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PERFORMANCE OF QUALITY SEED PRODUCTION AND BROOD
MANAGEMENT STATUS OF FISH HATCHERIES IN GREATER
SYLHET

Abstract

Aquaculture in Bangladesh has got tremendous development and contributing 55% of the total fish production.
To meet up the demand of fish seed, hatchery produced seed has a great contribution in our country. In order to
know the present brood management status and performance of quality seed production in Sylhet division, the
present study was conducted under four different districts (Sylhet, Sunamganj, Habiganj and Moulvibazar) in
greater Sylhet from March to August, 2014. From the study, it is found that there are about 26 hatcheries
existing in greater Sylhet of which 7 are in public sector and 19 are in private sector. The number of hatcheries
is 5, 8, 6 and 7 in Sylhet, Moulvibazar, Sunamganj and Hobiganj, respectively. Most of the hatcheries are
mainly producing carp species but one hatchery is based on Shing & Magur and another hatchery is producing
Tilapia species. About 12,179 kg of fish seed are produced from the hatcheries in greater Sylhet. In this region,
about 74,541 kg of brood fishes are available and projected demand is 92,170 kg in the year 2015. From the
present study, it is revealed that 15 species of fish seeds are available among them 7 species (Mrigal, Thai punti,
Rui, Catla, Grass carp, Silver carp and Bighead carp) are major as per public demand. It is also reported that
Mrigal is the highest produced fish seed (20%) in Sylhet region followed by Thai punti (16%), Rui (11%),
Silver carp (9%), Grass carp (9%), Bighead carp (9%), Catla (8%), Bata (7%), Kalibaush (4%), Gonia (4%),
Carpio (2%) and others (1%). The average price rate of Catla is the highest (BDT 3500/Kg) followed by Rui,
Bighead carp, Mrigal, Grass carp, Silver carp, Kalibaush, Gonia, Carpio, Thai punti, Bata and others. The price
rate of spawn is 1,800-3,500 Tk/kg at the staring period of breeding season and then the rate decreased to 1,000-
2,500 Tk/kg at the end of the season. Moreover, about 38.45 million fingerlings are produced in 2014 which
contributed to increase fish production in this region. Though the quantity of fish seed production is increasing
day by day in this region but the fish seed quality produced by the hatcheries is not so good. They also reported
that public hatcheries comparatively produce good quality fish seed than the private hatcheries. The present
brood condition is not good at all, which are used in different hatcheries. Most of the hatcheries reported that
52.93% brood fish is used from their own source which is followed by nursery and grow-out farmers’ source
(23.64%), river source (12.97%) and other source (10.46%). They stated that brood fish from natural sources
hardly found. As a result, the broods are mainly under sized, poor health condition, and mostly collected from
grow-out pond and left over fingerlings. Marketing of fries and fingerlings produced in the hatcheries in greater
Sylhet is satisfactory. Demand of quality fry and fingerlings is increasing rapidly. Most of the people in Sylhet
region have a tendency to go abroad and they neglect the fish hatchery or fish farm business because they are
not fully aware of the profitable hatchery business and its potentiality. A management plan of quality brood
development, distribution and expansion of hatchery business is recommended for resource utilization and
increase of fish production in this region.
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Chapter 1: Introduction

CHAPTER ONE
INTRODUCTION

1.1 Importance of fisheries resources

Bangladesh is blessed with vast and diverse water resources in the form of ditches, ponds,
lakes, beels, baors, haors, canals, rivers, floodplains, estuaries and marine water (Table 1.1).
The water resources are conveniently grouped as inland water and marine water. Of the
inland water body, closed water bodies cover an area of 7,82,559 ha while open water bodies
cover 39,16,828 ha. The marine water consist of territorial water (up to 12 nautical miles
from the base line) covering 9,060 sg. km, exclusive economic zone (200 n. miles from the
base line) covering 1,40,860 sq. km and continental shelf (up to 40 fathoms excluding

internal and territorial water) covering 24,800 sg. n. miles.

Table 1.1: Fisheries resources information of Bangladesh

Water bodies Water Area
A. Closed water body 7,82,559 ha.
i) Pond 3,71,309 ha.
i) Oxbow lake 5,488 ha
iii) Shrimp Farm 2,75,274 ha
iv) Seasonal Pond 1,30,488 ha
B. Open water body 39,16,828 ha
i) River & Estuaries 8,53,863 ha
ii) Sundarbans 1,77,700 ha
iii) Beel 1,14,161 ha
iv) Kaptai Lake 68,800 ha
v) Flood Plain 27,02,304 ha
C. Marine fisheries
i) Territorial Water 9,060 sq. km
ii) Exclusive Economic Zone 1,40,860 sq. km
iii) Continental Shelf 24,800 sq. n. miles
iv) Coast line 710 km.

Source: DoF, 2014

The existence of favorable aquatic environment and climatic condition has made water bodies
of Bangladesh rich in fish biodiversity (Table 1.2). There are 260 species of fish and 24

species of shrimp available in freshwater while 475 species of fish and 36 species of shrimp
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Chapter 1: Introduction

in marine water of Bangladesh. In addition, 12 exotic fish species have been introduced into
freshwater of Bangladesh to boost up her aquaculture production.

Table 1.2: Fish species of Bangladesh

1. Freshwater species
A. Fish
i) Native 260 species
if) Exotic 12 species
B. Shrimp 24 species
2. Marine water species
A. Fish 475 species
B. Shrimp 36 species

Source: Fisheries Resource Survey System, 2012-13 (DoF, 2014)

About 15.6 million commercial fishermen and about 10.5 % of the population depend for
their livelihood on fisheries directly or indirectly (Azad, 2012). In 2014, the contribution of
closed water bodies to total fish production made the highest contribution (54.54%), followed
by open water bodies (28.19%) and marine fisheries (17.27%). Fish and fisheries have been
playing a vital role in the economy of Bangladesh contributing 4.37% to national GDP,
23.37% to agricultural GDP, 2.01% to total foreign exchange earnings and 60% to animal
protein intake (DoF, 2014).

There are two major sources of seed of Indian major carps, i.e. hatcheries and natural
sources such as rivers. Until the year 1978, the country was completely dependent on seed
produced in rivers. Spawns are collected during the monsoon season (May-August) from
different rivers of Halda, Padma, Jamuna, Brahmaputra and their tributaries. Carp fry are
collected from Padma-Brahmaputra river systems while fertilized eggs are collected from
the Halda River. Fishermen collect the eggs from the upstream of Halda River and incubate
the eggs in earthen pits on the river bank for hatching. This unscientific hatching system is
responsible for the low rate of hatching and high rate of fry mortality. With the course of
time, the production of fry in the rivers has been reduced due to the destruction of many
breeding grounds caused mainly by siltation. Production of fry is also hampered by the lack

of broods as they are caught by extreme fishing pressure.

Along with the collection of spawn from rivers, induced breeding of carps was
initiated in 1967 (Ali, 1996). However, with the success of fish seed production through

induced breeding and the increasing demand for quality fish seed for aquaculture practices,
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Chapter 1: Introduction

the government of Bangladesh established a number of hatcheries in public sector in
different parts of the country. In addition to production of fish seed, these public sector fish
seed farms acted as centers of technology transfer and trained a large number of private
entrepreneurs who were interested in establishing hatcheries on their own initiatives. Since
1980, the technology for production of Indian major carps and some other commercially
important fish species has been transferred to private sector from public sector and due to its
simplicity a large number of hatcheries have been established in both sectors. In 1996, total
hatchery production and natural spawn collection were 0.11 million kg and 0.01 million kg,
respectively. In the same year, 521 private hatcheries and 2721 private nursery produced
0.152 million kg spawn and 407 million fry and fingerlings, respectively (DoF, 1997). On
the other hand, presently 76 public and 852 private hatcheries have produced 0.49 million
kg spawn whereas 136 Govt. fish farm and 10,814 private nurseries have produced 9997.6
million fry and fingerlings in the year 2013 (Annual Report 2013, DoF).

Table 1.3: Fry production scenario in Bangladesh (DoF, 2014)

No. of Fish hatchery | Seed producing Source Fry/seed production (Kg)

936 Hatchery 4,87,498
Natural 3,326

1.2 Present situation of fish hatchery in Sylhet

At present 26 hatcheries (Govt. 7 and Private 19) and about 1,356 nurseries are available in
greater Sylhet region. The private owned hatcheries supply the major proportion of fish seed.
Brood stocks are maintained in fish ponds with unplanned management and ripen breeders
are induced for ovulation by hormone injections. But it is a matter of shock that the local
hatcheries of Sylhet division cannot meet up with the actual demand of fry and fingerling.
Some nursery owners and hatchery owners sometimes fetch a definite amount of fry from
other areas to meet the demand of farmers. That is the reason why the production of fry and
fingerling in Sylhet division must be increased to meet up the demand of farmers. In that fact,
more hatcheries should be established in this region as well as the maintenance and
management practices of the existing hatcheries should be developed so that the farmers can
get more quality assured fry and fingerlings. At present total fish production in Sylhet
division from inland water body (both closed water body and open water body) is about 0.24
million MT. Among these nearly 0.06 million MT is produced from perennial pond and

seasonal pond that contributed from the result of fry and fingerling production of the
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hatcheries in greater Sylhet. According to the available information, the total fish seed
production was 11,039 kg in FY 2012-13, of which Govt. hatchery produced 622 kg and
private hatchery produced 10,417 kg in greater Sylhet region (FRSS, DoF 2014).

1.3 Justification of the study

Fish culture today is hardly possible without the artificial propagation of fish seeds of
preferred cultivable fish species. The need for the production of quality fish seed for stocking
the fish ponds and natural water bodies has indeed increased steadily (Brain and Army,
1980). Artificial propagation methods constitute the major practicable means of providing
enough quality seed for rearing in confined fish enclosure waters such a fish ponds, reservoirs
and lakes (Charo and Oirere, 2000).

Fish hatchery management is efficient tool in intensive fish culture. The vital requirements of
fish hatchery, hatchery construction, concrete tank construction, nursery, rearing and
production ponds, fish seed hatchery, hormone in fish spawning, hypophysation, compounds
used for induced breeding, hormone administration, spawning and rearing, steps in artificial
propagation, hatchery management, nursery management are basic elements in effective

hatchery management.

Aquaculture of Bangladesh is enriched with a significant number of indigenous and exotic
carp fishes. Carps are basically the most important species to aquaculture in Bangladesh. In
2001, carp production was estimated as 89% of the total freshwater fish production in the
country (Dey et al., 2005). There are at least 13 endemic and 8 introduced species of carps,
which are of interest to aquaculture in Bangladesh (Hussain and Mazid, 2005). Quality seed
production is the demand of the time to increase supply fish protein forever growing
population cheaply. Quality fish seed production needs to follow strict guidelines. The
deteriorating quality of fish seeds in hatcheries is evident when these are compared those with
natural seeds at farm levels in terms of growth, feed efficiency and disease resistance of
identical species. The cause is identified as due to inbreeding of fish together with some other
minor ones. With the rapid expansion of fish culture, farmers have come to depend upon
private hatcheries for fish seeds. There is a likelihood of inbreeding in most small hatcheries
where female and male breeders are chosen from small population and there is a greater
chance of sib-mating (brother-sister) or closely related fish crossing. This is the reason why

most farmers may have experienced a decline in fish growth rate in more recent times. To get

Ms Thesis 4|Page



Chapter 1: Introduction

more economic return from same space and time, use of inbreed free fish seed is a must. The

study outlines have some direction to overcome this situation.

Aquaculture is often considered and generally described in knowledgeable circles as a high-
risk bio-industry. The high-risk element arises from chances of loss of the crop at any stage
due to disease and/or adverse weather conditions and even, not infrequently, by poaching or
large-scale theft. A factor contributing to the high risk element also arises from the state of
scientific and technical knowledge and its field application to individual stops that, in their
totality, make aquaculture an industrial enterprise (Jhingran and Pullin, 1985)

Therefore, a hatchery must have short and long term strategies to avoid the problems of
negative selection and inbreeding, and ultimately to built up its own genetically improved
brood stock. A group of farmers or a farmers association may be motivated through training’s
and discussion in different forums, and they can play an important role to overcome the
present situation regarding the deteriorating condition of fish seeds. They can be employed as
contract grower of such brood fish with ensured profitable price and no intentional mixing is
done. But thinking is that the contact grower should be provided necessary training with
technically sound of genetically improved brood fish management and practices. So, the
hatchery owners can get easily inbreeding free quality brood and can produce the quality

seed.

