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PREFACE

Aquaculture is one of the fastest growing food production system in the world.
Kerala State is bestowed with large number of potential water bodies suitable for
aquaculture. There are number of graduates in aquaculture passing out from both
technical and conventional colleges and universities who divert their expertise to non-
aquaculture fields due to lack of sufficient employment opportunities in this sector. On
the other hand, there is ample scope for authorized consultancy services/service providers
to aquaculture farmers and (or) scope for scientific aquaculture ventures. Aquaculture is
a vast area which possess different aspects such as pond preparation, intensive farming
models, seed sourcing and stocking, value added product development, high density
farming, ornamental fish breeding & rearing, water quality analysis, branding, marketing,
etc. This EDP was conducted with the objective of exposing selected group of young
professionals to self-employment avenues in Aquaculture. Fourteen select youth between
age group of 18 and 35 participated, majority of them are highly educated professionals,
i.e., B.Techs, MBAs and so on. This is an indication of growing interest of youth towards
agriculture. There is a ray of hope that Kerala agriculture has a bright future in the hands
of younger generations which can be a trend setter for other states in the country. I wish

all the very best and success for the all participants for their future endeavors.

With Best Wishes, t% >

(A. Gopalakrishnan)
Director






About NICRA in CMFRI

Climate change is one of the major challenge for countries like India which has a population
strength of over 1.2 billion people and most of the people depend on agriculture for their livelihood.
Govt. of India has accorded high priority on research and development to cope with climate change
in agricultural sector. Indian Council of Agricultural Research (ICAR) has launched a major national
scheme "National Innovations on Climate Resilient Agriculture (NICRA)" during 11™ plan with an
outlay of 350 crores. The major focus of the programme is to

« Enhance the resilience of Indian agriculture covering crops, livestock and fisheries to climatic
variability and climate change through development and application of improved production
and risk management technologies

« Demonstrate site specific technology packages on farmers fields for adapting to current climate
risks

« Enhance the capacity building of scientists and other stakeholders in climate resilient
agricultural research and its application.

The unique feature of the project is the multidisciplinary approach covering all commodities
like crops, horticulture, livestock and fisheries besides natural resource management and socio-
economic research. Another important feature is the project is the technology demonstration
component which aims at on-farm participatory demonstration of available climate coping
technologies in select districts.

Most of the Pokkali fields in Kerala are kept fallow due to less profitability. KVK with funding
support from NICRA have tried to demonstrate that pokkali farming can be made profitable
by integrating with fish farming in cages. For this, Pokkali farmers from Pizhala, Ezhikkara and
Kadamakkudy, Nedungad, Kumbalangi regions were selected. Fish seeds of Pearl spot, Mullet,
Pompano (Trachinotus blochii) species have been introduced in the cages during November after
the pokkali rice harvest and harvested in March of next year.

The demonstrated technology of cage culture of fin fish in Pokkali fields resulted in additional
net income of 0.80 lakhs/ha resulting a total net income of 1.3 lakhs/ha. The net income in case
of paddy cultivation alone would be INR 0.15 lakhs/ha, whereas paddy and shrimp together give
income of only 0.50 lakhs/ha. Formulated pellet feed for Pearl spot, Etroplus surratensis larvae and
juveniles developed under CADALMIN™ brand in the trade name - Pearl Plus for feeding pearl spot
during Pokkali integrated farming.

This entrepreneurship training for young fish farmers is arranged as part of CMFRI-NICRA
KVK initiative of demonstrating viable climate resilient technologies in farmers' field and attract
youngsters to enter in the field of agriculture.

4
PU. Zacharia
PI NICRA Project, CMFRI
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Business opportunities in aquaculture nutrition

DrVijayagopal, P
Principal Scientist & Head
Marine Biotechnology Division,

Central Marine Fisheries Research Institute, Kochi-682018

vgcachin@hotmail.com

Aquaculture nutrition

Aquaculture nutrition involves the science
and art of feeding aquatic animals in confined
environment. Most of the aquatic organisms
cultured for food or for ornamental purposes
by hobbyists at some stage requires
exogenous feeding. This input is given in the
form of feed products which are produced
using several techniques and technologies.
Business opportunities in this sector are dual
in nature. One is trading mostly by import.
Next is indigenous sourcing and trade or
indigenous production

Present Status

At present feeds for grow out of most aquatic
animals cultured in India is supported by a
strong indigenous production base. Feeds
for freshwater fish culture and shrimp culture
are produced in 26 mills with an installed
production capacity of 2.88 Million Metric
Tonnes (MMT) per annum. It is also reported
by the American Soybean Association that
these feed mills produced and marketed
1.25 MMT feed in 2013 indicating a capacity
utilization of 43.4%. This means that there
is already an installed capacity available to
enhance production. Venturing into this
segment at present does not make sense at
present.

Bhimavaram in Andhra Pradesh can be
called the aquaculture capital of India.
Kolathur in Chennai, Tamil Nadu is the place
where ornamental fish products and services
are concentrated. All other metros with a
growing market are catered from Chennai.

With aquaculture growing in double
digits in most of the Asian countries for
the past decade, fish production is the
fastest growing food producing sector in
the world.Understanding this and then
looking into where there are opportunities
of entrepreneurship, initially it could be
import and trade of products which are not
manufactured in India. This is happening in a
segment of aquatic feeds called micro feeds
which are not manufactured in India. Import
substitution is the opportunity here.

Micro feeds are feeds used to feed new
born fishes. Most fish with yolk have a non-
feeding stage after which they start feeding
on micro algae in the size range of less
than 10 microns. Then as the fish growth
progresses, their mouth size increases and
feeding preferences change according to
which, feeds of different buoyancies and
sizes ranging from less than 10 microns to
1.5 mm fall in this category.

All these fish feed production technologies
are capital intensive. For e.g., a shrimp feed
production plantwhichisasteam pelletization
process today requires an investment of 1
crore. Extruders which produce floating feeds
for culture operations require an investment
of 5crores for machinery alone because the
machinery has to be imported. Twin-screw
extruders are more costly than this. With all
add-ons it touches 10 crores.

Small and medium enterprises (SME) in this
segment are a possibility with machines
of lower capacity. However, this requires
research in sourcing equipment mainly
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from food sector and pharma sector. This
is because the many of the processes are
common across these sectors.

Market research which is very important when
we are planning indigenous production and
sale such products. In one of our surveys we
have found that Chennai market consumes
2500 tonnes of micro feeds annually out of
which 50% is met through import.

Opportunities in feed sector

1. Import and trade of micro feed products
through a one-stop-shop for aquaculture

One stop Aquaculture shop

products which is yet to begin in a state like
Kerala.

2. Establishment of on-farm feed making
units for shrimp culture for which initial
investment is low.

3. Micro feed production with indigenous
machines like the one functional in the

CMFRL

These aspects will be discussed in detail in a
classroom session which will be followed by
a demonstration of micro feed production in
a twin-screw extruder.
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SHRIMP DISEASES AND DISEASE MANAGEMENT

Dr.1.S. Bright Singh

Coordinator, Centre for Fish Disease Diagnosis and Management
Cochin University of Science and Technology,
Lake Side Campus, Fine Arts Avenue, Cochin — 682016

bsingh@md3.vsnl.net.in; Web: cfddm.org
Phone/Fax: 0484 — 2381120

Introduction

In recent years, there has taken place an
exponential growth of shrimp farming in
coastal India because of the lucrative income
earned by early entrants. However, the
expansion of the culture was not planned
and many vital scientific principles in site
selection and management were ignored.
The defective water intake and drainage
systems created a eutrophic condition of
many water resources. As a cumulative effect
shrimp culture ran into increasingly complex
problems like partial or mass mortalities
due to either diseases or environmental
impairment. Ultimately the sudden outbreak
of white spot disease in late 1994, threatened
even the very existence of the industry.

This article deals with the important diseases
observed mainly in the culture ponds of
coastal zones of India in general.

Infectious Diseases

Infectious diseases are the ones with definite
aetiologic agent and can be transmitted both
vertically and horizontally. Viruses, bacteria,
fungi and protozoans cause these diseases.

Viruses

It is believed that illegal import of the
infected broodstock and seed to meet the
seed shortage during 1994 resulted in the
introduction of viral infections in India.

Monodon Baculovirus (MBV) and Systemic
Ectodermal and Mesodermal Baculovirus
(SEMBY) now called White Spot Disease

Virus (WSDV) and Hepatopancreatic Parvo
— like Virus (HPV) have been the most
important viruses recorded in India besides
the not so confirmed presence of Infectious
Hypodermal and Haematopoietic Necrosis
Virus (IHHNV) and Yellow Head Virus (YHV)
(Flegel, 1997)

Monodon Baculovirus (MBV) Disease

MBYV infects all life stages of Pmonodon and
P. indicus and is transmitted vertically from
the brood-stock to the eggs and horizontally
from one pond to another through the
virions and occlusion bodies. Broodstock
may be the carriers, though they do not
exhibit any pathological signs as long as the
environmental conditions are favourable.
Seed production in hatcheries is greatly
affected by MBV infection. MBVY can be
identified by the presence of round occlusion
bodies in the nucleus of the hepatopancreatic
cells. Moribund shrimp exhibit discoloration
of the body. Under ideal rearing conditions
the virus do not cause any abnormal mortality
of larvae and post larvae. The major clinical
signs are reduced feeding and growth rates
and an increase in gill and surface fouling.
Severely infected prawns may display a white
hepatopancreas and midgut.

MBV forms large, roughly spherical, oesino
philic, polyhedral occlusion bodies (OB's) with
in the nuclei of hepatopancreatic cells. OB's
may occur singularly or in multiples. Early
infection may be detected by the presence
of hypertrophied nuclei with marginated
chromatin and displaced nucleolus. In heavy
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infections the anterior midgut epithelium
may also be infected (Lightner, 1983, Lightner
et al., 1983 and Lightner, 1988).

Definitive diagnosis is based on the
histological demonstration of oesinophilic
OB's within the nuclei of hepatopancreocytes.
OB's may also be detected in fresh squash
preparations of the hepatopancreas stained
with 0.5% aqueous malachite green. DNA
probes for MBVY have been developed in
several countries and are the most reliable
method of detecting MBY infection. A
commercial diagnostic probe is available
from DiagXotics Co. Ltd., Wilton CT and
primers for PCR diagnosis have been
published by Chang et al.(1993). A new
method of MBV reaction PCR has been
developed (Belcher, 1997).. This detection
assay provides information about each MBV
isolate at DNA level and the information can
be used to distinguish isolates and allow
genetically similar isolates to be grouped
according to virulence or geographic origin.
Otta et al. (2003) could detect MBV in 54% of
post-larval samples by PCR

MBV is transmitted by ingestion of free
virus and OB’'s and by cannibalism (Paynter
et al., 1992) and vertically from brood stock
to offspring (Bonami etal, 1986). Water
borne transmission has been demonstrated
suggesting its capability to remain alive in
the environment of the polyhedral occlusion
bodies. (Natividad and Lightner, 1992 and
Federici, 1986).

MBV is controlled in hatchery by avoiding
contamination and by strict disinfection
regimes. Infected animals should be
eradicated and removed from the facility
(Lightner, 1988). All equipment tanks should
be disinfected routinely between batches
of larvae and the equipment used in the
spawning area should be segregated from
the hatchery. Eggs should be separated
from the spawner faeces in which MBY OB's
may be present. Washing eggs with clean

seawater, iodophore (20 ppm for 30 seconds)
and formalin 100ppm for 30 seconds and
a subsequent wash of naupliai with 100
ppm formalin for 30 seconds and 50 ppm
iodophore has been recommended (Chen et
al., 1992) have been recommended.

Under farming conditions, severe MBV
infection leads to stunted growth, a situation
that makes the whole growout phase
nonviable.

Stocking ponds with MBV free post larvae is
the only way out to escape from this virus
under the present situation.

White Spot Syndrome Virus

White Spot Syndrome Virus (WSSV) now
called White Spot Disease Virus (WSDV) is
responsible for severe infection and mass
mortalities in Pmonodon and Pindicus
and cause the most virulent White spot
disease in the late 1994 in India. The virus
is known as hypodermal hematopoietic
necrosis baculovirus (IHHNV; Huang et
al, 1994) in China, rod-shaped nuclear
virus of Pjapanicus (RV-Pj; Inouye et al,
1994) in Japan, China and Korea; Systemic
Ectodermal and Mesodermal Baculovirus
(SEMBYV; Wongteerasupaya et al., 1995 and
Wngteerasupaya, 1996) in Thailand; White
Spot Baculovirus (WSSV; Wang et al., 1995,
1997) in Taiwan and SEMBV in Bangladesh
(Ahmed, 1996).

All viruses in this group are reported to be
very similar in morphology and replicate in
the nuclei of infected cells. Lightner et al,
(1997) consider them to be similar, if not
the same virus. White Spot Syndrome Virus
is not a baculovirus (Volkman et al., 1995)
so it is preferable to refer to it as White
Spot Syndrome Virus or WSSV. Recently
it is renamed as White Spot Disease Virus
(WSDV).

