to be conducted on-farm
using a participatory approach. The impact of manant on SRS-carp polycultures

given the different perceptions was the focus i titial

A major incentive for research in integration of SRnto conventional pond
aquaculture is that these small species may caogribmore critically limiting

elements to the diet particularly various microrautts. Kohinoor (2000) made a
thorough evaluation of the biology and potentialtiofee small fish species mola

(Amblypharyngodon mojachela Chella sp) and punti Puntius sp in culture and
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recommended the inclusion of mokaniblypharyngodon mojain carp poly culture.
These species are important because they arevedyatheaper to purchase and a
good potential source of vitamin A if included régly in the diet. This approach,
however, relied on development of breeding pro®dor these species and thus

suffered the constraints of a hatchery-led approach

Previous sections of the current study showed 3 is relatively more important
than stocked and wild species in the rural digtAB such as ponds, and rice field
linked ponds are important sources both for stoekstinon-stocked species (Chapter
3). Chapter 3 also explains that farmers were yikel encourage SRS into their
aguatic system by cutting or raising dikes, usiagiboo fences, pipes, screens at the
outlet, linking ponds with rice fields and smedinals, or by making tiny channels to
attract SRS into the ponds. They also used pip#s weilves to stop SRS escaping
from ponds or rice fields. A pre-trial discussiorttwfarmers explored farmers interest
in SRS positive management practices such as kpesdme SRS brood fish,
restocking collected juveniles and cutting dikesétectively encourage SRS to enter
farmer managed system$he current study so far found that ‘fish cultueaid
‘polyculture’ as practiced by farmers are heteregers and open to non-stocked
aquatic animals and yet these have not convenljohatame the focus of research
into polyculture. Conventional aquaculture is hyghiased to stocking of only carp
seed and removing all SRS from culture environmesgsni-intensive aquaculture as
promoted by most development agencies appearsvi® miéssed the poor farmers’
reality of managing diverse aquatic animals forirtheod, income and tradition.
Predation of small fish ( such as tilapia) by stegesl(C. striatg), partial harvest of
fish to control breeding, stocking of small numbef predators to control
reproduction of some fish, use of overwintered fesged have been reported in
polyculture by several studies (Edwards et al. 199dle et al. 1991; Little et al.
2002; Kaewpaitoon, 1992 & Lovshin et al 2000). Watlack of understanding about
stocked and non-stocked species, the conventioisalom is that SRS are weeds in
culture systems and need to be removed (Livese®0)2@But this may not be the
farmers’ reality and there has been a lack of gpate research to investigate such

realities.
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The impact of management on SRS-carp polyculturenghe different perceptions
was the focus of this trial. Controlled on-stattaals have limitations to capture such
realities of farmers and a participatory resegsobcess was more likely to yield
useful knowledge where researcher could engage pnoeess with farmers, they
could both learn and the more complex outcomderims of likelihoods were more
likely to be apparent. . There are many approathesnduct on-farm, participatory
trials (Biggs, 1989) Farmers’ trials or on-farmatsi do not usually take place under
very controlled conditions but rather in the comtefka wider farming system. There
are many uncontrolled conditions and different fams of comparison can be
applied; farmers are also likely to take into acdoa range of variables like
researchers (Leeuwis, 2004). In such a contexssiple approaches for an on-farm
trial were 1) fully prescriptive situation whereetldecisions of the researcher on
management are carried out 2) all decision are nbydihe farmer 3) the research
process encompasses aspects of both 1 & 2 , akd ®eaccommadate the needs of
both. The current farmer participatory trial wadladmorative in nature and followed
the option 3 where farmers and researchers made decisions and shared agreed
actions. Campbell and Salagrama (2000) describenoee developed view of
participatory research where the community has soomérol of the research. In the
current trial, sampled households in each commumére facilitated to make analysis

of their own situation, problems, needs and ressuirc

The current field trial area in the northwest regad Bangladesh is characterized by
drought, sandy soil and long winters (Morrice, 1998hich make pond polyculture
systems vulnerable for managing fish and in tuncrease the vulnerability of the
households involved. Farmers in the northwest zamere large open water bodies
are relatively uncommon, usually rely more on farrmanaged small-scale systems.
.In some systems commercial carp culture is nditplde due to a scarcity of water,
poor quality seed and prolonged winter. Unfder stahditions the farmers’ desire to
maintain naturally spawned and recuited aquatimats along with hatchery-derived
carps might have special significand@m over come such constraints farmers were
recommended to use fast growing species in thdiycpliure although in reality
access to quality seed is limited. Some farmerewieund to encourage SRS in
ponds with stocked species. In Bangladesh, somengixe work was done on pond

aquaculture of some indigenous species and thidlabout 30 species suitable for
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small-scale aquaculture based on scarcity, low focodversion ratio and high
financial return (IFADEP, 1996). Thilsted (1997)seived that larger fish (typically
carps) promoted as the core species in aquacultun®t contribute to calcium intake.
Large cultured species are typically not eaten wlawld are often harvested as cash
crops, thus having less impact on the nutritionatus of poor. Roos et al. (1999)
demonstrated the feasibility of managing the smaltligenous fish mola
(Amblypharyngodon ma)ain conventional poly culture to combat malnutritio
associated with vitamin A deficiency in rural areafsBangladesh. Similar work
conducted in the rural ponds of Mymensingh villaffesy et al. 2001) aiming to look
at the interaction with stocked carps also recontedrmola in polyculture. Alim et
al. (2004) in a polyculture trial with major carps asmhall indigenous species in
Bangladesh used large carp at 10083 along with small species puntP{ntius
sophoré and mola Amblypharyngodon mojaat 30,000 ha (total 40,00tha ). All
this work indicated the potential of small indigesacspecies in polycultures although

the stocking protocol was not widely known or piaed by farmers.

It is important to mention the patterns of polyatdt in northwest Bangladesh to
understand the context of SRS. Morrice (1998) mewlostocking density (14820 fa

in a silver barb Barbus gonionotysbased polyculture in the northwest region of
Bangladesh. He used a fingerling stocking dendisileer carp Hypophthalmichthys
moilitrix ) 3,952 hd, silver barb 7,410 i Common carpGyprinus carpio)1482ha

! Catla Catla catla) 988ha’, Rui (Labeo rohitd 988 h&. A bulk of the increase in
number was taken by up by silver barb which wasmenended to harvest by
October or November. He also noted the necessitpaofial harvest to maintain
individual growth at such high stocking densiti®grhaps partial harvest was also
important to manage SRS found in such types of quityre. Islam, et al(2004)
reported carp stocking densities in used in potycalin Bangladesh ranged from
15,000 -17,000 fingerlings Heand he pointed out that stocking density was ticati
factor when a species reproduces within the systdowever, any management
intervention regarding SRS needs sound understgndih location specific
polyculture practices. Gregory and Guttman (19@ted interest in stocking fish to
proximity of farmers’ aquatic systems to perenmaker bodies that acted as refuges
for wild fish. Yoonpundh (1996) demonstrated thaniers raising SRS in Thailand

have a variety of strategies based on natural totted recruitment to optimize their

17z



system. It is clear that new management strategeed to be developed for
incorporating SRS within carp polycultures.

Understanding from the previous investigations dbed in Chapters 3 and 4 lead to

the following objectives:

1. Quantify the impact of incorporating selected SRS arp production.
2. Measure consumption, income and other social bisnaffimaintaining SRS in

the farmer managed aquatic systems.

5.2 Materials and methods

5.2.1 Study site

The previous analysis indicated that SRS were ivelgt more important in the
drought-prone dry land areas of northwest Bangladesn in low land areas in which
flood is prolonged and open aquatic systems mamammon and diverse. On this basis

Panchaghar District was targeted for the farmetiqypatory trial.

5.2.2 Village description

Households were selected from three communitiepgsively having similar types

of aquatic system, farmer’s interest and well-bestefus within Panchaghar district
(Figure 5.1). Water for aquaculture is available daly 6-8 months in around 60%
ponds, the remainder being deeper perennial pd@eksonal ponds tend to dry up
between February and April (Appendix 5).
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Figure 5.1: Village map of Shaker hat showing pemdads and rice fields (Source
PCA).

This is a dry area of northwest Bangladesh withssoharacterised by low to
moderate water holding capacity. Impacts of seddtowds are of short duration in
the area but the prolonged winter negatively a$fdeth culture (Morrice, 1998).
Ground nut, sesame, wheat, vegetable, water mega,recently HYV rice and jute
are the main cash crops. The literacy level intlaee villages was under 50%.
Villagers were found to aware of the extension ragss from government Fisheries

Department and some NGOs on fish culture.

5.2.3 Farmer identification and participatory reseach design

The effects of incorporating SRS into conventiorep poly culture were studied in
29 farmer managed ponds over a period of 12 mdntihgs May 2003 to April 2004.

Firstly, all households (hh) in each community (e@® 35 households, 2-3
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community in a village) were stratified as eithequaculture’ (having ponds or linked
ponds) or ‘non-aquaculture’ households from adfstll households collected from 2-
3 experienced villagers. A period of two monthsa(ibh-April) was used for
observation of SRS management action and farmeaviimlr and to identify real
research needs. Different households expressedidlesis, experiences in regard to
the research such as allowing selective entran&R& into the ponds, keeping dikes
open for a certain period, keeping some brood fisiponds to breed etc. Some
households did not agree to allow SRS to enter th#r systems. Apart from
informal contact, community level meetings and latwdd visits, a formal meeting of
all participant households were arranged pricstéoting the trial where aquaculture
households were finally stratified into SRS pesit{n=10), SRS neutral (n=7) and
SRS negative (n=12) group based on their past neamagt behaviour on SRS
management (Table 5.2). Households were also a@edas being of low, medium
and of high well-being from previous assessmentslemduring the PCA. The
research idea and the design was discussed, ethrdind confirmed by the
participants (Table 5.1) in the formal meeting. §RSitive farmers (POS) decided to
practice deliberate actions to encourage SRS teépingClarias batrachusand
Heteropneustes fossillsood fish and ii) stocking some collected juvesibfAnabas
testudineus, Clarias batrachusnd Heteropneustes fossilialong with commonly
stocked carps and iii) allowing SRS to selectivatyer the ponds from adjacent rice
fields at a particular time by cutting the dike tbe water body. Negative farmers
(NEG) took deliberate actions to prevent entry 8SSby raising the pond dike or
removing SRS from their system by netting. Neutesiegory (NEU) households took
no actions to remove or prevent SRS. Species claictocking some brood fish and
fingerling was proposed by the SRS positive farnvgnsre the researcher shared the
advantage and disadvantages with them. It was adrgethe participants that the
three groups of households (SRS Positive, Neutmat| Negative) would follow
otherwise similar management actions throughout dbason. Farmers’ different
interests and ideas on the research design wemmatused and presented to them for
final feedback. Then the following design was jhyintalidated by the farmers and

researcher ( Tables 5.1 and 5.2).
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Table 5.1: Study design validated by the farmers

Farmer type Carp Keeping SRS Stocking SRS Allowing selected
(no. of household) brood juvenile SRS

POS Carp poly culture Stocked brood Stocked Deliberately allowed
(20) juvenile SRS by cutting dike
NEU Carp poly culture - - did nothing actively
(7)

NEG Carp poly - - Prevent SRS entering
(12) culture by raising dike,

partially eradicated if

entered

Table 5.2: Farmer type by well-being

Farmer Well being group Total
type

Low Medium High
POS 2 5 3 10
NEG 6 4 2 12
NEU 2 3 2 07
Total 10 12 7 29

All FMASs were rice field linked or rice field adjant ponds except only four were
not linked to rice fields (1 in POS, 1 in NEG anthNEU).

5.2.4 Pond preparation

Pond preparation practices had already been intemtiuo farmers by the local
Government Fisheries Extension Project in that.&faemers were familiar with pond
preparation and the use of organic and inorganitlifers at recommended doses.
However, farmers adjusted actual amounts used diogpto their situation and own
judgement. Most trial ponds were dried out befotartsg the trial. The initial
biomass of fish in ponds is which farmers did rprea to remove all water but which
contained left-over (8 ponds) fish and overwintefisd seed was estimated by netting
2-3 (Table 5.3). Initial biomass was later adjustéth the newly stocked carp fish
seed.



Table 5.3: Pond status at beginning of the trial

Mean weight
Farmer type Mean pond Pond status of remaining
area (ha) fish seed
(kg/ha)
7 ponds were dry, 3 ponds with some
POS .04 .02 remaining fish 27.263.4
5 ponds were dry, 2 ponds with remaining
NEU .03+ .02 fish 6.25+13.4
9 ponds were dry, 3 ponds with remaining
NEG .03t .02 fish 20.79+ 35.5

5.2.5 Stocking ponds

Based on available related references and localabilay of fish seed farmers
followed the stocking density of the regional (Mevest) government extension
project for carp polyculture as total 148227haf fingerling (5 cm) (which
Hypophthalmichthys molitrix3952 h#, Catla catld (Bighead carp) 14823, Labeo
rohita 741 ha’, Barbus gonionotugOriochromis niloticus6670ha?, Aristichthys
nobilis 494ha*, Cirrhinus mrigala/ Cyprinus carpio 1482 h&. SRS juvenile of
three selected species were stocked in additicangs at a total density of 12,350 ha
! of which Anabas testudineusHeteropneustes fossili€larias batrachugLinnaeus)
was 4940 h¥average initial weight each 2g) 3788 (5.6g) and 3705 H{l11g)
respectively only in case of SRS positive farm@®S). They were able to stock
these species between July-August. SRS positiveéS\H&mers also managed to
stock Clarias batrachus brood at 100 broods® (3 brood /pond ; mean pond size
0.03 ha) av. wt 187 g an#ieteropneustes fossil{8loch) brood of average wt 18g
and at density 400 broddi* (12/pond) at male : female = 1:1 in SRS posifivads

in June. Farmers along with some fishers obtaineddfish from a local Thana

(sub-district) Council pond.

