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Foreword
It is a pleasure for me to note that a report on research output on Impact of
Aquaculture Drugs and Chemicals on Aquatic Ecology and Productivity is going to be
published under the initiative of the Impact of Aquaculture Drugs and Chemicals on
Aquatic Ecology and Productivity Project of BFRI. Aquadrugs and chemicals are widely
used to produce fish and shrimp throughout the country. Rate and amount of use of
aquadrugs and chemicals are increasing day by day as a result of intensification and
diversification of aquaculture. Aquadrugs and chemicals are applied in every steps of
aquaculture from pond preparation to harvest. The project has been designed to
undertake research covering all aspects of use of chemicals and drugs in aquaculture to
find out the impacts of such use on aquatic biota as well as in human health. Fish species
diversity and density in open waters of Bangladesh are declining day by day due to over
exploitation and degradation of habitats. Therefore, aquaculture has been emerged as an
alternative for meeting the increasing demand. Bangladesh has 761 rivers, 146,890 ha of
ponds, 5,488 ha of oxbow lakes and 140,000 ha of brackishwater areas, which offers
excellent opportunities for culture of various species of fish prawn and shrimp. In order
to fulfill the increasing demand, aquaculture in Bangladesh is being intensified. Farmers
are stocking their pond at a greater rate, which necessitates greater use of fertilizers and
supplementary feeding. Feed manufacturers are using different feed additive and growth
enhancer for increased growth. High stoking density and use of artificial feed increases
the risk of diseases outbreak in culture waters leading to mass mortalities and economic
losses. EUS disease in fish seriously out broke in 1988. Shrimp aquaculture in
Bangladesh seriously affected by SEMBV in 1994, which has become a major problem in
recent years and led to great losses to shrimp producers.
The BFRI and BAU conducted research on various aspects of use of aqua-drugs and
chemicals and this report is the outcome of three years endeavor. Results and findings of
eight research projects have been highlighted.
I am very much hopeful that the report will be useful for the fishers, farmers, aquadrugs
treaders, sellers, users, extension workers, students, teachers, specialists, decision makers,
development partners and other interested people.
I praise all who have contributed in conducting research and preparing this report, which
I am sure, will be an asset to help in augmenting conservation of fishery resources by
applying appropriate aquadrugs and chemicals in farms.

Prof. Dr. Subhash Chandra Chakraborty
Director General
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Executive Summary
Development project on Impact of Aquaculture Drugs and Chemicals on Aquatic
Ecology and Productivity has been undertaken to streanthen research activities of the
Institute. The project has been designed to undertake research covering all aspects of use
of chemicals and drugs in aquaculture to find out the impacts of such use on aquatic biota
as well as in human health.

Fish species diversity and density in open waters of

Bangladesh are declining day by day due to over exploitation and degradation of habitats.
Therefore, aquaculture has been emerged as an alternative for meeting the increasing
demand. Bangladesh has 761 rivers, 146,890 ha of ponds, 5,488 ha of oxbow lakes and
140,000 ha of brackishwater areas, which offers excellent opportunities for culture of
various species of fish prawn and shrimp. In order to fulfill the increasing demand,
aquaculture in Bangladesh is being intensified. Farmers are stocking their pond at a
greater rate, which necessitates greater use of fertilizers and supplementary feeding. Feed
manufacturers are using different feed additive and growth enhancer for increased
growth. High stoking density and use of artificial feed increases the risk of diseases
outbreak in culture waters leading to mass mortalities and economic losses. EUS disease
in fish seriously out broke in 1988. Shrimp aquaculture in Bangladesh seriously affected
by SEMBV (Systematic Ectodermal Monodon Baculovirus) in 1994, which has become a
major problem in recent years and led to great losses to shrimp producers.
In aquaculture, chemicals are used mainly in the treatment and prophylaxis of disease
problems, which constitute the largest single cause of economic losses. However, the
increasing use of chemicals in aquaculture has lead to widespread public concern. The
concerns related to human health due to chemical use in aquaculture are repeatedly found
in the published literature. They include allergic reactions in the previously sensitized
persons triggered by chemical residues, and the potential impact on human health
resulting from the emergence of drug-resistance bacteria caused by used of subtherapeutic levels of antibiotic and by antibiotic residues persisting in the sediments of
aquaculture environments.
Results and findings of eight research projects have been highlighted. The benefits of
chemical usage are many. Chemicals increase production efficiency and reduce the
waste of other resources. Currently, huge number and amount of chemicals and drugs are
17

in use in aquaculture. Chemicals have many uses in aquaculture, the types of chemicals
used depending of the nature of the culture system and the species being cultured.
Chemicals and drugs are essential components in pond and tank construction, soil and
water management, enhancement of natural aquatic productivity, transportation of live
organisms, feed formulation, manipulation and enhancement of reproduction, growth
promotion, health management, and processing and value enhancement of the final
product. It assists in increasing hatchery production and feeding efficiency, and improves
survival of fry and fingerlings to marketable size. It is also used to reduce transport stress
and to control pathogens, among many other applications. Farmers use different forms of
limes, such as, calcium oxide (CaO), slake lime {Ca(OH)2}, agricultural lime (CaCO3)
and dolomite lime {CaMg(CO3)2} and fertilizers, such as, urea, TSP and MP.
The most frequently used chemicals anddrugs includes Timsen, Geofersh, Geoprime,
Geotox, Oxygold, Oxymax, Oxyflow, Oxymax, Oxymore, Aquamycine, Oxysentine and
Renamycine. Among the drugs tested, Timsen was found best in all aspects of improving
fish health and water quality.

Antibiotics were found effective to control bacterial

disease in fish.
Disease is one of the most critical problems of fish production both in culture system and
wild condition of Bangladesh. Fishes have been suffering from many diseases such as
Epizootic Ulcerative Syndrome (EUS), tail and fin rot, fungal, parasitic and bacterial
infections. In most cases hemorrhages, septicemia, lesions and gill damage are the
common symptoms of the diseased fish. Edwardsiellosis and bacterial haemorrhagic
septicaemia disease was identified as problem and associated in cultured Pangasianodon
hypopthalmus. Streptococcus agalactiae is a major problem in tilapia culture, especially
in the cage culture. Flavobacterium columnaris caused up to 90% mortality in fry of
Thai koi (Anabas testudineus) and Tilapia (Oreochromis niloticus). Currently, diseases
in Shing (Heteropnaustes fossilis), Thai koi (A. testudineus) and Tilapia (O. niloticus) are
threat to the fish growers. Pathogens, excessive high stocking density, higher input and
inadequate husbandry practices accelerate diseases in the fish farm. In an interviewbased questionnaire survey there were 16 relative sources of risk identified from the
disease farms. Sources of risk for disease outbreak includes higher stocking density,
water quality deteriorate, pond connected to other water body, incomplete pond
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preparation and disease in the previous season in culture ponds were found 92%, 88%,
84%, 72% and 72%, respectively in the disease farm. Emerging diseases causing mass
mortality were recorded in H. fossilis, P. hypophthalmus and A. testudineus in different
Upazillas under Mymensingh district. In December 2012, mass mortality was observed
in Catla catla at Mahamaya Lake in Mirsorai Upazilla under Chittagong district.
Ten different categories and 50 different types of chemicals were found to use in
aquaculture activities. They are antibiotics, disinfectants, gas removal, oxygen supplier,
vitamins and minerals, growth promoter, insect killer, algae killer, predator killer and pH
balance. Among those, 15 types are widely used by the farmers such as Renamycin,
Amoxifish, Ossi-C, Timsen, Aquamysine, Aquamycine, Virex, Aquakleen, Geolite gold,
Oxy Dox F, Polgard plus, Charger gel, Seaweed, Bactisal and Deletix. Productions of
Pangas and Koi in Gouripur and Muktagacha Upazillas were almost double in the
chemical treated ponds compared with non treated ponds.
In Upazillas like Fulpur, Muktahacha and Fulbaria EUS, dropsy, Edwardsiellosis diseases
were recorded with Pangas and Tilapia. Shing had 90-100% mortalities within very short
period from unknown diseases with no obvious symptoms (except swollen abdomen and
spots) provided 30-100% recovery after application of drugs. In EUS affected Tilapia in
Fulpur (20%) and Muktagacha (30%) and farmers used Renamycin, Polgard plus and
Ossi-C with a result of 80-95% recovery. In Edwardsiellosis affected Pangas in Fulpur
(80%) and Fulbariaa (50%), farmers used Renamycin, Timsen, Polgard plus and Ossi-C
in Fulpur and Geolite and Timsen in Fulbaria having 80% recovery in both Upazillas. It
was thus observed that aqua drugs played excellent role in recovery of fish diseases and
maintenance of health. Histopathology in the control ponds, skin-muscle, liver, kidney
and gill of fish had almost normal structure. However, in the chemical treated ponds, the
above mentioned investigated organs of fishes had remarkable pathological changes like
necrosis, hemorrhage, vacuum, melanocytes and partial loss of organs. Thus fishes of
chemical treated ponds although clinically looked normal, but histopathologically they
were severely affected.
Microorganisms reside in the water and sediment of aquaculture facilities, as well as in
and on the cultured species. They may have positive or negative effects on the outcome
of aquaculture operations. Positive microbial activities include elimination of toxic
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materials such as ammonia, nitrite, and hydrogen sulfide, degradation of unused feed, and
nutrition of aquatic organisms such as shrimp, fish production. Quantitative estimation of
aerobic heterotrophic bacteria in pond water and in fish gill filaments and intestine of
Ruhu, Catla, Shingi, Magur, Pangas, Tilapia and Thai koi after feeding of OTC
medicated feed were estimated, and compared with that of pond condition. There were
significant changes in the total bacterial load after feeding antibiotic medicated diets.
The pattern of change in bacterial load in 5 test species was more or less similar.
Antibiotic resistance was developed in bacteria which were collected from OTC treated
feed for 5 days. Shelf life of ice stored Ruhu fish (that were fed antibiotic medicated diet
prior to killing) showed fish were acceptable upto 16 days of storage, indicating little or
no effect of antibiotics on their shelf-life and post-harvest quality.
Chemicals and drugs including antibiotics are applied in ponds to improve water quality
and control diseses. Antibiotics are a group of natural or synthetic compounds that kill
bacteria or inhibit their growth and heavy amounts of antibiotics are administered in fish
feed for prophylactic (disease prevention) and therapeutic (disease treatment) purposes in
aquaculture facilities worldwide. Despite the widespread use of antibiotics in aquaculture
facilities, limited data are available on the specific types and amounts of antibiotics used.
Application dose of chemicals and drugs is important as lower doses do not improve
water quality or control disease while higher dose can kill fish with severe consequences
on water quality. Due to health concern, EU and US FDA banned several chemicals and
drugs those are not allowed to use in aquaculture.

Safty doses of commonly used

chemicals and drugs have been determined that will help to minimize deterioration of
aquatic habitat and will help to increase fish production.
Chemotherapy has progressed internationally for treating the most diversified infectious
disease of fish. However, there are problems associated with the use of such chemicals.
Thus it is the demand of the time to look for alternative means of commercial synthetic
drugs. Plants have been the basis for medical treatments through much of human history,
and such traditional medicine is still widely practiced.

Herbal medicine or

phytochemicals have antiviral, antibacterial, antifungal and antihelminthic properties.
Medicinal plants are vital source of drugs from the ancient time. In Bangladesh, different
kinds of medicinal herbs are available which grow in roadside, small jungles are fellow
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lands and most of them are cultivable with very low cost. Many species of these herbs
are used as directly human food or as medicine such as, Andographis paviculata,
Azadirachta indica, Basella alba, Allium cepa, Allium sativum, Calotorpis gigantean and
Monordica chorantia.
Experiments were conducted on selection of medicinal plant products, preparation of
extracts (crude, semi-crude and fine), selection and collection of fish species, isolation of
bacteria and use of medicinal plant extracts on disease recovery of fishes. Twelve
medicinal plant products, six crude extracts, two semi-crude extracts and four fine
extracts were collected and prepared to observe their effect on disease recovery of fish.
Diseased sarpunti and rui were treated with neem seed oil, kalojira seed oil, neem leaf
extract and mehagoni seed extract for 28 days.

Neem seed oil extracts exhibited

satisfactory recovery in third week with 6 ml/kg feed dose. Disease fish treated with
kalojira seed oil showed the best performance in respect of disease and wound recovery.
Better recovery were found in third week at a dose of 4 ml/kg feed and 6 ml/kg feed.
However, fishes treated with neem leaf extract and mehagoni seed oil extract showed
poor performance in respect of disease recovery of fishes. Among doses 6 ml/kg feed
exhibited the best performance followed by 4 ml/kg feed. More intensive and elaborate
studies are necessary to observe the effects of chemicals, drugs and others with more biochemical parameters.
1.

Introduction

Worldwide pesticide usage has increased dramatically during the past two decades,
coinciding with changes in farming practices and increasingly intensive agriculture.
Environmental pollution caused by pesticides, especially in aquatic ecosystems, has
become a serious problem. Contamination of water by pesticides, either directly or
indirectly, can lead to fish kills, reduced fish productivity, or elevated concentrations of
undesirable chemicals in edible fish tissue which can affect the health of humans
consuming these fish. Residual amounts of pesticides and their metabolites have been
found in drinking water and foods, increasing concern for the possible threats to human
health posed by exposure to these chemicals. Contamination of surface waters has been
well documented worldwide and constitutes a major issue at local, regional, national, and
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global levels (Cerejeira et al. 2003, Spalding et al. 2003). Fish exposed to insecticides
exhibit a variety of physiological responses, including blood balance disturbances. In
order to make an accurate assessment of the hazards that a contaminant may pose to a
natural system, behavioural indices selected for monitoring must reflect the organism’s
behaviour in the field.

Repeated opening and closing of the mouth and opercular

movements are obvious indicators of a toxicant’s effect in fish. Biochemical profiles of
blood can provide important information about the internal environment of the organism
(Masopust 2000). Biochemical alterations are usually the first detectable and quantifiable
responses to environmental change. The evaluation of haematological characteristics of
fish has become an important means of understanding normal and pathological processes
and toxicological impacts. Haematological alterations are usually the first detectable and
quantifiable responses to environmental change (Wendelaar Bonga 1997). Information
about drug residues and pharmacokinetic parameters in aquatic species is relatively
sparse.

In addition, it is difficult to rapidly compare data between studies due to

differences in experimental conditions, such as water temperatures and salinity.

2.

Scope of the Project

Toxicological and environmental problems resulting from the widespread use of
pesticides in agriculture have raised concerns, particularly with respect to the potential
toxic effects in humans and animals. The acute exposure of rainbow trout and common
carp to the pyrethroids deltamethrin, cypermathrin, and bifenthrin are associated with
alterations in haematological and biochemical indices as well as in tissue enzymes,
resulting in stress to the organism. Pyrethroids are therefore classified as belonging to
substances strongly toxic for fish.

Long-term exposure to triazines terbutryn and

simazine in environmental concentrations can affect the biochemical, haematological,
and biometric profiles of common carp.

Biometric, blood, liver biomarkers, and

histopathological responses could be used as potential biomarkers for monitoring residual
pesticides present in aquatic environments and provide useful parameters for evaluating
physiological effects in fish. Other classical morphologic indices (e.g. condition factor
and hepatosomatic index) in fish could provide useful information for evaluating
environmental stress.
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Fig. 1 Rivers of Bangladesh
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Bangladesh is fortunate enough having extensive and huge water resources scattered all
over the country (Fig. 1). The fisheries resources in the country are highly diversified.
The inland capture fisheries resources consists of rivers, canals, floodplains, oxbow lakes,
reservoirs, inundated paddy fields and estuaries, covering an area of 4.3 million ha. The
capture fisheries include freshwater ponds (0.292 million ha) and coastal shrimp farms
(0.14 million ha). There are 260 fish species inhabit rivers, haors, baors and beels of
Bangladesh (Annexure 1). With these available and adequate resources, Bangladesh
offers a unique opportunity to produce enough fish and shrimp for export and domestic
consumption (Fig. 2). However, there are serious constraints such as the demographic
pressure, industrial and agricultural developments etc. leading to serious deterioration of
the aquatic ecosystems beyond ecological tolerance. Natural disasters and man-made
disturbances are also considered as serious constraints in accelerating development
process of the sector. In order to address these diversified issues, an appropriate and well
thought research plan is essentially needed with long-term vision for a sustainable
development of the fisheries sector.

Fig. 2 Aquaculture production in Bangladesh
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There are 761 rivers in Bangladesh (Fig. 1). Many rivers of Bangladesh especially
passing through a town/ city are polluted due to domestic, industrial, agricultural wastes
and effluents.

The rivers Atrai (Natore), Balu (Tongi), Bangalee (Bogra), Bhairab

(Jessore), Brahmmaputra (Mymensingh), Bongshi (Gazipur), Buriganga (Dhaka), Chitra
(Narail), Dhaleshwari (Munshiganj), Gomti (Comilla), Gorai (Kushtia), Haridhoa
(Madhabdi), Jamuna (Jamalpur), Jamuneshwari (Joypurhat), Kaliganga (Manikganj),
Kapotaksha (Jessore), Karatoa (Rangpur), Karnaphuli (Chittagong), Kheru (Bhaluka),
Kirtonkhola (Barisal), Madhumati (Magura), Mahananda (Chapainawabganj), Meghna
(Bhairab

bazar),

Mogra

(Netrokona),

Nabaganga

(Jhenaidaha),

Narashunda

(Kishoreganj), Rupsha (Khulna), Shitalakshya (Narsingdi), Surma (Sylhet), Turag
(Tongi), Teesta (Dinajpur) and Teetas (Brahmanbaria) are polluted due to domestic and
industrial effluents. Industries along the side of the River Karnaphuli damp 50 to 60 t of
wastes per day directly into the river. Moreover, 05 major canals carry domestic and
municipal wastes and effluents to the River Karnaphuli.

The Balu, Buriganga,

Karnaphuli, Surma and Turag are the most polluted rivers in Bangladesh. Chittagong
Urea Fertiliser Factory discharges untreated effluents directly into the River Karnaphuli.
Water quality of rivers of Bangladesh become degraded due to leakage of oil and
lubricants from millions of engine boats. In 1992, rivers of the Sundarban became highly
polluted due to oil discharge/ leakage from the ships anchored at Chalna port. Rivers
flowing by the side of a city/ town or have industries on the bank are most polluted as
these receive municipal, domestic and industrial wastes and effluents (Table 1).
Table 1 Major polluted rivers of Bangladesh with polluting industries, pollutants and
consequences
River
Balu (Tongi)
Bhairab
(Khulna)
Bongshi
(Gazipur)
Brahmaputra
(Mymensingh)

Polluting
Discharge rate
industry
Effluents from Huge
268
different
industries
Khulna News 4 500 m3 hr-1
Print Mills
Effluent from Huge
187 industries
Mymensingh
Huge
city, industries
and factories
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Pollutants/ Chemicals

Remarks

Cd, Cr, Pb, As and Zn

No fish

K, Ca, Mn, Fe, Cu, Zn,
As, Br, Pb, Ni, Sr, Cd,
Rb and Ti
Chemical
mixed
effluents
Chemical
mixed
effluents

No fish
No fish
Decreased
production

fish

River
Buriganga
(Dhaka)

Chandana
(Faridpur)
Dhaleshwari
(Munshiganj)
Haridhoa,
Kalagasia and
Paharia
(Narsingdi)
Ichhamoti
(Pabna)
Jamuna
(Jamalpur)

Jamuneshwari
(Rangpur)
Kaliganga
(Manikganj)
Kapotaksha
(Jessore)
Karatoa
(Panchaghar)
Karnaphuli
(Chittagong)

Polluting
Discharge rate
industry
Five
main 0.60-2.9 m3 s-1
drains of Dhaka
city
277 tanneries
88t waste and
22 000 litre of
effluent day-1
Passenger and Huge
merchant ships
Faridpur Sugar Huge
Mills
Cement
Huge
Factory, many
other factories
and industries
2 000
textile Huge
mills & fabric
industries
North Bengal Huge
Sugar Mills
Jheel Bangla &
Dewanganj
Sugar
Mills,
Urea Fertiliser
Factory
Shampur Sugar
Mills, Rangpur
Distilleries
Fabric
industries
Jessore city

Pollutants/ Chemicals

Remarks

Untreated domestic and No fish
industrial effluents
Different chemicals
Oil,
grease
lubricants
Chemical
effluents
Chemical
effluents
Chemical
effluents

and
mixed Decreased
production
mixed Decreased
production

Huge

fish

mixed No fish

Blackish
water, No fish
Chemical
mixed
effluents
NH3, CaCl2, NaOH, Decreased
H2SO4 and lubricants
production

Huge

fish

fish

NH3, CaCl2, NaOH, No fish
H2SO4, lubricants, hot
water (over 100 0C)
Chemical
mixed No fish
effluents
Solid and liquid wastes
No fish

Huge
Huge

Panchagar
& Huge
Satabganj Sugar
Mills,
Zaz
Distilleries
144 industries
10-12
million
gallon day-1
297 industries
400 t waste day -1

Khalisa danga
(Natore)

40-50
Oil 6 000 t yr.-1
tankers
North Bengal Huge
Sugar Mills

Kirtonkhola
(Barisal)

Municipal
Industries

& Huge
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NH3, CaCl2, NaOH, No fish
H2SO4, lubricants, hot
water (over 100 0C)
Hg, Pb, Cr, Cd & As

Poisonous water,
Fish
diversity
Degradable
and and density have
persistent organic and declined
alarmingly.
inorganic compounds
Oil, lubricants
Blackish
water, No fish
Chemical
mixed
effluents
Chemical
mixed Decreased
effluents & wastes
production

fish

River
Kushiara
(Sylhet)

Polluting
industry
Fenchuganj
fertilizer factory

Mathabhanga
(Darshana,
Kushtia)

Discharge rate
Huge

fish

Huge

Ammonia
chemicals

fish

Huge

Oil, grease and other Decreased fish
lubricants
species diversity
and production
Blackish
water, No fish
Chemical
mixed
effluents

Huge

Narashunda
(Kishoreganj)

Kaliachapra
Sugar Mills

Huge

Narod Nad
(Natore)

North Bengal
Sugar Mills and
Jamuna
Distilleries
North Bengal
Paper Mills
Khulna
city,
many
boats,
ships
&
industries
Fishermen

Huge

Sangu
(Chittagong)
Shitalakshya
(Ghorashal)

Surma and
Dhanu
(Sunamganj)
Tulshiganga
(Noagoan)
Turag (Tongi)

Remarks

CO2, NH3, SO2, (CO 2 + Decreased
N2), oil, CaCl2, NaOH, production
H2SO4 and lubricants
Chemical
mixed No fish
effluents

Carew
&
Company,
Darshana Sugar
Mills
Meghna
Ashuganj
(Bhairab bazar)
Fertiliser
Factory
Mongla, Pasur Merchant ships,
and
Rupsha oil tankers and
(Khulna)
marine vessels
Nabaganga
Mobarakganj
(Jhenaidaha)
Sugar Mills

Padma
(Pakshee)
Rupsha (Khulna)

Pollutants/ Chemicals

Huge

and

Chemical
effluents, hot
(over 100 0C)
Chemical
effluents, hot
(over 100 0C)

Huge
10 t day-1

Huge

Meghna
Huge
Cement
Factory,
Ghorasal Urea
Fertiliser
Factory
Chatak Paper 1 200-1 300
and Pulp Mill
ha-1
Industries
Huge
Noagoan
Municipal area
250
different Huge
industries

other Decreased
production

mixed No fish
water
mixed No fish
water

NaOH, Cl, Hg, Calcium
hypochloride
Solid and liquid wastes,
oil, grease, lubricants

Decreased
production
Decreased
production

fish

Fish poison (Toxic Fish killing
chemicals)
NH3, CaCl2, NaOH, No fish
H2SO4 and lubricants

m3 NaOH, Cl, Hg, Calcium Decreased
hypochloride
production
Solid and liquid wastes No fish
and effluents
K, Ca, Mn, Fe, Cu, Zn, No fish
As, Br, Pb, Ni, Sr, Cd,
Rb and Ti
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fish

fish

In Bangladesh, the aquaculture industry has started to expand from mid 80’s. As a
consequence of expansion, usage of chemicals and drugs has been increased as a part of
management.

It is reported that in commercial farming in the country the farmers

exercise high stocking density, which subsequently necessitates larger use of fertilizers
and supplementary feed. Thus, water quality and aquatic environment of the farms are
deteriorated, which make the fish/shrimp more susceptible to diseases. The disease
outbreak in aquaculture occasionally leads to mass mortalities and economic loses.
Therefore, the farmers/entrepreneurs indiscriminately use chemotherapeutics, feed
additives, growth enhancers etc. in aquaculture in order to increase fish/shrimp
production and to combat diseases. The following are some of the commercial chemical
products and drugs presently used in aquaculture: Lime, Urea, NPK, Heptachlor,
Diazinon, Sumithion, Malathion, Dipterex, Diazinon, Endrin, Di-eldrin, DDT, Mirex,
Malachite Green, Dicofol, Iodine, Chlorine, Zeolite, Benzalkonium chloride (BKC),
Dipterex (Chlorofos, Dylox, Foschlor, Masoten, Neguvon, Trichlorofon), Formalin,
Acriflavin, Antibiotics (Tetracycline, Teramycene, Nitrofuran, Chloramphenicol, etc),
Potassium Permanganate (KMnO4), Disodium Ethylene Diamine Tetraacetate (EDTA),
Aquasafe, Intersafe, Copper A, Povidine, Aquadine 10 and Hormone. However, the list
is by no means exhaustive.
In Bangladesh, as in many other developing countries, chemicals and drugs are widely
used for the treatment of bacterial diseases of fish and shrimp in commercial aquaculture.
They are also used to improve water quality, killing unwanted fish and to enhance
production. Particularly, after mid 80’s when the aquaculture industry has started to
expand in the country, usage of toxic chemicals and drugs has also been increased. Thus,
the toxic chemicals and drugs subsequently get access in aquatic biota, particularly in fish
and shrimp, and in turn, human health through food chain, which is very much
detrimental for the consumers. This toxic deposition in human body may remain year
after year, and may cause serious damage to the next generation. Moreover, the toxic
chemicals may hamper water quality and pond productivity in a long run. It can also
damage the microbial community of the water body. The above cumulative impact
ultimately hampers the total fish production in the country, which is the serious concern.

28

The purposes of usage of some of the widely used chemicals/drugs in aquaculture are
briefly described belowLime is a major chemical used in Bangladesh for soil and water treatment in aquaculture.
It is used to correct pond bottom and stabilize water pH. It is also reported to ensure a
healthy plankton bloom. The farmer must understand the reactions of the various types
of lime to be able to use them for the right purpose and at the proper dose. Otherwise, it
can result negative impact on aquatic environment.
Fertilization is a basic part of pond preparation. Plankton as food for herbivorous fish
must be in adequate quantities before stocking fish. Poultry manure and cow dung are
commonly used for the purpose. Inorganic fertilizers such as urea and NPK mixture are
widely used in pond for phytoplankton production. If the desired phytoplankton bloom is
not achieved, more fertilizer is added, which may cause water pollution.
Zeolite is applied to ponds to remove hydrogen sulphide, carbon dioxide and ammonia,
as it has a strong capacity to absorb molecules. Shrimp farmers use zeolite to clean pond
bottoms. Zeolite is available in the market under various brand names, and it is supplied
as fine grains in bags. The effectiveness of zeolite is still questionable.
Dipterex is widely used to treat for crustacean, monogenean, and protozoan parasites in
pond cultured fish. Recently, Dipterex has been applied to water storage canals and
reservoirs to eliminate wild crustacean vectors of shrimp viruses that enter ponds through
the water supply.

These vectors were found to carry systemic ectodermal and

mesodermal baculovirus (SEMBV) and yellowhead disease (YHD).

To completely

eliminate these crustaceans, farmers use Dipterex at 0.3-0.5 ppm or higher concentrations
than those used for fish.
Diazinon, Sumithion, Malathion, Phostoxin, Endrin, Di-eldrin and DDT are widely used
in pond aquaculture as insecticides and for killing predators/unwanted fish during pond
preparation for fingerling stocking. It was also reported that annually 11,000 tons of 242
types of pesticides/insecticides are used in rice field in Bangladesh (Mazid 2002). The
most commonly used pesticides/insecticides are Heptachlore, Diazinon, Ripchord,
Sumisidin, Furadan, Basudin, Eldrin and Dieldrin. The pesticides/insecticides used in
rice field are being washed out into water.
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It has resulted in eutrophication and

deterioration of water quality, affecting the biotope and thus their fishery, and in turn,
human health. Study is needed along the line for the safety of human health.
Chlorine is used routinely to disinfect water supplies in fish and shrimp hatcheries in
Bangladesh and elsewhere in the world. It is also used to eliminate harmful organisms
entering the pond with water. The most commonly used form of chlorine is powdered
calcium hypochlorite (65% active chlorine content).
Potassium Permanganate (KMnO4) is one of the first chemicals to be used as a
chemotherapeutant in aquaculture, and has been applied since the early part of the
century. In Thailand, it is used to treat against external parasites such as monogeneans,
particularly in the aquarium fish industry. When applied at the rate of about 5 ppm, it is
also a good treatment for external bacterial infections such as Columnaris disease. To
treat against Aeromonas hydrophila, it can be used at 4 ppm in excess of potassium
permanganate demand. For aquarium fish, it can be used at up to 500 ppm as a dip
treatment for 5 minutes. EDTA is a chemical used to improve water quality by reducing
heavy metal concentrations. In shrimp larval rearing, it is applied prior to stocking of
nauplii.

Many hatcheries use EDTA as a treatment for ectocommensal fouling to

stimulate juvenile molting. EDTA is normally applied to remove organic substances in
the water. Malachite Green appeared to be very effective to treat “Ich” in both aquarium
and food fish. It is also used to control Lagenidium in shrimp hatcheries.
BKC is one of the broad spectrum disinfectants used in aquaculture. Thai shrimp farmers
use it to reduce the concentration of plankton and dinoflagellates in closed pond systems.
If it is used in a very small amount (0.1-0.5 ppm) and applied only in one corner, it will
not kill plankton. However, if applied in large amounts, the resulting decomposition of
organic matter will have an effect on animal health.
Iodine is widely used as a disinfectant in hatcheries and ponds. Granular iodine is
thoroughly dissolved in water before spraying over the pond bottom to eliminate aquatic
bacteria and other pathogens. Copper compound is one of the oldest and most widely
used chemicals in fish culture. It is used as a parasiticide against external protozoan
infestation. If copper compounds are used continuously in shrimp ponds, copper may
accumulate in the pond bottom, which is dangerous to shrimp.
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Antibiotics are commonly used in aquaculture nowadays. Infections due to bacteria are
major disease problems in both freshwater and brackishwater aquaculture. Aeromonas
bacteria causes major problems in the culture of freshwater fish and other aquatic
animals. Various species of Vibrio are involved in diseases of brackishwater species
including shrimp. To treat diseased fish, antibiotics are generally applied orally by
mixing with feed. Injection is applied to large fish. Antibiotics are most likely to be
effective when administered at the early stage of a disease. At later stages sick fish
normally refuse to eat. Antibiotics are added to fish feed as growth promotors. The use
of antibiotics for aquatic animals may not only initiate environmental pollution problems
but also can affect human health due to drug residues.
Among the antibiotics, Tetracyclines (oxytetracycline) were identified as the most
commonly used drugs in fish culture practices. The occasional uses of chloramphenicol,
oxolinic acid, nitrofurans, formalin etc. were also reported.

However, the use of

hazardous antibiotics in shrimp aquaculture in Bangladesh has led to widespread
consumer health concern, particularly to the foreign consumers of USA and EU.
Therefore, it is urgently needed to determine the residual effect of toxic antibiotics in
pond sediment water and fish/shrimp health. In freshwater fish, it is used effectively
against Aeromonas hydrophila. Oxolinic Acid is approved by the US FDA for use in
aquaculture and is now widely used in shrimp for treatment of vibriosis. For shrimp, the
rate of use is 2 gm/kg feed/d for 5d, and the withdrawal period is about 15 d at
temperatures greater than 22 0C.
Feed Additives are used now a day in aquaculture. Artificial feeds are often advertised to
contain not only protein, carbohydrate and fat, but also additives such as vitamins,
minerals, carotenoid pigments, phospholipids and many others, to enhance growth and
survival of cultured animals. Hormones such as corticosteroids, anabolic steroids and
other steroids have been incorporated in feed in shrimp hatcheries to make the larvae look
healthy and uniform in size. Vitamins (Vitamin C) are widely used in shrimp diets. In
extensive culture systems, natural food may be abundant enough to provide essential
vitamins, as aquatic organisms require only minute amounts of these substances for
normal growth, metabolism and reproduction.
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However, in intensive aquaculture

systems, natural food is limited, so that the addition of vitamins to the diet is
recommended.
Heavy metals (e.g. Cu, Cd, Co, Cr, Mn, Ni, Pb, Fe, Se and Zn) are persistent and nonbiodegradable chemicals those can be bio-accumulated through the biological chains
(Stanciu et al., 2005). These metals are essential to life and are not harmful when
consumed in small amounts but they can have serious side affects if consumed in large
doses. The mobilization of heavy metals into the biosphere by human activity has
become an important process in the geochemical cycling of these metals. Anthropogenic
impacts including, industrial discharges, domestic sewage, non-point source runoff and
atmospheric precipitation are the main sources of toxic heavy metals that enter aquatic
systems.
Heavy metals available in soil and water can enter into fish other organisms and then in
human body. So, heavy metals are ingested and accumulated in biological bodies or
transport to a higher tropic level through food webs (Cui et al. 2011, Suciu et al. 2010, Fu
et al. 2011).

Exposure to arsenic can cause various cancers, kidney damage, and

ultimately death in human. Exposure to high levels of mercury, gold, and lead has also
been associated with the development of autoimmunity, in which the immune system
starts to attack its own cells, mistaking them for foreign invaders (Cai et al. 2010,
Coeurdassier et al. 2010, Volpe et al. 2009).
Heavy metals can also seriously affect physiology and immune system of fish. As for
example, heavy metals can displace the calcium of the argonite or calcite crystalline
structures by isomorphic substitution. Exposure to water-borne pollutants, a crustacean
capable of osmoregulation usually results in a decrease of it’s Na+ and Cl- regulation and
/ or of its osmoregulatory capacity. Heavy metal might nonspecifically increase the
permeability of the plasma membrane to mono and divalent cations. H2+ increases
membrane permeability.

Mg2+ binds at the surface of the prawn oocyte plasma

membrane to a receptor, which presents most of the characteristics of a divalent receptor.
Hg2+ inhibits N/K-ATPase by binding to a cysteine located in the first transmembrane
segment. A reversible blockade of the Ca 2+ activated nonselective channel in brown fat
cells by mercury and the mercurial compound thimerosal. As mercury is a strong
sulphydiyl reagent; its main biological mechanism of action is to bind to exposed cystine
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residues on proteins, which leads to an impairment of channel functioning by altering
channel permeation and selectivity (Gobas 1993).
Cadmium uptake in fish is inhibited by high aqueous Ca concentrations. Conversely, Cd
has been shown to have an inhibitory effect on Ca uptake in fish. The inhibition of Cd
uptake by Ca channel blockers has been reported in excised gills of the bivalves
Anodonta anatina. Increasing aqueous Ca concentrations reduces Cd accumulation in
both the shore crab Carcinus maenas.
Antibiotics are the group chemicals that have the capacity to kill or inhibit the growth of
micro organisms.

Like heavy metals are persistence in nature.

Antibiotics (e.g.

nitrofaurans and oxytetracycline) are widely used in fish farms to control bacterial
infectious diseases and to limit fish mortality. In fish farming, the widespread use of
antibiotics (e.g. nitrofaurans and oxytetracycline, tetracycline) for treating bacterial
diseases has been associated with the development of antibiotic resistance in Aeromonas
hydrophila, A. salmonicida, Edwardsiella tarda, E. icttaluri, Vibrio anguillarum, V.
salmonicida, Pasteurella piscida, and Yersinia ruckeri (Hernandez 2005). Antibiotics are
also used in pelleted feedstuffs. These substances are released to the aquatic environment
from urine, faeces and also uneaten feed (Hektoen et al. 1995).
Nitrofurans, particularly furazolidone (FZD), furaltadone (FTD), nitrofurantoin (NFT)
and nitrofurazone (NFZ), belong to a class of synthetic broad spectrum antibiotics which
all contain a characteristic 5-nitrofuran ring.

Nitrofaurans were commonly used in

aquaculture as feed additive (Draisci et al. 1997). In 1995, EU banned use of antibiotic due
to concerns about the carcinogenicity of the drug residues and their potential harmful
effects on human health (Van Koten-Vermeulen 1993).

Since 1993, the use of

nitrofurans in agriculture, livestock and aquaculture has also been prohibited in many
countries like Australia, USA, Philippines, Thailand and Brazil because of a possible
increased cancer-risk through long-term consumption (Khong et al. 2004).

Like

nitrofaurans, oxytetracycline is generally considered a very stable substance in the
environment, with half-life of 101 to 364 days (Zuccato et al. 2001). Oxytetracycline is
used to control infectious diseases especially in carp polyculture.
Use of antibiotic, in aquaculture is one of the major concerns because there is evidence
that their use may cause bacterial resistance. Moreover, overindulgence use of antibiotic
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can cause serious damage of ecosystem and human being. It is estimated that over 75%
of the majority of antibiotics disseminated to water at fish rearing facilities spread to the
external environment (Halling-Sorenson et al. 1998). These drugs can accumulate in
ecosystem and enter into the food chain.

3.

Literature Review

Synthetic analogues of the pyrethrins, extracts from the ornamental Chrysanthemum
cinerariaefolium, have been developed to circumvent the rapid photodegradation problem
encountered with the natural insecticidal pyrethrins.

The widespread use of these

insecticides leads to the exposure of manufacturing workers, field applicators, the
ecosystem, and the public to their possible toxic effects (Solomon et al. 2001). During
investigations to modify the chemical structure of natural pyrethrins, a number of
synthetic pyrethroids were produced with improved physical (involatility, lipophilicity)
properties and greater insecticidal activity (knockdown). Several of the earlier synthetic
pyrethroids have been successfully adapted for commercial use, mainly for the control of
household insects. Other more recently developed pyrethroids have been introduced as
agricultural insecticides because of their effectiveness against a wide range of insect pests
and their nonpersistence in the environment. Synthetic pyrethroids are fairly rapidly
degraded in soil and in plants. Ester hydrolysis and oxidation at various sites on the
molecule are the major degradation processes. Pyrethroids are strongly adsorbed on soil
and sediments, and minimally eluted with water.

There is little tendency for

bioaccumulation in organisms (Haya 1989). More than 1,000 pyrethroids have been
synthesized since 1973. Their toxicity for non-target organisms is in the parts per billion
(Bradbury & Coast 1989). Synthetic pyrethroids are non-systemic insecticides. Type I
pyrethroids (e.g. bifenthrin, permethrin) block sodium channels in nerve filaments and
cause the ‘T-syndrome’ in mammals.

