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Abstract
Indian fisheries and aquaculture is an important sector of food 
production, providing nutritional security to the food basket, 
contributing to the agricultural exports and engaging about four-
teen million people in different activities. With diverse aquat-
ic resources, the country has shown continuous and sustained 
increments in fish production since independence. Constituting 
about 6.3% of the global fish production, the sector contributes 
to 1.1% of the GDP and 5.15% of the agricultural GDP. The 
total fish production of 10.07 million metric tonnes, presently 
has nearly 65% contribution from the inland sector and nearly 
the same from culture fisheries. However, occurrence of disease 
has become a primary constraint to sustainable aquaculture pro-
duction and product trade, thereby affecting the socioeconomic 
status of fishers in country like India. Different stress factors 
such as inadequate physicochemical and microbial quality of 
culture water, poor nutritional status and high stocking density 
can cause infection by opportunistic pathogens. Acute level of 
pollutants and suspended solids can directly bring about abnor-
malities and mortalities in seed fishes and adults. Different op-
portunistic bacterial pathogens and parasites cause devastating 
loss to fish industry in terms of high morbidity and mortality, 
diminishing growth and enhanced expenditure on use of chem-
icals as preventive and control measures. The prevention of fish 
diseases is essential for the betterment of the fisheries industry, 
the improvement of farming production, and the increase in fish 
resources. The details of fish diseases in Indian freshwater aqua-
culture system and potential for future development have been 
elaborated.
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Introduction
The aquaculture sector in Asia has shown continuous growth 
and has contributed significantly to global aquaculture produc-
tion. It is the fastest growing food production sector with an av-
erage annual growth rate of around 7.5%. The fisheries sector 
supplies 17% of animal protein and supports the livelihood of 
12% of world’s population [1]. The global aquaculture produc-
tion during 2014 was estimated to be 74 million tonnes with 
an estimated value of US$160.2 billion [2]. In India, with con-
stant population growth, there has been rising demand for cheap 
source of animal protein for billions, emphasis has been given 
on up-scaling of aquaculture with species diversification and 
culture of fast growing fish species [3]. The fact that production 
from open water resources like rives, wetlands, lakes and marine 
sector has shown declining trend, emphasis has now been given 
on aquaculture [4]. Thus, aquaculture sector has expanded rap-
idly to become a major global industry. While, Asia contributes 
more than 90% to the world’s aquaculture production, India now 
takes the second position with regard to annual fisheries and aq-
uaculture production, only after China [5] and the country con-
tributes to about 7.3% of the global aquaculture production [1]. 
India harbours more than 10% of global fish biodiversity [6] and 
there has been significant development in species diversification 
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with intensification of culture methods. In India, more than 14.5 
million people are directly or indirectly dependant on fisheries 
for their livelihood security and it has been a major driver of so-
cio-economic development of rural poor, specifically in coastal 
communities [7]. Transformation of the Indian fisheries sector 
from traditional to commercial scale has led to an increase in 
fish production from 7.5 lakh tonne in 1950-51 to 107.95 lakh 
tonne during 2015-16 [6,8]. Fisheries sector contributes over 1% 
of the total national Gross Domestic Product (GDP) and 5.3% 
of agricultural (GDP). The sector has shown significant annu-
al growth at the rate of over 10%, which is one of the major 
contributors to foreign exchange. The export earnings from the 
sector has registered at 30,420.83 crore Indian Rupees (INR) 
during 2015-16 (US$ 4.69 billion) [6,8,9]. It has been predicted 
that fish consumption in developing countries will increase by 
57 percent, from 62.7 million metric tons in 1997 to 98.6 million 
in 2020 [4,10].

With the introduction of exotic Specific Pathogen Free (SPF) pa-
cific white shrimp, Penaeus vannamei in the year 2009 in India, 
there has been remarkable growth in shrimp production during 
last few years, touching all time high of 433448 metric tonnes 
during 2014-15, with export revenues of over US$ 5.0 billion 
[1,9,11]. The country has plans to increase the fish production 
and productivity by 8 per cent annual growth rate and to reach 15 
million tonnes mark by 2020 [8]. Despite phenomenal growth of 
aquaculture sector both in fish and shrimp production during last 
few years, the progress of aquaculture has caused some unwar-

ranted activities both for the species and environment. The con-
sequence has been increasing array of emerging and reemerging 
diseases in aquaculture, adversely affecting growth of the sector 
[12]. The total loss to aquaculture sector world-wide has been 
estimated to be more than US$ 6.0 billion per annum [1]. In In-
dia, the loss due to disease outbreaks during 2006-08 in shrimp 
farms located in nine coastal districts was estimated to be 1000 
crores Indian Rupees (INR) [13]. This review examines present 
status of fisheries and associated problems relating to occurrence 
of emerging and reemerging diseases in fish and shellfish culture 
with future scope of aquaculture development in India.

Aquatic Resources in India
Aquatic resources in India are vast and diversified. The country 
is bestowed with varied potential resources in the form of rivers 
and canals (1.95 lakh km), floodplain lakes (7.98 lakh hectare), 
ponds and tanks (24.33 lakh hectare), reservoirs (29.26 lakh 
hectare) and brackish water (11.55 lakh hectare). The marine 
fisheries resources are estimated at 4.41 million metric tonnes 
and its activities spread along the country’s long coastline of 
8118 km with 2.02 million square km Exclusive Economic Zone 
(EEZ) [14,15]. In India, the aquatic resources are categorized 
as i) Freshwater aquaculture ii) Brackishwater aquaculture iii) 
Open water aquaculture (Wetlands, estuaries, Reservoirs, canals 
etc.) iv) Marine aquaculture/Mariculture. Cage culture is prac-
tised in open water resources especially in reservoirs and lakes. 
The present status of Indian fisheries and aquatic resources have 
been presented in table 1.

Status of Indian Fisheries Aquatic Resources

Global Position of Indian Aquaculture 3rd in Fisheries; 2nd 
in Aquaculture Coastline 8129 kms

Contribution of Fisheries to GDP (%) 1.07 Exclusive Economic Zone 2.02 million 
sq.km

Contribution to Total Agricultural GDP (%) 5.15 Continental Shelf 0.506 million 
sq.km

Per Capita Fish Availability (Kg.) 9.0 Rivers and Canals 1,91,024 km

Annual Export Earnings (in million Indian Rupees) 33,4416 Reservoirs 3.15 million ha

Employment in Sector (million) 14.5 Ponds and Tanks 2.35 million ha

Wetlands/ Oxbow lakes and 
derelict waters 1.3 million ha

Brackishwaters 1.24 million ha

Estuaries 0.29 million ha

Table 1: Status of Aquaculture and Aquatic Resources in India (Adapted from NFDB [16]).
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presently being cultured. Black Tilapia (Oreochromis mosam-
bicus and Oreochromis niloticus) have been cultured in most 
parts of the country. Since this species fetch low market value, 
farmers imported red Tilapia from America and started breed-
ing it. Recently MPEDA imported grey Tilapia from Philippines 
and opened its hatchery in Krishna district, Andhra Pradesh. At 
present, there’s a lot of demand for this fish and so MPEDA is 
working on its development, in coordination with other research 
Institutes and hatcheries [20].

Besides Tilapia, another exotic fish species, Pangasius (Pan-
gasiandon hypophthalamus) has gained popularity in freshwater 
aquaculture for its high rate growth potential and less disease 
problems. However, quality seed availability of Pangasius and 
its lower consumer demand compared to IMCs, has been a ma-
jor problem. However, in most cage cultures in India, seed of 
Pangasius or Tilapia are stocked. Another exotic fish called Pacu 
(Piaractus brachypomus) which has accessed to Indian aqua-
culture through illegal route, has gained popularity for its high 
growth potential, even in low saline pond culture systems, less 
occurrence of disease problems and appreciable meat quality. 
The fish produced in Indian freshwater aquaculture system are 
mostly consumed in domestic market because of high consumer 
demand and low market value at international market, nonethe-
less, some are also exported to neighbouring Asian countries as 
per the demand.

Potential of fish production from open-water resources: India 
is endowed with a vast expanse of open inland waters in the form 
of rivers, canals, estuaries, lagoons, reservoirs, lakes etc. In re-
cent years traditional aquaculture has turned into a science based 
economic and commercial activity involving heavy inputs. Lo-
cally known as tal, jheel, maun, chaur, beel and pat in different 
states in India, floodplain wetland occupies an estimated area 
of over 354213 ha [21-23]. Although the vast and varied inland 
fishery resources of India have a rich production potential, this 
potential has not yet been utilized at optimum level. The produc-
tion potential of river Ganga at its lower stretches is around 198 
kg/ha/year, whereas the actual fish yield is only 30 kg/ha/year, 
indicating only 15% of the potential is harvested [21]. The reser-
voirs have been classified into three categories as small (<1000 
ha), medium (1,000 to 5,000 ha) and large (>5000 ha) for the 
purpose of fisheries management [4,24]. The country has 19134 
small reservoirs, 180 medium and 56 large reservoirs, with a 
total water surface area of 1485557 ha, 527541 and 1140268 
ha, respectively, with a total area of 3153366 ha [25]. The State-
wise area of reservoirs and fish production status and expect-
ed production potential have been presented in ted in table 2. 
Prioritizing production of fish from reservoirs holds the key for 
increasing inland fish production in India. At the present level of 
management, the yield from Indian reservoirs is 50 kg/ha/year 
from small reservoirs, 20 kg/ha/year from medium-sized reser-
voirs and 8 kg/ha/year from large reservoirs, where as a produc-
tion of 50-100kg/ha can be easily achieved from large reservoirs 
and 100-300 kg/ha from medium and small reservoirs, while still 
leaving scope for enhancing fish yield through capture fisheries, 
culture-based fisheries and cage culture [22,23].

Freshwater aquaculture sector in India

Freshwater aquaculture sector contributes about 85% of the 
inland share. Average annual yield from freshwater system is 
around 3.0 tonnes/ha. The majority of aquaculture production of 
fish, crustaceans and molluscs continues to come from the fresh-
water environment (57.7 % by volume and 48.4 % by value) 
[17]. The fisheries in freshwater aquaculture are broadly of two 
types, fisheries in open water resources and fish culture in ponds 
or tanks. Three types of culture practices are being followed in 
open-water systems i) Fish culture in small reservoirs/wetlands 
ii) cage culture in reservoirs and iii) Fish culture in sewage fed 
bheries.