The current study recommended a total stocking ijen$ 27672ha’ of which
14822ha* were carps including silver barb and the rest $02&i') were SRS in
POS type based on available literature on carpism@dibenous species polyculture
in Bangladesh. NEG and NEU group only had 14822. Additionally POS
households deliberately cut the dike to selectiegigourage some SRS to enter their

ponds.
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5.2.6 Pond management

It was recommended that fish were fed with oil ca#lackweed, sesame cover,
assorted grasses/duckweed as supplementary fealtlysu3-5 % of the total weight
of fish assumed in their ponds (farmers usuallyduszst net to estimate the growth
and overall biomass once or twice a month) andlifeti the pond with urea at
around 25 kg h4 TSP 12.5 kg haand cow dung 1729 kg faon a weekly to
fortnightly basis. The pond input application sateere discussed among participants
at the doses already promoted by other NGOs andhWNest Fisheries Extension
projects but actual amount and frequency appliedevbased on the farmers own

decision.

5.2.7 Monthly meeting and group discussion with faners

Group discussions to explore issues arising witinéa participatory experiments are
useful (Leeuwis, 2004). Every month, farmers shaxadent problems in a meeting,
discussed the on going situation, discussed themdpand fish observations and
decided collectively for new actions on managempbfteeting reports (Appendix 6)
were prepared by field staff and researchers usewb@ of the research to record

information on problems, progress and thus fatditaresearcher farmer interacion.
5.2.8 Consumption, sale and inputs recording

Households were provided a record book to recoed amount of fish sold and
consumed. Sales data were easily recalled, aswesle usually weighed at sale.
Consumed quantities were recalled by the househetdl, however measurements
were occasionally made to cross-check estimatesdbais a kitchen balance or the
farmers own measuring balance. Field visits weréamay researchers on a weekly
basis when record books were checked and informatpied down before entry into
the computer monthly. All inputs like fertiliserme, and feed were recorded by the
farmers when applied and this data was similarckled weekly to fortnightly by the

field staff and researcher.
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5.2.9 Harvesting

All ponds were finally harvested by March 2004 afpemping out water, all fish
were weighed. Farmers were encouraged to hanassume and sell both SRS and
carps as normal throughout the trial.

5.2.10 Supplementary investigation

Although the data of consumption and sale were rdstb during the trial at
household level, a supplementary investigation &kE® made on proportion of
consumption and sale of SRS from 29 farmers. Thas done as households had

some remaining fish in their pond even after fimaivest after March 2004.

5.2.11 Result sharing and validation workshop

One farmer evaluation workshop was organised #itefinal harvest at the end of the
research which sought to incorporate farmers’ contmevaluation, and suggestions
regarding the trial. The trial farmers were alsacamaged to make a plan at
individual and village level on SRS management @mservation for the next (post-
trial year) year of the trial.

5.2.12 Data analysis

All data were entered into the MS Excel, checkedl exported to SPSS for analyses.
Data was analysed by farmer type (POS, NEU, and)NB&@lII-being effect (as Low,
Medium, and High) was only analysed in some cas#snbt as a part of main
analysis due to lack of enough replicates undeh éaaner type. Farmer type and
well-being (some cases) were used as fixed fagtod.-M model. All structured and
contextual data and facts were arranged, groupeédaaied using excel and analyzed
using SPSS. Post hoc test (Tukey test) was usedase of production and
consumption, inputs and cost benefit analysis betwdree groups of households.
Monthly meeting records with farmers were used stallishing causes of some

results.
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5.3 Results

5.3.1Vulnerability context

The general vulnerability context of farmers hasady been described in Chapter 4.
However, monthly meetings with participatory trleduseholds revealed that small-
scale aquaculture is constrained by lack of adequatter particularly in the dry
season and growth of fish slows down during thdomgeed winter in the northwest
area. This confirmed findings of the community leR€A exercise and several field
visits. Most ponds were found to naturally dry ypHebruary or March. Poor access
to quality carp seed is generally a constraint dommercial aquaculture as the
location is far away from commercial hatchery seedirces. Trial farmers also
confirmed during monthly meetings and individuahtaxts that August - October
were a low income period and February, March, A@éptember, October were the
food insecure months. These findings confirmeddrmsained during the year round
monitoring presented in the chapter 4. It was fothat sources of wild fish were
limited in the study area and farmers were moramebn their small ponds and rice

fields in the rainy season to secure adequate amofifish for consumption.

5.3.2 Pond inputs and investment

The actual quantity and investment of commercia an-farm inputs applied by the
farmers over the culture period presented in T&#e & 5.5. In general feed and

fertilizer applications were not significantly afted by farmer type except for some

categories of feed.

181



Table 5.4:

Mean actual amount of commercial anfbom inputs (kg/ha) applied by the farmers

Farmer Purchased inputs On-farm inputs
type
Lime Urea TSP MP Oil cakeg Cowdung Ricebran Duddve Sesame Other feed
POS Mean 323.00 264.00 159.02 7.08 84.00 8297.31 63.32 2410.79 580.69 109.30
Std.
Deviation 79.45 133.61 81.49 12.11 214.03 5817.48 1135.32 5.889 547.31 243.01
NEU Mean 433.90 366.00 212.91 17.46 110.58 6717.72494.00 1635.80 123.44 220.18
Std.
Deviation 170.73 232.08 154.96 25.35 95.62 2113.021037.71 1559.22 224.29 526.39
NEG Mean 346.00 320.00 175.79 3.17 203.52 4673.48672.00 2165.24 320.39 46.97
Std.
Deviation 256.98 134.97 75.30 9.21 358.97 2631.04 442223 7.222  406.40 115.41

Note: TSP= Triple Super Phosphate, MP = Murateaté$h
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Table 5.5: Mean investment (USD/ha) for purchasetan-farm inputs used by the farmers

Farmer
type Purchased inputs On-farm inputs
Lime Urea TSP MP Oilcake | Cow Rice Duckweed Sesame Other
dung bran feed
POS Mean 38.36 27.70 37.99 1.22 17.32 35.66 66.64 28.09 20.37 9.46
Std.
Deviation 8.26 13.51 20.04 2.09 44.28 24.78 34.38 15.90 19.75 24.65
NEU Mean 50.53 42 .24 51.47 3.01 22.88 30.04 59.75 26.02 5.28 3.33
Std.
Deviation 18.36 24.66 37.37 4.37 19.78 9.78 41.57 26.66 10.94 481
NEG Mean 32.45 33.68 42.22 0.55 41.94 23.86 90.72 28.15 13.84 5.67
Std.
Deviation 14.37 13.68 18.81 1.59 74.36 11.97 70.46 32.06 319.0 13.93
Note: TSP= Triple Super Phosphate, MP = Murateaté$h
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NEU and POS households invested more in purchasknoé and other feed than
NEG. Investment in oil cake was also higher in NdB&n POS and NEU. Mean
investment cost for other feed was higher in POQ8pared to NEU and NEG.
5.3.3 Investment in seed - carp and SRS

Mean total initial investment on carp and SRS (U&Djpresented in Table 6.6.

Table 5.6: Mean investment cost (USD/ha) of caigh @RS by farmer type

Farmer Mean Mean Mean investment  Mean total
Type investment investment on on SRS juvenile investment on Mean total
on carp seed+ SRS brood SRS investment on carp
remaining fish and SRS
POS 519.35 +262.84 40.15 +£46.13 200.89 +110.08 241.03 +£111.66 760.38 +292.69
(n=10)
NEU 608.82 + 453.68 608.82 + 453.68
(n=7)
NEG 408.49 +234.52 408.49 £ 234.52
(n=12)

Figure is parenthesises n, SD on the right

The initial mean total investment in carp and SR8dsis presented in Table 5.6.
Mean initial investment by POS and NEU househol@s Wwigher than NEG. High
variability was found in mean investment of SRSdordish due to the scarcity and

price variation.

5.3.4 Mean initial biomass

Mean initial biomass is presented in Table 5.7. Midtial weight of carp seed was

significantly affected by farmer type.
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Table 5.7: Mean initial weight (kg/ha) of carp &S by farmer type

Farmer Mean initial weight Mean initial ~ Mean initial Mean total Mean total

type Stocked carp seed+  weight weight SRS initial wt. of initial wt. carp
remaining fish seed SRS juvenile SRS brood +SRS
brood stocked and juvenile

POS 226.1 £120.42 8.4 +9.32 42.23 £31.39 50.80.43 276.72 +135.75

(10)

NEU 244.9 + 147.46 244.91 + 147.46

™

NEG 143.3 +63.34 143.28 + 63.34

(12)

Figure in parenthesis is N, and SD in the right.end

POS households stocked an extra of 50.6 kg/ha ®RBije and brood fish compared
to other two types of households (NEU, NEG).

5.3.5 SRS and carp production

Net production of SRS was not significantly affectey farmer type and well-being

(P>0.05). Figure 5.2 presents the percent contabubf SRS species in the total

harvest. Stocking brood fish and juvenile @frias batrachus, Anabas testudineus

and Heteropneustes fossilididn't increase SRS production in POS households

compared to NEU and NEG.
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30% 4
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-
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B C. batrachus

Figure 5.2: Percentage contribution of differentSS#t production by farmer type.
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Figure 5.3: Comparison of carp and SRS productiofabmer type (n = 10, 7, 12 for

POS, NEU & NEG respectively).

Net carp production was also not significantly (P&) affected by farmer type at
1753.70 £1105.12, 1690.43+695.76, 1452.98 + 80%gMa in POS, NEU and NEG
type households respectively (Figure 5.3) and atdcsignificantly affected by well-

being.

5.3.6 Survival rate of major stocked species

There was no significant difference in the surviae of main carp species by farmer

type. Howeverlabeo rohita(Figure 5.4) ancCatla catlaalso showed poorer survival

in POS and NEU household ponds but this was natfgignt.
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Figure 5.4: Survival rate of major stocked species.
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5.3.7 Consumption, sale and distribution of SRS andarps

Consumption, sale and distribution of SRS and wap not significantly affected by

farmer type (P>0.05) and well-being. Overall cagqraunted for 76% and SRS

accounted nearly one quarter of (24%) of the fishsamed by households sourced
only from the trial ponds. Consumption, sale argfriiution of carp and SRS during

the study period is presented in Figure 5.4. Comsiam of SRS from the trial ponds

(excluding other sources) was less than stockaukdarthe three groups (POS, NEU,
NEG). Mean consumption of SRS by all households avasnd 4 times higher than

the quantity sold.

S0
%407
S 30 m Carp
3 @ SRS
320*
13
0 N =

POS‘ NEU‘ NEG POﬁL NEJI NE PoE N%u NEG

Consumption Sale Distribution

Farmer type and beneflts

Figure 5.5: Contribution of carp and SRS in constiomp sale and distribution.

SRS consumption and sale was relatively higher @SPand NEU than NEG.
Contribution of different SRS to consumption, saled distribution is presented in
Figure 5.6. Three speciesPuntius sophore, Esomus danricus, Amblyphryngodon
molawhich were difficult to record separatdigcause of their siagere found to be
the most important group of species (constitutingranthan 50% of all SRS) in

consumption, distribution and sale among SRS.
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Figure 5.6: Percent contribution of SRS consumptiistribution and sold amount
from trial ponds (A= consumption, B= distributiors Gale).

Apart from these three speci€arias batrachus, Channa punctatus, Mystus vitatu

were alsofound to be relatively more important species fonsumption.Mystus
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vittatus, Oriochromis niloticus, Clarias batrachusnabas testudinewsere relatively

more important species for sale (Figure 5.6).

An additional inquiry at the end of the season onscimption with all farmers also
revealed that most of the richer and poorer houdsheat more SRS than they sell. A

minority of poorer farmers (30%) sold more SRS ttiay consumed.

5.3.8 Investment and net return

Mean annual investment was 1043.19 + 365.12, 908486.69 and 721.56 + 343.89
USD/ha and net income was 1558.28 + 1109.81, 13847138.45, 952.09 + 618.79

Table 5.8: Mean annual (USD/ha) investment andmdiy farmer type

Farmer type Mean annual gross Net income/net profit
Mean annual investment income

POS

(10) 1043.19 +365.1 2601.47 +1299.05 1558.28 +1109.8

NEU 903.38 £ 496.7 2187.53+ 564.58 1284.15 +738.4

]

NEG 721.56 +343.9 1673.66 + 671.87 952.09 + 618.8

12)

Average 876.35 + 403.2 2117.63 +£978.45 1241.28 + 857.5

+ = Std. deviation

USD/ha for POS, NEU and NEG type respectively. Maanual investment was not
significantly affected (P>0.05) by farmer type amdll-being. However, investment
in POS was higher than NEU and NEG (Table 5.8).
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5.4 Discussion

5.4.1 Impact on carp and SRS productivity

The current study confirmed that thiee SRS speciesAmblypharyngodon mola,
Puntius sophore, Esomus danriousre the most important part of total SRS harvest
in trial ponds under three categoroes of farmemssdhce of species suchG@larias
batrachus, Channa punctatasd Mystus vittatus were also important. Importance
of these species were also identified in the PG&kbround survey (Chapter 3) and
household monitoring (Chapter 4) analysis of theresu study. No significant
difference in SRS net production among the thremigs suggests that none of the
management strategies (stocking of SRS brood fishjaveniles, cutting the dike of
ponds) increased the SRS yield in the POS treatemnpared to doing nothing or
actively attempting to eradicate and then prevementry. Presence of some
carnivorous SRS in the system may reduce any dieecing competition with small
less valuable SRS and stocked species. The usergé karp seed (bigger than
normal) might have reduced predation and reducedemd competition. The fact that
stocked carp yields were unaffected suggests tmeplemnentary nature of their
feeding habits and SRS. The lack of any improverrepield of SRS despite positive
steps to enhance their productivity suggests (@)rtibustness of the species-system
interaction and (2) a natural ceiling with the eumtr system management to further
yield improvements. However, the high variabilitithin POS households might also
have impacted on the result. It can be noted tletmpond size and household size
was not significantly different in the three grougde trial also suggests that the
‘NEG’ group may have found exclusion measures d@iffito apply and that FMAS
remained well connected to open systems despiteageament attempts to restrict
them. The similar yields of the three species atocked SRS in each system suggest
their suitability for conditions present in suchitate ponds. Puntius sophoras a
column feeder mainly consuming planktonic algadifexs, crustaceans, parts of
insects, and debris (Dewan, 1973; Shafi and Quddi&4; Kohinoor et al. 2000). It
is an important species found in village ponds (Amet al. 1984)Esomus danricus

is asurface feeder consuming algae, protozoa, brokets pahigher plants and sand
(Dewan, 1973; Parween et al. 1993) &mablypharyngodon molia a surface feeder,

as an adult fish it consumes unicellular and filatoas algae, zooplankton, debris
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and plant parts (Miah and Siddque, 1992; Mustaf11 Kohinoor et al2000).
Clarias batrachus, Channa punctatase morepredatory on other small fishes (eg.