The most common symptom of this
infection is appearance of white spots in
the exoskeleton. White spots are more
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conspicuous in the shell of Pmonodon than
in Pindicus. It is a systemic intranuclear virus
affecting gills, hepatopancreas nerve cord,
antennal gland, cuticular epithelium and
lymphoid organ and for that matter all organs
and tissues of ectodermal and mesodermal
origin. Most of the affected shrimp exhibits
abnormal swimming behaviour, loss of
appetite, lethargy and finally mass mortality
occurs usually within a period of 3-7 days.

The infected prawn may display pink to
red discolouration of the body surface and
appendages.

The infected cells are characterized by
hypertrophied nuclei with marginated
chromatin and oesinophilic to basophilic
intranuclear inclusions. Diagnosis of white
spot syndrome depends mainly on the
demonstration of oesinophilic to basophilic
inclusion bodies in stained fresh squashes
or impression smears of ectodermal and
mesodermal tissues. Feulgen-positive intra
nuclear inclusion bodies may be identified
in cuticular epithelial cells and connective
tissue cells. As a rapid field test for WSSV
the gills and epithelium under the carapace
are excised stained with haemotoxylin and
eosin, mounted and then viewed as squash
preparation (Flegel and Sriuriairatana, 1993).
The infection may further be confirmed by
electron microscopy.

Diagnostic DNA probes have been developed
(Wongteerasupaya et al., 1996) and published
primers are available for PCR assays (Kimura
et al, 1996, Lo et al., 1996a and b). In India,
two commercial PCR kits have been released
by M/s. Mangalore Genei Pvt. Ltd., Bangalore,
M/s. Mangalore Biotech, Mangalore.

Recent experiments and surveys
using diagnostic PCR have shown that
approximately forty arthropods act as carriers
of WSSV. Within the culture system WSSV is
transmitted by cannibalization of moribund
prawns and carcasses or via contaminated
water (Chang et al, 1996). Crustacean

carriers that enter prawn ponds may transmit
the virus when they die and are eaten by
prawns and may mechanically transmit the
virus between ponds by releasing captured
prawns from over neighbouring ponds.
Transmission of the virus through post larvae
is unequivocally established. However, the
mode of transmission of the virus from the
parent to nauplii is a controversial issue.
One school of thought is that the virus
gets transmitted through infected Qogonia
(Kou et al., 1997) and (Mohan et al.,, 1997).
Meanwhile the other school says that the
virus kills the infected mature egg cells
before maturation (Lo et al, 1997) and a
direct transmission through the infected
eggs is a remote possibility.

Literature says that the virus can remain
viable in seawater for 4 to 7 days. But our
experience is that the virions in seawater can
remain viable for only 3 days (unpublished).

WSSV is being controlled by the use of
closed and semiclosed systems involving
the pretreatment of water with formalin or
chlorine (10 ppm effective concentration)
and storage of any water to be exchanged for
more than three days for solar disinfection.
It is likely that, effectiveness of treatment
would depend upon the quantity of virus
present in the system. Elimination of fresh
feed from the diet, exclusion of potential
carriers from prawn culture ponds and PCR
screening of post larvae prior to stocking
and implementation of closed system with
toping up of water or closed recirculation
system coupled with bioremediation are also
recommended as management measures.

Hepatopancreatic Parvo-like Virus

This is a single stranded DNA virus observed
in Asia including India. The virus has
been found through out the world and
has potential to infect different shrimp
species. Mid juvenile shrimps are the main
stages affected by this virus. Gross signs
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of this disease are necrosis and atrophy of
heptopancreas low shrimp growth, anorexia
and an increase of epicommensal organisms
on body surface and gill, secondary
bacterial and fungal infection. Mortality has
been observed under stressful conditions
attaining 100% within 4-8 weeks. (Guzman,
2000). A DNA diagnostic probe has been
developed by Mari et al, (1995) and is
commercially available from DiagXotics of
Wilton, Connecticut USA. Besides through
diagnostic PCR also it would be possible to
screen post larvae for the presence of HPV
and also shrimp feces for non-destructive
screening of brood stock.

Infectious Hypodermal and Haematpoietic
Necrosis Virus (IHHNV) Disease

IHHNV is a probable parvovirus that has been
found in the United States, South America,
South East Asia and Israel. The virus infects
cuticular hypodermis, blood cells, lymphoid
organ and connective tissues. It may be
present in larval stages as a latent infection.
The presence of IHHNV is suspected in India,
but no evidence has been obtained so far.
It is distributed widely in Penaeid culture
facilities in Asia and America and is believed
to be enzootic in wild reservoir hosts such
as Pmonodon (Brock and Lightner, 1990,
Lightner et al., 1983a and Kalagayan, et al.,
1991).

Pindicus may be infected with the virus but
do not show signs of the disease. Bonamie,
et al., (1990) described the IHHNY DNA ss
genome and forms the basis for classification
of the virus as a probable parvovirus.

The clinical signs of the disease include
anorexia, lethargy and erratic swimming.
Early larvae and post larvae, which have been
vertically infected, do not become diseased
until they are older enough to be within the
size range of 0.05 to 1g (Lightner, et al., 1983).
Infected prawns have been observed to rise
to the water surface, remain motionless for
a few moments then role over and sink to

the bottom. This behaviour may be repeated
until mortality occurs which may be 90%.
Pmonodon may appear clinically normal
when heavily infected with IHHNV (Flegal,
1997).

IHHNV may be diagnoised by the
demonstration of Cowdry Type A inclusion
bodiesusing routine histochemicaltechniques
for light and electron microscopy. IHHNV
specific gene probes have been developed
for use in situ and dot blot hybridization
(Lightner, et al., 1992; Mari et al, 1993).
With these probes non-lethal screening of
the brood stock can be performed with one
pleopod as the sample. A diagnostic PCR has
also been developed (Lightner, et al., 1996).

It is believed that IHHNV may be transmitted
vertically from brood stock to their progeny
(Lightner, 1983) but not proved beyond
doubt. IHHNV resistant penaeid species and
early life stages carry the virus latently and
transfer to more susceptible species and
life stages either via water or ingested with
infected prawns (Bell and Lightner, 1984).

Effective control measures for IHHNV
disease are not known. Avoidance of
the virus through quarantine is strongly
recommended (Brooke and Lightner, 1990).
Improving farm management practices such
as lowering stocking densities, usage of
nutritionally balanced feeds and stocking
ponds with more resistant prawn species
may reduce the disease of IHHNV.

The disease caused by IHHNV continues to
be a chronic problem in all shrimp growing
countriesand inIndia sporadic incidents have
been reported without any confirmation.

Yellow Head Virus Disease (YHVD)

Limsuwan (1991) first noted yellow head
disease (YHD) as a serious epidemic of
cultured Penaeus monodon adults in central
Thailand, South-East Asia and, later reported
from India too.

16
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YHV is an RNA virus (Wongteerasupaya et al.,
1995) with a number of propertiesin common
with plant and crab rhabdo viruses (Nandala
et al., 1997) YHV has now been shown to be a
corona virus based on sequence information.
It affects primarily juveniles to sub adult
prawns (Boonyaratpalin et al., 1994).

Prawns with YHD display yellow colouration
of the dorsal cephalothorax caused by the
underlying yellow hepatopancreas showing
through a translucent carapace. With in the
ponds, infected animals, usually between 5
and 15g (Linsuwan, 1991), begin consuming
feed at an abnormally high rate for several
days until they stop feeding entirely.
Subsequently, moribund prawns may be
seen swimming slowly near to the edge of
the pond. By the third day mass mortality
occurs and the entire crop is typically lost
(Chantanachookin, et al., 1993).

There is wvery little gross pathology
associated with YHD. Apart from pale yellow
hepatopancreas and pale brown gills no
other sign could be noticed. However, this
sign was also not seen in moribund animals
in Thailand, suggesting that this may not be
a reliable sign of YHD.

Diagnosis of yellow-head diseases s
presumptively based on the presence of
clinical diagnosis and the history of disease
in culture facility, region on species (Lightner,
1996). A hemocyte staining method has
been developed for the rapid diagnosis of
the early stages of YHD (Anon, 1992). This
involves taking a sample of haemolymph
from the ventral or cardiac sinuses, diluting
the prawn haemolymph in 10% seawater
formalin, fixing it on a slide in methanol
and staining with Wright's stain and geimsa.
Haemocytes may then be inspected for
nuclear pyknosis and karyorhexis by bright
field microscopy (Nash, et al., 1995). A drop
of undiluted haemolymph may also be
investigated for YHD using phase contrast
microscopy. During the later stages of

infection when the haemocytes have been
depleted, YHD may be diagnosed, identifying
characteristic basophilic pyknotic nuclei in
rapidly stained gill mounts (Flegel et al., 1995
a and b). YHV infection may be confirmed by
TEM demonstration of the non enveloped
virions and filamentous nucleocapsids in the
cytoplasm of infected cells.

A diagnostic RT PCR for yellow head virus
has been developed along with a diagnostic
DNA probe (Wongteerasupaya, 1996). Works
are underway at CIBA to develop a PCR based
diagnostic kit for yellow head virus.

YHV in Thailand is controlled using closed
and semiclosed systems (Limsuwan, 1991). In
these systems, intake water is treated before
use with calcium hypochlorite at a rate of
300kg/ha to kill wild crustaceans that may
carry YHV. In semiclosed systems, no water
exchange takes place within the pond until
30-60 days post stocking while in closed
systems there is no water exchange during
culture cycle.

Additional preventive measures such as
excluding potential carriers, not using fresh
feeds and not exchanging water for 4 days
where it is known that an infected pond in
the area is discharging water have proven
effective against YHD (Flegel et al., 1997).

Bacteria

Bacteria are opportunistic pathogens usually
causing infections secondarily in penaeids.
They are always found in the shrimp body
and pond water and cause disease only when
the shrimp is exposed to stress. A number
of bacterial infections have been found in
culture shrimp from the larval stage to adult.
Most of the isolates from the infected shrimp
have been Vibrio spp. and others include
Aeromonas and Pseudomonas spp.

Shrimp infected with bacteria shows
discolouration of the body, necrosis of
appendages and shell, aggregation of
blood cells, lesions with the vital organs
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and loss of appetite. Bacterial infections
in penaeid shrimp causes three forms of
disease conditions like erosions, lesions and
septicemia. When the bacteria infect body
fluids of shrimp, general septicemia and local
lesions like hepatopancreatitis, opthalamitis
and enteritis develop. If the shrimp is infected
by chitinovorous bacteria which are capable
of shell lysis, blackened areas or brown spots
form on the exoskeleton. Bacterial infections
are common in both hatcheries and growout
ponds.

Luminous Bacterial Disease

Luminous bacteria are more pathogenic
to eggs and larval stages. It rarely affects
juveniles and sub-adults in cultured ponds
to a specific size. The luminous bacteria,
Vibrio harveyi, dominate the isolates
from infected shrimp. Infected larvae and
juveniles become luminescent in the dark.
Luminous bacteria have also been isolated
from seawater with higher salinity, especially
during summer. Mass mortality often occurs
in hatcheries during heavy infection. It has
been observed that the growth of cultured
Pmonodon is drastically affected when the
luminous bacteria are present in pond water
beyond 1x106 cells/ml. It is possible that
the bacteria release certain toxins that may
retard the shrimp growth.

Vibrosis

Vibrosis, also called bacterial septicemia, is a
systemic infection caused by Vibrio spp. The
disease results in mass mortality of larvae
post larvae, juveniles and adult shrimp. The
common signs are erosion of appendage
especiallyantennalrot, discolouration ofshell,
red discolouration of gills, hepatopancreas
and abdomen, aggregation of haemocytes
and hepatopancreatitis. The infected shrimp
swim disorientedly, become lethargic and
some times exhibit vigorous movement
of pleopods. During moribund stage the
infected shrimp become translucent with

opacity (Lightner and Lewis, 1975).

Vibriosis is caused by a number of
Vibrio species of bacteria including
V.harveyi, Vvulnificus, V. parahaemolytius,
V.alginolyticus, V.penaeicida and several
other species of Vibrio (Brook and Lightner,
1990 and Ishimaru, et al., 1995). There have
been occasional reports of Vibriosis caused
by V. damsela, V.fluvialis and other undefined
Vibrio spp. (Lightner, 1996). Vibrio species
are part of the natural microflora of wild
and cultured prawns (Sinderman, 1990) and
become opportunistic pathogens where
natural defence mechanism is suppressed
(Brook and Lightner, 1990). Eventhough they
are associated with multiple aetiological
agents, some vibrio species or strains
of certain species have been identified
as primary pathogens (Owens and Hall-
Mendellin, 1989; Lavilla-Pitogo, et al,, 1996
and de la Pena, et al., 1995).

Diagnosis of vibrio infection is based on
clinical signs and histological demonstration
of rod shaped vibrio bacteria in lesions and
nodules on haemolymph. The organism can
be isolated on vibrio selective or general
marine agar plates. Vibriosis may be
identified rapidly in the fluid using the AP1-
20 NFT System which involves culturing vibrio
colonies on AP1-NFT strips and screening
the colonies according to the directions
(Lightner, 1996) on BIOLOG (an alternative to
the AP1 System).

Vibriosis is controlled by regorous water
management and sanitation to prevent
the entry of vibrios in the culture water
(Baticados, et al., 1990) and to reduce stress
onthe prawns (Lightner, 1993). Vibrio in water
column may be inactivated by a 30 minutes
exposure to 10 ppm chlorine. Antibacterials,
when, are added in to growout system, should
be through diet, at a concentration required
for inhibiting vibrio in haemolymh. Only
permitted antibacterial compound should be
used, that too by binding on to pelleted feed
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with a good binder. Administration should
be done during times of good consumption
of feed. Before harvest, a withdrawal period
of 15 to 20 days has to be given to facilitate
excretion of the compounds.