Aquaculture in ponds and tanks: The freshwater aquaculture 
sector has made significant progress from a domestic activity in 
eastern Indian states of India in West Bengal and Odisha to an 
enterprise in the states like Andhra Pradesh, Punjab, Haryana, 
Maharashtra, developing fish culture as a trade and enterprise. 
The largest area under aquaculture being in the state of Andhra 
Pradesh (0.52mha), followed by Karnataka (0.41mha) and West 
Bengal (0.276mha). These three states account for about 50.5% 
of India’s aquaculture areas [18]. Currently, only an estimated 
40% of the available resources in India, is in use for aquaculture 
because of technical and market access issues and there is lot 
of scope of development of aquaculture [5]. With technologi-
cal inputs, productivity has gone up from 500-600kg/ha to 3000 
kg/ha, with several farmers and entrepreneurs achieving higher 
production levels of 6-8 ton/ha/yr. The national average produc-
tivity has increased from 50 kg/hectare/year in 1974-75 to about 
2135 kg/hectare/year in 1994-95 and 2,270 kg/ hectare/year in 
2003-04 [19].

The freshwater aquaculture comprises of the culture of main-
ly three species of Indian Major Carps (IMC) viz. Catla catla 
(Catla), Labeo rohita (Rohu), and Cirrhinus mrigala (Mrigal) 
which constitute between 70% and 75% of the total freshwa-
ter fish production, with maximum emphasis on Labeo rohita 
production. Survey in different commercial farms indicated that 
most of the advanced farmers stock only IMCs in their ponds 
with variable proportion of these three species viz. Catla catla: 
Labeo rohita: Cirrhinus mrigala in the proportion of 80:15:5 or 
90:10:0, whereas most traditional farmers stock in the propor-
tion of 70:20:10 of these species, respectively. IMC culture has 
been popular in Indian subcontinent because of easy availability 
of quality fish seed and comparatively better growth potential 
(1.0-1.2 kg in 8-9 months of zero-point size stocking). In some 
farms three exotic species Hypophthalmichthys molitrix (Silver 
carp), Ctenopharyngodon idella (Grass carp) and Cyprinus car-
pio (Common carp) are cultured along with IMCs [18]. In some 
aquaculture zones, monoculture of catfishes (air breathing and 
non-air breathing) are also being carried out but market availa-
bility of fish seed has been a constant problem. Culture of Giant 
freshwater prawn, Macrobrachium rosenbergii (Scampi), which 
gained importance during post-tiger shrimp havoc, has less pop-
ularity because of non-availability of quality prawn seed and 
slow growth of the species. In India, three types of Tilapia are 
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State Small Medium Large Total
Tamil Nadu 315,941 19,577 23,222 358,740
Karnataka 228,657 29,078 179,556 437,291

Madhya Pradesh 172,575 149,259 138,550 460,384

Andhra Pradesh 201,927 66,429 190,151 458,507

Maharashtra 119,515 39,161 115,054 273,750

Gujarat 84,124 57,748 144,358 286,230

Bihar 12,461 12,523 71,711 96,695

Orissa 66,047 12,748 119,403 198,198

Kerala 7,975 15,500 6,160 29,635

Uttar Pradesh 218,651 44,993 71,196 334,840

Rajasthan 54,231 49,827 49,386 153,444

West Bengal 732 4,600 10,400 15,732

North Eastern State 2,239 5,835 -- 8,074

Himachal Pradesh 200 -- 41,364 41,564

Haryana 282 -- -- 282

Total Area (ha) 1,485,557 507,298 1,160,511 3,153,366

Present Production (tonnes) 74,200 6,500 13,000 93,700

Expected Production Poten-
tial (tonnes) 743,000 127,000 116,000 986,000

Table 2: State-wise area of small, medium and large reservoirs (ha) and fish production status and expected production potential 
(Adapted from Vass and Sugunan [26]).

Another typical open-water resource being employed in fresh-
water aquaculture is Sewage-fed fisheries. It is an important part 
of the productive activity being undertaken in the East Kolkata 
Wetlands. In these wage-fed bheries, fisheries activity has been 
taken up in nearly 4000 ha of water area [21]. Kolkata’s munici-
pality, has the capacity to treat only 24% of the city’s 706 million 
litres of wastewater produced each day. The rest comes to the 
wetland and the city’s fishermen recycle it in their ponds using 
fish culture [27]. It is a unique and inexpensive system of rear-
ing fish, without much input except fish seed. The uniqueness of 
these wetlands is that the sewage and wastewater of the city get 
treated in a natural way through the practice of sewage-fed fish-
eries. This helps the Kolkata Municipality to save almost INR 
1,300 million per year for treating wastewater and for the fish 
farmers an expenditure of INR 60 million is averted every year 
for buying fish feed [28]. Majority of the sewage-fed fisheries 
in the East Kolkata wetlands area are under private ownership. 
The ecological condition limits the average production to only 
1500 - 2000 kg/ ha [29]. The east Kolkata wetlands provide a 
living for some 50,000 cultivators and fish traders, most of them 
small-time private entrepreneurs who earn an income rearing 
10,000 tonnes of wastewater-fed fish a year. Sewage which is 

of domestic origin is usually free from hazardous chemicals, 
however, microbial populations contained in sewage need to be 
checked regularly [27]. Despite occasional media scares about 
eating sewage-fed fish, Kolkata continues to depend on the prac-
tice for its food.

Pen culture and cage culture: Cage culture is being looked 
upon as an opportunity to utilize existing open-water resourc-
es to enhance production from inland open waters and posed 
as an answer to increased demand for animal protein in the 
country [4]. Fish production in wetlands and small reservoirs 
could also be enhanced through pen culture [22], specifically 
in raising fingerlings or fish seed material for stocking. There 
is enormous opportunity of fish production through cages with 
production potential of 4.5 tonnes/ cage [30]. Projecting that 
1% of medium and large reservoir area would be utilized for 
cage culture in coming decades, would produce fish biomass in 
excess of the country’s requirement [30]. The cage aquaculture 
sector has grown very rapidly during the past 20 years and is 
presently undergoing rapid changes in response to pressures 
from globalization and growing demand for aquatic products in 
both developing and developed countries [4]. Currently there are 
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about 6000 cages of different dimensions installed in different 
wetlands in India. States like Jharkhand, Chhattisgarh, Odisha, 
Telangana, Maharashtra and Madhya Pradesh have made signif-
icant progress in cage culture in reservoirs. The predominant 
species being used in cage culture is Pangasius (Pangasiandon 
hypophthalamus) or GIFT Tilapia. Trials with genetically im-
proved variety of rohu called “Jayati Rohu”, Puntius javanicus, 
Labeo rohita, Lates calcarifer, Macrobrachium rosenbergii, be-
sides air breathing fishes, ornamental fishes and Murrels are be-
ing undertaken to establish their success in cage culture [30]. A 
successful cage farming was initiated by the Jharkhand Govern-
ment in Chandil reservoir during 2007, in a project mode ‘cage 
fish farming project to help address the problem of displacement 
of locals. This pilot project, was funded by the National Mis-
sion for Protein Supplement Scheme. With nearly 100% subsidy 
given by the State Government to the cooperative society, cage 
fish farming showed encouraging results. The state Fisheries 
Department provided the technical support and training to the 
farmers to manage and run these fish farms [31]. Presently there 
are more than 400 cages in operation with culture of Pangus and 
improved Tilapia.

Brackishwater aquaculture sector in India

India occupies fifth position amongst the major shrimp farming 
countries in the world [32]. Brackishwater aquaculture includes 
culture of shrimp varieties mainly, the native giant tiger prawn 

(Penaeus monodon) and exotic white leg shrimp (Penaeus van-
namei). In addition to these culture of seabass (Lates calcarifer) 
and milkfish are largely practised in brackish water aquaculture. 
About 90% of the shrimp farmers in India are small scale farmers 
which own less than 2 ha of land [5,12]. Brackishwater shrimp 
farming sector in India has witnessed significant transformation 
over the last three decades. The development of hatchery tech-
nology for mass scale seed production of tiger shrimp Penaeus 
monodon along with involvement of farmers and timely inter-
vention by agencies like Marine Products Export Development 
Authority (MPEDA) and ICAR Fisheries Research Institutes, 
paved the way for development of scientific shrimp farming in 
India in the 1980s [33].

Brackishwater shrimp aquaculture is mostly export oriented, 
considering high international value of the species cultured 
and demand at International market. Since late 1980s, the tiger 
shrimp culture saw many ups and downs due to high profitability 
and consumer demand. The most significant transformation in 
shrimp farming was the introduction of the non-native species, 
white leg shrimp P. vannemei, replacing the dominant native 
shrimp P. monodon during 2009-10. Between 1989 and 2007, 
the shrimp farming experienced a fivefold increase to 144.346 
tonnes per year [33]. The details of Brackish water area devel-
oped for aquaculture different states in India has been presented 
in table 3.

Sl No. Sate/Union 
Territory

Estimated Potential 
(Ha)

Area Developed 
(Ha)

Area under 
Culture (Ha)

Production 
(MT)

Productivity 
(MT/Ha)

1. Andhra Pradesh 150000 84951 36123 159083 4.40
2. Goa 18500 340 31 63 2.03

3. Gujarat 376000 2371 2359 9393 3.98

4. Kerala 65000 14875 12917 5175 0.40

5. Karnataka 8000 1945 394 664 1.69

6. Maharashtra 80000 1330 1486 3513 2.36

7. Odisha 31600 13400 6302 14532 2.31

8. Tamil Nadu & 
Puducherry 56800 6248 7804 25815 3.31

9. West Bengal 405000 50405 48410 52581 1.09

Total 1190900 175865 115826 270819 2.34

Table 3: Details of Brackishwater area, area developed for aquaculture, area under culture and production in selected States/ 
Union Territories in India (Adapted from de Jong J [34]).