In Bangladesh, annual fish demand and fish intake per person are 21.90 kg and 19.30 kg,
respectively (DoF, 2014). That means there is a shortage of 2.60 kg annual fish intake per
person in Bangladesh at present. In case of Sylhet division, there are about 21,000 MT fish
surplus after meeting the annual fish demand. So this excess amount of fish can be distributed
to other parts of Bangladesh. Besides, Sylhet has a great potentiality in fish production as the
division is full of resources. If the resources are utilized properly, fish production in greater
Sylhet can be increased more and more that will definitely contribute to the other parts of

Bangladesh.

1.4 Objectives of the study

e To know the present situation of fish hatcheries in greater Sylhet
e To estimate the seed production and brood fish cultivation of some popular species in
Sylhet

e To identify problems, risks or challenges associated with hatchery operation.
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CHAPTER TWO
REVIEW OF LITERATURE

Although a good number of research works have been done in the fishery sector, but a limited
number of works on hatchery performance and brood management system have been
conducted in Bangladesh. However, some studies which have been conducted in the past are

mentioned below:

Tekwombou (2014) carried out a research on Hatchery design and broodstock management
policy as a tool for sustainable aquaculture: case of Cameroon. The result shows that about 46
million fingerlings are needed for adequate stocking of ponds, and about 7 thousands brood
fish are required to produce the fingerlings. To produce the required seed while ensuring
good management, a design of a model hatchery that can produced approximately 2.6 million
seed is proposed. To satisfy the demand, 27 hatcheries have to be built in proposed locations
in the 8 regions of the country. Each hatchery will require an investment capital of about 128
million francs CFA. At 75 francs per fingerling a benefit/cost ratio of 219% can be obtained

if the breeding programme is implemented successfully.

Rahman et al., (2013) stated that Seventy nine fish seed farms were purposively selected
from the Trishal Upazila of Mymensingh District, Bangladesh to study the communication
facilities, integrated farming facilities, sizes, disease infestation, educational and training
status, technical knowledge and experience of the owners of different fish seed farms on the
fish seed production. They found that regarding fish seed business, owners of the Fish Seed
Farm Nursers had more experience than the owners of Fish Seed Farm Hatcheries. They also
found that hatchery and nursery owners received uppermost prices of spawn and fry, and
fingerlings, respectively at the start of the season and the prices gradually goes down at the
end of the season. Lack of technical knowledge was one of the major constraints as claimed
by the owners. They recommended that the constraints identified in this study could be
solved by providing effective participatory training for the farm owners and employees,
ensuring proper marketing facilities, providing loan facilities to poor owners, and improving

law and order situations of the country.

Samad et al., (2013) represented a survey report on present status of management of carp
brood fish. The survey was conducted with 40 hatcheries at Chachra in Jessore from June to

November, 2012. Production of brood fish was found to depend on the combined interaction
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between feed and culture technique. Some information showed that brood fish selection for
induced breeding was done on the basis of their experience. Negative selection of brood fish
was done in few hatcheries aiming at reducing the cost for collecting or purchasing good
quality broods. The sources of brood fish were mainly own and other sources were Halda
River, Padma River, Government brood bank and World Fish Center.

World Fish Center (2012) conducted a study on “Assessment of the Carp Seeds Value Chain
in Southern Bangladesh”. They reported that 99 operational hatcheries in the southern region,
which produced 135 tons spawn or 1353 crores fry, which was about 28% of the total
national production. According to the hatcheries, they were unable to adopt good hatchery
management practices mostly because of unavailability of quality brood stock. Fifteen
Percent (15%) of the current brood stock maintained by the 21 hatcheries that were
interviewed in the Jessore and Satkhira districts was sourced from public hatcheries, 3% was
sourced directly from rivers, 60% from nursery and grow-out farmers and 22% were
replenished from their own stock. Based on the analysis, they identified three core areas of
market dysfunctions- (i) unavailability of quality brood stock, (ii) high cost of operations and
(iii) low market price. Several underlying constraints have been identified, which include:
lack of supply of improved quality brood stock, depleting catch from the river sources, lack
of capacity of the public hatcheries, lack of public and private capacity to adapt improved
technologies like cryopreservation, increasing cost of imported and locally produced feed and
feed ingredients, lack ofawareness about cost-benefit of quality spawns that results purchase

of low priced inferior quality spawn and seeds.

Faruk et al., (2012) conducted a research to know the status of bio security and health
management at some selected fish hatcheries in Mymensingh district of Bangladesh district
from January to May 2012. They found that the bio security status of hatcheries was found
quite satisfactory. It was observed that all the hatcheries (100%) cleaned their hatchery units
regularly and majority (83.33%) of them maintained good hygiene in hatcheries. They also
maintained proper water temperature (80%), disinfected equipments (76.66%), stoked disease
free broods (76.66%) and followed quarantine procedure (66.66%).

Rashadujjaman (2011) reported that the total number of hatcheries in Jamalpur was around
22 maximum of which was carp hatchery and the production of spawn and fry was around
4696 kg. The hatchery owners maintained proper age and weight of broods for spawning and

followed the guideline of hatchery operation so that the quality of spawn and fry which
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produced by them were good in quality. He found that the hatcheries produced fish seed of a
variety of species like Indian major carps, Carpio, Sharpunti, Silver carp, Grass carp, Magur,
Shing, Thai pangas, Thai koi as well as Freshwater prawn. In general skilled technicians were
involved in hatchery operation. Some hatchery owners are well experienced and operated
their own hatcheries. On the basis of cost-benefit ratio, the hatcheries in Jamalpur region
were viable; among them private hatcheries is more viable than public hatcheries.

Akankali et al., (2011) studied on Fish Hatchery Management in Nigeria. They stated that
fish hatchery management is efficient tool in intensive fish culture. The vital requirements of
fish hatchery, hatchery construction, concrete tank construction, nursery, rearing and
production ponds, fish seed hatchery, hormone in fish spawning, hypophysation, compounds
used for induced breeding, hormone administration, spawning and rearing, steps in artificial
propagation, hatchery management, nursery management are basic elements in effective
hatchery management. The article reviews these vital elements to re-awaken fish farmers,

Fisheries students private and public sectors in the formulation of fisheries policies.

Salehin (2010) studied on the dose manipulation which influenced the breeding season. In
early breeding season more S-GnRHa/Ovaprimm solution were used. It was assumed that
carps might breed in late April through early gonadal development by feeding with vitamin
premix. He found that by employing higher doses of S-GnRHa/Ovaprimm, fish bred in early

breeding season.

Mahmudul (2009) studied the present status of hatchery in Mymensingh region. He studied 9
hatchery owners and found that all the hatchery owners practiced induce breeding in their

hatcheries and spawning performances of the broods were optimistic.

Jaman (2009) conducted a study on Atrtificial Breeding Techniques of Some Exotic Carps
and Marketing of Spawn/Larvae at Sarkar Hatchery and Fisheries Private Ltd., Mymensingh.

He reported that the average production of hatchling in Sarkar hatchery was 573 kg in 2009.

Sultan (2008) studied the present status of hatchery and fry marketing system in Chachra
under Jessore district. He studied on hatchery owners, nursery owners, farmers and fry traders
and found that the average price of fish seed of carp, tilapia and pangas was highest in the

monsoon and lowest in the winter.
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Asmah (2008) conducted a survey on Development potential and financial viability of fish
farming in Ghana. Results of the study showed that interests in fish farming continue to grow
with an overall annual average growth rate of 16% since 2000. The existing farms, 1300 in
number were however very small with a mean farm size of 0.36ha and a median 0.06 ha of
which commercial farms accounted for less than 3%. Based on sizes, mode of operation and
levels of input and output, five subsistence farm types were identified. Mean production from
these pond-based farms ranged from 1,436kg/ha/yr to 4,423kg/ha/yr while that of a medium
sized intensive commercial pond farm was 45,999 kg/ha/yr. Commercial farming accounted
for about 75% of 2006 aquaculture production. The main strength identified was the growing
interest in both commercial and non-commercial fish farming and the main constraints were
lack of quality seed, low levels of technical support and of knowledge in fish farming
practices among non-commercial farmers. The overall conclusions are that based on natural
resource requirements, market potential and financial viability, Ghana has the potential to
totally make up the shortfall in domestic fish supply through aquaculture production. The
current 400,000 mt shortfall in domestic fish production can be achieved by 2020 by

increasing overall aquaculture production by 60% per annum.

Yamin (2007) reported a number of diseases in brood fish and spawn in different hatcheries
of Mymensingh, Jessore and Bogra districts of Bangladesh. The most prevalent disease of
brood fish was argulosis (35%), followed by EUS (30%), gill rot (12%), dropsy (9%) and
nutritional diseases (9%). The average prevalence of diseases in brood fishes was about 15-
20% which varied hatchery to hatchery. The major disease problems of fish spawn as
reported by the hatchery owners was fungal infection in fertilized eggs, white spot inside the
yolk sac, loss of slime, spinal deformities, enlarge head and stomach, blindness and sudden

spawn mortality due to unknown reason.

Siriwardena (2007) conducted a study on “Freshwater fish seed resources and supply: Asia
regional synthesis”. He identified that despite the fact that seed of major cultivated species
are produced in sufficient quantities in hatcheries, poor quality is perceived as a major
constraint to the expansion of freshwater aquaculture. Several approaches have been adapted
by countries and farmers to assure fish seed quality. These approaches range from
institutional to farmer-managed decision-making tools. Although provisions are available
under existing laws and regulations for registration and certification, a proper fish seed

certification process does not exist in many countries in the region.
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Sarder (2007) conducted a research on “Freshwater Fish Seed Resources in Bangladesh”. He
reported that the quality of seed has deteriorated over the years mostly in private hatcheries
for many reasons and among them, inbreeding, inter-specific hybridization, negative
selection, improper broodstock management are most important. The high rate of inbreeding
and inter-specific hybridization in both endemic and exotic carps results from the following:
(1) keeping a very small number of broodstock in the hatcheries and rarely recruit new ones
from outside, (ii) recruiting broodstocks from the subsequent generations of the same stock
and (iii) breeding of the same brood twice, thrice in a season.

Quazi et al., (2007) conducted a survey to observe the breeding performance and nursery
practices of the threatened indigenous fish species Labeo bata in Jessore, Bangladesh during
1998 to 2002. Eight trial doses of PG (Pituitary Gland) used for induced breeding of L. bata
were 1.0mgPG/Kkg in the first dose, and 1.0 to 8.0mgPG/kg in second dose for female. On the
other hand, five trial doses were administered for the male to identify the suitable single dose
(1.5mgPG/kg) only. The best performance was obtained with 5.0mg of PG/kg body weight in
the second dose for female of wild and successive three generations. The highest growth (It.:
19.37mm and wt.: 57.67mg) and survivability (63.33%) of the fish fry was observed by using

rice bran and mustard oilcake after 10 days of nursing.

Roy (2007) found that out of 50 existing carp hatcheries in greater Rangpur district where 44
are operational and almost all hatcheries uses brood fish with questionable origin and quality.
Most of the hatcheries produce mainly Indian major carps fish seeds but very few hatcheries
added Thai pangus for induce breeding in their existing facilities. There were about 1100
nurseries functioning in greater Rangpur region. They collect their major portion of fish seed
(fry) from private hatcheries. The study based on the data on 50 carp hatcheries located in
greater Rangpur showed that most of the hatchery operators had no basic knowledge of
simple brood stock management. They did not follow any scientific principle or guideline in
selecting adequate sized breeders, injecting proper hypophysation dosage, or mating
unrelated male and female breeders, etc. Such ignorance of hatchery operators leads to
unconscious negative selection from the use of undesirable size and left over brood stock and
generation after generation mating of breeders from closely related or finite populations. As a
result, stock deterioration in hatchery populations, mainly carps and barb species was

occurred.
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Mohan (2007) stated that seed which are active, healthy in appearance, uniform in size,
potential for high survival, better growth, less/or no disease usually fit the definition of good
quality seed, irrespective of the species. Some of the important factors which are perceived to
have a significant impact on seed quality include broodstock health and genetic make-up and
husbandry (hatchery and nursery) practices. He recommended that only through strong
resolve and commitment among stakeholders, production and supply of quality seed be

assured.

Khalekuzzaman (2007) studied the incidence and impact of fish disease in hatcheries and
nurseries in Bangladesh. He studied on 60 hatcheries and found that the peak season of the
hatchery produced seeds of a variety of species were from April to May.

Rodgveller (2005) cultured separate lines of Chinook salmon fry (Oncorhynchus
tshawytscha) of the Chickamin river, Southern Alaska ancestry in 7 common garden
enclosures. A percentages analysis based on variation of micro-satellite alleles showed that
within these lines, 7 brother-sister mating (F=0.25) had created 35 inbreed fish in 7 families
and other mating of unrelated fish had created 37 outbreed fish in 10 families. There was no
measurable effect of inbreeding on growth of Chinook salmon through 114 days post swim-
up. A general linear model showing the effect of dam, sire, and the interaction of dam and

sire explained a significant amount of the variation of lengths and weights.