Esomus danricusgnd might have predated these smaller SRS.

Alim, et al. (2004) assessed the effects of addiffgrent proportions of the small
fish punti Puntius sophoreand mola Amblypharyngodon mojgat 2:1; 1:1 and 1:2
ratio in three treatments) on the polyculturd.abio rohitg Catla catlaandCyprinus
carpio (1:1:1 ratio) at a stocking density of 10000 fisf* and 30000 fish k& for
small fish mola and punti. They found the differes in large carp production after
stocking these small species of fish in differemiportions were statistically marginal
Both Rohu [abeo rohitd and common carpCyprinus carpip were marginally
affected but household income was not significaaffected. In an another similar
experiment of large carp polyculture wiBuntius sophoreand Amblypharyngodon
mola it was found that production of catla was noteeféd by addition of these
species (Wahab et al. 2003). Akhterruzzaman angak@003) found that culture of
small indigenous specierfiblypharyngodon mola, Amblypharyngodon mola, Labeo
bata, Chirrhinus reba, Osteobrama cojiowith other fast growing fishe®(ntius
gonionatus Catla catlg gave a production of 2.8 -4.5 tons/ha with a foodversion
rate of 2.9 — 3.0 (feeding low in food chain) arifitiied an attractive financial return
over a 8 month culture period in northern Bangladésnin et al. (1984) indicated
thatPuntius sophorenade a good contribution to production in polycrgtul here is
a dearth of literature regarding the inclusionGiarias batrachus Heteropeustes
fossilisandAnabas testudineus carp polycultures in Bangladesh although thesy a
often found as non-stocked species in culture pobds et al. (1999) reported the
prospect ofClarias batrachusn Indian aquaculture and that culture can be goted

in small ponds (0.5-0.1 ha) and suggested a stpakemsity of 5000-10,000/ha in
polyculture. Farmers prefer these species becdubeio higher price, good taste and
health benefits (Chapter 4). Livesey (2000) alsted@ir breathing species such as
Clarias batrachus,Heteropneustes fossilis, Anabus testudineus, Chatnatus,
Channa punctatusvere valued by farmers in northwest Bangladeslis €hidence
together with the results of the current trial seglg the complementarities of both
stocked non-stocked species and lack of any majuiticts in their husbandry. This
might be relate to their different feeding nichedahe low standing stocks and

escaping of SRS.
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The current investigation revealed that effortexolude SRS from the FMAS failed.
SRS was found in the NEG ponds even if exclusios attempted. Clearly there was
also no measurable benefit of stocking costly SRl it is possible that some SRS
such asClarias batrachus and Anabus testudineescaped from the ponds as
mentioned by some farmers. Chapter 4 shown thabdbeeholds peak consumption
period of SRS was July —October in the northwestezavhen farmers frequently
harvest SRS from their ponds. Although total yidld not vary significantlyCatla
catla and Labeo rohitashowed relatively poor survival in the current esment
possibly explained by food competition with surfaged column feeding SRS.
However, the quality of seed was reportedly poottiose two species. Some farmers
reported that the timing @hanna punctatuentering the culture system is important.
If those enter late in production cycle they aréirely beneficial as they can not
predate larger carps and many types of $&SPuntius sophordjut concentrate on
low value minnows (edgesomus danricyonly rather than carps. Studies in Northeast
Thailand suggests that species such as Chafriza, Clarias batrachus, Anabas
testudineusfeed on small barbs. These predators may crawr daed and
successfully invade newly flooded ponds and rieédd§ (Middendrop, 1992). Some
farmers preferred to allow the entranceGtfanna punctatugto ponds later in July
to August when carps were already larger and poedasistant. Little, et a{1991)
reported the experience in Thailand that predatisty are practically impossible to
exclude from culture areas and are themselves @abke part of harvest, highly
prized by farmers. He also noted that piscivorask such as snakehea@hi@anna
striata) and climbing perchAnabas testudineysindoubtedly decimate the small carp
and tilapia fry (of 2-3 cm length). However, farmearnder the current experiment
considered that the management of prey-predatatiorkhip of some species can be
improved by controlling the time of entrance intee tsystem from adjacent water
sources. Bocek (undated) noted that use of pismisorfish in polyculture is
experimental in most areas of the world. Pisciveréish feed on other fish, and
usually consume about 5 to 7g of prey in order towglg. However, adding
predatory fish to a polyculture system can incraageaverage weight of surviving
prey. It is most efficient to use a predator thatsumes small prey reducing intra-

specific competition (Bocek, undated).



The result also suggests that attempts to compgletdication of SRS from semi-
intensive level of management is ineffective. Thi@imers also noted th#&nabas

testudineusvas prone to escape from culture ponds and therefas risky species to
culture, particular if they are stocked and , theme a consumption opportunity is
forgone and/or cash is used to purchase broodfighveniles.This also explain why
yields were poor compared to un-stocked systemdSG(NEU). Over wintering of

Clarias batrachusandHeteropneustes fossilismight be suitable in ponds with low

depth and specially protected strong dike.

5.4.2 Consumption and selling of SRS

SRS accounted for nearly one quarter of the tataemption recorded from trial
ponds indicating a substantive contribution of SRSdiets in such a dry area.
However, apart from their own ponds households woresl SRS from other sources
such as rice-fields, market and neighbours gifm&@&RS such a3untius sophore,

Ambypharyngodon mola, Esomus danrika, Channa ptugtare easy to catch
particularly when monsoon waters recedes (Septembddovember) allowing

frequent harvest at this time. The supplementawgstigation on consumed SRS
confirmed that both the poorer and better-off comsd more SRS than they sell
although a minority of poor households (30%) adyuaold more than they

consumed. Roos et al. (2001) reported from thehdfmgonj study that small

indigenous species make a significant proportiorhafisehold consumption from
ponds. The lower level of consumption from ponds wlae to relative scarcity of
water and aquatic animals in the Northwest (Chagler They also found the
dominant role ofPuntius sophorg26% of the intake) among small SRS consumed
which supports the current research findings. Roboeiseholds sold both carp and
SRS even if harvested in small amounts. In contoaster off households usually

consumed rather than sold small amounts.

Chapter 4 revealed that SRS accounted for 52 %hef total aquatic animals
consumed from different sources and the current giathe study confirmed that
small household ponds (<0.05ha) were one of theitapt sources This section of
the study concludes that i) attempts to completalydicate SRS from ponds is

ineffective and there are complementarities of mgarmp SRS and stocked carps
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without major conflicts in their management or harstiry in FMAS ii) consumption
of both carp and SRS from pond is important forgber particularly in a fish scarce
dry area where the research was conducted iiijdleeof SRS in carp polyculture is
beneficial in marginal aquatic systems in termssafe, consumption and free
distribution iv) smaller SRS particuallAmblypharyngodon mola, Puntius sophore,
Esomus danricughat can be easily harvested are more importanthémsehold

consumption than other SRS.

5.4.3 Distribution of fish - a social capital

Households distributed similar amounts of both cand SRS as gifts. The free
distribution of SRS might be also associated wlh fish harvest payment given in
the form of SRS. Little (1998) and Cheftel & Lorem (1999) reported that even
under commercial culture conditions, small “tradigh, which are available to

workers as payment in kind or are sold at low pribes contributing to the

livelihoods of poor non-fish farmers in rural armtban areas.

5.5 Conclusion

Managing culture systems to maintain productivity SRS may demand only
avoidance of negative actions. Efforts to compjetgiadicate SRS from the system
was found ineffective which indicates the imporearaf a management approach
considering both stocked and non-stocked speci@s ather words farming aquatic
animal with biodiversity (diverse species) and egalal concern. The lack of any
improvement in yield of SRS despite positive stépsnhance their productivity
suggests the robustness of the species-systeradgtiter. No major conflicts between
the management of carp and SRS, benefits of corttampnd sale from SRS
confirm the value of SRS within culture systemg thes been greatly underestimated
in the past. Importance of maintaining productiviyboth cheaper and high value
SRS is important for the poor for different berefiOver all, consumption of both
carp and SRS was higher than sale among the taregef types confirming the
importance of FMAS for household fish consumptiona dry area where other

sources of fish are limited.
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Chapter 6

General discussion

6.1 Introduction

This chapter will collate the key outcomes intor@egrated whole and cross validate
the summary findings outlined in Chapter 3, 4 and Eelation to the main working

hypotheses. It will assess the evidence, hightiglitkey relationships, and summarise
the contribution of this enquiry in the context other research. Secondly, the
research methods and their limitations will be dssed. Finally, = some areas for
further research and development of understandiiilg be indicated, and some

suggestions for the improvement of current appreadhb research and development

in the Bangladesh fisheries sector presented.

6.2 Contribution to main hypothesis

Firstly, revisiting the chapters again will helpuoderstand the linkage between key
outcomes of the research. Chapter 1 gave an ovendieelated concepts, methods
and reviewed the current situation of national glatbal fisheries, food security for an
increasing population, the nature of conventiorrplagulture, management of SRS,
poverty and vulnerability. The review identified ethgrowing importance of
aguaculture compared to capture and culture baskeries and importance of their
complementarities, defined farmer managed systarmdsndicated the importance of
integrating SRS within formal aquaculture focusiog the social dimension,
biodiversity and ecological basis for sustainatdeming. Seasonal complexity of
defining close and openness of aquatic systems beer identified. It also pointed
that common pool natural habitat in wet seasonfean a closed household managed
system in dry season. With the degradation of compmol natural habitat people
started to manage aquatic animals within their Bbakl managed systems. This
transformation is very much linked with the accasd ownership of aquatic systems.
Land holding plays an important role in the pap@tion of group, community based
and household managed aquaculture and culture fiaeedes. One of the key issues

in growing aquaculture of Bangladesh is the inetpadf benefit for the poor
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(Gregory et al. 2007). Chapter 2 presented theeaqunal frame work and a road map
of the research in order to systematically exartiieehypotheses. Chapter 3 described
the context of rural livelihoods and its relatioipshwith SRS, ownership and access
to FMAS aquatic systems. The characteristics @lilmods were further explored in
chapter 4 through an exploration of seasonality iawdications to define pro poor
aquaculture. Attempts to include or exclude SRShiwitformal aquaculture were

investigated in Chapter 5.

Chapter 3 placed the importance of aquatic animats management of SRS in the
broader aquatic, social and institutional contéd®Bangladesh. This clearly indicated
the priority for integrated management of SRS watbcked carps in small-scale
aquaculture within FMAS. Other issues identifiedraportant in relation to SRS and
aguatic resource management by policy makers amidugastakeholders (in the

national workshop) were- habitat restoration, cores®on and open water

management to maintain the integrity of broadesgstem. The seasonal complexity
of aquatic systems, specific types of aquatic alsraad their consumption pattern in

relation to other foods was the focus of Chapter 3.

If we look back to the five research questions mdmain hypothesis, the key issue
is the relative importance of SRS in aquaculturestistainable nutritional, social,

economic and environmental benefits for the poor.

The SRS management practices such as cutting dikegy a pipe in the inlet and
linking ponds with small channels identified in theusehold survey were also
noticed as common practice in the farmer partiopatrial. These measures were
related to both efficiency of capture aimdsitu production of SRS and should not be
neglected from standardised aquaculture practitkese management actions also
indicated efforts to integrate the broader managerokland and ponds particularly
in drier areas. The PCA and household survey rateedquestion if should we
exclude SRS from aquaculture. Later in chapterh®, farmer participatory trial
confirmed that deliberate efforts to exclude themwnf aquaculture systems were
ineffective. This strongly established their valnghe culture system. Analysis of the
sources and priority species of AA cross validdatethe various components of the

study clearly indicated an approach to aquacultheg was not only limited to
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‘ponds’ and stocked species could enhance benffitgshe poor. This type of

aguaculture is based on access to a diverse rangquatic resources particularly
FMASSs such as rice fields, lake ponds, trap pomdsudilisation of both stocked and
non-stocked species. One of the most importansaséanvestigation was access to
aquatic resources by the poor. The varied sourcaguatic animals is shown by the
diverse typology of farmer managed aquatic syst€FdAS) and showed the

importance of both FMAS and open systems to sustaglf-supporting population of

aquatic animals for nutritional security of the poo

With the growing tendency of intensification of psoin lands and commercialisation,
poorer households will have to face the realityddferent tenancy arrangements.
Although there is high prevalence of landlessne$3aingladesh among the poor, it is
important to understand the nature of inequalitesong households in accessing
different types of farmer managed aquatic systeRMAS). An understanding of

aquatic systems that were managed by househotdpactive of ownership (Chapter
3) is important to define the nature of poverty used aquaculture However the
current study showed that poorer households have mgportunity to access SRS
through share cropping land compared to leased athér land ownership

arrangements. This study has demonstrated thatdh@ribution of SRS within

aquaculture to the livelihoods and particularly theritional security of the poor has

often been greatly underestimated.