Type II pyrethroids (e.g. cypermethrin,

deltamethrin) act by blocking sodium channels and affecting the function of GABAreceptors in nerve filaments. In mammals, type II pyrethroids trigger clinical symptoms
known as the ‘CS-syndrome’ (Roberts & Hudson 1999).
Deltamethrin [(S)-a-cyano-3-phenoxybenzyl (1R, 3R)-3-(2, 2-dibromvinyl)-2, 2dimethylcyclo propan-carboxylate], a widely used pesticide, is among the most effective
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pyrethroid preparations (Bradbury & Coast 1989). Deltamethrin was synthesised in 1974
and first marketed in 1977. It works by paralysing the insect nervous system, giving a
quick knockdown effect following surface contact or ingestion. It is commonly used to
control caterpillars on apples, pears, and hops, and for the control of aphids, mealy bugs,
scale insects, and whiteflies on greenhouse cucumbers, tomatoes, potted plants, and
ornamentals.
Deltamethrin is the active ingredient in Butoflin, Butoss, Butox, Cislin, Crackdown,
Cresus, Decis, Decis-Prime, K-Othrin, and K-Otek. It is the first potent and photostable
insecticide belonging to the type II pyrethroid group. In the summers of 1991 and 1995,
the pesticide caused massive eel (Anguilla anguilla) kills in Lake Balaton, Hungary
following application for mosquito control. In 1995, the presence of deltamethrin was
demonstrated in several other fish species and in sediment samples taken from the lake
(Balint et al. 1995). The mechanism of its toxicity in fish is the same as that of other
pyrethroids containing -cyano-3-phenoxybenzyl groups. They block the sodium channels
of nerve filaments, lengthening the depolarisation phase. They also affect the GABA
receptors in the nerve filaments (Eshleman & Murray 1991).
Cypermethrin [(RS)-α-cyano-3-phenoxybenzyl (1RS)-cis, trans-3-(2, 2-dichlorovinyl)-2,
2-dimethylcyclopropane-carboxylate], another widely used pyrethroid pesticide, is
among the most effective pyrethroid preparations (Bradbury & Coats 1989).
Cypermethrin is the active ingredient in Ammo, Arrivo, Barricade, Basathrin, Cymbush,
Cymperator, Cynoff, Cypercopal, Cyperguard, Cyperhard, Cyperkill, Cypermar, Demon,
Flectron, Fligene, Kafil, Polytrin, Siperin, and Super. The mechanism of its toxicity in
fish is the same as that of other type II pyrethroids (Hayes 1994). Cypermethrin is a
synthetic pyrethroid used for the control of ectoparasites infesting cattle, sheep, poultry,
and some companion animals. Recently, the compound has been used for the control of
ectoparasite infestations (Lepeophtheirus salmonis and Caligus elongatus) in marine cage
culture of Atlantic salmon, Salmo salar (Treasurer & Wadsworth 2004).
Bifenthrin

[2-methylbiphenyl-3-ylmethyl

(Z)-(1RS,

3RS)-3-(2-chloro-3,3,

3-

trifluoroprop-1-enyl)-2,2-dimethylcyclopropane-carboxylate], a newer member of the
synthetic pyrethroid family, is a contact insecticide and acaricide used on a variety of
crops, on stored grain, and as a preconstruction termite barrier. Bifenthrin is the active
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ingredient in Talstar, Bifenthrine, Brigade, Capture, Torant, and Zipak. It is a type I
pyrethroid (Shan et al. 1997), and has some structural similarities to cypermethrin,
tetramethrin, and permethrin but is characterised by greater photostability and insecticidal
activity than earlier pyrethroids (Yadav et al. 2003). It is effective as a gut or contact
insecticide that affects the nervous system of vertebrates and invertebrates. Bifenthrin
acts on sodium channels at the nerve cell endings to depolarize the presynaptic terminals.
It also affects cellular ATPase production (Roberts & Hutson 1999).
Triazines (a six-membered ring containing three carbon and three nitrogen atoms) are
some of the oldest herbicides, with research initiated on weed control properties during
the early 1950s. Triazine herbicides are categorized into two groups, the asymmetrical
triazines, such as metribuzin, and the symmetrical triazines. The major commercially
used symmetrical triazines are simazine, atrazine, propazine, cyanazine, ametryn,
prometryn, prometon, and terbutryn. As a chemical family, the triazines are a group of
pesticides with a wide range of uses. Most are used in selective weed control programs,
others, such as prometon, have no selective properties, which makes them suitable for use
on industrial sites (Fan et al. 2007). A unique member of this family is cyromazine,
which is an insect growth regulator useful in livestock, vegetable, and ornamental plant
applications through interference with insect moulting and pupation. As herbicides, the
triazines may be used alone or in combination with other herbicide active ingredients to
increase the weed control spectrum (Solomon et al. 1996).
Triazine’s herbicidal activity is mediated through the inhibition of photosynthesis (Das et
al. 2000) by blocking electron transport during the Hill reaction of photosystem-II
(DeLorenzo et al. 2001). It binds to a plastoquinine-binding niche on D1, a 32-kD
protein encoded by the psbA gene of the photosystem-II reaction complex (Das et al.
2000). In plants it is metabolized by oxidation to 2-hydroxy derivates and by side-chain
de-alkylation (Roberts et al. 1998).
Terbutryn [(N2-tert-butyl-N4-ethyl-6-methylthio-1, 3, 5-triazine-2, 4-diamine] is used as
a selective pre- and early post- emergence control agent of most grasses and many annual
broadleaf weeds on a variety of crops, such as cereals, legumes, and tree fruits. It is also
used as an herbicide for control of submerged and free-floating weeds and algae in water
courses, reservoirs, and fish ponds (Tomlin 2003). Terbutryn is the active ingredient in
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Prebane, Igran, Shortstop, Clarosan, GS 14260, Plantonit, Gesaprim Combi (with
Atrazine 1:1), Senate (with trietazine), and Igrater 50WP (with metobromuron 1:1).
Terbutryn is moderately toxic to fish (Meister 1992). Kidd & James (1991) reported the
mean lethal toxicity of terbutryn (96 h LC50) 4 mg/L for common carp (Cyprinus carpio)
and 3 mg/L for rainbow trout (Onchorynchus mykiss). Large quantities of terbutryn have
been used since the mid-1980s (Larsen et al. 2000). Terbutryn degrades slowly, with a
half-life of 240 and 180 days in pond and river sediments, respectively (Muir et al. 1980).
Its tendency to move from treated soils into water compartments through runoff and
leaching has been demonstrated, and residual amounts of terbutryn and its metabolites
have been found in drinking water and industrial food products long after application
(Konstantinov et al. 2006). The application of terbutryn has been banned in many
countries because it has the potential to bioaccumulate in organisms, but is still present in
waters (Rioboo et al. 2007).

Simazine (6-chloro-N,N'-diethyl-1, 3, 5-triazine-2, 4-

diamine) is a member of the triazine family of compounds. It is a selective herbicide
used for control of annual broadleaf and grass weeds in raspberries, loganberries,
highbush blueberries, apples, asparagus, and ornamentals.
Non-crop uses include total weed control in industrial areas, at airports, along shelterbelts
and rights-of-way, and for aquatic weed control in ditches, farm ponds, fish hatcheries,
aquaria, and fountains (Arufe et al. 2004). Simazine is the active ingredient in Princep
Caliber 90, Princep Liquid, Caliber, Cekusan, Cekusima, Framed, Gesatop, Simadex,
Simanex, Simtrol, Tanzine, Totazine, and other trade name herbicides as well as in the
algicide Aquazine. Simazine is slightly toxic to fish. Hashimoto and Nishiuchi (1981)
give a value of 40 mg/L for 48hLC50 for Cyprinus carpio and goldfish (Carassius
auratus). Simazine degrades slowly, with an aerobic soil half-life of 91 days and an
anaerobic aquatic half-life of 664 days. The depuration half-life in fish is < 7 days if the
organism is transferred to uncontaminated water following exposure, indicating that
simazine is rapidly excreted or metabolized (Niimi 1987).
Simazine is the second most commonly detected pesticide in surface and ground waters
in the US, Europe and Australia, presumably due to relatively high persistence (Inoue et
al. 2006). Its degradation products are detected less frequently than atrazine and other
triazine pesticides in the aquatic environment. The highest concentration reported in
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surface water in the Czech Republic is 0.06 µg/L (Velisek et al. 2009a). In Europe
simazine levels reach values up to 5 µg/L (Belmonte et al. 2005). Simazine was the most
frequently detected pesticide in 20 counties in California, USA with concentrations
ranging from 0.02 to 49.2 µg/L [US Environmental Protection Agency (US EPA)],
1994).
Ecotoxicological risks associated with pesticides depend on several factors such as type,
concentration and frequency of application.

Pyrethroids and triazines affect fish

physiology. Major negative impact of pyrethroids is their high toxicity to fish (e.g. fish
mortality in Balaton in 1991 and 1995) combined with their use for control of some
parasitic diseases in fish, e.g. Lepeophtherius salmonis in salmon farming. Triazine
residues accumulate in fish tissue. Clinical symptoms of acute toxicity of pyrethroids in
rainbow trout and common carp juveniles includes increased respiration, loss of
coordination, and fish lying on their flank and moving in this orientation. Subsequent
short excitation stages with convulsions, jumping above the water surface, and moving in
circles alternated with resting. Necropsy performed after the acute toxicity test revealed
increased watery mucus on body surfaces. The body cavity contained excess fluid and
showed congestion of visceral vessels (Velisek et al. 2011).
Acute exposure to deltamethrin in rainbow trout is associated with a significantly (P
<0.05) lower concentration of GLU, ALT, and significantly (P < 0.05) greater of TP,
ALB, NH3, AST, and Ca2+ compared to controls.

The common carp exposed to

deltamthrin exhibits significantly higher (P < 0.05) value of NH3, AST, and ALT
compared to controls (Velisek et al. 2011).
Acute exposure to cypermethrin results in a significantly (P < 0.01) lower concentration
of ALP and significantly (P < 0.01) higher concentration of NH3, AST, LDH, CK, and
LACT in rainbow trout compared to controls fish. In common carp cypermethrin results
in a significant (P < 0.01) lower in TP, ALB, GLOB, NH3, LDH, and ALP, and a
significant (P <0.01) higher in GLU, LACT, and CK levels compared to controls
(Velisek et al. 2011). Acute exposure to bifenthrin results in significantly (P < 0.01)
lower NH3 and significantly (P < 0.01) higher concentrations of GLU, LDH, ALP, and
CK in rainbow trout compared to control trout. Common carp exposed to bifenthrin
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shows significantly (P < 0.01) higher levels of GLU, NH3, AST and CK compared to
controls (Velisek et al. 2011).
Acute exposure of rainbow trout to deltamethrin is associated with significantly higher
(P< 0.05) erythrocyte count, haemoglobin content, and haematocrit than in the control
group. On the other hand, deltamethrin exposure in common carp led to significantly
lower values (P < 0.01) of RBC, Hb and PCV compared to controls (Velisek et al. 2011).
Rainbow trout acute exposed to cypermethrin exhibits significantly lower (P < 0.05)
numbers of developmental forms of myeloid sequence and segmented neutrophilic
granulocytes than did untreated fish. Moreover, cypermethrin exposure in common carp
results in significantly (P < 0.01) higher values of RBC, MCV, MCH, and lymphocyte
count (P < 0.01) compared to controls (Velisek et al. 2011). Acute exposure of rainbow
trout to bifenthrin caused significantly higher (P < 0.01) values of MCV, MCH, and
neutrophil granulocyte count compared to controls.

In common carp bifenthrin is

associated only with significantly higher (P < 0.01) of monocyte counts compared to
control fish (Velisek et al. 2011).
Acute toxicity exposure (96 h) of cypermethrin causes severe teleagioectasia in the
secondary lamellae of gills with the rupture of pillar cells and degeneration of
hepatocytes, especially in the periportal zones in rainbow tout. Affected hepatocytes
show pycnotic nuclei and many small vacuoles or one large vacuole in the cytoplasm
(Velisek et al. 2011).

In common carp, acute exposure to cypermethrin results in

hyperaemia and perivascular lymphocyte infiltration in skin, mild hyperplasia of
respiratory epithelium chloride cell activation in the gills and vacuolisation of pancreas
exocrine cells (Velisek et al. 2011). Acute exposure to bifenthrin in rainbow trout and
common carp is associated with degeneration of hepatocytes, especially in the periportal
zones. Affected hepatocytes show pycnotic nuclei and many small vacuoles or one large
vacuole in the cytoplasm.

Moreover bifenthrin in common carp causes severe

teleangioectasia in the secondary lamellae of gills, with the rupture of pillar cells (Velisek
et al. 2011).
Common carp exposed to terbutryn at concentrations of 0.2 and 2 µg/L, significant (P <
0.01) decreases in the level of CREA and Mg and a significant (P < 0.01) increase in
GLU, AST, LDH, and LACT levels in plasma were observed compared with controls
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(Velisek et al. 2011).

Biochemical profiles of carp exposed to simazine at the

concentration of 2 µg/L show significantly higher activity of ALP (P < 0.01) and ALT (P
< 0.05) than controls carp. In carp, simazine at a concentration of 4 µg/L causes a
significant increase in TP (P < 0.05), ALB (P <0.05), ALP (P < 0.01) and ALT activity
(P < 0.05) compared to controls (Velisek et al. 2011).

Common carp exposed of

terbutryn at concentrations of 0.2 and 2 µg/L, RBC, lymphocyte counts, and mean
corpuscular haemoglobin concentrations increases significantly (P < 0.01), and Leuko,
neutrophil granulocyte bands, and MCV decreases significantly (P < 0.01) relative to
controls. Simazine at concentrations of 0.06 µg/L, 2 µg/L, and 4 µg/L led to significant
(P < 0.01) decrease in Leuko relative to controls after 90 days exposure (Velisek et al.
2011).
Long-term exposure to simazine at concentrations of 0.06 µg/L, 2 µg/L, and 4 µg/L
causes severe hyaline degeneration of the epithelial cells of renal tubules of the caudal
kidney of common carp; while, in the control fish, the caudal kidney parenchyma was
intact. The altered tubular epithelium was atrophic in tubules, with and without casts.
Some tubules appear expanded, but, if they did not contain casts, were small with a
thickened basement membrane (Velisek et al. 2011).

Pyrethroid pesticides i.e.

deltamethrin, cypermethrin, and bifenthrin are strongly toxic to fish. Bifenthrin is more
toxic at cooler temperatures, and thus more toxic to cold water fish than to warm water
species, but the toxicity of pyrethroids is little affected by pH or water hardness (Mauck
et al. 1976). Pyrethroids are more toxic to smaller fish than larger ones (Baser et al.
2003). Bradbury and Coats (1989) report mean lethal toxicity of cypermethrin to various
fish species in laboratory conditions to be below 10 µg/L.
Clinical symptoms (e.g. accelerated respiration, loss of movement and coordination, fish
lying at the tank bottom and moving in one spot, subsequent short excitation periods with
convulsions and movement in circles) observed during acute exposure of rainbow trout
and common carp to pyrethroids (deltamethrin, cypermethrin and bifenthrin) (Dobsikova
et al. 2006, Velisek et al. 2006a). Bradbury & Coats (1989) reported signs of fenvalerate
poisoning in fish, that included loss of schooling behaviour, swimming near the water
surface, hyperactivity, erratic swimming, seizures, loss of buoyancy, increased cough
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rate, increased gill mucus secretions, flaring of the gill arches, head shaking, and
listlessness before death.
The main acute haematological response of rainbow trout and common carp to the effects
of pyrethroid was a significant change in the RBC, Hb, MCV, MCHC, lymphocyte, and
segmented neutrophilic granulocyte counts. The reduction in RBC count and PCV value
and the higher erythrocyte haemoglobin of fish can be attributed to haemodilution due to
damage of organs and changes in the haematological parameters PCV, RBC, and Hb,
which can be interpreted as a compensatory response to increase the O2 carrying capacity
of the blood to maintain gas transfer, also indicating a change of the water-blood barrier
for gas exchange in gill lamellae.

Haematological results indicated decrease in

nonspecific immunity (Velisek et al. 2011). A decrease in PCV, Hb, Leuko and RBC has
been reported in carp after poisoning with cypermethrin (Dorucu & Girgin, 2001), and a
decrease in total leukocyte count and neutrophil granulocyte count was observed in carp
following acute poisoning with permethrin (Sopinska & Guz 1998).
The change in blood GLU concentration after pyrethroid exposure demonstrated the
response of exposed fish to metabolic stress. Cypermethrin caused an increase in plasma
NH3 levels, presumably due to an increase in amino acid catabolism and a failure of
ammonia excretion mechanisms.

Increased NH3 concentration indicates organism

inability to convert the toxic ammonia to less harmful substances (Velisek et al. 2011).
An enhanced energy demand caused by short-term pyrethroid stress stimulates the
activity of glutamate dehydrogenase (GDH) which induces glutamate fission into
ammonia and α-ketoglutaric acid utilized in the TCA cycle. The enzymes used for the
purpose are LDH, CK, and transaminases AST and ALT. A significant increase in the
activity of the above mentioned plasma enzymes indicate stress-related tissue
impairment.

Increased activity of transaminases indicated amplified transamination

processes (Velisek et al. 2011). An increase in transamination occurs with amino acid
input into the TCA cycle to cope with the energy crisis during pyrethroid induced stress
(Philip et al. 1995).

The changes in LDH level indicated metabolic changes, i.e.

glycogen catabolism and glucose shift to the formation of lactate in stressed fish,
primarily in the muscle tissue (Velisek et al. 2011). Jee et al. (2005) found an increase in
levels of serum glutamic-acid-oxylacetic-acid-transaminase, glutamic-acid-pyruvic-acid41

transaminase, GLU, and ALP and a decrease in the concentration of plasma TP, ALB,
cholesterol, and lysozyme in Korean rockfish (Sebastes schlegeli) exposed to
cypermethrin. Balint et al. (1995) observed an increase of GLU in Cyprinus carpio after
exposure to deltamethrin. Atamanalp et al. (2002) found changes in the concentration of
Ca2+ and phosphorus in rainbow trout following cypermethrin exposure.
Teleangioectasia of secondary lamellae of the gills and degeneration of hepatocytes in
periportal zones in rainbow trout were observed after cypermethrin exposure (Velisek et
al. 2011). Teleangioectasia indicate acute respiratory distress. Sarkar et al. (2005) found
significant changes such as hyperplasia, disintegration of hepatic mass, and focal
coagulative necrosis in Labeo rohita exposed to cypermethrin. Edwards et al. (1986)
reported acute toxicity symptoms of cypermethrin in rainbow trout including gill flailing,
hyperactivity, loss of buoyancy, and inability to remain upright. Cengiz (2006) observed
histopathological effects of deltamethrin on the gill (desquamation, necrosis, aneurysm in
secondary lamellae, lifting of the lamellar epithelium, oedema, epithelial hyperplasia, and
fusion of the secondary lamellae) of common carp after acute exposure in concentration
of 0.029 and 0.041 mg/L.
Acute effects of pyrethroid pesticides in fish include damage of gills and behavioural
changes.

Because fish are highly lipophilic, pyrethroids are likely to be strongly

absorbed by the gills, even from water containing low levels of pyrethroids.
Degeneration of hepatocytes in periportal zones can imply the influence of toxic
compounds in the digestive tract. The biochemical changes in liver profile may also be
related to hepatocyte damage (Velisek et al. 2011).

Significant changes such as

hyperplasia, disintegration of hepatic mass, and focal coagulative necrosis were found in
Labeo rohita exposed to cypermethrin (Jee et al. 2005). Velisek et al. (2009b) reported
accelerated respiration and loss of movement coordination in rainbow trout and carp
following acute poisoning with metribuzin. These characteristics have also been reported
in Oreochromis niloticus and Chrysichthyes auratus (Hussein et al. 1996) and in
Carassius auratus by Saglio & Trijasse (1998) following acute poisoning with atrazine.
Movement imbalance in freshwater fish (Labeo rohita, Mystus vittatus and Cirrhinus
mrigala) exposed to simazine and cyanazine has been reported by Dad & Tripathi (1980).
Oropesa et al. (2009) reported respiratory distress such as rapid ventilation, increased rate
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of gill cover movements, and floating at the surface of water in common carp after
exposure to simazine.
Biometric parameters of common carp exposed to simazine in concentrations of 2 and 4
µg/L showed increases in HSI relative to controls (Velisek et al. 2011). Biometric
parameters are regarded as general indicators of fish health and the quality of the aquatic
environment. The hepatosomatic index is a non-specific biomarker influenced by factors
such sex, season, disease, and nutritional level (Velisek et al. 2011). Dewey (1986)
reported reduction in body weight and length and decrease of condition in brook trout
(Salvelinus fontinalis) exposed 306 days to atrazine at a concentration of 120 µg/L.
Davies et al. (1994) observed growth rate reduction in the inanga (Galaxias maculatus)
following exposure to low concentrations of atrazine.
Chronic exposure to terbutryn at 0.2 and 2 µg/L resulted in a significant increased in
plasma GLU concentration, demonstrating the response of exposed fish to metabolic
stress (Velisek et al. 2011). Mekkawy et al. (1996) observed increases in GLU levels in
Nile tilapia (Oreochromis niloticus) and catfish (Chrysichtheys auratus) after atrazine
exposure at 3 mg/L. Chronic exposure to simazine at 0.06, 2, and 4 µg/L resulted in a
significant decrease in plasma ALP activity. The source of ALP includes synthesis in the
intestinal epithelium, kidney, and liver and is often increased in response to a biliary
obstruction. Velisek et al. (2008) also reported decreased ALP in rainbow trout after
acute exposure to metribuzin. Chronic exposure to terbutryn at 0.2 and 2 µg/L resulted in
significant increase in plasma AST and LDH activity. Chronic exposure to simazine at 2
and 4 µg/L resulted in a significant decrease in plasma ALT activity.
LDH is the terminal enzyme of anaerobic glycolysis and therefore of crucial importance
in muscle physiology, particularly in conditions of chemical stress when high levels of
energy may be required for a short period of time (Monteiro et al. 2007). The increase in
LDH level indicated metabolic changes, i.e. glycogen catabolism and a glucose shift
towards the formation of lactate, primarily in muscle. A significant change in the activity
of plasma enzymes LDH and the transaminases ALT and AST indicates stress-based
tissue impairment.

Change in activity of transaminases indicates amplified

transamination processes. An increase in transamination occurs with amino acid input
into the TCA cycle to cope with the energy crisis during pesticide stress (Velisek et al.
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2011). Chronic exposure to simazine at 4 µg/L resulted in significant decrease in plasma
TP and ALB concentration (Velisek et al. 2011). In these circumstances, changes in
serum protein concentration might arise from protein leakage from damaged tissue.
Reduction of plasma protein and albumins with chronic exposure are related to the toxic
effects of simazine on the immune system and/or the haemodilution effect, and may
account for the pathological effects on caudal kidney (Velisek et al. 2011). Decrease of
TP in atrazine exposed Nile tilapia and catfish was observed by Hussein et al. (1996) and
Mekkawy et al. (1996). Davies et al. (1994) also observed a decrease in TP in rainbow
trout after acute exposure to atrazine at a concentration of 50 µg/L. Velisek et al. (2009a)
found a decrease in the activity of AST and an increase in GLU, NH3, LDH, CK, and
CREA levels in common carp after subchronic exposure to simazine.
Simazine was associated with decreased leukocyte count relative to controls (Velisek et
al. 2011). Leukocytes are involved in the regulation of immunological function and a
protective response to stress in fish. The reduction in leukocyte count occurs through an
alteration in lymphopoesis and/or altered release of lymphocytes from lymphoid tissues.
Decrease in leukocyte count and the lymphopenia in carp exposed to terbutryn indicated
a reduction in non-specific immunity (Velisek et al. 2011). Prolonged stress may have
caused disruption of leukopoiesis, resulting in reduction in the total leukocyte count.
Exposure to terbutryn was associated with the highest RBC value in fish exposed to the
higher concentrations, when stress-induced RBC release from spleen to blood circulation
was reported (Tort et al. 2002).

Crain et al. (1997) showed that chloro-striazine

herbicides have the ability to stimulate production of the enzyme aromatase, which
converts androgens to oestrogens, and presumably could interfere with sex differentiation
and development. Moore & Waring (1998) observed that an atrazine concentration of 3.6
µg/L altered plasma testosterone and, at 6.0 µg/L, affected KT in Atlantic salmon (Salmo
salar). Triazine pesticides have a direct effect on kidney structure and function in
freshwater fish (Velisek et al. 2008, 2009b).

Caudal kidney of carp with chronic

exposure to simazine showed destruction of the tubules (Velisek et al. 2011). Velisek et
al. (2010) found cell shape changes and lipid inclusions in hepatocytes of common carp
with subchronic terbutryn exposure in concentrations of 4, 20, and 40 μg/L. Similar
alterations in liver were observed by Arufe et al. (2004), who exposed the larvae of
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gilthead sea bream (Sparus aurata) to terbutryn triasulfuron at a concentration of 2.5
mg/L for 72 h. Steatosis in liver of grey mullet (Liza ramada) (Biagianti-Risbourg &
Bastide 1995) has been observed after atrazine exposure. Changes in metabolism of
hepatic lipids and vacuolar degeneration of hepatocytes have been observed in various
fish species exposed to herbicide such as clomazone (Crestani et al. 2007).
From the above literature, it is clearly indicated that chemicals and drugs play an
important role in present aquaculture systems, whether they are intensive, semi-intensive,
semi-closed or closed systems. Certain types of chemicals, if used inappropriately, can
cause damage to aquatic animals and the environment.

Improper use of pesticides

/insecticides in rice field and their runoff from agriculture also affect water and sediment
quality, alter microbial communities and biodiversity, kill non-target animals and plants,
and affect the health of farm workers and consumers. Overuse of chemicals, especially
antibiotics, not only increases production costs but also intensifies adverse consequences.
The adverse impacts of chemical use in aquaculture may be outweighed by their
advantages; however, there has been increasing concern about their uses, and they must
be used with great caution. Impact of drugs on water, pond sediments, fish productivity
and biodiversity should also be studied. Research should be focused not only on the
effects of pesticides alone, but also on interactions of pesticides with other pollutants in
environmental concentrations with long-term exposure, since the aquatic environment
may be polluted by many substances, the effects of which can be potentiated with
concurrent exposures. With these aims the present proposal has been made with the
following objectives.

4.

Objectives

i. To make check list of chemicals and drugs used in aquaculture in Bangladesh and
identification of their sources
ii. To study the impact of drugs and chemicals on aquatic ecology
iii. To study the residual deposition of toxic chemicals and drugs in fish and shrimp
iv. To make awareness among the farmers/entrepreneurs regarding the toxic effect of
chemicals/drugs in aquatic environment through training, workshop, publication
etc
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5.

Research areas and Training programmes

Based on the demand and field requirements following research areas (Table 2) and
training programmes (Table 3) were identified to fulfil the objectives.

Table 2: Identified Research Areas for the project of Impact Aquaculture Drugs and
Chemicals on Aquatic Ecology and Productivity
Sl.
Research Areas
1

Assessment of degree of damage of microbial community due to use/over dose
of chemicals and drugs in aquaculture

2

Survey on the available chemicals and drugs used in aquaculture and fish feed
and make a checklist

3

Study on impact of aqua-drugs and chemicals on fish productivity and
biodiversity

4

Determination of safety doses of aqua-drugs

5

Investigation on the sources of aquaculture chemicals and drugs

6

Efficacy of toxic aqua-drugs in respect of seasons

7

Study on the seasonal and regional variations of toxic drugs and chemicals in
fish and shrimp

8

Investigation on the means through which the toxic drugs and chemicals gain
access into shrimp/fish

9

Development of protocols for identification of unknown toxic component in
water and fish
Identification of risk factors associated with diseases and development of health
management strategies
Testing of local herbal drugs for shrimp/fish disease prevention and control

10
11
12

Evaluation of the present status, bio-chemical composition, shelf life,
performance and effects of commercial fish and shrimp feeds and additives
available in the country

13

Development of species-wise feed for the commercial fish and shrimp

14

Any other emerging issues (Station & Sub-Station, University)
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Table 3 Training Programmmes for the project of Impact Aquaculture Drugs and
Chemicals on Aquatic Ecology and Productivity
Sl. No.
Subject of Training
1
Environment friendly aquaculture and quality fish
production
2
Use of insecticides in pond preparation and their harmful
effect
3
Fish/shrimp disease diagnosis, prevention & control
measures
4
5

Trainees
DoF
officers/
Entrepreneurs
Fish farmers
Progressive Farmers

Safety doses of chemicals and drugs in aquaculture/rice Fish farmers/ Rice
field
farmers
Microbial community in aquatic environment and their Progressive Farmers
importance in aquaculture

6

Soil -water characteristics
aquaculture

for environment friendly Farmers/
Stakeholders

7

Proper fertilization and manuring for production of natural Fish/shrimp Farmers
feed in pond

8

Culture technique of live feed for shrimp

Shrimp farmers

9

Research Methodology, PPA 2008, Office management

BFRI officers/Staff

10

EU and USFDA guideline for safety aquaculture

Shrimp farmers

11

Impact of aqua-drugs on fish biodiversity

Fish farmers

12

Effect of toxic chemical on fish productivity

Fish farmers

13
14

Role of mass media to create awareness regarding the usage Journalists
and effect of toxic chemicals
Best management practices for maximizing fish production Progressive Farmers

15

Improved technique for rice-cum-prawn culture

16

Semi-intensive culture technique of fish without using Progressive Farmers
drugs/chemicals

17
18

Office management and financial rules
BFRI Staffs
Application and efficacy of herbal medicines in fish/shrimp BFRI scientists/ DoF
disease control
Officials

19

Hazardous effect of insecticides in aquaculture
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Progressive Farmers

Fish
farmers/Rice
farmers

6.

General Observations

6.1

Habitat degradation and aquatic life

Habitat is inversely related to aquatic life. Species diversity, density and production are
directly related to the suitability of aquatic habitat. Degraded habitat usually harbour low
number of fish species and produce low production. Each fish species has characteristic
tolerances for habitat, water quality and other conditions.

They have specific

requirements for breeding, feeding, growth, recruitment and survival. Indeed, within
each family, sets of species may be ranked for their tolerances. Some species are tolerant
to the degradation of habitat while some are not. A single species may be highly tolerant
of one form of pollution but intolerant to another.
In Bangladesh, Tenualosa ilisha, Ailia coila, Clupisoma garua, Silonia silondia,
Eutropiichthys vacha and Amblypharyngodon mola are less tolerant to temperature
changes while high tolerant species include Anabas testudineus, Channa orientalis,
Channa marulius, Channa punctatus, Channa striatus, Clarias batrachus, and
Heteropneustes fossilis. According to the limit of upper lethal temperature, the most
tolerant species is goldfish (41°C) and the least tolerant species is grayling (24.1°C).
Tolerance capacity of a species to pollution and environmental degradation depends on
its genetic and physiological characters. Moreover, tolerance capacity varies with the
nature and type of degradation (Varley 1967, Horoszewicz 1973). Tench, common carp,
crucian carp, goldfish and 3-spined stickleback are highly tolerant of poor water quality
whilst chub and barbel are less tolerant. Dace and grayling are classified as intolerant
(Cowx et al. 1995).

In terms of key water quality parameters, such as ammonia,

dissolved oxygen, suspended solids, the major freshwater species of Bangladesh can be
categorised according to their tolerance as follows (Fig. 3):
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High
Koi, Kanpona
Gozar, Shol, Taki, Raga
Shing, Magur
Increasing

Shalbaim, Tarabaim, Kuchia

tolerance

Mani, Kolisha, Tengra, Boal
Rohu, Gonia, Pabda, Ayre, Rita
Catla, Kaliboush, Sarpunti, Mola
Hilsa, Bacha, Shilong, Chapila, Bele
Low

Fig. 3 Tolerance of fish to environmental degradation

6.2

Pollution due to agro-chemicals

Agro-chemicals are also responsible for pollution of river waters. Residues of many
agro-chemicals (e.g., pesticides, inorganic fertilisers) washed down through surface runoff to the river systems, which also responsible for water pollution, and disappearance of
many fish species and decreased fish production. Intensive use of agro-chemicals starts
in the name of so called “Green Revolution” in early sixties when High Yielding Variety
(HYV) of rice has introduced in former East Pakistan (Bangladesh). Agro-crop farmers
were not trained before introducing such agro-chemicals. As a result farmers applied
higher doses than prescribed; consequently, major carps, minor carps and many small fish
species have disappeared from many beels and haors. Total fish production from beels
and haors has declined severely. Rice production has increased in the country at the cost
of disappearance of many fish species and loss of total fish production from beels and
haors. In 1981-1982, a total of 5 578 t of different agro-chemicals were used in crop
fields in Khulna division (Bhouyain 1983). About 30-40% of the input of fertilisers and
agrochemicals in the form of insecticides are generally washed down the rivers during the
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rainy season (Haider 1988) causing water pollution. Fecundity of fish decreases up to
40% due to effect of pesticides and fertilisation and hatching rates decrease to 15% and
25%, respectively.

Due to detrimental effects of agro-chemicals on aquatic biota,

Government of Bangladesh banned different types of agro-chemical products (Table 4).

Table 4 List of banned agro-chemicals in Bangladesh
Sl. No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Name of Pesticides
Aerovap 100EC
Aerodriel 20EC
Aeromal 57EC
Actellic 2% dust
Aerocypermethin
Agridhan 3G
Agrine 85WP
Arifos 20EC
Azodrin 40WSC
Amcodrin 40SL
Bizguard 2P
Bidrin 24 WSC
Bidrin 85 WSC
Bkzne 14G
Benicron 100WSC
Cureterr 3G
Cureterr 3G
Chlordane 40WP
Carbin 85 WP
Carbaryl 85 WP
Sekumetrin 10EC
Cekuthoate 40 EC
Cardan 5G
Cythrin
Chemo DDVP
Corophos 40SL
Diazinon 60EC
Diazinon 14G
Diazinon 14G
Diazinon 90L
Dankavapon 100
Damfin 2P
Damfin 950EC
Diamal 57EC
Dichlorvos 100

Registration Number
AP-41
AP-42
AP-44
AP-99
AP-137
AP-154
AP-187
AP-299
AP-336
AP-340
AP-09
AP-74
AP-80
AP-135
AP-86
AP-30
AP-69
AP-40
AP-54
AP-147
AP-219
AP-225
AP-234
AP-220
AP-245
AP-342
AP-23
AP-236
AP-08
AP-20
AP-13
AP-19
AP-25
AP-55
AP-57
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Sl. No.
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

Name of Pesticides
Detia Gas EXT
Dieldrin 20EC
Dieldrin 50WP
Dieldrin 40WP
Draiwzon 60EC
Devison Glyphosphate
Dimecron 100SL
DDVP 100WP
DDVP 100EC
Daman 100EC
Darsban 20EC
Darsban 20EC
Delapon Na – 85
Enthio 25EC
Folithion USVC 98
Fenitrothin 98
Furadan 3G
Fenkil 20EC
Phoskil 40SL
Gastoxin
Heptachlor 40WP
Kamex
Kekthion 57EC
Kadette 40WSC
Luphos 40SL
Methyl bron
Methyl bromide 98
Melathion 57EC
Melathion 57EC
Melathion 57EC
Manex 2
Melbromid 98
Mebrom
Morestan 25WP
Manzate 200
Megaphos 40SL
Monophos 40WSC
Monodrin 40WSC
Monotaf 40WSC
Macupex 65%
Mortein King Mosquito Coil
Mortein King Mosquito Coil
Nogos 100EC
Nuvacron 40SL

Registration Number
AP-56
AP-69
AP-82
AP-83
AP-190
AP-29
AP-22 & 276
AP-03
AP-151
AP-325
PHP-5
PHP-85
AP-66
AP-64
AP-36
AP-53
AP-85
AP-169
AP-339
AP-195
AP-39
AP-145
AP-178
AP-284
AP-388
AP-38
AP-58
AP-68
AP-78
AP-230
AP-163
AP-185
AP-186
AP-269
AP-301
AP-175
AP-328
AP-09
AP-331
AP-65
PHP-54
PHP-101
AP-26 & 274
AP-98 & 275
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Sl. No.
Name of Pesticides
80
Padan 10G
81
Pillarcron 100SL
82
Phosvit 100EC
83
Polythion 50EC
84
Paramound Cctype
85
Phytox MZ80
86
Poligor 40EC
87
Quick phos
88
Rentokill CCtype 75%
89
Ridan 3G
90
Rizinon 60EC
91
Rexion 40EC
92
Sunfuran 3G
93
Torquue 550 G/L
94
Tamaron 40SL
95
2,4-DNA salb
96
Tecto 2% Dust
97
Uniflow TM Sulphar
98
Vitacron 40SL
99
Vapona
100
Zithilon 57EC
101
Zolone 35EC
102
Zincphospide
Source: Mazid & Haldar 2005

6.3

Registration Number
AP-52
AP-22 & 276
AP-46
AP-32
AP-300
AP-164
AP-180
AP-102
AP-221
AP-131
AP-239
AP-11
AP-171
AP-115
AP-188
AP-34
AP-157
AP-167
AP-341
AP-79
AP-126
AP-67
AP-258

Pollution due to pest controlling chemicals

Currently, a total of 11 000 to 12 000 t of pesticides under 92 groups belonging to 380
types are used annually, mainly for rice, jute, tea, vegetable and sugarcane crops (Mazid
& Haldar 2005) while in 1988, only 20 insecticides, 18 fungicides and two rodenticides
were useed (ESCAP 1988, Showler 1989). Of the total, about 25% i.e., 2 000 t washed
down to rivers, canals and beels through rainwater (Mazid & Haldar 2005). Although
import and production of organo-chlorine pesticides like BHC, DDT, Disulfoton, Eldrin,
Dieldrin, methoxychlor, lindane, ethyl and methyl parathion, phorate, telodrin and
mercury compounds, except for sugarcane crop, have been banned due to their acute
toxicity, environmental persistence, and bio-accumulation (Table 5).
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Table 5 Different types of pesticides and their toxicity
Name

Trade name

Recommended
dose (ha-1)

Mortality
(%)after 96 h

Karbaril
Heptachlore
Dieldrin
Permethrine
Diazinon
Dezomat
Carbophoran
Carbophoran
Carbosulphan
Fenvelarate
Cypermethrine
Cypermethrine
Deltametrhine
Fenprapathrine
Phosphamidon
Dichlorvos
Diazinon
Fenitrothion
Malathion

Sevin 85 SP
Heptachlore 40 P
Dieldrin
Pounce 1.5 EC
Basudin 10 G
Basmid G
Carbophoran 3G
Furadan 5G
Marshal 6G
Sumisidin 20 EC
Ripchord 10 EC
Simbush 10 EC
Decis 1.5 EC
Danitol 10 EC

1.3 kg
4.5 kg
4.5 kg
3.4 kg
16.8 kg
16.8 kg
16.8 kg
16.7 kg
6.0 kg
250 ml
560 ml
500 ml
500 ml
500 ml
840 ml
560 ml
1.68 l
1.12 l
1.12 l

100
100
100
100
100
10
10
100
100
100
100
100
18
5
100
-

Dimacron 100 SCW

Nogos 100 EC
Diazinon 60 EC
Sumithion 50 EC
Malathion 57 EC

Remarks

Low toxic
Highly toxic
Highly toxic
Highly toxic
Highly toxic
Highly toxic
Relatively low toxic
Relatively low toxic
Not toxic
Highly toxic
Highly toxic
Highly toxic
Highly toxic
Highly toxic
Relatively low toxic
Low toxic
Highly toxic
Low toxic
Low toxic

Each year floodwater inundates about one-third of the total area of Bangladesh. The
flood and rain waters carry a portion of the agro-chemical residues to the river, haor and
beel systems for final discharge in the coastal regions. Most fish species cannot survive
insecticides in concentrations higher than 1-10 ppb (parts per billion). In lethal doses, the
run-off water kills fish and other aquatic organisms. A sub-lethal dose for fish may not
bring immediate danger but in the long run, it will induce reproductive failure, decrease
fecundity, early maturity, low hatching rate, low survival of spawn, total sterility, deform
body and behavioural changes in fishes.
In sub-lethal doses, residues of pesticides accumulate in various parts of body of fish,
prawn and other aquatic organisms. From fish and prawn, the residues go into the body
of humans who consumed them causing various diseases. Uptake of organo-chlorines
and mercury by three species of shrimp (Penaeus indicus, Penaeus monodon and
Metapenaeus monoceros) and four species of finfish (Tenualosa ilisha, Coila dussumerii,
Johnius belangerii and Pampus chinensis) from the Bay of Bengal and estuaries is
presented in Table 6.
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Table 6 Agro-chemical levels (ng g-1 dry weight of muscle) in marine and estuarine
fishes and shrimps of Bangladesh
DDT= Di-chloro-di-phynyl-tri-chloro-ethene, DW= Dry weight, N= Number of samples

Species

N

P. indicus
P. monodon
M. monoceros
T. ilisha
C. dussumerii
J. belangerii
P. chinensis

10
10
10
10
10
10
10

6.4

%
DW
245
505
275
395
18
28
22

PBC

DDT

134
16
81
202
113
327
100

4.24
58
66
307
138
84
68

Lindane Heptachlor
29
5
22
56
31
29
23

127
25
75
394
190
105
36

Aldrin

Deildrin

Hg

9
2
5
11
24
35
11

15
0
6
0
0
6
6

252
68
192
80
17.8
96
201

Pollution due to chemical fertilisers

Intensive use of chemical fertilisers also starts in the name of “Green Revolution”.
Chemical fertilisers can increase agro-crop as well as aqua-crops, but indiscriminate use
and large doses have negative impacts on aquatic as well as crop biota. About 1.6 million
t of chemical fertilizers are used in Bangladesh. In aquatic environment, larger doses
usually produce excessive phytoplankton and macrophytes and also have direct chemical
effects.

Beel and haor fisheries have declined severely due to indiscriminate and

excessive use of chemical fertilisers. Residues of chemical fertilisers usually washed
down to openwater systems with surface run-off and may cause eutrophication in rivers,
beels and haors. In 1992-1993, a total of 2.32 million tons of inorganic fertilizers were
used, which increased to 3.30 million tons in 2002-2003, an increment of 41.58%.
Within that period increment of urea fertilizer was about 45%. Urea is very toxic to fish.
Due to impacts of chemicals and drugs many fish species are going to be disappear from
the waters of Bangladesh.

6.5

Threatened to disappeared fishes of Bangladesh

The IUCN made a list of threatened to disappeared fishes of Bangladesh. These species
are considered as threatened fishes of Bangladesh.

The National Categories of

Threatened Animals are based on the Global Threatened Categories of IUCN.
Bangladesh National Criteria were developed on the basis of qualitative data due to the
lack of quantitative ones. The National Categories and Criteria are as follows:
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6.5.1

Categories of status

Critically Endangered (CR): A taxon is Critically Endangered when it is facing an
extremely high risk of extinction in the wild in Bangladesh in the immediate future
(Table 7).
Endangered (EN): A taxon is Endangered when it is not Critically Endangered but is
facing a very high risk of extinction in the wild in Bangladesh in the near future (Table
8).
Vulnerable (VU): A taxon is Vulnerable when it is not Critically Endangered or
Endangered but is facing a high risk of extinction in the wild in Bangladesh in the
medium-term future (Table 9).
Data Deficient (DD): A taxon is Data Deficient where there is inadequate information to
make a direct, or indirect assessment of its risk of extinction in Bangladesh.
Not Threatened (NO): A taxon is Not Threatened when it is out of the four abovementioned categories. i.e. which has no apparent threat of extinction in Bangladesh.