As prophylactic measure, formalin killed
V.penaeicida and other Vibrio species have
been reported successful in P japonicus
and P monodon by incorporation in to
microencapsulated feeds (Itami, et al.,, 1991).
Immunostimulants have been reported to
have some effect in controlling the moralities
associated with Vibriosis (Itami, et al., 1996).
Creating optimum environmental conditions
to the shrimp is the highly recommended
practice to help the animal without vibriosis.
Application of antagonistic Pseudomonas
(Anon, 2005 ) Micrococus sp. (Jayaprakash et.
al., in press ) and vibriophages (Anon 2005)
are the emerging prophylactic measures in
the control of vibriosis

Shell Disease

It is also called black spot disease, commonly
observed in juveniles and adult penaeids.
Affected shrimp exhibit brown to black
necrotic lesions on the shell. Chitinovorous
bacteria like Vibrio spp. and Aeromonas
spp. have been isolated from the lesions.
Gross signs of the disease include focal
melanization on the exoskeleton and the
underlying membranes. The tissues rarely
are affected in advanced stages of infection.
The symptoms are removed with the cast
exoskeleton. The affected shrimp do not
die from this disease alone. Formation of
localized necrotic pits and fluid filled blisters
of hematoma, especially on carapace can
also be considered as part of shell disease.

Tail Rot

Several species of chitinovorous bacteria
cause tail rot. The infection is more prevalent
when the water contains heavy load of
organic material, which favours the growth
of pathogenic bacteria, which accumulates

at the pond bottom. In the early stage of
infection, the edges of uropod turn black and
fluid-filled blisters form at the tips leading to
the necrosis and erosion of the tail margin.
These parts regenerate by the next moult if
the pond bottom quality is improved.

Chronic Tail Rot

In the chronic tail rot, necrosis and
putrefication result in the tail muscle. This
condition is usually preceded by a general
muscle necrosis, which is less serious. These
shrimps usually die within a few days.

Gill Rot

Melanized lesions develop in the gill tissue
during early stage of infection and finally
necrosis takes place, resulting in gill rot
condition. Sometimes the inner lining of
branchiostegite is also affected.

Bacterial Red Disease

It is caused by a group of bacteria belonging
to the genus Vibrio, Aeromonas and
Pseudomonas. Red disease is also caused by
aflotoxins and environmental stress. Affected
shrimp exhibit reddening of tail, pleopods
and legs. The size of hepatopancereas
reduces. Moribund shrimp develop a white
area under the exoskeleton, at the base of
the rostrum. Red disease results in mass
mortalities also.

With the onset of mortality, the affected
shrimp quickly become red when compared
to the healthy harvested shrimp.

Fungi

Fungi are opportunistic pathogens in
aquatic environment. May be because of
the less epidemic nature very less efforts are
made to understand the epizootiology and
epidemiology of fungal diseases in shrimps.
However, the known fungal diseases are
listed below.
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Fusariosis

Fusariosis or black gill disease is caused
by the imperfect fungi Fusarium solani.
All penaeids are potentially susceptible to
it and is a result of poor pond conditions.
The organism is ubiquitous and present in
soil and detritus. Infected animals show
lesions on the gills, appendages and / on
cuticle resulting even in lose of appendages.
Mortality may be associated with the
production of mycotoxines. The disease is
diagnosed microscopically on the basis of
lesions and dark colouration of gills and the
demonstration of fungal hyphae and conidia
with in the haemocytic nodules. Infection
starts from conidiospores present in soil and
water following invasion of slight cuticular
wounds. Extremely difficult to control
through medication and the best option is
avoidance, reducing crowding and there by
cuticular injury.

Larval mycosis

Larval mycosis is caused by Phycomycetes
fungi such as Leginidum, Sirolpidium,
Haliphthorus, Phythium, Leptoleginia.. Eggs
and larvae of most penaeid species are
susceptible to the fungi. Infected larvae
become immobile and sink to the bottom of
the tank when water circulation is stopped.
Secondary bacterial infection may occur.
Once infected the fungi grow unrestricted
and eventually replace most of the prawn
muscle and soft tissue. Fungi hyphae and
discharge tubes are visible within the body
and zoospore discharge tubes may be
observed protruding through the cuticle.
Diagnosis is based on the demonstration
of discharge tubes with terminal vesicles
containing zoospores. The fungi are
introduced to hatcheries by Brood stock
and their spore can survive in seawater for
longer periods and readily attach and encyst
on the cuticle of the eggs and larvae. Larval
mycosis seldom causes disease in hatcheries
with sound management practices. However

various chemicals such as Trifuralin, Malachite
green, Formalin, Potassium. Permanganate
and Benzalkonium chloride effectively
destroy fungal spores in hatcheries.

Protozoa

Protozoan pathogens are of two broad
categories, those, which infect externally
and the ones, which multiply internally. The
external parasites can induce gill obstruction
(brown gill) and low oxygen transport,
anorexia, reduced locomotion, low growth
and high susceptibility to infection by
opportunistic bacterial pathogens. The
main external protozoa are Zoothamnium,
Vorticella, Anophrys, Acinecta sp.Epistylis,
Lagenophrys and  Ephelota. Meanwhile
Gregatines, Microsporidium and
Haplosporidium represent internal protozoa.
These organisms need a second host fore
completing the life cycle.

Microposridiasis

Thediseasecommonlyknownascottonshrimp
or milk shrimp is caused by three genera of
microsporidians such as Agmasoma penaei,
Ameson (Nosema) nelsoni and Plestophora.
These ubiquitous microsprodians infect
juvenilesand adult cultured and wild penaeids
having a worldwide distribution. Most
microsporidians infect and replace striated
muscle causing a characteristic opaque white
abdomen. Meanwhile Agmasoma penaei
infect blood vesicles, heart, gonads, gills,
hepatopancrease, gut and connective tissue
as well as muscle. Infected gonad appears
white and hypertrophied while multiple
tumor like swelling may be formed in the
gills and subcuticular tissues. Diagnosis
iIs by microscopy and histology, where
microsporidian are detected. Transmission
is through spores released in the faces of
marine animals such as finfishes, which
act as conditioning or intermediate hosts.
Microsporidiasis is not considered a major
disease of cultured prawns. However opacity
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of abdominal musculature is a marketing
problem.

Gregarines

The gregarines which infect shrimp falls
under three genera such as Nemetopsis,
Paraophioidina and Cephalolobus. All
penaeids are potential hostes to this parasite.
Gregarians require at least two hostes, a
mollusc or an annelid worm in addition to
the crustaceans to complete their life cycle.
This suggests that the infection can be
avoided by removing the intermediate host
from the culture facility. Trophozoites and
gametocytes of these parasites occur in the
leuman and are often attached to the lining
of the intestine. This may lead to reduced
absorption of food from intestine and
occasional intestinal blockage. The parasites

can be detached from intestinal content
preprations.

Haplosporidians

Hepatopancreatic haplosporidiosis is

produced by haplosporidia. Eventhough no
clinical signs of haplosporidian infection have
been reported infected animals may show
poor growth. The parasites are restricted
to the hepatopancreatic tubules of infected
prawns occurring in the cytoplasm of the
tubule epithelial cells causing hypertrophy
as the cytoplasm is replaced by multiplying
plasmodia. Infected cells are ultimately
destroyed, releasing uninucleate stage of the
parasite in to the lumen. Moderate to heavy
haemocytic inflammation and encapsulation
may occur around heavily infected tubules.
Diagnosis is based on the demonstration of
multinucleate plasmodia in epithelial cells of
the hepatopancreas. Haplosporidiosis is rare
and insignificant economically.

NON INFECTIOUS DISEASES
Ectocommensals

Filamentous bacteria and ciliate protozoans
are common ectocommensals of

shrimp. Rarely occurrence of arthropod
ectocommensals has also been observed.
These ectocommensals usually do not cause
significant damage to the body surface of
the shrimp and they simply use the host
as substratum. Sometimes the ciliate and
bacterial ectocommensals cause respiratory
and locomotory difficulties when present at
a higher density.

Filamentous Bacteria

Leucothrix mucor, a filamentous bacterium
has been found to accumulate on the gills
and appendages of shrimp. This problem
is observed more often in larvae and post
larvae stage. In the adult shrimp filamentous
bacterial growth is rarely observed on
gills, pleopods and setae of uropods. Each
bacterial filament is unbranched with a chain
of square-shaped cells. Overcrowded shrimp
and water enriched with nutrients are the
conducive factors for the growth of bacteria.
The bacteria cause mortalities due to hypoxia
and moulting inhibition, when present in
higher density.

Ciliate Protozoans

Stalked peritrichous ciliates like Epistylis
spp., Zoothamnium spp. and suctroians like
Acineta are the common ectocommensal
protozoans. They affect all the life stages of
penaeids and form a fuzzy mat on the shell,
appendages, gills and even eyes. Epistylis
spp.. usually infests shell and appendages
where as Zoothamnium spp., prefers gills.
Heavy infestation results in the hindrance of
respiration, locomotion and moulting. The
shrimp become restless and frequently come
to the edges of the pond, especially in the
morning. Infestation becomes severe with
the increase of stocking density and organic
matter.

Brown gills developwhenthe gills are severely
infested by Zoothamnium spp. It seems that
Psemisulcatus is more susceptible to Epistylis
spp. and the pleopods are often more heavily
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infected. Epistylis differs from Zoothamnium
by lacking a central contractile myoneme in
the stalk.

Arthropods

A variety of arthropod ectocommensals and
fouling organisms like isopods, barnacles
and insect eggs are occasionally found to
attach on to the body of the shrimps, when
the moulting of which has almost ceased. In
Pmonodon an isopod parasite Bopyrus spp.
has been found to attach in branchiostegal
chamber. Large sessile barnhacles grow on
the shell of adult shrimp. Sometimes aquatic
insects lay eggs on the body surface of the
older shrimp.

Nutritional Diseases

Nutritional imbalances result in a variety of
diseases, which need further investigation.
However, the incidence and mortality,
because of them, is negligible.

Black Death Syndrome

Black Death or ‘Shrimp Scurvy' has been the
well-understood and described nutritional
deficiency disease.It occurs rarely in extensive
and semi-intensive cultures but frequently
observed in intensive and super-intensive
cultures where the natural food availability
is minimum. Shrimp with Black Death exhibit
melanized lesions in the epithelial and
connective tissues of the cuticle, eye stalks
and gills.

Chronic Soft-Shell Syndrome

The chronic soft-shell syndrome is of
multiple etiologies. The chief characteristic is
persistent soft-shell even during intermoult
period (Fig. 15). The suspected causes of the
syndrome are nutritional deficiencies and
poor soil and water quality. The water quality
in many regions of the coastal zone of India
is considered low because of pesticide
contamination from agricultural effluents.
Soft shelled shrimp are more susceptible
to surface fouling organisms. They become

weak and die eventually. These shrimps are
not fit for processing and hence rejected in
the market or fetch low price.

Red Discolouration

Red discolouration was rarely observed in
the juveniles of pond reared P. monodon. It
is caused by aflotoxins and environmental
stress. Improper storage of feed leads to
the growth of fungi that produce aflatoxins
and caused red discolouration. Affected
shrimp exhibit reddish discolouration of
the shell, gills and appendages. Microbial
toxins present in the spoiled feed or in the
detritus of ponds rich in organic matter are
responsible for the occurrence of the disease.
It is suspected that high inputs of lime during
pond preparation (4 tons/ha.) and very high
levels of carbondioxide (30-60 ppm) to be
the cause of this condition.

Stress induced red discolouration can be
reversed if the affected shrimp are taken out
of pond water and kept in aquarium for a few
hours. Red discolouration does not cause
significant economic loss. Carotenoids are
released from the affected hepatopancreas
and are flushed into the blood which impart
red colour to the body of the shrimp.

Exuvia Entrapment Disease (EED)

EED is characterized by partial moulting or
moult inhibition. It is commonly observed
in the sub adults of Pmonodon cultured in
subsoil water. Mortality occurs in the middle
phase of moulting. The old exoskeleton
adheres to the underlying skin and the
affected shrimp seems lacking in stamina
to moult. Nutritional imbalances and
water quality deterioration have been the
suspected causes.

Blue Discolouration

Shrimp  with  distinct or light blue
discolouration were observed occasionally.
The two main reasons for this condition
were astaxanthin deficiency in feed and
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environmentally induced stress.
ENVIRONMENTAL DISEASES

Often, sudden and wide fluctuations in
water quality parameters like dissolved
oxygen, salinity, temperature and pH result
in abnormal conditions in shrimp.

Abnormal Gill Colours

Gill diseases and abnormal gill colours are
the very frequently observed problems in
pond reared shrimp. In the affected-shrimp,
gills acquire different colours such as black,
brown, red, orange and yellow. These
colour changes in the gills are due to many
reasons like necrosis, presence and action
of pathogens, accumulation of soil particles
and organic material, low dissolved oxygen
and pH, plankton die off etc. mortality is
usually high when the gills are severely
affected. Heavy water exchange may abate
the seriousness of the condition.