The list of popular aquatic animals (chapter 3ntded by the current study was a
useful starting point for strategic interventions 8RS research and development.
There were no major contradictions with the idesdifimportance of popular aquatic
animals in different parts of the study (particlyan PCA, household survey and in
the field trial). The importance of popular AA idded in the PCA was further
understood from a seasonality perspective in teomsonsumption, income and
species diversity during the household monitorifigis confirmed a significant
consumption disparity during the lean income montPerceptions regarding the
importance of AA and their availability were alsdated to their source and access to
aquatic resources (land, pond etc.) by househd@dsironmental shocks such as
flood and drought were also associated to consemptifferences among household

categories and in the study zones. People valued@tfonly for nutrition but for a
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range of socio-cultural values such as ‘good tastamily members and guests’
preferences and economic factors such as ‘higle’paied ‘purchasing capability’ that
determined the value of such food in society. Irtipalar, among different sources of
aquatic animals, SRS have an important role inagguseasonal food vulnerability
among the poor living in drier agro-ecosystems bseaof the scarcity of AA from

open and wild sources (Chapter 4).

FMASs were found to be important both for stockedl anon-stocked species.
However, management of non-stocked species agdy lio be system dependent;
managing SRS in FMAS such as rice field, trap pplad® ponds etc requires greater
attention for improved management. Consideringdhk of ownership of the poor to
land and ponds, the sustainable management ofieicks for SRS and other culture
species was found important (Chapter 3). Keepingesbloodstock of walking and
stinging catfish in ponds (Chapter 5) with commocijftured carps identified certain
difficulties during the farmer participatory trigirobably related to a tendency for
these species to escape and practical constraitigrvesting them without complete

dewatering of ponds.

The current study demands a clear understandiagagfss to different FMAS that has
implications for different SRS management actionshsas cutting dike, linking
channels and deepening rice field ditches in tlyesdason. Perceptions varied on the
importance of AA and their availability related toe different sources, seasonal
disparities of consumption and income over the yeak variation in access to aquatic
resources (land, pond etc.) among households withifferent categories.
Environmental shocks such as flood and drought wase variably important

between household categories in the study.

The study clearly showed poorer people have greal@nce on SRS than the better
off even if they do not own a FMAS. The aquaticorgse holdings of the poor are
much smaller than those of the better-off and niikedy to be rice field associated
systems which have relatively more potential fa tarvest of SRS particularly for
the poor. However, conventional ponds, mostly owhgdhe better off, were also
important for SRS management could act as dry seefages for conservation of

SRS. Poorer households often have opportunitiemanage SRS in share cropped
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lands (Chapter 3) by doing SRS positive actiondsag raising and cutting dike to
trap SRS although higher level of land modificateomd management may require
extra permission from land owner. Unless the skeaospped land is highly modified
(excavation, digging lager ditches) by the poorshaopper land owner usually do
not ask for a formal share of fish naturally proedi©r harvested. The harvesting of
fish and other aquatic animals from inundated laas always been considered non-
commercial free access of fish in Bangladesh. Bisheflood plain rice fields are
found to be treated as seasonal open and comm@erpraesource (Gregory et al.
2007).

Although aquaculture was dominated by the better(Ghapter 3), the baseline

survey revealed that 20% of pond ownership wasobwywell-being households and

21% from medium. Barman (2000) found in his studyhorthwest Bangladesh that
although one third of all farming households hadd only one fifth of the poorest

households were pond owners. The poor benefitimy@ducers however needs to be
considered beyond their ownership of conventiqaalds.

Barman (2000) also emphasized the need to congidenutrition security of non-
pond owner households. The current study showdd3R& were also important for
non-producing low income households (Chapter 4, Eigl) indicating their

availability from nearby sources such as neighb&M#AS and markets.

Livelihoods of the poor are adversely affected oy $carce open natural resources.
This may lead to higher dependency on FMAS in coatpeely dry areas. The
current study highlighted the relative importandeS&RS in more marginal agro-
ecosystem such as in the drier northwest zone.sidreficance of the FMAS as a
source of AA was found higher in the PCA, stakeboldorkshop and year round
monitoring. This significance was further investagh only in ponds through a year

round farmer participatory trial in the northweshe.

In the PCA and stakeholder workshop FMAS were gilyecategorized as pond (not
linked to rice fields), linked ponds and rice figldnd the availability of SRS was
more in the linked pond and rice fields. The avality of both SRS and stocked

species was specified. The PCA also indicated FMAS a more important source
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of popular AA in the NW (78%) than the SC zone vehepen systems dominanated.
Dominance of open systems in SC zone was similashfirmed by the household

monitoring but FMAS were found to be important mthbzones.

Different studies in Bangladesh have shown thatrmom pool resources are highly
important to the livelihoods of the poor but thab4poor management regimes are
critical if the poor are not to be excluded (Lovett al. 2006). Again recently
emerging floodplain aquaculture can not be solasaered as a community
approach as landholding is the key issue in detengiparticipation (Gregory et. al,
2007). Local land tenancy arrangements such as-®happinging in rice fields
(Taslim, 1989; Ellis, 2000) may increase accedard and as well as rice and SRS
for the poor and landless. Contract growing of acel leasing arrangement are more
suitable to the medium and better off farmers. tdedff people usually employ
sharecropping arrangements to reduce the supemvsioden which in turn creates
opportunities for the poor. Leasing arrangementlaofds also require very less
supervision than share cropping have advantagebdédand owner but the poor often
can not afford a fixed rent amount considering aéflood and drought. The current
study also found that sharecropping made land raccessible to poorer households
as a source of SRS. It can be noted that shar@iagmeans only rice is shared not

the aquatic animals.

Availability of SRS is important to the househofdsm August to October when food
expenditure (mainly related to buying rice) was nduhigher. Therefore, greater
availability of both rice and SRS in that periodultbsave cash from food budget to
buy other essentials particularly for the pooreudeholds. Availability of rice also

reduces economic risks that these farmers potgniate (FAOSTAT, 2004; Lu &

Li, 2006). Expenditure for rice is an important ttacof income, consumption and
nutrition of the poor (Torlesse et al. 2004).Ric®duction has been intensified
mainly through the introduction of modern high dielg varieties, accompanied by
new management practices such as mechanizatiorthendpplication of chemical

fertilizers and pesticides. Increasing demand ftieo grain, as part of crop
diversification, may result in the area under gaétivation being reduced particularly
in dry season (Hossain et al. 2006). This is likelystimulate further intensification

which may shift the economic threshold of usingtipetes in rice fields (Waibel,
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1992; Waibel et al.1993). In other words, less orpesticides are applied if the
potential income from fish and the potential logdish due to pesticide application
are considered. If farmers follow IPM in théioro rice production could also protect
adjacent dry season fish stocks. Increase in inchora rice and fish may help
reduce pressure on farming families to sell thesdl inn Bangladesh (Gregory et. al,
2007). Haque (2007) observed in northwest Bangladeat the production of
juvenile fish within the boro rice crop (April —June) also created more oppotiesi
to harvest wild fish from rice-fields Therefore, hemcing SRS vyields and the
production of stocked fish may be compatible witkensified rice production and
overall reductions in pesticide use Rice—fish-faxgnsystems have diversified China's
agro-landscape and favoured the conservation aadiviersity of rice and fish
species( Lu & Li, 2006) Such practices tend to oedthe levels of external inputs
used ; for example pesticide use is 50% of thaadern, high-input rice production;
sometimes, no pesticide application is required)raRframers often have a good
knowledge about natural fish resources if thesdraditionally caught as a part-time
activity. Small farms are usually complex, highlganised, efficiently balanced units
and such integrated practices operated with theoAimaximising resource utilization

and reducing risk are attractive (Prein, 2002).

The study also confirmed the complementaritiesS&S and stocked fish over
different periods of the year. The current studsoasupported the complementary
nature between aquaculture and fisheries managestratégies. Similar studies in
Cambodia, north-east Thailand and in northern \detnrecently concluded that non-
stocked SRS are very important in the food consiompof rural households in

locations and at times when access to other fopestys limited (Little et al., 2004;

Morales et al. 2006). Non-availability of such sigs will make small farmers and
the landless more vulnerable when overall food petidn decreases, food prices

increase and there is scarcity of employment (P248).
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6.3 Seasonality and livelihoods outcome

Examining seasonal dynamics of consumption, incame expenditure was a key
focus of the current research which confirmed sealfty of food consumption
patterns and distinguished clear difference betvessmsumption of stocked, SRS and
wild aquatic animals. Relations between househontbme, expenditure and food
consumption were also explored. The factors thiiienced SRS and overall AA
consumption were further confirmed as seasonalabilily (Chapter 4; Figure 4.6),
species diversity (Chapter 4; Figure 4.4 & 4.5ditional preference in terms of taste
(Chapter 3), access to the farmer managed and ageatic systems (Chapter 3),
supply in the market (Chapter 4; Figure 4.11 & 3 4r2d the availability of gifts from
neighbours. The seasonal dynamics of household foodme and expenditure
(Chapter 5) were crucial factors in defining thierof SRS in aquaculture. Food was
the highest source of expenditure in both zones amdng poorer households.
Increased availability, and subsequent lower cbseouring AA is, therefore, likely

to help poorer households access other essentidé fo

Aquatic animals are one of the most important ¢buators to the rural Bangladeshi
diet after cereals (rice) and vegetables but tieeeedecline in their availability from
natural sources. SRS from FMAS and neighbours estiube cash investment on
household food purchase — the highest expenditotgce among low income
households in both zones. Therefore, a sustainathhility of both stocked and SRS

species has significant impacts on the livelihoafd$e poor

If we relate the seasonal calendars on generaheederived from the PCA and the
seasonal dynamics of AA consumption and souraes frear round monitoring, it is
clear that the relative levels of flood and drougbmstructed the nature of sources of
AA and affected consumption of AA at the houseHelel over the year. Well-being
disparities in access to, or consumption of AA, wasnly due to variable access to
aquatic resources resulting from such climatic pheenon. The specific
characteristics of FMASSs, particularly their capado insulate households from such
seasonality, is indicated by their importance aswce of fish during certain months
(January to June). This supply smoothing appeardbetoefit the poor of both
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aquaculture and non-aquaculture households. Theree wmportant differences
between the zones in respect of seasonality howed&mating the importance of
specific agro ecological conditions’ especially ation of surface water availability
on supply, and consumption of aquatic animals. pilgemonsoon dry period (April
and May) was the lowest consumption period in tmathes and higher consumption
period is relatively longer in the south-centraheahan northwest might affect the

health security of poorer households in northwest.

The total amount of SRS consumed over the year swasgly correlated with

diversity of SRS species consumed which suggesdigmficance of maintaining and
farming AA with biodiversity. Chapter 5 clearly ildtes an approach to farming AA
with diversity of species is important .The avaléabgro-biodiversity is the basis of
survival particularly for small scale farmers. Bivetsity safe guard the production
system even in a adverse environmental conditiotegration of different crops or
weeds with animals such as fish in rice fields en@ortant to better utilise the
resource. Concentration of increasing the proditgtiof very few crops and

enormous simplification of agricultural system s longer sustainable for long term
food security. This will make our food productiopsgeem very vulnerable to cope
with changes in conditions, such as global warnfitiySA, 2006).

The importance of livelihood activities, main aretendary occupation and sources
of household income was investigated at community households level during
PCA, back ground survey and household level yeandamonitoring. This gave a
clear picture of well-being indicators. The mosiportant observation was that the
low well-being group mainly supported their livediid through sale of their labour,
including agricultural and non-agricultural labouan, rickshaw pulling, fishing and
some petty trade in both zones. They may divertifgir options to cope with
seasonal constraints and vulnerabilities. Diveratfon of income source appeared to
be related to inadequate incomes from a singlecsourAgriculture (farming rice,
other crop, fish culture, poultry, livestock), seesand business were common among
the better-off in both zones with SC being moreediified (higher level of income
among poor than NW) with some petty trade. Agrie@tbased on share-cropping,
service and small business were common among medialihbeing households.

However, fishing remains important to the poor. é@tstudies also revealed that 80%
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of rural households in Bangladesh traditionallychafish for consumption or sale
(FAP 16, 1995) and there is greater dependencysbimfj among the poor compared
to the better off; fishing may be critical when @tHivelihoods options are limited.
Bush (2004) in a study in Vietnam highlighted thagll-being is a factor that
influences the use of living aquatic resourcesfaidponds are an inspirational asset
reflecting wealth and class in a society. With tfegyradation and decrease in open
water resources, the dimensions of fishing will rdfe and a greater reliance on
smaller-scale farmer managed systems is likely. &gansion of aquaculture may
create labour (wage for fishers) opportunities fifehers. Faruque (2007) has found
that aquaculture has stimulated and diversifiedodppities for employment of
fishers in three areas of Bangladesh. Sen (198&] that ‘the effect of human capital
for increasing long-term economic growth is impottand human capital has strong
income-poverty reducing effects’. Further, Sen let(B997) suggested that ‘small
scale aquaculture can contribute to poverty altewia provided that extension
approaches and methods are appropriate and flex@ilgpta et al. (1999) suggested
that 'in addition to technological innovation, amstitutional approach is vital if
resource poor farmers are to benefit from technocédgadvancement.' The roles of
aquaculture development to poverty alleviation neeahderstand its broader impacts
on livelihood outcomes. Non-economic activitiestsas — prayer, relaxation/leisure
time, festivals, marriage ceremony, household wosdtwould be taken into
consideration while looking at livelihoods outcoméwxreases in income may be a
route but not a solution to the vicious nature ofgrty. From the mid 1980s the
multidimensionality of poverty has been recogniseity, which essentially covers
both income and non-economic dimension of pove@iyambers, 1985; Sen, 1997;
Maxwell, 1999). Diversification of livelihoods haalso been identified as an
important strategy for higher impact on povertyotigh reduced vulnerability
(Frankenburger et al. 2000; Alison and Ellis, 20B8llis, 2001).