Table 7 Critically Endangered fish species in Bangladesh
Scientific name
Bagarius bagarius
Channa barca
Clupeisoma garua
Eutropiichthys vacha
Labeo boga
Labeo nandina
Labeo pangusia
Pangasius pangasius
Puntius sarana
Rita rita
Sisor rhabdophorus
Tor tor

English name
Gangetic goonch
Barca snakehead
Garua bacha
Batcha bacha
Boga labeo
Nandi labeo
Pangusia labeo
Pangas
Olive barb
Rita
Sisor catfish
Tor mahseer
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Local name
Bagahair
Pipla shol, Tila shol
Ghaura
Bacha
Bhangan, Bata
Nandina, Nandil
Ghora muikha, Longu
Pangas
Sarpunti
Rita
Sisor
Mahashol

Table 8 Endangered fishes in Bangladesh
Scientific name
Badis badis
Barilius bendelisis
Barilius bola
Barilius vagra
Batasio tengana
Bengala elonga
Botia Dario
Botia lohachata
Chaca chaca
Channa marulius
Chela laubuca
Crossocheilus latius
Dermogenys pussilus
Labeo bata
Labeo calbasu
Labeo gonius
Mastacembelus armatus
Microphis deocata
Mystus seenghala
Notopterus chitala
Ompok bimaculatus
Ompok pabda
Ompok pabo
Ptenops nobilis
Rasbora rasbora
Rohtee cotio
Scatophagus argus
Silonia silondia

English name
Local name
Badis dwarf
Napit, Kio bandi
Hamilton’s barila
Joia, Chedra, Koksa
Indian trout
Bhol, Bol
Vagra baril
Koksa, Khoksa
Assamese batasio
Tengra
Bengal barb
Along, Sephatia
Necktic Loach
Rani, Bou
Y-loach
Rani, Putul, Beti
Indian chaca
Chaga, Cheka
Giant snakehaed
Gazar, Gajal
Indian glass barb
Laubuca, Kash Khaira
Gangetic latia
Kalabata
Wrestling half beak Ek thota
Bata labeo
Bhangan, Bata
Black labeo, Kalbasu Kalibaus, Baus, Kalia
Laria labeo
Goni, Kurchi, Ghainna
2-track spinyeel
Baim, Salbaim, Bam
Deocata pipefish
Kumirer khil
Giant river catfish
Guizza, Guizza ayre
Humped featherback Chital
Indian butter catfish Kani pabda, Boali pabda
Pabdha catfish
Madhu pabda, Pabda
Pabo catfish
Pabda
Indian paradise fish Neftani
Gangetic scissortailDarkina, Leuzza darkina
rasbora
Cotio
Dhela, Dhipali, Keti
Spotted scat
Bistara, Chitra
Silondia vacha
Shilong
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Table 9 Vulnerable fishes in Bangladesh
Scientific name
Ailia punctata
Anguilla bengalensis

English name
Jamuna ailia
Indian longfin eel

Chanda nama

Elongate glass
perchlet
Indian glassy fish
Asiatic snakehead
Reba carp

Chanda ranga
Channa orientalis
Cirrhinus reba
Macrognathus aral
Monopterus cuchia
Mystus aor
Mystus cavasius

One-spine spinyeel
Gangetic mud eel
Long-whiskered
catfish
Gangetic mystus

Nandus nandus
Notopterus notopterus
Plotosus canius
Puntius ticto

Mud perch
Grey featherback
Canine catfish-eel
Ticto barb
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Local name
Kajuli, Baspata
Bamosh,
Bao
baim,
Telkoma
Chanda, Nama chanda
Chanda, Lal chanda
Telo taki, Raga, Cheng
Raik,
Tatkani,
Bata,
Laacho
Tara baim
Kuchia
Ayre, Aor
Kabashi tengra, Golshatengra, Gulsha
Meni, Bheda
Foli, Pholi
Gang magur
2-spot barb; Tit punti

7.

Investigation on Chemicals and Drugs Used in Aquaculture Practices in
Bangladesh

7.1

Background and Justification

Fish catches from open waters in Bangladesh are declining day by day due to over
exploitation and degradation of habitats. Therefore, aquaculture is being looked upon as
a panacea for meeting the increasing demand. Bangladesh has 146,890 ha of ponds,
5,488 ha of oxbow lakes and 140,000 ha of brackishwater areas, which offers excellent
opportunities for culture of various species of carps, tilapia, catfish and various species of
prawn and shrimp. In order to fulfill the increasing demand, aquaculture in Bangladesh is
being intensified. People are stocking their pond at a greater rate, which necessitates
greater use of fertilizers and supplementary feeding.

Feed manufacturers are using

different feed additive for increased growth. Some organic/inorganic products as coming
to farmers as fish/shrimp growth enhancer. High stoking density and use of artificial feed
increases the risk of diseases outbreak in culture waters leading to mass mortalities and
economic losses. EUS disease in fish seriously out broke in 1988. Shrimp aquaculture in
Bangladesh seriously affected by SEMBV (Systematic Ectodermal Monodon
Baculovirus) in 1994, which has become a major problem in recent years and led to great
losses to shrimp producers.
In aquaculture, chemicals are used mainly in the treatment and prophylaxis of disease
problems, which constitute the largest single cause of economic losses. However, the
increasing use of chemicals in aquaculture has lead to widespread public concern. The
concerns related to human health due to chemical use in aquaculture are repeatedly found
in the published literature. They include allergic reactions in the previously sensitized
persons triggered by chemical residues, and the potential impact on human health
resulting from the emergence of drug-resistance bacteria caused by used of subtherapeutic levels of antibiotic and by antibiotic residues persisting in the sediments of
aquaculture environments. Generally, small-scale farmers in Bangladesh use rice bran
and oil cakes as supplementary feed in carp culture, while fish meal is used additionally
in prawn and catfish culture. The chemicals they use are different forms of limes, such
as, calcium oxide (CaO), slake lime {Ca(OH)2}, agricultural lime (CaCO3) and dolomite
lime {CaMg(CO3)2} and fertilizers, such as, urea, TSP and MP.
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No significant work has been done on the impact of use of chemical and feed additives in
aquaculture in Bangladesh, which may be a health hazards to human. Little work has
been conducted on the use of chemicals and feed additives in aquaculture in their impact
on fish/shrimp body. Work has been done on the use of pesticide in agriculture on the
fishery resource. With the intensification of aquaculture, different farm are trying to
introduce chemotherapeutics, growth enhancers, feed additives and hormones in order to
increase the growth and combat disease. BFRI tested some of that products, which
indicated that those products are not so effective as demanded. Information on the
accumulation of chemicals used in aquaculture is scarcely available.
Fish/shrimp culture in Bangladesh is sifting gradually towards commercial practice where
stocking densities is increasing and formulated feed are being used. Management of
water quality and maintenance of culture environment is becoming difficult, and thus the
cultured species are becoming more susceptible to diseases. Farmers are now interested
to use chemicals to combat disease and increase growth. Different business firm are
advocating for their chemicals and feed additive products as remedy to diseases and as
growth enhancers. Unfortunately, at present there is no complete information on the use
of chemicals and feed additives in aquaculture in Bangladesh. This study will provide a
complete list of chemicals and feed additives used in aquaculture in Bangladesh. There is
no sufficient regulation on the use of chemicals and feed additives in Bangladesh.
Findings of this study will also help to formulate registration, licensing, regulation and
guideline for the use of chemicals and feed additives in aquaculture.
In aquaculture, as in all other food production systems, one of the inputs required for
enhance production is chemicals. In the most simple, extensive systems, this may be
limited to fertilizers, while in more complex semi-intensive and intensive systems a wide
range of natural and synthetic compounds may be used. It is safe to say that, as in
aquaculture, chemicals are an essential “ingredient” to production increase, one which
has been used in various forms for centuries.
Chemicals have many uses in aquaculture, the types of chemicals used depending of the
nature of the culture system and the species being cultured.
components in:


pond preparation,
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They are essential



soil and water management,



enhancement of natural aquatic productivity,



transportation of fry and fingerlings,



feed formulation,



manipulation and enhancement of reproduction,



growth promotion,



health management, and



processing and value enhancement of the final product.

The benefits of chemical usage are many. Chemicals increase production efficiency and
reduce the waste of other resources. It assists in increasing hatchery production and
feeding efficiency, and improves survival of fry and fingerlings to marketable size. It is
also used to reduce transport stress and to control pathogens, among many other
applications. Many aquaculture chemicals are, by their very nature, biocidal, and achieve
their intended purpose by killing or slowing the population growth of aquatic organisms.
Chemicals used in this manner include disinfectants, algicides, herbicides, pesticides, and
antibacterials. There are several important concerns with regard to the use of chemicals
in aquaculture. These include:



Human health concerns related to the use of feed additives, therapeutants,
hormones, disinfectants and vaccines.



Product quality concerns related to such issues as the occurrence of chemical
residues in aquaculture products, their use in the enhancement of product quality
and in the preparation of value-added products, the need for consumer protection
from hazardous usage, and issues surrounding consumer acceptance of the use of
chemicals in the production of fish and shellfish destined for human consumption.



Environmental concerns, such as the effects of aquaculture chemicals on water
and sediment quality (nutrient enrichment and loading with organic matter),
natural aquatic communities (toxicity, disturbance of community structure and
resultant impacts on biodiversity), and effects on microorganisms (alteration of
microbial communities and the generation of drug resistant strains of bacteria).
60

Human health and environmental concerns regarding the use of chemicals in aquaculture
are reflected in the FAO Code of Conduct for Responsible Fisheries (FAO 1995). Many
aquaculture chemicals degrade rapidly in aquatic systems. For example, formalin, a
widely used parasiticide and fungicide, has a half-life in water of 36 hours (Katz 1989).
Furazolidone, an antibacterial, has a half-life in sediments of less than one day
(Samuelsen et al. 1991). Other chemicals may persist for many months, retaining their
biocidal properties.

Very little is known about the environmental fate of many

aquaculture drugs with available data (Graslund et al. 2003).
With the intensification of aquaculture, different farms are trying to introduce
chemotherapeutics, feed additives and growth enhancers in order to increase the
production and combat disease outbreaks. Different pesticide companies are advocating
for their chemicals and biological products as remedy to diseases and as growth enhancer.
Unfortunately, at present there is no complete information on the use of chemicals in
aquaculture practices in Bangladesh (Faruk et al. 2005). The general lack of knowledge
concerning the effects and fates of chemicals and their residues in cultured organisms and
within the aquaculture system itself. Similarly, information is lacking on the impacts of
chemicals and drugs on non-cultured organisms, sediments and the water column.
The present study investigates the sources of chemical and biological products used in
aquaculture in Bangladesh, and case study results of some such products. Findings of
this study will help to formulate registration, licensing, regulation and guideline for the
use of chemicals and biological products in aquaculture industry of the country.

7.2

Literature Review

A survey conducted under the ADB/NACA Regional Study included 96 extensive carp
farms and 522 semi-intensive carp farms of Bangladesh (ADB/NACA 1996 & 1998).
The most commonly used chemical for pond preparation in carp culture was lime (used
on 7% of extensive farms and 80% of semi-intensive farms). Rotenone was used on 1%
of extensive farms and 11% of semi-intensive farms as a piscicide to remove “weed fish”
prior to stocking of culture fish. Various forms of organic and inorganic fertilizers (170%) were used for pond preparation.

Use of Phostoxin (a compound used as a

piscicide) was also reported by only 6% of semi-intensive carp farmers. The only
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chemical used during grow-out operations was lime, which was used on 9% of semiintensive farms, and organic/inorganic fertilizer, used on 5% of the extensive farms and
all (100%) of the semi-intensive farms. The main disease problem in freshwater carp
culture in Bangladesh is epizootic ulcerative syndrome (EUS). Fish diseases affected
31% of extensive farms and 24% of semi-intensive carp farms. Most farmers made no
attempt to control disease outbreaks.

Where farmers did use chemicals, the most

common treatments were salt, lime (between 28 and 33% of farms), potassium
permanganate (15% of semi-intensive farms) and occasionally dipterex. Antimicrobials
(e.g., Oxytetracycline and Oxolinic acid) were used on less than 5% of farms affected by
disease.
Formalin has a very old history as an aquatic chemotherapeutant. It is active against a
wide range of organisms, including fungi, bacteria and ectoparasites (Herwig 1979).
However, its action is slow. At a concentration of 5,000 ppm, 6-12 h is required to kill
bacteria and 2-4 d to kill spores. At 80,000 ppm (8% solution), it requires 18 h to kill
spores (Harvey 1975). It is also ineffective against internal infections. Formalin has
been approved by the US FDA for use in treatment of food fish. However, formalin also
causes oxygen depletion (Plumb 1992) and this excess can be deleterious in the long run.
Even if effective, the action of formalin would be too slow to be of any significant use.
Copper sulphate is a broad-based disinfecting agent used in some shrimp and fish farms.
It is effective against a wide range of organisms including blue-green algae, bacteria,
fungi, protozoans, digeneans, leeches and monogeneans (Herwig 1979). Overdosing can
easily kill the animals being treated, and thus caution is called for in its use.
Organophosphate pesticides are used in both freshwater fish ponds and marine shrimp
hatcheries to control infections by crustaceans, and monogeneans and ciliates,
respectively. The main organophosphates used are Malathion and Dipterex. Both are
effective against crustacean parasites (especially Lernaea and Argulus), and protozoans
(Ichthyophthirius, Trichodina), and are used as broad-spectrum anthelminthics to control
monogeneans. In many freshwater fish farms, these organophosphates are also used to
control aquatic insects that prey upon fish fry, such as dragonfly larvae (Shariff et al.
1996).
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The ability to control the sex of fish populations would be advantageous to producers of
economically important species, and is especially suited for prolific species such as
tilapias and common carp.

Androgens, 17 α methyltestosterone (MT) induced

masculinization when fed to tilapia (Shelton et al. 1981). Culture of mixed sex tilapia
may result in limited growth, 30-40% of the harvested fish being under marketable size.
However, the use of sex steroids has sometimes yielded inconsistent results (Hunter &
Donaldson 1983), presumably due to differences in duration, dose, temperature, timing of
treatment, availability of natural food and species studied.

7.3

Objectives

Study on sources of existing chemical usage would be useful to properly assess the extent
of the problems of use of chemicals and drugs in aquaculture practices. However, the
specific objectives are:
 to list down the chemicals used in aquaculture practices in Bangladesh.
 to assess the sources of drugs and chemicals in farm aquaculture and fish hatchery
production systems.
 to build awareness on safe and effective use of chemicals in aquaculture. This
information could be in the form of technical guidelines, extension materials for
farmers.
 to formulate guidelines for environmentally sound aquaculture practices which
can help prevent the indiscriminate use of chemicals.
4.4

Methodology

7.4.1

Survey on the use of chemicals and feed additives in aquaculture

A survey was conducted to find out the present status of the use of chemicals and feed
additives in fish/shrimp farming in Bangladesh. A questionnaire was prepared and tested
to collect information (Annexure 2).

Representative fish/shrimp farmers, extension

workers, feed manufacturers and busniess agencies were interviewed. Data on product
classification (pesticide, veterinary drug, medicated feedstuff, feed additive, poison),
manufacturer’s name, product name (official, scientific), active ingredient, common
name and content, applicable mandatory rule, agencies involved in the approval process,
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chemical and properties, efficacy, toxicity for assessment of human health hazards,
residues and possible environmental impacts were collected and analyzed.

7.4.2

Study the effects of chemicals and feed additives on fish/shrimp, soil and water

Laboratory trial: Fish/shrimp was exposed to different chemicals and feed additives
commercially used in Bangladesh.

Samples were collected at certain intervals and

analyzed for chemical residues.

7.5

Results and Discussion

Chemicals use in aquaculture
Chemicals have many uses in aquaculture, the types of chemicals used depending of the
nature of the culture system and the species being cultured.

They are essential

components in pond and tank construction, soil and water management, enhancement of
natural aquatic productivity, transportation of live organisms, feed formulation,
manipulation and enhancement of reproduction, growth promotion, health management,
and processing and value enhancement of the final product.
The benefits of chemical usage are many. Chemicals increase production efficiency and
reduce the waste of other resources. It assists in increasing hatchery production and
feeding efficiency, and improves survival of fry and fingerlings to marketable size. It is
also used to reduce transport stress and to control pathogens, among many other
applications.

7.5.1

Environmental and human health issues

7.5.2

Persistence in aquatic environments

Many aquaculture chemicals degrade rapidly in aquatic systems. For example, formalin,
a widely used parasiticide and fungicide, has a half-life in water of 36 hours (Katz 1989).
Furazolidone, an antibacterial, has a half-life in sediments of less than one day
(Samuelsen et al. 1991). Other chemicals may persist for many months, retaining their
biocidal properties. Metal-based compounds, such as the organotin molluscicides and
copper-based algaecides are likely to be quite persistent in aquatic sediments, although
precise data are lacking. Some antibacterials, notably oxtetracycline, oxolinic acid and
64

flumequine, can be found in sediments at least 6 months following treatment (Weston
1996). The persistence of chemical residues is highly dependent on the matrix and
ambient environmental conditions. Very little is known about the environmental fate of
many aquaculture drugs with available data being derived argely from temperate
latitudes.

7.5.3

Residues in non-cultured organisms

Use of pesticides, antibacterials and other therapeutants in aquaculture has the potential
to result in chemical residues appearing in wild fauna of the local environment. For
example, uningested medicated feeds or faeces containing drug residues provide routes
by which local fauna may ingest and incorporate medicants. Filter-feeding molluscs in
down-current areas are particularly vulnerable to “secondary medication” from
contaminated particulates. Such inadvertent chemical exposures and subsequent human
consumption of aquaculural products theoretically can present hazards to human health
although risks are probably extremely low in most aquaculture situations.

7.5.4

Toxicity to non-target species

Toxicological effects on non-target species may be associated with the use of chemical
bath treatments, pesticides, disinfectants or leaching of toxicants from antifouling
chemicals employed in aquaculture. Among the pesticides that may have toxicological
effects on the surrounding invertebrate fauna are the organophosphate ectoparasiticides,
such as those employed in fish culture. The use of carbaryl pesticides to eliminate
burrowing shrimp from oyster beds in the north-western United States results in the
unintended mortality of Dungeness crab, a commercially exploited species (WDF/WDOE
1985).

7.5.5

Stimulation of resistance

Since the first true antibacterial agents were introduced in the 1930s, users have been
coping with the emergence of drug resistance among target organisms. As each new drug
was developed, major successes in therapy were achieved but, within a few years, the
first cases of drug resistant strains began to appear. In intensive aquaculture antibacterial
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agents are used universally to treat bacterial disease and there is widespread prophylatic
use. The most common routes of application are oral or by immersion. In both cases,
significant quantities of antibacterial may reach the environment and lead to the selection
of resistance. Considering the possible health hazards, US FDA and EU approved few
chemicals and drugs for use in aquaculture (Table 10).

Table 10 List of chemicals approved for aquaculture
Product

Use

THERAPEUTANTS
Acetic acid
Formalin
Romet 30
(sulfadimethoxine and orthomeprim)
Salt
Sulfamerizne
Oxytetracycline (Terramycin)
ANESTHETICS
Carbonic acid
MS 222 (tricaine methane-sulfonate)
Sodium bicarbonate
DISINFECTANTS
Calcium hypochlorite

Parasiticide
Paraiticide and fungicide
Bactericide
Osmoregulatory enhancer
Bactericide
Bactericide
Anesthetic
Anesthetic and sedative
Anesthetic

Disinfectant, algicide, and bactericide

WATER TREATMENT
Fluorescein sodium
Lime (calcium hydroxide, oxide, or carbonate)
Potassium permanganate
Rhodamine B and WT
Copper sulfate
Copper, elemental
2, 4-D
Diquat dibromide
Endothall
Simazine
Clean-Flo (aluminum sulfate,
Calcium Sulfate, and boric acid)
Glyphosate
Potassium ricinoleate
Xylene
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Dye
Pond sterilant
Oxidizer and detoxifier
Dye
Algicide and herbicide
Algicide and herbicide
Herbicide
Algicide and herbicide
Algicide and herbicide
Algicide and herbicide
Algicide and herbicide
Herbicide
Algicide
Herbicide

7.5.6

Use of chemicals in aquaculture

A survey conducted at field level showed that use of chemicals in aquaculture was not
well established. Farmer uses different chemicals rather than most commonly used lime
in a limited scale. Although large numbers of chemicals are now introduced by different
agrochemical industries/agencies, their wide scale use could not be quantified. Use of
chemicals in shrimp culture was more than carp culture and a variety of chemicals found
in the markets believed to be use in fish and shrimp culture (Table 11).

Table 11 Available chemicals to be used in fish and shrimp culture
Sl
No.
1

Product
name
ABACUS

2

Ablaze

3

ACIMIX
Super-B

4

AGOX

5
6

Aldrin
Alphamax

7

Alphavit
C+E Premix

Producer
Biostadt
Europe Ltd.,
India

Biostadt
Europe Ltd.,
India

Marketing
by
Syngenta,
Bangladesh

Ingredient

Purpose

Lactobacillus
sporogenes,
L.
acidophilis,
Bacillu subtilis,
B.
licheniformis,
Saccharomyces
cerevisiae,
sea
weed extract

Improves efficacy of digestive
system, better absorption of
nutrients,
improves
the
digestion
of
complex
pertinacious materials, higher
feed consumption rate with
better FCR, faster growth rate
and weight gain, enhances the
body’s ability to resist stress
and the attacks of pathogens,
increases yields
Effectively prevents and cures
a broad range of viral and
bacterial diseases, helps in
reducing trace in fishes, build
resistance against disease
Rapid growth, increase FCR,
increase disease resistance

Syngenta,
Bangladesh

Doxycycline,
Collistine sulphate,
minerals

BROOKSID
E
ARA
L.C., USA

ACI Animal
Health,
Dhaka
QADSIDE
BANLADE
SH LTD.

Vitamins,
trace
elements,
amino acid
BHA,
Ethoxion,
EDTA, phosphoric
acid, citric acid,
mono/diglycerides,
calcium
silicate,
silicon dioxide

Biolab,
Chittagong

Biolab,
Chittagong

Calcium,
Aluminium,
Magnesium, trace
elements, N.P.K
Vitamin C, vitamin
E, Herbal Q.S

Biolab,
Chittagong
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Anti-oxidant & chelating
agent, increase appetite and
disease resistance

Predator kill
Reduce acidity and sulfide
gas, maintain oxygen balance,
remove lesion, reduce antenna
rot
Increase FCR, reduce stress,
increase growth

Sl
No.
8

Product
name
Alphavit Fish
& Prawn

Producer
Biolab,
Chittagong

Marketing
by
Biolab,
Chittagong

9

Alphavit Fish
& Prawn WS

Biolab,
Chittagong

Biolab,
Chittagong

10

AMNOVIT

Hoechst
Roussel Vet
Ltd., India

-

11

Anafish

-

-

12

Aquakleen

Square

Square

13

Aqua Grow

USA

14

Artemia

USA

15

Ayumin

Dabur India
Ltd,

Eion Animal
Health
Products,
Dhaka
Eion Animal
Health
Products,
Dhaka
Dabur
Ayurvet
Ltd., India

16

BANJO

Biostadt
Europe Ltd.,
India

Syngenta,
Bangladesh

17

BIO-ADE

USA

Eion Animal
Health
Products,
Dhaka

Ingredient

Purpose

Vitamin B1, B2,
B6, B12, niacin,
folic
acid,
Calpantho, lysine,
methionine, iron,
coper, manganese,
zinc,
boron,
sodium
selinite,
cobalt chloride
Vitamin B1, B2,
B6, B12, K, niacin,
folic
acid,
pantothenic acid,
choline,
lysine,
methionine,
tryptophan,
Vitamin B2, B6,
B12, niacin, folic
acid,
Calpantho,
lysine, methionine,
iron,
coper,
manganese, zinc,
boron,
Vitamins, minerals,
antibiotic
Tetradacile
trimethyl
ammonium
bromide,
BKC,
Aminonitrogen
DHA
enriched
micro
diet
supplement

Increase plankton, source of
vitamin, minerals and amino
acid,
increase
disease
resistance

Artemia

Larval feed

Copper,
cobalt,
magnetium, iron,
zinc,
iodine,
methionine, lysine,
calcium,
phosphorus
Tetraacetyl
ethylene diamine,
sodium perborate,
absorbants,
deodorizers
Extract of Euca
cidigera

Rapid growth, increase FCR,
increase disease resistance
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Tail and gill rot, dropsy
control

Non-antibiotic
promoter

growth

Growth, sickness prevention,
anti-tress
Water cleaner

Larval
growth,
resistance

disease

Releases required amount of
oxygen, relieves shrimp from
stress, checks the growth of
anerobic bacteria, protozoa
and secondary pathogens
Decrease
ammonia
and
maintain healthy environment

Sl
No.
18

Product
name
Biolive
Powder

Producer

19

Biophos 1x

-

Biolab,
Chittagong

20

Biophyl

-

21

Cencalciumplus

Avitec Lab.,
France
Senavisa
Lab. Spain

22

CHLORSTE
CLIN

23

Cevit-Aqua

Huazhong
Chia
Co.
Ltd., China
Square

24
25

Copper
sulphate
Dolo-lime

-

26

Dropper

27

Fish Curepus

28

Fish Premix

29

FLASH

Biostadt
Europe Ltd.,
India

30

FLO-BOND

31

Gastrap

BROOKSID
E
ARA
L.C., USA
Square

QADSIDE
BANLADE
SH LTD.
Square

32

Hanter

-

33

M:H-10

Agrosystem
s, Italy

34

Malachite
green

Ion Animal
Health
Genetica,
Bangladesh
Aquatic,
Dhaka

-

Marketing
by
Biolab,
Chittagong

Ingredient

Purpose

Kalomegh, Azoan,
Radhoni, Naxvum,
sodium
selenite,
cobalt
chloride,
herbal & sincona
Ferum phos, trace
elements, herbal

Reduce ulcerative disease,
enteric hemorrhage, hepatic
septicemia, tail rot, gill rot

Minerals, vitamins,
amino acids
Minerals, vitamins,
trace
elements,
amino acids
Chlorotetracycline
15%

Impex
Marketing
Ltd.
Novertis
(Bangladesh
) Ltd.
Square

Reduce ulcerative disease,
enteric hemorrhage, hepatic
septicemia, tail rot, gill rot
Growth, sickness prevention,
anti-tress
Better formation of scales and
bones
Prevent and cure tail and gill
roty, dropsy, EUS

Ascorbic acid

Increase health and
growth
Algal control enhancer

Ideal
Trading
Ltd., Dhaka

Dolomite (Mg &
Ca enriched lime)

-

-

Chloro
Alkyl
Phenyl Urea

M/S M.R.
Enterprise,
Dhaka
USA

M/S M.R.
Enterprise,
Dhaka
Eion Animal
Health
Products,
Dhaka
Syngenta,
Bangladesh

Reduce acidity of soil and
water, release calcium and
magnesium, incease plankton,
reduce turbidity
Inhibit growth of blue green
algae and toxic plankton,
reduce algae and toxic
plankton, control plankton
growth rate and water quality
Increase nutrient and oxygen,
decrease
disease,
cure
ulcerative disease
Increase health and daily
growth

Vitamins, minerals

daily

Synthetic
Gonadotropin
releasing hormone
analogue
Hydrated sodium
calcium aluminosilicate
Lactic
acid
bacillus, cellouse,
Lipase,
Aminonitrogen
Rotenon 9%

High fertilization and hatching
rate,
single
dose
administration, no stress to the
brood stock
Micotoxin binder in feed

Protein, vitamins,
minerals, UGF

Rapid growth, increase disease
resistance, increase plankton
Disease control
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Bioside /disinfectant

Weed fish control

Sl
No.
35
36
37

Product
name
Malathion
Methylene
blue
NOVASIL
PLUS

Producer

USA

Ingredient

Aquatic,
Dhaka
Eion Animal
Health
Products,
Dhaka
-

38

Oxistat

Agril
UK

39

Oxycare pH7

Beijing Lily
Agrochemist
r, Chaina

National
Agricare,
Bangladesh

40
41

Oxyflow
Oxylife

Square

Square

42

Oxymex

-

Ion Animal
Health

43

Oxytetracycli
ne
Panvit-Aqua
Pegabind

44
45

46
47

48

Phostoxin
Potassium
permanganat
e
Prokura
Efinol-L

49

QL-fishmeal

50

Rotenone

51

Sex-F

52

Sex-M

53

SPA

Ltd.

Marketing
by

Square
USA

Square
Eion Animal
Health
Products,
Dhaka

Malathion

Insecticide
Pond treatment

Toxin binder

Prevent alpha-toxin in feed

Butylated
hydroxytoluine,
butylated
hydroxyanisole,
ethoxyquin,
sodium citrate
-

Anti-oxidant for feed

Oxygen precursors,
Probiotics
CaO2

Malaysia

Biostadt
Europe Ltd.,
India

Eion Animal
Health
Products,
Dhaka
Eion Animal
Health
Products,
Dhaka
Aquatic,
Dhaka
Aquatic,
Dhaka
Aquatic,
Dhaka
Syngenta,
Bangladesh

Growth enhance,
treatment

disease

Increase oxygen
Increase oxygen

Oxytetracycline

Antibiotic

Multivitamin
Pellet feed binder

Growth enhancer
Feed binder

Potassium
permanganate
USA

Purpose

Weed fish control
Oxygen generation

Anti-tress, reduce mortality
rate

Meal from marine
fishes

Feed ingredient, 55% protein

Weed fish control
All female fish
All male fish
Protein,
cholesterol,
calcium, vitaminD3, careotenoid
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Binds all powder form
medicinal,
nutrient
and
probiotic supplements to the
feed, water stable and increase
the bioavailability of the feed
supplements,
improves
pigmentation in shrimps

Sl
No.
54
55

Product
name
Sumithion
Super Grow

Producer

56

Tea
Seed
Powder

57
58

Tetracycline
Timsen

59

VitaFish-V

-

60

Vitam-C
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Marketing
by

Ingredient

Purpose

Eion Animal
Health
Products,
Dhaka
Eion Animal
Health
Products,
Dhaka

Zn premix.

Insecticide
Rapid
growth,
molting

Natural
saponin
and crude protein

Weed fish
control

Eion Animal
Health
Products
Ltd., Dhaka
Agro
Products,
Dhaka

En-alkylbenzyl
dimithyl chloride

-

AGRIMAN,
Dhaka

Vitam-P

-

AGRIMAN,
Dhaka

62

Vitam-S

-

AGRIMAN,
Dhaka

63

Zeofresh

Square

Square

64

Zeolite

Zeoan
Forein Trade
Co., Chaina

National
Agricare,
Bangladesh

Vitamins,
trace
minerals,
amino
acids mix.
Vitamins,
trace
minerals,
amino
acids mix.
Vitamins,
trace
minerals,
amino
acids mix.
SiO2, Al2O 3, Fe2O3,
CaO, MgO, Na2O,
K2O, TiO2, LOI
Calcium,
magnesium,
potassium,
phosphorus,
silicon, aluminum,
ferrous, sodium

China

China

United
Promotions
Inc, USA

7.5.7

Chemicals used in fish culture

7.5.8

Pond preparation

Vitamin B1, B2,
B6,
manganese
sulphate

enhance

control,

snail

Antibiotic
Bioside /disinfectant
Prevention of bacterial, viral,
protozoan, algal and fungal
infection, reduce hardness
Rapid
growth,
increase
appetite, disease resistance,
helps in protein, lipid and
carbohydrate metabolism
Vitamin, trace mineral, amino
acid mix. for carp
Vitamin, trace mineral, amino
acid mix. for pangus
Vitamin, trace mineral, amino
acid mix. for shrimp
Bioside /disinfectant

Remove
toxic
alternative to lime,
plankton

gases,
produce

The most commonly used chemical for pond preparation in carp culture was lime (used
on 7% of extensive farms and 80% of semi-intensive farms). Rotenone was used on 1%
of extensive farms and 11% of semi-intensive farms as a piscicide to remove "weed fish"
prior to stocking of culture fish. Various forms of organic and inorganic fertilizers (170%) were used for pond preparation.

Use of Phostoxin (a compound used as a

piscicide) was also reported by only 6% of semi-intensive carp farmers.
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7.5.9

Grow-out operations

The only chemicals used during grow-out operations were lime, which was used on 9%
of semi-intensive farms, and organic/inorganic fertilizer, used on 5% of the extensive
farms and all (100%) of the semi-intensive farms.

7.5.10 Fish disease control
The main disease problem in freshwater carp culture in Bangladesh is epizootic ulcerative
syndrome (EUS). Fish diseases affected 31% of extensive farms and 24% of semiintensive carp farms. Most farmers made no attempt to control disease outbreaks. Where
farmers did use chemicals, the most common treatments were salt, lime (between 28 and
33% of farms), potassium permanganate (15% of semi-intensive farms) and occasionally
dipterex. Antimicrobials (e.g., oxytetracycline and oxolinic acid) were used on less than
5% of farms affected by disease.

7.5.11 Chemicals used by feed manufacturers
There was no report on use of antibiotics in fish/shrimp feeds by fish feed industries in
Bangladesh, although some use anti-oxidant or anti-mold in feed as preservatives. The
reported anti-oxidant and anti-mold are:
Anti-oxidant:

Butylated hydroxytoluene, butylated hydroxyanisole, ethoxyquin,

sodium citrate etc.
Anti-mold:

Polymethyl carbamide, manoic starch blend, hydrated calcium sulphate

etc.

7.5.12 Marketing of chemicals
In Bangladesh, there is no specific legislation regarding the use of therapeutic drugs and
chemicals in aquaculture. Most drugs are similar to those used in human medicine, while
chemicals used in aquaculture are the same as those used for agricultural purposes.
Recently, some products are marketing directly for aquaculture. There is no registration
system of importation of chemicals for use in aquaculture. As consequence of the
expansion of aquaculture, chemical usage has become increasingly a part of management.
Various types of commercial products are produced to meet the demand. There is an
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increasing level of suppliers. Some suppliers import the product and some produce their
product locally. Efficiency of most of the products generally does not tested before
marketing. A few leading companies contact DoF or MoFL for testing their products
before importing and/or marketing. They are ultimately referred to the BFRI for testing
their products. Some time they directly contact BFRI for testing. On the other hand most
of the suppliers of the country are indiscriminately marketing their products without prior
testing. For the effective use of chemicals in aquaculture, a national policy should be
developed, where marketing of chemicals should clearly be indicated. The chemical
manufacturers, suppliers and traders should play key role, they should:


Undertake proper labeling of drugs/chemicals (ingredients, methods of use,
handling, risks) and undertake responsibilities for substantiating claims on
products.



Work closely with the farmers and researchers in the development of effective
chemicals for use in aquaculture. The need for pharmaceutical companies to fund
research on aquaculture chemicals is necessary.



Consider ways to establish industry codes of practice or certification for the
marketing of aquaculture chemicals. The certification might be in close
consultation with scientists and appropriate government agencies. Self-policing of
manufacturing and marketing practices, in accordance with agreed-upon standards
and practices is desirable.



Importer should test the appropriateness of their chemicals in local condition
before marketing.



Assist farmers by providing correct information on product usages and
substantiating claims, mainly through labeling of products.

7.6

Recommendations

7.6.1

Recommendations for theAaquaculture Industry



Chemotherapeutants should not be the first option when combating disease but
used only as a last resort environmental condition, nutrition and hygiene have
been optimized.
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Prophylactic treatment should be avoided since the selective pressure for
development of antibacterial resistance poses a threat to the long-term efficacy of
a drug.



When multiple chemical alternatives are available, aquaculturists should select
drugs not only on the basis of efficacy data but also available information
regarding environmental persistence, potential effects on non-target organisms,
propensity to stimulate microbial resistance and rate of residue elimination.



Aquaculturists should utilize antibacterials having as narrow a spectrum of
activity as possible but without loss of efficacy, so as to minimize selective
pressure for resistance in other micro-organisms.



In order to document cost-effectiveness and guide future treatment, aquaculturists
should maintain records of chemical use including agents used, amounts, reasons
for use, methods of application, dates of use, amount/number and size of stock
treated, success/failure of treatments and times of harvest of treated stock.



Aquaculturists should not discharge to natural water bodies any effluent
containing chemical residues at concentrations likely to cause adverse biological
effects and should first reduce concentrations, preferably by residue removal or
increased residence time, and/or by dilution with other effluent waste streams
within the farm.



Farms in close physical proximity should collaborate in minimizing the risk of
contaminating of their water supplies and those of neighboring facilities with
chemical residues and drug resistant bacteria.

7.6.2

Recommendations for the Farmers

It is the impression from the survey results and other discussions with farmers that
farmers are mainly searching for solutions to the day-to-day problems they face,
particularly when disease outbreaks are encountered.

It is the responsibility of

government and scientific community to ensure that farmers are properly supported with
and technical assistance which provides appropriate advice on farm management and on
environmentally safe ways of using approved chemicals.
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The importance of basic

preventative health care for cultured fish and shrimp cannot be overemphasized as one
key way to minimize need for using disease control chemicals.

7.6.3


Recommendations for the Drug and Chemical Industry
Producers of chemicals used in aquaculture should support the development of
efficacy, fate environmental effects data specific to the species and the
geographical region(s) of chemical use.



Aquaculture chemicals should be provided to the aquaculturist with labeling
and/or data sheets in the principal local language(s).

Information should be

provided on active ingredients, intended use, route of treatment, environmental
and health hazards, species and life stage to me treated, storage conditions,
expiration dates and disposal requirements. Aquaculturists should be encouraged
to purchase only chemicals with complete labeling and to follow all instructions
regarding their use.


Chemical producers and marketers should be responsible for proper labeling of
products, substantiation of claims and precautionary measures for reducing risks
from improper use of the chemicals.

7.6.4

Recommendations for Government Agencies and Institutions

Government agencies have a responsibility for fair regulations on chemical use and
provision of appropriate information to farmers. Researchers also have a responsibility
for provision of information on chemical use and impacts and for development of
farming systems and practices which promote environmentally sound aquaculture
production.
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8.

Investigation and Identification of Emerging Fish Diseases and Development
of Their Control Strategies

8.1

Background and Justification

Disease is one of the most important problems of fish production both in culture system
and wild condition of Bangladesh (Rahman & Chowdhury 1996). Fishes have been
suffering from many diseases such as Epizootic Ulcerative Syndrome (EUS), tail and fin
rot, fungal, parasitic and bacterial infections (Chowdhury et al. 1999). In most cases
hemorrhages, septicemia, lesions, gill damage are the common symptoms of the diseased
fish (Chowdhury 1993 & 1998). Thus it is essential to investigate the cause of the
occurrence of disease by using suitable techniques.

Clinical investigation provides

information on the nature of diseases in fish.
Edwardsiellosis and bacterial haemorrhagic septicaemia disease was identified as
problem and associated in cultured Pangasiadon hypopthalmus.

Streptococcus

agalactiae is a major problem in tilapia culture, especially in the cage culture. The
problem is still unresolved. Flavobacterium columnaris is a global problem in the
freshwater environment. It is known to cause up to 90% mortality in fry of Thai koi
(Anabas testudineus) and Tilapia (Oreochromis niloticus).

Now-a-days, diseases in

Shing (Heteropnaustes fossilis), Thai koi (A. testudineus) and Tilapia (O. niloticus) are
threat to the fish growers. Pathogens, excessive high stocking density, higher input and
inadequate husbandry practices accelerate diseases in the fish farm. Taking all these
factors in consideration the research program has been undertaken.
The importance of prevention and control of disease risks as a measure to reduce
production losses in commercial, semi-commercial and small-scale aquaculture systems
has thus increased attention. Over the past three decades, aquaculture has expanded,
intensified and diversified, such that modern-day aquaculture practices often involve
significant domestic and international movement of live aquatic animals and animal
products. This has led to the movement and spread of associated pathogens, and such
introductions of pathogens have not only caused losses and mortalities in commercial
systems, but also affected small-scale, rural aquaculture and fisheries operations (Arthur
et al. 2002).
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However, indiscriminate and unplanted use of feed and fertilizer, with subsequent effects
on water quality in pond ecosystems correspondingly increases stress on fish and
accelerates susceptibility to pathogens.

The effects of disease in improved culture

systems are significant; however, proper systemic information on disease outbreaks is not
yet available. So, the present study is undertaken to determine the relation between risk
factors and disease occurrences and to develop control strategies against emerging
diseases. Finally, it is urgently needed to improve bio-security of fish farms through
responsible use of eco-friendly chemotherapeutics.
8.2

Literature Review

By using epidemiological approaches it is possible to identify pond/farm’s level risk
factors for disease outbreaks. Intervention strategies can then be developed to minimize
or eliminate such risk factors and reduce the risk of disease outbreaks. Epidemiological
approaches for identifying pond level risk factors for fish disease outbreaks are becoming
more popular in the development of aquatic animal disease prevention and management
strategies (Corsin et al. 2001 & 2002a, MPEDA/NACA 2003).
Common fish diseases in Bangladesh are epizootic ulcerative syndrome (EUS), tail and
fin rot, gill rot, columnaris disease, dropsy, various types of fungal diseases, protozoan
and other parasitic diseases and nutritional deficiency diseases. Among them, major
diseases are suspected to be occurred by pathogens. In most cases, hemorrhage, different
kinds of lesions and gill damages are the common symptoms of the affected fish
(Chowdhury 1997). Chowdhury (1997) reported that Aeromonas spp., Pseudomonas spp,
and Flexibacter columnaris were initially suspected to have their involvement in the
outbreak of diseases like different kinds of lessions on the body surface, tail and fin rot
and gill damage in fishes of Bangladesh. Kashem (1998) identified F. columnaris as the
causative agent of columnaris disease of Anabas testudineus.
Sebastiao et al. (2010) reported that Flavobacterium columnaris, the etiologic agent of
columnarie disease, has a broad geographical distribution and accounts for a large
number of mortalities in fish species. Flavobacterium columnaris 16S rDNA gene from
bacteria isolated from Nile tilapia (Oreochromis niloticus).

The bacteria were

characterized biochemically and by PCR-RFLP. The use of PCR-RFLP for identification
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of the bacteria was shown to be a more efficient and rapid tool than current biochemical
techniques, which are time consuming and often inconclusive.

It is reported that

epizootic ulcerative syndrome (EUS) affected Cirrhinus mrigala, Labeo rohita, Puntius
sarana and Heteropneustes fossilis were treated with different drugs viz., KMnO4, NaCl
and herbal drug (antiseptic & water clean) where 10% of H. fossilis were recovered from
the disease (BFRI, Annual Report 1999-2000).