Ha: Hector (1 Ha= 10000m2); MT: Metric ton (= 1000 ton)

Data indicates a total of 68846 ha area is under tiger 
shrimp culture in 9 maritime states producing 81452 MT 
with an average production of 1.18 MT/ha/year. The state 
of Gujarat records maximum productivity of 3.12 MT/ha/
year followed by Tamil Nadu and Odisha with productiv-

ity of 2.70 and 2.02 MT/ha/year, respectively. Andhra Pradesh 
state has been the hub of modern aquaculture and the produc-
tion trends in this state reflect directly in the country’s produc-
tion [9,11]. Shrimp production data indicates nearly five times 
enhancement of shrimp production during last 15 years with a 
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mere production of less than 100,000 metric tonnes during 2000-
01 to around 500,000 metric tonnes during 2015-16 [35]. Figure 
1 depicts progress of shrimp aquaculture development in India, 
with variable composition of species during last 15. There has 
been significant shift from primarily tiger shrimp P. monodon 
production to predominant P. vennamei production to more than 
80% of total shrimp production. Similarly, there has been signif-
icant foreign exchange earing through export of frozen shrimp 
at International market with earning value of 2000 billion INR 
during 2015-16.

Figure 1: Showing development of shrimp aquaculture production 
in India, with variable composition of species during last 15 years 
(Adapted with modification from: Aqua Aquaria India [6]).

Disease problems in freshwater aquaculture

Frequent occurrence of disease is one of the major constrains to 
aquaculture and may eventually become a limiting factor for aq-
uaculture development [36,37]. The increasing development of 
aquaculture activities and with intensification of fish culture, has 
led to increasing number of infectious diseases. It has been rec-
ognized that emerging infectious diseases have been rapidly in-
creasing in geographical range, host range with higher incidenc-
es of disease outbreaks in aquaculture, including those caused 

Figure (A-C): Showing variable disease patterns in cultured fish in different freshwater aquaculture systems, A.) Pond culture, B.) Open-water 
culture, and C.) Cage culture systems, in India.

by previously recognized and unrecognized pathogens [1,17]. 
A total loss of one billion US $ was reported due to diseases 
in shrimps [34]. Fortunately, the disease problems in freshwater 
aquaculture in India is minimal compared to its occurrence in 
shrimp culture and their prevalence in neighboring Asian coun-
tries [38]. The disease occurrence pattern in India is variable in 
culture methods like in pond culture, open-water culture and in 
cage culture (Figure 2A-C). This may be due to types of culture 
methods adopted by most farmers and comparatively higher re-
sistance status of IMCs, which are mostly grown in the region.

In pond/ tanks culture: Among all fish pathogens, parasitic 
infestation has been the major cause of concern and causing 
significant setback to freshwater aquaculture in India [39]. Fish 
parasites multiply rapidly under poor water quality conditions, 
there by affecting fishes, often leading to high morbidity. Fish 
parasites, mostly, the protozoan ciliates (Ichthyophthirius sp., 
Trichodina sp.), monogenetic trematodes (Dactylogyrus sp., Gy-
rodactylus sp.) and larger crustacean ectoparasites viz. Lernae 
spp., Argulus spp., Ergasilus, are the commonly reported from 
cases of fish diseases. The ichthyopthirius, cause “white spot” 
or “Ich” in most freshwater fishes. Trichodina browse over gills 
and skin, damaging the host tissue and consuming the resulting 
dead tissues [40-42]. Parasites interfere with nutrition of hosts, 
disrupts metabolism and secretary functions of alimentary canal 
and damage nervous system [43], thereby reducing growth rate 
and even mortality, which result in substantial economic loss in 
fish culture system in India. It has been observed that in pond 
cultures, parasitic infestations are major cause of concern flowed 
by alteration in water quality (Figure 2A). Single or multiple 
parasites are involved alone or along with bacterial infections 
causing severe damage to host tissues [38]. Among all parasites 
infestation with Argulous is maximum followed by Dacylogy-
rous sp. affecting gills. Occurrence of Myxobolous, Trichodina 
and Ergasilus sp. are also reported but with less number of inci-
dences [38,39].

A wide variety of bacterial pathogens also cause major losses 
to the freshwater aquaculture. These microorganisms are es-
sentially opportunistic pathogens which invade the tissues of a 
fish host rendered susceptible to infection by stress factors [44]. 
Hence, poor or abnormal water quality is a predisposing factor 
making the cultured fish susceptible to bacterial opportunistic 
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pathogens. Bacterial diseases like Motile Aeromonas septicae-
mia, Edwadsiellosis, Pseudomonas septicaemia, Flexibacterio-
sis, bacterial gill disease, streptococcal septicaemia, mycobac-
teriosis, columnaris disease etc. are often reported in various 
semi-intensive or intensive pond culture systems in India [45]. 
However, motile aeromonad septicaemia locally called as red 
disease, is considered to be the most common and troublesome 
among all bacterial diseases [38]. Contrary to number of bacteri-
al and parasitic diseases, only a few number of fungi are shown 
to be pathogenic to fish. Mostly these are present in water and 
under unfavourable conditions, they attack the fish causing skin 
lesions. Most fungal infections recorded from fish are caused by 
species belonging to the oomycete fungi, Saprolegnia, Achlya 
and Aphanomyces. Diseases caused by these fungi are collec-
tively called “saprolegniasis” [27]. Another important fungal 
induced disease in fish culture of high economic importance is 
Epizootic Ulcerative Syndrome (EUS). It is an important bacte-
rial-fungal disease responsible high mortality in freshwater fish-
es [40]. It has been observed that in pond culture, bacterial in-
duced infections like red disease, ulcerative disease, fin rot, eye 
disease are commonly reported in pond culture. Deterioration 
of water quality due to high stocking density, high organic load 
mostly due to accumulation of unused feed, less water exchange 
cause stress to animals making them prone to other microbial 
pathogens and parasitic infestations. Low Dissolved Oxygen 
(DO) level especially during winter or cloudy weather and high 
ammonia level are other factors responsible for fish kills. It has 
also been reported that when total alkalinity level falls below 
the optimum range (100 - 250 mg/L) in grow-out ponds, fishes 
become more susceptible to microbial infections. Occurrence of 
red spots, skin ulcerative disease and fin rot are reported in such 
conditions. Unless controlled at early stage, this may lead to sec-
ondary infections with other pathogens, causing mass mortality 
of cultured fish.

In open water aquaculture: The cases of fish mortalities in 
open-water ecosystems are very infrequent in India, consider-
ing low intensity fish culture practice being followed with low 
anthropogenic intervention in such systems. Since some of these 
open water resources serve as source for public supply and hu-
man consumption, there are restrictions of external inputs into 
the system, which otherwise make water unsuitable for human 
consumption. However, fish kills are sometimes reported in 
some reservoirs due to sudden change in water quality param-
eters of the system either due to weather changes or anthropo-
genic activities. Again, most of the floodplain wetlands (beels, 
bheries, lakes, and reservoirs) have either sub-optimal water 
quality or ecological condition that limit their production. Due 
to water extraction, siltation and in many cases due to influx of 
sewage or industrial effluents to the system, cause changes in 
water quality and degradation of aquatic environment causing 
fish kills [21]. Fish kills occur due to a number of reasons includ-
ing abrupt change of temperatures (winter fish kills/summer fish 
kills), accidental spills, acid mine drainage, algal blooms (cy-
anobacteria, dinoflagellates), ammonia (NH3) toxicity, hydrogen 

sulphide (H2S) toxicity, hypoxia etc. There are several reports of 
fish kills in Indian lakes due to severe influx of domestic sewage, 
pesticides, tannery wastes, toxic and hazardous wastes, wastes 
from oil refinery, sugar mill effluents and microbial pathogens 
[21,42].

It has been observed that some of the wetlands are less man-
aged and in various stages of eutrophication, majority of them 
are choked with submerged or floating vegetation and are hav-
ing sub-optimal water quality [23]. This affect the general health 
condition of fish and most of the cultured animal are under stress 
and have retarded growth [21]. The DO level is sometimes re-
duced to less than 3.5 mg/L during night, causing stress to resi-
dent fish. More over un-ionized ammonia levels are in the range 
of 0.05-0.25 mg/L, which further add stress to animals [21]. In 
sewage fed bheries, the water quality point stress to cultured 
fish. Here the microbial consumption of DO (18mg/L/hour) in-
dicate exhaustion of DO for few hours at night, creating stressful 
environmental condition for fish, that most fish swim on water 
surface gasping for air, often leading to mass mortality. Moreo-
ver, the un-ionized ammonia levels are very high (0.2-1.1 mg/L), 
causing a toxic environment for the fish [42]. Data on fish kills 
indicate that infectious disease problems in open-water system 
are very minimal. Most cases of fish kills in wetlands, beels or 
reservoirs occur mainly due to sudden change in water quality or 
water pollution either due to climatic change or human interven-
tion (Figure 2B). Nonetheless some bacterial and parasitic prob-
lems have also been reported in some reservoirs in India, mainly 
due to induction of stressful environment [46]. Some cases of 
parasitic infestations, mainly by Argulous species and Dactylo-
gyrous species are reported in some beels. Das MK [47] reported 
occurrence of EUS in some open-water bodies in India, causing 
variable mortalities in different geographical regions. Howev-
er, incidence of bacterial or fungal diseases are very minimal in 
open-water systems in India.

Disease problems in cage culture

Management of fish disease in cage culture has been an area 
of concern and often responsible for catastrophic losses. Com-
pared to pond culture, cage culture poses higher risk due to fish 
diseases, stress and growth limitations, vulnerability to natural 
disasters like storm etc. In cage culture, disease occurrence, 
morbidity and mortality are very high, because of high stocking 
density that favours disease transmission among the group [30]. 
Wild fish around the cage can transmit diseases to the caged fish 
[48,49]. The crowding in cages promotes stress and allows dis-
ease organisms to spread rapidly [4]. Localized water quality 
problems, particularly low dissolved oxygen, are common in 
cage culture. The high fish densities, along with the high feeding 
rates, often reduce dissolved oxygen and increase ammonia con-
centration in and around the cage, especially if there is no water 
movement through the cage [4]. Overwintering problems cause 
stress to animals. There is usually a high mortality rate because 
of bacterial and fungal diseases [50]. Different bacterial diseases 
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like Motile Aeromonas septicaemia, Tail rot and Fin rot are com-
monly reported in cage culture [30]. Fungal diseases like Sapro-
legniasis, also called “Cotton wool disease” caused by Saproleg-
nia parasitica and Achyla species are also commonly reported 
during winter months, when the cage nets are clogged with foul-
ing agents. It has been observed that the incidences of fungal 
infections are maximum in cage culture systems, followed by 
infection with bacterial and parasitic infestations (Figure 2C). 
Presence of heavy load of organic matter from unutilized and 
decomposed feed, excreta, decaying biofouling organisms, pro-
mote rapid growth of fungi and trigger heavy mortality in cages. 