Rahman (2005) reported that the major species of aquaculture in Bangladesh are the Indian
carps namely the catla (Catla catla), the rohu (Labeo rohita), the mrigal (Cirrhinus

cirrhosus) and the kalibaush (Labeo calbasu).

Kimleang (2004) worked on induced breeding technology of Indian and chinese major carps.
He mentioned that the artificial propagation is the main means of seed production, and seed

collected from the wild are mainly used for maintaining the quality of broodstocks.

Ahmed (2004) reported that the freshwater louse, Argulus caused mortality, growth loss and
economic loss to the carp farms and hatcheries. Ahmed also developed an environmentally

friendly treatment for Argulus in carp brood stock ponds in Bangladesh.

Sattar and Das (2002) conducted a study on Broodstock management of Chinese carps and
dissemination strategy at NFEP, Parbatipur. They concluded that advancement of aquaculture
in the Northwest region of Bangladesh is due to the success of induced breeding and

development of public sector and private sector hatcheries and nurseries. During the recent
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years there has been a growing concern of the availability of good quality fish seed by the
producers for sustainable fish production. Firstly, they highlight the Passive Integrated
Transponder (PIT) tagging technique and Genetically Improved Broodstock Replacement
Programme in use at NFEP. A comparative growth trial of old, crossbred and new (imported
from China) silver carp was conducted. The new silver carp stock demonstrated better
performance in growth and survival compared to the old and crossbred ones. Secondly,
dissemination strategies have been implemented for imported Chinese carp stocks at
Parbatipur through provision of training and distribution of quality fingerlings to private and
public hatchery operators from the project. A future plan of broodstock management is also
highlighted for the development of more effective improved broodstock with newly approved
project support.

Philips (2002) reported that private sector hatcheries and nurseries, particularly hatcheries
and fry nurseries operated by farmers constitute a significant source of fish seed which
exceeded the natural sector contribution.

Mair (2002) conducted research on broodstock management of Chinese carp. He found that
common problems in most hatcheries are that only undersized and slow growing fingerlings

are used for selection purposes since larger and fast growing fingerlings are sold.

Varadi et al., (2002) carried out a survey on Management of Broodstock and Quality Control
of Fish Seed in Hungary. They reported that Common carp (Cyprinus carpio) breeding has a
long tradition in Hungary. In addition to good research and development programs and gene
banking, it became essential to establish an appropriate legal framework, organize, coordinate
and control breeding activities, and provide financial support. The Carp Breeding Section of
the Hungarian Fish Producers Association plays an important role in carp breeding programs.
Thirteen breeding farms of the Carp Breeding Section have 24 certified C. carpio varieties. In
Hungary, about 80 % of the seed used as stocking for commercial production are from high

quality certified breeders.

Little et al., (2002) noted that some fry phenotypes from back crosses of common carp with
their off-spring were survivable, less vigorous and showed some deformities when compares

with siblings from the same mother.
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Hasan and Ahmed (2002) observed about 630 private and 110 government-owned finfish
hatcheries in Bangladesh and produced more than 2,00,000 kg of fish seed as larvae
(hatchlings). They also reported that diseases were less prevalent in hatcheries than nurseries.

Ahmed (2002) observed that typically hatchery owners keep small number of broodstock for
a) larger and highly fecund species of indigenous carps such as rohu, catla and mrigal and b)
exotic silver and bighead carps. Unintentional productions of hybrids occur through lax
sorting of broodstock and cross fertilization in case of latter species. Seed suppliers are
obliged to produce quality seed from broodstock that are managed as part of ongoing, well
designed breeding problems, but at present there is no fish seed certification system.

Hussain and Mazid (1999) carried out a research on Broodstock Management Status and
Some Suggestions to Control Negative Selection and Inbreeding in Hatchery Stocks in
Bangladesh. They identified over 700 hatcheries established in the private and public sectors
have been breeding 13 endemic and 13 exotic fish species and contributing more than 98%
(about 117000 kg) of the total spawn (hatchery) production. Stock deterioration in hatchery
populations due to poor broodstock management and inbreeding depression has been
observed. Retarded growth, poor reproductive performance, morphological deformities,

increased incidence of disease and mortality of hatchery-produced have been reported.

Pante et al., (1998) worked on inbreeding levels and inbreeding depression in a farmed
population of" rainbow trout (Oncorhynchus mykiss). They have selected the population of
rainbow trout (mainly for growth rate) for 6 generations for analysis. The level of inbreeding
in generations 2-6 averaged 2.9, 2.8, 8.5, 8.0 and6.6% respectively; corresponding the values
of the percentage of individuals with inbreeding greater than zero were 59.3, 49.8, 87.1, 82.8
and 81.4. The rate of increase in inbreeding over generations was non-linear, the average
being 1.3% per generation. Body weight at harvest was depressed by 0.2% per 1% increase in

inbreeding.

Hussain and Mazid (1997) reported reduced growth, physical deformities, diseases and high
mortality in hatchery produced carp seed and they have identified multifarious reasons behind
these: improper management of broodstock, negative selection of broods, unplanned
hybridization and inbreeding. According to them the poor quality seed, perceived as a major
constraint to expansion of fish culture, could have deleterious effect on fish production and

broodstock development.
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Sivashanker et al., (1995) showed that rearing of carp seed is a relatively short term activity
with higher rate of profit compared to fish production and other allied activities.

Hossain et al., (1994) reported that 61% of carp fry in nurseries of the greater Mymensingh
district were infected with ectoparasites. The highest mortalities of carp fingerlings were due
to the infestation by Trichodina, Myxobolus and Dactylogyrus.

Talwar and Jhaingran (1991) reported that Puntius sarana did not breed in confined waters
rather it breed in the monsoon season (March-August) in running waters among boulder and
vegetation.

Haque et al., (1991) reported that transportation is essential for live product like fish fry.
Oxygenated bag is used for transportation of hatchlings. An Oxygenated bag contains 250-
300 g hatchlings for the best use within 24 hrs. For caring fry or fingerlings, they use
aluminium pot or plastic barrel. Traders are aware of the requirements of oxygen for fry, so

they continuously agitate the water in the pot during transportation.

Dwivedi and Zaidi (1983) stated that broodstock is a prerequisite for all types of hatchery
production and proper broodstock management which lead to better breeding responses and

increased fecundity, fertilization, hatching and larval survival and more viable fish seed.
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CHAPTER THREE

MATERIALS AND METHODS

3.1 Methodology of the study

The method of collecting data depends on the purpose of the study. The type of primary data
collected depends upon the nature of the study and its objectives. In this case, the study was
undertaken to provide a contextual overview of hatchery operation and fish nursing activities
at greater Sylhet region in Bangladesh, including the significance of freshwater aquaculture,
freshwater fish fry markets, employment, and safeguards to sustain aquaculture. The design
of the present study involved some necessary steps, which are described below:

Selection of the study area

Identification of target groups

Preparation of a questionnaire for data collection

Primary data collection <=> Secondary data collection

Direct observation, From various books,
questionnaire interviews, cross journals, thesis and

| Data ﬁrocessinﬁ and analxsis |

Figure 3.1: Design of the present study
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3.2 Selection of the study area

Although a large number of hatcheries and nurseries are located all over the country, but
there are fewer number of hatcheries and nurseries in Sylhet region compared to other
regions. The study was carried out at the field level of four different districts (Sylhet,
Sunamganj, Habiganj and Moulvibazar) in greater Sylhet from March to August, 2014.

3.2.1 Geographical location of the study area

The fish hatchery related information and data collection was conducted from 26 hatcheries in

greater Sylhet. The geographical locations of the hatcheries are shown in the Map (Figure 3.2).
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3.3 Duration of the Study

Fish seed production generally runs all over the year but the peak season started from March
and ends up by late August every year. However, the study for data collection was
conducted in greater Sylhet region from March to August, 2014,

3.4 Target groups

The study targets on the hatchery and nursery owners for data collection. The list of hatchery
and nursery owners with preliminary information was collected from Divisional and District
Fisheries Office at Sylhet. After collecting the information, almost all hatcheries were visited
and data were collected through face to face interview with the respondents. Besides,
randomly 100 nursery owners were selected for data collections that are associated with the
hatchery business.

3.5 Preparation of questionnaire

The survey contains two types of questionnaire for different stakeholder such as (i)
Private/public hatchery owners, and (ii) Nursery owners. Two questionnaires were prepared
in accordance with the objectives of study which are presentenced in Appendix 1 & 2. In
Appendix 1, "Survey Questionnaire for Hatchery Owners’ and in Appendix 2, 'FGD

Questionnaire for Nursery Owners’ are described properly.
3.6 Data collection

The survey was carried out with the focusing of qualitative and quantitative seed production
and brood fish cultivation in greater Sylhet region for a period of six months. The existing
hatchery and nursery owners were interviewed under the survey system. The study was
conducted based on the sets of questionnaire prepared with corresponding probable
stakeholders. A face to face interview was conducted in which the respondents were asked
about the present situation of seed production and brood fish cultivation aspects with the

fulfillment of different questions.
3.6.1 Questionnaire interviews

To find out the present situation of seed production in greater Sylhet, all existing fish
hatchery sites were visited and interviewed properly. On the other hand, information with

their opinions had been shared with different stakeholder those who are involved with fish
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hatchery, fish or brood cultivators and fingerling growers. To collect information from the
nursery owners, Focus Group Discussion (FGD) was conducted in four different districts of
Sylhet. In each district two FGD were done and total 8 FGD were accomplished in Sylhet
division. About 12-15 nursery owners were included in an FGD and a total 100 nursery
owners had given information by FGD. To obtain valuable suggestions and remarks
regarding the establishment of hatchery operation with brood fish cultivation and their
comments were listened and noted carefully. The survey highlighted in the following aspects:

Q) Quantitative and qualitative seed production

(i) Hatchery management options

(iif)  Current status of brood fish used in the hatcheries
(iv)  Actual requirement of brood fish

(v) Collection sources of brood fish

(vi)  Present level of seed production situation

(vii)  Future possibilities of hatchery operation

(viii)  Awareness regarding of quality seed and brood fish
(ixX)  Problems & risk factor

(x) Possibility of commercial seed production and cultivation of some popular culture

species etc.

3.6.2 Cross-check interviews with key informants

Having interviews with respondents, it is necessary to check the informants for verifying the
collected data. If there were such items, which had been contradictory, then information was
collected from key informants. Cross-check interviews were conducted with key informants
such as farmers’ representative, government officers and NGOs. Key informants were

interviewed individually and group wise.
3.7 Data processing and analysis

After collection of data from the field, data were verified to eliminate errors and
inconsistencies. Then the data were computed and tabulated into the computer. The data

were categorized and analyzed mainly based on statistical analysis by MS excel.
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CHAPTER FOUR
RESULTS AND DISCUSSION

4.1 The existing hatchery facilities in greater Sylhet

At present, there are 26 hatcheries in greater Sylhet. Among them 7 are government owned
under the Department of Fisheries (DoF) and 19 are owned under private sector. Most of the
hatcheries have established during last 25-30 years. The names and locations of all the
hatcheries in greater Sylhet are presented in Table 4.1. From this study, it is important to
know the present stock position and management status of brood fish which is the
prerequisite of a fish hatchery. It is also important to know the spawn/fry production capacity
of the hatcheries. Therefore, all hatcheries were visited; observed and feedback information
was collected to quantify the demand of broods of different fin fish species especially the
major and exotic carp species for this study. The hatcheries do not maintain any documents
on operation or transaction, and have no any recommended production plan except
government hatcheries. Most of the hatcheries are mainly based on carp species but one
hatchery is based on Shing and Magur, named Dream Agro Fisheries Limited, Biswanath,
Sylhet and another one is based on Monosex Tilapia, named Rifat Agro Hatchery, Golapganj,
Sylhet. Two (2) hatcheries (1 government and 1 private) are not functioning properly due to
various causes such as unavailability of water supply, iron problem, shortage of skilled

manpower, technological gap, financial problem and land ownership problem etc.

There are 5, 8, 6 and 7 hatcheries are available in Sylhet, Moulvibazar, Sunamganj and
Hobiganj district, respectively. Most of the hatcheries do not have appropriate record keeping
system. Even they have no actual records on brood fish, fish subjected to induce breeding,
daily feed ration, amount of spawn produced, and the price rate of spawn. Through
interviews, fish seed production of 2012, 2013, 2014 and total biomass of existing broods

under control of hatchery were collected.