Soil particles and organic sediment
accumulates on the pond bottom when the
water exchange is minimum. As the shrimp
always stay at the pond bottom these deposit
on the gills which results in brown gill. It s
frequently observed in the cultured ponds
with low water depth and heavy growth of
benthic algae.

Black gill syndrome in penaeid shrimp is
very common and has multiple etiologies.
It is caused due to accumulation of soil
particles and dead plankton on the gills,
Zoothamnium infestation, presence of toxic
pollutants like cadmium, copper, ammonia
and nitrate. Shrimp with black gills lose
respiratory efficiency and the consequent
mortalities may reach as high as 80 per cent.

Red gills are usually observed in sub-adults
of Pmonodon during night time and early
morning hours when the dissolved oxygen
is low. This condition is also found in the
shrimp with red disease. Mortalities due to
red gills are uncommon.

Orange gills are also found in the shrimp
growing in ponds built on acid sulphate soils
with low pH. Leaching of acidic water from
the pond dykes during rains also causes
orange gills. This water contains Jarosite
crystals orange in colour, the accumulation
of which result in orange gill condition.

In those ponds with rich bloom of
phytoplanktondominated by diatoms, shrimp
develop yellow gills due to accumulation of
diatoms.

Muscle Necrosis

Muscle necrosis results in penaeids when
shrimps are exposed to stress-inducing
conditions like low dissolved oxygen,
abnormal levels of temperature and salinity,
overcrowdingetc. The characteristicsymptom
of this condition is whitish appearance of tail.
Affected shrimp may recover if the condition
is early and stress is removed. An advanced
condition leads to a more serious chronic
tail rot, which is already described. Muscle
necrosis was noticed to be more prevalent in
polyculture ponds with Indian major carps.

Cramped Tail

Cramped tail or body cramp is thought to
be a result of sudden changes in salinity
and temperature and internal imbalance of
potassium ions. Cramped shrimp develop
dorsal flexure of the abdomen that can not
be straightened. Improving water quality
parameters can reverse the condition. But
the shrimp with advanced stages can not
move and lie on their sides. These shrimps
will become an easy prey to cannibalism. The
exact cause of this condition needs further
investigation.

Blisters

Hemolymophomas, commonly  called
blisters, were very frequently observed in
pond reared shrimp. Fluid-filled blisters
form on the inner and outer surface of the
branchiostegite and ventro-lateral portions
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of the abdominal pleural plates. Blisters
are fluid-filled structures accumulated with
blood cells. In majority of the cases it was
noticed that the blisters form on the inner
surface of left branchiostegite only. The
cause of this condition is not clear. Shrimp
with hemolymphoma in gill chamber may
die due to difficulties in respiration, because
of the pressure applied in gills and hindrance
of water flow over the gills.

Gas Bubble Disease

Supersaturation of pond water with
atmospheric gases like nitrogen and oxygen
cause gas bubbling. Microscopic gas bubbles
form in the gill tissue and the carapace
becomes swollen that results in swollen gill.
The head of affected shrimp looks larger
than normal and they eat less. The early
condition of swollen gill can be remedied.
In advanced stages, the number of bubbles
increase greatly in the body tissues which
result in death. The dead shrimp float to the
surface of water with the head exposed out.
Gas bubble disease is not common but is
serious when occurs.

Whitish Discolouration of Shell

It is caused by the accumulation of organic
material on the shell of shrimp. The shell
of affected shrimp becomes rough and
dull-coloured with white patches. These
shrimps cannot moult. It was noticed that
the poor bottom conditions and inadequate
water exchange leads to this condition in
Pmonodon. Heavy water exchange with
improvement in pond bottom quality may
abate this problem.

TOXIC CONDITIONS

Rarely, some species of dinoflagellates, blue
green algae, diatoms and certain microbes
secrete toxic substances, which are thought
to be responsible for toxic conditions in
pond-cultured shrimp.

Haemocytic Enteritis

Blooms of Oscillatoria spp. causes hemocytic
enteritis in the juveniles and sub-adults
of Pmonodon. In the affected shrimp the
gut becomes red and mucosal epithelium
undergoes  necrosis  with  hemocytic
inflammation. Mass mortality is noticed
within two days of the onset of the problem.
Secondary bacterial infection of Vibrio spp.
has also been noticed.

Other Toxic conditions

It was observed that certain species of
dinoflagellates and diatoms cause rapid
mortality, even upto cent percent in post
larvae of Pmonodon in the first month of
stocking.

In several ponds, blooms of toxic Rhizosolenia
spp. were observed which cause physical
irritation to the gills in the sub-adults of
Pmonodon . These shrimp were restless
and jumping out of water frequently during
daytime also. It was also noticed that feed
consumption was decreased during these
days. But no mortality was observed.

DISEASE OF UNKNOWN AETIOLOGY

There are certain  conditions and
abnormalities in cultured penaeid shrimp,
the causes of which are unknown and hence
termed mysterious.

Winged Branchiostegite

It has been observed that the carapace
covering the portion of gills is laterally
enlarged and curled like wings in the
juveniles and sub-adults of Pmonodon. (Fig.
18). In some cases the gills are normal while
in others the gills lose their normal integrity.
This condition is most commonly observed
in the shrimp being cultured in subsoil water.
Nutritional deficiencies, mainly calcium
and heavy metal poisoning are suspected
as causative agents. Administration with
vitamin C, calcium and Lactobacillus has
eased the situation and shrimps regained




D.Qlle. af)OEMOd)Bo

normalcy after the moulting.
Depigmented Shrimp

Rarely, Pmonodon was observed with heavy
loss of pigmentation. These shrimp lose
their original brilliant colour and turn almost
colourless or brown.

Structural Deformities

Structural deformitiesare prevalentinsome of
the cultured-shrimp with hatchery-produced
stock. Most common deformities observed
in Pmonodon were eye ball degeneration,
laterally curved abdomen, undeveloped
rostrum, tumorous outgrowths on the
shell, muscle swellings in the abdominal
segments, curled antennae, rolled antennal
blades and enlargement of single eye ball to
an abnormal size, i.e., opthalmitis. chemicals
and antibiotics used in hatcheries to control
diseases and to improve larval survival may
interfere with gene expression, resulting in
structural deformities of this kind.

Recently one particular deformity, ie.
presence of additional pair of uropods that
are developed by modification of last pair of
pleopods, was noticed in Pmonodon, which
might be attributed to, that of gene mutated
expression.

Emaciation

Emaciated shrimp have greatly resorbed
muscle tissues. Emaciation may result from
nutritional imbalance or loss of feeding
behaviour. These shrimp are called loose
shrimp, which are not to be confused with
the soft-shelled shrimp. Affected shrimp do
not moult and shell and gills may turn dark,
thus making them unattractive in the market.

Tumors

Tumors were observed occasionally in
cultured shrimp. An overgrowth of muscle
protruding through the joints of abdominal
segments and ventral portion of telson was
observed. Pollutants may be responsible for

the development of tumors.
Green gill

Though very rare, green gill condition was
observed in the sub-adults of Pmonodon.
This may be due to accumulation of certain
pigments in the gill tissue and exposure of
shrimp to heavy metals like copper. It was
also noticed that the gills regained their
original colour subsequently.

INTEGRATED DISEASE MANAGEMENT

Apart from viral pathogens most of
bacterial fungal and protozoan pathogens
are opportunistic which require conditions
unfavorable for shrimps to cause infection.
There fore an appropriate disease
management strategy should be evolved to
implement at field conditions integrated with
the culture practice. This include selection
of disease free (pathogen free) seed from
disease free broodstock. Development and
maintenance of pond conditions having the
parameters within the range, implementation
of bioremediation for active removal of
detritus from pond bottom, unionized
ammonia from the water column and
lessening the formation of hydrogen sulfide
from the sediment and bioremadiation of
the same. Prominent environmental quality
parameters to be managed are dissolved
oxygen (>3.0 ppm.} alkalinity (50-80 ppm.)
unionised ammonia (<0.01 ppm.) nitrite
(<0.1ppm.) H2S (< 0.03ppm.), pH 7-8.5 soll
Eh (> -100mv) and sufficient phytoplankton
bloom to have sechi disc reading of about
30 cms. Apart from this application of an
appropriate gut probiotic antagonistic to
vibrios, vitamin ¢, prior to molting, digestive
enzymes after molting, feeding calcium and
magnesium prior to harvest are the major
management measures to be adopted for
preventing the occurrence of diseases in
grow out system. The inevitable component
of the management strategy is the routine
health assessment of the stock.
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Closed System Shrimp Culture

Earlier it was believed that frequent water
exchange should be of great use in managing
health of the rearing stock. But-recent
studies indicate that water exchange alters
the parameters and disturb the chemical
and biological equilibrium of hypolimnione
and the water column. Since shrimps are
Poikulothermic animals they may find
difficult to accommodate the changes
occurring frequently. A cumulative impact
will be outbreak of disease especially of virus
aetiology. Considering these facts a closed
shrimpgrow out package has been developed
with integrated disease management by
the Center for Fish Disease Diagnosis and
Management and implemented successfully
in several farms in Kerala. The Center is in a
position to extend this as a service to those
who are need of such a technology.
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D.QIle. af)O6MO)Bo

TUIH)S)HO8 ajoor MMss a9 =lafles)
&S @pHoemeansied Mmoo 1S60Mm
188 ©EUISHAIaIA6M al)0onlal,

alj0olaldud MIBm1ee0m @ EeSTTIS)H6)MN
HDPE 093867 2.5 MM af)@slaljo &Moo O6M=0
wloleasmo.

QMBI )51 HO8 HE8]H800] ololendd

DOV HIS)HUD  O6OHHI0 e  Sal@an@kn
Jo ABIVIEREE @Oo®I0ly] AUSATm)IM@IM
Jo DEBMVLH)S)dHUB 2101w 5H8F 8066/ @
©1BLOENRENZD)EREME. SD6EREM HESs 880486
@016 BTUIT G060 HSS1dH8)esW)io el
2o ©)2lj@0R01Ee)AI0M (AlED o (VIR 1ES

6Mo. O al)0oleld:8)o, ERE&:OT QAILIS:S)o

allatemiwlod eicy@ow HDPE aleié.g)es alliuomssjo 9qalcmoméaB8)o

mleaallanoalam
DeHB)OS &Mo(mm) &eplw)es ale)ajo DalC@iNo
BOTULERSE)OS (Ull)alo
audalal
0.5 mm 12 mm 5-7¢cm
midezlee)analo
1.0 mm 16 mMm » 8 cm to 10 cm
1.26 mm 20 MM 7 10 cmto 12 ecm
1.25 mm 24 mm ” 12 cmto 15 cm
1.5 mm 28 mMm ” 15 cmto 18 cm
aljoonuel
2.5 mm 20 MM 10 emto 12 cm
miBelee)anaio
2.5 mm 25 mMm B 12 ¢m to 18 cm
2.5 mMm 40 mm » 18 <




D.Qlle. af)OEMOd)Bo

8al0@)10W] DaleWIWlENAINM VAN
@0ds)o. FlR0alalm)EOWIANSS 60) ATITU Jds)
sk 3 @gsleud ool lea)an@os.

60eI&:asw)o 1.5m (Migo) x 2.0 m (aflo)
x 2m (@@%¥o) agm @raaltd @rwloleesmo.
EDTTHOOTD D HSSHSOH6 W DOITV | H6)510d
@ esg@le:g1ed  @RQUIUDoM)TLEe  QUAIBD
05 ACIMNV6B368 AUSBTOYM@IE.
aljocaleim]@ansémo

H3lw)ss HDOPE owadedsosns (2.5m) m1d
BN al)0onlale:ud 2m(@r¥o) x2m (aflo)
x1.5m (MIBo) af)m @RM)I0OEW G eaemo
e clunflleclon

oudcal midemosmo

D3 J68B68 OOIW TG IWIT USGG® YN
@kNYo MoEB&EHIBNIM Mo @BM)EWOLR | AW
2U3IaIs:d ealtMo @ ALTINS)EBHEMR 6.
a@doujemgies Mise, aflel  agrmiueisee
@RM)alo@ A0  @QSMo  DOHOGTN 1R)SS

AUBSHBYOS Y Qlahalo, SN Alallajo agomlal

o B66IR©) .
OSMECLRINEND QIAle: (D

(AIWOMAOW)o  HMBLRIET  DalBOUTlajosT
oudaialsud MBelee)mo aemealosm alal
&0 HDPE qlele:egs e@realatila] @y6)eic0
SEMmaT 2o(@2e] a0 daasm’] mglggdm‘rm’kb%

aflalemioied alejaloe @ren.