Emerging diseases of fish in Indian aquaculture

There are no major emerging bacterial, fungal or parasitic path-
ogens so far been reported in freshwater aquaculture systems 
in India, except those commonly occurring bacterial, parasitic 
and fungal pathogens described above. Although prevalence of 
more than 125 different viruses have been reported in fish cul-
ture around the globe including many Asian countries and new 

viruses are being discovered every new date [1,51,52], Indian 
fishery sector has been fortunate in this regard that that occur-
rence of viral pathogens in fish culture has been very minimal. 
There are only few reports of viral diseases affecting food-fish 
in India only for a limited period without much economical loss 
to sector [53-56]. However, there are some reports of isolation 
of viral pathogens from ornamental fish in India [57,58] Viral 
pathogens like Cyprinid Herpesvius-2 (CyHV-2), Koi Ranavirus 
(KIRV), Carp Edema Virus (CEV), Megalocytiviris and Gold-
fish haematopoietic necrosis herpes virus, have been reported 
in ornamental fish culture in India [52]. Recent reports indicat-
ed KIRV causing huge mortality of koi Cyprinus carpio in a 
farm in south India [52]. In addition to above, koi sleepy disease 
caused by CEV has been reported in Cyprinus carpio [58]. Viral 
Encephalopathy and Retinopathy (VER/VNN) or Betanodavirus 
was also reported for a period in seabass farming [53], although 
there was no subsequent major loss reported due to this disease 
in India. The details of emerging viral diseases in fin fish has 
been presented in table 4.

Disease Virus Species Affected
Known Geo-

graphic Distri-
bution

OIE Listed
Whether 

Reported in 
India

References

Ornamental fish

Koi Herpes 
Virus Disease

(KHV)

Koi Herpes Virus

KHV, Cyprinid Herpes 
Virus-3 (CyHV-3) dsD-
NA, Cyprinivirus, Fami-

ly: Alloherpesviridae

Common carp (Cyp-
rinus carpio) and Koi 

carp

Asia, Europe, 
North America, 

Israel, Africa
Yes

Reported in 
Koi carp but 
not in com-
mon carp 

(food-fish)

[54,59]

Spring Virae-
mia of Carp 

(SVC)

Spring Viraemia of Carp 
Virus (SVCV), (-)ssR-
NA, Mononegavirale

Family: Rhabdoviridae, 
Vesiculovirus

Common carp (Cyp-
rinus carpio) and Koi 

carp

Europe, Asia, 
North and South 

America
Yes No [3,60]

Epizootic 
Haematopoi-
etic Necrosis 
Virus Disease 

and other 
Ranaviruses

EHNV, dsDNA, Irido-
viridae, Ranavirus

Rainbow trout (On-
corhynchus mykiss), 

and redfin perch

Australia, Eu-
rope, Asia, North 
America, Africa

Yes No [61]

Red Sea 
Bream Irido 

Virus Disease 
(RSID)

RSIV, dsDNA, Iridoviri-
dae, Megalocytivirus

Chinese perch,
red drum,

Mugil cephalus and
Epinephelus

spp.

Japan, China
Korea

Malaysia, Philip-
pines, Singapore, 

and Thailand

Yes No [62]

Food Fish

Viral Nervous 
Necrosis 

Virus

VNNV

(+)ssRNA, Nodaviridae, 
Betanodavirus

Seabass

(Lates calcarifer)

Australia, Asia, 
Europe, North 

America, Africa
No Yes [10,52,63]
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Tilapia Lake 
Virus Disease

TiLV (an Ortho-
myxo-like RNA virus).

Tilapia species (Ore-
ochromis niloticus), 
other (Oreochromis 

spp.)

China, the Phil-
ippines, Thai-

land, Indonesia, 
Lao PDR and 
Bangladesh

No Yes [57,64]

Koi herpes virus disease: Common carp (Cyprinus carpio) is a 
widely cultivated freshwater fish for human consumption, while 
koi carp, is a farmed colored sub species of common carp used 
for ornamental purposes. Since 1998, both common carp and koi 
carp were severely affected by Koi Herpes Virus (KHV) disease 
[57]. This disease is caused by Koi Herpes Virus (KHV), also 
known as cyprinid herpes virus-3, which is amongst the most 
common examples of an emerging disease of ornamental fish. 
CyHV-3 is a highly contagious pathogen, resulting up to 100% 
mortality in affected populations [65]. KHV is a member of the 
genus Cyprinivirus in the family Alloherpesviridae [12]. The vi-
rus causes interstitial nephritis and gill necrosis in carps, so it is 
also termed as carp interstitial nephritis and gill necrosis virus. 
KHV was reported be present in England from 1996, as evident 
by analysis of preserved tissue samples [66]. However, Hedrick 
et al., [56] reported occurrence of KHD, which subsequently 
spread globally by uncontrolled international trade of apparent-
ly healthy but sub-clinically infected koi carp [67]. Since then, 
outbreaks of KHVD are being regularly reported from Europe, 
South Africa, USA and Asia. It later affected the carp aquacul-
ture industry resulting in heavy losses in common carp, Cypri-
nus carpio [68]. In view of its significance on fish trade, KHV 
is designated as OIE listed pathogen for finfish. In Asia, KHV 
has been reported from Israel, Indonesia, Taiwan, China, Thai-
land, Japan and Malaysia [57]. However, incidence of this dis-
ease is so far not reported in common carp (Cyprinus carpio) 
from India, in spite of its occurrence in neighbouring South East 
Asian countries [69]. This may be due to the fact that Indian 
Major Carps (IMC) are the major chuck of carps being cultured 
in India, which are so far shown not to be susceptible to KHV. 
However, there is every possibility that unregulated import of 
ornamental fish can lead to LHV host range expansion, thus ad-
versely affecting other carp species. Hence strict surveillance 
and monitoring of KHV has been taken up in India to assess 
impact of KHV in carp culture. 

Spring viraemia of carp: Spring Viraemia of Carp Virus 
(SVCV) is a fish Rhabdovirus in the genus Vesiculovirus. Initial-
ly believed to be endemic among common carp (Cyprinus car-
pio) in Eastern and Western Europe, the disease appeared in the 
spring to cause large losses among farm-reared carp [11,69,70]. 
Subsequently, SVCV has emerged in several regions of the 
world where it has been associated with heavy losses in com-
mon carp, both in food-fish and its ornamental variety, the koi 
carp. These outbreaks have also been reported in both farmed 
and wild fish, suggesting host range expansion [12]. Non-pis-

cine carriers may include herons, leeches and parasitic cope-
pods [51,71]. The young fish are more susceptible to disease 
at water temperature up to 20oC. The survivors of this infection 
act as carrier of the virus. The virus enters the water through 
faeces, urine and spawning fluids as well as external mucous, 
skin secretion and infected eggs. Blood-sucking parasites such 
as copepods and leeches can transmit the virus from carp to carp 
[51]. Detailed survey carried out under ICAR-surveillance pro-
gramme have indicated that SVC is not prevalent in Indian carp 
culture [69], while there are some reports of occurrence SVCV 
in ornamental fishes.

Viral nervous necrosis diseases: The first report of viral infec-
tion in Asian sea bass, Lates calcarifer was made by Glazebrook 
et al., [52] who described a picorna-like virus associated with 
mortalities of 15 to 20-day old larvae. This disease was also in-
vestigated by Munday et al., [72] in Asian sea bass and is known 
as Viral Nervous Necrosis Virus (VNNV) or Viral Encephalop-
athy and Retinopathy (VER) disease [73]. It is being caused by 
a piscine Nodavirus, which belongs to the genus Betanodavirus 
of the family Nodaviridae [74]. The disease has been reported 
in Australia, Indonesia and Singapore [72,75], and India. This 
disease is characterized by the development of a vacuolating 
encephalopathy and retinopathy of larval and juvenile marine 
fish [73]. VNN has been identified in a wide range of cultured 
marine fish and responsible for massive mortalities in affected 
stocks [72]. In India, the disease was first reported in hatchery 
produced larvae of Asian seabass, Lates calcarifer [53,56] and 
subsequently in some freshwater ornamental fish [55]. The dis-
ease affects the neuronal tissues of brain, spinal cord and eye 
[54,55]. Azad et al., [10] reported VNN in larvae of the Asian 
sea bass Lates calcarifer (Bloch) which suffered heavy mor-
talities (60 to 90%) during the hatchery-rearing phase. Para-
meswaran et al., [63] isolated VNN Virus from infected Asian 
sea bass (Lates calcarifer) larvae during the massive outbreak 
in sea bass hatcheries located in Chennai and Nagapattinam of 
Tamil Nadu, India. The present status indicate low prevalence 
status of the disease, may be due to selective culture of Asian sea 
bass in few locations of coastal districts.