The facility for the carp hatchery is one of the important factors for seed quality
improvement. Most of the fish seed farms or hatcheries are not running smoothly due to lack
of adequate farm facilities. Fish seed farms lack laboratory facilities. A carp hatchery
complex should have sufficient facilities for spawning, for hatching of eggs, and for rearing
the fish hatchlings up to post-larval stage and laboratory facilities as well (Khan, 2008). DoF,
2014 reported that 936 hatcheries are present in Bangladesh. Of which highest numbers (247)
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2.3% seed was produced in the year 2013 (DoF, 2014).

Table 4.1: Name of existing hatcheries and their locations in greater Sylhet

SL. No. | Name of hatchery Address District

01 Fish Seed Multiplication Farm (Govt.) | Kadamtoli, Fulbari, Golapgonj Sylhet

02* Fish Seed Multiplication Farm (Govt.) | Khadimnogar, Sylhet Sylhet

03 Chowdhury Hatchery Alamnogar, Jokiganj Sylhet

04 Dream Agro Fisheries Limited Biswanath Sylhet

05 Rifat Agro Hatchery Golapganj Sylhet

06 Kulaura Mini Hatchery (Gowt.) Kulaura Moulvibazar

07 Fish Seed Multiplication Farm (Govt.) | Moulvibazar Sadar Moulvibazar

08* Hokadaria and Lotifia Private Limited | Moulvibazar Sadar Moulvibazar

09 Mama Vagina Hatchery Kontinala, Juri Moulvibazar

10 Sagarnal Fish Hatchery Sagarnal, Juri Moulvibazar

11 BRAC Fish Hatchery & Brood Fish Motiganj, Sreemongal Moulvibazar
Development Centre

12 British Bangla Agro Ltd. Motiganj, Sreemongal Moulvibazar

13 Raja Fishery & Hatchery Pvt. Ltd. Motiganj, Sreemongal Moulvibazar

14 Carp Hatchery Complex (Gowvt.) Shantiganj, South Sunamganj Sunamganj

15 Suranjit Sen Gupta Fish Farm Notunbagbari, Dirai Sunamganj

16 Md. Yeahea Bhai-Bhai Fish Hatchery Tengratila, Duarabazar Sunamganj

17 Md. Abul Kashem Fish Hatchery Lotargaon, Bishwambharpur Sunamganj

18 Golam Mostofa Fish Hatchery Satarkola, Bishwambharpur Sunamganj

19 Md. Ashique Ali Moula Hatchery Narai, Chatak Sunamganj

20 Fish Seed Multiplication Farm (Govt.) | Shayestaganj Hobiganj

21 Carp Hatchery Complex (Govt.) Kurshi, Nobiganj Hobiganj

22 Surma Fisheries Kurshi, Nobiganj Hobiganj

23 Shahjalal Fish Hatchery Hobiganj Sadar Hobiganj

24 Bodorshah Fish Hatchery Hobiganj Sadar Hobiganj

25 Sonai Fish Hatchery Madhobpur Hobiganj

26 Ruposi Bangla Agro Fishery Madhobpur Hobiganj

* Hatcheries are not functioning properly due to various causes

4.1.1 Pond facilities of fish hatcheries

Most of the hatcheries have a good number of pond facilities which are presented in the Table

4.2,

MS Thesis

20| Page




Chapter 4: Results and Discussion

Table 4.2: Total area and their existing pond facilities of fish hatcheries in greater Sylhet

SL. | Name and address of hatchery Hatchery Pond Facilities (Nos.) Pond
A (2:;?2) Broodstock | Nursery | Others | Total 'Xgﬁe)
01 | Fish Seed Multiplication Farm 7.47 2 5 0 7 3.22
Golapgonj, Sylhet (Govt.)
02* | Fish Seed Multiplication Farm 7.00 2 8 0 10 3.67
Khadimnogar, Sylhet (Govt.),
03 | Chowdhury Hatchery, Jokiganj, 3.40 1 4 0 5 1.95
Sylhet
04 Dream Agro Fisheries Limited, 4.40 1 4 2 7 2.90
Biswanath, Sylhet
05 | Rifat Agro Hatchery, Golapganj, 4.60 1 4 2 6 3.10
Sylhet
06 Kulaura Mini Hatchery, Kulaura, 1.20 1 2 1 4 0.63
Moulvibazar (Govt.)
07 | Fish Seed Multiplication Farm 7.00 5 5 0 10 3.73
(Gowt.), Moulvibazar
08* | Hokadaria and Lotifia Private 8.00 2 6 2 10 5.00
Limited, Moulvibazar,
09 | Mama Vagina Hatchery, 4.50 4 3 0 7 2.55
Kontinala, Juri, Moulvibazar
10 | Sagarnal Fish Hatchery, Juri, 5.20 4 5 0 9 2.80
Moulvibazar
11 | BRAC Fish Hatchery & Brood 74.00 10 12 30 52 36.00
Fish Development Centre,
Sreemongal, Moulvibazar
12 | British Bangla Agro Ltd., 9.90 03 13 5 15 7.00
Sreemongal, Moulvibazar
13 | Raja Fishery & Hatchery Pvt. 274.00 12 22 36 70 150.00
Ltd., Sreemongal, Moulvibazar
14 | Carp Hatchery Complex, 25.00 5 7 3 15 15.75
Shantiganj, Sunamganj (Govt.)
15 | Suranjit Sen Gupta Fish Farm, 45.13 5 8 2 15 26.25
Dirai, Sunamganj
16 | Bhai-Bhai Fish Hatchery, 43.50 6 8 2 16 25.68
Duarabazar, Sunamganj
17 | Md. Abul Kashem Fish Hatchery, 36.50 6 9 2 17 24.10
Bishwambharpur, Sunamganj
18 | Golam Mostofa Fish Hatchery, 34.50 5 8 3 16 18.98
Bishwambharpur, Sunamganj
19 | Md. Ashique Ali Moula 35.80 5 9 2 16 24.10
Hatchery, Chatak, Sunamganij
20 | Fish Seed Multiplication Farm, 7.00 5 7 1 9 3.20
Shayestaganj, Hobiganj (Gowvt.)
21 | Carp Hatchery Complex, Kurshi, 25.00 6 10 3 19 15.46
Nobiganj, Hobiganj (Govt.)
22 | Surma Fisheries, Kurshi, 34.33 6 8 1 15 18.45
Nobiganj, Hobiganj
23 | Shahjalal Fish Hatchery, 29.38 4 8 1 13 21.30
Hobiganj Sadar, Hobiganj
24 | Bodorshah Fish Hatchery, 26.00 5 9 2 16 14.20
Hobiganj Sadar, Hobiganj
25 | Sonai Fish Hatchery, Madhobpur, 34.90 5 8 2 15 24.50
Hobiganj
26 | Ruposi Bangla Agro Fishery, 33.00 5 8 1 14 22.70
Madhobpur, Hobiganj
Total 820.71 116 200 103 408 | 477.22
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From the survey study, it was found that total area of fish hatchery in greater Sylhet is about
820.71 acre and total area of fish ponds is about 477.22 acre. Total numbers of pond in fish
hatcheries of Sylhet are 408, among them the number of broodstock, nursery and other ponds
are 116, 200 and 103, respectively. Among the hatcheries, Raja Fishery & Hatchery Pvt. Ltd.,
Motiganj, Sreemongal, Moulvibazar is the largest hatchery in Sylhet in terms of area (274
acre), hatchery facilities and fry production whereas Kulaura Mini Hatchery, Kulaura,
Moulvibazar is the smallest (1.20 acre) hatchery. Sarkar (1995) reported the average size of

hatcheries were 2.70 acres in some selected areas of Bangladesh.

Picture 4.1: Part view of a fish hatchery where "Bottle jars’ are shown in the picture

4.1.2 Tank facilities of fish hatcheries

The existing tank facilities of hatcheries include bottle jar, circular tank, cistern and overhead
tank which are mentioned in Table 4.3. The number of circular tank varies from 1 to 9, bottle
jar varies from 5 to 72 and cistern varies from 2 to 24. Overhead tank is also available in

every hatchery where water volume varies from 5,500 to 136,500 litre.
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Table 4.3: Existing tank facilities of fish hatcheries in greater Sylhet

SL. | Name and address of hatchery Tank Facilities (Nos.) Overhead Tank
No. Bottle Jar | Circular | Cistern | (Water Volume
in Litre)

01 Fish Seed Multiplication Farm Golapgonj, 11 1 8 12000
Sylhet (Gowt.)

02* | Fish Seed Multiplication Farm 10 r 10 22000
Khadimnogar, Sylhet (Govt.),

03 Chowdhury Hatchery, Jokiganj, Sylhet 5 1 3 18000

04 Dream Agro Fisheries Limited, Biswanath, 7 1 6 12000
Sylhet

05 Rifat Agro Hatchery, Golapganj, Sylhet 8 1 7 12000

06 Kulaura Mini Hatchery, Kulaura, 5 1 2 5500
Moulvibazar (Gowvt.)

07 Fish Seed Multiplication Farm (Gowt.), 15 3 12 25000
Moulvibazar

08* | Hokadaria and Lotifia Private Limited, - - - -
Moulvibazar,

09 Mama Vagina Hatchery, Kontinala, Juri, 8 1 5 20000
Moulvibazar

10 Sagarnal Fish Hatchery, Juri, Moulvibazar 12 1 7 20000

11 BRAC Fish Hatchery & Brood Fish 50 9 04 136500
Development Centre, Sreemongal,
Moulvibazar

12 British Bangla Agro Ltd., Sreemongal, 32 4 16 40000
Moulvibazar

13 Raja Fishery & Hatchery Pvt. Ltd., 72 2 24 136500
Sreemongal, Moulvibazar

14 Carp Hatchery Complex, Shantiganj, 15 6 12 25000
Sunamganj (Gowvt.)

15 Suranjit Sen Gupta Fish Farm, Dirai, 13 3 7 22000
Sunamganj

16 Bhai-Bhai Fish Hatchery, Duarabazar, 12 3 7 18000
Sunamganj

17 Md. Abul Kashem Fish Hatchery, 8 2 7 18000
Bishwambharpur, Sunamganj

18 Golam Mostofa Fish Hatchery, 6 2 8 18000
Bishwambharpur, Sunamganj

19 Md. Ashique Ali Moula Hatchery, Chatak, 6 2 8 18000
Sunamganj

20 Fish Seed Multiplication Farm, 13 2 7 18000
Shayestaganj, Hobiganj (Govt.)

21 Carp Hatchery Complex, Kurshi, Nobiganj, 13 5 7 15000
Hobiganj (Gowvt.)

22 Surma Fisheries, Kurshi, Nobiganj, 8 3 6 22000
Hobiganj

23 Shahjalal Fish Hatchery, Hobiganj Sadar, 8 2 6 18000
Hobiganj

24 Bodorshah Fish Hatchery, Hobiganj Sadar, 5 2 7 18000
Hobiganj

25 Sonai Fish Hatchery, Madhobpur, Hobiganj 5 3 7 20000

26 Ruposi Bangla Agro Fishery, Madhobpur, 5 3 7 18000
Hobiganj

* Hatcheries are not functioning properly, so data were not collected there
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Picture 4.3: Overhead tank view of a fish hatchery

4.1.3 Manpower facilities
Manpower facilities differ in accordance with season and off-season which are presented in
Table 4.4. At least one skilled technical and 3-21 non-technical persons are engaged in the

hatchery site. Technical or skilled person is only one in most of the hatcheries except in three
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hatcheries of Sreemongal where two technical people are present. Most of the hatcheries
usually hire seasonal manpower (daily labour) in breeding season. Typically total manpower
in every hatchery ranges from 2 to 23 (Technical & Non-technical) but in breeding season it

becomes 7 to 43.

Table 4.4: Existing manpower facilities of fish hatcheries in greater Sylhet

SL. | Name and address of hatchery Manpower (Nos.)
No. Technical Non- [ Seasonal | Total
technical

01 | Fish Seed Multiplication Farm Golapgonj, Sylhet 1 3 5 9
(Gowt.)

02* | Fish Seed Multiplication Farm Khadimnogar,
Sylhet (Gowt.),

03 | Chowdhury Hatchery, Jokiganj, Sylhet 1 3 3 7

04 | Dream Agro Fisheries Limited, Biswanath, Sylhet 1 3 3 7

05 | Rifat Agro Hatchery, Golapganj, Sylhet 1 3 4 8

06 | Kulaura Mini Hatchery, Kulaura, Moulvibazar 1 1 5 7
(Gowt.)

07 | Fish Seed Multiplication Farm (Gowt.), 1 3 5 9
Moulvibazar

08* | Hokadaria and Lotifia Private Limited,
Moulvibazar,

09 | Mama Vagina Hatchery, Kontinala, Juri, 1 5 3 9
Moulvibazar

10 | Sagarnal Fish Hatchery, Juri, Moulvibazar 1 4 3 8

11 | BRAC Fish Hatchery & Brood Fish Development 2 11 10 23
Centre, Sreemongal, Moulvibazar

12 | British Bangla Agro Ltd., Sreemongal, Moulvibazar 2 7 8 17

13 | Raja Fishery & Hatchery Pvt. Ltd., Sreemongal, 2 21 20 43
Moulvibazar

14 | Carp Hatchery Complex, Shantiganj, Sunamganj 1 7 5 13
(Gowt.)

