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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).  Those 

antibiotic residues may persist in sediments for a long time.  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 



 
 

186 

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 Types Pathogen/Disease 
Fish Parasitic diseases Ichthyobodosis, Ichthyophthiriasis, Chilodonellosis, 

Trichodiniasis, Myxoboliasis, Dactylogyriasis, 
Gyrodactylosis, Diplozooniasis, Argulosis, Lernaeasis, 
Ergasilosis, Cestod infection: Ligula, Bothriocephalus, 
Senga; Acanthocephala: Pallisentis,  Acanthocentis; 
Leech infestation, Fish molluscs 

Bacterial diseases Columnaris, Aeromoad septicemia, Edwardsiella 
infection, Streptococcus infection, Skin and fin rot,  
etc. 

Fungal diseases Saprolegniasis, brachiomyocosis and epizootic 
ulcerative syndrome (eus)/aphanomycosis 

Nutritional 
diseases 

Lordosis/scoliosis and crack etc 

Shrimp Parasitic diseases Ectocommensal protozoan: Zoothamnium, Epistylis, 
Acineta and Ephelota 

Viral diseases White Spot Baculo Virus (WSBV), Systemic 
Ectodarmal and Mesodarmal Baculovirus (SEMBV), 
White Spot Syndrome Virus (WSSV) and Monodon 
Baculo Virus (MBV) 

Nutritional, toxic 
and environmental 
diseases 

Soft shell, black spot, black gill, pink gill, 
hepatopancreatic necrosis, swollen and cramped tail, 
muscle necrosis, broken appendages etc. 

Prawn Parasitic diseases Ectocommensal protozoan: Corthunia, Epistylis, 
Vorticella 

Bacterial diseases Vibriosis, Aeromonas and Pseudomonas spp. 
Fungal infection Fusarium sp. 
Protozoan diseases Microsporidians  agmasoma and pleistophora; the 

gregarines nematopsis and cephalolobus 
 Nutritional, toxic 

and environmental 
stress and diseases 

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 Doses (ppm) Disease name Larval stage 

Prefuran 0.1 Vibrio Mysis, PL 
Furazolidone 1-3 Vibrio Mysis, PL 
Oxytetracycline 10 Vibrio Mysis, PL 
Chloramphenicol 2-4 Luminiscent bacteria Mysis, PL 
Erythtomycine 2-4 Luminiscent bacteria Mysis, PL 
Malachite Green 0.075 Luminiscent bacteria Mysis, PL 
Formalin 25 Shell disease PL 
Treflan 0.01-0.1 Larval mycocis Nauplii 
Methelene blue 8-10 Black gill 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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• 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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