Tilapia Lake Virus (TiLV): Tilapia farmers around the world 
are growing increasingly concerned about the growing number 
of incidences of Tilapia Lake Virus (TiLV), an emerging disease 
affecting farmed tilapia (Oreochromis niloticus) and another 
Tilapia (Oreochromis spp.) in the Asia-Pacific region [76-78]. 
TiLV is an Orthomyxo-like RNA virus and originally observed 

Table 4: Emerging viral pathogens of fish in aquaculture (Adapted and modified from  Walker and Winton [60]).
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and reported in Israel, Ecuador, Colombia and Egypt [79]. The 
virus affected tilapia culture in Thailand, causing mortality up to 
90 percent of stocks [77,79,80]. TiLV is thought to represents a 
significant threat to the global tilapia industry, which recorded a 
production in 2015 of 6.4 million tons with a value in excess of 
USD 9.8 billion. Global tilapia industry of US$7.5 billion per 
annum, is at stake as the top tilapia-producing countries in the 
region including China, the Philippines, Thailand, Indonesia, 
Lao PDR and Bangladesh are prone to this virus [79]. Hence, ac-
tive TiLV surveillance is being conducted in China, India, Indo-
nesia and it is planned to start in the Philippines [76]. According 
to a “Special Alert” released today by FAO’s Global Information 
and Early Warnings System, advisory have been issued that the 
outbreak should be treated with concern and countries importing 
tilapias should take appropriate risk-management measures - in-
tensifying diagnostics testing, enforcing health certificates, de-
ploying quarantine measures and developing contingency plans 
[76]. TiLV has caused about 80 per cent loss in countries of Is-
rael, Latin America, Ecuador and Colombo. In India, although 
there are some reports of tilapia kills in some ponds, suspected to 
be TiLV, it has not yet been confirmed [81]. Hence Marine Prod-
ucts Exports Development Authority (MPEDA) have warned 
the aqua farmers about probable invasion of TiLV to aquaculture 
sector in India, so as to take suitable preventive measures to pre-
vent production loss. Alert has also been issued to aqua farmers 
on the spread of TiLV and the Indian Council of Agricultural Re-

search (ICAR) has sounded a caution to farmers on the outbreak 
of the virus in India [82]. However, no large-scale mortality due 
to this virus have been reported in India so far.

Emerging diseases of shellfish in Indian aquacul-
ture

Viral diseases are a major problem in the shrimp aquaculture 
industry worldwide and several viral outbreaks often cause cata-
strophic losses in shrimp farming around the globe [83]. Shrimp 
are arthropods and most shrimp viruses are either related to 
those previously known to infect insects (e.g., densoviruses, 
dicistroviruses, baculoviruses, nodaviruses, luteoviruses) or are 
completely new to science and have been assigned to new taxa 
[12]. In India, during initial phase of commercial shrimp farm-
ing development in some coastal states during late 1980s, there 
were emergence of different diseases in shrimp culture which 
included luminescent bacterial disease, Vibriosis, Bacterial sep-
ticaemia and Larval mycosis, mostly due to poor pond manage-
ment. However, the losses were minimal. However, with growth 
of shrimp aquaculture sector in India during last two decades, 
the proportion of disease occurrence has significantly increased 
and the shrimp aquaculture in India is at stake. The details of 
emerging diseases of shrimp which have been prevalent in South 
East Asian (SE) Countries and are concern to Indian aquaculture 
have been presented in table 5.

Sl No. Disease Etiological agent Geographical location of 
disease Present Status in India References

1.

White tail disease/ 
White Muscle Dis-
ease of freshwater 

prawn

Macrobrachium 
rosenbergii Nodavirus 

(MrNV), non-enveloped 
virus 26–27 nm, ssRNA 

(RNA1 and RNA2)

China, Taiwan Thailand 
and another SE Countries & 

Australia

Reported in India during 
2004. Presently there are no 

reports of MrNV induced 
mortality in India

[7,84,85]

2.
Monodon Baculo 

Virus (MBV) 
Disease

Monodon Baculo 
Virus (MBV), dsDNA, 

size,75x300 nm, Baculo-
virus, occluded

Thailand, Indonesia, Taiwan 
and Philippine and other SE 

countries,

Large scale loss during 1993 
in South India, became less 
virulent, presently no MBV 

incidences

[68,86-88]

3. Yellow Head Dis-
ease (YHD)

Yellow Head Virus 
(YHV). (+)ssRNA virus, 
genus: Okavirus, family: 
Roniviridae, order Nido-
virales, Size: (40-50 X 

150-170) nm

Thailand in 1990, India, 
China, Indonesia, Malaysia, 
Philippines, Sri Lanka, Vi-
etnam and Taiwan, reported 

in Mexico

After first report of occurrence 
during 1993-94, the disease 

has not been reported in Indi-
an aquaculture

[21,89,90]

4. White Spot Dis-
ease (WSD)

White Spot Syndrome 
Virus (WSSV), Baculovi-
rus, dsDNA, enveloped, 

(100-140 X 270-420 
nanomicrons, Family: 
Nimaviridae, Genus: 

Whispovirus

China, Taiwan Japan. Asian 
pandemic, 1999, reported 
in Latin America, present-
ly panzootic throughout 

shrimp farming regions of 
Asia and the Americas

Initially reported during 
1994-95, caused wide spread 
damage, continuing problem 
reported but virulency com-

paratively reduced

[4,22,58,87]
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5.
Taura Syndrome 

Virus (TSV) 
Disease

Taura Syndrome Virus 
(TSV), 30 nm, non-en-

veloped, (+)ssRNA, 
Picorna virus, family 
Dicistroviridae, order 

Picornavirales

Ecuador, China, Taiwan, 
Thailand, Malaysia, Indo-

nesia & others SE countries 
New TSV strains emerging?

Although prevalent in neigh-
bouring Asian countries, TSV 
has not yet been reported in 

Indian aquaculture

[55,58,80]

6.

Infectious Hy-
podermal and 
Hematopoietic 
Necrosis Virus 

(IHHNV) disease

IHHNV, single stranded, 
small and non-enveloped 

DNA virus Parvovirus 
(20 ~ 22 nanomicrons)

Western Hemisphere, 
Americas, China, Taiwan, 

Thailand, Malaysia, Indone-
sia & others SE countries 

Detected in some shrimp 
farms, no mass mortality, 

growth reduced, not a serious 
problem in Indian aquaculture

[91-93]

7.
Hepatopancreatic 
Parvovirus (HPV) 

disease

HPV, ssDNA virus, 
Parvovirus (22 ~ 24 

nanomicrons), family: 
Parvoviridae

Asia, Africa, Australia and 
north and South America

Reported in India during 
2002-03, not wide spread, no 

significant loss reported
[79,94,95]

8.
Infectious My-
onecrosis Virus 
(IMNV) disease

IMNV, Size: ~40 nm, 
un-enveloped, dsRNA, 

Family: Totiviridae

Brazil, spread to Indonesia 
China, Made its way into 

SE Asia

Reported in India (Andhra 
Pradesh, West Bengal), so far, 
no serious outbreaks or loss 

reported

[96-99]

9.

Acute Hepatopa-
ncreatic Necrosis 
Disease / Early 
Mortality Syn-

drome (AHPND/
EMS),

Bacteria: Vibrio para-
haemolyticus.

Southern China, Vietnam, 
Thailand and Malaysia. 

Devastating loss in Thai-
land other SE Countries

Reported in India in 2015-16 
(in Andhra Pradesh and Tamil 
Nadu), low-level mortalities,

[5,100-102]

10.
Hepatopancreatic 
Microsporidiosis 

(HPM)

Enterocytozoon 
Hepatopenaei (EHP), 

microsporidian parasite

First seen in 2001 in 
Thailand, Widespread in 

China, Vietnam, Thailand, 
Indonesia and Malaysia

Reported in South India 
shrimp farms, “slow growth 

syndrome”
[103-105]

Table 5: Status of Emerging Diseases of shellfish prevalent in South East Asian (SE) Countries and concern to India [97].

White tail disease/White muscle disease of freshwater prawn: 
Freshwater prawn, Macrobrachium rosenbergii is an economi-
cally important crustacean that is cultured on a large scale in 
many countries including India [106] as it has been considered 
as a moderately disease resistant aquaculture species with high 
economic value. However, occurrence of White Tail Disease 
(WTD) or White Muscle Disease (WMD) cause severe loss to 
prawn industry in many SE countries including India. The caus-
ative organisms were identified as M. rosenbergii Nodavirus 
(MrNV) and its associated Extra Small Virus (XSV) [107]. The 
disease was first reported in 1995 from the island of Guadeloupe 
and then nearby Martinique in the French West Indies, and has 
since been reported from China, [94] Taiwan [94,108], Thailand 
[50], India [107] and Australia [109]. Affected prawns show 
signs of whitish tails to milky-white muscles, leading to up to 
100% mortality. In India, this disease was reported towards the 
later part of 2001 and most of the hatcheries and nursery ponds 
in Andhra Pradesh and Tamil Nadu states suffered major losses 
due to this disease [99]. MrNV is a small, icosahedral, non-en-
veloped virus 26-27 nm in diameter. The genome is formed by 
two pieces of ssRNA (RNA1 and RNA2) of 2.9 and 1.26 kb, 
respectively, and there is a single polypeptide of 43 kDa in the 
capsid [110]. Qian et al., [111] reported the occurrence of an ad-

ditional Extra Small Virus (XSV) in prawns with WTD collect-
ed from China. Sahul Hameed et al., [112] reported presence of 
these two viruses in WTD-infected prawns in India. The interest 
in M. rosenbergii culture gradually declined in India because of 
disease outbreak in hatchery and culture ponds with large scale 
mortality of prawn larvae. Subsequently, there has been low rate 
of M. rosenbergii since last 10 years in many parts, specifically 
due to this pathogen and other factors like non-availability of 
quality prawn seed, long duration of culture and low profitability. 
Consequently, the incidences of MrNV has gradually declined to 
zero incidence level. Recent reports indicate that MrNV is still 
prevalent in Andhra Pradesh [113] but mortality and loss due to 
this pathogen has been non-significant.

Monodon Baculovirus (MBV): Penaeus monodon-type Bac-
ulovirus (MBV) was the first reported virus of P. monodon and 
the second virus of penaeid shrimp, which is a Nuclear Poly-
hedrosis Virus (NPV) of the family Baculoviridae [114]. After 
the first report of MBV in Taiwanese P. monodon [114] MBV 
became wide spread in several penaeid prawns in different ge-
ographical regions [115]. Incidence of MBV was reported to be 
present in 70-100% in various hatcheries and ponds in Thailand, 
Indonesia, Taiwan and Philippines [116,117]. In India, outbreak 
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of MBV was reported from 1994-1999, causing serious mortal-
ities within populations of cultured giant tiger prawn, Penaeus 
monodon (Fabricious) and Indian white shrimp, Penaeus indi-
cus, leading to severe economic losses and virtual collapse of 
prawn farming in maritime states in India [75,118-121]. It was 
reported that the virus was carried to the region with imported 
shrimp-seed consignment by some farmers in south India, sub-
sequently spreading to other regions [119]. As with all NPVs, 
MBV it has a double stranded circular DNA genome of 80-100 
x 106 Da within a rod shaped, enveloped particle often found 
occluded within proteinaceous bodies [122]. Transmission of 
MBV usually occurs horizontally through faecal oral route. 
MBV in the faecal matter of brood stock, infect eggs and larvae 
in hatcheries. The prevalence of MBV in the hatchery can be 
substantially reduced by washing the eggs or nauplii before they 
are transferred to rearing tanks [123]. In India, MBV was found 
to be established in the region. However, within two - three years 
of onset of disease, MBV was observed in low virulent state and 
many farmers obtained shrimp harvest in spite of stock being 
infected with MBV. Subsequently, it was noted that P. monodon, 
well tolerated this pathogen and MBV has not been a problem 
for shrimp culture in India.