8.3

Objectives

i) Find out risk factors associated with emerging fish diseases on farm level.
ii) Identification of causative agent(s) for emerging fish diseases outbreak with special
reference to Shing (Heteropneustes fossilis).
iii) Histological changes in different organs of diseased fish.
iv) Development of control strategies to minimize fish mortality using better
management practices and eco-friendly chemicals.

8.4

Results

8.4.1 Risk factors on farm level
An interview-based questionnaire survey was carried out in 25 disease affected and 25
disease free farms to study the risk factors associated with outbreaks of emerging fish
diseases in five Upazillas of Mymensingh district. Both internal and external factors are
associated with disease outbreak. There were 16 relative sources of risk identified from
the disease farms. Data showed that the higher relative sources of risk for disease
outbreak of higher stocking density, water quality deteriorate, pond connected to other
water body, incomplete pond preparation and disease in the previous season in culture
ponds were found 92%, 88%, 84%, 72% and 72%, respectively in the disease farm (Table
12). The use of lime and salt regularly in H. fossilis farm comparatively found to be low
disease outbreak than the others.

It was also observed that birds carried specific

pathogens to the disease free farms and disease outbreak nearest all fish farms.
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Table 12 Different risk sources cause fish diseases on farm level
Risk sources

Disease affected farm
(N=25)

POND CONNECTION
High embankment and fencing in pond
Pond connected to other water body
(rice field/other pond/ditch)
PRE-STOCKING POND PREPARATION
Pond drying
Removal of bottom mud
Liming of pond
Incomplete pond preparation
STOCKING
Low quality fingerlings stock
Higher stocking density
POST-STOCKING MANAGEMENT
Liming and salting in pond
Use preventive measure for disease control
Black water color (high organic debris)
Deteriorate water quality
(Temperature, pH, DO & ammonia)
HYGIENE
Dried/disinfected of farm nets and equipments
Parasites observed on fish
Disease outbreak by birds
SEASONALLY
Disease in the previous season
8.4.2

Disease free farm
(N=25)

8%
84%

68%
0%

28%
12%
36%
72%

80%
84%
100%
4%

68%
92%

4%
4%

32%
20%
64%
88%

92%
76%
12%
8%

16%
64%
68%

96%
8%
0%

72%

8%

Identification of causative agent(s) for fish diseases outbreak and treatment
trials

Emerging diseases causing severe mortality were observed in H. fossilis, Pangas
(Pangasianodon hypophthalmus) and Thai koi (Anabas testudineus) in different
Upazillas under Mymensingh district. Sudden mass mortality of fry of P. hypophthalmus
and H. fossilis were noticed in several farms of the district. Pond size varied from 15 to
210 decimal having a depth range of 1.5 to 2.5 m. In December 2012, mass mortality
was observed in Catla (Catla catla) at Mahamaya Lake in Mirsorai Upazilla under
Chittagong district. Diseased fish were collected and carried to the laboratory for detail
study.
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8.4.3

Heteropneustes fossilis disease

8.4.4

Clinical signs and symptoms of H. fossilis disease

Grayish white spot and slight lesion on skin (Fig. 4), reduce mucus, sometimes eroded
lesion in caudal region (Fig. 5), hemorrhage with bacterial and fungal infection, whirling
with up and down movement in water and high mortality in short period were observed.

8.4.5

Identification of bacteria and parasites

Aeromonas hydrophila and Pseudomonas spp. were isolated from the diseased H. fossilis
using by API 20E bacterial diagnostic kit. Parasite Trichodina spp. was also found in
diseased H. fossilis.

Fig. 4 Grayish white spot on skin

8.4.6

Fig. 5 Eroded lesion in caudal region

Treatment trials in aquarium, mini pond and farmer’s pond

Diseased H. fossilis were treated with chlorotetracycline @ 1g + vit.C 1 tab./kg feed for
7 days with water exchange. Again, single dose of salt 200 g/dec and lime 200 g/dec
were applied in the aquarium/pond. Recovery rate was found 50% in aquarium, 45% in
experimental mini pond and 35% in farmer’s pond.

8.4.7

Pangasianodon hypophthalmus disease

8.4.8

Clinical signs and symptoms observed

External, haemorrhage or inflammation occurs in the skin under the jaw (Fig. 6), on the
operculum and belly, infection spreads to the skull and skin, thus creating the hole in the
head (Fig. 7), sometimes spinning rapidly in circles and usually followed by death.
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Fig. 6 Infection under jaw & the eye region

8.4.9

Fig. 7 Infection in skull

Identification of bacteria and parasites

Edwardsiella ictaluri was the causative agent that isolated from diseased P.
hypophthalmus using by API 20E diagnostic kit. Parasites such as Dactylogyrus spp.,
Gyrodactylus spp. and Trichodina spp. were also found in the diseased fish.

8.4.10 Treatment trials in aquarium, experimental mini pond and farmer’s pond
Diseased P. hypophthalmus were treated with oxytetracycline at the rate of 1g + vit.C 1
tab./kg feed for 7 days with water exchange.

Again, single dose of potassium

permanganate was applied at the rate of 10 g/dec in the aquarium/pond. Recovery rate
was found 50% in aquarium, 46% in experimental mini pond and 38 % in farmer’s pond.

8.4.11 Anabas testudineus disease
8.4.12 Clinical symptoms observed
Scale protrusion, deep ulcerative dermal lesion and tail rot were observed in diseased A.
testudineus.

8.4.13 Identification of bacteria and parasites
Flavobacterium spp. was isolated from tail and fin rot diseased A. testudineus. Parasites
such as Dactylogyrus spp. and Trichodina spp. were also found in the diseased fish.
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8.4.14 Treatment trials in aquarium, experimental mini ponds and farmer’s pond
Diseased A. testudineus were treated with oxytetracyclene at the rate of 1 g/kg + vit.C 1
tab./kg feed for 7 days with water exchange.

Again, single dose of potassium

permanganate was applied at the rate of 10 g/dec in the aquarium/pond. Recovery rate
was found 48% in aquarium, 40% in experimental mini ponds and 30% in farmer’s
ponds.

8.4.15 Epidemic eye disease of Catla catla
8.4.16 Clinical signs and symptoms observed

Eyes of the diseased C. catla fish were the primary organs affected by the disease (Fig.
8).

Fig. 8 Infected eye in C. catla at primary stage

Fig. 9 Hollow eye-cup punctured walls in C. catla

In early stage of the disease, a reddish color develops in the cornea due to vascularisation,
no haemorrage occurs, subsequent, the whole of the cornea turns milky white and
becomes opaque (Fig. 9), finally gills fades and float on the surface of the water.

8.4.17 Identification of bacteria
Cultures prepared from the infected eyes and optic nerves showed that the etiological
agent of the disease was a bacterium, which had been identified as Aeromonas sp.
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8.4.18 Histological changes in different organs of diseased fish
Histopathological changes of different organs like muscle (Fig. 10), gill, kidney and liver
(Fig. 11) of diseased H. fossilis, P. hypophthalmus, C. catla and A. testudineus were
observed. Necrosis, vacuum, hemorrhage, pyknosis and fungal granuloma were observed
in different organs of diseased fish.

Fig. 10 Infected muscle of H. fossilis

Fig. 11 Infected liver of P. hypophthalmus

8.4.19 Argulosis in fish
The parasite, Argulus sp., known as "fish lice" and sucking blood, is flat and more looks
like a plate (Fig. 12). Hurt fish body with the help of cytolytic enzymes, in addition to
the skin, ticks are also frequently found in fish gills under the cap. Almost all freshwater
fish species are susceptible to this parasite infection. In high-intensity attacks, adult fish
can suffer death from lack of blood.
Clinical Symptoms
Visually it looks like a flea parasites that attach to the body of the fish. accompanied by
bleeding around the bite. Skin irritation, loss of balance, swimming in a zig-zag, jump
into the water and rubbed his body on hard objects around him.
Diagnosis
Visually looks a parasite that attach to the fish body.
Control
Argulosis can be controlled by draining of the pond, followed by calcification. It can
also be controlled by soaking in different chemicals and drugs. Soaking can be done by:
i.

Dylox solution at doses of 0.25 ppm for 24 hours or more in the pool.
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ii.

Solution of Ammonium chloride (NH4CI) at a dose of 1.0 -1.5% for 15 minutes,
or table salt at doses of 1.25% for 15 minutes.

iii.

Dichlorvos solution 0.2 mg / L for 24 hours or more, every week for 4
consecutive weeks.

iv.

Kitchen Salt 500 - 1000 ppm for 24 hours or more, repeated every week for 4
times giving

v.

Potassium permanganate (PK) 2-5 mg / L for 24 hours or more.

Fig. 12 Adult Argulus sp.
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9.

Determination on Efficacy of Selective Chemicals and Drugs Used in
Aquaculture in Bangladesh

9.1

Executive Summary

Three different experiments were conducted in the Bangladesh Fisheries Research
Institute at different durations. The main objective was to determine the effectiveness of
commonly used main three drugs/chemicals.

These drugs were (i) water treatment

chemicals, viz Timsen, Geofersh, Geoprime, Geotox (ii) Oxygen Releaser drug, viz.
Oxygold, Oxymax, Oxyflow, Oxymax, Oxymore and (iii) Antibiotics, viz. Aquamycine,
Oxysentine and Renamycine. These three chemicals were tested with the same objective,
to determine the effective dose, pond productivity, fish production, histopathplogical
change and create awareness among the fish farmer and enterpreneurs. From the findings
it could be suggested that 1.5 times higher dose than recommended dose of each drug
,water treatment compound (Timsen, Geoprime, Zeofresh, Geotox), (Oxygen releaser
drug), Antibiotics (Aquamycine, Oxysentine and Renamycine) have been optimized for
increasing growth, disease resistance and biochemical activities that should be required
for healthy environment. The overall results indicate that histopathological study did not
show any negative changes on the organ of fishes.
The First experiment was conducted to determination the efficacy of common selected
water treatment drugs for three months. Experiment was designed into four treatments
(T1 -Timsen, T2 -Geofersh, T3 -Geoprime and T 4 -Geotox). Recommended dose of the
company was used for treatment, with three replications. After 5 days of liming each of
the following drugs Timsen, Geofresh, Geoprime, Geotox was used for each pond and
fingerlings of Monosex male tilapia, (ABW: 6.25 ± 0.27 gm), were stocked in all the
ponds with same stocking density of 100 fish/pond. Feeding fingerling was maintained
twice daily in the morning & evening with commercial Saudi-Bangla feed at the rate of
10% of the body weight in the first week. For second week daily ration was adjusted at
the rate of 5% of the body weight. Data on water quality parameters, survivability, and
growth were recorded before and after using of drugs. Essential water quality parameters
were recorded weekly and growth, survivability were recorded after ten days interval.
Histopathological studies were done one month’s interval. It was observed that after
using drugs in all treatments the value in case of Timsen pH (8.12±0.58), alkalinity
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(119.40±9.67), nitrate (0.28±0.04) and phosphate (1.00±0.19), dissolved oxygen (4.56 ±
0.29), were maintained.

Ammonia became reduced due to use of drugs.

During

observation of physical water quality parameters transparency (31.27±3.06) became
increased and temperature (28.25±3.38) became lower than control water body. Net
production of GIFT (1955.6 4± 24.28 kg/ha) also provided higher in Timsen treated pond
than other treated ponds. Histopathological study did not show any negative changes on
the organ of fishes. Among the drugs tested, Timsen was found best in all aspects of
improving fish health and water quality. Other three drugs (Geotox, Geo-fresh and Geoprime) showed similar results in improving water quality in ponds.
The second experiment was conducted, in two ways one in laboratory condition and
another one in experimental ponds of the Freshwater Station. First one was conducted in
24 plastic buckets in the laboratory condition and, the buckets were filled up with 30L of
tap water.

Five selective drugs (oxygen releaser) were tested and each had three

replications. Before using drugs, initial concentration of DO was recorded, after that
oxygold, oxymore, oxymax, oxyflow and oxylife were used in different doses. Data were
recorded at 30min., 60 min., 120 min., 180 min., and 240 min .interval for each drug. It
was observed that concentration of dissolved oxygen was initially increased and later
gradually decreased in successive hours. In second phase, an experiment was conducted
in the earthen ponds of Bangladesh Fisheries Research Institute (BFRI), Mymensingh
from the period of August-October 2011. Twelve ponds having an area of 40 m2 each
were prepared through liming @ 250 kg/ha and mustard oil cake @ 500 kg/ha, then
ponds were filled with underground water up to a depth of 1 m and inorganic fertilizers of
TSP and urea were applied @ 35 kg/h with 3:1 ratio. After 5 days of fertilization, O.
niloticus fry (ABW: 3.33 g, ABL: 5.53±0.83 cm), were stocked in the ponds with same
stocking patterns 100 fish/pond with three different doses of drugs (T 1 Recommended
dose, T2 1.5 times lower than recommended dose, T3 1.5 times higher than recommended
dose). It was found that in all the cases oxygen concentration was increased significantly.
Among all the treatments, T3 (1.5 times higher than recommended dose) was the best in
all aspects. Histopathological studies did not show any remarkable changes of the
selective organ of fishes.
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In third experiment, feeding trails with antibiotic mixing feed was carried out consisting
of a series of rectangular cistern (2500L each) for 8 weeks. The same aged uniform size
of fish fry were randomly distributed into groups of 100 fish (ABW 2.18±0.83 g) per
cistern. Three selective antibiotics were tested and each had three replications. The fish
were individually weighed at the starting of the experiment and biweekly fish sampling
was also done to adjust the daily feed ration for the following week.

The same

experiment was repeated in the ponds for more perfection. Before using antibiotics all
water quality parameters were recorded and for histopathological study, 10 fish were
randomly sacrificed for analysis.
After using antibiotics the value of pH (8.12±0.58), alkalinity (119.40±9.67), nitrate
(0.28±0.04) and phosphate (1.00±0.19), dissolved oxygen (4.56 ± 0.29) were found
suitable for fish health and culture. Ammonia became reduced due to application of
drugs. Fish production was also higher in Renamycin treated pond than other treated
ponds. Histopathological study did not show any negative changes on the organ of
fishes. Among all the antibiotics, Renamycin was found best in all aspects of improving
fish health and water quality. Other two drugs (Oxycentine and Aquamycine) showed
similar results in treating fish diseases. However more elaborate studies are necessary to
determine the efficacy of chemical, drugs and others with more bio-chemical parameters.

9.2

Background and Justification

Fish culture in Bangladesh is improving gradually towards commercial practice where
stocking densities is increasing and commercial feeds are being used. Management of
water quality and maintenance of culture environment is becoming difficult, and thus the
cultured species are becoming more susceptible to diseases. Farmers are now interested
to use chemicals in feed, to maintain water quality, combat disease and increase
production.

With the intensification of aquaculture, different farms are trying to

introduce chemotherapeutics, feed additives and growth enhancers in order to increase
production and combat disease outbreaks. Different pesticide companies are advocating
for their chemicals and biological products as remedy to diseases and as growth enhancer.
Unfortunately, at present there is no complete information on the use of chemicals in
aquaculture practices in Bangladesh (Faruk et al. 2005).
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In aquaculture, chemicals are used mainly in the treatment and prophylaxis of disease
problems, which constitute the largest single cause of economic losses. On the other
hand, in recent time various chemicals/biological products are used in aquaculture as feed
additives and water treatment compounds for high fish production. The chemicals are
different forms of limes, fertilizers, and various commercial forms of growth and water
productivity enhancer products. However, the increasing use of chemicals in aquaculture
has lead to widespread public concern. The present study have been undertaken to know
the efficacy of drugs on aquaculture in Bangladesh.

9.3

Literature Review

A number of diversified studies had been carried out about the use of aqua-drugs and
chemicals on aquatic animal health management.

These papers contain a lot of

information about aqua-drugs and chemicals. The following information, relevant to the
present study was briefly reviewed.
Fish and fisheries play a significant role in the economy of Bangladesh in terms of animal
protein supply, foreign currency earning, employment and poverty alleviation. This
sector contributes 4.43% to gross domestic product (GDP), 2.70% of export earning and
58% of the total protein supply in the diet of the people of Bangladesh (DoF 2011).
The most prevalent diseases were tail and fin rot, epizootic ulcerative syndrome,
nutritional disease, red spot and gill rot. Forty six percent farmers used combination of
lime and potassium permanganate, 22.4% farmer used only lime and 10% farmer used
lime and salt together in response to particular disease problem was mentioned by Faruk
et al. (2004).

Alam (2011) studied the efficacy and performances of three most

commonly used products such as JV Zeolite, Oxymax and Bioaqua-50.

Ammonia

(mg/L), nitrite (mg/L), dissolved oxygen (mg/L), pH, hardness (mg/L) and alkalinity
(mg/L) were measured by using testing kits. Improvement of parameters was recorded
after each hour for three hours.
A range of chemicals including antibiotics are applied in aquaculture for fish health
management and disease treatment. JVzeolite, Geotox, Green zeolite, Orgavit aqua, Fish
vitaplus, AQ grow-G, Oxy flow, Oxy max and O2-marine were the most widely used
aqua-drugs and chemicals in Bangladesh. Major active ingredients of these antibiotics
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are oxytetracycline, sulphadiazine, chlorotetracycline, sulphamethoxazole, amoxicillin
and co-trimoxazole (Faruk et al. 2008). According to Swann (2009) suitable ranges of
water quality parameters for warm water species would be 24 to 32°C, dissolved oxygen
content would be 5 mg/L, pH would be 6.5 to 9.0, alkalinity would be at least 20 mg/L
for recirculation system, nitrite-nitrogen would be 0.03 to 0.06 mg/L and nitrate-nitrogen
would be 0.0 to 3.0 mg/L. It was found that ammonia, nitrite, alkalinity, dissolved
oxygen, hardness and pH ranged from 0.7 to 4.0 mg/L, 0 to 0.2 mg/L, 115 to 180 mg/L,
3.0 to 4.0, 100 mg/L and 7.3 to 8.2 during the study period after used of drug. The
studies suggested that the water quality parameters varied with different dose and
different time intervals.
Davis et al. (2009) described that feed used for fish growth had some negative impact on
water quality because feed were also source of pollutant, which ultimately caused water
quality deterioration and disease outbreak. Quick lime and slaked lime both had a very
high pH and in addition to increased alkalinity, could have a sterilizing effect against
disease. A range of chemotherapeutics used for controlling fish disease was reviewed by
Chinabut & Lilley (1992). Islam (2009) studied survival rates (%) were 70.4, 80.75, and
72.25% for native koi, Thai koi and other two hybrids respectively. They found that the
hybrids resembled the native koi in skin color with high growth performances like Thai
koi. Ahmed & Rab (1995) suggested that application of lime to ponds during the culture
period decreased the severity of EUS outbreaks.
Tamuli & Shanbhogue (1996) reviewed the efficacy of some commonly available
chemicals in the treatment of anchor worm (Lernaea maelraensis) infection in India. The
authors used potassium permanganate, formalin and sodium chloride bathing treatment
twice a day over five consecutive days at 30 ppm. KMn04 for 20 minutes was found to be
100% effective in killing adult and embedded larval parasites. Liu et al. (1996) studied
on the efficacies of formalin, potassium permanganate, sodium chloride and copper
sulphate as prophylactic treatments for saprolegniosis. Formalin (25 mg/L) was effective
as both for a prophylactic and post infective treatments. Sodium chloride at 5000 mg/L
was effective in preventing saprolegniosis. Singh & Singh (1997) obtained seven isolates
of Edwardsiella tarda and showed that all the isolates were resistant to colistin and
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gentamicin

but

sensitive

to

ciprofloxacin,

chloramphenicol,

nalidixic

acid,

nitrofurantioin, ofloxacin and streptomycin.
Alum (aluminium sulfate) at the rate of 10-20 mg/L, gypsum at concentrations of 2501000 mg/L, lime at dose of 100-8000 kg/ha and geolite at a dose of 100-500 kg/ha are
suitable for treating soil and water of ponds (GESAMP 1997). Antibacterial agents such
as amoxicillin, nitrofuran and macrolides are active against gram-positive bacteria.
Sulphonamides are used to control diseases such as furunculosis, enteric red mouth
disease and vibriosis. Rahman & Chowdhury (1999) conducted trials of chemotherapy to
control the ulcer disease affecting catfish. The best result was obtained by a successive
bath in 1-2% NaCl suspension and subsequent oral treatment with commercial
oxytetracycline at a dose of 75 mg/kg body weight of fish for 5 days. Brown & Brooks
(2002) reviewed that 52% farmers in Bangladesh use potassium per-manganate, while
40% use lime, 11% use salt as a disease treatment. A few farmers use other treatments
such as disinfectants, banana leaves, fertilizer, and alum and water exchange. Liu et al.
(2004) found that norfioxacin, gentamicin, tobramycin, ciproifloxacin, tetracycline,
tetacfylin and polyrnyxin have a significant bacteriostatic effect on Pseudomonas sp.
Oxytetracycline (OTC) is one of the most frequently used antibiotics in aquaculture,
although negative side-effects were reported in some cases (Tafalla (1999). Khan et al.
(2011) mentioned that traditional chemicals in fish health management included lime,
salt, potassium permanganate, sumithion, melathion, formalin and bleaching powder in
Mymensingh region.

The authors also concluded that twenty eight pharmaceutical

companies are producing and marketing aqua-drugs and chemicals in Mymensingh
region. Aqua-drugs include Polgurd plus, Deletix, Timsen, Vectisol, Virex, Renamycin,
Aquamycine and Oxy-Dox-F.
Hossain et al. (2009) reported that severe necrosis of hepatocytes, pyknosis, vacuoles, fat
droplets and hemorrhage were observed in small indigenous species during December
and January. Liver had highly necrotic hepatocytes, pyknotic and inflammatory cell
during the months of December and January (Roy et al. 2006). Skin, muscle, liver,
kidney and gill of fishes had remarkable pathological changes like necrosis, hemorrhage,
vacuum, pyknosis, necrosis, hypertrophy and partial loss of some parts due to chemical
treatment Samsuzzaman et.al (2011). There are problems associated with the use of
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chemicals. With the expansion of aquaculture in Bangladesh, there has been increasing
trend in using chemicals in aquatic animal health management.

Commonly used

chemicals are lime, rotenone, various forms of inorganic and organic fertilizers,
phostoxin, salt, dipterex, antimicrobials, potassium permanganate, copper sulphate,
formalin, sumithion and melathion (Phillips 1996, Hasan & Ahmed 2002, Brown &
Brooks 2002, DoF 2002 and Faruk et al. 2005). Indiscriminate use of aqua-drugs and
chemicals often lead to problems like drug resistance, tissue residues and adverse effect
on species biodiversity, which ultimately affect the cultured species, human and
environment. Several of these aspects have been well documented (Anderson & Levin
1999, Tendencia & De la Pena 2001).
Water quality i.e. the physico-chemical and biological characteristics of water, plays an
important role in plankton productivity as well as the biology of the cultured organisms
and finally yields.

Water quality determines the species optimal for culture under

different environments (Dhawan & Karu, 2002). The physico-chemical attributes of a
water body are principle determinants of fish growth rates and development (Jhingran
1991). Good water quality in fish ponds is essential for survival and adequate growth
(Burford 1997).

9.4

Methodology

Farmer’s uses different chemicals and biological products rather than most commonly
used lime and fertilizers, in a limited scale. Large numbers of chemicals and biological
products are now being introduced by different agrochemical agencies/pesticide
companies. The categories of products are as follows:

a. Water treatment compounds
b. Oxygen releaser
c. Antibiotics
Three drugs/chemicals in each category were selected and tested in the laboratory and
pond condition. The selected drugs/chemicals are as follows (Table 13):
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Table 13 Selected chemicals and drugs for test

Category
Water treatment compounds
Oxygen releaser

Name of Drugs/Chemicals
Timsen, Geotox, Geoprime and Geo-Fresh
Oxygold, Oxymore, Oxylife, Oxyflow and
Oxymax

Antibiotics

Aquamycin, Captox and Oxysentin

A total of three experiments were conducted during the present study in ponds of
Bangladesh Fisheries Research Institute (BFRI), Mymensingh to achieve the objectives
of the project.

9.4.1

Experimental site and pond preparation

Each experiment was carried out in earthen ponds at the hatchery comlpex of Bangladesh
Fisheries Research Institute (BFRI), Mymensingh. The ponds were rectangular in shape
with an area of 80m2 each having an average depth of 1.5m, well exposed to sun light,
and were free from aquatic vegetation. The ponds had inlet and outlet facilities, and
connected to a deep tube-well using flexible plastic pipe for water supply. At the stage of
preparation, all selected experimental ponds were dried up, bottom was ploughed and
kept exposed to sunlight for three days. Then ponds were prepared through liming @
250 kg/ha and gradually filled-up with underground water up to a depth of 1 m. After
filling up the ponds with water, drugs/chemicals were applied at selective doses
according to the design for each experiment.

9.5

Results

9.5.1

Water quality monitoring

Throughout the experimental period, the water quality parameters were recorded weekly.
Water quality measurement and sample collection were done before and after using of
drugs. Transparency (cm), water temperature (oC), pH and dissolved oxygen (mgL-1),
Ammonia-nitrogen (mgL-1), Nitrate-nitrogen (mgL-1), and Phosphate-phosphorous (mgL1

) were measured every week before and after using drugs.
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9.5.2

Water quality analysis

During the study period, water temperature was recorded with a Celsius thermometer.
Transparency was measured with a Secchi disc of 20 cm diameter. pH of the water
samples was measured by a direct reading digital pH meter (Jenway, model 3020
CORNING 445 pH meter) and dissolved oxygen was also measured by using a digital
DO meter (YSI, model 58) on the spot. The concentration of nitrate-nitrogen (NO3-N)
was determined by HACH kit (DR-2010, a direct reading spectrophotometer) using
NitraVer-6 and NitriVer-3 powder pillow. Ammonia-nitrogen was also determined by
the HACH kit with Rochelle salt and Nessler reagent. The same HACH kit and Phosver3 powder pillow was used to determine phosphate-phosphorus (PO4-P).

9.5.3

Collection and Selection of fishes for research

Monosex male GIFT and Thai koi was collected from BFRI, Mymensingh. After 3 days
of using drugs fingerlings of monosex male GIFT were stocked in all the ponds with
stocking density of 100 fish/pond.

Before starting the experiment the fish were

acclimatized to the experimental conditions for one week.

9.5.4

Feeding

Feeding of fingerling was maintained twice daily in the morning and evening with
commercial Saudi-Bangla feed at the rate of 10% of the body weight in the first week.
For second week daily ration was adjusted at the rate of 5% of the body weight. Essential
water quality parameters were recorded weekly and growth of fish was recorded after 10
days interval.

9.5.5

Description of selected drugs

Different types of water treatment compounds (Table 14), oxygen releaser (Table 15) and
antibiotics (Table 16) are applied to maintain water quality parameters at optimum level.
Water treatment compounds

: Timsen, Geotox, Geoprime and Geo-Fresh

Oxygen releaser

: Oxygold, Oxymore, Oxylife, Oxyflow and
Oxymax

Antibiotics

: Aquamycin, Captox and Oxysentin
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Table 14 Water treatment compounds and doses prescribed by Manufacturer
Name of Drugs/Company

Before Stocking

Timsen
(nalkyl
dimethylbenzo
ammonium chloride = 40%: Stabilized
urea = 60%)
Eon Animal Health
Zeo-prime (Si0 2, Al2O3, Fe2O3, CaO, MgO,
TiO2, K2O, Na0 2, MnO2)
SK-F Animal Health
Geotox(SiO2, Al2O3, Fe2O3 CaO, MgO)
(Novartis. Animal Health)

After Stocking

100g/acre (Water 100g/acre
depth: 3-4 ft)
depth: 3-4 ft)

(Water

18-24 kg/acre

(Water

60g/acre
depth: 3-4 ft)

20-25kg/acre
(Water depth: 3-6
ft)
Zeo-Fresh (Sio2, Al2O3, Fe2O3, CaO, 24 kg/acre (Water
MgO, LoI, K2O)
depth: 3-6ft)
(Square Pharmaceutical Ltd.)

10-20 kg/acre (Water
depth: 3-6 ft) every
30-40 days interval
10 kg/acre (Water
depth: 3-6ft), every 4
weeks interval

Table 15 Oxygen releaser drugs and doses prescribed by Manufacturer

Name of drugs/Company
Oxygold, (Sodium per- carbonate 90%)
Fish-Tech.
Oxylife (Oxygen Precursor Prebiotics,
Detoxificants) Square Pharm. Ltd.
Oxyflow (H2O2- Hydrogen per-oxide)
Novartis Animal Health
Oxymore (Sodium carbonate per oxihydred 90%) SK-F
Oxymax, (Calcium per- oxidnate 80%)
Eon Animal Health)

Preventive
250-500 g/Acre

Treatment
750-1000 g/Acre

400 g/Acre, twice 500 g/Acre, every
a week
alternate day
250-500 g/Acre
500g/Acre
250-500 g/Acre

700 g/Acre

250-500 g/Acre

500-600 g/Acre

Table 16 Antibiotics and doses prescribed by Manufacturer
Name of drugs/Company
Aquamycin (Fish Tech)

Preventive
400-500 g/ton feed

Oxysentin
(Oxytetracycline 50 g/100g feed, 10 days
HCI BP)
Novatis Animal Health
Renamycin (Reneta)
60 g/100 kg feed, 3-5
days or 1g/2 L water, 3-5
days
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Treatment
1-1.5 kg/ton feed, 5 days
100-200 g/100kg feed, 5-7
days
1 g/L water, 5-7 days or
100 g/100 kg feed, 5-7 days

9.5.6

Water quality monitoring

Throughout the experimental period, the water quality parameters were recorded weekly.
Water quality measurement and sample collection were before and after using of drugs.
Transparency (cm), water temperature (oC), pH and dissolved oxygen (mgL-1),
Ammonia-nitrogen (mgL-1), Nitrate-nitrogen (mgL-1), and Phosphate-phosphorous (mgL1

) were measured every week before and after using of drugs.

9.5.7

Fish Sampling and harvesting

Sampling was done after 10 days interval by using a seine net to observe the growth of
fish and to adjust the feeding rate. Small and inadequate sample of 10-15 fish were taken
to make some rough assessment of growth trends, even knowing that such samples might
not present the actual growth situation. Growth of fish in each sampling was measured
by using a digital electronic balance (Denver-XP-3000; precision=0.1 g). The sampled
fish were handled very carefully as the species are very susceptible to handling stress.
Fishes were completely harvested after completing the research. Primarily, the partial
harvesting of fishes was performed by repeated netting, using a seine net.

Final

harvesting was done by de-watering the ponds using a pump. During harvesting all
fishes of each pond were collected and weighed individually to assess the survival rate
and production.

9.5.8

Analysis of Plankton

9.5.9

Collection and preservation of plankton samples

Plankton samples from each of the experimental ponds were collected weekly for the 1 st
experiment and fortnightly for the others. Ten liters of water were collected from
different places and depth of the ponds and passed through a plankton net to get 50 ml
filtered water. The samples were then preserved immediately with 5% buffered formalin
in a sealed plastic bottle.
9.5.10 Enumeration and identification of plankton
Plankton was counted using a Sedgewick-Rafter counting chamber cell (S-R cell). One
ml sub-sample was transferred to the counting chamber of the S-R cell (providing 1000
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fields) and all cells or colony forming units occurring in 10 randomly chosen fields were
counted using a compound binocular microscope.

9.5.11 Analysis of physical, chemical and production data
The following equations were used to determine the growth parameters,
a) Weight gain (g):
Weight gain = Mean final weight − Mean initial weight

b) Percent weight gain (%):
Mean final weight − Mean initial weight
% Weight gain =

×100
Mean initial weight

c) Average daily gain (g):
Mean final weight − Mean initial weight
ADG (g) =
T 2−T 1

d) Specific growth rate (% per day):

loge W2 − loge W1
SGR (% per day) =

× 100
T 2−T 1

Where,
W1 = Initial live body weight (g) at time T1 (day)
W2 = Final live body weight (g) at time T2 (day)

9.5.12 Histopathological examination
For histopathological study, monthly sample was collected from various organs of fish
such as skin, muscle, gill, liver and kidney by a sharp scalpel and forceps. Skin-muscle
were collected from the place between anterior part of dorsal fin and lateral line and by
removing operculum, gills samples were collected. For liver and kidney, fishes were
dissected and then portions of liver and kidney were collected. All collected samples
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were fixed in 10 % natural buffered formalin. The amount of fixative was 10 times to
bulk of tissue fixed. The sizes of the samples were 1 cm3. The preserved samples were
taken out and trimmed by scalpel. Trimmed samples were placed separately in perforated
plastic holders and covered by perforated steel covers. Labeling was made with dark
pencil (2B) on perforated plastic holders. The samples were then arranged in a steel rack
and processed through an automatic tissue processor (SHADON, Citadel 1000) for
dehydration, clearing and infiltration. Alcoholic series of higher concentration, xylene
and paraffin (3 series) were used in the processor maintaining at various time schedules
as mention below (Table 17).

Table 17 Time schedule in the automatic tissue processor
Container

Chemicals

Times (hour)

01

50% Alcohol

1

02

80% Alcohol

2

03

100% Alcohol

2

04

100% Alcohol

2

05

100% Alcohol

2

06

100% Alcohol

2

07

100% Alcohol

2

08

Xylene

2

09

Xylene

1

10

Molten wax

1

11

Molten wax

2

12

Molten wax

2

Process
Dehydration

Clearing

Infiltration

The samples were then embedded with melted wax, steel mold and perforated plastic
holder. Proper care was taken for the placement and orientation of skin-muscle and gill
in steel molds during the embedding. After embedding, the paraffin blocks were placed
on table to become hard. Then the blocks were placed in a deep freeze for half an hour
and after that steel molds were separated from the paraffin blocks. Trimming was done
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from the side and surface of the block by scalpel and a microtome machine (Leica JUNG
RM 2035). Embedded blocks were then placed in the deep freeze for 30 minutes before
final sectioning. After having sections, the ribbon of sections was placed on a water bath
(Electro thermal, paraffin-section, mounting bath) at 400C.

A suitable section was

selected and separated from ribbon, which was finally picked up over a glass slide. To
fix the section, the prepared slide was placed on a hot plate (37 0C) for overnight. The
sections were then cleared with xylene, rehydrated with alcoholic series and stained with
haematoxylin and eosin stains proceeding through various chemicals of different
concentrations and time schedules as mentioned in Table 18.

Table 18 Staining procedure followed during the experiment
SL. No.
01

Process
Clearing

Solution

Times (min)

Xylene

2

Xylene

2

100% alcohol

2

04

100% alcohol

2

05

95% alcohol

2

06

70% alcohol

2

07

Running tap water

2

02
03

Rehydration

08

Stain

Haemotoxylene

10

09

Reduce stain

Running tap water

2

10

Counter stain

Eosin

12

11

Dehydration

70% alcohol

3 dips

12

95% alcohol

3 dips

13

100% alcohol

2 dips

14

100% alcohol

2 dips

15
16

Clearing

Xylene

2

Xylene

2

After staining the sections were mounted with Canada balsam and covered by coverslip.
The prepared slides were left on clean platform to hold the cover slips permanently and
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then examined under a compound microscope. Photomicrographs of the stained sections
were done by using a photomicroscope. Comparisons of structure and pathology of
organs were made among treatments.

9.5.13 Description of study area (Water treatment compounds)
The research was carried out for 90 days (September- November, 2010) to find out the
efficacy of selected water treatment chemicals and drugs in Aquaculture in Bangladesh.

9.5.14 Experiment Design
The results of Timsen, Geoprime, Geotox and Zeofersh on aquaculture activities were
tested in the earthen ponds of Bangladesh Fisheries Research Institute (BFRI),
Mymensingh from the period of September- November, 2010. Experiment was designed
into four treatment (T 1 -Timsen, T 2 -Zeofersh, T3 -Geoprime and T4 -Geotox,
Recommended dose of the company), with three replications.

9.5.15 Pond preparation
Twelve ponds were prepared through liming @ 250 kg/ha after drying of pond. After 5
days of liming each of the following drugs Timsen, Geofresh, Geoprime, Geotox was
used for each pond. The ponds were filled with underground water up to a depth of 1m.

9.5.16 Water quality parameters
Water quality parameters represented productivity of the pond. Productive pond provides
higher fish production. Less productive pond is not suitable for aquaculture. For ideal
fish culture pH should be ranged between 6.5 and 8.5, total alkalinity value should be
above 100 mg/L, DO should be above 4 mg/L, ammonia should be less than 0.01mg/L.
Water quality parameters of three treatments have been presented in the following Table
19.
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Table 19 Water quality parameters of three treatments before and after use of drugs
Drugs
Timsen

Geo-fresh

Geo-prime

Geo-tox

Variables
Before
Treatment

After
TreatMent

Before After
Treat- Treament ment

Before
Treatment

After
Treament

Befoe
Treatment

After
Treatment

Transparency
(cm)

28.40
±2.16

31.27
±3.06

27.73 29.53
±1.75 ±1.88

27.47
±2.39

29.20
±2.76

28.67
±2.23

30.07
±2.52

Temperature
(°C)

28.41
±3.36

28.25
±3.38

28.48 28.38
±2.77 ±2.73

27.78
±2.09

27.71
±2.07

28.29
±2.98

28.27
±2.96

DO (mgL-1)

3.72
±0.33

4.56
±0.29

3.44
4.14
±0.28 ±0.29

3.30
±0.16

4.07
±0.17

3.33
±0.26

4.06
±0.26

pH

6.93
±0.25

8.12
±0.58

6.62
7.71
±0.34 ±0.31

6.49
±0.19

7.64
±0.14

6.42
±0.17

7.56
±0.18

Alkalinity
(mgL-1)

95.00
± 8.84

119.40
±9.67

94.07 115.73 93.33
±6.56 ±11.13 ±8.01

115.3
±6.97

92.47
±6.32

110.3
±9.19

Nitratenitrogen
(mgL-1)

0.12
± 0.05

0.28
±0.04

0.11
0.18
±0.04 ±0.03

0.12
±0.04

0.19
±0.04

0.13
±0.05

0.21
±0.03

NH3-N
(mgL-1)

0.19
±0.04

0.01
±0.01

0.17 0.04
±0.04 ±0.02

0.19
±0.04

0.05
±0.03

0.19
±0.03

0.06
±0.03

PO4-P
(mgL-1)

0.61
±0.21

1.00
±0.19

0.37
0.58
±0.09 ±0.12

0.44
±0.10

0.62
±0.08

0.44
±0.11

0.65
±0.13

After using drugs transparency (cm), pH, alkalinity (mgL-1), nitrate (mgL-1), ammonia
(mgL-1), DO (mgL-1) and phosphate (mgL-1) were significantly changed in all the treated
ponds. After applying drugs all the above mentioned parameters were as optimum for
aquaculture. Only temperature had no change due to use of drugs in drugs treated ponds.

9.5.17 Physical Parameters
9.5.18 Temperature
Before using drugs the mean values of water temperature were 28.41 ± 3.36 oC, 28.48 ±
2.77 oC 27.78 ± 2.09 oC and 28.29 ± 2.98oC, respectively. After using drugs the mean
100

values of water temperature were recorded as 28.25 ± 3.38oC, 28.38 ± 2.73oC, 27.71 ±
2.07 oC and 28.27 ± 2.96oC in Timsen, Geo-fresh, and Geo-prime and Geo-tox treated
ponds, respectively.

9.5.19 Transparency
Before using drugs the mean (± SD) values of transparency were 28.40 ± 2.16 cm,
27.73±1.75 cm, 27.47 ± 2.39 cm and 28.67 ± 2.23 cm, respectively while, after using
drugs it was 31.27 ± 3.06 cm, 29.53 ± 1.88 cm, 29.20 ± 2.76 cm, and 30.07 ± 2.52 cm in
Timsen, Geo-fresh, Geo-prime and Geo-tox treated ponds, respectively.

9.5.20 Chemical Parameters
9.5.21 pH (Hydrogen ion concentration)
Before using drugs the mean (± SD) values of pH were 6.93 ± 0.25, 6.62 ± 0.34, 6.49 ±
0.19 and 6.42 ± 0.17, respectively. After using drugs the mean (± SD) values of pH were
recorded as 8.12 ± 0.58, 7.71 ± 0.31, 7.64 ± 0.14 and 7.56 ± 0.18 in Timsen, Geo-fresh,
Geo-prime and Geo-tox treated ponds, respectively.

9.5.22 Total Alkalinity
Before using drugs the mean (± SD) values of total alkalinity were 95.00 ± 8.84 mg l-1,
94.07 ± 6.56 mgL-1, 93.33 ± 8.01 mgL-1 and 110.33 ± 9.19 mgL-1, respectively. After
using drugs the mean (± SD) values of total alkalinity were recorded as 119.40 ± 9.67
mgL- 115.73 ± 11.13 mgL-1, 115.33 ± 6.97 mgL-1 and 110.33 ± 9.19mgL-1 in Timsen,
Geo-fresh, Geo-prime and Geo-tox treated ponds, respectively.