15 | Suranjit Sen Gupta Fish Farm, Dirai, Sunamganj 1 6 6 13

16 | Bhai-Bhai Fish Hatchery, Duarabazar, Sunamganj 1 5 4 10

17 | Md. Abul Kashem Fish Hatchery, 1 5 4 10
Bishwambharpur, Sunamganj

18 | Golam Mostofa Fish Hatchery, Bishwambharpur, 1 4 3 8
Sunamganj

19 | Md. Ashique Ali Moula Hatchery, Chatak, 1 7 3 11
Sunamganj

20 | Fish Seed Multiplication Farm, Shayestaganj, 1 4 5 10
Hobiganj (Govt.)

21 | Carp Hatchery Complex, Kurshi, Nobiganj, 2 7 5 14
Hobiganj (Govt.)

22 | Surma Fisheries, Kurshi, Nobiganj, Hobiganj 1 6 4 11

23 | Shahjalal Fish Hatchery, Hobiganj Sadar, Hobiganj 1 4 5 10

24 | Bodorshah Fish Hatchery, Hobiganj Sadar, 1 5 4 10
Hobiganj

25 | Sonai Fish Hatchery, Madhobpur, Hobiganj 1 4 3 8

26 | Ruposi Bangla Agro Fishery, Madhobpur, Hobiganj 1 4 5 10

* Hatcheries are not functioning properly, so data were not collected there
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4.2 Status of fry production

Fry production in greater Sylhet is increasing day by day. At present total fry production in
Sylhet is about 12,179 kg. Fry production status of different fish species under different
district of Sylhet in 2014 is presented in the Table 4.5.

Table 4.5: Fry production (kg) of different fish species under different districts of Sylhet in
2014

Name of fish species Districts wise fry production (Kg) Total Fry
- - —— Production

Sylhet Moulvibazar Sunamganj Hobiganj (kg)

Labeo rohita (Rui) 72 668 343 320 1403

Catla catla (Catla) 56 347 283 297 983

Cirrhinus cirrhosus (Mrigal) 95 1110 623 648 2476

Ctenopharyngodon idella 67 470 288 267 1092

(Grass Carp)

Aristichthys nobilis

(Bighead Carp 62 505 274 240 1081

Hypophthalmicthys molitrix 67 530 257 239 1093

(Silver carp)

Labeo bata (Bata) 30 497 152 132 811

Labeo gonius (Gonia) 20 336 43 34 433

Labeo kalbasu (Kalibaush) 25 286 70 62 443

Puntius gonionotus

(Thai Punti) 85 842 574 462 1963

Common carp (Carpio) 20 173 50 43 286

Others (Thai Koi, Pangas,

Shing, Magur) 60 0 30 25 115

Total 659 5764 2987 2769 12179

In 2014, total fry production in greater Sylhet was about 12,179 kg where district wise
production in Sylhet, Moulvibazar, Sunamganj and Hobiganj was about 659 kg, 5764 kg,
2987 kg and 2769 kg, respectively (Table 4.5). From the study, it was observed that highest
fry production was occurred in Moulvibazar district where Sylhet district was lowest. It was
also recorded that Mrigal species was contributed highest amount (2476 kg) of fry production
in greater Sylhet. On the other hand, others species which include Koi, hing, Magur and
Pangas were lowest contribution (115 kg). Rashadujjaman (2011) reported that the
production of spawn and fry was around 4696 kg in Jamalpur. He found that the hatcheries
produced fish seed of a variety of species like Indian major carps, Carpio, Sharpunti, Silver

carp, Grass carp, Magur, Shing, Thai pangas, Thai koi as well as Freshwater prawn.
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Figure 4.1: Species wise fry production (kg with %) from the hatcheries of Sylhet in 2014

In Figure 4.1, the highest fry production came from Mrigal (2476 kg, 20%) followed by Thai
punti (1963 kg, 16%), Rui (1403 kg, 11%), Silver carp (1093 kg, 9%), Grass carp (1092 kg,
9%), Bighead carp (1081 kg, 9%), Catla (983 kg, 8%), Bata (811 kg, 7%), Kalibaush (443 kg,
4%), Gonia (433 kg, 4%), Carpio (286 kg, 2%) and others (115 kg, 1%).

About 15 species of fish seeds are produced from fish hatcheries in greater Sylhet. Among
them 7 species (Mrigal, Thai punti, Rui, Catla, Grass carp, Silver carp and Bighead carp) are
dominant. It was found that Mrigal is the highest contributed species (20%) in greater Sylhet.
Sarder (2007) reported that 14 endemic finfish species are used in hatcheries for seed
production. Among them catla, rohu, mrigal, calbasu and Asian catfishes (Deshi magur and
shing) are predominant. Other species are being used for seed production either under limited

scale or for conservation purpose. These findings are fully support to the present study.
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Siriwardena (2007) also reported that mainly following fish species are produced as fish seed
in Bangladesh, such as-Catla catla, Labeo rohita, Cirrhinus cirrhosus, Labeo calbasu, Labeo
bata, Puntius sarana, Hypophthalmicthys molitrix, Cyprinus carpio, Ctenopharyngodon
idella, Aristichthys nobilis, Puntius gonionotus, Pangasius sutchi, Oreochromis niloticus,
Anabas testudineus, Labeo bata, Labeo gonia, Clarias batrachus, Heteropneustes fossilis,

Ompok pabda, Mystus cavasius, O. mossambicus, O. niloticus etc.
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Figure 4.2: Comparative study of fry production in different districts in Sylhet division
during last three years

From the Figure 4.2, it is found that fry production is highest in Moulvibazar district and lowest
in Sylhet district. In Sylhet distirct the fry production varies from 545-659 kg in the last three
years whereas in Moulvibazar district the figure varies from 4912-5764 kg. In Sunmaganj and
Hobiganj district, the fry production was more or less similar in the last three years which
ranges from 2390-2987 kg. Fry production scenario during last three years revealed that fry
production is increasing gradually in the successive 3 years in greater Sylhet. Although there
are four running hatcheries in Sylhet district but among them only two hatcheries are carp
based and the others are Tilapia and Shing/Magur based. Moreover, most of the private
hatcheries are established recently that’s why the production in Sylhet district is comparatively

lower than other districts. Indian major carps and Thai punti are abundantly produced in the
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entire districts. Exotic carp are also produced in a desirable amount. Some other fish species fry

such as Koi, Pangas, Shing, Magur etc. are also produced in a negligible amount.

4.2.1 Different category of fish hatchery in order to seed production

In accordance with the amount of fry production in 2014, the hatcheries in Sylhet division are
categorized into three types- (a) Small hatchery (fry production within 150 kg) (b) Medium
hatchery (fry production 150-1000 kg) and (c) Large hatchery (fry production above 1000 kg).

Table 4.6: Category of fish hatchery based on fry production capacity

Category Name and address of fish hatchery

Small hatchery (fry production 1) Fish Seed Multiplication Farm (Govt.), Sylhet
within150 kg) — -

2)  Kulaura Mini Hatchery (Govt.), Moulvibazar
3)  Fish Seed Multiplication Farm (Govt.), Moulvibazar

4) Fish Seed Multiplication Farm (Govt.), Shayestaganj,
Hobiganj
5)  Chowdhury Hatchery, Jokiganj, Sylhet

6) Dream Agro Fisheries Limited, Biswanath, Sylhet

7) Rifat Agro Hatchery, Golapganj, Sylhet

8)  Sagarnal Fish Hatchery, Juri, Moulvibazar

Medium hatchery (fry production 1) Carp Hatchery Complex (Govt.), Shantiganj, Sunamganj
from 150-1000 kg)

2)  Carp Hatchery Complex (Govt.), Nobiganj, Hobiganj

3) Mama Vagina Hatchery, Juri, Moulvibazar

4)  Suranjit Sen Gupta Fish Farm, Dirai, Sunamganj
5) Md. Yeahea Bhai-Bhai Fish Hatchery, Duarabazar,

Sunamganj

6) Md. Abul Kashem Fish Hatchery, Bishwambharpur,
Sunamganj

7) Golam Mostofa Fish  Hatchery, Bishwambharpur,
Sunamganj

8) Md. Ashique Ali Moula Hatchery, Chatak, Sunamganj

9) Bodorshah Fish Hatchery, Hobiganj Sadar, Hobiganj
10) Sonai Fish Hatchery, Madhobpur, Hobiganj

11) Surma Fisheries, Nobiganj, Hobiganj
12) Shahjalal Fish Hatchery, Hobiganj Sadar, Hobiganj

13) Ruposi Bangla Agro Fishery, Madhobpur, Hobiganj

Large hatchery (fry production above | 1) BRAC Fish Hatchery & Brood Fish Development Centre,
1000 kg) Sreemongal, Moulvibazar
2)  British Bangla Agro Ltd., Sreemongal, Moulvibazar

3) Raja Fishery & Hatchery Pvt. Ltd., Sreemongal,
Moulvibazar
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From the Table 4.6, it is observed that the numbers of small hatchery, medium hatchery and
large hatcheries are 8, 13 and 3, respectively. Among 6 Govt. hatcheries, 4 hatcheries belong
to Small and 2 hatcheries belong to medium type. It is also reported that, three large category
hatcheries are situated in Moulvibazar district that’s why the fry production of Moulvibazar is
highest (47.32%) than other districts.

4.3 Status of fingerling production

Fingerling production status of different fish species under different district of Sylhet in 2014
are shown in the Table 4.7.

Table 4.7: Fingerling production (Nos.) of different fish species under different district of
Sylhet in 2014

Name of fish Districts wise fingerling production (nos.) Total

species Fingerling
Sylhet Moulvibazar Sunamganj Hobiganj Production

(Nos.)

Labeo rohita (Rui) 450,000 1440000 990000 985000 3,865,000

Catla catla (Catla) 280,000 720000 540000 625000 2,165,000

(C“'/Irrrlg'ar:;“ cirrhosus 540,000 1970000 1770000 1930000 6,210,000

Ctenopharyngodon

idella (Grass Carp) 160,000 400000 350000 270000 1,180,000

Aristichthys nobilis

(Bighead Carp) 170,000 365000 397000 380000 1,312,000

Hypophthalmicthys

molitrix (Silver carp) 178,000 353000 245000 224000 1,000,000

Labeo bata (Bata) 60000 123000 70000 80000 333,000

Labeo gonius (Gonia) 50000 100000 90000 80000 320,000

Labeo kalbasu

(Kalibaush) 70000 90000 80000 90000 330,000

Puntius gonionotus

(Thai Punti) 320,000 850000 765000 960000 2,895,000

Common carp

(Carpio) 70000 90000 100000 100000 360,000

(C’Tri‘f;’;igr)om's nilotica | 3460000 9000000 2200000 2600000 | 17,200,000

Others (Thai Koi,

Pangas, Shing, 272000 370000 288000 345000 1,275,000

Magur)

Total 6,020,000 15,871,000 7,885,000 8,669,000 38,445,000

The total fingerling production was about 38.45 million in 2014 under greater Sylhet (Table
4.7). The number of fingerling production in Sylhet, Moulvibazar, Sunamganj and Hobigan;j
was about 6, 15.9, 7.9 and 8.7 million, respectively. In 2014, the highest production (15.9

million) of fingerling was in Moulvibazar district where lowest (6 million) was in Sylhet
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district. On the other hand, the fingerling production was more or less similar in Sunamganj

and Hobiganj district.
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Figure 4.3: Comparative study of fingerling production in different district under Sylhet

division during last three years

From the last three years fingerling production scenario in greater Sylhet, it is found that the
production is increasing gradually as the fry production. Likewise fry production, fingerling
production was highest in Moulvibazar district and lowest was in Sylhet district. In
Moulvibazar district, the fingerling production was 12, 13.9 and 15.9 million numbers in
2012, 2013 and 2014, respectively whereas in Sylhet district the fingerling production was
3.9, 5.2 and 6 million numbers, respectively in the last three successive years. In case of
Sunamganj and Hobiganj district, the fingerling production was more or less similar in last
three years which varies from 5.5 to 8.7 million numbers of fingerling. According to the
available information, it is reported that the total fingerling production in Sylhet division is
comparatively lower than other division (DD office Sylhet, DoF, 2014) that support to the
findings of present study.
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4.4 Status of fish seed price

Average price of different types of fish fry and fingerling in Sylhet region in the last three
years is shown in the Table 4.8.