Yellow head disease: Yellow Head Disease (YHD) caused by 
Yellow Head Virus (YHV) was the first major viral that caused 
extensive loss to tiger shrimp farms in Thailand during 1990-
91. YHV was first detected in central Thailand in 1990 in pond 
reared black tiger prawns Penaeus monodon [16]. YHV was 
widespread in cultured stocks of P. monodon in Thailand and 
others SE countries. Shrimps infected with YHV died within a 
few hours of developing color and the whole crop was lost within 
3-5 days after the first appearance of affected shrimp [124,125]. 
It was the most virulent of shrimp pathogens, commonly causing 
total crop loss within several days of the first signs of disease in 
a pond [96]. Besides P. monodon, YHV was also been shown to 
infect P. vannamei and P. stylirostris [125]. Palaemon syliferus 
and Acetes sp. have been recorded as carriers of YHV. Occur-
rence of YHV was reported in major shrimp farming countries 
including India, Indonesia, Malaysia, the Philippines, Sri Lanka, 
Vietnam, Taiwan and Mexico [12,16,126]. In India, YHD was 
first noticed in different semi-intensive shrimp farms along Kan-
daleru creek in Nellore district of Andhra Pradesh during 1994 
[119,127]. Mass mortality up to 100% was reported within 3-4 
days on onset of disease. Moribund shrimp showed yellowish 
discoloration and swelling of hepatopancreas. The yellow color 
in the cephalothorax region was due to the underlying yellow 
hepatopancreas visible through the translucent carapace in mor-
ibund shrimp [16]. Histopathological analysis revealed severe 
necrosis of hepatopancreatic tubules with presence of eosino-ba-
sophilic bodies in lumen and inter/intra cellular spaces [92]. 
The disease outbreak was found to be localized, might be due 
to transmission of pathogen in imported shrimp-seed. However, 
due to awareness campaign and efforts by the local farmers, the 
spread of YHV could be controlled [119]. After that one out-
break, no cases of YHV outbreak has so far been reported in 

India. YHV is an enveloped, rod-shaped (+)ssRNA virus with 
a helical nucleocapsid and prominent glycoprotein projections 
on the virion surface [63]. It has been classified within the or-
der Nidovirales in the family Ronivirus, genus Okavirus [128]. 
YHV is known to exist as at least 3 different genotypic clades 
[126]. The original YHV clade reported from Thailand differs 
from Gill Associated Virus (GAV) clade of Australia by approx-
imately 15% in nucleic acid sequence. Third intermediate clade 
has been found in Thailand and Vietnam and have been included 
in a YHV-complex [126].

White spot disease: The most striking emerging disease in 
shrimp farming which has caused serious havoc in aquaculture 
industry around the globe is White Spot Disease (WSD), caused 
by WSSV. This virus was first reported in 1992 in P. japoni-
cus cultured in north-eastern Taiwan [129]. It was soon after 
reported in Taiwan and Japan and became panzootic through-
out shrimp farming regions of Asia and the Americas [11,111]. 
Incidence of WSD was reported to be 70-100% in various hatch-
eries and ponds in Thailand, Indonesia, Taiwan and Philippines 
[116]. Considering its virulent nature, wide host range, wide 
geographic distribution, high mortality, catastrophic economic 
losses, WSSV has become the single most dangerous virus to the 
penaeid shrimp farming industry [111].

In India, culture of tiger shrimp, Penaeus monodon, was in 
steady progress globally, until 1992-1993, when it was struck by 
WSSV, the third viral disease in the series. Within a short span of 
time, the disease became pandemic and the farmers suffered se-
vere loss as most of the farms were virtually wiped out because 
of this disease [118]. This led the farmers to adopt alternate farm-
ing system like extensive, modified extensive culture instead of 
semi-intensive culture and replacement of P. monodon with gi-
ant freshwater prawn Macrobrachium rosenbergii (de man) in 
order to minimize loss. However subsequent reports indicated 
occurrence of WSSV in many farms, specifically along south-
east coast and south-west coast of India [117], even in ponds 
with M. rosenbergii culture [130] virtually collapsing shrimp 
aquaculture in India. Subsequently, SPF stock of L. vennamei 
was introduced to India, which showed tremendous potential of 
growth and market value till WSSV and other pathogens impact-
ed production of P. vennamei in India [39]. Thus, WSSV is con-
tinuing a serious viral problem in India as in other SE counties, 
warranting urgent attention to control this viral problem.

WSSV is a large, enveloped, ovaloid DNA virus with a flagel-
lum-like tail and helical nucleocapsid that has been classified as 
the only member of the new family Nimaviridae, genus Whis-
povirus [104]. WSSV has a very broad susceptible host range 
in decapod crustaceans [1]. The WSSV has been considered 
as a serious threat to prawn culture because it infects a wide 
spectrum of crustaceans like crabs, lobsters and shrimp, some of 
which act as potent carriers [131]. It is now observed that WSSV 
occurs commonly as a low level persistent infection. However, 
rapid increase in virus load, precipitated by physiological stress, 
salinity changes or temperature variation can aggravate disease, 
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resulting in heavy mortality and significant production loss to 
aquaculture [1]. Despite these difficulties, fisheries managers 
and aqua culturists are still retaining an optimistic outlook for 
India’s shrimp aquaculture industry [132].

Taura syndrome: Taura syndrome was reported as a new dis-
ease in 1992 in commercial penaeid shrimp farms located near 
the mouth of river Taura in the Gulf of Guayaquil, Ecuador 
[133]. The disease spread rapidly throughout most shrimp farm-
ing regions of Central and South America [59]. In 1998, it was 
detected in Taiwan and subsequently spread throughout much 
of Asia [134]. This disease represents a serious problem in the 
culture of P. vannamei due to the high level of mortality and the 
economic losses [135]. TSV causes 3 distinct disease phases in 
infected shrimp. The per acute/acute phase of the disease is char-
acterized by moribund shrimp displaying an overall pale reddish 
coloration caused by the expansion of the red chromatophores. 
Shrimp in this phase usually die during the process of moulting. 
If the shrimp survive through the per acute/acute phase, the re-
covery phase begins. Multifocal, melanized cuticular lesions are 
the major distinguishing characteristics of the recovery phase 
[59]. In the chronic phase of TSV infection, infected shrimp ap-
pear and behave normally, but remain persistently infected per-
haps for life [55]. Rapid spread of the TSV in pond populations 
occurs through cannibalization of infected moribund and dead 
shrimp by healthy members of the same population [136]. The 
susceptible host range of TSV is far more restricted than that of 
WSSV but includes most farmed marine shrimp species [12]. 
However, susceptibility to disease varies and virulence varies 
for different strains of the virus. Other crustaceans including 
freshwater shrimp and crabs appear to be resistant to disease but 
may be potential carriers [137]. Taura Syndrome Virus (TSV) is 
a small, naked (+)ssRNA virus that is currently classified as an 
unassigned species in the family Dicistroviridae, order Picor-
navirales [138]. Although prevalent in neighbouring Asian 
countries, TSV has not yet been reported in Indian aquacul-
ture. Hence stringent quarantine measures and surveillance 
programmes have been undertaken to control its access to 
Indian aquaculture.

Infectious hypodermal and hematopoietic necrosis virus: In-
fectious hypodermal and Hematopoietic Necrosis Virus (IHH-
NV) like White Spot Virus (WSV) has been an important DNA 
virus infecting penaeid shrimp in the Western Hemisphere and 
Asian counties [83]. Natural infection by IHHNV has been re-
ported for most shrimp (Penaeus sp.) species [83]. IHHNV was 
discovered as early as 1981 when it was highly virulent to Pe-
naeus stylirostris resulting in high mortality [83]. It has been 
reported that P. vannamei and P. monodon infected with IHHNV 
do not show mortality. However, infection by this virus results in 
a disease called Runt-Deformity Syndrome (RDS) in both spe-
cies [98], and this can also cause substantial economic losses. 
The genome organization revealed that IHHNV belongs to the 
family Parvoviridae and is closely related to mosquito brevi-
densoviruses [112]. In India, Sheela et al., [93] detected IHHNV 
in cultured P. monodon in Tamil Nadu. Presence of this virus 

in cultured L. vannamei as a single agent or co-infection of this 
virus either with WSSV and other viruses have been reported 
[139]. However, the virus does not cause lethal infection in P. 
vannamei, instead, it causes reduction in growth and a variety of 
cuticular deformities of the rostrum, antenna, and other thorac-
ic and abdominal areas [93]. Losses of revenue due to runt de-
formity syndrome range from 10 to 50% depending on the level 
of infection. Although present is some pockets, IHHNV has not 
been a serious problem for Indian aquaculture.

Hepatopancreatic Parvovirus (HPV): Hepatopancreatic 
Parvovirus (HPV) was first reported by Lightner and Redman 
[79] in cultured populations of 4 different penaeid shrimp spe-
cies from 4 separate culture facilities in China (Penaeus chinen-
sis), Singapore (P. merguiensis), the Philippines (P. monodon) 
and Kuwait (P. semisulcatus). In Thailand, HPV was first report-
ed during 1992 in the black tiger shrimp, P. monodon [140] this 
virus infects several penaeid species and is widely distributed in 
many parts of the world, including Asia, Africa, Australia and 
North and South America [59,141]. A number of cultured and 
wild penaeids have been reported as hosts for HPV [100]. High 
levels of HPV infection have been reported especially in early 
juvenile stages [73] and the transmission of HPV is believed to 
be both vertical and horizontal [78]. Shrimp affected by HPV 
show non-specific gross signs, including atrophy of the hepato-
pancreas, anorexia, poor growth rate, reduced preening activities 
and a consequent increased tendency for surface and gill fouling 
by epicommensal organisms [100]. Currently, HPV is consid-
ered a member of the Parvoviridae [15] but its position within 
the family still remains uncertain. In India, Presence of HPV in 
P. monodon post larvae in India was reported by Manivannan et 
al., [94] and Umesha et al., [95]. However, there have been no 
reports of large scale mortality or production losses in Indian 
aquaculture due to HPV.