The current study revealed that exposure to flood/a drought, poor access to
education, poor access to land and aquatic systesshealth, and opportunities for
alternative income sources in low income and foeficd months were important
factors in the wvulnerability context at the studyes SRS reduced household
vulnerability through enhancing the productivitydastability of aquatic systems and

in so doing income, nutrition and indirectly, healt
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IFAD’s (International Fund for Agricultural Developent) new Strategic Framework
(2002-2005) views poverty as multidimensional ahdracterised by vulnerability,
exclusion and powerlessness. The framework emmsasteengthening poor people’s
capabilities to access assets. Current study adsatgnl accumulation of different
assets for the poor and highlighted to clearly ustded the seasonality context of the
assets and livelihoods strategiddany researchers have analysed poverty using
various indicators such asincome and expenditure (Chaudhuri and Ravallio@419
Gaiha, 1989) which highlighted income povergcess to land, and other assets
(Chaudhuri and Ravallion, 1994; Gaiha, 1989; Mcaxulil and Baulch, 2000) that
reflected ownership and access to resources; |l@feédlucation and skills (Gaiha
1989, Jalan anRavallion, 1998, McCulloch and Baulch, 2000, Rodgerd Rodgers,
1993) that has relationship with well-being; hlegltalan and Ravallion, 1998); food
security (Braun, 1995; Chaudhuri and Ravallion, 49%alan and Ravallior,998)
which highlighted consumption poverty. The currstudy found poverty was related
to most of the above indicators with food securitygome, expenditure, health
security, access to land and geographical contextgbof greatest importance.
Poverty in the northwest zone was associated pitbr consumption and health
security than the south-central zone. Income ofpibvar was nearly double (Chapter
4) in SC than NW reflected their diversification b¥elihood options. Similar
observation was noted in the household surveypgbty trade was dominant among

poorer household in the SC zone than in the NW.

6.4 SRS within formal aquaculture

The year round farmer participatory trial confirmie value of SRS within culture
systems and a lack of conflicts with the husbandfrycarps. This contrast with
common opinion whereby SRS have been regarded ed fish and their exclusion
from formal aquaculture promoted. Moreover it wésady found that the common
approaches to exclude SRS were ineffective. Thdystound a range of species of
both commercial and non-commercial SRS presentéansystems were important to
both poorer and better off households in terms mfsamption, income, sale and
distribution. Consumption of SRS from the trial gerwas not significantly affected
by farmer type and well-being group which againdates the importance of FMASs

other than ponds for the poor. More deliberatensitia towards SRS management in
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FMASs in the lean season may also expand nichefiteef@ non-pond owners and
vulnerable social groups such as fishers. Fishesy met extra employment
opportunity in the dry season if aquaculture of @RBanded in dry season. However,
some studies in Bangladesh recommended that thenpepnot equally benefit from
flood plain aquaculture than the better off housdghdGregory et. al, 2007). The
complementarities of stocked fish to SRS, partidylduring dry months are also an
important message for the balanced promotion ohagjture to combat the seasonal
shortfall of aquatic animals. The study recommeridtire emphasis on the
management and conservation of both commerciakabdistence orientated SRS in
FMAS, particularly during the lean season. Maintagnthe integrity and permeable
nature of FMAS, its linkages with open systemspmobably critical for the sustained

availability of populations of such self-recruitisgecies..

Previous studies indicated that SRS are a partlgul@portant resource for poorer
people in environmentally vulnerable areas. Theyeai widespread perception
however, that such species have a negative impastocked carp poly cultures. The
findings in Chapter 5 suggested that there was apmtonflict in the presence of
popular SRS as Clarias batrachus, Heteropneustes fossilis, Anatestudineus,
Oreochromis niloiticus, Mystus, Channa marulius, aGha punctatus, Puntius
sophore, Amblyphyron, Esomus danrikdh the commonly cultured carps although
the lack of an effective ‘no-SRS treatment’ meamhttit was not possible to
rigorously confirm this under on-farm conditions.od probably these SRS filled
vacant or underutilized spatial and/or feeding egtithin the system. The relatively
low density of SRS, partly an outcome of the norpraktice of partial harvest , may
also be a factor.The lack of impact of stocking s08RS species, especially those
capable of leaving aquatic systems, suggests #maticg capacity of these species is
self-regulating. Little (2002) emphasized the impoce of a ‘silent’ harvest of un-
stocked species that remain in culture systemd,thieir own way in or are actively
encouraged by farmers to enter at times of flooied by rural people. He also
pointed out that maintaining or enhancing SRS nwylead to large increases in cash
flow but that their role in food security was lilgeio be high. Following a stocking
protocol the importance of integratidgnblypharyngodon mola and Puntius sophore
on large carp poly culture of Bangladesh has besently evaluated (on station

research) and described as a simple way to imprav& aquaculture through

20¢€



positive social, nutritional and economic benefsim et al. 2004). Livesey (2000)

observed that farmers sought to reintroduce SR8wolg extension service support
for removing SRS from their culture ponds. Thisdstalso concluded that complete
exclusion of SRS from the farmer managed pondsneagpractical and even when
attempted, failed to reduce levels of SRS withistems significantly due to the semi-

permeable nature of ponds.

A balanced view of intensification of aquacultunedaconsideration of livelihoods
benefits for the poor is important. IFRI (1996) drapized maintaining a natural
harvest while sustainably increasing aquacultucelpetion. However, encouraging
SRS within formal aquaculture was believed to undee the success stocked
species. This study suggests that further undefsigns required regarding species

interaction and level of intensification of aquaatg.

Conventional aquaculture appears to have relatittlly impact at certain seasons on
meeting nutritional needs. Stocked species do patribute much from April to

September, as marketable size is usually reachlgdro®ctober when rural people
highly depend on SRS. Even partial harvest andnthgn started in September in
many areas. Roos (2001) mentioned Bangladeshiiglidominated by rice which

contributes majority of energy and protein and otbgsential nutrients contributed
from mainly vegetables, fish and pulses. Vegetalnlé fruit are the main source of
vitamin-A and fish in the diet is dominated by shiabigenous fish species. The
1981-82 national survey revealed that fish made 58%e raw animal food intake

with an average intake of 23g/capita/day whichrisuad 2.5 times lower than the
current study findings. Current study findings lisse to the Roos’s (2001) fish intake

findings in Kishorgon;.

Greater commercialization in fish culture may haegative impacts on household
nutrition, especially in the case of poor houset@giBiarman 2000). Fish is a cheaper
animal protein source than pork, chicken or meatiqaarly for rural poor in
Northeast Thailand. Wild fish played an importaolerfor an average consumption
per caput of 16.6 kg per year and provided 4% ef tibtal household income
(Saengrut 1998). When fish supplies are short aimé$go up, poor consumers are
forced to shift to inferior foods (Kent, 1997).
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It is important to note the importance of otherdams apart from fish to the diet of
people regionally.In Southeast Asia SRS consumgdlady are much more diverse.
In flooded rice fields, living aquatic resource<lsias fish, fresh water prawns and
crabs, sails, mussels and frogs occur naturallyes&hwere regularly caught or
collected and have played an important role in diet of rural farm households

(Prein, 2002). Gregory and Guttman (2002) highkdhthe importance of rice field

fisheries as an important source of fish for hoo&klonsumption in Cambodia. The
diversity of SRS species in the diet was signifigaaffected by zone in this study
which indicates a need to implement conservatiancgples within both capture

fisheries and aquaculture. The potential biodivgrsenefits of promoting SRS were
clear ; the study recorded more than 25 non-stosieties in the yearly diet and
indicated that more diverse diets led to gratersoamption of aquatic animals. A
recent study recorded 51, 29 and 15 type of figtiggs in the rural diet in Northeast
Thailand, Southeast Cambodia and Red River Del&tn&m respectively (Morales et
al. 2006) which suggest the potential of farming W#h biodiversity in the region.

Maintaining biodiversity within both FMAS and otherquatic systems is also
important for long term food and environmental s#guparticually in developing

countries.The disparity of aquatic animal consuorpparticularly between poor and
better off was greater in the northwest than saettitral zone which suggests location
specific intervention to address malnutrition amshsumption poverty are required.
Finally, the study indicates that formulation of amegrated approach to water,
agriculture, environment and fisheries managemenequired to sustain SRS for

current and future nutritional and livelihoods sg@gwof the poor.

6.5 Critique on methods

The research approach or the methodological contsed a range of tools based on
both quantitative and qualitative approaches. lr@ed ‘quick and dirty’ approaches,
participatory with longer term observational andthampological methods and

structured longitudinal panels for collection ofagtitative data. Several levels of
analysis (household, group, area, special soc@prwere used and triangulation

between methods and levels of analysis ensuredstBities of households defined by
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well-being, involvement in aquaculture, gender eath and zone were the key factors

underlying the analysis.

Questionnaire survey and PCA

The strengths and weakness of both survey and PBI tinderstood, the current
study sought to optimise the use of both. Huss200@) and Westley & Rashid
(2001) emphasized that a wide variety of informatieeded to be collected by means

of a large number of methods.

To generate sufficient contextual information thitedg followed  Participatory
Community Appraisal at the beginning (Step1) whiadt only used FGD group level
scoring to construct several matrixes but alsoweagtindividual level opinion within
a PRA or focus groups which allowed the applicabbeonventional statistical tests.
Kanji (2003) pointed thahe conventional approach to participatory resetenls to
homogenize communities and ignore a range of diffees between people. The
identification of distinct groups and triangulatianth information from individuals
sought to overcome this shortcoming. During theenirresearch some issues were
scored at a group level after discussion and sondbvidually to preserve
independence of opinion. Both individual and graygnion and scoring led to real
insights. PRA tools applied within a sound samplingmework of the wider
population was a strength that allowed some let/@xtrapolation to be possible as
opposed to narrative PRA case studies. More analyéind numeric analyses were
possible. The PRAs in 18 communities were conducted a few months and led to
a broad community level understanding which ledstdysequently, a better focus on
some specific areas for further investigation. @Aus$ehold survey allowed an
understanding of the relationship between SRS metiHoods but its structure was

highly informed by the previous PCA

Gladwin et. al. (2002) suggested that PRA toolsicfquand dirty) could be
trustworthy and scientific. The current study emyplb various PRA tools in the light
of recommendations from Pretty et €1995). The critical checkpoints are given in
then Table (6.1) below.
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Table 6.1: Checkpoints of PRA investigation

Check points Comments with current study

Intense engagement between various Wide range of households, participants

people covered over a 4-5 months period.
Gender, well-being and social groups in
two region.

Persistent and parallel observation PCA findingssatted with

communities and macro level
stakeholders
Triangulation/compare with multiple ~ PCA findings triangulated/compared

sources with back ground survey, field trial,
longitudinal study

Analysis of difference by multiple 4 groups of gender well-being segregated

participants participants analysed the findings

Negative case analysis

Peer checking Compared with parallel similar warks

other 3 countries
Contextual description and visualisation Used resommap, seasonal calendars
Inquiry audits and validation by others Resultsemdiscussed district level with
others.
Impact on stakeholders Able to hold the interestaftong period
of study as they got continuous feed back,
participated in direct intervention

Adopted from Pretty et al. (1995)

The household survey that built on the outcomeb®fPCA enabled the collection of
more focused information regarding specific ar€asestionnaire surveys are still the
most commonly used method (Chambers, 1997), butmmay local complexity and
diversity (Guijit and Pretty, 1992). Personal intews have the highest response rates
and permit the use of long questionnaires. They a&sable researchers to use
extensive probes (Neuman, 1994). All these aspeets considered in the current
study.

Longitudinal study

Intensive PCA and one-off household surveys aréciefit at capturing past
experience and current issues but less usefulrfdenstanding longer term trends or
the detail of seasonal complexity. Poverty and mather livelihood issues are
subject to seasonal variation. Life cycle expemsnor year round aspects are best
understood through regular sampling of selected séloolds. Such frequent

interactions with participating households can hellenging in terms of their time
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and interest. The process may easily become rdmramentered and needs to
recognise that poorer households typically expetimediate benefits from
participation. Building an understanding of thedsts aims and good relationships
with respondents was important. Moreover the timang type of questioning should
be sensitive, especially for individuals subject ttme pressure. For example

restricting recall questions is important or dadéidity is at risk

Worseley et al. (1984) found that monitoring intelkef certain foods (fresh fruits,
vegetables, and sweet foods) was susceptible talsdesirability biases. Such as
respondents may show bias to mention some poparistigious food items. Hackett
et al. (1985) found that survey fatigue, learniffgas (eg. respondents may biased of
mentioning consumption of some food items that fleaynt as very important to their
health), season of the year, day of the week ardstibject's knowledge of the
study’s purpose influenced the measurement of fiobake. Kim et. al. (1984)
indicated that longer study periods and continuatact with the investigators
contributed to the accuracy of reports. Witschi 99@) reported five general
approaches to validate dietary methods are: 1)reésen of intake, 2) weighting
food before selection and consumption 3) compatwg approaches of reporting
intake, 4) laboratory analysis of duplicate meaisfand portions 5) biochemical
determination of a physiologic variable relatedat@pecific nutrient. Current study
took account of 1-3 approaches. Sometime both maslbad wife of a household
were asked the intake amount of a same day to cfussk. The surveyors of the

current study were aware of various kinds of biadebe respondents.

Qualitative and quantitative

The use of both quantitative and qualitative apginea to understanding complex
situations is increasingly considered most appader{Langworthy et al., 2001)‘The
guantitative data provided the basis for showivizgat and emphasizing what was
representative, while the qualitative was ableetcealhow andwhy and to highlight
differences and variety within the range of humapegiences in the areas studied -
experiences that could help explain, problematse&, contextualize differences and
changes in average values of variables from thentgative survey’ (Bagchi et al.

1998). Qualitative investigation was the focushattbeginning and end of the research
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mainly at community level. However, individual castudies, field visit reports,
monthly meeting reports were critical to ‘fillingn’ia complete picture. Moreover
informal collection of information through workinglirectly with participants and
frequent observation of their actions helped gaidepth understanding, particularly
of the subtle and unstated relationships betweenhias in the current study. It was
found that qualitative information can bring verywerful explanations which can be

later triangulated with quantitative data.