9.5.23 Dissolved oxygen
Before using drugs the mean values of DO were 3.72 ± 0.33 mgL-1, 3.44 ± 0.28 mgL-1,
3.30 ± 0.16 mgL-1, and 3.33 ± 0.26 mgL-1, respectively. After using drugs the mean
values of DO were 4.56 ± 0.29 mgL-1, 4.14 ± 0.29 mgL-1, 4.07 ± 0.17 mgL-1, and 4.06 ±
0.26 mgL-1 in Timsen, Geo-fresh, Geo-prime and Geo-tox treated ponds, respectively.
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Table 20 Production and survival of Tilapia in different drugs treated pond
Drugs
Treatment

Level of
significance

Timsen

Geo-fresh

Geo-prime

Geo-tox

Harvest
number

85.00 ±
1.73

77.00 ±
2.00

75.67± 1.53

79.00±
1.00

NS

% Survival

85.00 ±
1.73

77.00 ±
2.00

75.67 ±
1.53

79.00 ±
1.00

NS

weight

7728.8 a ±
101.61

5860.83 a ±
198.48

5668.40b ±
257.17

2289.36a
±319.02

*

% weight gain

1472.80a ±
28.93

1247.84 b ±
32.28

1230.40b ±
28.14

1215.52b ±
9.98

*

0.23a ±
0.01

0.13b ± 0.01

0.12b ± 0.01

0.12b ±
0.01

*

1955.64a ±
24.28

1501.14 b ±
47.66

1455.12b ±
61.94

1500.5b ±
30.11

*

Total
(g)

Specific
Growth Rate
Net
production
(kg/ha

Gross
835.38 a ±
648.58b ±
629.34b ±
649.57b ±
production
*
10.16
19.85
25.72
12.65
(kg/ha
NS = Means are not significantly different (P> 0.05)
* Mean values with different superscript letters in the same row indicate significant
difference at 5% significance level.

9.5.24 Gross production
After using drugs the mean (±SD) values of gross production were recorded as 835.38 ±
10.16 kg/ha, 648.58 ± 19.85 kg/ha, 629.34 ± 25.72 kg/ha and 649.57 ± 12.65kg/ha in
Timsen, Geo-fresh, Geo-prime and Geo-tox treatments, respectively (Table 20, Fig. 13).
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Fig. 13 Gross fish production from different drug treated pond
9.5.25 Net fish production
After using of drugs the mean (±SD) values of net fish production were recorded as
1955.6 4 ± 24.28 kg/ha, 1501.14 ± 47.66kg/ha, 1455.12 ± 61.94 kg/ha and 1500.50 ±
30.11 in Timsen, Geo-fresh, Geo-prime and Geo-tox treated ponds, respectively (Fig.
14).

Fig 14 Net fish production from different drug treated pond
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9.5.26 Survival
After using drug the mean (±SD) values of survival of fish were recorded as 85.00 ±
1.73, 77.00 ± 2.00, 75.67 ± 1.53, 79.00 ± 1.00 in Timsen, Geo-fresh, Geo-prime and Geotox treated ponds, respectively (Fig. 15).

Fig. 15 Survival of fish in different drug treated pond

9.5.27 Histopathological study of different organs of O. niloticus
Different organs of O. niloticus such as liver, gill, muscle and kidney were observed by
histological study to identify the effects of drugs and chemicals. Histological study did
not show any change of the following organs (Figs. 16-19), so drugs had no negative
impact on different organs of O. niloticus.
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Fig. 16 Liver

Fig. 17 Gill

Fig. 18 Kidney

Fig. 19 Muscle

The research was conducted for a period of 120 days from August to November 2012 in
12 ponds, each with an area 40 m2. The research was done to determine the efficacy of
selected common drugs used in Bangladesh. For enhancing production of GIFT, Timsen,
Geofersh, Geoprime, Geotox, were selected to apply for maintaining water quality of the
ponds. The experiment was designed into four treatment groups of T1 -(Timsen), T2(Geofersh), T3 -(Geoprime) and T4 -(Geotox), each having 100 fingerlings, equally
divided into three replications. Male GIFT, (ABW: 6.25 ± 0.27 g) fingerlings were used
as test fish. Feeding of the fingerling was done twice daily in the morning and evening
with commercial nursery feed (Saudi-Bangla Fish Feed Limited) at the rate of 10% of the
body weight at first week. For second week daily ration was adjusted at the rate of 5% of
the body weight. Data on water quality parameters was recorded both before and after
drug application and survivality and growth were recorded after using drugs. Essential
water quality parameters were recorded weekly and growth, survivality were recorded
after ten days interval. Histological studies were done one month’s interval.
After using drugs, suitable value of pH (8.12±0.58), alkalinity (119.40±9.67), nitrate
(0.28±0.04), phosphate (1.00±0.19) and dissolved oxygen (4.56 ± 0.29), were observed in
all treatments. Ammonia became reduced due to use of drugs. During observation of
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physical water quality parameters transparency (31.27±3.06) became increased and
temperature (28.25±3.38) became lower than the control one. GIFT production was
higher in Timsen treated pond than other drug treated ponds. Histopathological study did
not show any negative changes on the organ of fishes. Among the drugs applied, Timsen
was proved best in all aspects as it improves fish health and water quality. Other three
drugs (Geo-tox, Geo-fresh, and Geo-prime) showed more or less same results.
9.6

Determination of efficacy of selected oxygen releaser drugs used in
aquaculture
Study Area
Three experiments were conducted; one in Laboratory condition, one in on-station
experimental pond of the Freshwater Station and other one is in farmer’s pond of Trishal,
Muktagachha and Fulpur Upazilla.

9.6.1

Experiment-1: Impact of oxygen releaser in controlled condition

This experiment was conducted in 15 plastic buckets. The size of buckets was 30 liter.
Five selective drugs were tested and each had three replications. Before using drugs,
initial concentration of DO of pond water was recorded. After that oxygold, oxymore,
oxymax, oxyflow and oxylife were applied at different doses. Data were recorded
simultaneously at 30 min., 60 min., 120 min., 180 min. and 240 min. interval for each
drug (Table 21). It was observed that concentration of dissolved oxygen was initially
increased and later gradually decreased in successive hours.

Table 21 Impact of Oxygen releaser under control condition
Name of
drugs

Initial
level of O2
(ppm)

Oxygold

1.83± 0.05

After 30
min.levels
of O2
(ppm)
3.17± 0.15

After 60
After 120
min. levels min. levels
of O2
of O2 (ppm)
(ppm)
4.77± 0.55 3.77± 0.55

After 180
min. level
O2 (ppm)

After 240
min. level
O2 (ppm)

3.77± 0.55

2.97± 0.45

Oxymore

1.83± 0.05

2.63± 0.65

4.53± 0.45

3.63± 0.45

3.63± 0.45

2.43± 0.35

Oxymax

1.83± 0.05

2.88± 0.34

4.58± 0.64

3.88± 0.34

3.28± 0.34

2.85± 0.34

oxylife

1.83± 0.05

3.23± 0.85

4.70± 0.85

3.73± 0.75

3.73± 0.75

2.34 0.75

Oxyflow

1.83± 0.05

3.23± 0.55

4.62± 0.73

3.63± 0.73

3.63± 0.73

2.79± 0.73
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9.6.2

Experiment-2: Impact of oxygen releaser in pond condition

9.6.3

Materials and Methods

To determine the effect of oxygen releasing drugs, an experiment was conducted in the
earthen ponds of the BFRI, Mymensingh from the period of August-October 2011.
Twelve ponds having an area of 40 m2 (1decimal=40.48 m2) each were prepared through
sun drying and liming the bottom soil with agricultural lime @ 250 kg/ha and mustard oil
cake @ 500 kg/ha. The ponds were filled in with underground water up to a depth of 1 m
and inorganic fertilizers of TSP and urea were applied @ 35 kg/h with 3:1 ratio.
After 5 days of fertilization, O. niloticus fry (ABW: 3.33 g, ABL: 5.53±0.83 cm), were
stocked in the ponds with same stocking patterns of 100 fish/pond. The experiment was
designed with three different doses of drugs (T1: Recommended dose, T2: 1.5 times lower
than recommended dose and T3: 1.5 times higher than recommended dose).

Each

treatment had three replications and those were assigned into a completely randomized
design. Five selective drugs were tested and each had three replications. Before and
after using drugs (30 minutes, 60 minutes, 120 minutes, 180 minutes and 240 minutes)
data were recorded simultaneously. It was observed that concentration of dissolved
oxygen was increased at first and gradually decreased in all the treatments (Table 22-26).

Table 22 Mean values of different water quality parameters of ponds under three
treatments (Before using drugs)
water quality
parameters
Temp. (°C)
DO (mg/L)
PH
Total Alka. (mg/L)
Ammonia (mg/L)

T1 (RD)

30.23 ± 2.15
4.65 ±0.91
6.5-7.14
116.35 ±6.25
0.65 ±0.09

T2
(1.5 times
LD)
30.38 ± 2.58
4.35 ±0.78
6.27-7.18
115.65 ±8.78
0.52 ±0.08
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T3
(1.5 times
HD)
30.43 ± 2.15
4.78 ±0.88
6.22-7.62
114.00 ±12.38
0.41 ±0.08

T4
(Control)
30.53 ± 2.18
4.3 5 ±0.94
6.28-8.11
124.75 ± 12.34
0.85 ± 0.05

Table 23

Mean values of different water quality parameters of ponds under three
treatments (After using drugs)

water quality
parameters

T1 (RD)

Temp. (°C)
DO (mg/L)
PH
Total
Alkalinity
(mg/L)
Ammonia (mg/L)

32.26 ± 3.15
6.85 ±0.91
7.5-8.11
196.85
±16.25
0.22 ±0.19

T2
(1.5 times
LD)
32.28 ± 2.58
5.65 ±0.78
7.37-7.69
165.65 ±8.78

T3
(1.5 times
HD)
32.43 ± 2.13
8.88 ±0.98
7.82-8.62
214.00 ±12.38

T4
(Control)
32.53 ± 2.15
4.75 ±0.94
7.98-8.11
174.75 ± 12.34

0.22 ±0.04

0.24 ±0.03

0.28 ± 0.15

Table 24 Oxygen concentration of different drugs in laboratory condition
Name of
drugs

Initial
level of
O2

Oxygold
Oxymore
Oxymax
oxylife
Oxyflow

Table 25

(ppm)
1.83±
0.05
1.83±
0.05
1.83±
0.05
1.83±
0.05
1.83±
0.05

After 30
min.
Levels of
O2 (ppm)
3.17±
0.15
2.63±
0.65
2.88±
0.34
3.23±
0.85
3.23±
0.55

After 60
min. levels
of O2
(ppm)
4.77± 0.55

After 120
min. levels
of O2 (ppm)

After 180
min. level
O2 (ppm)

After 240
min. level
O2 (ppm)

3.77±
0.55
3.63±
0.45
3.88±
0.34
3.73±
0.75
3.63±
0.73

3.77±
0.55
3.63±
0.45
3.28±
0.34
3.73±
0.75
3.63±
0.73

2.97± 0.45

4.53± 0.45
4.58± 0.64
4.70± 0.85
4.62± 0.73

2.43± 0.35
2.85± 0.34
2.34
0.75
2.79± 0.73

Mean values of different water quality parameters of ponds under four
treatments (Before using drug)

Water quality
parameters
Temp. (°C)
DO (mg/L)
PH
Total Alka. (mg/L)
Ammonia (mg/L)

T1 (RD)
30.23 ± 2.15
4.65 ±0.91
6.5-7.14
116.35 ±6.25
0.65 ±0.09

T2
(1.5 times LD)
30.38 ± 2.58
4.35 ±0.78
6.27-7.18
115.65 ±8.78
0.52 ±0.08
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T3
(1.5 times HD)
30.43 ± 2.15
4.78 ±0.88
6.22-7.62
114.00 ±12.38
0.41 ±0.08

T4
(Control)
30.53 ± 2.18
4.3 5 ±0.94
6.28-8.11
124.75 ± 12.34
0.85 ± 0.05

Table 26

Mean values of different water quality parameters of ponds under four
treatments (After using drugs)

Water quality
T1 (RD)
T2
T3
parameters
(1.5 times LD) (1.5 times HD)
Temp. (°C)
32.26 ± 3.15
32.28 ± 2.58
32.43 ± 2.13
DO (mg/L)
6.85 ±0.91
5.65 ±0.78
8.88 ±0.98
H
P
7.5-8.11
7.37-7.69
7.82-8.62
Total Alka. (mg/L) 196.85 ±16.25 165.65 ±8.78
214.00 ±12.38
Ammonia (mg/L)
0.22 ±0.19
0.22 ±0.04
0.24 ±0.03
RD = Recommended dose, LD= Lower dose, HD= Higher dose

9.6.4

T4
(Control)
32.53 ± 2.15
4.75 ±0.94
7.98-8.11
174.75 ± 12.34
0.28 ± 0.15

Plankton determination

During the trial period, total phytoplankton population was higher in T-3 than that of T1
and T2. The mean abundance of total phytoplankton was 10.67±2.06×103, 7.15±1.4×103
and 20.28±2.06×103 cells/L in T1, T2 and T3, respectively (Table 27). In T3, 50.22%
higher phytoplankton population was produced where pond was treated by higher (1.5
times) dose. The mean abundance of total zooplankton population was found to be
2.64±0.22×10 3, 1.71±0.31x103 and 5.22±2.16×103, unit/L in T-1, T2 and T3, respectively.
The zooplankton concentration of T3 was higher than that of T1, where recommended
dose was applied.
Table 27 Mean abundance of plankton (x103cells/l) in ponds under three treatments
Plankton
group
Phytoplankton
Zooplankton

T1 (Recommended
dose)
10.67±2.06×10 3
2.64±0.22×103

T2 (1.5 times lower
dose)
7.15±1.4×10 3
1.71±0.31×103

T3 (1.5 times higher
dose)
20.28±2.06×103
5.22±2.16×103

Production of phytoplankton and zooplankton was higher in the T3, where 1.5 higher
dose was applied than that of recommended dose.
9.6.5

Experiment-3: Impact of oxygen releaser drugs in farmer’s pond

In Mymensingh regions Thai pangas, Thai Koi, Tilapia, Magur and Shing are cultured
intensively. Production of Pangas and koi in Tarakanda and Muktagachha upazillas were
almost double in the chemical treated ponds compared with non treated ponds (Table 28).
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Table 28 Culture of fish by using drugs in different Upazillas of Mymensingh district
Site

Pond size
(decimal)

Species
culture

Stocking
density/dec

Trishal

42

238

Muktagachha

38

Tarakanda

40

Pangas
Silver
Rui
Catla
Carpio
Shing
pangas
silver
Tilapia
Shing
Magur

9.5.6

Before
drug use
(O2 mg/L)
4.64 ±
0.67

Recommend
dose (O2
mg/L)
7.36 ± 0.36

450

5.64 ±
0.67

8.24 ± 0.67

860

3.84 ±
0.27

6.94 ± 0.68

Analysis

Fish production between culture systems using chemicals and without chemicals were
compared. Ponds from three Upazillas like Trishal, Muktagachha and Tarakanda were
selected. For this purpose, carp polyculture with Thai pangas, Shing, Magur and tilapia
were chosen and total fish production and water quality were determined from the ponds
using chemical and without chemicals. Production of fish was slightly higher in the
treated pond (Oxygen releaser drug) than that of non-treated pond.
9.5.7

Conclusion

From the findings it could be suggested that 1.5 times higher dose than recommended
dose of each drug have been optimized for increasing dissolved oxygen in critical event.
However elaborate studies are necessary to observe the effects of oxygen releaser drugs
and others with more bio-chemical parameters before making comments.
It was observed that concentration of dissolved oxygen was initially increased and later
gradually decreased in successive hours.
Histological observation of different organs of fish shows no remarkable changes after
using drugs.
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9.7

Determination of efficacy of selected antibiotics used in aquaculture

9.7.1

Effects of antibiotics on fish fry health and water quality in cistern

9.7.2

Experimental Procedure

The feeding trails with antibiotic mixed feed were carried out in a static indoor rearing
system of the BFRI, Mymensingh consisting a series of rectangular cistern (2500 L each)
for 8 weeks. The same aged uniform size of each fish fry were randomly distributed into
groups of 100 fish (averaging 1.5g) per cistern. Three selective antibiotics were tested
and each had three replications. The fish were individually weighed at the starting of
the experiment. A weekly fish weight (fish sampling) was taken to adjust the daily feed
ration for the following week. Before using antibiotics all water quality parameters such
as temperature, pH, dissolve oxygen and ammonia were recorded though weekly
sampling. At the beginning of the experiment, 10 fish were randomly sacrificed for
histopathological analysis.

9.7.3

Experimental design

After 5 days of fertilization, Thai koi fry (1.53 ± 0.14 g) were stocked in the cisten with
same stocking patterns 100 fish/cistern.

Three antibiotics [Renamycin (Reneta),

Oxysentin (Novartis) and Aquamycin (ACI)] were applied with pelleted Koi nursery feed
(Saudi-Bangla Fish Feed Limited). Three replications were used for each antibiotic and
the cisterns were marked as T1, T2, and T3, for Renamycin, Oxysentin and Aquamycin,
respectively. Other two cisterns feeding feed without antibiotic were used for control and
was marked as T4. Antibiotic mixed commercial feed was applied in all the cistrans for
60 days except for the control.

Water quality parameters (Table 29) and growth

parameters of fish were recorded (Table 30).
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Table 29 Water quality parameters of cistern under different treatment of antibiotics
Water Quality
Parameters
DO (mg/L)
pH

Renamycine
BT
AT
3.28- 3.52
6.50-6.82

Total alkalinity
80- 95
(mg/L)
Ammonia (mg/L)
0.32-0.58

Oxysentin
BT
AT

4.686.24
7.487.98

4.125.98
6.587.90

125-140

85-98

0.050.090.08
0.13
0.22-.32
0.280.22-.32
Phosphate
0.65
(mg/L)
0.10-0.24
0.180.10Nitrate (mg/L)
0.30
0.24
* BT= Before Treatment, AT= After Treatment

4.5-6.10
7.207.45

Aquamycine
BT
AT
3.995.20
6.0-7.2

98-111

84-96

0.030.06
0.280.65
0.280.55

0.090.11
0.22-.32

5.1-6.5
7.12-7.5
111-120
0.030.06
0.280.65
0.180.83

0.100.24

Table 30 Growth and survival of Thai Koi under different treatment of antibiotics
Growth Parameters
Av. Initial wt. (g)
Av. Final wt. (g)
Av. live weight gain
(%)
Survival rate (%)
Specific growth rate
(%)

9.7.4

Renamycine
1.50 ± 0.14
8.78 ± 0.35 a
485.73 ± 7.02 a
92 ± 3.06 a
2.96 ± 0.55 a

Oxysentin
1.55 ± 0.15
8.50 ± 3.31 b
448.28 ± 8.60 ab
90.00 ± 3.03 a
2.84 ± 0.54 a b

Aquamycine
Control
1.55 ± 0.15
1.53 ± 0.11
8.15 ±0.27 c
6.65 ± 0.29
434.72 ± 0.28 334.50 ± 0.24
c

c

90.23 ± 2.15 a
2.83 ± 0.55 b

70.15 ± 2.12 b
2.45 ± 0.08 c

Effects of antibiotics on fish fry health and water quality in pond

The follow up trail with antibiotic mixed feed was designed with three treatments having
three replicates of each. Twelve (12) nursery ponds (each pond 40 m2) were used for
nursing of fry. Ponds were prepared through sun drying and liming the bottom soil with
agricultural lime @ 250 kg/ha and mustard oil cake @ 500 kg/ha. The ponds were filled
up with underground water up to a depth of 1 m and inorganic fertilizers of TSP and urea
were applied @ 35 kg/h with 3:1 ratio. After 5 days of fertilization, O. niloticus fry
(ABW: 3.33 g, ABL: 5.53±0.83 cm), were stocked in the ponds with same stocking
patterns of 100 fish/pond.
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9.7.5

Experimental Design

Three antibiotics [Renamycin (Reneta), Oxysentin (Novartis), Aquamycin (ACI)] were
applied with pelleted Tilapia nursery feed (Saudi-Bangla Fish Feed Limited). Three
replications (feeding feed with antibiotic) were used for each antibiotic and the ponds
were marked as T1, T2, and T3 for Renamycin, Oxysentin and for Aquamycin. Other
three ponds (feeding feed without antibiotic) were used for control and were marked as
T4. All of the above ponds were prepared by drying, liming and fertilization before
stocking.

Fish was stocked at the rate of 400/m2.

Water quality parameters were

measured and recorded before applying feed. Antibiotic mixing feed applied twice a day
for 25 days at the rate of 50% body weight. From 26th day to 45 days feed was applied at
the rate of 25% body weight and from 46th day to 60 days at the rate of 10% body weight.
Feeding rate was reduced to 5% body weight from 61th day to next 90 days. Growth,
survivability, water quality and plankton monitoring were done after 15 days interval.
Histopathological study was also done before and after the end of experiment.

9.8

Results

Water quality parameters of antibiotic treated ponds were recorded using commercial test
kits (HANNA Test kit). Water temperature (0C), pH, dissolved oxygen (mg/L) and total
alkalinity were measured every 7 days interval for Talapia and Thai Koi fishes separately.
Water quality parameters of antibiotic treated ponds have been presented in the Table 31
& 32. Influence of various antibiotics was tested in experimental ponds. Water quality
parameters found to be more or less similar in antibiotic treated ponds when compared to
those in the control pond. Microbial load decreased significantly in antibiotic treated
ponds as compared to control. Histopathological changes of different organs of fishes
like muscle, gill, kidney and liver of treated ponds were observed (Figs. 20-23). No
change in structural configuration of muscle, gill, kidney and liver was observed. No
disease was noticed in the ponds feeding with antibiotic mixed feed. Fish growth and
production were satisfactory in all the antibiotic treated ponds (Table 33).
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Table 31 Abundance of plankton (x103cells/L) in ponds feeding antibiotic mixed feed
Aquatic
Organisms
Chironomidae

Renamycine
Oxysentin
BT
AT
BT
AT
37.65±
22
± 44.07±
30.12
11.11
13.1
9.98
±10.33

Aquamycine
BT
AT
23.1.98±9.06 24 ±
3.98

Oligochaeta

25.93±
3.23

10.12 ± 16.05±
3.12
3.04

11.53 ± 22.35± 24.69 11.,36 ±
3.15
2.65

Mollusca

9.51±
2.14

8.23 ± 6.46 ±
2.23
2.56

5.23
2.17

Unidentified

34.57±
7.11
13.54 ±
3.01

36.16 ±
7.40
10.21 ±
2.11

30.13 ± 35.19± 9.85
7.99
5.14 ± 11.37 ± 4.86
1.76

28.33 ±
6.23
8.0 ±
2.1

Bacillariophyceae

39.51±
8.06
12.04 ±
4.74

± 8.10± 1.13

7.11 ±
2.12

Chlorophyceae

13.79 ± 8 ±
4.48
2.8

19.92 ± 10.32 ± 17.95 ± 3.61
8.24
2.87

12.09 ±
3.65`

Cyanophyceae

10.38 ± 6 ±
3.67
2.1

7.79
1.88

± 3.97 ± 10 ± 5.76
.2.13

6.12 ±
2.56

Euglenophyceae

1.63 ±
0.96

± 2.1
1.0

± 1.5 ± 1.11

1±
0.23

Crustacea
(Nauplius)

10.79 ± 6.12 ± 11.92 ± 6.12
2.66
1.34
3.18
1.34

± 14.58 ± 5.33

11 ±
1.2

Bacillariophyceae

8.1±
1.38
22.27±
2.95

Chlorophyceae

1.0 ± 2.29
0.12
1.18

3.33 ± 6.67±
4.23 ± 4.1± 1.74
1.0
1.89
1.9
15
± 2.43 ± 2 ± 0.2
4.4 ± 1.54
1.77
1.68

3.21 ±
0.9
2.0 ±
0.25

Euglenophyceae

12.17 ± 8.1 ± 9.97
6.72
2.13
2.49

± 5.1
1.37

± 7.5 ± 3.89

6±
1.5

Rotifera

3.73 ±
1.62

2.1
0.2

± 2.5
1.46

± 1.44
0.2

± 2.43 ± 1.49

2.2 ±
0.5

Cladocera

3.9 ±
1.7

2.0
1.0

± 2.43
1.43

± 1.55
0.1

± 2.2 ± 1.01

1.4 ±
0.44
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Table 32 Water quality parameters of ponds feeding antibiotic mixed feed
Parameters
DO (mg/L)
pH
Total
(mg/L)

Renamycine
BT
AT
3.284.683.52
6.24
6.50-6.82 7.487.98

alkalinity 80- 95

Ammonia (mg/L)

Oxysentin
BT
AT
4.125.98
6.587.90

125-140

0.32-0.58 0.050.08

4.5-6.10
7.207.45

Aquamycine
BT
AT
3.995.20
6.0-7.2

5.1-6.5
7.12-7.5

85-98

98-111

84-96

111-120

0.090.13

0.030.06

0.090.11

0.030.06

Fig. 20 Kidney of Thai koi

Fig. 21 Liver of Thai Koi

Fig. 22 Muscle of Thai Koi

Fig. 23 Gill of Thai Koi

Table 33 Growth and survival Thai Koi in ponds feeding antibiotic mixed feed
Parameters
Initial body weight (g)
Final weight body (g)
Weight gain (g)
Weight gain (%)
Specific Growth Rate
(SGR) (% day)
Survival rate (%)

Renamycine
6.26±0.27
98.30±0. 45 a
92.04±0.37a
1470.28±0.33

Oxysentin
6.26±0.28
84.45±0. 35b
78.55±0.25 b
1256.80±0.30

Aquamycine
6.26±0.23
83.10±0.45 b
77.04±0.38 b
232.67±0.32

Control
6.26±0.29
73.18 ±0.48 b
67.53±0.39 c
1168.10±0.38

2.29±0.35

2.17±0.34

2.16 ±0.36

2.26±0.38

89.25±5.41

88.72±6.09

76.20±4.77

70.34±5.71
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9.9

Discussion

Few studies have been conducted with the status of aqua-drugs and chemicals in
Bangladesh but no such study was carried out with impact of aqua-drugs and chemicals
on health and production of fish. The purpose of this work was to provide current status
and impact of aqua-drugs and chemicals in aquaculture activities in Bangladesh.
Aquaculture activities became intensified that demanded frequent use of aqua-drugs and
chemicals for higher growth and production.
The present study provided the impact of drugs and chemicals on water quality
parameters, and fish health and production. In the present study, it was found that most
of the farmers used aqua-drugs and chemicals for pond preparation, health management
and disease treatment. However, fish disease treatment was the major area where most of
the aqua-drugs and chemicals were used. There are many purposes of the use of aquadrugs and chemicals in aquaculture such as pond preparation, water treatment, health
management, enhancement of natural productivity and growth promotion (Subasinghe et
al. 1996). Experiments were conducted by applying different aqua-drugs and chemicals
for maintaining water quality, disease free and high fish production.
Geotox, Geolite gold, Mega-geo plus and Miracol lime mila were widely used by farmers
in study area. Most farmers use Geolite gold whose active ingredients were SiO2, Al2O3,
Fe2O3, TiO2 and MgO. Faruk et al. (2008) mentioned that Geotox, JV Zeolite, Timsen,
Green Zeolite, Pontox plus, Zeolite, Zeo care, Mega Zeo, Bis Zeolite, Bio-Tuff, Well
Zeolite and Aqua zet were found in Mymensingh region.

9.9.1

Physical parameters

Water transparency increased as a result of application of drugs in ponds.

Water

transparency was 28.40±2.16 cm and 31.27±3.06 cm before and after application of
Timsen, respectively.

Before using of Geofresh, Geoprime, and Geotox water

transparency was 27.73±1.75 cm, 27.47±2.39 cm, 28.67±2.23 cm while after treatment it
was 29.53±1.88 cm, 29.20±2.76 cm, 30.07±2.52 cm respectively. Among the drugs
applied, Timsen was found suitable to increase water transparency. Other three drugs
provided more or less same results in changing water transparency. Water transparency
was increased due to application of drugs that was found suitable for aquaculture.
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After using drugs water temperature became reduced. Before and after using Timsen,
water temperature was 28.41±3.36°C and 28.25±3.38 °C respectively. Before and after
using Geofresh, Geoprime and Geotox water temperature was 28.48 ± 2.77°C, 27.78 ±
2.09°C, 28.29 ± 2.98°C and 28.38 ± 2.73°C 27.71 ± 2.07°C, 28.27 ± 2.96°C,
respectively. Swann (2009) described the suitable ranges of water quality parameters for
aquaculture as 24 to 32°C. The author observed that Timsen and other three drugs were
able to maintain water temperature at 28.41 ± 3.36°C and that is suitable to fish culture.

9.9.2

Chemical parameters

Water pH, DO, phosphate and Nitrate have increased due to application of drugs. Before
and after using Timsen pH was 6.93±0.25 and 8.12±0.58, respectively while before and
after using Geofresh, Geoprime, and Geotox water pH was 6.62 ± 0.34, 6.49 ± 0.19, 6.42
± 0.17 and 7.71 ± 0.31, 7.64 ± 0.14, 7.56 ± 0.18 respectively. DO was 3.72 ± 0.33 mg/L
and 4.56 ± 0.29 mg/L before and after application of Timsen, respectively. Before and
after using Geofresh, Geoprime, and Geotox DO was 3.44 ± 0.28, 3.30 ± 0.16, 3.33 ±
0.26 and 4.14 ± 0.29, 4.07 ± 0.17, 4.06 ± 0.26 mg/L, respectively. Total Alkalinity was
95.00 ± 8.84 and 119.40 ± 9.67 mg/L before and after application of Timsen,
respectively.

Before and after using Geofresh, Geoprime, and Geotox water Total

Alkalinity was 94.07±6.56, 93.33±8.01, 92.47±6.32 and 115.73±11.13 , 115.33± 6.97 ,
110.33±9.19 mg/L, respectively.
9.9.3

Fish production

Fish production was considered as an indicator in determining efficacy of water quality
treatment drugs applied in culture pond. Four drugs were applied in different fish culture
ponds to determine efficacy of water quality treatment drugs. Among the water quality
treatment drugs applied, Timsen provided the highest fish production.

Net fish

production was 1955.64 ± 24.28 kg/ha/60 days with Timsen that was higher than the
other three drugs applied.
The present study provided higher fish production in drugs treated ponds while Khaled &
Mamun (1996) achieved production of Tilapia as 339.39 kg/ha, 600.00 kg/ha and 624.24
kg/ha over a period of three months in three earthen ponds by using two prepared and one
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commercial diets. Hussain et al. 2000 reported Tilapia production as 125-140 kg/m2 in
cage system. Nahid et al. reported tilapia production as 13832kg/ha/ya. Production of
Thai pangas in the control pond at BAU was higher (7328.16 kg/acre) than in the treated
ponds (6400.08 kg/acre) which disagrees to this experiment. Production of Thai Koi in
the treated pond at BAU was higher (1471.92 kg/acre) than that of control ponds
(1296.00 kg/acre) which agrees to the present study.
In the present study survival rate was 85.00±1.73% which is online with the works of
Sayeed et al. (2008). They reported survival rates of Thai pangas was 94 to 97% in nine
earthen chemicals treated ponds with a period of 11 months. Islam (2009) studied
survival rates were 70.4, 80.75 and 72.25% for native koi, Thai koi and other two
hybrids, respectively.

Khan et al 2011 reported that application of Geoprime was

suitable for fish production that’s disagrees with the present investigation as this
experiment Timsen show the supremacy over other drugs in producing fish. Faruk et al.
(2008) mentioned the name of several aqua-drugs used in aquaculture but did not
mentioned the name of the best drug. In this experiment Timsen showed the best
performance for producing fish among Geo fresh, Geoprime and Geotox.

9.9.4

Histopathology

Histopathological study was done to know the impacts of water quality treatment drugs
on different organ of fishes. In this study water quality treatment dugs did not produce
any remarkable changes to the different organs such as liver, kidney, gill and muscle of
fish.
Samsuzzaman et al. (2011) reported that in the chemical treated pond, different organs
such as liver, kidney, gill and muscle of fishes had remarkable pathological changes like
necrosis, hemorrhage, vacuum, pyknosis, necrosis, hypertrophy and partial loss of some
parts. It was also observed that loss of epidermis, necrosis, vacuum, haemorrhage and
pyknosis were noticed in the fishes of ponds where aqua-drugs and chemicals were
applied.

Some important pathological changes such as haemorrhage, necrotic

hepatocytes, pyknotic cells and vacuum were recorded in the liver of chemical treated
fishes. Anderson et al. (2005) reviewed that malachite green is readily absorbed by fish
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tissue and is metabolically reduced to leucomalachite green (LMG) which is lipohilic and
can be stored in edible fish tissues for extended periods of time.
Haemopoeitic necrosis, hemorrhages, vacuolation in haemopoeitic cell were common
pathological changes in kidney of chemical treated fishes. Ahmed et al. (2009) also
found similar result for freshwater eel in winter season which was occurred due to
antibiotic treatment.

Ahmed et al. (2007) found necrosis, pyknosis, inflammation,

hypertrophy, hyperplasia and missing of gill lamellae in Anabas testudineus during the
month of December and January in. The author disagreed with the findings of Ahmed et
al. (2007) as the author did not found any remarkable changes in the organ of fishes by
using water quality treatment drugs during the month of April-June. Aqua-drugs and
chemical treated fish exhibited pathological changes in gills which include hypertrophy,
haemorrhage, missing of secondary gill lamellae and necrosis. In this study gill had no
remarkable change due to treatment with aquadrugs and chemicals. Liver had highly
necrotic hepatocytes, pyknotic and inflammatory cell during the months of December and
January (Roy et al. 2006).

9.10

Recommendations

Due to large demand of fish protein, it is the appropriate to extend the production of fish.
Now a day’s farmers are interested to produce more fish by culturing fish with high
stocking densities. For this reason farmer apply aqua drugs and chemicals to protect fish
from any disease. Among the drugs tested, Timsen produced the best results in all
aspects including improvement of fish health and water quality. Other three drugs such
as Geo-tox, Geo-fresh, and Geo-prime produced similar results in maintaining and
producing fish in ponds.
Histopathological study does not show any negative changes on the organ of GIFT.
These drugs may be used in aquaculture to control production of ammonia in ponds.
Among the antibiotics tested, Renamycine showed the best performance in all aspects
including improvement of fish health.

Other two antibiotics (Oxysentin and

Aquamycine) have similar actions in improving fish health.
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9.11

Training organized

Within the project period four training courses have been completed in 2011-2012 and
2012-2013. Each training course was consisting of 3-day long program on “Impact of
Aqua drugs on fish culture practices in Bangladesh”. One hundred twenty farmers
(including women and unemployed youths) participated in the training course. During
the training course, the trainee farmers were provided with the hands-on knowledge on
improved fish culture and protocol of appropriate drug management techniques. Most of
the trainees felt encouraged on the improved fish culture technique and expressed their
interest of adopting it in their own farms. The trainees requested to the authority in
organizing more training programmes with upgraded knowledge and technology of fish
culture and application of aqua-drugs and chemicals. Details of completed training under
the project have been furnished in Table 34.

Table 34 Details of training conducted during the project period
Details
Topic(s)

Year 2011-2012
Year 2012-2013
Impact of Aquadrugs on Fish Impact of Aquadrugs on Fish culture
culture

No.
of 02
trainings
No. of trainees 60
Duration
06 days
(02 to 04 May & 25 to-27 May)

02
60
06 days
(11 to 1 3 May & 18 to 20 June)

9.12 Field days
Under the project one field day was organized in 2012-2013. Fish farmers including
women and unemployed youths, and twenty office staff, GO and NGO representatives,
have been participated on the occasion. After the inaugural session the participants were
provided with the hands-on knowledge on improved fish culture and and the protocol of
appropriate drug management techniques. Most of the participants felt encouraged on the
drug management technique both in pond and in fish hatchery. The participants were
divided into groups to identify the problems and prospects of application of aqua-drugs
and chemicals in a focus group discussion (FGD) session. After group discussion open
discussion was done on the problems identified from the group discussion.
120

The

participants have shown their keen interest about the ongoing Aqua-drug Research
activities. Details of field days have been shown below.

Venue

: Farmer’s field (Haluaghat, Mymensingh)

No. of field day

: 01

No. of participants

: 50

Duration

: From 09:00 to 17:00 hours
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10.

Study on Impact of Aquaculture Drugs and Chemicals on Fish Health,
Productivity and Biodiversity

10.1

Executive Summary

Ten different categories of chemicals were found to use in aquaculture activities. They
are antibiotics, disinfectants, gas removal, oxygen supplier, vitamins and minerals,
growth promoter, insect killer, algae killer, predator killer and pH balance. In pharmacy
of investigated areas, 50 different types of aquaculture drugs and chemicals were
recorded. Among those, 15 types are widely used by the farmers such as Renamycin,
Amoxifish, Ossi-C, Timsen, Aquamysine, Aquamycine, Virex, Aquakleen, Geolite gold,
Oxy Dox F, Polgard plus, Charger gel, Seaweed, Bactisal and Deletix. Productions of
Pangas and Koi in Gouripur and Muktagacha Upazillas were almost double in the
chemical treated ponds compared with non treated ponds. However, Pangas production
in Muktagacha was almost double than Gouripur, where stocking density was also higher.
Whereas, in BAU experimental ponds, production of Pangas was significantly higher in
the non-treated ponds compared with chemical treated ponds.

On the other hand

production of Koi was almost similar in the treated and control ponds.
In Upazillas like Fulpur, Muktahacha and Fulbaria EUS, dropsy, Edwardsiellosis diseases
were recorded with Pangas and Tilapia. Shing had 90-100% mortalities within very short
period from unknown diseases with no obvious symptoms (except swollen abdomen and
spots) provided 30-100% recovery after application of drugs. In EUS affected Tilapia in
Fulpur (20%) and Muktagacha (30%) and farmers used Renamycin, Polgard plus and
Ossi-C with a result of 80-95% recovery. In Edwardsiellosis affected Pangas in Fulpur
(80%) and Fulbariaa (50%), farmers used Renamycin, Timsen, Polgard plus and Ossi-C
in Fulpur and Geolite and Timsen in Fulbaria having 80% recovery in both Upazillas.
Farmers used Aquamycin and Ossi-C against dropsy in Fulpur with a result of 95%
recovery. Zoothamnium and various spots on skin, scale loss in Koi, where farmers used
Renamycin, Aquamycine, Ossi-C and Polgard plus drugs as treatments and achieved 7080% recovery. It was thus observed that aqua drugs played excellent role in recovery of
fish diseases and maintenance of health. In a drug treated pond of BAU, plankton bloom
was recovered within one week by seaweed (Algicide) application. In laboratory study,
clinically all the fishes of various regions did not show any remarkable changes in
122

chemical treated and non-treated ponds. Histopathology in the control ponds, skinmuscle, liver, kidney and gill of fish had almost normal structure. However, in the
chemical treated ponds, the above mentioned investigated organs of fishes had
remarkable pathological changes like necrosis, hemorrhage, vacuum, melanocytes and
partial loss of organs. Thus fishes of chemical treated ponds although clinically looked
normal, but histopathologically they were severely affected. It could be mentioned that,
drugs and chemicals had some adverse effect on the health of culture fishes.

10.2

Background and Justification

Aquaculture is the fastest growing food-producing sector in the world. It is growing
more rapidly than all other animal food producing sectors. Aquaculture in Bangladesh is
also under heavy expansion. Over the last decade it has expanded, diversified, intensified
and technologically advanced. In aquaculture, the external inputs required for successful
fish production is chemical, which has been used in various forms for centuries
(Subasinghe et al. 1996). They are essential components in pond construction, health
management, soil and water management, enhancement of natural aquatic productivity,
transportation of live organisms, feed formulation, manipulation and enhancement of
reproduction, growth promotion and processing and value enhancement of the final
product (GESAMP 1997, Subasinghe et al. 1996). Intensification of aquaculture brings
about the use of more chemicals and antibiotics in this sector.
Antibiotics have been applied in aquaculture for over 50 years for treating bacterial
infection in fish. Since then, their use has grown both in numbers and quantity, as the
problem of bacterial disease has increased (Inglis 1996). Bacterial disease occurs most
frequently and severely in intensive culture systems and it is there that most antibacterials
are used. Use of antibiotics in aquaculture may contribute to increased resistance and
cause detrimental effects in medicine more generally. A variety of other chemicals are
also used in aquaculture for health management of fish apart from antibiotics. Some
common chemicals include sodium chloride, formalin, malachite green, methylene blue,
potassium permanganate, hydrogen per oxide, copper compounds, glutaraldehyde and
trifluralin (Plumb 1992).
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A range aquatic disease could be found in farmed aquatic animals of Bangladesh (BFRI
1999, Faruk et al. 2004). Epizootic ulcerative syndrome (EUS) in fish and white spot
syndrome in cultured shrimp are the two most devastating diseases have huge impact in
aquaculture of Bangladesh. Farmers are using a range of chemicals and antibiotic for the
treatment of diseased animal. Also, pharmaceutical companies and chemical sellers are
influencing fish and shrimp farmers to buy their products. It has been realized that
farmers have been using these chemicals without knowing their effectiveness.
There are problems associated with the use of chemicals. Excessive use of antibiotics for
disease treatment can lead to development of resistant strains of bacteria as well as
consumer boycotts in importing countries due to residues of antibiotics. EU countries are
concerned about the use of hazardous chemicals in fishery products especially in shrimp
and prawn products. Rejection of consignment by European Commission’s is quite
common due detection of nitrofuran in prawn bodies.

Nitrofuran antibiotics are

veterinary drugs whose use in food-producing animals and fish is banned in the EU
because of health concerns, including a possible increase in cancer risk in humans.
However, there is lack of information on the use of chemicals and antibiotics in
aquaculture industry of the country and the impact that they have on fish productivity and
biodiversity and needs examination. This project would address some of these issues.

10.3

Literature Review

In a recent study Faruk et al. (2008) found a range of chemicals including antibiotics used
in aquaculture for fish health management and disease treatment. Along with commonly
used traditional chemicals, they found a number of new products with various trade
names like JVzeolite, Geotox, Green zeolite, Orgavit aqua, Fish vitaplus, AQ grow-G,
Oxy flow, Oxy max and O2-marine were the most widely used compounds. Fourteen
branded antibiotics were found with different trade names for disease treatments of
aquatic animal.