Infectious myonecrosis: Infectious Myonecrosis Virus (IMNV) 
is a viral pathogen of shrimp and is responsible for causing an in-
fection, namely Infectious Myonecrosis (IMN) in L. vannamei, 
this virus causes severe mortality in grow-out system. The IMNV 
was first reported in cultured L. vannamei in Brazil in 2003-04 
[142] loss of ~$20 million [96]. The disease was subsequent-
ly reported in Indonesia during 2006 [143]. In Indonesia and 
Hainan, China, the disease also caused heavy production loss 
cultured shrimp [96]. To date IMNV was detected in East 
Java, Bali, and West Nusa Tenggara provinces [96,124]. In 
India, IMNV was detected in East Godavari district in Andhra 
Pradesh [99] and in Purba Medinipur District, West Bengal [98]. 
Seed sourced from Kakinada probably contained this virus. The 
disease was confirmed during 55 -70 days of culture and mortali-
ty was 15%. Clinical signs observed were lethargic, slow growth 
with growth variation, whitish abdominal muscle, muscle cramp 
and full gut [99]. However, mortality due to this virus was not 
so significant. More work is in progress to confirm the pathogen. 
IMNV is a Totivirus and closely related to Giardia lamblia virus 
and belongs to the family Totiviridae [76]. IMNV is an unenvel-
oped virus which is icosahedral in shape and measures 40 nm in 
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diameter. The viral genome consists of a single double-stranded 
RNA molecule of 8,230 bp [98].

Other emerging diseases in shrimp culture

4.7.1 Acute hepatopancreatic necrosis disease/Early mortal-
ity syndrome: Acute Hepatopancreatic Necrosis Disease (AH-
PND) also commonly called Early Mortality Syndrome (EMS) 
is currently the most important non-viral disease threat for cul-
tured shrimp P. vavvamei. It is usually characterized by mass 
mortality during the first 35 days of culture. The disease has 
been severely impacting shrimp production since 2010 in South-
ern China, Vietnam, Thailand and Malaysia [1]. EMS devastated 
shrimp farms in Thailand and other countries in Southeast Asia 
during 2014-15, triggering a global shortage of shrimps [101]. 
This disease is caused by certain strains of ubiquitous in ma-
rine and brackishwater bacteria called Vibrio parahaemolyticus 
[101]. In India, EMS in P. vennamei culture was reported in 
Andhra Pradesh and Tamil Nadu during 2015-16, which caused 
significant production loss in P. vennamei culture. Affected 
farms suffered continuous low-level mortalities, low survival 
and reduced productions [101,113]. Mortality rate was relatively 
more in low saline ponds. White or yellow faecal matter noticed 
in the gut. The mortality percentage was very high in most of the 
cases. Several farmers have lost their crops. In the beginning, 
the farmers managed the situation by immediately removing the 
dead shrimps. Some farmers reduced the stocking densities and 
were able to harvest the crop successfully without EMS [113]. In 
India, the disease has been apparently not as destructive as that 
reported in other SE countries. 

Microsporidiosis due to Enterocytozoon Hepatopenaei 
(EHP): Hepatopancreatic Microsporidiosis (HPM) is caused by 
Enterocytozoon Hepatopenaei (EHP) [105]. The microsporidian 
parasite was reported to affect black tiger shrimp Penaeus mono-
don in Thailand in the year 2009. Since then, EHP has spread to 
other countries. The disease is widespread in China, Vietnam, 
Thailand, Indonesia, India and probably Malaysia [82,110]. In 
India, with increasing intensive shrimp farming with import-
ed SPF P. vannamei in Asia, this parasite has transmitted to P. 
vannamei, causing huge loss to Indian shrimp industry [1,104]. 
During October 2015, India’s Marine Products Export Devel-
opment Authority (MPEDA) gave warnings about the spread 
of EHP in India’s shrimp farms [132]. Low level prevalence of 
EHP associated with “slow growth syndrome” in tiger shrimp 
was reported. EHP sometimes found along with White Feces 
Syndrome (WFS). It caused retarded growth when copies above 
103/ng total HP DNA and Copies of >108 was reported to cause 
mortality [82]. Observations on EHP infected samples of P. van-
namei causes retarded growth observed after 90 days of culture 
with white/empty gut and discoloration of hepatopancreas and 
floating white faeces in the pond water. EHP, a spore forming 
parasite finds a suitable host in a shrimp, starts hatching and 
continues to seize the growth of the shrimp [104]. The fungus 
does not appear to be directly fatal, but it severely slows down 
growth by infecting the hepatopancreas which can lead to star-

vation [132]. The economic losses to aquaculture seem to be 
substantial, mainly due to slow growth and overall reduction in 
farm production. Severe infections by EHP can increase the sus-
ceptibility to other bacterial infections like Vibrio spp. in shrimp 
farms and could manifest mortality. 

White gut disease or White faeces syndrome: White Gut Dis-
ease (WGD) also called White Faeces Syndrome (WFS) was ob-
served in L. vannamei culture ponds in India [113]. Incidences 
of WFS is normally observed after 50-60 days of stocking of the 
PLs [144]. WFS in shrimp arises from transformation, sloughing 
and aggregation of hepatopancreatic microvilli into vermiform 
bodies, which superficially resembles like with protozoan Gre-
garines. White faecal matter floats on the water surface in the 
culture ponds. Gregarine protozoans along with huge amount of 
pathogenic Vibrio bacteria may be responsible for WFS. Vibrio 
species have been found in the faecal analysis from infected 
shrimps [41,81]. Early disease indications appear in feed trays 
and at water surface, where abundant floating white faeces are 
normally observed. Poor water quality, unhealthy seed, high 
loads Vibrio spp. and presence protozoa gregarines like organ-
isms in the intestine and hepatopancreas are some of reasons for 
causes of the disease [109,113]. However, the actual cause of 
disease is debated. Some farmers reported use of some organic 
preparations like mixture of garlic and tamarind extract, applied 
directly to water or mixed with feed when applied for 3-4 days, 
was very effective in controlling EMS.

Factors Responsible for Disease Emer-
gence
Emerging diseases of fish and shrimp are mainly of two cate-
gories, i) those which were present in dormant state either in 
the host or in the environment but subsequently acquired viru-
lent status mainly due to stressful condition of the host and ii) 
those pathogens which have acquired broad host range and ge-
ographical adaptability, causing disease in new host or in new 
environment. Virus infections may occur commonly in wild fish 
and shrimp but these often pass undetected in the environment 
[1,11]. This may be due to the process of natural selection in 
which the susceptible individuals are lost and resistant varieties 
grow in the natural environment. Hence the wild fish or shrimp 
may carry viruses in carrier state which may under favourable 
environment get expressed causing large scale mortality. There 
are many factors responsible for emergence of pathogens in In-
dian aquaculture which have been broadly classified in to three 
categories i) International factors ii) National factors and iii) Re-
gional factors. 

International factors

The main International factor includes increased international 
trade of live animals and animal food with increased chances of 
transmission of pathogens to different geographical locations. 
With the growth in aquaculture around the globe, there have 
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been increasing international trade in fish/shrimp and fish-food, 
which has resulted in increased trans-boundary movement, thus 
resulting in spread of pathogens through in live aquatic animals 
and their products [145]. Considering high local demand, cheap-
er source of shrimp seed, often low quality and contaminated 
with infectious agents, reach the region through legal and ille-
gal route and porous international boundaries. Similarly, legal 
or illegal trans-boundary movement of infected or carrier or-
namental fish by individuals or companies involved in global 
ornamental fish trade are also an important driver of viral dis-
ease emergence [11,146]. The international trade in frozen com-
modity of shrimp or shrimp products have also been recognised 
as a potential mechanism of trans-boundary spread of disease 
[83]. Several reports have indicated the presence of infectious 
WSSV and YHV in frozen commodity shrimp imported to the 
USA and Australia [12], thus spreading the pathogen to other 
regions. International movement has also resulted expression 
of latent or avirulent pathogen to get reverted to virulent state 
under suitable environmental, geographical and host conditions. 
As was observed in shrimp, IHHNV, Yellow-Head-Complex Vi-
ruses (YHV) and MrNV in Macrobrachum rosenbergii, which 
were appear to be naturally endemic in healthy wild populations, 
have become emerged as significant pathogens only as a conse-
quence of stringent aquaculture practices, translocation of hosts 
and under stressful environments [11,147]. Again, emergence of 
IHHNV in Hawaii and the Americas, was reported due to trans-
location of the natural host, P. monodon, from the Philippines to 
Hawaii, where these were used in breeding programs, thereby 
allowing transmission of pathogen into susceptible shrimp spe-
cies in western hemisphere [12]. In India, occurrence of IHHNV, 
TSV and MRNV was reportedly introduced through suscepti-
ble host P. vannamei, which were not earlier reported in tiger 
shrimp P. monodon culture. Amongst ornamental fish viruses, 
occurrence of Cyprinid Herpesvius-2 (CyHV-2), KHV, Koi 
Ranavirus (KIRV), Carp Edema Virus (CEV), Megalocytivirus 
and Goldfish haematopoietic necrosis herpes virus were report-
edly introduced in India because of international trade of orna-
mental fishes [136]. Similarly, the Ranaviruses and Nodaviruses 
provide good examples of the emergence of fish viral pathogens 
which were emerged in new geographical locations due to spill-
over from wild reservoirs [12].