Levels or steps of the investigation

Working from a macro to micro level inquiry is immpant for developing a sound
understanding of any critical facts. However, itynmot always necessary to follow a
linear approach. The strength of the current stwdg to explore information first
from the community level (meso) which was broughtreacro level stakeholders
prior to further in depth investigation at househ@hicro) level. It aimed to explore
community level perspectives at the beginning whiels validated by national level
decision makers in a national workshop then expldneusehold’s perspectives
through survey and directly working with farmersowever, it was felt that the
beginning of the investigation may not have todwalla fixed direction from macro to

micro level, rather can start at any level as resgsand then move to other levels.

6.6 Further research

The current study focused mainly on livelihood esuelated to aquatic animals and
SRS. However, more research can be directed towandsative SRS management
strategies to assist farmers to maintain sustanahtural harvests of SRS. This is
particularly important given the process of prigsation and intensification underway
throughout the country (Gregory et al.2007). Mooenmercialised production may
limit options for resource poor producers, thougthe opportunities may expand
(Muir, 2003).

Based on the current findings some follow up redele issues can be addressed
such as 1) investigation on environment and watenagement policy in favour of

SRS and broader aquatic resource management 3) atuthe small and medium
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size water body leasing systems and access fopdbe 3) village and household
level planning tools for SRS management in a v@ldgportant technical issues are
4) flood and drought time management of SRS inagadefuge management in dry
season, prey-predator management 5) comparativante of SRS brood
management, use of over wintered carp seed and cthepetitive SRS 6) prospect
of high value and low value SRS management pasilulduring lean SRS fish
consumption period. Finally, greater attention stiobe given to the farming
approach that do not exclude and damage SRS, igsensd diverse aquatic
biodiversity, ecosystem services and social bagisgss, equity, ownership, lack of
disparity in consumption) for sustainable aqua@isource management. Managing
SRS is importnat for food and nutrtion security tbé poor and for ecological
sustainability. Management (including conservatiorarket intervention) of SRS in
FMAS particually in low AA consumption and incomenths is a ‘safety net’ to the
livelihoods of the poor. Protection of over expbtida of such species in FMAS is
also an importnat concern (FMSP-1, 2006). Factoch @s gender, well-being and
zone/place of origin influence access to natursdueces. Awareness of these factors

should be reflected in the formulation and impletagan of policy (NRSP-1, 2006)
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Appendices

Appendix 1: Example of a village resources map (g, Panchagohr)
at PCA stage
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Appendix 2: Some PRA tools and qualitative inforimatcollected at

PCA stage
(Some of tools already presented in the respectiapter)

Appendix 2.1: Some gqualitative information of a cormunity
Surjanagar village at a glance where the communitjocated

Village- Surjanagar
Community- Surjanagar
Union — Mizanpur
Thana — Rajbari Sadar
District — Rajbari

Number of household .................................. 80
Population ............ccoeviiiiiiie e . 200
Literacy rate ..........coooviieiii i e, 45%
School (Primary).......c.ccoviiiiiiii e, 01
School (High) ..o, 01
Household used Sanitary latrine ..................... 80%
Wealth rank category ................................... Rich, Medium aRdor
Railway station ..............c.cociiiiiiiiiiie 01
POSt OffiCe ...vovee i, 01
Market .......ccooeviiiiiiiii e 01
PONAS ..., 30

Background information

Surjanagar situated in Rajbari Sadar Thana of Riaftiatrict. It is 12 Km from
Rajbari town. At the north of village is Nayandidlage and south is Mohadebpur
village. At the east of this village is Durgaputage and at the west is Dayalnagar
village. The general topography of the village nslulating. It has three type of lands
likes upland, low land and homestead land. Theibigton of land holding is not
equal. Very small group of farmers have maximundland the maximum farmers
are medium and poor. It is very close to river atla. It is 3 Km far from the river
of Padma. In this village there is a primary sd¢hadigh school, one railway station,
one post office and a village market. Some of das of this village were pucca. So
we can tell that it is an ideal village. In thidlage, apart from cooking women do
other domestic works likes cleaning their housekilog after their children, doing
homestead gardening, rearing domestic animal, ¢ake of poultry and some of the
women are day labor. Villagers cultivate in theind three type of paddyA¢sh,

Amon and Borp It is their main crop. Some of the villagerstmuate in their land
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jute, wheat, banana, papaya, fodder, pulse, spagetable, etc. There are about 30
ponds in this village. Most of them are perenn@igs. Villagers culture fish in all of
these ponds. There are some people who have alishdaursery in their ponds. At
the rainy season the villagers take part to cagisrefrom adjacenbeel or paddy
field, which is situated in the village. Poor wonadso take part in fish capture. Some

time women angling fish from their ponds.

Appendix 2.2: Well-being narrative

Rich: Have more langdable to land money, provide their children in gaotiool, can
spend more money for physician when necessary, gawd house (half building,
strongly made by tin) with good furnishers andvasli®n & cassette player, have milk

cow for household consumption, some one have bssioleservice.

Medium: Have land not more then 2.0 acres, provide thaiden in local school,
can not spend so much money for physician, haveoth house and in some cases
television or cassette player, have good no. @ stiock, in some cases have small

business or service

Poor: Have land less then 1.0 acre including homesteadble to provide their
children in school, borrow money, can not take nva#i full plate three times a day,
at the time of illness they go to village doctokoliraz), have thatched house and

always feel tension for food.

Appendix 2.3: Time line Surjanagar, Rajbari

1971 ------- Freedom fight

1974 ------- Famine

1975 ------- IRRI rice, deep tube well started

1983 ------- Pesticide, fertilizer use started

1988 ------- Flood

1989 ------- Flood protection barrage build up

1990 ------- Abundance of SRS are decreasing dbatage
1998 ------- Poultry farm start
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Appendix 2.4: Sources of SRS

: Mixed group, Surjanay, Rajbari

Name of SRS Pond Canal Beel Rivers Rice field /
Flood plain

Shrimp A 3 6 4 5 2

F 3 6 4 5 2
Puti ( Puntius sophor¢ A 2 6 7 1 4

F 2 6 7 1 4
Koi (Anabas testudineus) A 1 4 7 - 8

F 1 7 8 - 4
Magur Clarius batrachug A 1 6 9 _ 4

F 1 6 9 _ 4
Shing Heteropneustes fossiljs A 1 6 9 _ 4

F 1 6 9 _ 4
Kajoli (Ailia coila ) A - 1 2 17 _

F - 1 2 17 B
Pabda (Ompok pabda ) A 1 2 17

F _ 1 2 17 B
Tara Baim (Macrognathus A 1 6 9 2 2
aculeatus F 1 6 9 2 2
Batashi (Pseudeutropius A _ 1 2 17 _
Atherinoides ) F _ _ _ 20 _

A=adult, F= Fingerling/juvenile
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Appendix 2.5: Information on livelihood options andtrend, Surjanagar, Rajbari

Sl
No.

Livelihood options

Score

F

Trend

Causes

01.

Service holder

05

20

(i) Educated peapladreasing (i)
After the end of month they got salary
(iilHonorable job (iv) Can marriage in
good family

02.

Small trading

60

60

(i) More profit (ii)Can live well
(i) Those who start once —they try to
continue

03.

Day laborer

06

10

16

(i)Low income (ii)iIncome is higher on

other trade (iii)Laborious work (iv)Don’
get work all over the year (v)They have
need to work in rain and sunlight

04.

Fishermen

02

02

(1) Laborious work (ii) Héaveed to
work in sunlight and rain (iii) don’t get
honor in the society (iv) Now they don’
get more fish from the open water bodi

05.

Blacksmith

02

02

(i) Highly laborious woriKProfit is not
sufficient (iii) Problem to sell the makin
goods (iv) Order gating from the peopls
is not sufficient

Al (o]

06.

Khata making

03

03

(i) don't get work allemthe year (i)
laborious work (iii)Don’t get from the
community people (iv) Low income

07.

Handicraft

17

17

(i) High income (ii) Can rkall over
the year (iii) Demand of the work is hig
(iv)Rain and sunlight is not problem fo
the work

08.

Tailoring

50

53

i)High income (ii)Can save himself fron
rain and sunlight (iii)Can work all over
the year (iv)Rain and sunlight is not a
problem for the work (v)Less energy
consuming

09.

Village doctor

06

06

(High income (ii)Prestigious work
(ii)Some of the people are under
training who will come in this work

10.

Carpentry

03

03

i)High income (ii)Can save himself fron
rain and sunlight (iii)Can work all over
the year (iv)Rain and sun is not a
problem for the work

11.

Painter

02

02

(i) do not get sufficient warttkthe rainy
season (ii)Laborious work (iii) lack of
technical knowledge (iv) Have need to
work in the sunlight

12.

Masonry

04

04

i)High income (ii)Can save himself fron
rain and sunlight (iii)Can work all over
the year (iv)Rain and sun is not a
problem for the work

13.

Break field worker

05

05

(iYHigh income than daily labor (ii)If
they could not manage any work in his
village than go to the break field (iii)
Can do work during the dry season

14.

Washerman

02

02

UNPNEINININON TN Y

i)Labor intensive (ii)Low income

(iii)Electricity problem
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Appendix 2.6: Information on seasonality of livelitbods activities Surjanagar,

Rajbari

Sl. No Livelihood options BIJIAISIVIAIKIAIPIM C
01. Service holder (Rich, Medium) >
02. Small trading (R, M) >
03. Day laborer (Poor) —— —
04. Fishermen (P) # >
05. Blacksmith (P) R
06. Khata making (P) Y >
07. Handicraft (P) >
08. Tailoring (M) _
09. Village doctor (M) ;
10. Carpentry (P) _
11. Painter (P) ﬁ
12. Masonry (P) Ee—
13. Break field worker (P) P
14. Washerman (P) >




Appendix 2.7: Seasonal calendar by Rich men at Suaagar, Rajbari

SI. Activites B JI Al S| V| As| K| Al P C
No.
01 Rice:
IRRI >
Amon >
Aush _
02 Jute ‘
cultivation >
03 Wheat - >
Cultivation - "
04 Vegetable o — >
cultivation i
05 Fish culture >
06 Social
work
07 Households >
08 Prayer
09 Cow/ goat
rearing >
10 Service >
11 Business

v
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Appendix 2.8: Seasonal calendar by poor men at Suapagar, Rajbari

SI. Activites B JI Al S| V| As| K| Al P C
No.
01

Rice:

Amon & >

Aush

PN >

02 Rickshaw | »

pulling v g
03 Households >
04 Vegetable | >

J ' I e T T =

cultivation |~
05 Day labor | . >
06 Social

work ¢ »
07 Catching

fish $ S T s S T >
08 Prayer
09 Cow/ goat

rearing >
10 Spice

L 4
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Appendix 2.9: Seasonal calendar by Rich women at §anagar, Rajbari

Sl.
No.

Activites

B

J

A

S

Vv

As

K

A

P

M

01

Rice:
IRRI

\ 4

Amon

Aush

\ 4

02

Jute
cultivation

v

03

Wheat
Cultivation

L 4

A 4

04

Vegetable
cultivation

05

Poultry

v

06

Households

v

07

Prayer

v

08

Cow/ goat
rearing

\ 4
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Appendix 2.10: Seasonal calendar by Poor women ati§anagar, Rajbari

EI(.) Activites B J Al S V| As| K| A| P M C
01
Amonrice N »
AushRice N >
02 Catching fish
03 Wheat
04 Vegetable e
S =
05 Poultry
06 Households
07 Prayer
08 Cow/ goat
rearing >
09 Cloth sewing

v

25€




Appendix 2.11: Seasonal Calendar (Farming Option)nixed group Surjanagar,

Rajbari
Sl [ Farming B Al s| v| As| K| A| P| M C
option
01 | Agriculture : > >
IRRI
Amon >
Aush >
02 | Jute > s
cultivation
03 | Sugarcane N| _
cultivation "
04 Maze .
cultivation g
05 | Vegetable R
CUmVﬁtion < T T T S >
06 | Fish cultur >
07 Groundnut N .
cultivation - i
08 | Poultry
farm
09 Pulse .
cultivation "
10 Papya
cultivation >
11 Banana
cultivation
12 | Sweet potatdg R
Cultivation i
13 Nursery »
( Plant) g
14 | Spice e >
cultivation

Name of vegetables grown: 1. Indian 2. spinache?l &maranths 4. Dante Spinach 5. Cauli-flower 6.