Table 4.8: Average price of different types of fish fry and fingerling in Sylhet region

Name of the species 2014 2013 2012
Fry price Fingerling price Fry price Fingerling price Fry price Fingerling price
Tk/kg Tk/pc Tk/kg Tk/pc Tk/kg Tkipc
5-7cm 9-15cm 5-7cm | 9-15cm 5-7cm 9-15cm
Labeo rohita (Rui) 3000 0.60 15 2800 0.60 15 2700 0.55 1.4
Catla catla (Catla) 3500 0.75 2.0 3200 0.75 1.8 3000 0.70 1.7
Cirrhinus cirrhosus 2500 0.55 1.4 2500 0.60 1.4 2200 0.50 1.4
(Mrigal)
Puntius gonionotus 2000 0.60 _ 1800 0.60 _ 1500 0.55 _
(Thai Punti)
Ctenopharyngodon 2500 0.65 1.0 2300 0.65 1.0 2200 0.60 1.0
idella (Grass Carp)
Aristichthys nobilis 3000 0.65 1.6 2500 0.70 15 2500 0.60 15
(Bighead Carp)
Hypophthalmicthys 2300 0.60 1.0 2000 0.60 1.0 2000 0.55 1.0
molitrix (Silver
carp)
Pangasius _ 0.50 1.0 _ 0.50 1.0 _ 0.45 1.0
pangasius (Pangas)
Anabas testudineus _ 0.45 _ _ 0.40 _ _ 0.40 _
( Thai Koi)
Labeo bata (Bata) 1700 0.50 1.0 1600 0.50 1.0 1600 0.45 1.0
Labeo gonius 2200 0.50 1.0 2100 0.50 1.0 2000 0.50 1.0
(Gonia)
Labeo calbasu 2300 0.50 1.0 2300 0.50 1.0 2000 0.50 1.0
(Kalibaush)
Common carp 2100 0.50 1.0 2100 0.50 1.0 2000 0.50 1.0
(Carpio)
Oreochromis _ 1.70 _ _ 1.50 _ _ 1.40 _
nilotica (Tilapia)
Heteropneustes _ 2.00 _ _ 2.00 _ _ 1.80 _
fossilis (Shing)
Clarias batrachus _ 2.00 _ _ 2.00 _ _ 1.80 _
(Magur)

From the present study, it is found that average price rate of fry and fingerling is more or less
same in last three years though it is increased in a very insignificant amount in the successive
years. Presently, average price rate of Catla is highest (BDT 3500/Kg) followed by Rui,
Bighead carp, Mrigal, Grass carp, Silver carp, Kalibaush, Gonia, Carpio, Thai punti, Bata and
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others. Average fry price of Indian major carps vary from 2500-3500 per kg. Fingerling price
is varied according to size, availability, season and market demand. Two types of fingerling
size are mainly sold in greater Sylhet that is 5-7cm and 9-15cm. However, 9-15cm size is not
sold in case of Shing, Magur, Thai punti, Tilapia and Thai Koi. Fingerling price of Indian
Major Carps per piece vary from 0.55-0.75 Tk in case of 5-7 cm fingerling size and 1-2 Tk in
case of 9-15 cm size fingerling. Price of Shing and Magur fingerling/pc is highest that was
about 1.8Tk, 2Tk and 2Tk in 2012, 2013 and 2014 respectively. The price rate of
spawn/hatchlings at the staring period of breeding season is 1800-3500 Tk. and then the rate
decreased to 1000-2500 Tk. at the end of the season.

Sale price of fish seeds seriously affects the profitability of fish seed production. Price of fish
seeds observed in this study is somewhat different than those of Sarkar (1995). He reported
that the highest price of spawn for Catla (BDT 7,000/kg) followed by Grass carp, Bighead
carp (Aristichthys nobilis), Kalibaush (Labeo calbasu), Common carp, Silver carp, Sharpunti,
Rui and Mrigal. On the other hand, Siddique (1999) studied fish seed multiplication farms in
some selected areas of Bangladesh where market price of Mirror carp (Cyprinus carpio var.
specularis) (BDT 300/1000 fish) was highest followed by Grass carp, Catla, Sharpunti,

Carpio, Rui, Mrigal and Silver carp.

The value of hatchery products such as spawns and fingerlings is also variable depending on
several factors, viz. species, supply, demand, season, transportation and quality of spawns. It
is reported that the price of spawns of Indian Major carp and Chinese carp varies both in
private and public farms from 1,000 to 3,000 BDT per kg (Sarder, 2007). On the other hand,
the average price of quality carp spawns produced in public farms is 4,000 BDT per kg with a
price reduction by 1,000 BDT per kg from July of the year (Ullah, 2010). Similarly, the price
of 2 to 3 inch-sized carp fingerlings varies from 200 to 1,000 BDT per 1,000 individuals
(Sarder, 2007). The average price of 2-15 cm-sized quality carp fingerlings from public farms
is 500 BDT per 1000 individuals (Ullah, 2010).

4.5 Present broodstock situation in greater Sylhet

4.5.1 Present status of Brood Fish
Dwivedi and Zaidi (1983) reported that broodstock is a prerequisite for all types of
hatchery production and proper broodstock management which lead to better

breeding responses and increased fecundity, fertilization, hatching and larval survival
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rates and more viable fish seed. The present status of brood fish used in the hatcheries of
Sylhet region and their projected demand are given below:

Table 4.9: Status of Brood fish used in hatcheries of Sylhet region

SL. | Name and address of hatchery Existing brood | Projected Demand
No. fish (Kg) of Broods (kg)
01 | Fish Seed Multiplication Farm Golapgonj, Sylhet (Gowt.) 715 800
02* | Fish Seed Multiplication Farm Khadimnogar, Sylhet 0 0
(Gowt.),
03 | Chowdhury Hatchery, Jokiganj, Sylhet 455 646
04 | Dream Agro Fisheries Limited, Biswanath, Sylhet 380 550
05 | Rifat Agro Hatchery, Golapganj, Sylhet 420 600
06 | Kulaura Mini Hatchery, Kulaura, Moulvibazar (Govt.) 370 550
07 | Fish Seed Multiplication Farm (Govt.), Moulvibazar 1331 1651
08* | Hokadaria and Lotifia Private Limited, Moulvibazar, 0 0
09 | Mama Vagina Hatchery, Kontinala, Juri, Moulvibazar 3000 3500
10 | Sagarnal Fish Hatchery, Juri, Moulvibazar 2350 2800
11 | BRAC Fish Hatchery & Brood Fish Development Centre, 20000 23000
Sreemongal, Moulvibazar
12 | British Bangla Agro Ltd., Sreemongal, Moulvibazar 10000 14000
13 | Raja Fishery & Hatchery Pvt. Ltd., Sreemongal, 10000 14000
Moulvibazar
14 | Carp Hatchery Complex, Shantiganj, Sunamganj (Gowt.) 3200 3650
15 | Suranjit Sen Gupta Fish Farm, Dirai, Sunamganj 2300 2750
16 | Bhai-Bhai Fish Hatchery, Duarabazar, Sunamganj 2680 3000
17 | Md. Abul Kashem Fish Hatchery, Bishwambharpur, 1855 2210
Sunamganj
18 | Golam Mostofa Fish Hatchery, Bishwambharpur, 1700 2080
Sunamganj
19 | Md. Ashique Ali Moula Hatchery, Chatak, Sunamganj 1650 1868
20 | Fish Seed Multiplication Farm, Shayestaganj, Hobiganj 1225 1643
(Gowt.)
21 | Carp Hatchery Complex, Kurshi, Nobiganj, Hobiganj 2800 3210
(Gowt.)
22 | Surma Fisheries, Kurshi, Nobiganj, Hobiganj 2970 3344
23 | Shahjalal Fish Hatchery, Hobiganj Sadar, Hobiganj 1080 1342
24 | Bodorshah Fish Hatchery, Hobiganj Sadar, Hobiganj 1360 1646
25 | Sonai Fish Hatchery, Madhobpur, Hobiganj 1250 1532
26 | Ruposi Bangla Agro Fishery, Madhobpur, Hobiganj 1450 1800
Total 74541 92172

*Presently 2 hatcheries are not producing fish seeds, so they have no brood fish
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From the survey, presently functional of 24 private and public hatcheries in greater Sylhet
reportedly use around 74,541 kg of broods of different fish species and projected demand of
brood is about 92,170 kg, (Table 4.9). Stock of brood fish is comparatively higher in BRAC
Fish Hatchery & Brood Fish Development Centre, Sreemongal, Moulvibazar than any other
hatcheries of Sylhet division. It comprises about 20,000 kg of brood fish presently followed
by British Bangla Agro Ltd., Sreemongal, Moulvibazar (10,000 kg) and Raja Fishery &
Hatchery Pvt. Ltd., Sreemongal, Moulvibazar (10,000 kg) and others. In contrast, Kulaura
Mini Hatchery, Kulaura, Moulvibazar has the lowest stock of brood fish which is a public
hatchery. It includes approximately 370 kg of brood fish. The other hatcheries broodstock
vary from 380-3200 kg.

Similarly, as per the data collected from the CSISA (Cereal Systems Initiative for South
Asia) Jessore Hub Region, there were around 99 operational carp hatcheries in Greater
Jessore, Greater Barisal, Greater Khulna and Greater Faridpur region. From this account they
estimated that 798.67 ton brood was stocked by the hatcheries in the region. Accounting for
replenishment demand of 15% per annum, the annual demand for brood stock in the region
was estimated around 119 ton (World Fish Center, 2012). Roy (2007) conducted a research
on Rangpur district and he found that the brood fish availability was around 174 ton (174,386
kg) where the actual requirement of brood for the functioning hatcheries was around 256 ton
(256,602 Kkg).

Picture 4.4: Carp Hatchery Complex, Kurshi, Hobiganj
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Picture 4.5: Different pictures represented different activities in a hatchery

Management of brood stock is the prime way to improve the quality of carp seeds. Brood
stock is the heart of the fish seed production farm. The success of induced breeding depends
on the availability of sufficient number of brood fish and their proper management (Sarder,
2007). It was observed that most of the hatcheries or farms in Bangladesh used under

weighted and sized fishes for breeding. However, for the improvement of seed quality, 2-3
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year old mature males and females of natural origin are recommended as brood fish. Brood
stock of the same age may also be collected from culture ponds. For exotic species the culture

pond is the only source of brood stock (Sarder et al., 2002).

4.5.2 Sources of Brood Fish

Most hatcheries rear their own broodstock and usually do not recruit broodstock from natural
sources (rivers) or exchange breeders between farms. Each hatchery, therefore, can be
considered as an isolated, self-sustaining and genetically closed unit (Eknath and doyle,
1990).

B Own source
M River source
O Nursery & Grow out

farmer

@ Other farm

Figure 4.4: Sources of Brood Fish (%) used in the hatcheries

From the figure 4.4, we can find that in the hatcheries of Sylhet region 52.93% brood fish is
used from their own source which is followed by nursery and grow-out farmers’ source
(23.64%), river source (12.97%) and other source (10.46%). They rarely exchange brood fish
with nearby hatcheries. They also include brood fish from natural sources hardly. As a result,
the broods are mainly under sized, poor health condition, and mostly taken from table fish
from left over fingerlings through negative selection. The so-called brood ponds adjacent in
the hatchery sites facilitate normal practice with a very high density without proper feeding
and management. They supply feed in a required amount only in the breeding season of the

fishes.
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According to World Fish Center (2012) 15% of the current brood stock maintained by the 21
hatcheries that were interviewed in the Jessore and Satkhira districts was sourced from public
hatcheries, 3% was sourced directly from rivers, 60% from nursery and grow-out farmers and
22% was replenished from their own stock. The study also reported that they were unable to
adopt good hatchery management practices mostly because of unavailability of quality brood
stock. Their study is somewhat different from the present study.

4.6 Fish seed quality

Quality fish seed production is the prerequisite for sustainable aquaculture. In Bangladesh
production of seed is not a problem but the crucial factor is to maintain its quality. Over the
last two decades Bangladesh became self-sufficient to produce and distribute fry to the users
but the quality of seed has been deteriorated. Inbreeding, interspecific hybridization, negative
selection of broods, improper broodstock management are common phenomena in hatcheries
especially in the private hatcheries. These factors result in low growth rate, high mortality,
deformities, less fecundity of fry and so on. Many of the private hatcheries keep very small
number of broods and rarely recruit new broods from outside; if they do, recruitment takes
place from subsequent generations of the same stock. Some hatchery operators/owners collect
broods from the farmers’ grow-out ponds during breeding season and sell them out after
breeding. Breeding of same broods more than one time in a season is another common
practice in many hatcheries that presumably deteriorates the larval quality and increases the

occurrence of deformed larvae and death.