OEMERINEM QUBIGUD @yE)RIAQ@TNIGD 6l
ol aedau je)eTm)smERag AU8AT )aN@IMmos)
DOMAc. al®)alO)Tm QIBIGUD OalEGWIU1e6)
GMUOU ATV BH)ETMEBBUTEE  lD]B6) 803
DEMROG)IM@KNIE HOMEAINETS aldkhUd Dal
e o Be o™ @RE1e:0a 0.

puialaiamgies MIdanaemo

DUBQURIGUT alj0o QURIGE8EHUD alallaje &)
ool @RWIvleesme. 2mx1.sm alallaja)ss
alj0o QAIGd DalEIWEeaN ATV dh)S)
&0dee 1.8m (alflel) 1.am (Mise) 1.5m(@r$s)
o) alaflajonla)ss oudaialeud enlsmo Sal
(Cwlelept=) ol elg B

ailalemwied eI DI &OMERIINT Qlald8)6s allaeeaRud

mlecaailessanan
@ealaijalo Seplw)es aelalo DalewWoo DEryEBE}SS QYoo
2/3 10 mm oudalel 5 to 6 cm
2/3 12 mm audalel 6 to 7 cm
2/3 14 mm ayudalel 7 to 8 cm
2/3 16 Mm audnal Not recommended




D.Qile. af)OEMOI)Bo

QOITVYB)S) BB ReaIdalOImaEH]G8 Haloses]
#8615 80)M@1M CAUMEEIW)S8 ald6ER)d: (3

23TV EHSBNR @6 COOTTIKD @Ml kR0
wlgoweleasmo @ ReETINS)EEENEWD).

aflaflmv]l eealaeud, oIgoqyles eniooel)&ud
(200Lr), ©6a06NIG ©6alaf)dud  agiTnla s
MLOWOREMWOWT  DaleWoullaeam  &allsEs)
BUB. af)aMOTD PN LRIV WS MUOD
alleeyamn @)S)eu886 200LT algoqule; eniooal)
S0 (8 agLRo) @EMo

a0 eg050w Salewouilaayanakn vo@]
WOW @RSa| 6NIOBRNHUS Galdglelaldaflafim
SHWO)BHUB  Dale@ole] &)S)HSID  O@:S]
QU Le6Mo.

AUy S)HUd ReDWEDIE8  oqafla]

@ maln)gs olole ud
891 H68:)S 10 RO S AEIIV Y E:)S) 03
90afla] MRTM@IN el aoeaEkd &)l

08 DalewoulBeon)Mosm. @ know] alel)
ajo &)Stw (8m) e@6ERIEY @) 108 B9YH)aM
2010000 D BP0 CIBEs @RYM)AIOD) 18>
20w ealsmo oafla] MBECEEG. VT KYOW
oo led £0afla] o@eaEkD @ )0keskd &d
DalEWON 1o )EUEMo h)S)dhid ebS] MBET
EMRM. @)SAMN &)S)HSB)NS al)0olld:ud &
g1 20qflesssnz@osm, @S oudnlele:g)o
£®:30QNIN@oEN. DUdalaled wolwow ©I1c]
©led @ovan miedeeym@lal 32 mm Qllal
mss  afllaflavl eemtags)osaomé' mdaxlse)om
M@ Dalecwawlesesrz@®osm. 1.8m X 1.3m
X 18m aleflajomicd 2)0lea)syom  allallovl
06ala[Ineo™ 26mMEd M10ajosm MUlo®:0)d:03
DENROB)TND.




0h.0ll.Od. af)OeMI)Bo

Cage Fabrication

e AN WSl




0&.QllOd. af)06MIh)So

Asian Seabass harvested from Cage
3 . = , - NS




O Z1BNNSEN) M RLRIDWV VO ORI/ O3 ) SleAl

) S)AMBAV § o o]

eao. afle:omd. allag),

qUENIERQ @090 MUealayiakny (adlasoTms)
0] QIMEREmOMEBHMEo (af)06mModSo),
AN00WLO®d all8., Od:0afl - 682506
vikaspattath@gmail.com

Mob: 9447993980

8 B:51HBISHO) M KA OOl | OdG) ]
88l & )S)ATBTV) B) axfl

@)BEERUY, al00DASEUB, WOMEUE af)mialwo
&M (alWOMAIW)o S ISEe)M LR
saB@ 1036 [S)ANE.  SE)H)IN =D UWERE 3
MUO0ANBMNMN &H)S)E@)es  MIdmosm @]
Haked Mo @leajlo AUy@ M0 1@
@1o3 @YEM O®S1ISHO)MN ERAIDUDWEERS 1D
DalEIWIHHIM DM®H)AN  &)S)dhud  miden]
HEYANO. DD H)S)HB)eS Mdemosm aflanl
@OO@EBAYM dH)OUID D B6)0.

LRADDWEEES)OS @AW @RYo allgen

S)afkn @STYRISH)EMINEPD, RETVALED M0

oo SO BP)@)M@ M LW IW)SS

Ba]owosT)  OBSlEISHO)IN  ReIDUIWEERSES

)S)DOTV Jby ] @M TIo0 j@ow] QoM.

)S)&8)16s Mdansemo

05 )@ 0al  @:)S)AGHTV Jdhy oM 18600100 MO

)51 MR lee)m@l  ®0ePalom)am

QUM @) HO03 /TLOWMEERUE  @REM  (alWomao

Wjo BRHAUWDIRIWIHNSST .

» acdmuieEses Mieaalleeymoimss alal
(3.

P alesd eaomlslsesyrmatmes  allall
Ul eean®lo.

> aesd meemled ol ok oo
wled allmymila] mledeeymmoim)ss allall
Ul @6m@d MUlosH0)dhid

P @)s)srdes ayegleyes o)s] akel

amdauyee)eom)EEag Micadallean)main)es

el

&H)S)AOT J a0 a@gal)o  (aldWOMexg

(JQIREDToeT  @RMGWIRIPIW  deplalal

Q288 !W)EMMIaInoeMss Qlald:ud @l
S)Be)d af)IND. DV @®H)S)HUBEE S9N
LRAIDWEEREINAI &)S)h@)M0WIBE @RSIMND
MalORIW QY@ 0000 l)0oRIGHUE Dal@oUT]
#6001 af)INOIEM. DODEODIANSE &)S)d
gled @51y s1@ (1mm) HDPE alewowy]a)
mdeelee)am Qeleud  @ReM  Dalewow)]
SN, MR IS @IS  mdealee)amn
S)S)HIB  @REN  HIS)OCD  @YMOWOETVM
8 @@®I0L0  HalQaN@KD  mowlees. el
BVIOT)HSIOS @RET M @M Yalod |20
@ BQUEMo d)S)E8)6S @Y Po MBIV eSO .
2 2106 @RYRASSs LAIGMVOOIVGS KD MuAdal
ooyt MR Iee)m &@)S)edee 1.3 )
@O 1.5 ﬂg(& Qlen @Yo DEMREMEIWIRee)am
@06 Dallmo. HEOEOHANSS :)S)h0BH6 2
alood aisale 2 2198 aflmiw)e perrowiol
SN0 Dallo.

®)S),08  quadafllem)ymmlm)es  quoelo
@10B6TINS ) H6 @D

7 06000 2 alosnsla)oe @Yo aIElee M
rungle GOUEMe @ lREETIHS)HHINT.

7 OlesmmS)ee)0n RAIGrUOmTV)EUS @)s]
#6)mMekN)e 2y aflgonuyEwky Oalewo
Wleeymal @R 1eao)o).

7 8QIN@3 #6080 al@la)demaco oife]
@al0d: )M 2LI000WEERMY BY1NI0ELHEMTRM 0T

» @noloacw MENE1NNM3EWD, GBRYIW)ESEWI
waljlo 988 qUOLKIBW @ IRETTHS)H6)
GMUOMD  (alG@ dh (I@IEO0W MSalSleud
L fleE1BL66N2@o6M.

Qeldid ReDOOOWIGE OaldaEsleslsse)am

@MW) 88 & 0)L6068B0D

algl @O RNSS 6aloeEE)d:ud Miainlled sy



mailto:vikaspattath@gmail.com

D.Qile. af)OEMOI)Bo

@oesmeslale allallav]l eeala))&ud Dalewousl
2] MRIBOYIM a0B80)EUB @RS &)S)O©D
@08l MRIMI@EH) MM )0 EI0R&E&HEAAWS)
gsm)o. so@mow] 3 seml [/ (somm)auyomu
Ms8 allalmu]l  e6ala))&ud Dalewoullesd
QMm@oem. 2 2fpd VRIS Ok lanss
afeg805)&:08 @yem 9o mow] alewouless
TREMRO).

MUlosn0) & U3

aflaflmyl. adegog)esled aels:ud aagl £=a10
OIS MU0 186)ETUIE  QUBIG:UE  DE]
wow eloled @ovan misdeaymmakn ml
B:0)H00 @RQIWinoem. 32 MM aomumsSs
aflalavl eoalafietd 1.9 M Misced @y0la]
@em@d MI0a] MUbB0)@ud Mdenleson)an@®o
oM. @3 MIdeE ey M los:0)d:ud @)
SO &0elo MEMITISEIMDM)e @RMOIW IBTLM
06000 §alQ IO DD ) MND)YAEN).

)5)H: 0886 cauenz] Mda]ee)an es9a] &ud

Q@3MVL6ERU3 210S1 UL SO IOTEe0M)e al)O
ORW)ES alddlaglod mlan)e agje AGIM j&e)
GO )6ERES  TVoR&HISMM@IN)e VOO TWoW
50) 200 2)s] @YUMV, aBQalo
Mo )06  QUNI@)BOUT 6062 @QUSMo
somocmlanss ms] midmleseszo. o]
@ aggQuje @mMewomRio allallayl  esala]/
HDPE salewowila] 06rrose)m &H0I@ @per.
ooimowl 40 MM aflalmdl eealafio 40 MM
ey alellajss HDPE emg)aoeny oalewo
NeLOERO).

cm‘l'gnmumo (anqlaly e(s)

@OFAT) Baldd:)IN @IQWIETT) M3 L) ED B> 10
@"]gmoumo Dl EHOEMRDOEM. 60)
@Igalo@eEmky  ano)EFloo 15 @esl ol
@lw)e Misale allelw)e o vlesas=@o
e, MLoworsMow] snal midamleaane no
alals@)o ooqules ealdgblaloaflefl|d e&mge
Dalewouila] @R,

AOIAV DL alB6  @RAUIMSS  AcdaVio
@106 6TTHS) HOGD
P &)E0mEEes (U)aendw]  @Raludlo

myrueemoe allee)am allronaT 1wl enlsyam
QTITVEBEE8 BN © 0SB S) BHEERO) .

» allalemm @)eljo &)sko admuieaEmes oo
EETTTNS ) d36)) o

¥ alomUaloo c@eflee)m /| @olealesymm all
RONON T3ISOUONW BFINI0BE)d:

¥ @0 2)0D af)s 200VEOETD QUS| OE:06ME
A lalsMmME 1M alodne)am alleoncmlal)
SSOUOW O 0EETNS)E6))d:

> ©WRIo19 @eusmao®] M@ &0 AGBTU
U368 O 0EETTNS)H6) &b
(D)RLRAIAMIVY &bl aHllEs E@RMN)ECWIRINIW
ATV \EEBUD
SO127108, ©1eaflw, sogoel], alos.
DETVEOROS & )51 El0d McaHallend
gl lsae)am menvvweasgled alloedaally
2)88 (4CM O@ 6 CM QUOD) DOTV §d:)6T0T0)
@Re8 60) 198 &)iled 40 af)sRo ag)am
SN mledualla] AUSROBOAMN@OENT.
afyOMmo@d ol
OBHEOO BY)HO)STEMO @R WAIDVDWAIEET
@b 2100 #))6n] @RESaTd 75 ATV L)1)
B8 QOO QUSOTMOYIM@IE.




0. 0ll.Od. af)0EMOB)Bo

Sl | T ]

Fabricated Cage




0&.QILOd. af)0EMmI)So

—

CMFRI - KVK Team visiting cage culture unit “~N

- e T~ — SO —_—

Pearl Spot in Cage




DOTVYEERS)OS GaldaeMljo @Y Mmldadsmal)o

@0, all. R eEualood
(aB Ve j@d cmcomg’lcgg & eannl)
260N ENIGWIESH:@MIsER] cWlalnwm,

STVMBOEE 298018 aflauoTmy okruda] smayio

0o 0

vgcochin@hotmail.com

@Ry;)6Lo

2aoTvy @jadlied ©19 Asen (nowomiad
a0lee)am allau@aosm. &)adleeow] =el0u
BB I8 (Al @8 @06 )M IEMm S60U3
SO ATV (BRO8 AUSOT®)EMIND @RAIQ)
SOOOUUDJROW BHHEMo AIEJDSJOBIYIN@IETT.
00 qUMBERO D @AW S @19 ME3&1WoTd
QO(@ER ERAIW)ES SLIINBMEUI® aldlal)
GEPROW] DaleWOIWeR|S)OIAINNT  TVOWes)
SHW)SRV). DOV §EaldaHsMTD M allal ToeH:
o le@eg0em oalles alaolee)ma.

@RAIBOOAMTL BRSNS &aillane @Re@Io]
O @RS aldlloaimomlal)e Grale)
#6 Mo MElSHAN OIQWEs  TUYAIWOMROW
B0) al®:)ME. &HoveMo (ald:yo ks @raIw
B6) RIBIA0EH)ON BaldaHHEaBUT MA)YE6) 6@0S)
£0)0I0M  SHYleTmoNnAl MMV EERU3 APAIW)HS
oM@ Moo MamIde] @BeRINIMESS
QO EEREOW]  HOEMAINM &YW HOIBS).
Moo @ea3l@oao, @RMIGEINJe M@)AINl)o,
@paies aflalwied WemiBow  &)OOlERo
Q)o. @RO)EBHINE BaldadsM WVOMI(@o @RAI
00RO J68E8)6S  al®loaimomiale  (alowd
M 2@a018e)m Allau@mos).