Cabbage 7.Tomato 8. Bringal 9. GourdMatrix eme & Expenditure:




Appendix 2.12: Matrix — Income & expenditure, Surjanagar, Rajbari

R
|
C *k%k *kkk *%k% *k*k *k%k *k*k *k*k *kkk *k%k *k%k *k*k *k*k
I H *% *%
M
N |E
C |D
| * *kkk * * *% * * *kkk *% *% * *kkk
O |y o
M | M
P
O *% *kkk * *% *k%k * * *%k% * * * *
0
R
E R
|
X C k%% *kk*k k%% *%k% k%% *%k%k *%k%k k%% *kkk *kkk *%k%k k%%
P H *% *%
E M
E
N D
D | *%k%k *kk*k *% *% *kkk *% *% *% *kk*k *kkk *% *%
U *%
I M
U P
R O *% *% *% *% *% *% *% *% *% *% *% *%
E (@]
R

Note: Score six means that is highest income oerditure month
Score one means that is lowest inconexpenditure month
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Appendix 2.13: Seasonal Matrix: Some aquatic animidarvesting, by mixed
group, Surjanagar Rajbari

Name of the fish| B J A S v A K A P M F C
Ap- May June July Aug Sep Oct Nov Dec | Jan | Feb Mar
May June July Aug Sep | Oct Nov Dec Jan | Feb | Mar Apr
Shrimp | No. >
Eq. Ghuni , Khoya Jal (Moshari Jal ),Push net
Who | Mainly fishermen , Some time community people ahitdcen
Puti No. W N
Eq. Vashal , Dry out of water ,current jal ,Ghuni ,Cast
Who | Mainly fishermen and poor people , Some time athef community people
Koi No. M
Eq. Barsha (one kind of hook ) ,Koi Jal ,Khadon (GhyHipok, Dry out of water
Who | Mainly fishermen and poor people , some time gdrmeraple
Magur | No. . —W
Eq. Barsha ,Hook , Current Jal ,Dry out of water
Who | Mainly fishermen , Foria , Some time general public
Shinghi | No. i M
Eq. Barsha ,Hook , Current Jal ,Dry out of water
Who | Mainly fishermen , Foria , Some time general public
Kajoli No.
Eq. Ghono ber Jal (Naghani Jal )
Who | Fishermen
Pabda | No.
Eq. Ghono ber Jal (Naghani Jal )
Who | Fishermen
Tara No.
Baim
Eq. Ghoni , Koi Jal , Vashal , Dry out of water
Who | Mainly fishermen and poor people ,Foria , Some tjaereral people
Batashi | No. -
Eq. Ghono ber Jal (Naghani Jal )
Who | Fishermen
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Appendix 3: Aquatic system and livelihoods conxtvey (background)
guestionnaire

Self-Recruiting species in Aguaculture-their Rolen rural livelihoods

Purpose:

To identify households for the long-term monitorimyg the basis of:
Their character, management of aquatic resources
Aspects of their livelihood

QUESTIONNAIRE 2 : HOUSEHOLD LEVEL

ii Country:

iii Province/District:
iv. Zone

v Commune:

vi Village name:

vii Group Name:

viii Name of Respondent:

ix Age: x Sex:_ () _(Male) xi Civil Status:_
(_)_Single
_(_)_(Female)
_(_)_Married
_ () widow
__(_ ) _divorce

__(_)_Others specify:

xii Relationship with the household head:
_( ) _wife _(_)_Husband _(_ ) Parents _(Chjidren
_(_)_house head

1. Profile of Household Head

1.1 Classification of the Household:
1.2 Well being Ranking from PRA:

1.3 Name:
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1.4 Age:____ 1.5 Sex :_(_)_(Male) 1.6 Civil Sgatu(__)_Single
_()_(Female) _(_)_Married

_ () widow__(_)_divorce __ (__)_Others specify

1.7 Education: _(__)_ (1) Primary (Level 1) ..uvvieeeeennn.
_(_)_(2) Secondary (Level 2) ...................
_(_)_(3) High School (Level 3).......cccu.....
_(_)_ (4) Technical/Vocational........cm.....
() _(B)Bachelor.........coeervvereeiiirininiinnnns
_(_)_ (6) Higher Education..........cccceervuvnue.
_(_)_(7) Did not go to schaal...................

1.8 Occupation: (Rank)

1.9 Other skills

2. Profile of Household Members

2.1 Total number of household members:
2.2 Visiting regularly (How many members?):
2.3 Sending financial support (How many perdugip)

2.4

Age Sex Education Health Occupatign Other Skills Whe
2.5 Do you receive financial support from relasive friends? () Yes

() _No

If yes, from whom?:

3. Household Assets
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3.1 Land area:

Residential area: m

(= house + garden)

Share, lease in:
Share,lease out:
Rent:

Total Farm Area: m
= (ricefields)
2 m
2 m
’m

3.1a If you are renting land, for how long andwdmat terms (frequency of

payments)?:

3.2 Livestock:

Livestock/poultry

Number

3.3 House
Owned _(_)_
Rented_(_)_
Shared _(_)_

3.3.1 House material

Concrete ()
Semi-concrete _(__)_
Wood )

Bamboo )

Leaves ()

Other _(_)_ specify:

3.3.2Home Appliances: Refrigerator ( ), TV (), dRa( ), Fan (), Flat iron (), Rice

cooker ().
3.4 Farm equipment:

3.5 Fishing gears:

3.6 Other assets, do they have:

Ricemill ()
Shop A
Bicycle ()
Motor cycle ()
Other business () _ , specify:

3.7 Access

3.7.1 Do you have access to irrigation? (__ ) Yes9 No

Water coming into your system is from:

Lake ()
River ()
Reservoir ()
Rainfed ()

Dam _(_)_
stream ()
Others _(__)_, specify:



3.7.2 Do you use common land to:

Collect Food _(_)_ Collect Wood _(__)_

Crops (- Fishing I

Graze livestock_(__)_ Others (),
specify:

3.7.3 Can you get credit from the following andnhat form:
_(_)_Commercial bank
_(_)_Government bank
_(_)_Gov't organization specify thenaa
_(_)_Private lenders
_(_)_Cooperatives
_(_) _Others specify the name:

4. Physical Characteristics of Aquatic System

Number Area Flooded Polluted Stocked
Depth (m)
nt Wet season Dry season
Ponds () O ()
() () (L

(inricefields)
() ) _O)

Other ponds_____ () () ()
() ) O
() O )

Rice fields () () ()
I () IR (O I ()
() O )

If the system is polluted, what is the nature dfytmn?

5. Farming
How many cropping per year?
Rice
Crop

6. Management

6.1How long have you been managing the system?

In rice paddy: in ponds: in ponds iafretds:
6.2 Do you ever stock fish? Yes ()_ No ( )_
6.2a If yes, how often do you stock:
in rice paddy: in ponds: in pondsaefield:
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6.3 Source of Seed Species

Trader ().
Government _( )_
Neighbour ().
Private hatchery _( )_
Others _()_, specify:
6.4 How did you avail of the seed?
Givenfree  ()_
Purchased ()
Catch ()
Other _()_, please specify:

6.5 Do you allow/attract aquatic organisms teemto your system?

6.5.1 If yes, what do you do to accomplish this?
_( )_Digging ponds or ditches
_( ) _branches/brish parks
_( )_retain water
_( )_feed fish
_()_fertilise
_( )_others, please specify:

6.5.2 If no, what do you do to prevent them frameeing:
_( )_putting screen
_( )_other, please specify:
_( )_none

6.6 Do you eliminate SRS in your system? ( )_Ye3 No

6.6.1 If yes, what do you do to eliminate SRS?
_( )_application of pesticide

_( )_drying of the system, when? puh
_( )_others, please specify

6.6.2 If no, why?

6.7 Harvesting
How often do you harvest in your own systems?
_(_)_ Regqular Specify
_(_)_ Seasonal Specify
_(_)_ Occasional Specify
_(_)_ Fishing day Specify
_(_)_ Others Specify

6.8 Do you sell fish? Yes (_) No ()
6.8.1 If yes, where do you sell?

Place Species
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6.8.2 How do you compare the amount of fish gell ?

More Same
Less
Ponds in ricefields: Stocked () )
()
Wild () A
_()
Other ponds: Stocked (- -
_()
Wild () (-
_()
Rice field: Stocked () )
_()
Wild () (-
_()

6.9 Give the 6 most important species (local fash&RS which you harvest:
Ponds in ricefields  Other ponds Rice field

7. Will you be interested to join our project reseanflone year monitoring (visit
one time per month)?

WE WILL BE MONITORING MORE ON LIVELIHOOD ASPECTS, QUATIC

RESOURCE USE, AND
ECOLOGICAL PARAMETERS
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Appendix 4: Household level year round monitoring

Questionnaire for monitoring of household livelihoas

DATE: Village: HH
code:

Household Activities
1. Agricultural activities on household landIN THE LAST SEVEN DAYS

Household member| Agricultural activities Where Frequency Time spent
(code) (Total)
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Major other agricultural activities on HH land duwgithe last month:

2. Agricultural activities on other people’s land IN THE LAST SEVEN DAYS

Household member

Agricultural
activities

Where

Frequency

Time spent
(Total)

Remarks

Major other agricultural activities on other’'s péfand during the last month:




3. Aquatic Animal managementIN THE LAST SEVEN DAYSon all land - use the 1°' set
of map 1,2,3

Household member Activities Where Frequency Tipens Remarks

Other AA management activities in the last month:
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4. Aquatic animals collectedIN THE LAST SEVEN DAYS (use the same first set of the 3 maps)

Who

collected

Species

Size

Big Small

Typeof | Nb Kg Type of Nb Kg
stick bowl

Location

Gear

used

Frequency
and time

spent

What do you do with them

Sell

Con

Give

Proc

Why and

where if sell
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Comparison for the last month:

AA Species

Week 1

Week 2

Week 3

Week 4

Total numbef
beans

20

20

20

20

20

20

20

20

20

20

20

20

20

20
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5. Life history information for the last month : use the 2de setof map 1, 2 ,,3

5.1 Have you seen any aquatic animals with eggs in apjace you used to go (within the 3 maps)
Species? Where?
Indicate on the most appropriate of the 3 mapsptieeise location (if possible) where they saw AA
with eggs (perhaps they ate AA with eggs and reneemihere they caught them), indicate the species
name and a code to know that it is about egg efgg-Anabas testudineus

5.2 Have you seen any movement of aquatic animals froome place to another?
Indicate by simple arrow the direction of the anithey saw moving, and the name of the species if
possible.

5.3 Have you seen any offspring (larvae, juveniles) agtic animals in the system? If yes can you
give an idea of the quantity you saw (few or large)
Indicate on the map where they saw them, use aexqute’ L-Anabas few; * Lhanna striatdarge

5.4 Have you seen any reproductive or spawning behavion aquatic animals?

Indicate on the map where they saw reproductivatieh (some species are going in a special shallow
place for reproduction) : * EEsomus metallicus

And spawning location where AA release eggs:ESemus metallicus

5.5 Have you seen any sign of diseases or parasitestba aquatic animals?

Where Species Sign of disease

General questions:

5.6 Have you ever noticed some AA that feed (eat) sorother AA? If yes explain which one

5.7 Did you ever notice certain frequent association 0AA? If yes, which one

6. Non-farm activities (both in the village and ouide the village)IN THE LAST SEVEN DAYS

Household Activities Frequency Where Time spent Remarks
member
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Other major non farm activities during the lastntio

7. Food consumptionlIN THE LAST three DAYS

7.1 Types of food eaten

Types

Frequency

Quantity

Source

Preparation

Whe eat]

Remarks
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Any other special food eaten during the last manth?

7.2 Types of aquatic animals eatEBN THE LAST SEVEN DAYS

Species Quantity Frequency Source Preparation Wt e | Remarks
Any other special AA eaten during the last month:
8. Incodw/
THE LAST SEVEN DAYS
Source Y/N Who Frequency Amount
Wages

Income from rice

Sales from farm production

Livestock

Selling aquatic animals

Selling aquatic plants

Services (rental of land,

equipment)

Any other important income during the 3 precediregis?:
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9. Expenditure IN THE LAST SEVEN DAYS

Expense Y/N Who Frequenc

Amount

Remark

Rice

Other food

Farming needs

Livestock

Buying aquatic animals:
1:
2:
3:

Buying aquatic plants

Services (school,

clothes)

Any other important expenses during the 3 precediegks?:

10. Visitors/helpers in the last month Y/N:

Relationship Purpose of visit Frequency Time spent

11. Other questions regarding the last month
a. Has anyone been ill in the last month? Y/N:__if yes, who?:

b. Has any livestock been born or died in the lastti®iy/N
if yes what:

c. Did any special occasions happen in the last mafie&tivals), Y/N?

If yes, precise:
12. Questions regarding the next month

a. Will there be any big aquatic animals harvestharext month (e.g. from your ponds,

cultured ponds?) Y/N?

If yes, please precise where and when:

b. Will any special occasions happen in the next nMAN? :
If yes, precise:

And will any aquatic animals be required for thepecial occasions? Y/N?

If yes, precise:
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Physical parameters:
Every 2 months, we should inspect the aquatic systnd record on the map 1(from the 2de set)
- Actual water depth of the systems (F, P.)
- Flow communications
- Permanent shade area (plants on the surface pbtigs)
- Flooded area (actual)
- Temperature of the water
- Turbidity (Secchi disk)
- Sail (only one time, unless it changes during thary

Interviewer's signature (when questionnaire is clate

all the missing answer are explain:
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Appendix 5: Village information: Farmer participgy trial

Social context of the village collected during siteelection

Indicators
Location

Population

Soil

Water

Institutions

Literacy

Poor hh

Food insecure
period

Less income
period

Flood, drought

Main aquatic
systems

Wage rate

Main crop

Shakerhat Village
7km from the
Thana/District town

125 household(hh)
very few fisher
Dry area, sandy-loam,

Most ponds dries up
by Feb, 6-7 months
water for fish culture,
rice fileds: 2-3 months
One High School,1
non-formal primary
school, 1 Mosque,

47%
60%
Same

Aug and October
Not largely flood

affected, affected by
drought, some time

Shamshernagor Vill a@tanbari Vill.
2.5 m from Thana town, 4 km from Thana
15 km from district town,14 km from dist
town town
160 hh 160 hh

Moderate water holdinyloderate water holding
capacity, 45% sand, capacity,60% clay, 40%
55% clay sandy
Same as Chandanbari In ponds : 7-8 on ths, in

rice fields 2-3 months

One Primary School, 3
Mosque, 1 Religious
school/madrasha, one

One Primary School,1
High School, 1 Religious
School/madrasha, 1

local market Community Clinic,2
Mosque, 1 Union Council
41% 47%

65% hh poor
Same as Chandanbari

61% hh are poor
March, April, Sep, Oct

same Aug, Sep, Oct

Not flood affected but

affected by drought, long
winter ( Nov- April)

Not largely flood
affected, affected by
drought, some time

affected by long winter winter

32 ponds, one river
flows nearby the
village

same

Ground nut, nut,
sesame, wheat,
vegetable, rice
Watermelon, tomato
are cash crops

38 ponds, one small 35 ponds, rice fields, a
river flows close to the small river, some low
village lands

Varies by season and Male :60-80Tk/day,
gender, male : 50- Female: 30-50Tk/day
80tk./day, female : 30-
60Tk/day
Ground nut, nut,
sesame, wheat,
vegetable, rice, recently

HYV rice and jute.