Major active ingredients of these antibiotics were Oxytetracycline,

Chlorotetracycline, Amoxicillin, Co-trimoxazole, Sulphadiazine and Sulphamethoxazole.
They reported thirty three pharmaceutical companies were seen active for producing and
marketing of these products. Some of these products have been marketed by different
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companies from the countries like India, Thailand, Taiwan, Indonesia, Malaysia, Spain
and USA.
Faruk et al. (2005) observed that commonly used chemicals in aquaculture are lime, salt,
urea, triple super phosphate (TSP) potassium permanganate, vitamins, antibiotics (mainly
oxytetracycline and chlorotetracycline), rotenone, phostoxin, sumithion, melathion and
some hormones. They also stated that most of the farmers used chemicals and antibiotics
indiscriminately without knowing their mode of action, doses and appropriate procedures
of application. Sarker (2000) conducted an experiment to test drug sensitivity of five
isolates of Aeromonas sorbia and found that most of the isolates were sensitive to
Oxytetracycline (OT), Oxolinic acid (OA) and Chloramphenicol (C) but resistance to
Erythromycin and Sulphamethoxazole (SXT).
A variety of chemicals are used in aquaculture for health management of fish apart from
antibiotics.

Some common chemicals include sodium chloride, formalin, malachite

green, methylene blue, potassium permanganate, and hydrogen per oxide, copper
compounds, glutaraldehyde and trifluralin (Plumb 1992). Sodium chloride is an old
treatment used for a variety of diseases of fish. It is especially effective chemical when
treating some fungal and parasitic diseases in fish. Formalin is versatile compound used
in a variety of ways in treating fish. Formalin is used primarily as an external parasiticide
on fish and fish eggs as either flush, prolonged, or indefinite treatment for fungus control.
Potassium permanganate (KMnO4) is one of the widely used chemical in fish health
management. It is a strong oxidizing agent approved for the purpose to treat ponds.
Potassium permanganate is good for treating external protozoa and external bacterial
infections (Plumb 1992). Malachite green is an organic dye that has been popular as a
parasiticide and fungicide on fish. It is principally used in hatcheries rather than growout systems. Lengthy withdrawal period is essential following application because of
persistent residues (Alderman 1992).
Concern is growing over the use and potential misuse of some of aquaculture chemicals.
The amount of information on chemical use in aquaculture and its significance for human
health assurance, environmental protection and sustainable development of the sector, has
been increasing throughout the last two decade (FAO/NACA 1995, Plumb 1995).
Pesticides are also used in aquaculture of disease treatment, such as organophosphates,
125

organotin compounds, rotenone and saponin, dichlovos, trichlorfon, diptarex, melathion,
dursban are the widely used organophosphate applied to control ectoparasitic crustacean
infections in finfish culture.

For all the organophosphates, effects on non-target

organisms, particularly crustaceans are major concerned. Due to high neurotoxicity of
organophosphates, potential effects on health of fish farm workers are also health
hazardous chemical (Alderman et al. 1994).
When chemicals are employed by aqua culturists, either for preventative or treatment
purposes, a certain portion of the applied substance leaves the farm via the effluent or, in
the case of pond culture system or net-cage culture, is released directly to the
environment. Cravedi et al. (1987) reported that the vast majority of Oxytetracycline and
oxolinic acid provided is likely to leave the farm as particulate wastes because of feed
wastage and poor digestive absorption of these drugs. Discharge of these contaminated
feeds and faeces is likely to occur continuously at low concentrations but may be greater
at certain periods of the production cycle such as during tank or pond cleaning.
Accumulation of solid wastes and associated chemical residues near the point of
discharge is likely.
With the expansion of aquaculture in Bangladesh, there has been increasing trend in
using more chemicals in aquatic animal health management. Commonly used chemicals
in Bangladesh aquaculture are lime, rotenone, various forms of inorganic and organic
fertilizers, phostoxin, salt, dipterex, antimicrobials, potassium permanganate, copper
sulphate, formalin, sumithion and melathion (DoF 2002, Faruk et al. 2005).

10.4

Objectives

The objectives of the present study are:
i.

To compare fish production between culture systems using chemicals and without
chemicals

ii.

To study of impact of use of chemicals on fish health and productivity

iii.

To identify problems associated with their use
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10.5

Experimental design and Methodology

Study area: Muktagacha, Fulbaria, Fulpur and Gouripur Upazillas of Mymensingh
district were considered as study area for collecting data on use of aqua-drugs and
chemicals used in freshwater aquaculture.
Data collection: Secondary data on the use of chemicals and antibiotics were collected
with GO and NGO offices. The primary data were collected through the combination of
the following survey techniques:
Questionnaire survey: Fish farmers, hatchery and nursery owner, farm workers,
chemical retailers, and other stakeholders were questioned individually.

A set of

preliminary questionnaire based on the objectives of the study was prepared. Major topic
of questionnaire were the name of chemical, active ingredients, purpose of use, method of
application and dose, duration, source, effects on environment, price, impact on health
and productivity. In addition data on farming practices, general farm management, health
and disease problems, seasonality, mortality etc were also gathered. For the interview,
simple random sampling method will be followed during interview.
Laboratory analysis: Laboratory study was focused on the verification of fish health and
diseases of aquatic animal reported by farmers and the assessment of the efficacy of
potential selected chemicals and drugs in curing disease in laboratory and field condition.
Health and disease issues: In addition with the field observation, diseases of fish were
verified through laboratory analyses. Fish were examined clinically through observing
gross signs, abnormality, lesions and erosions and external parasites.

Samples for

histopathological examination will be taken from skin, muscle, gill, liver and kidney, and
were fixed in 10% neutral buffer formalin. The samples were processed in an automatic
tissue processor, stained with haematoxylin and eosin, mounted with Canada balsam and
will be examined under compound microscope.
Impact assessment: Fish production between culture systems using chemicals and
without chemicals were compared. For this purpose, four possible culture systems like
Thai Pangas, Thai Koi, Tilapia and Shing were chosen and total fish production and
water quality were determined from ponds using chemical and without chemicals. This
experiment was conducted in experimental ponds at BAU. The health status of fishes
and production were also compared with Thai koi and Thai pangas.
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10.6

Experimental design in BAU ponds

Eight equal sized ponds (1.75 d) situated in the northern sides of the faculty of Fisheries,
BAU, were selected and prepared for experiment. The ponds were selected randomly to
accommodate the relevant treatments. The experimental layout is shown in Table 35.

Table 35 Experimental layout of Thai Koi and Pangas culture
Treatment

Replications
(pond no.)

T1 (Koi)

R 1 (1)
R 2 (2)

Pond
size
(dec)
0.60
0.60

T2 (Koi)

R 1 (3)
R 2 (4)

T1(Pangas)
T2 (Pangas)

Stocking
Total
density/dec stocked

Stocking
size (g)

500
500

300
300

1.20

0.60
0.60

500
500

300
300

1.20

R 1 (5)
R 2 (6)

0.60
0.60

500
500

300
300

25.10

R 1 (7)
R 2 (8)

0.60
0.60

500
500

300
300

25.10

Two sets of experiments one with Thai Pangas and the other with Thai Koi were carried
out using chemicals and without chemicals (Table 35; Figs. 1and 2). Drugs were applied
following fish farmers schedule from pond preparation up to fish culture. Stoking density
was maintained at 500/dec. Mega feed was applied at the rate of 5-10% of body weight.
Sampling for record of weight and water quality parameters were done once in fortnight
(Fig. 3). For health check fish were investigated clinically and samples for histology
were taken from skin, muscle, gill, liver and kidney from treated and control ponds of
Pangas and Koi once every fortnight. Standard histological procedure was carried out for
fixation, dehydration, clearing, infiltration, embedding, sectioning, staining and mounting
of slides. Comparisons were made between treated and control treatments of both the
Pangas and Koi. Water quality parameters like DO, pH, temperature, alkalinity and
nitrite were also recorded fortnightly from all the treatments and replications. Growth
parameters like weight gain, percent weight gain, specific growth rate, survival rate, food
conversion ratio and production were monitored.
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10.7

Results

10.7.1 Categories of chemicals used in aquaculture
Mostly ten different categories of chemicals are found to use in aquaculture activities
(Tables 36-46).

They are antibiotics, disinfectants, gas removal, oxygen supplier,

vitamins and minerals, growth promoter, insect killer, algae killer, predator killer and pH
balance.
Table 36 List of antibiotics recorded from the investigated areas
Sl.

Trade name

Dose

Source

01

Renamycin

50 mg/kg bw

Renata

02

Aquamysine

1-1.5 kg/ton

Fish Tech

03

Aquamycine

1-2 /kg feed

ACI

04

Renaquine

50 mg/kg bw

Renata

05

Oxy Dox F

1-2 /kg feed

ACI

06

Ascamicyne

250-300 /acre

SKF

07

Amoxivet

25-45 mg/kg bw

Techno

08

Oxysestin

1-2 /kg feed

Novartis

09

Orgamysin

60 /50 kg feed

Organic

10

Doxioxy

1-2 /kg feed

Opsonin

11

Amoxifish

3-5 /kg feed

Fish Tech

Table 37 List of disinfectants recorded from the investigated areas
Sl.

Trade name

Dose

Source

01

Polgard plus

500 ml/acre

Fish tech

02

Bactisal

350 ml/acre

First care

03

Virex

100-200 /33 dec

ACI

04
05

Biogaurd
Lenocide

250 g/33 dec
5 ml/dec

Sia agro-vet
Nature care

06

Timsen

1 st dose: 80 /33 dec
2 nd dose: 50 /33 dec

Eon

07

Emsen

1st dose: 80 /33 dec
2nd dose: 50 /33 dec

Ethical drugs

08
09

Aqua cleaner plus
Formalin

1 L/50 dec for 3-5 ft depth
1-3 ppm

Fish world
Chemical seller

10

Bleaching powder

60 ppm

Chemical seller
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Table 38 List of gas removal recorded from the investigated areas
Sl.
01

04

Dose
100-200/acre periodically used every 1
month
Aqua magic
05-08 kg/acre
Miracol
lime 100 /dec
mila
Geolite gold
200-250 /dec (repeat 30-40 days interval)

05
06

Gas stop
Gas check

07
08

Megageo plus
Geo tox

09

Gasonex plus

02
03

Trade name
Ammonil

Source
Novartis
Fish tech
ACME
Fish tech

400-500 /acre
200 /acre

Organic
First
care
200/dec
ACI
20-25 kg/100 dec (repeat 30-40 days Novartis
interval)
200-400 /acre
Fish tech

Table 39 List of oxygen supplier recorded from the investigated areas
Sl.

Trade name

Dose

Source

01

Oxy gold

250-500 /acre

Fish tech

02

Oxy life

400 /acre/3-6 ft water depth

Square

03

Pure oxy

1-2 kg/1000 m2

Al Madina

04

Oxymax

250-500 /acre/meter depth

Eon

05

Oxy flow

250-350 /acre

Novartis

Table 40 List of vitamins available in market
Sl.

Trade name

Dose

Source

01

Grow fast

1 ml/3-4 L

Rals

02

Revit C

1/5-7 kg feed

Opsonin

03

Silver mil

1-2 ml/kg feed

Sia agro-vet

04

Ossi-C

4-5 /kg feed for 5-7 days

Fish tech
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Table 41 List of growth promoter recorded from the investigated areas
Sl.

Trade name

Dose

Source

01

Charger gel

2-4 /kg feed

Fish tech

02

Aqua boost

50 /metric ton

Novartis

03

Bio-grow

100 ml/33 dec

Sia agro-vet

Table 42 List of enzyme recorded from the investigated areas
Sl.

Trade name

01

Biozyme

Dose

Source

25-50 /100 kg feed

Fish tech

Table 43 List of insect killer recorded from the investigated areas
Sl.

Trade name

Dose

Source

01

Sumithione

5-10 ml/dec/3ft depth

Samco

02

Deletix

25-30 ml/acre for 4 feet water Fish tech
depth

Table 44 List of predator killer recorded from the investigated areas
Sl.

Trade name

01 Rotenone

Dose
15 /dec/1 ft depth

Source
Samco

Table 45 list of algae killer recorded from the investigated areas
Sl.

Trade name

01 Seaweed

Dose
2-4 liter/acre

Source
Fish Tech

Table 46 List of pH balance recorded from the investigated areas
Sl.

Trade name

01 Bio-pH

Dose
1 ml/L

Source
Biopharma
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In pharmacy, around 50 different types of aquaculture drugs and chemicals were
recorded. Among those, 15 types are widely used by the farmers as given in Table 47.

Table 47 Mostly used aqua-chemicals in ponds recorded from the investigated areas
Sl.

Trade name

01
02

Renamycin
Amoxifish

03

Timsen

04
05

Aquamysine
Ossi-C

06

Aquamycine

07

Virex

08

Aqua kleen

09

Geolite gold

10

Oxy Dox F

11

Polgard plus

12

Charger gel

13

Seaweed

14

Bactisal

15

Deletix

Active ingredient
Oxytetracycline
Amoxicillin
trihydrate
n-alkyl
dimethyl
benzyl ammonium
chloride-40%
Chlorotetracycline
Oxolinic
acid,
bitaglucan, vit-C
Oxytetracycline
hydrochloride
Per
oxy
monosulfate,
sodium
hydrochloroisocyan
orate
Tetra
decile
trimethyl
ammonium
bromide,
benzal
conium
chloride,
amino nitrogen
SiO2, Al2O 3, Fe2O3,
TiO2, MgO
Oxytetracycline
hydro-chloride,
doxycycline
3-methyl 4 alkyl
two
chain
brominated
compound
1-3 D glucan, polysaccharides, betain,
bitaglucans
Elemental copper,
inert ingredient
Alkyl
benzyle
dimethyl
ammonium chloride
Deltamethrin

Purpose of
use
Antibiotic
Antibiotic

Dose

Source

50 mg/kg body weight
3-5 /kg feed for 5-7
days
1 st dose: 80 /33 dec
2 nd dose: 50 /33 dec

Renata
Fish tech

Fish tech
Fish tech

Antibiotic

1-1.5 kg/ton for 5 days
4-5 /kg feed for 5-7
days
1-2 /feed

Disinfectant

100-200 /33 dec

ACI

Disinfectant

0.5-1 L/acre

Square

Gas removal

Fish tech

Antibiotic

200-250 /dec (repeat
30-40 days interval)
1-2 /kg feed

Disinfectant

500 ml/acre

Fish tech

Growth
promoter

2-4 /kg feed

Fish tech

Algae killer

2-4 L/acre

Fish tech

Disinfectant

350 ml/acre

First care

Argulus killer

25-30 ml/acre for 4
feet water depth

Fish tech

Killing
microbes
Antibiotic
Vitamins
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Eon

ACI

ACI

10.7.2 Fish production in farmers’ pond
Productions of Pangas and Koi in Gouripur and Muktagacha Upazillas were almost
double in the chemical treated ponds compared with non treated ponds (Table 48).
However, Pangas production in Muktagacha was almost double than Gouripur, where
stocking density was also higher (Table 48).

Table 48 Fish production in different areas of Mymensingh region
Area

Species

With
chemical/dec

Without
chemical/dec

Comments/ Stock
Density

Gouripur

Pangas

81 kg

48 kg

Mixed culture

Gouripur

Shing

70 kg

35 kg

200/dec

Muktagacha, Baruri

Pangas

160 kg

120 kg

450/dec

Muktagacha, Baruri

Koi

140 kg

100 kg

2000/dec

10.7.3 Impact of aqua drugs on fish health and diseases
In Mymensingh regions most farmer culture Thai Pangas, Thai Koi, Tilapia and Shing
intensively. Productions of Pangas and Koi in Gouripur and Muktagacha Upazillas were
almost double in the chemical treated ponds compared with non treated ponds (Table 48).
Pangas production in Muktagacha was almost double than Gouripur, where stocking
density was also higher (Table 48). In Upazillas like Fulpur, Muktahacha and Fulbaria
EUS, dropsy, edwardsiellosis diseases were noticed with Pangas and Tilapia. Shing had
90-100% mortalities within very short period from unknown diseases with no obvious
symptoms but swollen abdomen and spots providing 30-00% recovery even after
application of drugs. In Fulpur farmers used Renamycin, Ossi-C and Polgard plus and in
Fulbaria they used Polgard plus and Bactisol for the treatment of Shing (Table 49). EUS
affected Tilapia in Fulpur (20%) and Muktagacha (30%) and farmers used Renamycin,
Polgard plus and Ossi C with a result of 95-80% recovery. Edwardsiellosis affected
Pangas in Fulpur (80%) and Fulbaria (50%) and farmers used Renamycin, Timsen,
Polgard plus and Ossi C in Fulpur and Geolite and Timsen in Fulbaria having 80%
recovery in both Upazillas. Dropsy was seen with Tilapia in Fulpur Upazilla (10%)
where farmers used Aquamycin and Ossi C as drugs with a result of 95% recovery (Table
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49). In Fulpur (50%) and Fulbaria (50%), Zoothamnium and various spots on skin,
scales drops in some parts of Koi, where farmers used Renamycin, Aquamycine, Ossi-C
and Polgard plus drugs as treatments and achieved 70-80% recovery. Puntius sarana,
Labeo rohita, Catla catla and Cirrhinus mrigala were also affected by EUS in
Muktagacha and the farmers achieved good recovery by applying drugs like Renamycin
and Ossi C. The symptoms of diseases, doses of drugs and the affected months were
mentioned in the Table 49.

Table 49 Impact of aqua drugs on fish health and disease recovery in the investigated
Upazillas
Area

Species

Tilapia

Diseases
(Prevalence
%)
EUS
(20%)

Symptoms

Drugs and
Doses used

Red spot on
body surface,
lesion on body
surface

Renamycin @
50
mg/kg
body weight
Polgard plus
@ 500 ml/acre
Ossi-C @ 3
g/kg feed
Aquamycine
@ 1-2 g/feed
Ossi-C @ 3
g/kg feed

95%

August

95%

August

Renamycin @
5g/kg feed
Timsen @ 1 st
dose: 80 g/33
dec
2nd dose: 50
g/33 dec
Ossi-C @ 3
g/kg feed
Polgard plus
@ 5 ml/dec
Renamycin @
5g/kg feed
Ossi-C @ 3
g/kg
Polgard plus
@ 5 ml/dec
Renamycin @
5g/kg feed
Ossi-C @ 3
g/kg feed
Polgard plus
@ 5 ml/dec

80%

NovemberDecember

70%

NovemberDecember

80%

MarchApril

Tilapia

Dropsy
(10%)

Pangas

Edwardsiellosis
(80%)

Koi

(50%)

Zoothamnium
and red spot on
abdomen,
scaleless

Koi

(30-40%)

White spot on
tail, gill

Fulpur

Swelling
of
abdomen,
accumulation
of fluid in
abdomen
Exophthalmia,
red spot on
abdomen and
dorsal side
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Recovery

Affected
months

Area

Species

Shing

Diseases
(Prevalence
%)
(90%)

Symptoms

Drugs and
Doses used

No symptoms,
sudden death

Virex @ 100200 g/33 dec
Aquamycine
@ 1-2 g/feed
Renamycin @
5g/kg feed
Aquakleen @
0.5-1 liter/acre
Gas check 200
g/acre
Bleaching
powder @ 700
g/32 dec
Renamycin @
5g/kg feed
Ossi-C @ 3
g/kg feed
Polgard plus
@ 5 ml/dec
Virex @ 100200 g/33 dec
Aquamycine
@ 1-2 g/feed
Renamycin @
50
mg/kg
body weight
Ossi-C @ 3
g/kg feed
Renamycin @
5g/kg feed
Geolite gold
@
200-250
g/dec
Aqua kleen @
0.5-1 L/acre
Polgard plus
@ 5 ml/dec
Aqua kleen @
0.5-1 L/acre
Geolite gold
@
200-250
g/dec
Aquamycine
@ 1-2 g/feed
Ossi-C @ 3
g/kg feed
Polgard plus
@ 5 ml/dec

Shing,
Magur

(10%)

No symptoms,
sudden death,
slightly
red
line on body
surface

Tilapia,
Sarpunti,
Rui,
Catla,
Mrigal
Pangas

EUS (30%)

Red spot on
body surface,
lesion on body
surface

Muktagacha

(40%)

Shing

Koi

(40%)

(50%)

Red spot on
operculum,
spoilage
on
body surface

Tail rot

White spot on
tail, gill
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Recovery

Affected
months

30%

NovemberDecember

95%

MarchApril

80%

August

80%

NovemberDecember

80%
NovemberDecember

70%

NovemberDecember

Area

Species

Pangas

Diseases
(Prevalence
%)
(40%)

Symptoms

Drugs and
Doses used

Red sign on
eye, fin and
heat;
Movement on
surface

Geolite
@
200-250 g/dec
Timsen @ 1 st
dose: 80 g/33
dec
2nd dose: 50
g/33 dec
Polgard plus
@ 5 ml/dec
Bactisol
@
350 ml/acre
for 3 ft depth
Renamycin @
5g/kg feed
Ossi-C @ 3
g/kg feed
Polgard plus
@ 5 ml/dec
Geolite gold
@
200-250
g/dec
Gasonex plus
@
200-400
g/acre

Shing

(100%)

Swollen
abdomen with
occasional
spots

Pangas

Edwardsiellosis
(50%)

Speedy
movement
before death,
mouth remains
in
water
surface,
Exophthalmia,
red spot on
abdomen and
dorsal side

Fulbaria

Recovery

Affected
months

80

00%

DecemberJanuary

70%

DecemberJanuary

10.7.4 Pond experiment at BAU
It was observed that growth of Pangas was significantly higher in the non treated
treatment than that of treated treatment at the end of the experiment (Table 50). Whereas,
growth of Thai Koi was slightly higher in the treated group than that of non-treated
group. However, there were no significant differences of growth between the groups
(Table 51).
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Table 50 Growth of Pangas in chemical treated and non treated ponds
Sampling
No.

Weight (g)
T 1R1

T 1R2

T2R1

01

25.10±1.56

25.10±1.56

25.10±1.56

25.10±1.56

02

57.00±3.37

57.66±2.58

59.00±2.54

61.00±4.12

03

83.67±4.79

74.33±3.48

75.33±6.06

91.00±6.59

04

109.00±4.81 103.00±6.32 107.33±4.88

129.67±5.95

05

140.67±8.98 126.00±7.64 138.67±6.26

166.67±9.63

06

161.33±4.70 145.67±4.58 161.33±5.04

195.67±17.73

07

170.00±3.94 150.33±4.01 168.67±4.38

204.33±15.60

160.17 a

Average

T2R2

186.50 b

Table 51 Growth of Thai Koi in chemical treated and non treated ponds
Sampling
No.

Weight (g)
T1R1

T1R2

T2R1

T2R2

01

1.20±0.11

1.20±0.11

1.20±0.11

1.20±0.11

02

3.05±0.08

3.26±0.12

2.78±0.13

2.27±0.27

03

7.20±0.47

7.00±0.48

6.67±0.50

6.67±0.50

04

13.33±0.80 13.33±0.63

15.33±1.98

19.00±2.50

05

27.33±2.17 34.00±4.06

28.33±2.79

25.67±3.30

06

44.67±2.70 36.67±2.11

41.00±2.59

43.67±1.92

07

45.33±2.10 42.33±1.88

44.67±1.86

43.00±2.21

43.83a

43.84a

Average

10.7.5 Food conversion ratio and production
Food conversion ratio (FCR) was 1.27 and 1.13 in the treatment T1 and treatment T2 in
case of Pangas (Table 52). However, in case of Thai Koi, FCR in the Tl was significantly
reduced that of T2 (Table 53). Production of Pangas in the non treated ponds was higher
which was 7328.16 kg per acre than in the treated ponds, where it was 6400.08 kg per
acre. Whereas, production of Koi in the treated ponds was higher (1471.92 kg/acre) than
that of non-treated ponds (1296.00 kg/acre). Food conversion and survival of Koi and
Pangas are shown in Tables 52, 53, 54 & 55.
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Table 52 Food conversion ratio (FCR) of Pangas
Treatments
FCR
Feed (g)

T1R1
77283.70

63717.37

66194.54

77114.14

Weight (g)

45730.00

36830.85

39637.45

52104.15

FCR

1.69

1.73

1.67

1.48

Mean

T1R2

1.71

T2R1

T2R2

a

1.58b

Table 53 Feed conversion ratio (FCR) of Koi
Treatments
FCR

T1R1

T1R2

T2R1

T2R2

Feed (g)

16298.40

15344.63

17503.49

16658.20

Weight (g)

10652.55

10582.50

11078.16

11180.00

FCR

1.53

1.45

1.58

1.49

1.49a

Mean

1.54a

Table 54 Survival rate of Pangas
Per pond

Pangas
T1R1

T1R2

T2R1

T2R2

Stocking

300

300

300

300

Harvesting

269

245

235

255

Survival rate (%)

89.67

81.67

78.33

85.00

85.67a

Average

81.67a

Table 55 Survival rate of Koi
Per pond

Koi
T1R1

T1R2

T2R1

T2R2

Stocking

300

300

300

300

Harvesting

245

260

260

275

Survival rate (%)

81.67

86.67

86.67

91.97

Average

84.17a
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89.17a

10.7.6 Water quality parameters
Water quality parameters like DO, pH, Temperature, ammonia and nitrite were within the
suitable range of fish culture and did not show marked variations among the treated and
control ponds in case of both the Thai Pangas and Thai Koi (Table 56).

Table 56 Water quality parameters in the ponds of treated and control treatments
Parameters

Pangas
Treated

Date

30.06.11

22.06.11

10.07.11

25.07.11

10.08.11

Koi
Control

Treated

Control

T1R1

T1R2

T2R1

T2R2

T1R1

T1R2

T2R1

T2R2

pH

8.0

7.9

7.9

7.3

7.5

7.2

7.4

7.3

Nitrite

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

Ammonia

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

DO

5.5

5.0

5.5

5.5

5.0

6.0

5

5.5

Temperature

29.0

29.5

30.0

29.9

30.5

30.0

30.0

29.5

pH

7.8

7.9

8.0

8.0

7.8

7.5

8.0

8.0

Nitrite

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

Ammonia

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

DO

6

6.5

5.5

6

6

5

5.5

6

Temperature

30.0

30.5

29.0

29.5

31.0

31.0

29.0

29.5

pH

7.6

7.6

7.7

7.5

7.4

7.6

7.7

7.5

Nitrite

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

Ammonia

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

DO

4

4

4

4

4

4

4

4

Temperature

31.0

30.5

31.0

29.4

30.0

31.0

30.5

29.4

pH

7.6

7.7

7.5

8.0

7.8

7.5

7.8

8.0

Nitrite

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

<0.3

Ammonia

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

DO

6.0

5.0

5.5

5.5

5.5

5.0

6.0

5.5

Temperature

29.0

31.0

29.5

29.9

30.0

30.5

29.0

29.9

pH
Nitrite
Ammonia

8.5
<0.3
Nil

8.0
<0.3
Nil

7.5
<0.3
Nil

8.0
<0.3
Nil

7.5
<0.3
Nil

7.5
<0.3
Nil

8.0
<0.3
Nil

8.0
<0.3
Nil

DO

4.5
30.0

5.5
29.0

5.0
29.0

6.5
29.5

6.0
31.0

4.5
28.5

5.0
30.0

6.5
29.5

Temperature
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10.7.7 Effects of chemicals on plankton
In treatment Tl and replication Rl, plankton bloom was seen after one month of the start
of the experiment. Seaweed (Algicide) was applied at a dose of 20 ml/dec and it was
observed that after 7 days of the application of the drug, plankton bloom was disappeared
from the pond.

10.7.8 Histopathology for health check
Clinically all the fishes of various regions did not show any remarkable changes.
Histopathology in the control ponds, skin-muscle, liver, kidney and gill of fish had almost
normal structure (Figs. 24, 26, 28 & 30). However, in the chemical treated ponds, the
above mentioned investigated organs of fishes had remarkable pathological changes like
necrosis, hemorrhage, vacuum, melanocytes and partial loss of organs (Figs. 25, 27, 29 &
31).

24

25

26

27
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28

29

30

31

Figs. 24 and 26 Sections of almost normal skin-muscle and liver of Pangas from
Gouripur
Figs. 25 and 27 Sections of affected skin-muscle and liver of Pangas from Gouripur
Figs. 28 and 30 Sections of normal kidney and gill of Pangas from Muktagacha
Figs. 29 and 31 Sections of affected kidney and gill of Pangas from Muktagacha
(All the sections: Haematoxylin and Eosin x 150)

10.7.9 Identified problems


Farmers use drugs and chemicals without having knowledge on their application.



In the application of drugs and chemicals withdrawal periods are not maintained.



Uses of drugs had some adverse effect on fish health.



Farmers use an increased stocking density of fish which leads to poor health and
low production.



All the drugs of a single company may not suitable for treatment of diseases in a
culture system.
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10.7.10


Recommendations

Farmers need knowledge on the use of drugs and chemicals in aquaculture
through training.



Aqua dugs had 70-90% recovery of diseases like EUS, Edwardsiellosis and
dropsy.



It was clearly observed that there are distinct impacts of Aqua drugs on fish
diseases, health and production.



Aqua drugs used farmers’ fish ponds yielded almost double production in
Muktagacha and Gouripur compared to non-treated fish ponds.



In BAU experimental ponds, chemical treated and non-treated ponds exhibited
almost similar production and lower FCR, in case of Thai Koi. Whereas, in case
of Pangas, production was increased in control ponds. So, more research is
needed to draw final conclusion.



Seaweed exhibited positive effect in control of algae in BAU experimental pond.



Histologically, fish organs of chemical used farmers ponds were affected,
whereas, in the control ponds the organs had almost normal structure.



Although externally, fishes looked normal in the chemical used ponds, some
pathological changes were seen in their organs, which show the chemical treated
fishes remain in the stressed condition.



In BAU fish ponds, chemicals used from one company and needs more time to
verify with drugs of other companies.



Present research was conducted in Mymensingh region. Thus other parts of the
country and coastal belt need to be investigated.



Proper withdrawal period should maintain for use of drugs and chemicals.

10.7.11

Conclusion

Some remedial measures should sort out to overcome pathological changes in fish
through manipulation of drugs i.e., reduction in number of drugs for single treatment,
doses change and use of similar drugs of other companies in order to obtain healthy fish.
Aqua drugs and chemicals in aquaculture and fisheries is a vast area of research in
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Bangladesh. So, conducting elaborate research is needed to draw a final conclusion on
the impact of aqua drugs and chemicals on fish health and productivity.
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11.

Influence of Chemicals and Drugs on Microbial Flora used Indiscriminately
in Aquaculture

11.1

Background and Justification

Microorganisms reside in the water and sediment of aquaculture facilities, as well as in
and on the cultured species. They may have positive or negative effects on the outcome
of aquaculture operations. Positive microbial activities include elimination of toxic
materials such as ammonia, nitrite, and hydrogen sulfide, degradation of unused feed, and
nutrition of aquatic organisms such as shrimp, fish production. These and other functions
make microorganisms key players in the health and sustainability of aquaculture.
Although development of aquaculture in different aspects is notable, microorganisms are
among the least known and understood elements in aquaculture yet. Aquaculture of
finfish, crustaceans, mollusks, and algal plants is one of the fastest-growing foodproducing sectors in the world, having grown at an annual rate of almost 10% from
1984 to 1995 compared with 3% for livestock meat and 1.6% for capture fisheries
production Disease outbreaks (EUS in finfish, white spot disease in shrimp) are being
increasingly recognized as a significant constraint on aquaculture production and trade,
affecting the economic development of the sector in many countries. Conventional
approaches, such as the use of chemicals and antimicrobial drugs, have had limited
success in the prevention or cure of aquatic disease; a growing concern about the use and,
particularly, the abuse of antimicrobial drugs in aquaculture.

The massive use of

antimicrobials for disease control and boost-up aquaculture production encourages the
natural emergence of bacterial resistance which leads ultimate hazard to human health

11.2

Objectives

i.

To investigate different chemicals and drugs causing any changes in the normal
commensal flora in aquatic habitat and in fish.

ii.

To investigate whether the use of these agents influence on post-harvest quality of
fish

iii.

To check if the use of antibiotics causing the development of antibiotic resistant
bacteria
144

11.3

Methodology

Selected Fish Species for undertaking experiments are:
 Ruhu (Labeo rohita)
 Mrigel (Cirrhinus mrigala)
 Silver carp (Hypophthalmichthys molitrix)
 Common carp (Cyprinus carpio)
 Sarputi (Puntius sarana)
 Selected Antibiotics:
 Oxytetracyclin (Renamycin)
Selected Chemicals for undertaking experiments are:
 Lime
 Zeolite
 Oxyflow
11.4

Results

Different types of bacteria are found in aquatic habitat (Table 57). Load, concentration
and variety of bacteria depend on the quality of water.
Table 57 Common bacterial flora in aquatic habitat
Sl
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Bacteria in aquatic habitat
Aeromonas spp.
Chryseomonas spp.
E. coli
Edwardsiella spp.
Enterococcus spp.
Flavobacterium spp.
Listonella spp.
Mycobacterium spp.
Mycobacterium spp.
Pasteurella spp.
Photobacteriumk spp.
Pseudomonas spp.
Salmonella spp.
Serratia spp.
Shewanella putrefaciens
Staphylococcus spp.
Tenacibaculum spp.
Vibrio spp.
Yersinia spp.
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Water quality parameters were more or less similar in antibiotic treated ponds when
comparing to control (Table 58). However, microbial load decreased significantly in
antibiotic treated ponds as compared to control (Tables 59 & 60). It may be said that
water quality parameters of antibiotic treated pond are found suitable for aquaculture

Table 58 Water Quality Parameters of the experimental pond
Parameters

Control Pond

Oxytetracyclin Treated Pond
1 week Treatment

Continuous Treatment

Water temperature (oC)

30.04 ± 1.046

30.41 ± 1.017

30.18 ± 0.541

Transparency (cm)

45.00 ± 7.360

50.65 ± 4.665

38.15 ± 9.797

Morn.

5.66 ± 0.142

5.37 ± 0.210

5.29 ± 0.137

Even.

7.16 ± 0.148

6.77 ± 0.210

6.89 ± 0.244

pH

7.75 ± 0.165

7.77 ± 0.101

7.69 ± 0.100

Alkalinity

97.38 ± 8.996

98.31 ± 7.028

100.69 ± 8.654

NH3-N (mg/L)

0.24 ± 0.044

0.23 ± 0.030

0.25 ± 0.020

NO3-N (mg/L)

0.12 ± 0.010

0.12 ± 0.015

0.14 ± 0.023

NO2-N (mg/L)

0.024 ± 0.005

0.023 ± 0.004

0.020 ± 0.003

DO (mg/L)

Table 59 Change in microbial load in ponds due to application of antibiotics
Initial Bacterial
Load (CFU/g)

Final Bacterial
Load (CFU/g)

Without antibiotics

16.6×10 6 to 17.1×106

2.3×106 to 9.1×10 6

5 days Treatment

22.3×10 6 to 23.3×106*

7.75×10 6 to 9.95×106*

Continuous
Treatment

14.4×10 6 to 24.7×106*

2.6×106 to 2.6×10 6*

5 days Treatment

19.1×10 6 to 30.1×106

2.65×10 6 to 3.54×106

Continuous
Treatment

22.6×10 6 to 28.6×106

2.9×106 to 5.1×10 6

2 weeks Treatment

31.6×10 6 to 33.4×106

10.1×10 6 to 12.1×106

Continuous
Treatment

22.6×10 6 to 24.6×106

5.7×106 to 6.2×10 6

Treatments
Control
Oxytetracyclin
Treated Ponds

Lime
Treated Ponds

Oxyflow
Treated Ponds
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Table 60 Microbial load in culture ponds at Mymensingh region

Area/Region
Fulpur
Gouripur
Trishal
Bhaluka

Media
Pond water
Pond sediment
Pond water
Pond sediment
Pond water
Pond sediment
Pond water
Pond sediment

Initial Bacterial Load
(CFU/g)
6
2.7×10 to 1.4×10 6
5.2×10 7 to 17.1×107
2.3×10 6 to 3.3×10 6
8.4×10 7 to 22.7×107
1.1×10 6 to 3.1×10 6
4.7×10 8 to 8.9×10 8
3.5×10 6 to 5.3×10 6
6.9×10 7 to 4.6×107

Major bacterial
flora
Aeromonas
sp.,
Shewanella

sp.,

Pseudomonas

sp.,

Corynebacterium
sp.,

Escherichia

coli,

and

Clostridium sp.

11.5

Discussion

Water quality parameters were more or less similar in antibiotic treated ponds when
comparing to control. Microbial loads were more or less similar in chemical treated
ponds when compared to control ones.

Microbial load decreased significantly in

antibiotic treated ponds as compared to control. Microbial load in pond water and
sediment in different culture ponds of Fulpur, Gouripur, Trishal and Bhaluka varied
considerably, suggesting regional variation and poor sanitary condition in the culture
ponds of those areas.
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12.

Determination of Safety Doses of Aqua Drugs in Bangladesh

12.1

Background and Justification

Aquaculture is the farming of aquatic organisms, including finfish and shellfish, by
individuals, groups or corporations using interventions (e.g., feed, medications,
controlled breeding, and containment) that enhance production. The widespread decline
(through over fishing) of many species targeted in capture fisheries continues to drive
expansion of the aquaculture industry. The global aquaculture industry is dominated
primarily by production facilities located in a few Asian countries: eleven of the top 15
aquaculture-producing countries, accounting for 94% of total global production, are in
Asia.

China alone accounts for approximately 71% of total global aquaculture

production. The magnitude of recent increases in aquaculture production is enormous:
annual aquaculture production has more than tripled within the span of 15 years, from
16.8 million tons in 1990 to 52.9 million tons in 2005 (FAO and Fishery Information
Data and Statistics Unit, 2005). According to the latest predictions by the United Nations
Food and Agriculture Organization (FAO), total annual global fish production (wild and
farmed) is expected to increase steadily, from 129 million tons in 2000 to 172 million
tons by 2015, with aquaculture accounting for as much as 73% of the total increase. The
increase in seafood production through aquaculture provides a good source of highquality protein and is an important cash crop in many parts of the world. An estimated
56% of the world's population obtains at least 20% of their animal protein intake from
finfish and shellfish (FAO 2004).
The intensive aquaculture methods that are practiced in Asia and throughout the world
can vary significantly from place to place.

However, the majority of aquaculture

facilities worldwide rely heavily on the input of formulated feeds and the application of
agrochemicals, antibiotics and other inputs, resulting in the presence of many chemical
and biological contaminants in aquaculture facilities. This is particularly true in many
Asian countries which together produce over 90% of the aquaculture products that are
distributed worldwide (to both developing and developed countries. Antibiotics are a
group of natural or synthetic compounds that kill bacteria or inhibit their growth and
heavy amounts of antibiotics are administered in fish feed for prophylactic (disease
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prevention) and therapeutic (disease treatment) purposes in aquaculture facilities
worldwide (GESAMP 1997; Alderman & Hastings 1998, Graslund & Bengtsson 2001,
Holmstrom et al. 2003, FAO 2004, Cabello 2006). Despite the widespread use of
antibiotics in aquaculture facilities, limited data are available on the specific types and
amounts of antibiotics used. The limited usage data that do exist generally originate from
developed countries, while the majority of aquaculture production takes place in
developing countries where there are limited or no regulatory guidelines in place
(Howgate 1998). Even when antibiotic usage data are available in different countries, the
same antibiotic products are often marketed under different names and the active
ingredients frequently are not listed. Moreover, aquaculture farmers or workers who
administer the antibiotics often lack information and/or education regarding the safe and
efficient use of these drugs (Graslund et al. 2003, Holmstrom et al. 2003) potentially
resulting in excessive usage that invariably goes unreported. However, there was a
substantial lack of quantitative information including the type and total amount of a
particular antibiotic used per year on a country-by country basis.
The issue of chemical residues present in seafood, particularly antibiotics, has been
thrown into sharp relief by reports of residues of nitrofuran antibacterial being detected in
shrimps imported into the EU from Bangladesh, Vietnam and from Thailand. Nitrofuran
antibacterials are veterinary drugs whose use in food producing animals and fish is
banned in the EU because of health concerns, including a possible increase in cancer risk
in humans.
Chloramphenicol has been detected in shrimps imported from Bangladesh, Burma and
India. Chloramphenicol, a broad spectrum antibiotic which has latterly been associated
with a plastic anemia in humans, has been banned in the EU for use in food producing
animals and fish. This is a drug of last resort in human medicine for Salmonella
typhimurium infections.

The EC has responded to these findings by imposing a

requirement on member states to monitor imported shrimp from these areas for the
specific residues. (Commission 4 GRL_TN_06_2002 Decisions: 2002/249/EC;
2002/250/EC; 2002/251/EC, CEC 2002a, b, c). At the same time, there are relatively few
constraints on chemical usage in aquaculture and many antibiotics are widely available.
In Bangladesh, a number of chemicals are used in shrimp and finfish farms but their
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generic names are not known. It is therefore, important to identify safe chemicals and its
doses for sustaining aquaculture industry in Bangladesh.