@320 Mo &HYIEeMM EHUMTTORIBO
£al ATV 168RE) 61S O lgwlale @rseaskuilolea)am
Galda¥dh CRISHEEROSH0Ta] 2MY1aNee%0.
1. 2=elo — Water/Moisture

2. eUEQIMI @) L8603 — Dry matter
eezalmimeeud (Organic matter)

@peeRIUM®)e60d (Inorganic matter)

315, 602 [1-682018

1. @oomU o Protein

2. Wom#6wd Minerals
3. womyiso Carbohydrates
4. alalemeeud  Salts

6. laleearud (Vitamins)

6L QUM @) H6 0D

BalOaUSARISHEEEOSL00  ELOAN®)Hes1aIs
sarle0lee)m). @0oMUio af)M® ERAM)YERM
Qlje LIV IERMNNR0WT @R W1E6%0. BN
OT) oBOOIWIAe  BOoTULEERUD,  @RA1EMO
@ogearud (Amino acids) ew:06nzoem M1dea1ss
05 I0lee)Mm®. Ele AI8Balde)e GRONAIT)]
GROWWSM 880 Moo  @RM § (TN Gald:H I
@06M). RSHUEMATIRNSS M@0 AIR JAOAIAND)0
RIEE 1O @AY EERUBLEMYTLR] (oo
eoled @ 20 aloFl/leeicm®)eow @oal
MO @ERAGROS GRAIUD, G@RAIEMOIGRABRUY
(Essential amino acids) agamyo, 2Q)88AIOW
@palwjagioem  @ealemodeaserud  (Non-
essential amino acids) agymyo algleeyam).

womeuud,  OMORLER (aloMo  &2lQ)am
Gl0nM&H6aRB06M.  WomcEnglcd  @pssasiw]
OlEMMM@ @RM=Ro  @ReM. modlalssEslo]
H6)IN @RMM=mOCM axrvgjealony (Cellulose)
af)MOEM AlO@)aN@).

OEBOPYaNBHUB, OB:P)algeEsgowd (Fatty acids)
mden866a]g101ee)mm). BHUTNHO AN OS
@O(@o BIJAOANTN 6d0P)a|R6EEe8  GRAIUD,
O&»0P)aN6BROSM)0, (Essential fatty acids )voe'
@68 @ean 9@ aloFla{l806alS)aN OE:0P)a]



mailto:vgcochin@hotmail.com

D.QIle. af)O6MO)Bo

QEEEO8 ERPOUUDIRLI0TTD  HBHOV)a]ABEEOBI o
(Non essential fatty acids) @msm alo@)om.
O&>P)a] (AIWIMo O2IYINE DVO2EIMETT).
WOM | SHEEBOBEHNOUT 2.5 DSEAE &H)SIOT OVD
2Ro O&09)alld Mim)o aleynos.

210USEEO8W)o, WOM)AINIMEEEOsIo V)
A ACAIDAUSHETBOSANOET (Micronutrients )
Alo@)ME.  =QUSHEERS)ESW)o,  WIM)AIQ
AMEBBBIESW)o  HY0Q]  R&HEMTTY 1)6S: 103
‘@al0n¥d: MM sooweaRwdses (Deficiency

diseases) £:006M@O&H0)6TE.
RMNusases o] aoodvlendo.
1. melealw =aleeesud (Vater Soluble Vitamins)

Q.QCB:OQJAC{EJGQI@ =l eeasud (Fatsolublevitamins)
B-complex =lalaemudz=ioide qul agyario
2ReIOTo @) I lae)MmaIw)o 86BMoE1m
SFlaaam eauemowmlanes  vdloomlealse
alegym@)o sIosslw)ssm  allmdeslss
OalS)INDYA6TT.

ece;owgcgcsam) =laiseasud A D, E, K aganial
0500 aflod  akee)mal@ie,  VuETooD wd
O»P)a] M)SHEHeISITNEONSIaje OO
ool 80) allwlaler Morely enw sa)am
Q@) @06,

wom)alalemeaglod woleomIm &)k emo
@d @PHOUIMBSOIOW ORITD WD) EEUD
(Macro minerals) ag)tm)o @OO@ERYM &)OETI)
OO D @YU IMBBAUNW  MLYEHUA WO
#60d (Micro minerals) agyan)calo@)mm).

Macro: Ca, P, Mg, Na, K, S,
Micro: Fe, Cu, Co, |, Zn, Ze, Fl, Cr, Sn, Va

R&HUNOD I ap@ =olldsesowonne @
Gal0aHdh68303 @RI IMBSEMIM T @RS6ars]
WI5I88 e&UMeT qLMEAND®  E@Yandoo
(Balanced diet)agiam)o cualey@  @@anooo
af)M)o al0@ON)aN@OEM.

aejdiadilane ©@lp  mualeyonowlol

SO6Mo.  @ROYEEGHNE  eMmawlse  ©lg
amioneard  womnd@lonow]  @)glewos=]
afla 80y maleyoriw  ©lgelwwiosEEso
H6IDOT @R DBONVJOBIAIOBMo  @))U0ND
MVAOWBOYTN@OEN.  @REOBIETE @19 (Vo
oalm (Feed computation or feed formulation)
ageaslam@osm  womi(@ 1R ealg)moY
af)M)o, AENVIOIOW)ES MIBIROETN  TVEE:D
sang)@o6m (Fish feed production technologies)
eom] evalles Aleee) M. @19  MVo®alm
Wes @M Ml QUSRETDYIN ATV SO0 16X
Gal0a¥s: @R0luo 68308 (Nutritonal requirements)
@0 161010 018 6D 0611

PEARSON SQUARE

Pearsonsquare 9alewouila] @"]g’lum’]@o lagch)
£$6)6MIoM8 R @19 AUMI®)HOB)YOS aBEOS;]
Bljo BO) BaldaHBHEH e @RSl 2o(@sea MW
(0186008 TVIRLIRIAY). DB B:Selafl[Roda)o
2lmealosi)e Dalewowla] 40% @0oMLjo @RS
a3l 6o) alwlmoe ageaslom ellclnnall: Dl nensl
EMOBeIo.

B0) 21O)OTH N QUKD BHI6M) LS8 @10
QUM @) B6SIW HSLla[lRoL 1MW) o 286l
sko)eswio @MU 00tds CREUO|SITTE)d:.

®Sla{lbose 43 26 25 /28 8 100 = 78.95

/ 4\
aloeeeleng msyes  olgaluioolaisess]

wivlesesr= OO(TUé(UTﬁﬂG)(T(Sj @80l o)W
QM af) ).

2lmdentos] 65 3 3/28 8 100 = 10.72

3 Diagonal @y cB:SQI%_ﬁGmOcB@'IG)(T?)
M ooEmIed MM 40 &l¥la] QeecH®
QEXTTD @OPOTTD BHOEMKES (3) BOEUSGIS)
QLTS

@200




D.Qlle. af)OEMOd)Bo

> @REOEAI06AI MPealoSIW)NS @0V 0oud  AMIVL&SO)ETN)EBOS &} nHlalsomlod moses)
@oled k' 40 &1¥laf alaeoPoeED a) ST WRLIESOME @O0 6ERud

S0l e06MIod (25) EOELORISITTE)db. > DETLEOETDNEES  CalglIRIM®  @l0)

» 20O QAULIHCD @HMIRRl GRE6
6U3UD ) S) .

5 Ao od Gal@GHe6TR oeaselgd'lsmooesﬂ
6)(@) @ooUbo 25/28 X 100= 89.28%, &AUvl®
@@ Galdesasne a1136nloSkw)esS @rotto
3/28 X 100 = 10.72% o) el@lee)yom).

> e2led &)s5)@@d @1y UMIO)Ee08 9alewO
WBeHMe NI 63 @RAUIW]HS GaldaHd (MNoal)
MsOW)es @eslnunomomisd @ealaw aId
Pele] GRAWOS 00EOET &6MEjallEla]
Pearson square @ 9ale@onkeeoa)ammosm.

HIT AND TRIAL

o 1OIWNT 100 V@AIMTNTE agl@® VD)
@0Mo 6060 ©lp aIMim)ale DUe|S)ETmEM
oam  MlEea)on)eroadacs 60600 @9
AUM®)Aled MIMo afil® Galdatd:o RIR§D0d:)
@™ BHEMeeose o . Calculator 9alewow]
afjo Computer@d excel work sheet 9aleow]
afie @9 TVEaIM MSTIIN@ 6.

5108 8308mERM Ma] @aleMo 6®:061R)
@0 lOGEHEMBOY

310 quoekesglealss (8 @smles)olekylkso
MUAWo) OHIEN)  BalddH)ETUE  ag).oul.
)88 QU OMETY o3 QO(@®o 606
Eal06)0MD (LD |86 dh.

DTV | S6))6T0T0) }6836)S &y ok ls@Te Ied
o6l  allsymelm  oml  ealoghkooind
SHAI0YEHUD @YOHHIOD @O @ROMDE 6@
OSSO G D086 HXUW &)

@roasm1ee)olm @UDaHo dH00) HUD
W)lelans] B)BOTO 16l 60880
&)90HURQ O] HAUOIBRIBE 8¥la]

8105 JOTD) )6 061 = 10 186)) .

80) 2em1eaolm @uato HIOKD MIM)o
2103 @)eTm)eERes @0 alls)d:.

@yam afly 12 2emlee)okn etoade ©19
OH0SYTD @)SET3Y o,

@O ATV BOOTTIENS 5% af)n E®0E kb
3 emosEBRg R0 ©Fo MEdE:] ©)S6B13)d:.




&HO1a708 &) aH]

@wd. afle:omd allag).

qUeNIRB:0 20QR MienlaHieflny (anlauoTmy)
Q Q 00

Yo QMEREmOMEBB(Bo (af)06ModISo),

e00W LoD all. 8., O]l - 682505

vikaspattath@gmail.com

Mob: 9447993980

@»@)6Lo

‘01271 ag)im Gald BS:UBH)ETLOUD @ET
paimogloes QIo@lEd aI88@)0)e af)aM@)0
alosm). ©)all@)o EREMIOSIaje BokW)o GO
eMEER M) OH06NR0&:00 AEd U jnllealseRg]od
012 lmemos 2a1oseud 86O/ TWo. af)mo
WoRl)o BHOB TVABOIB S12lmIem" Muemunom
2@d U200 (A6 |0al86)d:m)o 2010-201 QUGAHo
6012708 UGV @RI |86)B:W)o Aali®).
@& B8O kd MM o 21166 M & 012 1M 1603 (o
IO &S Hsan A1e30d MIs)eskaden
oo 0 lee)mm). eHEaTTIEAILE  QUE)MM
afleswos  allemosmuemionle:des ofielal &)
ot @lolled  ©@Qoosem @l
£l J0osme@  (afleallzale.  af)anomd
QleEowdRdILOERTN  Al0Wes @Y VoL
meaRgkd S 1a71mm @aUUD 8000 @)0QloeM.
@RO)E®ISTE@ETN @rA1es MImlo wWidgo
& 12703 @)osTmAa|ed Mmamyes acdau ol
alemITd ag)TDO0)EE. ag)imomd ©)alld)0nlo
SEMNM@IMOEY 00l QY 0LRMA0E0WIF0M ol
86 EROTWORIS)ITNO).

af)BS0aT8M)  V)EOQMMVINY  agiam  LOOMY
(@1 MoaoT kod carao’]co)s)gdsgcm DD HOW@I
D@TVio  VD)RLERRIIWEEBE RN AUSBOMO
QRIN@IET. @R@daje (U0AV120T  &)BEERUI,
alo0 @S0 @)S6EE @710 EBUDBTN)BE Sa 1013
05308 BF RAIGTLOGOMYEUD ag)aalwed
Q00120 dyaH] ©21QoAlm AT §@osTT
@123,

al)@sn asdajeweoniw &olafind 780 (Koo

QAU Qleyeadlale 150 @M@ 250(WJc QIOO
alanalo)ss a3 isErudeacsm  alllsmieicd
B)SIOTB @RHUUD L0008 OBV, GOQ RAIDUDW
iel=ln) mg' MOSd M@BILY EDMEBRSIW al)’lnd,
@0y, ea1mId, UEoEd, @&:ogosmll ag)amiaiw)
O H60|GR0, BOWICWO HOIXIM &jaH] 62190
QIMM@OEM. BHE8TW G 21)0)d60 aflal eal
mIBesg)sglaje 2y =ale(rodq)eaiano
QoUW @RSTNUAIME S @@ 1D Bk
621D @ QUOYMYEME. 00 &1 @8 @y aH] fal
QIEMIOUY BO) HaNEHSA MUNRITTD afd:GRUvo
30,000 H)ETMEERHSAUSND  AUSBGEOIUYAN@I
. AflalemMET KT alddh@0d:)m (Ulajo QIE)
MO afdeR00 af)S DO Al0® A0MVo
Qe MuaWoe eeNE] QI)6.