Ground nut, nut, sesame,
wheat, vegetable, rice
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Appendix 6: Monthly meeting record with trial farrse

Monthly meeting report
July, 2003
Shakerhat

Panchaghar

Objective of the monthly farmer workshop:

1. Collect qualitative evidence (individual, group) B8RS management strategies tried
by the farmers last month

2. Record practical information on SRS conservatiorasnees in ponds and rf ponds
last month

3. Record on going changes as a result of projecilitfded works last

month/cumulative effect

The meeting at Shakerhat started at 10.00 avidafTamiz’s house and ends at 1:30
PM.. It is an important time when farmers completkeir carp stocking and stocked
Shing brood in 12 SRS positive ponds and 40% SR&iy® ponds were stocked with
Koi, Shing, Magur finerling. Although stocking ofrdod was late, farmers observed
shing breeds in 2 ponds (out of 8). Framers redlibat SRS (#3) broods could be
stocked little earlier although they faced probleo manage brood fish from natural
sources.

Thirteen farmers were present in the meeting. Thearticipants were: tamiz uddin,
Chahir Uddin, Hasen Ali, lazul Haque, Rafizul Hagéaarul Islam, Rasida Begum,
Khoir Uddin, Ashraful Haque, Mokhlesar Rahman, Ea&lam Minto, Md. Kaium,
absent- Nozmol Haque, Mosharof Hossain, TuzammgleligHasibul Islam.

Clarifying the reason of this kind of monthly gating Faruk highlighted that this
process of monitoring would be very useful in maptory decision making on the
management techniques. Md. Kaium - a SRS posiavndr expressed satisfaction of
close follow up by the project which improved thpand management than last year. He

pointed that some of them were reluctant to pudl ieethe ponds regularly due to other
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important job like rice planting. But all farmersuind to feed sesamel/til waste (not seed)-
a locally available feed for fish. Durimdgmonrice plantation they normally run short of
cash in hand and partial project support for irglts (loan money) was useful for them
to participate in the research. He raised thatotilel be difficult to separate off springs
from the stocked broods as some of the pond ma&adyr have few Shing broods that
were not stocked. Faruk replied that we could pHytisolve the problem by sampling.
Shams reported that some fishermen observed - ®in@egls later than Koi and Magur.
Md. Chahir Uddin — a SRS negative farmer foundttxls 6 tilapia brood in his pond
collecting from market which breeds now. He alsidshis neighbor Rafizul (SRS
positive farmer) asked some tilapia seed from hshraful( SRS Positive) expressed
that he is still in doubt with the result of stedkbroods, faced problem in identifying
good fish seeds especially rui, catla, mrigel amsimented that we could stock brood 15
days earlier. He suggested to apply more cow dangdtter growth of magur and shing.
Anwarul — a van puller (SRS negative) said he hstece 6 Shorputi for family
consumtion, want to check the growth of fish. Fa&liem Mintu( SRS positive) reported
that shorputi is gowing slowly in his pond and wehto know the reason.. Then some
farmers discussed different types of shorputi fekel —mulberry plant leaves, tender
papaya and pumpkin leaves, termite nest, soft eand grasses. Some farmer discussed
the need of managing net and bamboo fence to prisécfrom escaping during flash
flood (particularly in September). Moklesur Rahan{8RS neutral) told that 12 Silver
carp died in his pond due to water pollution byten tree branches.

Mr. Shams noted that out of 35 farmers in bothssBefarmers under SRS negative

category able to manage overwintered (30% of tted fmgerling) and only 2 farmers of

SRS positive category at Shakerhat stocked ovesvadtfingerlings.
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Hope

Fear

Constraint

Lesson

Plan

Coping strategylst

SRS positive:better
production than last

brood management escapin
of brood,

g Less avilability of SRS
brood, brood
harvesting from deep
water ponds
Could not estimate all
remaining SRS broodsg
particularly catfishes.
applying fertilizer in
rice field also a
priority.

One farmer strongly belive
shoal/snake head can be
managed in carp polyculture
understanding predatory
behaviour.

Brood could be stocked
earlier.

Water depth and slope of
pond, bushes, special shelte
are the factors for breeding, i
was only possible to catch
shing, magur broods from a
prennial pond of 4 feet
depth.Sunny and drought
days are important to catch
broods

Conserve SRS brood for
next year, Apply cowdung
dose high in SRS pond,
Arrange netting/sampling,
fertilization regularly,
Creating environment for
breeding , Emphasise
especial feeding for SRS,
Arrange net bana to prote
SRS and carps during
heavy rain

Finally managed brood from a
group of fishermen (6) harvested
from Union Parishad pond, 8 km
away from the study village. 8
pond owners did not vacant
remaining fishes from their pond
project assessed remaining fish
through several netting.

—

Negative:let us see the resul
from SRS positive ponds, wil
get better carp production
than last year. Happy to lear
systematic steps of
aquaculture.

One farmer ask for tilapia
seed recruted in his pond.

Short duration of the project.
Cannot identify good quality
feed seed.

Sometimes difficult to record
minor harvest done by the
children.

Few fish escaping was not
possible to record in one or
two ponds. Growth of
sorpunti and catla are slow.
Fear from disease.

Supply duck weed/
khudipana, malberi plant
leaf, pumpkin leaves, and

other tender soft leaves ar

grasses.
Applying lime befor
starting winter.

Neutral
Better result from carps

Application(

Inappropriate ??7? )of lime
may cause death of fish, few|
of them are changing toward
SRS positive

Resource is not
suitable for SRS, have|
other important

5 activities, not awre of
benefits

It is dificult to keep farmers
as SRS neutral, one farmers
found to stock tilapia from
market

Strongly document the
reasons of changing in
attitude, Encourage them
to do carp polyculture
properly like other two
groups,

Now it is easier for them to
motivate for SRS, Geeting more
access to knowledge on SRS
happening in the same village,
learning from neighbour farmers
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Common issues:

» More secure information/plan needed on getting i{@b#ity/sources) selected
SRS broods in May June . Source of SRS fingerlik@( Shing, Magur, Tengra) ,
harvesting and transpoting techniques.

« All category of farmers understood the benefit eérowintered fingerling but it
was not accessable for all(cause — sesonal, ptepoiads, lack of cash,
availability)

 What type of extra feeding and fertilisation is wn@ant for managing Shing,
magur, koi and other SRS in their ponds?

* Some small SRS like puti, darika is commonly foundall category of ponds
which came naturally. This is good for consumption.

* Many farmers faced problem to identify Rohu, Catliaigel fingerling.

* How to compare production data form 50% seasondl|50% prennial ponds?
This factor affects in variation of stocking dat&sme species were available in
the early season and some in July August.

* Many farmer thinks that it would be dificult to ke&oi (Climbing perch) in
ponds than magur and shing. Some magur & shingnaggoescape from the pond
during rainy days which need to be protected bywtanrg special shelter( means-
keeping some thatch, coconut case, earthern pate mf bamboo & nut pipe,
branches, bushes, coconut leaves in the shallqe ©ibponds) and using net in
the pond embank.

* Can shol (snake head) and Puntious would be abtiitpecies to manage in
farmers ponds considering its availability and ezegghability?

* Recording of consumption and harvesting informatioaty become dificult to

some extent. Need close follow up.
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Key action for next month for the project:

Key Actions

Time

Responsibilty

1. Complete SRS (Koi, Shing, Magur)| Any how by 15 Shams,

fingerling stocking August Fishermen,
Tamiz Udding,
UP Chairman

2. Share idea of creating breeding 20 Aug Shams, farmer

environment and shelter for Sing, Mag
and Koi . Plan for protecting carp and
SRS during flood. Discuss on possible
interaction between carps and SRS.

ur

3. Refine the monitoring indicators and 30 Aug Faruk, Shams
clarify key research questions and Dave, Wahab

hypothesis

4. Primary analyis on to date( stocking, 30 Sep Faruk, Shams
SRS management, brood

stocking,village case study)

5. Share idea and demonstrate SRS 20 Aug Shams, Faruk
feeds. Disburse rest of the refundable

loan amount as demanded by the

farmers.

6. start to write issue based project Sep Shams, Faruk
discussion paper on 2 issues

7. ' round Pond sampling completed By Aug 20 Shamgk-a
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Appendix 7: Chi-Square test output on educatioairatient

Crosstabs
Case Processing Summary
Cases
Valid Missing Total
Percent N Percent Percent
wellbeing * o o o
education 119 100.0% 0 .0% 119 100.0%
rank * edulas Crosstabulation
Education level group
1 2 3 4 Total
wellbeing Low Count 17 9 2 26 54
0 it
o within 31.5% 16.7% 3.7% 48.1% 100.0%
rank/wb
% of 14.3% 7.6% 1.7% 21.8% 45.4%
Total . (] . (1] . (] . 0 . (]
Medium Count 13 11 2 9 35
0 rie
gr:’&'th'” 37.1% 31.4% 5.7% 25.7% 100.0%
0,
% of 10.9% 9.2% 1.7% 7.6% 29.4%
Total
High Count 6 16 4 4 30
0 rie
gr:’&'th'” 20.0% 53.3% 13.3% 13.3% 100.0%
% of
5.0% 13.4% 3.4% 3.4% 25.2%
Total
Total Count 36 36 8 39 119
0 it
r/;'“:’lv('th'” 30.3% 30.3% 6.7% 32.8% 100.0%
% of
30.3% 30.3% 6.7% 32.8% 100.0%
Total
Chi-Square Tests
Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 20.834(a) 6 002
Likelihood Ratio 20.862 6 .002
Linear-by-Linear
Association 3643 1 056
N of Valid Cases
119

a 3 cells (25.0%) have expected count less than 5. The minimum expected count is 2.02.




Appendix 8: Univariate Analysis of Variance orgeéable consumption

(Household monitoring)

Univariate Analysis of Variance
Between-Subjects Factors

N 41414 12
Zone 1 312 41415 12
2 288 41416 12
wb 1 264 41517 12
2 168 41518 12
3 168 41519 12
months 1 50 41520 12
2 50 41621 12
3 50 41622 12
4 50 41623 12
5 50 41624 12
6 50 42801 12
7 50 42802 12
) 50 42803 12
9 50 42804 12
10 50 42805 12
11 50 42806 12
12 50 42807 12
com 1 48 42808 12
2 108 42809 12
3 132 42810 12
4 48 42811 12
5 48 42812 12
6 48 42813 12
7 48 42901 12
8 48 42902 12
9 48 42903 12
10 24 42904 12
hhid 41101 12 42905 12
41102 12 42906 12
41103 12 42907 12
41104 12 42908 12
41205 12 42909 12
41206 12 42910 12
41207 12 42911 12
41208 12 42912 12
41309 12 42913 12
41310 12
41311 12
41312 12
41413 12
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Dependent Variable: vegpc7dg

Tests of Between-Subjects Effects

Type 1l Sum
Source of Squares df Mean Square F Sig.
Intercept Hypothesis 2723541440. 2723541440.6
678 1 78 213.720 .000
Error 92152717.7623 7231 12743487.8&7)
zone Hypothesis 50926520.15
3 1| 50926520.153 3.984 .085
Error 92004411.6? 7197 12784037.0(5?)2)
wb Hypothesis 4679501.155 2| 2339750.577 429 654
Error 196265662.7 5451823.966(
36
89 c)
months Hypothesis 200935454.1 11 | 18266859.464 20.539 000
05 : : :
Error 430464857§§ 484 | 889390.201(d)
com(zone) Hypothesis 95677625.99 8 | 11959703.249 2194 051
3 . . .
Error 196265662.7 5451823.966(
89 36 0
hhid(zone * Hypothesis 196265662.7
wb * com) 89 36 | 5451823.966 6.130 .000
Error 4304648579.3 484 | 889390.201(d)
zone * wb Hypothesis 2464603.639 2| 1232301.819 226 799
Error 196265662.7 5451823.966(
89 36 0)
zone * months  Hypothesis 63279663.10 1 5752696.646 6.468 000
6 . . .
Error 4304648572 484 | 839390.201(d)
wb * months Hypothesis 33711534.47 22 1532342 476 1723 022
2 . . .
Error 430464857§§ 484 | 889390.201(d)
zone * wb * Hypothesis 23039459.57 22 1047248.163 1177 262
months 5 ' ' '
Error 430464857§§ 484 | 889390.201(d)

a 1.120 MS(com(zone)) - .120 MS(hhid(zone * wb * com))
b 1.127 MS(com(zone)) - .127 MS(hhid(zone * wb * com))
¢ MS(hhid(zone * wb * com))

d MS(Error)

Expected Mean Squares(a,b)

Source

Variance Component

Var(com(z
one))

Var(hhid(zone *
wb * com))

Var(Error)

Quadratic
Term
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Intercept
Intercept,
zone, wb,

months,
zone * wb,

53.349 12.000 1.000 zone *

months, wb

* months,

zone * wb *

months

zone zone, zone

*wb, zone *
53.646 12.000 1.000 months,
zone * wb *

months

wb wb, zone *

wb, wb *
.000 12.000 1.000 months,
zone * wb *

months

months
months,
zone *
months, wb
* months,
zone * wb *
months

.000 .000 1.000

com(zone) 47.615 12.000 1.000
hhid(zone * wb * com) .000 12.000 1.000
zone * wb zone * wb,

.000 12.000 1.000 | zone * wb *
months

*
zone * months zone *

months,
zone * wb *
months

wb * months wh *

months,
zone * wb *
months

zone * wb * months * *
.000 .000 1.000 | ZOn€*wb
months

.000 .000 1.000

.000 .000 1.000

Error .000 .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times the
variance components, plus a quadratic term involving effects in the Quadratic Term cell.
b Expected Mean Squares are based on the Type Ill Sums of Squares.

Syntax:

UNIANOVA

vegpc7dg BY zone wb months com hhid

/RANDOM = com hhid

/METHOD = SSTYPE(3)

/INTERCEPT = INCLUDE

/SAVE = PRED RESID

/CRITERIA = ALPHA(.05)

/IDESIGN = zone wb months com(zone) hhid(zone*com*wb) wb*zone months*zone
months*wb months*wb*zone .
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Normal P-P Plot of Residual for vegpc7dg
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