From the survey study of Focus Group Discussion (FGD), the nursery owners reported that
the quality of fish seed is not so good in Sylhet region. They also reported that public
hatcheries comparatively produce good quality fish seed than the private hatcheries. Private
hatchery owners have a commercial thinking. They give importance on quantity rather than
quality of fish seed. As a result, most of the private hatcheries do not produce good quality
fish seed. Presently, both public and private hatcheries and nurseries are producing fish seeds,
but there has been a growing concern over the availability of good quality seeds for
sustainable fish production (Sattar and Das, 2002). Hussain and Mazid (1997) reported
reduced growth, physical deformities, diseases and high mortality in hatchery produced carp
seed and they have identified improper management of broodstock, unconscious negative
selection of broods, unplanned hybridization and inbreeding as the probable reasons behind

these reduced performances.
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4.7 Awareness level of hatchery related people about quality brood

Awareness of some basic questions about quality brood was interviewed to the hatchery
related people in greater Sylhet area is reflected in Table 4.10. Different information such as
aware of quality brood and their sources & management, bad effect of inferior quality brood
used, inbreeding problem with negative consequences, water and health management etc.
were asked to the respondents.

Table 4.10: Level of awareness on brood fish cultivation by Hatchery Owners/ Operators and
other related people (Sample size 100)

Fully Well Little | Do not

aware Aware knows | know
Aware of quality brood 50 10 20 20
Actual source of quality brood 30 30 20 20
Experience about brood management 20 20 20 40
Bad affect of low quality brood 30 20 20 30
Inbreeding problem 15 15 20 50
Negative consequences of inbreed brood 25 10 25 40
Malnutrition problem for brood fish 15 25 30 30
Water management 20 20 30 30
Health management 10 15 25 50

Most of hatchery related people actually either do not know or knows a little regarding
responsible culture of brood fish. They actually feel that function of hatchery is to produce
spawns as much as possible and to sell those and always think more benefit. Even though the
hatchery related people overlook such sorts of things to maintain quality seed production. It
was reported that fish farmer and nursery operators were found to be more conscious than
those of hatchery related people on the effect of bad quality of seeds and inbreeding problem.
Most of the related people told that they were known little and do not know about the aware
indicator (Table 4.10). Majority of the respondent reported that they do not know the
awareness information clearly. This awareness should be strong among the hatchery related
people as the problem becomes thoughtful due to their activities. Some respondents do not

believe the inbreeding problem which may cause the poor growth of fish individual.
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4.8 Negative effects of current practices of low quality brood

Most hatcheries obtain brood fish by rising their own hatchlings on-site and by purchasing
either immature or ready- to- spawn fish. In the case of immature fish, hatcheries rear them in
ponds until they are ripe for spawning. Typically they do not know the source of the brood
fish. As a result, the quality of brood fish is low. However, the negative effects are as
follows-

e Low quality/poor quality fish seeds are produced from hatcheries by using inferior
quality brood and that has been gradual decline of good characteristics of an
individual.

e Negative selection has been occurred in private hatchery for their brood stock.

e Mismanagement in genetic line due to ignorance and easy to procure repeatedly brood
fish to be used in hatcheries which were collected from nearby culture stocks.

e Scope of inbreeding problem, which is prevalent resulting stunned growth, low
production, long periods for reaching to a target size and a short economic return.

e Mortality rate of fish seeds is high due to use of lower quality brood.

e Private hatchery owners use the same brood repeatedly. So poor quality seed are
produced.

e Poor management applied for brood fish which have a negative effect on seed.

e Hatchery owners are not able to collect new individuals of the exotic fishes from their
original source. As a result the growth rate is decreased.

e Unplanned hybridization made by the private hatchery operator. More than 50%
hatchery operators are practiced unplanned hybridization. The private hatcheries
produce intentionally or unintentionally that type of hybridization without scientific
interest mainly for shortage of adequate breeder population. Actually they have no
adequate scientific knowledge for mechanism of hybridization.

From the above points, all negative effects are now hampering the fish culture system due to

inferior quality fish seeds with poor growth and lower production of final product.

4.9 Reaction of farmers for good quality seed

Major farmers in greater Sylhet do not know how to overcome the situation of bad quality
seed. But they are helpless and feel that the production is hampered due to poor quality seed.
They are also ready to pay more for collection of good quality seed. Most farmers do not
have clear understanding of inbreeding leading to deterioration of quality fish seeds

(fry/fingerlings), but they feel and strongly believe that hatchery produced fries and
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fingerlings perform inferiority compared to those with natural fries and fingerlings. Farmers
themselves are not interested to collect spawn/hatching from river origin. Nursery owners

usually collect spawn from local hatcheries.

Farmers are helpless in this regard as all hatcheries use similar practices and quality of all
hatchery produced seeds is from questionable origin. Farmers generally try to know whether
the hatchlings are actually produced using larger individuals or not. Some hatchery owners
even claimed that larger individuals are not capable to produce quality seeds as larger are also
aged ones; and aged parents can’t produce healthy offspring. However, this problem is not
confined to greater Sylhet area. Actually, it is a national problem. To get rid of the problem, it
is essential to develop good and responsible brood management and development program

using inbreed-free stocks.

Table 4.11: Farmer’s opinion to get good quality fish seed

Seed source Strongly desire Desire Less desire | Different opinion
Quality seeds from hatchery 95% 2% 3% 0
Hatchery seeds (from own produced 10% 50% 20% 20%
broods)

Brood culture using river seeds in a 50% 30% 10% 10%
process

Brood Bank or improved genetically 40% 30% 15% 15%

brood produced seed

In the survey area, farmers’ responses to get quality seed are presented in Table 4.11. Most of
the farmers are getting aware that natural seeds perform better than most of the hatchery
produced ones. When most farmers are asked and they strongly desire (50%) and desire
(30%) to build a quality brood stock with rearing river origin natural seed. They also noted
that the hatchery produced seed are ejection made, so these will never be a good result. A
certain number of farmers answered indifferent ways, when asked them. Actually they are

not aware about the fact.
4.10 Risk factor analysis

Risk factor analysis is very important for any study. Possible risk factors and their
minimizing measures were interviewed from both hatchery owners and nursery owners and

their comments are shown in Table 4.12.

MS Thesis 41 | Page



Chapter 4: Results and Discussion

Table 4.12: Possible risk factors and their minimizing measures

Possible risk factors

Minimizing measures

1. Concern about hatchery business

Motivation and awareness build up among the people
of this region about “Hatchery is a profitable
business”

2. Natural disaster (Flood and excessive rain fall)

Pond embankments should be prepared strongly with
flood free level

3. Lack of technical knowledge

Proper training should be provided

4. Poor management

Effective management should be ensured

5. Bad quality feeds

Using quality feeds formulation/ procurement with
self-arrangement

6. Fish diseases

Proper health management
measures

with  precautionary

7. Fish stolen/illegal poaching

Effective surveillance with necessary measures

8. Water pollution

Effective water quality management

9. Lack of working Capital

Advanced payments from stakeholders,
communication with financial organization

10. Shortage of skill manpower

Training may be provided to develop personal
knowledge

11. Iron content in water

Iron treatment plant/iron removal procedure should be
ensured

12. Infrastructure facilities insufficient mostly in case
of government hatcheries

Government should take necessary steps as soon as
possible

13. Budget allocation is not timely in case of
Government hatcheries

Government should allocate the budget in time

14. Separate pond for broodstock is not maintained
properly in accordance with different species

More ponds should be engaged for brood separation

When the hatchery owners and nursery owners were asked about the major causes for

inadequate hatchery business in Sylhet region, they gave several reasons behind this which

are discussed below:

e Most of the people in Sylhet region have a tendency to go abroad. They neglect the

fish hatchery or fish farm business because they are not aware of the profitable

hatchery business and its potentiality. So they have no interest in these types of

business;

e Although there are a lot of rich people in this region, they don’t want to invest their

money in this business because they don’t want to take risk because hatchery business

has some risks and challenges;

e If anyone wants to do business in this sector, there is no suitable entrepreneurs to give

them required loans;
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e Lack of awareness about hatchery business among people in this region;

e Lack of proper extension program from Government part;

e Insufficient motivation and awareness; No development and no expansion of carp or
brood fish culture system; and

e Maximum pond owners are staying in abroad.

Basavaraja (2007) found something different risks in India that are multiple ownership and
multipurpose utilization of resources wherein aquaculture is given least priority in some
states, predation of fish seed by birds (mainly cormorants, kingfisher, herons) and otters,
poaching of broodfish by the staff or outsiders. Sarkar (1995) reported that the crucial
constraints for hatchery operation are sale of spawn, lack of capital, inbreeding, lack of
quality brood fish and theft of brood fish in some selected areas of Bangladesh which are
more or less similar to the present study. Only the major difference of the present study is that
here people have a tendency to go abroad who have the ability of establishing fish hatchery.
They have no interest in this hatchery business.

4.11 Financial information:

In case of public hatcheries yearly investment is more or less same in the last three years but
in private hatcheries yearly investment is increasing more and more with time. Financial
status of hatcheries depends upon operational cost, management cost, area of hatchery,
manpower facilities, production target, hatchery capacity etc. The ratio of production cost and
total benefit in case of public hatcheries is about 1:1.45 and in case of private hatcheries the
ratio is about 1:1.75. However, most of the hatchery owners reported that their profit is not

enough according to investment.

4.12 Institutional involvement:

To operate the government fish seed multiplication farms, government provide money to the
farms by fixing a target with either production of certain kg of spawn or earning of certain
amount of money from selling spawn or fingerling for each year. However, most of the
private hatcheries and nurseries are self-financed. Many private hatchery/nursery operators
take loans/credits from different sources: government banks such as Sonali Bank, Janata
Bank, Krishi Bank, Pubali Bank, Co-operatives; private banks such as Grameen Bank,
Employment Bank (karmosagnsthan Bank); NGOs such as BRAC, Proshika, Caritas, ASA.

They also take money as loan from local rich people those who are close relatives or friends.

MS Thesis 43 | Page



Chapter 5: Summary

CHAPTER FIVE
SUMMARY

The study on performance of quality seed production and brood management status of fish
hatcheries in greater Sylhet was carried out to know the present situation and seed production
scenario of fish hatcheries under four different districts (Sylhet, Sunamganj, Habiganj and
Moulvibazar) from March to August, 2014. The study targets on the hatchery and nursery
owners for data collection. The hatchery related data was collected through face to face
interview with the respondents to know the present fry and fingerling production, price rate
of fish seeds, area of fish hatcheries, hatchery included facilities (manpower facilities, pond
facilities and hatchling tank facilities) and brood management condition (Sources of brood
fish, existing brood fish and their projected demand) etc. Besides, randomly 100 nursery
owners were selected for data collections that are associated with the hatchery business. The
collected data was categorized and analyzed mainly based on descriptive statistical analysis
by MS excel.

From the study, it is found that there are about 26 hatcheries existing in greater Sylhet. Out of
the hatcheries, 19 are in private and 7 are in public sector. The number of hatcheries in four
different districts named Sylhet, Moulvibazar, Sunamganj and Hobiganj is 5, 8, 6 and 7,
respectively. Most of the hatcheries are mainly based on carp species but one hatchery is
based on Shing and Magur and another hatchery is based on Tilapia species. One hatchery in
public sector and one hatchery in private sector are inactive from the year 2011. Among the
hatcheries, Raja Fishery & Hatchery Pvt. Ltd., Motiganj, Sreemongal, Moulvibazar is the
largest hatchery in Sylhet in terms of the area (274 acre), hatchery facilities and production

whereas Kulaura Mini Hatchery, Kulaura, Moulvibazar is the smallest (1.20 acre) hatchery.

All functional hatcheries (24) in greater Sylhet produced roughly 12,179 kg of fry and 38.45
million fingerlings in 2014. In this region, about 74,541 kg of brood fish is available and
expected to rise 92,170 kg in the year 2015. Most of hatcheries do not have quality brood. In
Sylhet about 15 species of fish seeds are available among them 7 species (Mrigal, Thai punti,
Rui, Catla, Grass carp, Silver carp and Bighead carp) are mostly found. From the present
study, it is found that Mrigal is the highest produced fish seed (2476 kg, 20%) in Sylhet
region followed by Thai punti (1963 kg, 16%), Rui (1403 kg, 11%), Silver carp (1093 kg,
9%), Grass carp (1092 kg, 9%), Bighead carp (1081 kg, 9%), Catla (983 kg, 8%), Bata (811
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kg, 7%), Kalibaush (443 kg, 4%), Gonia (433 kg, 4%), Carpio (286 kg, 2%) and others (115
kg, 1%). The price rate of spawn/hatchlings at the staring period of breeding season is 1800-
3500 Tk and then the rate decreased to 1000-2500 Tk at the end of the season. Presently,
average price rate of Catla is highest (BDT 3500/Kg) followed by Rui, Bighead carp, Mrigal,
Grass carp, Silver carp, Kalibaush, Gonia, Carpio, Thai punti, Bata and others. Average price
rate of Indian major carp seed varies from 2500 to 3500 Tk per kg. Fingerling price is varied
according to size, availability, season and market demand. Two types of size are mainly sold
that is 5-7cm and 9-15cm. However, 9-15cm size is not sold in case of Shing, Magur, Thai
punti, Tilapia and Thai Koi. Price of Shing and Magur fingerling/pc is highest that was about
1.8Tk, 2Tk and 2Tk in 2012, 2013 and 2014 respectively. Fingerling price of Indian Major
Carps vary from 0.55-0.75 Tk in case of 5-7 cm fingerling size and 1-2 tk in case of 9-15 cm

size fingerling.