&R11B @ D E6 @RM)ECWIRINIW  &)So
B0)LOTH

e 12’13 byt @RYRoE e M@ 1603
@)586000]1 &iaHlDeecw] @leeaTms )T
BH)BEEBUY, BDMOS)HUD afMmiuIesl alowel)
SBjo @Y WATVIVIEES)0  DallBOl00ls
SOW AGBAVYEEEB)o Ao al)BEPaoW)o  20g]
Siadllso QO IROBHeTR@oAT. @)SOMN
sysooieal allaga] meaencmln @»m)alo e
200 &:)000Wo (aleWoulesasnzmos. allag)a]
@)21407.5@3 06PW)8S RAIVUDEBRSITY afEea0kn
500 &L(WJo af)hEmomlaljo, 7.5@0 @RWldo
O8E RAIDUDWEEBE Y 100 &LWW0o af)an &6
H6IM)o @RS &H)IAOWo (AIBWIUTIBLONZD. @)
s QlU&6ER08 AUIZE)M@INOW] AUS(alew
o MSTTHEMo. BO) afLed RAIDUDWETHTE B0)
S6M 2 l26Mdbo m%&aﬂ@% 30065 1GRI0 ((NDo GdhD



mailto:kaspattath@gmail.com

D.Qlle. af)OEMOd)Bo

F/@0000] &H0a¥i00 @RYEM DalEWOUTIEGLEENEO) .
OEEBOM  AUB(IBQOWo  MSEH)IN@)US]
RADWEREIRNSS o AUISHEEESIOS  af)FRQa)o
AUSB2|W)o @RWIEHAU)ITNIET. DTTHODT |
ANSS TV)SHUDSEEES)o R )alOlHEEES )0
DOV | )60 68365  EDaHSRMHUOM  alE0Bm0
683061

&ola @) eom)aBeg Meatalend

SIBOOND  &H)ETD)6EROE V@M 8e)aMn
@kny mym] e wosely ©)8mEEsled 6)
@o¥al easso M0a] HESERMOEM. D
soawsafled  @e)sasgled @y
usEEgIes 2@3alodMo  msamlelee)o.
BOUEME(® GB0a U= M02,| GaloSIom 108 @l
0)egied ealMmo &I &H)EUEEEROS 60)
quoaieT) Mo 29 MUORIEBEEIERISE O&:06Ts)
GalOGENE®. SOTTHOTMKD SR
B)TMEEROS Byt IseEnglealss Meeuall
S M@ M @M )60 6803 @rs@IIw arI0w!)
SB[/ BHAI0YSHUE H)BEHIORI OSSO IED
30 2knlg A AUDELOTROOED. @ISO Vo
QB0 SHAUOYEUD @O HYE0QQOWT db)
SOORI 2RAl ATV |HETTN IR0 sk
ealog eI £010)egleales 63E1ee)d:. sm
(ol 30 rzﬂqﬂg' Qe @SEMM@ M) BUaHo
B)ETEEEOS  5)B0ONRWOW| &,)BeEg]ealse
ooamallsemo.

@10W)o al@laloimal)o

QT H)EODEEEOS  (TEdHalla)) @ lTmoEd
2 2emlee)okn  euiato  ©I10e®0S)ET @)
SEEBOQMMOVET.  @OFaT  Baldd) 79
oSN ME@B®YMOOB:ITD  )BEOKD  alal
lnaglalnw] Ml @ de:cIomod @“]QQJOL@
68308 Mu0valla] ©710 @GS MG BLHEMR@ 6. @
@] O)alEDRNSs an0&SO1 ©1g MEd&:OTTmNAIR
alalerElnllmoss, @alls, agamial &eldom]
@710 OQIOIEHEER@IET). DTMOT I @lo
@QOOIBNEIUID  &H)06  @rgalled  @lnd

ealos], & 100113 632105, cfapblalvnlelaplNlec)

0al105], @800l afmlUW)o E2IBH6)aNEY
mamowilee)e. aorLjE e Vel LICGTL]
6X18 & LVBROMo @RS M) Enlonal &Y
Pe1o] W) @"]9 @3 dlolrusesgled 3 emosenglalow
@EXTN MO SHOONIN@oEM.  ATVje  US
M@ MU 1]
v lesasrr@osn. sl

@it  @RPal

Qpleri:lage @low)es
@RS00
OO @Q200BNTN
wld B0leedd 1% ofMmeomoded aflooaid
womeinlsm  alwlme GaIBGm  MEIS)M
© QOEES1eOS gda] ©I0ImeqS)mo]
Mo  (al@lenowuns®] aldrtlaflesmmakno

QAU 1eWo0)86) M oW e6) 0.

SO10108 £) 6T EBS16S IRy

sowansglaje mlmje 2y =envowssRsied
MMye  (aldi@0  al@lee)m &1l o)
srmsEEes AUsdem] alldsesam oo lwoem
(alwommo)e Manlansse. oo es080
alrb@)es @oWAIW] Muomunom anlauodmd
Qléh)aflo @MENITL MLAdAIMEBES) o &0 1alm
Uo® OOIBMEIN (AED do alRLE 18]
MSa{lelnselnle)MIErE. MO SHHT (Al
@O lo)) QAURYM af)0eMod)Bo  dhyaHlnlleem om
e (mBOmod oI @w &l by o leled
@100 1IN OTV) U8 MSET KUY )6TTE.

aEVyB cdlwleoal Reln)emailanaioe 20q])
UDIOmRNe CRINEMUIW (al®ICRIW Ao

RalgTeemo  myemalanioce  mlainiRam)om
@Im)e 2@ MSalSldhud TUFle:Elee) M@ KN)o
oM@ 1R @ROINNE:E @R MG ]
@ @06

&) 86E8)6s MBemoemo

2100 @ R0, TR0l 2o @ klalne
088 @)86ER03 MR BOIM@EN  &)S)DTD
DA (o, af)(MOED MNRIGTHIOM0 el @, M ISo,
o] 200 ARISH:6ERUBEs @RM)ILL@RAIW] &)
geEEg)es alallajale @@ ie @000
@06M. @RM)EWIRINIW BO) E)STKN 300




D.QIle. af)O6MO)Bo

al®)owo @7100d aletswsslale alaflaje 06n=0
S)IN@06M Oallmo. &)506m aamlalwleo fal
01w )868B8KwD dhnH] 21Q))ETUIE allgenl
S)a] MEMITWIDAIW)e GRMIWIBTVMW)o
MSEOANIN@oET. 9alEORW BO) &8O
M aB00QU)o @)0sT@ 1.5 21000)0 &)SIVo) 2.5
2’loososslane @Yo @M DRI 1EEe6MRD).
aNISso aflgenis)a] LA
al)@ehao@io AOTEHM D@ &M ©lo I iod
@QeMo &)86ERUT MBI 1BLeRO .

S BEOROS  WIO) VM) YRIHO) MM S5
QUBLAICWIWo

QOTV6E3U3H6) @RYQUUDIAOW RHHUEMN alEodmA
saBgies  @rsa] aldavlafleesemie  =elo]
B0 !EMMIAININEe HWAG)GHW)o alQ)d:
a)(M@OEM  QAUB(AICWINEBIHNT0  (alonols:
DERURIGH 0. HBOOIANSS VAV olld
6BRUD @RyEm Lm&ouomo@%nymm’]elges =)
oo AN8s G@REERAI lG0AMNEREAS MMV 6813
8165 QUSBLTER)0 (AIRMNMO® Mo DDE:)IMN
SORAUWOIM)AINIMEIRB0EE]  A000)AND.  TVA
o)l plqB b Ics) 7t 40)) mgawcswomm’lmgeswosrﬁ
mmé%m&muﬁa&é (ol 00D moeqaqnsusmrom'l
MONIUDROW OB AINIEMEERUY AlR §A0E:)IN®).
MUV JQlOISEEEEIOS GO0  RAIDVDETD S
UBRL Tal86)MEmIaSIcje RAD) alOIHERS)6S
QBB 2 j@)o QUBRLISH)IN@IET €D MUV jo Ol
68138 )0, 22010 ) U 6TIB )0 AOTV § 65161010 }6BBS) 615
QUISA WO @O 0000 j20Q @IQWoET.

)80 Ralo Mo eaamamya)mal @rs]
oSl @M AUSAICWINe  MSEBIENRO.
£ORAUAISo (2106MdE:0) 10 MOE3 15 SEMd USD
oS 60} aoHRG Allmoccmlanss &)s
@O el Bo) QUG ([l SR M.

&) INIW (AlCWIWo

DOV dbiai]l  MSETN  &H)@eEns|ed  oallm
20 OIS »HEPIW  BalBHe)MD RS
Al 1EME&:EAIW aDRIEEUE D6IM=0d:)M).
anepoml maiemleal afllaga] @)eljeolendo

@O MLOWOREM @RaIMuNWlealss (7.5 @)
©@d 8.5 QIO0) OEHIME)UBISM)o, U}
qumoe:GGTao’aas? {ald000 m)oG({‘gnSdGTT)(UTGﬂ(ﬁ'
a@o00e @R JMMOGAISHMAID  BaNIMIano
oo ar @ SWREm)&:W)o SalQaN@OET.
)SOOD MUV §o I SEBBUBLE @D 0010020
Sodenlemesny eisesmuallemo (CO2)
aej® AR a{lee)H®e  OalgMN@OET.

a)fRoml &) 8EOIE8 (aleIwlee)malamo
ansal

BHS)O @RV 1Mo
(allag)a) 6.5 ®oey) : 2000 kKg/ha.

MLOWoEM @RI W)emMo
(aNaga] 6.5 @y@@d 7.5) : s00 kKg/ha.

@)00] BHOBW)EMo
(nag)a] 7.5 my@@d 8) : 200 kg/ha.

H)SOT) SHODUNYEMo
(allaga] 80 @y&gkad) : alspoml aaleneolg

RaIG QM0 1)emmlalnidcoe :

LREIOT 16T 1DIEMMTRINIOD 6 (aIWIMAIW) 6 @R LT
o flleammmo Raie oo @oalmlaleww)o,
2o 16 iy /lolea)m 80em IR0 emo
@TOMW)o CRET. RAIDDQOD A VTV jalid,
68303 (V)@ (ald00@mIaNdo  LIaMIRL yOTe IGd
(Al HOUVTVOEQaKEMo  MSAAN@) QUG I6TY
DOV 6BRU386) @ROUUDIAIW B0&MVIERM 2l
SO

HORI0QINNNY Q@ IWIMEERUE At val 60
SnkRamo @rgallem &0 n0w] qulouime
ealQo. H)SOO® RATIHOAI 608V IERONO
@zl ®oalnlal)eow] emalgle IMWeals]
clee)mmosm. ©@oalmlal @Sl =aieo|ed
@0almal &)06ITH ZRAIDUDWETE IEMSH0UD &:)0
a 801N 20(@C GRANETM) GalR0MD @]
BS). af)TNOED, 21)S)BS  SHORIDAITUNW TGS
Sy aon jsEaprdes wolocmleal @rRm
©le> BRAIDAIEES)OSW o A0 W10 (ARG




i O . afjORMNoE)B0

Mehgje BUROE I MSA)MENoeD &)
S B0AmISRaD @ndhy, LGy B0aT oS8
SHOBIOCLCUOTIEE Sl ilea)nm Ao, senud sy
MODEEALT 27 @YWEE 30 (T s @Basy S
(UEMDEE MWOal0TIRIMoeT DEmite,

000 dnrmeeuMETTes) S0 miltEa)  me
D 2 e e S:]5)mnh MUan 0w S0
A 04HINA Sd061E 000198 S0RI00LMLNLE3
MUOBIGTIAGIM o SEmIod 2]/l ee o
ATV ERaON0 @Ral &Sm0 ke o,

BMOdh o] cusloni,

alld, AllUORSI ~BRERl aTUsall oo
EalR)D8 B0) ERMIBSI adlmimiq) et
siTuE al] AIMTe afj0m © aldmamETendo Oal
DAMOMOC, WRIMTRL MM LSR8 )as
EWHO  @ECITNETmoeT emudiall i
TUOMO DA | SaEmooTlea aTa.