12.2

Literature Review

The identification of antibiotics in imported shrimp has led to extensive coverage of the
issue in the international media and, as noted above, led to EC imposition of monitoring.
In relation to coverage of this and related issues in the scientific literature, interrogation
of the in-house Science Unit literature database and on-line British Library resources
generated a general review on classes and types of chemicals used in aquaculture. No
quantitative data were included in this review (Gräslund & Bengtsson 2001).
Antibiotic residues have been detected in a small proportion (8-9%) of tiger prawns
tested in the UK (Willis et al. 1999). Of 204 prawns tested in 1994, one contained
detectable oxolinic acid (a quinolone antibacterial), one contained sulphonamides and 16
showed the presence of oxytetracycline. A more recent evaluation using 98 samples from
17 producers spread over 3 countries showed that of these, 23 showed antibiotic activity,
18 contained residues of the antibiotic trimethoprim and 3 of these also contained
gentamicin. The agents responsible for the activity in the remaining seven samples were
not identified. Chloramphenicol and oxytetracycline were not found. This issue was
flagged by the authors as requiring ongoing surveillance. Various other articles in the
specialist journals have dealt with the issue of antibiotic resistance (e.g. Sorum 1999 &
2000) and the impact of vaccines on reducing drug use is acknowledged for the
Scandinavian sector. An extensive descriptive literature exists on the various diseases
which can impact diverse aquaculture operations while others focus on the treatment
regimes derived for specific problems. While many these papers contain information of
interest, they do not address the issue of residues of chemicals present in the marketed
products. Some articles in the literature provide quantitative data on antibiotic usage in
aquaculture. These have already been referred to in Johnston et al. (1998). Such data
have primarily been derived from the Scandinavian and North American aquaculture
sector. GESAMP (1997) also provide information on the broad classes of chemicals in
use in aquaculture, but provide no quantitative data or information on usage patterns.
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With respect to the implications of residues in marketed products, while many papers
make generic reference to this as established fact and, therefore, of general concern, there
are few data in the literature. Even more general searching of internet resources simply
retrieved reporting of the chloramphenicol and nitrofuran issue, together with many
resources documenting the identity of chemicals in use in the sector. Other resources
detail products registered for use in various legislatures.
In relation to detection of bacteria/viruses in marketed product, little if any information
exists, although antibiotic resistance in sediment bacteria impacted by aquaculture
activities is now well documented. In addition, the focus of the little research carried out
to date has been on antibiotic residues. No data were found on other chemicals such as 5
GRL_TN_06_2002 pesticides and antifoulants known to be used in the sector. Finally,
no data were found on residues of synthetic chemicals such as dioxins and PCBs
transferred via feedstuffs in use in aquaculture beyond information already reported in
EC Reports (see: e.g. EC 2000), largely from regulatory surveillance programmes.
Overall, the coverage of this issue in the technical literature suggests that, while the
potential for problems is high, it remains poorly researched. A similar conclusion was
reached by Gräslund & Bengtsson (2001) in relation to shrimp aquaculture:“Theoretically, chemicals other than antibiotics that are added to the shrimp ponds, or
by-products from the applied substances, that have a bioaccumulation potential, could be
found as residues in the shrimps. However, little attention has been paid to the risk of
residues other than antibiotics in farmed shrimps, and no data from such investigations
have been found”.
FAO (2005) listed 26 antibiotics from China, India, Phillipines, Japan, Indonesia,
Thailand, Vietnam, Bangladesh, Korea, Chile, Norway, USA, Egypt and Thaiwa. Out of
26 anitibiotics, oxytetracycline followed by chloramphenicol and oxolinic acid were the
most commonly used antibiotics, while sarafloxacin and sulfadimidine were the least
used antibiotics between 1990 and 2007. Of the top 13 aquaculture-producing countries
(excluding Egypt and North Korea), 92% used oxytetracycline and 69% used
chloramphenicol and oxolinic acid during this time period.

Of the 26 antibiotics

considered from the FAO list, on average, countries used 7 antibiotics in the aquaculture
industry, with Thailand and Japan using the highest number of antibiotics (13 each).
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12.3

Objectives

 To collect information on present status of aqua drugs
 To optimize the safety doses of commonly used aqua drugs
 To observe the water quality changes and survival of cultureable species in aqua
drug treated ponds
 To optimize the growth performance of some cultureable species after feeding
treated with growth promoting drugs
 To monitor the survival and growth performance of fishes treated with aqua drugs

12.4

Results

Study was also conducted to determine the efficacy and performance of three most
commonly used Eon Animal Health Products Ltd. which is mainly used for water quality
management. Three selected aqua drugs were JV Zeolite, Oxymax and Bio aqua-50.For
each drugs three doses as less than recommended, recommended and more than
recommended were used to asses the safe and effective dose which gives best result than
others. Poor quality water was collected from selected pond by black colored bottles.
The water quality parameters that were determined before and after drug treatment were
ammonia (mg/L), nitrite (mg/L), dissolved oxygen (mg/L), pH (hydrogen ion
concentration), hardness, (mg/L) and alkalinity (mg/L). Recommended dose for JVZeolite is 4 mg/L. Collected water was treated by JV Zeolite with three treatments by
recommended, less than recommended and more than recommended doses as 4 mg/L, 2
mg/L and 6 mg/L. For Oxymax recommended, less than recommended and more than
recommended doses were relatively 0.00012 g/L, 0.00008 g/L and 0.00016 g/L. For Bio
aqua-50 recommended, less than recommended and more than recommended doses was
relatively 0.00006 ml/L, 0.00005 ml/L and 0.00009 ml/L. The required water quality
parameters were monitored with a certain time interval during experiment before and
after drug treatment. Safety doses and effectiveness is determined on the basis of desired
water quality change. Water quality measurements and sample collection was made
between 7.00 and 12.00 noon, on each sampling day.

Ammonia, nitrite, dissolved

oxygen, pH, alkalinity and hardness were found varying as per hour and dose of drugs in
pond. However, it was found that ammonia, nitrite, alkalinity, dissolve oxygen, hardness,
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and pH ranged from 0.7 to 4 mg/L, 0 to 0.2 mg/L, 150 to 180 mg/L, 3 to 4.5 mg/L, 100
mg/L and 7.3 to 8.2 during the study period after use of drugs. Due to detrimental effect
on human health as well as fish health following drugs have been prohibited by Drug
Administration of Bangladesh through notification (Table 61).

Table 61 List of drugs prohibited by drug administration through notification
Sl
1
2
3
4
5
6
7
8
9

10
11
12
13
14

15
16
17
18
19
20
21
22
23

Trade Name
Oradon Powder
Oradon powder
Furadone Powder
Furaltadone Powder
Vetfural Powder
Furidon-Vet Powder
Fultad Powder
Chloramphenicol 10%
Inj
Clortetrasone Inj

Generic Name
Cloteracycline 5.5 g, Furaltadone 4g
Cloteracycline 55 g, Furaltadone 40g
Furaltadone HCI
Furaltadofue HCI 20G
Furaltadone (Vet)
Furazolidone
Furaltadone (Vet)
Chloramphenicol 10%

Prednisolone
acitate,
Lidocain,
Oxytetracycline
Chlorhydrate,
Chloramphenicol
Chlorocid Inj
Cloramphenicol
Neomasticur Inj
Benzypenicillin,
Procain,
Cloramphenicol
Synavia (Sachet)
Ascorbic Acid, Tetracycline HCI,
Furaltadone HCI
Metrijet Inj.
Oxytetracycline HCI+Furazolidone
Euter Injector Inj.
Procavie
Penicillin
G,
Diphenylsulphone, Sulphamilamide,
Chlorampenicol,
Nitrofurazone,
Chloramphemicol,
Nitrofurazone,
Sulphapyridune,
Dihydiostreeptomyein Sulphate
Furaltadone
30% Furaltadone HCI 30G
Powder
Neo-uerotab Inj.
Neomycin 100 mg, Nitrofurazone
Leukomycin Sol.
Chloramphenicol 20%
Tardomyocel
Chloramphenicol, Benzypenicillin K,
Ointment
Benzathin Penicillin
Lenkomycin 20% Sol Chloramphenicol
Urozol Powder
Furazolidone
Furasol
Furaltadone
Furoxin (Vet)
Furaltadone
Furadon Powder
Furaltadone
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Chemical Code
DAR No-271-3424(V)-00
DAR No-271-3456 (V)-00
DAR No-271-3459(V)-01
DAR No-271-3428(V)-01
DAR No-327-57(V)-83
DAR No-012-359(V)-83
DAR No-320-30(V)-83
DAR No-34-1508 (V)-78
DAR No- 102-1559(V)-82

DAR No-63-2244(V)-87

DAR No-244-3007(V)-97
DAR No-244-3008(V)-97
DAR No- 196-2207(V)-86

DAR No- 204-2248(V)-89
DAR;No-204-2778(V)-89
DAR No-61-1237(V)-78
DAR No-61-1264(V)-78
DAR No-61-1264(V)-78
DAR No-011-237(V)-83
DAR No-308-64(V)-83
DAR No-308-57(V)-83
DAR No-304-237(V)-83

Sl Trade Name
24 Nitrovet Bolus
25 Chlorsone Inj.

Generic Name
Chemical Code
Nitrofurazone, Urea, Metronidazole
DAR No-304-250(V)-83
Prednisolone
Acctate,
Oxytetracycline
Chlorhydrate,
Chloramphenicol
(Vet) Furaltadone
DAR No-175-117(V)-83

26 Furaltadone
Powder
27 Chloramphenicol
(Vet) Powder
28 Fural
50%
(Vet)
Powder
29 Razovet
30 Metramid bolus
31 Metrodon Bolus (Vet)
32
33
34
35
36
37
38
39

Zolivet
Furazole Premix
Furazole Suspension
Furavet WSP
Coccizol Powder
Fural 30 (Powder)
Utepesary Pressary
Nefidon 200 (Powder)

Chloramphenicol

DAR No-175-118(V)-83

Furaltadone

DAR No-175-138(V)-83

Furazolidone
Furazolidone
Metronidazole,
urazolidone,
Loperamide Hydrochloride
Furazolidone
Furuzolidone
Furazolidone
Furazolidone
Furazolidone
Furaltadone
Nitrofurazone, Neomycin Sulphate
Furazolidone

DAR No-025- 463(V)-83
DAR No-025- 465(V)-83
DAR No-050-215 (V)-83
DAR No-267-108 (V)-83
DAR No-083-60 (V)-83
DAR No-083-107 (V)-83
DAR No-036-256 (V)-83
DAR No-158-050 (V)-83
DAR No-276-33 (V)-83
DAR No-276-41 (V)-83
DAR No-002- 303 (V)-83

Being a chemical compound, drugs have positive effect on human health as well as on
fish. Considering the fact, following drugs have been approved by the EU/USFDA for
treating fishes and other aquatic animals (Table 62).

Table 62 EU/USFDA approved drugs for aquaculture and their doses
Sl
1
2
3
4
5
6
7
8
9
10
11
12

Drug Name
Trimethoprim
Amxiocyllin
Ampicilin
Benzylpenicillin
Coxacilin
Decoxacilin
Oxacilin
Flumequine
Saraffloxacin
Chlorotetracycline
Oxytetracycline
Tetracycline

Dose
50ug/kg
50ug/kg
50ug/kg
50ug/kg
50ug/kg
300ug/kg
30ug/kg
600ug/kg
30ug/kg
100ug/kg muscle, 300ug/kg/liver, 600ug/kg kidney
100ug/kg muscle, 300ug/kg/liver, 600ug/kg kidney
100ug/kg muscle, 300ug/kg/liver, 600ug/kg kidney
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A variety of chemicals and drugs having different trade and generic names are used in
fish culture during pond preparation (Table 63). Water quality management is crucial in
fish culture. Different types of chemicals and drugs are used to maintain water quality
during fish culture.

Table 63 Chemicals used for pond preparation and water quality management
Trade
name

Active ingredients

Doses

Geotox
JV Zeolite

SiO2, Al2O3, Fe2O3 CaO,
MgO, Na 2O

For 3-6 ft water 2025kg/100 dec
3.5-7 kg/33 dec, every 15
days

Novartis
pharmacuticals

Green
zeolite

SiO2, Al2O3, Fe2O3 CaO,
MgO, Na2O

20-25 kg/100 dec (pond
preparation),
10-15
kg/100 (during culture

Organic
Pharmacuticals

Zeolite

SiO2, Al 2O3, Fe
CaO, MgO, Na 2O

2O3

20-30 kg/acre

Syngenta

Zeocare

SiO2, Al 2O3, Fe
CaO, MgO, Na 2O

2O3

200 g/acre

Nature care

Lime

CaO, Ca(OH)2

Spread 6-10 ppm

Chemical seller

Mega zeo

SiO2, Al2O3, Fe2O3 CaO,
MgO, Na 2O ,Mn

For 3-6 ft water 20-25
kg/100 dec

ACI
health

animal

Super
Zeolite

Sio 2,
Al2O3, Fe2O3,
CaO,MgO, LoI, K2O

20-30 kg/acre

Avon
health

animal

Bio Aqua

Extract of Uka cidizera
tree

2 ml/100 dec

Eon animal health
products

Gastrap

Lactic acid bacillus,
Bacillus
subtilis,
amilase,
Cellulose,
Lipase

200 g/acre

Square

Aquanone

Rotenone

5-7 kg/acre

Square

Zeo- fresh

SiO2,
Al2O3, Fe2O3,
CaO,MgO, LoI, K2O

20-24 kg/acre

Square

Zeo prime

Sio 2,
Al2O3, Fe2O3,
CaO,MgO, LoI, K2O

20-24 kg/acre

SK+F
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Manufacturer

Disinfection is one of the processes of pond preparation for fish culture. After every
culture cycle, disfection is very important. Different chemicals and drugs are used to
disinfect ponds (Table 64). Disinfectant is also used during fish culture as well when
water quality become deteriorates.

Table 64 Chemicals used as disinfectant in ponds

Trade
name

Active ingredients

Doses form

Manufacturer

EDTA
Bleaching

Sodium thiosulphate
Chlorine

0.1-1 ppm
60 ppm

Chemical seller
Chemical seller

Timsen

n-a alkyl
dimethyl benzyl
amonium chloride+stabilized urea

20-80g/33 dec

Eon
animal
products

Water clear

Sodium thiosulphate

2-3 L/100 dec

Organic Pharmaceuticals

Omicide

Benzil ammonim chloride+urea

200 ml/acre

Lion Overseas

Formalin

38% Formaldehyde

1-3 ppm

Chemical seller

BKC

Benzal Konium chloride

Spread with
water 0.5 ppm

Chemical seller

Efinol

Efinol

5-8 g/1000 L
water

Eon
animal
products

Aquakleen

Tetradesile trimethyle amonium
bromide, Aminonitrogen

24 kg/acre

Square

2 ml/100 dec

Eon
animal
products

Bio Aqua

health

health

health

Dissolved Oxygen (DO) is crucial for all aquatic life. Due to low DO, fish come to the
surface of water and try to engulf oxygen from air. Fish hang from the surface and die
due to critically loe DO. A variety of chemicals/ products are available in local market
those release oxygen, when applied in ponds (Table 65).

Such chemicals/products

increase DO instantly in pond water but concentration of DO decreases with passing of
time.
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Table 65 Chemicals/Products used for oxygen supply in ponds
Trade name

Active ingredients

Doses form

Manufacturer

Oxyflow

H 2O2 10%

250-350 g/acre

Oxymax

H 2O2 10%

250-500 g/acre

Bio-ox

Sodium carbonate,
H 2O2 10%

2.5-5 g/acre

ACI animal
products

Oxyplus

Na2 O2
90%

500 g/acre

Navana animal health

Oxygen plus

O2 Promoter

250-500 g/acre

Avon animal health

Oxymore

Sodium
carbonate
peroxyhydrat

250-500 g/acre

SK+F Bangladesh Ltd

Oxygrow

O2 Promoter

500 g/acre

Century Agro Ltd

Oxylife

Oxygen precursors

400 g/acre

Square

Best oxygen

Sodium percarbonate

200-250 g/acre

Univet Ltd

Oxygold

Sodium percarbonate

200-250 g/acre

Fishtech Ltd

O2 Marine, Quik
Oxygen

Peroxide Oxygen

200-300 g/acre

Organic
Pharmaceuticals Ltd

+

AlOHNa2O2

Novartis
Pharmaceuticals
Eon animal health
products
health

Disease is a critical factor for fish culture in Bangladesh. With the intensification of
aquaculture, fish are suffering from different types diseases. Disease out-break in fish
pond is a yearly phenomenon in many parts of the country especially during winter
season. During winter season, water quality of most ponds become deteriorates due to
low depth of water and application of feed. Different types of chemicals and drugs are
applied to treat fish (Table 66). In many cases, farmer applies more than one chemicals
and drugs to treating fish.

157

Table 66 Chemicals used for treatment of diseased fish

Trade name

Active ingredients

Doses form

Manufacturer

Potash
Lime

KMnO4
CaO, Ca(OH)2

3-5 g/dec
0.5-1.0 kg/dec

Chemical seller
Chemical seller

Formalin

40% Formaldehyde

0.1-0.2 ppm

Chemical seller

Salt

NaCl

0.25-1.0 kg/dec

Chemical seller

Methylene blue

C 10H18 CIN3 Sx H2 O

Chemical seller

Malachite green

C2 H2 O4

Chemical seller

Malthion

Malthion

500 g/acre

Century Agro Ltd

Cevit- Aqua

L-Ascorbic acid

1-3 g/kg feed

Square

Best oxygen

Sodium percarbonate

200-250 g/acre

Univet Ltd

Oxygold

Sodium percarbonate

200-250 g/acre

Fishtech Ltd

Registrol

Betain, Calcium, P,
Vit-C

5-10 ml/kg feed

Square

Antibiotice are applied to treat diseased fishes in ponds. Both oral administration and
injection are practiced in fishes. Generally, required antibiotic is mixed with feed and
supplied in pond. In case of large fishes, individual fish can be treated by injecting
antibiotics. No antibiotic is especially prepared for treating fish rather it is for other
animals.

A variety of antibiotics is available in local market and is used for fish

treatment (Table 67).
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Table 67 Antibiotics used for treatment of diseased fish
Trade name

Active ingredients

Doses form

Manufacturer

Oxysentin 20%

Oxytetracline HCl BP

100-200 g/100 kg feed, 5-7 days

Novartis

Chlorsteclin

Chlorsteclin

200-300 g/100 kg feed

Novartis

Ranamox

Amoxicillin Trihydrate

28-40 g/100 bd of fish

Renata

Renamycin

Oxytetracycline

28-42 g/100 kg feed

Renata

Orgamycin 15 %

Oxytracycline HCl

60 gm/100 kg feed 10days

Organic

Orgacycline-15%

Chlorotetracycline

200-300 g/100 kg feed

Organic

Bactitab

Oxytetracycline 20%

50 g/kg body weight

ACI

Sulfatrim

Sulphadiazine &
Trimethoprim

50 g/kg body weight

Square

Oxin WS

Oxytetracycline 20%

50 mg/kg body weight

Square

Cotrim-Vet

Sulphamethoxazole
Trimethoprime

0.50mg/kg body weight

Square

+
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13.

Testing of Local Herbal Products for Fish/Shrimp Disease Prevention and
Control

13.1

Executive Summary

Experiments were conducted on selection of medicinal plant products, preparation of
extracts (crude, semi-crude and fine), selection and collection of fish species, isolation of
bacteria and use of medicinal plant extracts on disease recovery of fishes. Twelve
medicinal plant products, six crude extracts, two semi-crude extracts and four fine
extracts were collected and prepared to observe their effect on disease recovery of fish.
Diseased shing were collected from Talha Soha Fish Farm, Muktagacha and bacteria
were isolated from the fishes up to genus. An experiment was conducted to observe
disease recovery of sarpunti and rui treated with neem seed oil, kalojira seed oil, neem
leaf extract and mehagoni seed extract for 28 days. Neem seed oil extracts exhibited
satisfactory recovery in third week with 6 ml/kg feed dose. Disease fish treated with
kalojira seed oil showed the best performance in respect of disease and wound recovery.
Better recovery were found in third week at a dose of 4 ml/kg feed and 6 ml/kg feed.
However, fishes treated with neem leaf extract and mehagoni seed oil extract showed
poor performance in respect of disease recovery of fishes. Among doses 6 ml/kg feed
exhibited the best performance followed by 4 ml/kg feed.

13.2

Background and Justification

Chemotherapy has progressed internationally for treating the most diversified infectious
disease of fish (Shieszko 1959). However, there are problems associated with the use of
such chemicals. Thus it is the demand of the time to look for alternative means of
commercial synthetic drugs.

Herbalism (or "herbal medicine") is use of plants for

medicinal purposes. Herbal medicine or phytochemicals have antiviral, antibacterial,
antifungal and antihelminthic properties.

Plants have been the basis for medical

treatments through much of human history, and such traditional medicine is still widely
practiced. Archaeological evidence indicates that the use of medicinal plants dates at
least to the Paleolithic, approximately 60,000 years ago. More than two thirds of the
world's plant species-at least 35,000 of which are estimated to have medicinal value.
Herbal products having immune medicinal value could be an alternative means.
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Medicinal plants, the natural drugs are used to regain the alternations made in normal
physiological system by foreign organisms or by malfunctioning of the body (Sharma et
al. 2009). Medicinal plants are vital source of drugs from the ancient time holding the
scenario of the Indian system of medicine (Sharma et al. 2009). According to Ghoni
(1998) medicinal plants are rich sources of bioactive compounds and thus serve as
important raw materials for drug production. In Bangladesh, different kinds of medicinal
herbs are available which grow in roadside, small jungles are fellow lands and most of
them are cultivable with very low cost. Many species of these herbs are used as directly
human food or as medicine such as, Andographis paviculata, Azadirachta indica, Basella
alba, Allium cepa, Allium sativum, Calotorpis gigantean and Monordica chorantia
(Muniruzzaman & Chowdhury 2004).
Aquaculture is one of the important sectors contributing significantly in the national
economy of Bangladesh.

For increased production and profit, fish farmers are

encouraged towards intensification of culture system. In such practice of fish/shrimp
farming, disease becomes major problem. Disease is one of the most important problems
of fish production both in culture system and wild condition of Bangladesh (Rahman &
Chowdhury 1996). Fishes have been suffering from many diseases such as Epizootic
ulcerative syndrome (EUS), tail and fin rot, fungal, parasitic and bacterial infections
(Chowdhury et al. 1999).
With the outbreak of EUS in 1988, Channa sp., Puntius sp., Anabas sp., Clarias sp., and
other indigenous species of fish are seriously affected (Barua et al. 1991). External and
internal parasites damage organs resulting necrosis, pyknosis, hemorrhage, hypertrophy,
hyperplasia and other changes causing serious harm to host (Ahmed & Banu 2001).
Outbreak of a viral disease, White spot syndrome (WSS) or simply white spot has been
known to play a major role to cause drastic losses in shrimp production of the coastal
region of Bangladesh (Chowdhury & Muniruzzaman 2003). Thus to prevent and control
of fish and shrimp diseases, treatment trials has become an essential component of fish
and shrimp production.
In aquaculture, the external inputs required for successful fish production is chemical,
which has been used in various farms for centuries (Subasinghe et al. 1996).
Chemotherapy has progressed internationally for treating the most diversified infectious
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disease of fish (Shieszko 1959). However, there are problems associated with the use of
such chemicals. Thus it is the demand of the time to look for alternative means of
commercial synthetic drugs. Herbal products having immune medicinal value could be
an alternative means.
Medicinal plants, the natural drugs are used to regain the alternations made in normal
physiological system by foreign organisms or by malfunctioning of the body (Sharma et
al. 2009). Medicinal plants are vital source of drugs from the ancient time holding the
scenario of the Indian system of medicine (Sharma et al. 2009). According to Ghoni
(1998) medicinal plants are rich sources of bioactive compounds and thus serve as
important raw materials for drug production.

13.2.1 Medicinal plants and herbs
Plants and herbs have medicinal value and are used to treat different diseases both in
home and abroad (Table 68). Few common medicinal plants and herbs and their uses are
listed below:

Table 68 List of Medicinal Plants and Herbs and their common uses
Sl
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

English and Scientific Name
Blackberry (Rubus villosus)
Black Cohosh (Cimicifuga racemosa)
Calendula (Calendula officinalis)
Cayenne (Capsicum annuum)
Chamomile, German (Matricaria recutita)
Cleavers (Galium aparine)
Comfrey (Symphytum officinale)
Crampbark (Viburnum opulus)
Dandelion (Taraxacum officinale)
Echinacea (Echinacea purpurea)
Elder (Sambucus nigra)
Fennel (Foeniculum vulgare)
Ginger (Zingiber officinalis)
Goldenseal (Hydrastis canadensis)
Gumweed (Grindelia spp.)
Hawthorn (Crataegus oxyacanthus)
Marshmallow (Althaea officinalis)
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Use/ Treatment
Treat sore throat
Treat premenstrual discomfort
Heal wounds
Prevent peptic ulcers
Encourage digestion
Reduce inflammation
Treat bruises, sprains
Relax muscles
Diuretic
Stimulate immune system
Treat cold symptoms
Encourage digestion
Treat motion sickness
Reduce inflammation
Treat cold symptoms
Promote heart health
Treat sore throat

Sl
18
19
20
21
22
23
24
25
26
27
28
29
30

English and Scientific Name
Mugwort (Artemisia vulgaris)
Mullein (Verbascum spp.)
Nettle (Urtica spp.)
Peppermint (Mentha piperita)
Pipsissewa (Chimaphila umbellata)
Plantain (Plantago lanceolata or P. major)
St. John's Wort (Hypericum perforatum)
Scullcap (Scutellaria spp.)
Valerian (Valeriana officinalis)
Vitex (Vitex agnus-castus)
Willow Bark (Salix alba)
Yarrow (Achillea millefolium)
Yellow Dock (Rumex crispus)

Use/ Treatment
Stimulate digestion
Treat sore throat
Diuretic
Stimulate digestion
Treat urinary track infections
Heal wounds
Treat depression
Ease muscle tension
Sleeping disorders
Treat prementrual discomfort
Treat osteoarthritis
Reduce inflammation
Stimulate digestion

13.2.2 Poisonous plants
Many food plants possess toxic parts, are toxic unless processed, or are toxic at certain
stages of their life. Notable examples include:
Apple (Malus domestica): Seeds contain cyanogenic glycosides; in most species, the
amount found in a single fruit won't kill a person; but it is possible to ingest enough seeds
to provide a fatal dose.
Cassava (Manihot esculenta): Toxic in the unprocessed form.
Cherry (Prunus cerasus), as well as other species (Prunus spp) such as peach (Prunus
persica), plum (Prunus domestica), almond (Prunus dulcis), and apricot (Prunus
armeniaca). Leaves and seeds contain cyanogenic glycosides.
Indian pea (Lathyrus sativus): A legume grown in Asia and East Africa as an insurance
crop for use during famines. Contains oxalyl-L, ß-diaminopropionic acid (ODAP), a
neurotoxin causing wasting and paralysis if eaten over a long period.
Kidney

bean

or

common

bean

(Phaseolus

vulgaris): Contains

the

lectin

phytohaemagglutinin, which causes gastric upset. Toxicity removed by thorough
cooking.
Nutmeg (Myristica fragrans): Contains myristicin.
Lima bean or Butter Bean (Phaseolus lunatus): Raw beans contain dangerous amounts
of linamarin, a cyanogenic glucoside.
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Lupin: Some varieties have edible seeds. Sweet Lupins have less, and Bitter Lupins
have more of the toxic alkaloids lupinine and sparteine.
Onions and garlic: Onions and garlic (genus Allium) contain thiosulphate, which in high
doses is toxic to dogs, cats and some other livestock.
Potato (Solanum tuberosum): Foliage and green-tinged tubers are toxic, containing the
glycoalkaloid solanine, which develops as a result of exposure to light. Causes intense
digestive disturbances, nervous symptoms, and in high enough doses, death.
Rhubarb (Rheum rhaponticum): Leaf blades, but not petioles, contain oxalic acid salts,
causing kidney disorders, convulsions and coma.
Tomato (Solanum lycopersicum): Foliage and vines contain alkaloid poisons which
cause digestive upset and nervous excitement.

13.3

Literature Review

Every parts of the Indian lilac plant (Azadirachta indica) are used medicinally (Ghoni
2003). Again, Ruskin (1992) specified that it is effective to against certain fungi of the
human body which are difficult to control by synthetic fungicides. But, Aeromonas
hydrophila, Pseudomonas fluorescens and Myxobacteria sp. exhibited maximum
sensitivity to Aquaneem in terms of percentage reduction of bacterial cell population in
comparison of Escherichia coli (Das 1999).
The fruit bearing plants guava (Psidium guajav) grows wild and also planted commonly
as fruit tree in all areas of Bangladesh. Mature fruits are commonly eaten as a nutritious
fruits as a source of vitamin C (Ghoni 2003). The plant garlic (Allium sativum) is a
bulbuous herb with white scale leaves and narrow, angular long green leaves and white
flowers in terminal umbels, cultivated all over the Bangladesh as a spice plant (Ghoni
2003). The bulb is the useable part. Garlic counters many infections, including those of
the nose, throat and chest. It reduces cholesterol, helps circulatory disorders such as high
blood pressure, and lower blood sugar levels (Chevallier 1996). Garlic has a very long
folk history of use in a wide range of ailments, particularly ailments such as ringworm,
candida and vaginitis where its fungicidal, antiseptic, tonic and parasiticidal properties
have proved of benefit (Duke & Ayensu 1985).
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The plant turmeric (Curcema longa) is a perennial herb with tufted, large, oblong longpetioled leaves, fragrant flowers in central racemose spikes, cultivated for it rhizomes as
a spice crop all over the Bangladesh (Ghani 2003). The rhizome of turmeric is effective
in the treatment of digestive and liver problems and has been shown to ibhibit blood
clotting, relieve inflammatory conditions, and help to lower cholesterol levels (Chevallier
1996). The useable part of turmeric rhizome contains an essential oil curcumol and
curdione which has anti-cancer properties (Chevallier 1996). Moniruzzaman (2004)
found highly inhibitory effect of turmeric on the growth fish fungal pathogen. According
to Ghani (2003), the rhizome of ginger (Zingiber officinale) is one of the world’s best
medicines. It brings relief to digestions troubled by motion sickness and other causes in
human beings (Chevallier 1996). The rhiozome of Typhonium trilobatum is a folklore
medicine for snake bite to men (Chopra et al. 1996). Again the alcoholic extract of
Bambusa arundinacea buds was used by injecting to fracture healing in rabbit
successfully without any adverse effects (Hoque et al. 2004). The kernels of Derris
trifoliate seed is the most popular for the beautification of lady especially the marriage
ceremony. Khan et al. (2006) found anti bacterial not ant fungal activity from leaves
extracts of D. trifoliate. Dark is stimulant, antispasmodic and counter-irritant and is used
in rheumatism and dysmenorrhoea and counter-irritant and is used in rheumatism and
dysmenorrhoea and also as a fish poison (Chopra et al. 1956).
The fruits of the black myrobalan (Terminalia chebula) are given internally in the
treatment of indigestion, constipation, dysentery, jaundice, piles and painful menstruation
and as a general tonic and externally they are used to treat eye discharges and as a local
application to chronic ulcers and wounds and as a gargle in stomatitis in human beings
(Chopra et al. 1956).

The leaf henna plant (Lawsonia inermis) commonly uses as

cosmetic materials (Zumrutdal et al. 2008). However, Zumrutdal et al. (2008) found in
their reviewing literature that many studies showed leaf henna plant has anti tumoural,
anti microbial and anti tuberculostatic effect. Again, a poultice of fresh leaves, Adhatoda
zeylanica is applied to wounds and to inflamed joints in rheumatism (Chevllier 1996).
Entire plant of Leucas aspera is used as an insecticide and indicated in traditional
medicine for coughs, colds, painful swellings and chronic skin eruptions (Chopra et al.
2002).
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The plumieride has been isolated from the leaves of golden trumpet (Allamanda
cathartica) which is strong fungitoxicity against some dermatophytes causing
dermatomycosis to animals and human beings (Tiwari et al. 2002). The Indian sorrel
(Oxalis corniculata) extract showed cardio relaxant activity on isolated rabbit heart
(Achola et al. 1995).

The Indian coral tree (Erythrina variegate) is used as protein

supplements to improve the nutritional quality of Maize stover fed to mature goats
(Aregheore & Perera 2004). Paste of leaves is applied externally to cure inflammations
and to relieve pain in the joints; juice is used to relieve earache and toothache (Ghani
2003). Indian pennywort plant (Hydrocotyle asiatica) and Ivy gourd plants (Coccinea
cordifolia) are exclusively used as medicinal plants and there is no economic use of them.
The Indian pennywort plant is useful tonic and cleaning herb for skin problems and
digestive disorders and it also strengthens nervous function and memory (Chevallier
1996). The Ivy gourd plants leaves are externally used in skin eruptions (Ghani 2003).
Sweet potato (Ipomoea batatas) leaves contain at least 15 biologically active
anthocyanins that has significant medicinal value for certain human diseases and may
also be used as natural food colorants (Islam 2006). Sweet potato leaves decoction is folk
remedy for asthma, bug bite, burns, catarrh, diarrhea, fever, nausea, stomach distress and
tumor (Osime et al. 2008). The leaves of Indian bean (Lablab purpureas) are regarded as
alexipharmic (antidote to poison) and emmenagogue (Ghani 2003). The Indian bean and
sweet potato both are used as vegetable. The banyan trees are planted for shade in the
field or village market. The wood is used as low quality fuel. Latex of the banyan tree
(Ficus benghalensis) is used in relieving pain in toothache and applied to haemoorhoids,
warts and aching joint (Chevallier 1996). The ethanol extract of banyan tree sacred
(Ficus religiosa) bark is antiprotozoal, anthelmintic and antivirul (Ghani 1993).
The seed oil of both mustard (Brassica campestris) and sun flower (Helianthus annuus)
are used as vegetable oil. Some compounds of the pollen of Brassica campestris possess
strong aromatase inhibitory activity (Yang et al. 2009). Again, a black cumin (Nigella
sativa) seed has a high medicinal property (Buriro & Tayyab 2007). Whereas, the leaves
of plant sunflower are used in the treatment of malarial fever (Ghani 2003). The banana
plant (Musa paradisaca) stem juice is used in otalgia and haemoptysis and root possesses
anthelmintic properties (Chopra et al. 1956). The banana roots are successfully used with
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feed in controlling coccidiosis of rabbit in central district of Zimbabwe (Matekaire et. al.
2005) and juice of stem with feed reduce blood glucose level of diabetic rat (Singh 2007).
Mulberry (Morus indica L) is non-toxic natural therapeutic agent shown to possess
hypoglycemic, hypotensive and diuretic properties (Bondada et al. 2001).
The plant crown flower (Calotropis gigantean), turpeth root (Opaculina turpethum) and
Justicia gendarussa are exclusively used as medicinal plants. The plant crown flower is
moderate to large sized perennial shrub abounding in milky latex, with oppositedecussate oblong-auriculate thick leaves, inodorous purplish which flowers and oblong
follicles; grows commonly in the waste lands in all areas of the Bangladesh (Ghani
2003). This plant is used as a traditional medicinal plant (Rastogi & Megrotra 1991) with
unique properties (Oudhia & Tripathi 1999). The leaf extract of plant crown flower
contains several proteinases as well as calotropoin and other cardiac glycosides. The
plant crown flower was used as a traditional medicinal plant (Rastogi & Mehrotra 1991
and Oudhia & Dixit 1994) with unique properties (Oudhia & Tripathi 1998).
Traditionally plant crown flower is used alone or with other medicinal plants (Caius
1986) to treat common disease such as fevers, rheumatism, indigestion, caugh, cold,
eczema, asthma, elephantiasis, nausea, vomiting, diarrohea (Das 1996). It was also a
reputed homeophathic drug (Ghosh 1988, Ferrington 1990). A powder of dried leaves of
plant crown flower is an efficacious local application for ulcer, eczema and other skin
diseases (Anawer 2001). The plant turpeth root (Opaculina turpethum) is a twining or
creeping perennial herb with stout quadrangular winged stems, oval leaves, jalap-like
white tuberous roots, clusters of tubular-campanulate white flowers and round fruits,
grows in almost all areas of Bangladesh (Ghani 2003). It is used as medicinal plants
(Austin 1982). Turpeth root is chiefly used in small to moderate doses to clear bowels
(Chevallier 1996).
13.4

Objectives

Thus the aim of the present study is to develop environment friendly and economically
viable protocol by using local herbal products/plants against fish and shrimp diseases.
13.5

Specific Objectives

i.

Survey and selection of potential medicinal plants/products against bacterial,
fungal and parasitic diseases.
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ii.

Collection of crude and fine extract from herbal products.

iii.

Use of extract as feed supplement and in bath treatment in aquarium and pond
against diseases.

iv.

Isolation of bacteria, fungus, and parasites for disease identification.

v.

Use of histopathology to know disease recovery.

13.6

Experimental design and Methodology
Survey and selection of medicinal plants

Medicinal plants and products of Bangladesh were surveyed following scientific works,
reviews and internet search (Table 69). Plants and plant products having antibacterial,
antifungal and ant parasitic properties were given preference during survey and selection.
Medicinal plants were selected on the basis of availability, social acceptability, habitat
and review of literature (Table 70). Selected medicinal plants were Neem leaf, seed,
Kalojira seed, Mahagoni seed, Garlic bulb, Turmeric root, Shoti rhizome, Akand leaf,
Basok leaf, Arjun bark and Amrul leaf (Figs 32A-32H).

A

B

E

F

C

G

D

H

Figs. 32 A, Neem leaf, B, Shoti rhizome, C, Kalojira, D, Basak leaf, E, Mahogoni
seed, F, Onion, G, Akand leaf and H, Turmeric rhizome
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Table 69 Local and sceintific name of medicinal plants in Bangladesh and their uses
SL
No
1.

Local name

Scientific name

Family

Using part

Apang

Achyranthes
Paniculata

Amaranthaceae

whole plant

2.

কােলােমঘ

Andrographis
pariculata

Acanthaceae

whole plant

3.

আক

Calotropis
procera

Asclepiadaceae

4.

অন মূল

Hemidesmus
indicus

Asclepiadaceae

Root,
leaf.
Bark
flower
extract of leaf.
Root and whole
plant

5.

অজুন

Terminalia
arjuna

Combretaceae

Bark

6.

উলটক ল

Abroma augusta

Sterculiaceae

7.

ঘৃ তকুমারী

Aloe indica

Liliaceae

Root, Bark &
Leaf
Extract of leaf

8.

থানকুিন

Centella asiatica

Apiaceae

Whole plant

9.

তলাকুচা

Eoccinia
cordifolia

Cucarbitace

Leaf and root

10.

কশরাজ

Eclipta Prostrata

Asteraceae

Whole plant

11.

Kulakhara

Hygrophilla
schulli

Acanthaceac

Leaf,
Steam

12.

Gondho
vadule.

Paedaria foetida

Rubiaceae

Leaf

13.

ধুতরা

Datura metal

Solanaceac

14.

বেহরা

Terminalia
belerica

Combreta ceae

Root,
Seed
Fruit
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Seed,

Leaf,

Control Disease
name
Dysentery,
Constipation, piles,
Arthritis,
Skin
disease.
Metabolic problem,
Gastric, Fever, worm
killer,
Dysentery,
Liver
Disease,
Strengthen.
Ulcer, Tooth pain
chronic
dysentery,
cold, Asthma,
Strength
increaser,
apetiser.
Arthritis,
Diabetes.
Heart
disease,
Diarrhea,
piles,
Tuberculosis.
Vaginal pain sexual
disease.
Headache,
sexual
disease,
metabolic
problem. Fever.
Metabolic problem,
pain killer Diabetics,
Ulcer,
chronic
dysentery,
Anti
Coughing.
Diabetics,
cold,
appetizer,
Ulcer
control etc.
Headache
cold,
control of hair losing
Control of anger,
Liver disease, Ulcer,
bleeding, removal of
stone from kidney.
Dysentery, metabolic
disorder,
cold.
Arthritis.
Pain killer worn killer,
poisonous
Constipation,
Diarrhea, fever, cough,
piles, Gastric, Heart
disease.

SL
No
15.

Local name

Scientific name

Family

দাদমদন

Cassia alata

Fabaceae

16.

পুিদনা

Mentha viridis

Lebiatae

17.

বাসক

Adhatoda vasica

Acanthaceace

20.

শপগ া

Rauvolfia
Serpentina

21.

কুরিচ

Holarrhena
antidysenterica

Apocynaceae

22.

িনম

Azadirachta
indica

Meliaceae

23.

উলটচ াল

Gloriosa superba

Liliaceae

24.

শতমূলী

Asparagus
racemosus
Aegle marmelos

Liliaceae
Rutaceace

Control
Disease
name
Leaf
Skin
disease,
poisonous.
Whole plant
Metabolic
disorder,
Gastric.
Leaf, root of Cough,
asthma,
plant
tuberculosis,
cold,
blood refine.
Leaf
flower Liver disease, adrenal
fruit
peptic Ulcer, hormonal
disease, cold, throat
pain.
Leaf
Heart disease, nurval
pressure, Asthma.
Leaf and root.
Blood Pressure, brain
abnormal, dysentery
diarrhea pain killer.
Bark & Seed
Diarrhea, dysentery,
worm
killer
constipation, intestinal
weakness.
Root, leaf Bark Skin disease, worm
killer
Arthritis,
Insecticide,
Anti
vomiting,
Tooth
disease, Jaundice etc.
Antiviral.
Leaf and Steam Arthritis
Adrenals
peptic, ulcer.
Leaf and root
Fever
dysentery
Diabetics.
Fruit
Dysentery Diarrhoea.

Hydrangea
arborescons

Saxifra
zaceac

Becopa moniera

Scrophulariace
ae
Apocynaceae

18.

জ াি মধু

19.

া ীশাক

25.

বল

Using part

26.

আনারস

Ananas comosus

Bromeliaceae

Fruit & leaf

Jaundice

27.

জাম

Syzygium cumini

Myrtaceae

Fruit & seed

Diabetics, Dysentery.

28.

আসামলতা

Compositae

Leaf

29.

িনিশ া

Mikania
scandens
Vitex negundo

Verbenaceae

root. leaf

30.