Though the quantity of fish seed production is increasing day by day in this region but the
seed quality produced by the hatcheries is not so good. Most of the nursery owners reported
that fish farmers are very much interested to collect quality fingerlings. They also reported
that public hatcheries comparatively produce good quality fish seed than the private
hatcheries. The present brood condition of maximum hatcheries is not good at all, which are
used in different hatcheries. Most of the hatcheries reported that 52.93% brood fish is used
from their own source which is followed by nursery and grow-out farmers’ source (23.64%),
river source (12.97%) and other source (10.46%). They rarely exchange brood fish with
nearby hatcheries. They also include brood fish from natural sources hardly. The so-called
brood ponds adjacent in the hatchery sites facilitate normal practice with a very high density
without proper feeding and management. They supply feed in a required amount only in the
breeding season of the fishes. Marketing of spawn/fries/fingerlings produced in the hatcheries

in greater Sylhet is satisfactory. Demand of fry and fingerlings is increasing more and more.

However, there are fewer numbers of fish hatcheries in Sylhet compared to other region.
Although there are a lot of rich people, they don’t want to invest their money in this business
due to presence of some risks and challenges in hatchery business. Moreover, most of the
people in Sylhet region have a tendency to go abroad and they neglect the fish hatchery or
fish farm business because they are not fully aware of the profitable hatchery business and its

potentiality.
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CHAPTER SIX
CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

The present study was carried out at the field level of four different districts (Sylhet,
Sunamganj, Habiganj and Moulvibazar) in greater Sylhet from March to August, 2014 to
know the performance of quality seed production and brood management status of fish

hatcheries in greater Sylhet.

From the study, it is found that there are about 26 hatcheries (government-7 and private-19)
existing in greater Sylhet of which two (2) are not running presently. The present fry and
fingerling production of Sylhet division in 2014 are 12,179 kg of fry and 38.45 million
fingerlings, respectively. The brood fish availability is about 74,541 kg and needed amount
for next year is about 92,170 kg. The price rate of spawn/hatchlings at the staring period of
breeding season is 1800-3500 Tk and then the rate decreased to 1000-2500 Tk at the end of

the season.

Seed quality is not so good though the quantity of fish seed is increasing day by day in this
region. For quality seed production, brood condition of a hatchery should be well enough.
But it is a matter of regret that brood management status is not satisfactory in most of the
hatcheries of this region. Most of the hatchery owners rarely include new brood fish from
natural sources and rarely exchange brood fish with nearby hatcheries. The broods are mainly
under sized, poor health condition, and mostly taken from table fish from left over fingerlings

through negative selection.

However, quality brood cultivation is now essential to supply quality seeds from all existing
hatcheries. For that purpose, a massive fruitful program is needed, where the base population
(spawn/hatchlings) should be collected from natural open water or known sources and will be
cultivated properly. Then selection of fast growing and best looking individuals should be
initiated just before or immediately after maturation. The best procedure is to select a few

individuals from as much brood stock sources as possible.
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6.2 Recommendations

Ms Thesis

For quality seed production quality brood culture is very essential. Quality brood
should be collected and produced as much as possible in a hatchery. Hatchery owners
should culture good quality seeds collecting from river or other sources to raise them
as quality brood.

Diversified fisheries resources are available in Sylhet region but the involvement of
people in this sector is not enough that’s why it is needed to motivate them about this
potential sector. Thus hatchery business as well as fisheries sector can be expanded in
this region.

Quality seed production (Inbreed free) should be done as a first step towards quality
grade fingerling production. Indian major carp species including all endemic carps
may be procured from Halda, Jamuna and Padma rivers and exotic carp from their
respective source of origin.

For brood cultivation, quality feed must be ensured for nursing, juvenile and grow-out
stages. Moreover, the water quality parameters and health management must be
followed with necessary inputs.

Hatchery operation should be maintained scientifically by using their capacity.
Present method of over-crowding in hatching jars with spawn must be avoided. Spent
broods both male and female of different species should be released to an isolated
pond for future use.

Periodic assessment of hatchery conditions should be made throughout the country by

a team of senior fish breeding scientists/specialists.
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Appendix

Appendix- 1

Title: Performance of Quality Seed Production and Brood Management
Status of Fish Hatcheries in Greater Sylhet

Survey Form-A

SURVEY QUESTIONNAIRE FOR HATCHERY OWNERS/OPERATORS

(Put code number and fill up the blanks whereas needed)

Sample No Name of the
Hatchery

General Information

1. Name Of ReSPONAENT: ..o e

2. Father’s/Spouse’™s NaMIB: ...ttt e e e e eaeenaens

3. Address: Village/Mouza-.................cocoeeiinnn Union........oooeiiiiiiiie,
Upazila-......... oo oo el DISEPICE e

4. Sex: (Male=1, Female =2)

5. Age (Year): ...coovriiiiiiiic e

6. Religion: (Muslim = 1, Hindu =2, Christian= 3, Buddha=4, Adibasi=5

Others=6 (specify)................)

7. Educational Qualification:

Illiterate=0, Can sign=1, Read & write=2, Primary level=3, Secondary level=4, Higher
Secondary level=5, Graduate & above=6, Others =7 (specify)............cccuven....

8. Occupation: Main- ...............coeeevvennn Secondary/substitute -

9. Marital Status:

Unmarried=1, Married=2, Separated/Divorced=3, Widow/Widower=4
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Fisheries/Hatchery Related Information

1. Name of Fish HatChery: ... ... e

N

Area Of Fish HatChery (ACIe): .. ..ot

w

Hatchery Establishment Year: ... ... e

4. Pond Facilities:

(1) Total pond (nos.): (ii) Area of ponds (Acre):
(a) Broodstock (nos.): (b) Nursery (nos.):
(c) Others (nos.): (Specify............ )

4. Manpower

(a) Total Manpower (nos.):

(i) Skilled manpower (Technical):

(i) Unskilled manpower (non-tech):

(iii) Others (Manager/admin/accounts):

5. Status of Hatchery Unit/shed

(a) Type of Shed: Tin roof house=2, Building=3, Others=4 (Specify....... )
(b) Tank facilities: (i) Bottle Jar: ii) Circular: (iii) Cistern:
(c) Water Facilities: (Shallow tube well=1, Deep tube well=2.

Pond/Haor/Beel=3)

(d) Overhead Tank (water volume): ........................ Lt

(e) Sanitation Facilities: (Service latrine=1, Semi-pucca =2, Pucca sanitary =3)
(f) Electricity Facilities: (None=0, Electricity=1, Solar energy=2)

(g) Availability of generator: (if, No=0, Yes=1)
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6. Status of Fish Seed Production in Last 3 (Three) Years

Appendix

SL. Fish species Quantity of Fish Seed
No. 2014 2013 2012
Fry Fingerling | Fry | Fingerling | Fry | Fingerling
(kg) | (Nos) (kg) | (Nos.) (kg) | (Nos.)
7. Price Rate of Fish Seed in Last 3 (Three) Years
SL. Fish species Average Price Rate of Fish Seed
No. 2014 2013 2012
Fry Fingerling Fry Fingerling Fry Fingerling
(Tk/kg) (Tk/pc) (Tk/kg) (Tk/pc) (Tk/kg) (Tk/pc)
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8. Present Status of Brood Fish used in the Hatcheries

Appendix

SL. No.

Fish species

Existing brood fish
(Kg)

Projected Demand
of Broods (kg)

9. Sources of Brood Fish used in the Hatcheries

SL. Fish species Total Amount of Brood Fish (kg)

No. Own River | Nursery and grow- | Other Farm
source | source | out farmers
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10. Hatchery Management Options

a. Total No. of Broodstock: DMale: D Female: D

b. How many types of fish species are reared as broodstock? D

c. Do you consider for optimum weight of fish used as brood in your hatchery?
(if, No = 0, Yes= 1, Do not think=N/A)

d. Do you supply required feed for brood fish?(Yes or No)

e. Ifyes, how long the required feed management? if, round the year=2,

one/two month before breeding=1, during breeding period=0)

f. What type of food you have to supply? [, ready feed=1, own made=2)

g. Do you care for health and water management of brood fishes regularly?
(if, No = 0, Yes= 1, Sometimes=N/R) (N/R: Not regular)

h. Do you maintain the brood fish exchange with nearby hatcheries?(Yes or No)

i. Do you maintain the stocking density of brood fish?(Yes or No)

J.  How often do you include brood fish in your hatchery from natural sources?

(if, No = 0, every year= 1, 2or 3 years after=2)

k. What is your opinion about the future possibilities of your hatchery?

(if, no =0, yes=1, good future=2, just going on=N/R)

I. At present, are you producing quality seed?(Yes or No)

m. If yes, what types of that grading about good quality seed?

(if, poor = 0, low=1, medium/moderate=2, good=3, high=4)

11. Demand of broods: (Tick mark)

(i) High |:| Moderate |:| Low |:|

(i) Availability of broods:

High E Moderate |:| Low E
(iii) Source: River [ |Culture [ Jothers [ ]

12. Awareness level about good quality seed among hatchery related people:

High E Moderate |:| Low D
Are they received training? Yes D No |:|
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13. Problems/Risk factor

a) What are the main problems found in your hatchery operation?

Problems Causes Probable measures (your
opinion)

Water quality is not

good

Lack of technical

knowledge

Poor management

Bad quality feed

Lower quality brood

Natural disaster (Flood,
drought and excessive
rain fall)

Lack of marketing
facilities

Fish disease

Water pollution

Lack of working
Capital

Shortage of skill
manpower
Environmental problem

Fish stolen/illegal
poaching
Others

14. Financial information

() Yearly investment: a) increasing b)more or less same |:|
(i) Total cost (last year):

(i) Total benefit (last year):

(iv) Net benefit (last year):

(vii) Is profit enough according to investment: yes/no |:|
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15. Do you think, the sufficient number of hatchery established in Sylhet region? Yes/no
(if not, what are the causes?)

16. What are the major constraints for not expansion of hatchery business in Sylhet
region?

17. Institutional involvement

(a) Which organizations are initiated? | |
(None=0, DoF=1, Other Govt. agencies=2, Local govt. =3, NGO=4, Fishers
community=4)
(b) What type of initiation by the organization? [ |
(Technical=1, financial=2, Others (specify............. =4)

18. Comments (If ANy ) ..o

Name and Signature of the Interviewer:
Date:
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Appendix-2
Title: Performance of Quality Seed Production and Brood Management
Status of Fish Hatcheries in Greater Sylhet

FGD QUESTIONNAIRE FOR NURSERY OWNERS

Name of Respondent: ............ooiiiiiiiiiiii e

Sex: (Male=1, Female =2) Age:

Address:

Village/Mouza-...............ccoooeiinnn. Union........ooiiiiiiiie,
Upazila-.........cco oo oo e e bl DISEPICE e

To collect information from the nursery owners the following queries are asked to them:

1. How long have you been involved with this
nursery business?
2. Where from do you collect fish seed usually?

(Government or private hatchery)

3. Which one do you think produce quality seed?

4. How often do you collect fish seed?

5. How many fish ponds do you have?

6. How many fish species do you rear in your
nursery?

7. Which one is most demandable?

8. How much fish seed do you collect usually at a
period of year?

9. Total Fingerling production in your hatchery in a
year?

10. | What are your opinion about the major risks and
their minimizing measures about hatchery
business in Sylhet region?

11. | What are the major constraints for not expansion
of hatchery business in Sylhet region?

12. | What are your recommendations?

MS Thesis 61| Page



	0. Title, Ack, Content & Abstract.pdf (p.1-8)
	1. Introduction.pdf (p.9-13)
	2. Review.pdf (p.14-22)
	3. Materials & Methods.pdf (p.23-26)
	4. Results & Discussions.pdf (p.27-51)
	5. Summary.pdf (p.52-53)
	6. Conclusion & Recommendation.pdf (p.54-55)
	7.Reference.pdf (p.56-61)
	8 Appendix.pdf (p.62-69)