National factors

There are many issues, rules and regulations and activities by 
entrepreneurs have resulted in higher incidences of aquatic an-
imal diseases in India. Most important being i) Implementation 
of National Surveillance of Aquatic Animal Diseases in India on 
a network basis involving various ICAR Research Institutes and 
Universities, which resulted in increased discovery/ reporting 
of fish and shrimp viruses in the region. Since India is signato-
ry to OIE and Network of Aquaculture Centres in Asia-Pacific 
(NACA), Bangkok and occurrence of any disease in aquaculture 
is immediately reported to NACA. This led to reporting of new 
fish viruses like CyHV-2, KHV, Koi Ranavirus (KIRV), Carp 

Edema Virus (CEV), Megalocytivirus and indicated that Indian 
freshwater aquaculture sector is still free from Koi Herpes Vi-
rus (KHV) and Spring Viraemia of Carp Virus (SVCV), which 
have caused havoc in most SE counties. Similarly, occurrence of 
WSSV, IHHNV, TSV, IMNV, AHPND/EMS and Enterocytozoon 
Hepatopenaei (EHP) microsporidian parasite etc. were reported 
by the researchers in various culture facilities, because of active 
surveillance. On the other hand, without a specific “National Aq-
uaculture Policy” and “National Aqua Drug Use Policy”, there 
has been wide business especially, fish seed across the states, 
even use of exotic species in aquaculture in India and rampant 
use of aqua-medicines, drugs and chemicals in aquaculture sec-
tor [116]. Although some Indian states have State specific aqua-
culture policy, these are not strictly enforced and not properly 
implemented. This has led to spread of pathogen transmission 
to various aquatic resources across the country, enhancing inci-
dences of disease outbreaks. To control disease and production 
loss, farmers are in habit of using various aqua-drugs, chemicals 
and formulations (most of which are imported and packed local-
ly) to protect their crop. This has led to deterioration of aquat-
ic environment, further making cultured animals susceptible to 
pathogens.

Regional factors

Strict enforcement of regulations and adoption of better man-
agement practices are essential to be adopted at each farm level 
for sustainable growth of aquaculture sector. The most important 
regional factor has been i) Regional development of aquaculture 
sector with involvement of higher economic class of entrepre-
neurs controlling aquaculture sector. The aquaculture activities 
in India is complicated as various categories and economical-
ly able farmers have been involved in aquaculture activities in 
various regions adopting different culture practices. While most 
involved are small and marginal farmers with small land holds, 
maximum aquaculture farms belong to few economically strong 
entrepreneurs, which control aquaculture activities in the zone. 
So, any step taken by a section of entrepreneurs, impact the 
entire section of aquaculture farmers. Again, while some mar-
ginal farmers adopted moderately extensive and semi-intensive 
culture methods, with IMC/Tilapia or Pangasius culture, even 
without much external inputs like application aqua-drugs and 
chemicals.

Another regional factor was ii) dependency of farmers on wild 
stock for seed production. Traditionally, shrimp seed were col-
lected from wild and stocked in culture ponds for raising. With 
the development of hatchery breeding technologies, matured P. 
monodon brood-stocks were collected from wild and used for 
production of Post Larvae (PLs) and raided for stocking, as was 
the practice in many Asian countries. This method of use of wild 
brood-stock worked well for nearly a decade, till shrimp virus 
struck the region. The wild brood-stock which was once the 
source of PLs production, became the source of pathogen, and 
ultimately responsible for the major shrimp disease pandemics 
in the region. The other factors include iii) Increasing anthropo-
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genic activities causing stress to animals. The increasing rate of 
emergence of diseases of fish and shrimp has been driven pri-
marily by anthropogenic activities. The environmental impacts 
of increasing loads of pollutants, contaminants and toxins in 
aquatic habitats also threaten the health and disease-resistance of 
both native and farmed fish populations. Increasing application 
of various aqua-medicines, drugs and chemicals on the advice of 
so called “fish-health consultants” or representatives of chemical 
manufacturers, have led to increasing load of contaminants in 
culture systems. Although such practice has helped temporary 
protection against fish diseases, the aquatic environment gets 
polluted, causing stress to animals, thereby making cultured ani-
mals prone to microbial diseases. Survey also revealed that most 
farmers did not have proper knowledge about the chemicals and 
they use such aqua drugs as per the advice of fish-consultants 
or chemical suppliers in the region [116]. Indiscriminate use of 
such antibiotics and chemicals may lead to development and 
spread of antimicrobial resistant bacteria and resistance genes 
and occurrence of antimicrobial residues. All that may induce a 
negative impact on human, fish and the environment.

Future of Indian Aquaculture
The future of aquaculture in India lies in the hands of the aqua 
culturists or fish farmers who think of fish as the source of food 
and nutrition but not for higher income in a short span. While 
fishery sector has seen not much adverse impact because of 
domestic consumption of the produce, shrimp aquaculture has 
been a risky business as the produce is totally exported with high 
economic gain. Hence there is an urgent need for implementa-
tion of “National Aquaculture policy” to control sustainable 
growth of aquaculture sector, prohibiting unwarranted activities 
in terms of seed, brood-stock use and application of antibiotics 
and chemicals in aquaculture sector. To mitigate the concern, 
Government of India is seriously taking steps in this regard. The 
Coastal Aquaculture Authority and MPEDA have been active-
ly monitoring aquaculture activities in India. Again, to control 
emergence of viral pathogens in to Indian sector, the Department 
of Animal Husbandry, Dairying and Fisheries (DAHDF), Min-
istry of Agriculture has formulated “Guidelines for the Import 
of Ornamental Fishes into India” in consultation with National 
Bureau of Fish Genetic Resources (NBFGR), Central Marine 
Fisheries Research Institute (CMFRI) and Central Institute of 
Brackishwater Aquaculture (CIBA) [15]. Due emphasis has now 
been given to quarantine and screening of animals at airports, 
before allowing their entry into the country. 

In India, the emphasis need to be given on improving shrimp 
farming techniques to minimize their environmental impact, as 
well as to extend the sustainability through technology options. 
Now more efforts are needed to increase shrimp production with 
adoption of bio-secure measures for reducing production losses, 
as has been adopted in shrimp producing countries [8]. The fact 
that there has been increased incidences of rejection of Indian 
shrimp consignment at International market, due to presence of 

residual antibiotics and pathogens of public health significance, 
has warned for introspection into the entire aquaculture activity. 
Thus, for increased export earnings, private sector participation 
in solving the issues of quality management, inspection, moni-
toring and verification procedures among shrimp manufacturers/
exporters has to be strictly monitored including implementation 
of Hazard Analysis and Critical Control Point (HACCP) quali-
ty system, which is required for all shrimp exported to the EU 
and the USA [13]. Record indicate currently, only an estimated 
40% of the available resources in India, is in use for aquaculture 
because of technical and market access issues and there is lot of 
scope of development of aquaculture [5]. As suggested by Sid-
dick et al., [141], the productivity of water bodies can be further 
improved by i) Stocking right mix of fast growing fish varieties 
in recommended quantities ii) Indian Major Carps (IMC) being 
the most demanded fish species in the region, seed production 
hatcheries to be made available near to the culture sites, iii) Re-
search work need to be taken up in developing fast growing fish 
varieties suitable for short seasonal tanks iv) Stocking with right 
composition of fish seeds need to be taken up to utilize natural 
feed available in different levels of water column. Again, there 
is considerable potential for promoting scientific fish culture 
practices in community ponds or open-water resources [141] in-
cluding reservoirs and cage culture. Prioritizing production of 
fish from reservoirs holds the key for increasing inland fish pro-
duction in India. The National emphasis has been to doubling the 
farmer’s income. This could be achieved through fish production 
enhancement from inland open water bodies, specifically em-
ploying selective stocking and harvesting of suitable fish species 
[22]. Again, cage culture is being looked upon as an opportunity 
to utilize existing reservoirs with great production potential to 
enhance production from inland open waters and posed as an 
answer to increased demand for animal protein in the country.

Realizing the immense scope for development of fisheries and 
aquaculture, the Government of India has restructured the Cen-
tral Plan Scheme under an umbrella of “Blue Revolution” [35]. 
Under this scheme, specific target has been made to enhance 
the fish production from present level of 107.95 lakh tonnes to 
about 150 lakh tonnes by 2020. It would lead to augmentation 
of export earnings, which would directly and indirectly benefit 
the fishers and fish farmers, with nearly doubling their income 
[14,15]. The Department of Animal Husbandry Dairying and 
Fisheries (DAHDF), Ministry of Agriculture, Government of In-
dia, has prepared a detailed proposal called “National Fisheries 
Action Plan-2020” (NFAP) for the next 5 years with sole objec-
tive of enhancing fish production by 8 percent annual growth 
rate, to achieve the concept of Blue Revolution. The mission 
would be operated through National Fisheries Development 
Board (NFDB) in collaboration with State Governments and 
ICAR Research Institutes, for their specific components [8].

Besides modern culture practices, research on disease surveil-
lance, pathogen zoning and disease forecasting would help to 
take up suitable preventive and control measures to protect the 



Citation: Mishra SS, Das R, Choudhary P, Debbarma J, Sahoo SN, et al. (2017) Present status of Fisheries and Impact of Emerging Diseases of Fish and Shellfish 
in Indian Aquaculture. J Aquat Res Mar Sci 2017: 5-26.

  J Aquat Res Mar Sci 2017: 5-26.                                                                                                                                                                                                     .017.

crops against eventualities. The development and export of Spe-
cific Pathogen Free (SPF) stocks of Penaeus vannamei (the Pa-
cific white shrimp) from the USA to the major shrimp farming 
countries of Latin America and SE Asia is cited by FAO as being 
the main contributor to the industry’s recovery and subsequent 
expansion following the viral pandemics of the early 1990’s 
[76]. Due emphasis now to be given for local development of 
SPF brood-stock of P. monodom, P. indicus and P. vennamei, 
on the lines of step being taken by National fisheries Develop-
ment Board for carp culture. Due emphasis need to be given on 
disease control strategies. As in other countries, there are so far, 
no preventive or prophylactic vaccines are made available for 
protection against emerging bacterial and viral pathogens of fish 
and shrimp. Besides development of rapid diagnostics, suitable 
surveillance and early warning system need to be developed for 
aquaculture sector in India. The biosecurity programme need to 
be tightened up to produce SPF or SPR stocks for use in aquacul-
ture. Implementation of proper national regulations and collabo-
ration with other regional, national and international agencies is 
the need of the hour for sustainable development of aquaculture 
sector in India.
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