দূব া

Cynodon
dactylon

Grominae

Leaf

Bleeding
control,
Dysentery, Daud etc.
Asthma,
Arthritis,
fever etc.
Blood
bleeding
control. skin disease.
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Table 70 Commercial use of medicinal plants in Bangladesh
Sl.
1.

Carica papaya

Scientific name

Local name

2.

Cassia fistula

বা র লািঠ

3.

Piper betle

পান

4.

Terminalia chebula

হিরতকী

5.

Aegle marmelos

বল

6.

Rosa damascene, Flower

গালাপ

7.

Cocos nucifera

নারেকল

8.

Zingiber officinale

আদা

9.

Aloe barbadensis

10.
11.

Trachytspermum ammi
Phyllanthus emblica

ঘৃ তকু মারী
Jayno

12.
13.
14.

Cassia angustifoia
Glycyrrhiza glabra
Nymphaea nouchali

15.

Terminalia belerica

বেহরা

16.

Cinnamonun zeylanicum

দারিচিন

17.

Swerita chirata

িচরতা

18.

Allium sativum

রসুন

19.

Cichorium intybs

কািশমূল

20.

Cichorium intybus

কািশ বীজ

21.

Elettaria cardamomum

22.

Saraca indica

অেশাক

23.

Cyperus rotundus

24.
25.

Fumaria officinalis
Andrographis paniculata

মুথা
Shahtara

26.
27.
28.

Smilax aristalochaefolia
Foeniculum vulgare
Withania somnifera

29.

Adhatoda vasica

বাসক

30.

Citrus aurantifolia

31.

Coriandrum sativum

লবু
Dania

পেপ

আমলিক
Sunapata
Shasthimadu
শাপলা

ছাট এলাচ

কােলােমঘ
Oshaba
Mouri
অ গ া
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32.

Solanum nigrum

ফু িট ব ন

33.

Syzygium cumini

কালজাম

34.

Zingiber officinale

35.
36.

Sphaeranthus indicus
Ocimum sanctum

আদা ঠ
Mundi

37.

Tamarindus indica

38.

Azadirachta indica

িনম

39.

Azadirachta indica

40.
41.

Cuminum cyminum
Holarrhena antidysenterica

িনম বীজ
Gira

42.
Sl.
43.

Vetiveria zezanioides
Scientific name
Asparagus racemosus

44.

Eugenia caryophyllus

লব

45.

Centella asiatica

থানকুিন

46.

Tinospora cordifolia

47.

Cassia occidentalis

কালকাসু া

48.

Solanum xanthocarpum

কি কাির

49.

Mentha arvensis

পুিদনা

50.

Dalbergia sissoo

51.
52.
53.
54.

Boerhaavia diffusa
Tephrosia purpurea
Tribulus terrestris
Lpomoea turpethum

িশ
Punarnova
Sarjuka
Gokshor

55.

Terminalia arjuna

অজুন

56.

Euryale ferox

57.
58.
59.

Cordia latifolia
Curcuma zeodaria
Areca catechu

তালমাখনা
Sapestan
Akangi

60.

Cinnamomum tamala

61.

Curcuma longa

হলুদ

62.

Rauvolfia serpentine

সপগ া

63.

Punica granatum

64.

Berberis aristata

ডািলম
Daruharudra

তু লিস
ততু ল

কু রিচ
Khs
Local name
শতমূল ী

ল

তউির/Teuri

সুপাির
তজপাতা
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65.

Nardostachys jatamansi

জাতামিশ/Jatamanshe

66.

Chrozophora prostate

নীলকি

67.

Strychnos nnux-vomixa

কু িচলা

68.

Lagenaria sicararia

ক

69.

Cydonia vulgaris

70.
71.

Bambusa arundinacea
Trigonella foenum-graceum

িবিহদানা/Bihidana
Banshalochan

72.

Eclipta alba

ভৃ রাজ

73.

Tamarindus indica

74.
75.
76.

Helicteres isora
Gymnema sylvestre
Cinnamomum cassia

ততু ল
Atamura
Gurmarbuti

77.

Sesamum indicum

78.

Cuscuta reflexa

79.

Linum usitatissimum

80.

Melia azedarach

ঘাড়ািনম

81.

Lawsonia alba

মেহিদ

82.

Daucus carota

গাগার/Gagar

83.

Rubia cordifolia

মাি

84.

Plumbago zeylanica

িচতামূল/Chitamul

85.

Nigella sativa

Sl.
86.

Scientific name
Salmalia malabarica

কােলািগয়া/Kalogia
Local name

87.

Ipomoea paniculatum

ভূঁইকু মড়া

88.

Amomum subulatum

বড় এলািচ

89.

Mesua ferrea

নােগ র

90.

Mentha arvensis

কাঁচা পুিদয়া/Kacha pudia

91.

Punica granatum

ডািলম

92.

Raphamus sativus

মুল া

93.

Vitex negundo

িনিশ া

94.

Liysea sebifera

95.

Cardiospermum helicaebum

মিথ

তাজ/Taj
সাদা িতল
ণলতা
িতিস

া/Mangishta

মছরাস/Mochras

মদা/Meda
বাঁকািল/Bankali
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96.

বল

Aegle marmelos

13.6.1 Collection of crude, semi crude and fine extract
After review, the selected herbal plants/ products were collected from greater
Mymensingh and adjacent districts. The selected medicinal plants are kalojira, neem,
akand, shoti, basak, mahogoni, garlic, turmeric, arjun and amrul leaf. Crude extracts of
plant leaf, seed, bark and pulp were prepared manually by grinding, soaking in water and
boiling. Extracts were prepared in the form of powder, pest and liquid (Fig. 33A). Semi
crude extracts were bought from grocery shops of available places in Mymensingh and
elsewhere (Fig. 33B). Fine extracts of neem leaf, kalojira seed, akand leaf and shoti
rhizome were prepared in Laboratory of the Department of Agricultural Chemistry, BAU,
following ethanolic extraction methods (Figs. 33C & 33D).

A

B

C

D

Fig. 33 Shoti crude extract, B, Semi crude extracts, C, Soxhlet Apparatus and D, Fine
extracts
13.6.2 Selection of fish species
Diseased silver barb (Puntius gonionotus), rui (Labeo rohita), mrigel (Cirrhinus
mrigala),

shing

(Heteropneustes

fossilis)

and

Thai

pangas

(Pangasianodon

hypophthalmus) were used for treatment with herbal drugs and isolation of bacteria. The
fishes were brought carefully to the fish Diseases Lab of the Department of Aquaculture,
BAU.
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13.6.3 Media preparation and bacterial culture
Trypton soya agar (TSA, Oxoid) was mixed to prepare bacterial culture medium at 40
g/L distilled water in conical flask. The mixture was heated on a hot plate and then
autoclaved at 121°C for 15 minutes. After autoclaving it was kept in a clean chamber up
to cooling to 60°C and then poured to sterile petridishes at an amount of 30 ml. After
completion of cooling and solidification, all the TSA plates were turned upside down and
kept at 4°C for future use. For isolation and identification of bacterial pathogen, fish
swabs from external lesions, kidney, spleen and ascetic fluid were taken aseptically from
the fish was plated on to TSA plate.

The agar plates were incubated at suitable

temperature (Figs. 34A & 34B).

A

B

Figs. 34A Media preparation and B. Culture plates

13.6.4 Experimental infection
Freshly culture pathogen will be scraped and mixed with sterile physiological saline and
desired dilutions will be prepared by dilution method (Fig. 35A). Fish were injected
intramuscularly with pathogen of various dilutions. Physiological saline was injected for
control. Fishes were released in separate tanks and kept until disease outbreak. Thai
sarpunti was treated with selected pathogen (stock) of bacteria (Aeromonas sp) for the
development of infection and diseases (Fig. 35B).

A

B
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Figs. 35A Bacterial suspension and B. Injection of fish

For experimental infection injections were given with a concentration of 10‾ 8, 10‾ 7, 10‾
6, 10‾ 5, 10‾ 4 and 10‾ 3 bacterial load to Thai Sarpunti. Fishes were died at 10‾ 8 and
10‾ 7 doses within 24 hours. However, no infections and other symptoms were recorded
with the remaining doses applied until two weeks.

13.6.5 Treatment with herbal drugs
Prepared semi crude and fine herbal extracts such as kalojira, neem, mahogoni, shoti and
akand were used against identified fish diseases in various concentrations. The extracts
were used as feed additives in aquaria and ponds.

13.6.6 Effect of medicinal plant extracts for disease recovery of fish
An experiment was conducted for a period of 28 days to observe the effect of plant
extracts on recovery of fish diseases. The experiment was carried out in mini ponds (1.75
decimal) behind the Fisheries Faculty in BAU, Mymensingh. Twelve hapas were set
with size of 3 ×2 ×1.5 sq.ft (Fig. 36). Four studies were conducted and one control hapa.
Each study had 3 treatments (T1, T2, T3) with two replicates (R1, R2) in each. First two
studies conducted with Thai Sharputi and another two studies with rui. Four types of
herbal medicines (studies) were used. In study-1 fishes were treated with Neem Seed Oil,
study-2 with Kalojira Seed Oil, study-3 with Neem Leaf Extract, study-4 with Mehagoni
Seed Oil and the control hapa was provided with normal feed. Three treatments and two
replicates were used for each study. The treatments were designed as 2ml/kg feed,
4ml/kg feed and 6ml/kg feed for each studies. Water quality parameters like temperature,
PH, dissolved and ammonia were measured by using test kit from Welltech Biotchnology
Products Co. Ltd and Vet Superior Aquaculture Co. Ltd. Thailand.
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Fig. 36 Experimental setup of hapas and sapmling during the investigation

For clinical observation fishes were examined externally for any injury, infections and
diseases. Samples for histological observations were collected from gill, liver, kidney,
skin and muscle at the start, end of 1st week, 2nd week and termination of the experiment.
Processing of the histological samples was done in an automatic tissue processor, stained
with haematoxylin and eosin, mounted with Canada balsam and were examined under
compound microscope in the Fish Disease Lab of the Department of Aquaculture, BAU.
Another experiment was conducted in aquaria with kalojira, akanda and shoti fine
extracts for recovery of external injury of Thai sarpunti. Four treatments was considered
such as T1 (Kalojira), T2 (akanda), T3 (shoti) and T 4 (control). The experiment was
conducted for three weeks and 6 ml/kg feed dose was used for all the treatments.

13.7

Results

Fine extracts of Neem leaf, Kalojira seed, Shoti rhizome and Basak leaf were prepared
from refluxing of ethanol in the Laboratory of the Dept. of Agricultural Chemistry, BAU.
For experimental infection injections were given with a concentration of 10‾ 8, 10‾ 7, 10‾
6, 10‾ 5, 10‾ 4 and 10‾ 3 bacterial loads to Thai Sarpunti. Fishes were died at 10‾ 8 and
10‾ 7 doses within 24 hours. However, no infections and other symptoms were recorded
with the remaining doses applied until two weeks.

13.7.1 Clinical observation
In study 1, at the beginning of the experiment the fish had several red spots on lateral
sides, large brownish abrasions near tail, scale missing and red spots near pelvic region
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(Fig. 37). After first week in T1 red wound become smaller in size, in T 2 large brownish
wound become smaller in size and color become grey to light, in T3 red spot turns to
smaller in size. After second week, in T1 red wound become fade and reduces red color,
in T2, T3 no changes were recorded. At the end of the experiment, in T1 only one small
red spots was present among the several spots and the rest almost recovered, in T 2 the
wound become small blackish spot and in T3 spots healed up to give almost normal
appearance (Fig. 38).

Figs. 37 and 38 Neem seed oil treated fish at the start and end of the experiment

In study 2, at the beginning of the experiment, fishes had blackish to grayish spots on the
dorsal side near dorsal fin and transparent large round lesion at caudal base (Fig. 39).
After 1st week, in T 1 slightly blackish to grey spots becomes faded, in T 2 red spot become
black and in T3 large lesion becomes blackish and smaller in size. After 2 nd week, in T1
more or less same appearance, in T2 black spot had good recovery to smaller in size, in T3
the blackish spots reduced in size and become black to grey.

At the end of the

experiment, in T1 fishes were almost recovered to healthy appearance and in T2, and T3
fishes were totally recovered (Fig. 40).
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Figs 39 and 40 Kalojira seed oil extract treated fish at the beginning and end of
experiment
In study 3, at the beginning of the experiment fishes had reddish to grayish lesions
extended through out the whole lateral side, red lesion also found at caudal base. After 1
week of the Neem Leaf Extract treatment, in fishes of T1 there was no improvement, in
T2 there were some recovery except at the caudal base and in T3 the extended ulcers
become reduce in size and slender. After 2 week, in T1 there was no improvement (Fig.
41), in T2 very slow recovery and in T3 moderate recovery. At the end of the experiment,
in T1 there was no significant changes, in T2 recovery were very slow and in T3 the fishes
were almost recovered (Fig. 42).

Figs. 41 and 42 Neem leaf extract treated fish at beginning and at end of the experiment

In study 4, at the start of the experiment the fishes had large reddish black lesions on
lateral side, dorsal side and tail region (Fig. 43). Scale loss in the affected area, several
fade black spot on lateral line, dorsal and tail region and deep reddish ulcer affected
through out the whole lateral side towards the caudal base.

After 1 week of the

Mahagoni Seed Oil treatment, in T1, T2 and T3 no improvement was noticed. After 2nd
week, in T1 there was no recovery, in T2 very little bit changes of black spot and in T3
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mild improvement. At the end of the experiment, in T 1 and T2 there were almost no
healing, however, in T3 the fishes were healed considerably (Fig. 44).

Figs. 43 and 44 Mahogoni seed oil extract treated fish at the start and end of the
experiment
13.7.2 Histological observations
In all the studies, skin, muscle, gill, liver and kidney had severe pathology like lamellar
missing, clubbing, hyperplasia, necrosis, pyknosis, vacuums, epidermis and dermis loss,
splitting of dermis, presence of melanocytes and bacterial colonies were observed at the
beginning of the experiment (Figs. 45, 47, 49, 51, 53, 55, 57 & 59). At the end of the
experiment in study 1, all the organs were almost recovered except some epidermal
missing, lamellar lose and vacuums (Figs. 46 & 48). However, in kalojira treated study
(2), all the investigated organs were completely healed up at the end of the experiment
(Figs. 50 & 52). In Neem leaf treated study (3), organs like gill, liver and muscle were
totally recovered (Fig. 54), except kidney which was yet to be healed up having some
small vacuums (Fig. 56).

However, in Mahogoni seed oil treated study (4), the

investigated organs have still many pathologies like epidermal missing, dermal splitting,
clubbing, necrosis, hemorrhages and vacuums (Figs. 58 & 60).
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45

46

48

47

50

49

Fig. 45 Photomicrograph of gill from Sarpunti in study-1 at start of the experiment
showing hyperplasia (h), necrosis (n). Primary gill lamellae and secondary gill
lamellae were lost. H & E × 125
Fig. 46 Photomicrograph of gill from Sarpunti in study-1 at end of the experiment
in T3 showing almost normal gill. H & E × 125
Fig. 47 Cross section of kidney from Sarpunti in study-1 at start of the experiment
showing necrosis (n), vacuums (v) and bacterial colony (bc). H & E × 125
Fig. 48 Cross section of normal kidney from Sarpunti in study-1 at end of the experiment
in T3. H & E × 125

Fig. 49 Section of skin and muscle from Sarpunti in study-2 at start of the experiment.
Epidermis lost, dermis necrotic (n) and mostly lost and vacuums (v) were seen. H
& E × 125
Fig. 50 Cross section of totally recovered skin and muscle from Sarpunti in study-2 at
end of the experiment in T3 . H & E × 125
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52

51

53

54

56

55

Fig. 51 Cross section of liver from Sarpunti in study-2 at start of the experiment showing
necrosis, vacuums, melanocyte and hyperplasia. H & E × 125
Fig. 52 Cross section of totally recovered liver from Sarpunti in study-2 at end of the
experiment in T3. H & E × 125
Fig. 53 Photomicrograph of gill from Rui in study-3 at start of the experiment. Necrosis
(n) and clubbing (cb) were seen. H & E × 125
Fig. 54 Photomicrograph of totally recovered gill from Rui in study-3 at end of the
experiment in T3. H & E × 125
Fig. 55 Cross section of kidney from Rui in study-3 at start of the experiment showing
Necrosis (n), vacuums (v) and degeneration of kidney tubules (dt). H & E ×125.
Fig. 56 Cross section of recovered kidney from Rui in study-3 at end of the experiment
in T3 having some vacuoles (v). H & E × 125
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57

58

59

60

Fig. 57 Section of skin and muscle from Rui in study-4 at start of the experiment
Epidermis totally lost, necrosis and vacuums were seen. H & E × 125
Fig. 58 Cross section of almost recovered skin and muscle from Rui in study-4 at end of
the experiment in T 3. H & E × 125
Fig. 59 Photomicrograph of gill from Rui in study-4 at start of the experiment.
Secondary gill lamellae partly missing, necrosis (n) and clubbing (cb) were seen.
H & E × 125
Fig. 60 Photomicrograph of almost normal gill from Rui in study-4 at end of the
experiment in T3. H & E × 125

13.7.3 Second experiment with medicinal plant products
Another experiment was carried out in aquaria for the external recovery of injured Thai
sarpunti having four treatments such as Treatment 1with Kalojira fine extracts (Fig. 61),
Treatment 2 with Akanda Fine Extracts (Fig. 62), Treatment 3 with Shoti Fine Extracts
(Fig. 65) and Treatment 4: Control for duration of three weeks. At the end of the
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experiment in Treatment 1, fishes were fully recovered (Fig. 62), in Treatment 2, almost
recovered (Fig. 64), in treatment 3, recovered to some extent (Fig. 65), but yet to be fully
recovered and in Treatment 4 (Control), injury still existed at 2nd week (Fig. 66); all
fishes died at the end of experiment. It was thus observed that Kalojira extract is the best
for injury recovery followed by Akanda extract.

However, Shoti extract showed

moderate recovery.

61

62

64

65

63

66

Figs. 61-66 Herbal medicine treated fishes
13.8

Conclusion

Out of six medicinal plant products used in both the experiments, extracts of kalojira seed
oil and fine extract showed better disease recovery followed by neem seed oil and neem
leaf extract. However, akand leaf and shoti rhizome extracts showed moderate injury
recovery. Whereas mahogoni seed oil extract exhibited poor recovery of injury and
diseased fishes. Among doses, treatment 3 i.e., 6 ml per kg feed yielded the best
recovery in all the plant product extracts.
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14.

Factors Causing Emerging Shrimp Diseases and Development of Their
Health Management Strategies

14.1

Background and Justification

The global shrimp culture industry had a rapid growth in the 1980’s mainly due to
technological breakthroughs such as artificial fertilization, mass seed production, feed
formulation, high prices, high profit, foreign exchange earnings and public support
(Shang et al. 1998, Leung et al. 2000). Rapid expansion and intensification of shrimp
farming worldwide have led to serious disease outbreaks and caused mass mortalities
among cultured penaeid shrimp. The diagnosis of shrimp disease is somewhat difficult
by taking shrimp out of water or observing the behavioral changes in the vast aquatic
environment.

Moreover, an aquatic environment encompasses a wide variety of

parameters, virtually all of which influence the homeostasis, essential for growth and
production of fishes. These, if alter beyond the acceptable limits, may predispose to
pathogens, or actual cause the disease (Munro 1978). The infectious diseases, especially
viral and bacterial diseases have become a threat to shrimp farming in Bangladesh. So
the farmers and hatchery operators uses various chemicals and antibiotics
indiscriminately without consulting with the shrimp /fisheries experts. But the habitual
use of antibacterial agents can lead to problems with bacterial resistance and with
unacceptable residues in aquaculture products environment.

The resistant bacterial

strains could have a negative impact on the therapy of fish diseases or human diseases
and environment of the fish farms (Smith et al. 1994). The predominant public concerns
on microbial resistance due to the use of antibiotic are the possible impacts on human
health resulting from the emergence of drug-resistant bacteria in animal caused by
prolonged use of low level antibiotics in animal feed (Sorum et al. 1992).
antibiotic residues may persist in sediments for a long time.

Those

On the other hand,

application of different chemotherapeutics against fungal diseases has some carcinogenic
properties (Meinertz et al. 1975, Sharif et al. 1996). Information on the actual status of
use of chemicals and drugs in shrimp hatcheries and farms are lacking. There is no
scientific study on this area or aspect even though it is vital information for the shrimp
sector planning and development.
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The chemicals and drugs are one of the most essential in-puts in aquaculture, shrimp
culture and hatchery industry. The structure and size of the most of the chemicals and
drugs are different from one to another. The chemicals and drugs are also made and
collected from different sources both in-country and abroad.

Even many illegal

chemicals and drugs are available in open market which are harmful for fish and shrimp
and also harmful for human health.
A number of chemicals and drugs are used in shrimp culture practices and hatcheries.
There are 58 hatcheries of Penaeus monodon (Bagda shrimp) in different locations of
Cox’s Bazar district e.g. Kalatali at Sadar Upazilla, Sonarpara at Ukhia Upazilla and
Teknaf Upazilla. Hatchery operators use a number of antibiotics mainly as precautionary
measures without performing antibiotic sensitivity test. Some antibiotics do not work at
all against vibrios and eventually vibrios get resistance. On the other hand, the antibiotics
are occupational health hazards.

Skin exposure as well as inhalation of dust from

antibiotic powder may cause health problems to workers and others that are present when
antibiotics are being handled. Indiscriminate use of various chemicals and antibiotics in
shrimp health management are leading to development of hazards of aquatic
environment, shrimp and also shrimp consumers. So, the shrimp health management
protocol should be environment friendly. Considering all the points, this research work
has been undertaken to collect the actual information about the chemicals and drugs used
in shrimp sector.

14.2

Literature Review

At present, the shrimp sector is facing multifarious problems. Shrimp culture is badly
affected due to severe disease infection, lack of appropriate chemical & drugs utilization,
lack of proper water quality and feed management. The coastal waters are polluting due
to increased and unplanned use of fertilizers, chemicals, pesticides and the effluents and
discharges from the shrimp farms and industries as well. Toxic affect of high ammonia
in affected water due to excessive organic decomposition and poor pond management
might have reduced fish immunity, which predisposed them for bacterial invasion and
consequent disease outbreaks (Khan & Hussain 2005). The white spot disease of shrimp
was controlled through use of agricultural lime, application of turmeric powder and
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powder made out of the plants of Phylanthus neruri and Clincanthus nutans,
Oxytetracycline and lodophore in Vietnum (Dung 1990).

Among the 40 operating

hatcheries of Bangladesh 32 (80%) were surveyed in which 8 different antibiotics and 5
disinfectants were used for controlling common diseases (Uddin et al. 2006). The
concentration of Cloramphenicol used in Bangladesh shrimp hatcheries to control
different bacterial diseases are three to four times higher than other countries
(Ruangpanich 1988).

A number of recent reports, press releases and on-going

investigations have raised legitimate public concerns about the safety of antibiotic drug
usage in aquaculture (Alderman & Hastings 1998). A typical shrimp farm in Bangladesh
usually uses no chemicals, but the use of lime to curate the ponds each year during
farming in the ponds (Haque 2003).

14.3

Objectives

i.

To know the present status and seasonal variation of WSSV infection in shrimp
by using PCR technique

ii.

To diagnose the bacterial and fungal diseases of shrimps in hatchery/culture Gher

iii.

To identify the available chemicals and drugs used in shrimp hatcheries and
culture practices in Cox’s Bazar region.

14.4

Results

Out of the 58 Bagda shrimp hatcheries in Cox’s Bazar, 15 hatcheries and 10 grow-out
ponds were surveyed to explore the available chemicals and drugs used in shrimp
hatcheries and culture practices in Cox’s Bazar region. Disease out-break is a common
phenomenon in fish and shrimp farms and hatcheries especially in winter season.
Different types of disesses are recorded in the fish and shrimp farms and hatcheries of
Cox’s Bazar (Table 71). A variety of antibiotics and chemicals are used to treat shrimp
and fishes in the hatcheries of Coz’s Bazar (Table 72).
14.4.1 Most deadly shrimp disease
WSSV is a serious problem in the shrimp farms and hatcheries of Cox’s Bazar.
Following are the consequences of out-break of WSSV. Another disease termed as
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luminous bacterial diseases is caused by V. harveyi that augments mass mortality in
shrimp farms.
•

Reduction in feed consumption

•

Lethargy and loose cuticle

•

Presence of WS on the carapace

•

Reddish to pink coloration of body

•

High mortality, 100% within 3-10 days

Table 71 Common shrimp and fish diseases
Host
Fish

Types
Parasitic diseases

Bacterial diseases

Fungal diseases

Shrimp

Nutritional
diseases
Parasitic diseases
Viral diseases

Prawn

Nutritional, toxic
and environmental
diseases
Parasitic diseases
Bacterial diseases
Fungal infection
Protozoan diseases
Nutritional, toxic
and environmental
stress and diseases

Pathogen/Disease
Ichthyobodosis, Ichthyophthiriasis, Chilodonellosis,
Trichodiniasis,
Myxoboliasis,
Dactylogyriasis,
Gyrodactylosis, Diplozooniasis, Argulosis, Lernaeasis,
Ergasilosis, Cestod infection: Ligula, Bothriocephalus,
Senga; Acanthocephala: Pallisentis, Acanthocentis;
Leech infestation, Fish molluscs
Columnaris, Aeromoad septicemia, Edwardsiella
infection, Streptococcus infection, Skin and fin rot,
etc.
Saprolegniasis, brachiomyocosis and epizootic
ulcerative syndrome (eus)/aphanomycosis
Lordosis/scoliosis and crack etc
Ectocommensal protozoan: Zoothamnium, Epistylis,
Acineta and Ephelota
White Spot Baculo Virus (WSBV), Systemic
Ectodarmal and Mesodarmal Baculovirus (SEMBV),
White Spot Syndrome Virus (WSSV) and Monodon
Baculo Virus (MBV)
Soft shell, black spot, black gill, pink gill,
hepatopancreatic necrosis, swollen and cramped tail,
muscle necrosis, broken appendages etc.
Ectocommensal protozoan: Corthunia, Epistylis,
Vorticella
Vibriosis, Aeromonas and Pseudomonas spp.
Fusarium sp.
Microsporidians agmasoma and pleistophora; the
gregarines nematopsis and cephalolobus
Soft shell, black spot, black gill, pink gill,
hepatopancreatic necrosis, swollen and cramped tail,
muscle necrosis, broken appendages and suffocation
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Table 72 Antibiotics and chemicals use for treating larvae and post larvae in the shrimp
hatcheries of Cox’s Bazar
Antibiotic
Prefuran
Furazolidone
Oxytetracycline
Chloramphenicol
Erythtomycine
Malachite Green
Formalin
Treflan
Methelene blue

Doses (ppm)
0.1
1-3
10
2-4
2-4
0.075
25
0.01-0.1
8-10

Disease name
Vibrio
Vibrio
Vibrio
Luminiscent bacteria
Luminiscent bacteria
Luminiscent bacteria
Shell disease
Larval mycocis
Black gill

Larval stage
Mysis, PL
Mysis, PL
Mysis, PL
Mysis, PL
Mysis, PL
Mysis, PL
PL
Nauplii
PL

14.4.2 Chemicals used in hatcheries and grow-out ponds
Following chemicals are generally used in the fish and shrimp farms and hatcheries in
Cox’s Bazar.


Lime (CaCO3)

•

Dolomite

•

Chemical Fertilizers (Urea,TSP)

•

Bleaching Powder

•

Formalin

•

Copper sulphate

•

Methelene Blue

•

Potassium permanganate

•

EDTA and

•

NaCl.

14.4.3 Banned/Prohibited antibiotics for fish and shrimp culture
Due to health hazards, following antibiotics have been banned/prohibited for fish and
shrimp culture in Bangladesh.
•

Chloramphenicol

•

Nitrofurans (Furazolidone, Nitrofurazone, Furaltadone and Furylfuramide etc)

•

Neomycin

•

Nalidixic Acid
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•

Sulphamethoxazole

•

Metronidazole

•

Sulfonamide

•

Chloroform

•

Malachite green

14.4.4 WSSV PCR Test
In the shrimp hatcheries of Cox’s Bazar, about 60% of brood stocks of marine tiger
shrimp are affected by WSSV. In case of tiger shrimp nauplii, about 37% are affected by
WSSV. However, after PCR screening, no WSSV infection was noticed in the broods
and nauplii of tiger shrimp.

14.4.5 Reasons behind disease outbreak
 Traditional method of culture system;
 High stocking density against no or partial feeding;
 Unrestricted water flow within different farms
 Accessibility of cattle and other animals
 Stress caused by sudden rise or fall of temperature, salinity
 Reduced water level (less than a feet) due to draught
 Insufficient supply of specific pathogen free (SPF) brood and larvae;
 Lack of awareness and proper knowledge

14.4.6 Control measures suggested
 Fencing around farm
 Reducing pond size
 Developing reservoir, separate inlet and outlet for individual farms
 Ensuring appropriate pond preparation and disinfection
 Ensuring SPF brood and larvae for culture
 Restricting outer animal access
 Maintaining optimum water quality and water depth (at least 1 m)
 Minimizing all sorts of stresses
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 Ensuring best management practices
 Improving water quality and liming
 Water exchange is normally discouraged

14.4.7 Hazards in fish and shrimp hatcheries
Fish and Fishery products are susceptible to hazards. Hazards mean any biological,
chemical or physical properties that may cause a food to be unsafe for human
consumption. Possible route of hazards in the fish, and shrimp and fishery products are
handling, storing, preparing, heading, eviscerating, shucking, freezing, changing into
different market forms, manufacturing, preserving, packing, labeling, dockside unloading
or holding.

HACCP, Hazard Analysis Critical Control Points is able to combat

biological, chemical and physical hazards in fish and fishery products.

14.4.8 Biological hazards
Bacteria
Fish and shrimp products are generally contaminated by bacteria. Following bacteria are
treated as biological hazards for fish and shrimp.
Bacillus cereus, Campylobacter jejuni, Clostridium botulinum, type A, B, E and F,
Clostridium perfringens, Escherichia coli, Listeria monocytogenes, Salmonella spp.,
Shigella spp., Staphylococcus aureus, Vibrio cholerae. Vibrio parahaemolyticus, Vibrio
vulnificus and Yersinia enterocolitica.

Parasites
Both ectoparasites and endoparasites are the biological hazards for fish and shrimp. The
main parasites such as Nematodes/Roundworms (Anisakis spp, Pseudoterranova spp.,
Eustrongylides spp. and Gnathostoma spp.), Cestodes/Tapeworms (Diphyllobothrium
spp.) and Trematodes/Flukes (Chlonorchis sinensis, Opisthorchis spp., Heterophyes spp.,
Metagonimus spp., Nanophyetes salminicola and Paragonimus spp. are found in fish and
shrimp.
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14.4.9 Chemical hazards
Chemical hazards are one of the main problems of fish and shrimp farms and hatcheries.
The main chemical hazards include Toxin (Histamine), Pesticides: Aldrin/Dieldrin,
Chlordane, Chlordecone, DDT and Diqiat, Heavy metals: Arsenic, Cadmium, Lead,
Nickel Mercury, Organochlorin: Heptachlor/Heptachlor Epoxide and Other chemicals
such as Mirex, Polychlorinated Biphenyls (PCB’s), Simazine and 2,4-D.

14.4.10

Impacts of pesticides

Pesticides are found to use in fish and shrimp farms and hatcheries. It accumulates in the
bottom sediments of ponds, streams, rivers, lakes and coastal areas, and is most
commonly found in the fatty tissues of fishes. Fish absorb and ingest pesticides and
chemical contaminants from aquatic systems. Pesticides modify in the concentrations of
sex hormones in fishes and shrimps results in abnormal gonadal morphology. It changes
enzyme activity in fish. Pesticides including dieldrin, endrin, mirex, oxychlordane and
DDT impects negatively on early development in fishes. It enhances dysfunction of
thyroid gland in fishes. It decreases fertility in fishes and shrimps results with decrease
hatching success.

Pesticides enhance birth deformities with disfunction of immune

system in fishes. Prolonged or repeated exposure of DDT can result in premature birth
and low birth weight, shortened duration of lactation, spontaneous abortion and nervous
system damage in humans. Excessive exposure of dieldrin in humans can cause tremors,
convulsions, and liver and nervous system damage. Long term exposure influences gross
production of zooplankton and nekton

14.4.11

Recommendations

•

Screening of broodstock and PL in hatchery

•

Responsible use of chemicals and drugs: Antibiotics can be used only if necessary
and against bacteria. Without diagnosing causative bacteria/without sensitivity
test can not be used.

•

Stop using banned chemicals/antibiotics

•

Minimum water exchange to reduce risk

•

Environmental stress management
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15.

•

Waste water management

•

Personal hygiene management

•

Following HACCP approach

•

Use of probiotics to replace antibiotics

•

Periodical Shut-down hatchery units

•

Crop rotation in grow-out ponds
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Annexure 1: Some fishes of the rivers, haors, baors, beels and floodplains of Bangladesh

Amblypharyngodon mola

Catla catla

Cirrhinus cirrhosus

Chela cachius

Salmostoma bacaila

Labeo rohita

Labeo gonius

Labeo calbasu
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Osteobrama cotio

Puntius sophore

Rasbora rasbora

Ompok bimaculatus

Ompok pabda

Wallago attu

Mystus gulio

Mystus cavasius

Mystus tengara

Mystus vittatus
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Sperata aor

Sperata seenghala

Silonia silondia

Eutropiichthys vacha

Clupisoma garua

Pangasius pangasius

Notopterus chitala

Notopterus notopterus

Gudusia chapra

Glossogobius giuris
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Odontamblyopus rubicundus

Cynoglossus lingua

Barilius barila

Danio dangila

Esomus danricus

Labeo bata

Puntius ticto

Puntius terio

Psilorhynchus balitora

Ompok pabo
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Neotropius atherinoides
Pseudeutropius atherinoides

Arius maculatus

Batrachocephalus mino

Apocryptes bato

Brachygobius nunus

Thryssa mystax

Thryssa dussumieri

Setipinna taty

Setipinna phasa

Nandus nandus
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Liza parsia

Botia dario

Odontamblyopusrubicundus

Trypauchen vagina

Anodontostoma chacunda

Platycephalus indicus

Cynoglossus bilineatus
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Annexure-2: grm Lvgv‡i wewfbœ ivmvqwbK `ªe¨vw`i e¨envi I Drm Rwic

Lvgv‡ii bvg I wVKvbv t

2. AvqZb t------------------------------ (kZvsk/GKi/weNv)
3. cKz‡ii msL¨vt
4. Pvlvaxb gvQt

bvm©vix
cvsMvm

gRy`
‡Zjvwcqv

‰K

nvcvmn cyKzi
wks/gv¸i

i“B-KvZj

Ab¨vb¨ gvQ (wK wK)
cyKzi cÖ¯‘wZ
5. cyKzi ïKv‡bv n‡q‡Q wKbv

nv

6. cyKzi ïKv‡bvKv‡j wK wK ivmvqwbK `ªe¨ e¨envi Kiv n‡q‡Q
e¨enªZ `ª‡e¨i bvg
cwigvb/†WvR ev gvÎv

bv

KZevi cÖ‡qvM Kiv n‡q‡Q

7. PvlKv‡j e¨enªZ mvi/RxevbybvkK/Ab¨vb¨ ivmvqwbK `ª‡e¨i bvg
e¨enªZ `ª‡e¨i bvg
cwigvb/†WvR ev gvÎv
KZevi cÖ‡qvM Kiv n‡q‡Q

8. gv‡Qi Lv`¨ cÖ‡qvMt
Lvgv‡i ˆZwi Lvevi
Lvev‡i e¨enªZ wfUvwgb ev cwigvb/†WvR ev gvÎv
Ab¨v¨b¨ ivmvqwbK `ª‡e¨i bvg
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evwYwR¨K Lvevi
KZevi e¨nvi Kiv n‡q‡Q

9. gv‡Qi †ivM cÖwZ‡iv‡a e¨enªZ evmvqwbK `ª‡e¨i bvg
‡ivM
cÖwZ‡iv‡a
e¨enªZ cwigvb/†WvR ev gvÎv
ivmvqwbK `ª‡e¨i bvg

KZevi cÖ‡qvM Kiv n‡q‡Q

10. gvQ Pvl ev Lvgv‡i evenªZ Ab¨vb¨ ivmvqwbK `ªe¨vw`i weeiY
e¨enªZ ivmvqwbK `ª‡e¨i wK Kvi‡Y e¨envi cwigvb/†WvR ev gvÎv
bvg
Kiv n‡q‡Q

KZevi cÖ‡qvM Kiv
n‡q‡Q

11. gvQ Pvl ev Lvgv‡i evenªZ ivmvqwbK `ªe¨vw`i msMÖn/µ‡qi Drm
ivmvqwbK `ª‡e¨i bvg
wK Kvi‡Y µq Kiv cwigvb
mieivnKvix/†Kv¤cvbx
n‡q‡Q

12. gvQ Pvl ev Lvgv‡i evenªZ ivmvqwbK `ªe¨vw`i DcKvi I AcKvi
DcKvimg‚n

AcKvimg‚n
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Annexure 3: Questionnaire used during data collection
Questionnaire for Fish/Shrimp farmers
Farmers name and address:
Farm location:
1. Name :
2. Address : Village:
Upazila:
3. Farm size ( Decimal) :
4. Culture system:

Union:
District:
Poly- culture:
Species: a)
b)
c)
d)
e)

Mono-culture
Species:

5. Do you use drugs and chemicals at your nursery or farm?
Yes

No

If yes please mention the name of drugs and chemicals
a)
b)
c)
d)
e)
6) Where do you get advice or instruction to use medicine/ chemicals?
a) Neighbouring farmers:
b. NGOs training:
c) Medicine traders:
d) Medicine company representative:
e) Feed miler / company:
f) DoF officials:
g) Others (Specify):
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7. Why do you use them?
a)
b)
c)
d)
8. Do you get desired benefit by using medicines?
Yes

No

9. Do you know about the bad effect of the chemicals you used?
Yes
No
If yes, what are those?
10. What do you know about banned chemicals or medicine?
If yes, please mention names:
a)
b)
11. What are the sources of obtaining or purchasing drugs/ chemicals?
a)
b)
12. Do you purchase in loose or in packaged form?
If purchased in packaged form, does it contain the following information?
a)
b)
c)
d)
e)
f)
g)

Product name
Manufacturers name
Production date
Expire date
Composition
Instruction for use
Precaution

13. Do you use any drugs/ chemicals to protect shrimps/ prawn or any other diseases?
Yes
If yes, what are those?
a)
b)

No
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14. Do you use any of the following products to grow your shrimp/ prawns faster?
Yes
a)
b)
c)
d)
e)
f)

No
Probiotics
Vitamins
Minerals
Herbal products
Additives
Others

15. What are the sources of information about the above products?
a)
b)

18. What type of medicine do you use to manage water quality of your pond/ Gher?
a)
b)

20. Did you receive any training on fish/ shrimp farming/use of chemicals?
Yes

No

If yes, from which organization?
a)
b)

22. How do you collect drugs for treatment of shrimp and use in feed?
a) Local aqua drug store
b) Company representative
c) Imported
d) Don’t know
e) Others (specify)
23. What are the diseases occurs?
a)
b)
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24. Seasons of diseases occurred:
a)
b)
25. Drugs/ chemicals used in diseases prevention/ treatment

Please mention the dose

Name of Respondent:

Signature

Name of Interviewer:

Signature

Date:
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Annexure-4 :Questionnaire for Traders/Suppliers

1. What types of medicine you are supplying for shrimp / prawn farming?
a)
b)
c)
2. Sources of medicine collection
a)
b)
c)
e) Imported (Name and country of origin)
3. Do you know about the function of the supplied drugs/chemicals?
Yes

No

If yes, explain----------------------------------------------------------4. Do you manufacture any medicine?
Yes

No

If yes, what is that?
a)
b)
5. Do you have Drug licence?
Yes

No

6. What are the sources of information of your supplied drug/chemicals?
a) Company representatives
b) DoF officials
c) Others (Specify)
7. What type of chemicals you suggest for controlling algae or aquatic vegetation?
a)
b)
8. What type of chemicals you are suggestion farmers for control water quality?
a)
b)
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9. What types of medicine /drugs you are suggesting or selling farmers demand
for disease Prevention or treatment?
a) Antibiotic
b) Probiotics
c) Others ( Specify)

10. How you are keeping your drugs and chemicals in your shop?
a) Maintain temperature
b) Room temperature
c) Cold chain management
d) Others (specify)

11. Do you have any idea about banned drugs/ chemicals?
Yes

No

If yes, what they are?

12. What are the effects of drugs and chemicals used in shrimp/ prawn on
consumers?
o Adverse effects:
a)
b)
o Beneficial effects:
a)
b)
13. Do you supply any drugs/ chemicals to feed manufacturers/Producers?

Yes

No

If yes, Names:
a)
b)

14. Do you sell any loose drugs/ chemicals?
Yes

No
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15. What do you do with Exp. Dated chemicals/ drugs?
o Withdrawal by the company
o Destroy by yourself
o Sell without label
o Others (specify)
16. Do you have any training on drugs?
Yes

No

17. Do you sale different drugs and chemicals from the same shop?
Yes
If yes,

No
o
o
o
o

Aqua drugs
Aqua feeds
Human drugs
Others (specify)

18. What are the problems you are facing to perform your business?
a)
b)
19. Is there any authority for inspection your pharmacy/ shop?
Yes
No
If yes, which organization?
o DoF ( Department of Fisheries)
o Drug administration.
o Others (Specify).
20. What types of support you are getting from different organization/
manufacturing company?
a)
b)
c)
d)
Name of respondent:

Signature:

Name of interviewer:

Signature:

Date:
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