Encchi ik

20 emuaf, omelss ea00Wh {Eda
Blf DaEWOTlooeTs emusall  ruimles

DEME0AS]OTIHL. 20 emuA].On0moE S8 T En0
ALEIWeNsa  af00h albdaly  MORT @)
BRIy ROUERE0AH] WITlk] @UESWle MH0jajlo
SRIBTT FI0ERUE £8:05)80a o, TRRIETT IR H6T
200 Dald@eMe MO eUSSWlo &0)ajlo
mWANPN®NA (U T Ome @l Olwond ool
SOOTH HF|DOITT (LEDDIPE G)0o @o® anoaT!
e all AMISlend0 ofINUEET of) 51860,
ERRNITRT BRI BT MMOSEmIONATD)  @cusna] g
D lHLDETE B0 AU BOWETY HEEO0 [N
B8 SHOUIBWO o851 D0a[BHEETBOETY, air
e nfl imias ol SaoeorTle] sEeIrmT e

o o]

FRBIBEMEN] TUTUAICISEREIES  BIOMT  £HEnE)
Al IS 18 DO MRS, @uds all tuflmia: ool
MUeELl, SReIUIE UM LSHERE|aS SO
7 (Ul mom o R swEleanle, el
Wil GlPlle SOWIONn Seiee &Sk
MU ILSEERRIas  Emotamitljo  &0smm
amiafall (WIMTH @)l SEIEHIER £H060H
MU IR S e S EWatilaMW]e @aaTs mu)
Tl By amiis,

s all aknis ayello ~

cusimd e o
arucBo’ @loocied & 00T e

@2 1o 40

@O\ ET IR e TUTLAQI0 IA6ERAUE  ££08T
SaSIOT]. PO TuamETE  SosmilEando
BIELE BSJ0WONT DSWIENE, @neUlmoWons &)
SERL 280 SHIR0SRO] @000 Ak
®mBlo (T0EH06TEmOETT,

a0 @)med 80 eoordclaTood cusm e ont: dn
MEWOLA0W TV A OLSERB1ES dndllam
M adla ke 10Ty,

80 e Ao a0 enan o anoiio G DD,
WOIGTIGE  GOUENE(RD UL (SEER R as
@REILAIET milallallBajoma.  (USnIEWwowe
(UFIBWI  drag@ il @00 0)TDan]Ime) s ud
AfjSYEEMI TUMILe LIRS 0S MO &)5)H,

ol

ERRIETEEROH0 M0al R 6 @Eaa o0t DelEmo
(la] @SSOOOLOTDMOST]  SREEER0t0 i
Mler aEmoyEERsles (UEhagell CUSanildse
muoflaiieaie.  alielalkl, #00a] gl gom
sERE nieals UD]RUEREIAOTVEERUDEE @ e
T2\ GO0 WialTBl Z8'C @ETT ag)imont o0y 22
a2 (uanEines MUt Ble (LSm)
CLIOE TUOUTSE ML OeTTT, &)@ o ool
RolS  EETULEEEUD,  MOa0TIR 8 SKD S0RN00
uniane (278c)  Le@IOMaFmoEd SenE)o
@IOTIENE,




D.QIle. af)O6MO)Bo

aoruj@ERglanl crINEBUd

> @RATDRIW AGTV EDINEMUIW @Ral)@QR0w]
DOV [y o 1O UISOHOW WMo (al@le:)alnd
@ erUowlee00)sne.

Bl&H 6m 68303

» DO 6EES)10S QS0 dh)0W)d:.
> o 6800 @0aWs) 860 AUOOO 0 1E8)d:.

> 200  acnieEsgled  mlerno/e=lales1ed
MMmM88  @R(HREMNEERES

BRI 1B6)) ob.

(@ e U]

> 2ao0 M 2)ea1e)es Mo e @06 E kw1ee) .

QETL JEOOWEBRUE  al)BERAIWIe SWYIHE
LoJocsco)oo)']oeam%. Q)M O@D @ADL § B IUNEBI3UD
QAUEI L) M@ IMSE  @)(B2H0)@Al) 0D
Af)SISOYTNOIEM MAID.

OOV CEIVEEBRUE  QUE)MOIMSS  (alWIm

& 00EMEER WY

1. @RUDOMI @AW @l e led @00
MDY :

»  DONERWREE G@ROID AW  GaldaHd:
681300 @RSEEEIY @dhHEMo MY K186 db.
@RV e TMESs E@RsQd @100 MEB!h0
olRlema,  @ralujomlawlse @100
MN@B dh) .

2. @O IRIRNSS  &orloQITuNd Ol o
meERg)o, AaHicUIMBE  alBORMOEEES)OS
moalaljal)o.

3. 2ENVEREE MV)sdaOIgleDm  ©lo o led
6600 jo Sl d.

4. @MU I2OW QYTBEHOY)DANED  E0aoem
@)S)OED ATV J6BBOS &)0a] MUORITTH USO
QIR

5. @oalMal (&a0e 1®a0Q] AIRRY1S6)d:.

6. melomloal aly/lvleemm sosmUkRemo

@RS &)0W)d:.

7. @ETVEOINUINTE:S)OS (alEQIUdMs/BRIWND
fMYBOTYOS @A NAIW 6)nl®)dH@3.

Lm@‘]emommo@cggm«%

» mEemmiainioomEs Ralo 20 dhya ]
SEOIERISS WO, oalinseale/aimio;)
8608 agrmial (AIBUWTB)MNE® CSW)d:.

3 @M@, 260, of)BeCE ©@)SeEElwal )
@RSTET &)S)AN® BFII0B6) .

» &l lisamsinndo wyermlalnion T
M @RM)alo0 |20 2o ATV |6BROS
QUSAWETE) .

3 alloom MIMmSs @EINAINANTE:80@ «loPa
@ 68308 /=108 oM U@)eS (alEUUD
Mo @SW)bs.

» 20w @raled Bo@o @19 ME3d:)d

» S0BAsIed AUSACEMUNNE OaISSe LA
WOMAWo @Q)d:. BETV B @low)
oS @outlntsSo agimial @)9)0ind @0g] &s
).




&)86BglenNo Sela1m Qlem)EdaldBMo MSOMIo
WO, alflag). Aile:omy & @I, aHIBMOSE TUY(NIACREM Y13

B o] AUREmOMEB(Bo (aflOemod:)So ),
a0 OB all. 6, Od0afl - 682505

& a1a1B: SEmkT @080l Moalln ©)allyo

MEBBHYTHNOINORIDM00  &Ho1E1M e jalleal
68300 OB IWALH @ (aflo. GDYEL LRAIDUDW
seeglao 800 malwwssglaje 8o)dla] s
©IMBS HFINNSBGINIEE B:BaHedH6)0 DA
nfleq|gal @EXTNAOEM. og)csLso%mB' VY@
gﬂﬁm)'lm‘)' af)m wOM(@I@ MoaE1ed @Bk
O S)IM EDD ATV YEBRUB MoMuoomE™® allaflw
£2aI6(MIOIY)&S1Ed T H2l0 w0 alaikw
©)20W BOIMITY BiaH] §2ID®) QUOYINYENE.
al@lal)@6m AUBBa] af) @M afdHGBUDo 750
(W0o QIMYOAS: R0 150 M@ 250 (N0o QIO
Qlenal@)ssa@eecsm Alllemiwied Graluy
£000 HOOW)IBB.

BSISYOT BB aHSHB DV RoUNETIOD B
QM@ D)@ H)EITMEEE8 LIS M@ M)
88 VI  H0TTH)  @)searl.  &o1aN0d
Q@TV | 56))610TD)6EBES  H)S)OMRI0W o al) g led
mlemno e@os)@gled mlemo alls1eals)omos
AllalenMo 210®@) O@:0melo1ea)Mmo. @yl
10} Le00 afOIWEMONS !YEMEAMW VR |
2’103 @ )Tm)eERes @YD O &150mow]

@) B@osm.

&012'10% allowm)cdajormo:

&@12%rd QU U@ @D af)alo o
englane @swls eeooaEEes oal
alolfleeyensslano Sanenuel @O @D

AW QORW)o SBHESoNIG MEEd  Wlo
MO AUOOW)S8 &HILIL8QGS1TY @yem ol
H)S)OA0W)o YT IEERES O afoRln{lee)
ME. QSR EWE] (~IRMHMAETKD @GO
YN BTN YEBRS D QO(@R0EN  @RYETI-6)l6d

QIY@I0Mo  eI0an O] (AldhSHO&) NG
UsAM Q)M  #)gmow]  Mmsee)am
SHOIMYHUD (alRMM ot TR lalles)
enod  mem @I MSHe)aN@oW]
$06M00. OO A)BS WEMBUY @RS
alm’s @)seis)omo).

012118 oflemy@dalosme MsE YOk
afQQlje @RM)EWOR o 600) RAIDNWEIBESIS
@RM UMW) &1SHOYN &)BEBRUY @R,

&) BEBUD BO)H6)CTUIDB (VDRVICSOENE &I
68303

eal0lwemo, QRlemI CBPpW  &)S6EEBUd
aflor)@3a]ozmare Imow] DaleWoUflea0o
ag)Bs1alje 30 XTVY 2O@ 1 ageed AUeo alal
Q288 £)BEBEUD @rsm @rEl®:oAlo. @Yo
2 2O 5 GrS| QeD G@RE)MNMO Oall
@o.  BBEERUY  AlE™EIAj0BMe  MSEIH M
@l aymm] ol ololled 8o)eesmo.
@3 00w SH)saBglonl &S AoTVEEROSW)o
BB TLUIVEROSW)o aldlel)@epacw] aogemo.
HBAOTVEEBEUE HE127IM)HU3 SN D)SHS)0
Aflelem®) QUGN &:)E0TH)EEREBW )0 @ (d:nla]
R HEN DO BTN kN O3 ED6M @MV J6BT3UT B6
)ETMEEBOB  MUoOBHHUBEYMDKT  &:)S)TD
SHO)OMENBHU  MSEOMEROOQ] Qo). o)
S0 )6ERE)OS @@ R0l @®O® 1M y@ow]
BH)OBE)BHW)o MalQo.

SBMUaL /oo jEEg)es  mdenodesmorkn
afQQl)o @RM)EWIRINIW MBPo &)BEERUS al
@lal)OR@0W)e AIGla] DEMEN)H ag)aINIE).
oOUE] SHSOOIORI )20 HSOMNVL6EBES)0,




D.QIle. af)O6MO)Bo

DOIDYOS AYSHBYo, HYETMEBES)0 )6
20W)o MUTla] GalOEITN@OEM. af)IMIEB af)alo
&)BVEEBBY0  OTMOA D  DENHET  HBATGTVY
a@Reg MWlkfleam oo @ealaloamlleadm
mowleeymMmoal. Emos  M0aNalE,6E3RE 13
&R /@y Mo B EBE0D DalE@Iw
8a SO AIHW MtllesemEmow)e alo)o.

06ERA HBATTV eellclnnfelaizzi=lgploll
Mo MIBUBH9)0), @a0)0l allefpose), s1avlow
B )TN UM TLOWIVEMWOW| O lBWD
Wla)) AUEYM@. allsmioied 20 Kg. alossiod
aRlee)am slrulol eees alutlmomkn 2600/-
@)al@oem aflal QE)IMO. &) eTUE &)s
@@d 200 (N0 QAURTDE6 @10 WD GREM Dal
swouflesasz@. @)eeolnal ansSscH ol
@SOl aleaow] &)oaf 10 emuag alod @oee
£)-06M2) QUM )BUdAH BOLEMo OO Dal@WO
N1ee)IoMm.  DaleoUlee)MOIM 98RUTIE6)
@k 12 @em1ee)d aymI 110 @egalled anss
O 108 @)@ RCT U EesMo. @D 100(N00
SHaNajjo MSeMo &SSO  ©oalleal 11.00
aemlewossiaflal (ouwlanss Elurvemslod)
0o alWwloe @Mk allFlesmms)on «)s
o103 af)alo AlveEBglR)e af)Oo B2l 86
ook sFleasmo. DEHOEM KD BFla] @
610103 10 M)@@B 30 AkN10) 0B H6)SEGE ®EXTD
af)2l0 SHBATTVYEERG o Al alo0e] QIEYINE
2100 QEYM@INMIUEle] @600
aal oalewonls] AW  @HITIOWS)T
SHBWEMo. HBAONV6E368 MR oBdLERMo
0210@ 24 26MIBNR HEETO @)SEIGY 1
emug’ muoeie® 4 Kg, agim e@omked &)amo
WDYaIGWIUTBe6Mo. DM INYEUWDaHo 2 AYDED

é»361MJo.

3 GlUVo &@6ME  HOISSo ST &80
mlosaonnmmosm.  @)sdmm el
2l06Mdbo 1 OXTVAZ MUOAIETS 10 Kg. ag)dm (&
@108 ©210K® oJoqle: 210881wd Mloa] ]
06W aal0ky RI006ERUY DeNMRIGE | HOISSMTI 00
8] @OPED] NESENEMOET. O &)BET 1©d
qJussEBgyes  @egal  aeavly  aloymokn
MAN0WBNMN@IET. DEMOTMITT  OQI0O
#61W H)BEREIE0 GAEMe @SS AGTL |6BE6S

00861 QeSO .

@Y6rd-ealsmd  aEViERES ®oomkly] am
QI8 M@  af)B)a|2elocT@ N &g
20T MSH)MN DOV EEEES @WIWIO® ol
82JS)TMEM &)BEBE1E DOLEOYMD). 12 DYDOIDD
14 &2’ MIsal)o 80 @D 160 (00 QUS® QLY
A2)B8  QOTULEEOS  GAEMo  OSSOOTV 20T
Dl HAI0ND.  (alERMM TVAWAIEEMES,1ED
@63 MOV EERE)OS 0O IO B3 HoeM)aM QAU
&S0, OHAUSS HaldF)dHhS)o H)SIMTD @ IB6FI3)M
Ol e O88®OW] &0sMoc.  @BHEOOU (1Yo
GOUEMR(® QJANR[AN0)SS Haloo)T) AMN YEReS
5 @)@ 10 ag§fe 60) HAVAF TUORIBD og)m
(SHaemlod oosa] allseme.

BHO DM 0B PY=T Lol ) lnlonsto
MSEM@IMoed  ayscnsied m)g &gl
UDEO)MD MBS TUD®:O0  BO)ELOENRO)

@G 001U 06T, @MW o8, 2ese)q]
&0, 693, 261003 2151608 el Dalewd
WleeIN@oEN. Al HBOO1ONE @RS
alueeeRsg o] somo m‘]gc?) @RE:Alo QLIODTTD &6
ololled eoeld mhmle eo) @1od Gr«:Aal
oOkmssied 2l)0)je AW HeEMo.

OSSACTVEEBEO8  &)S6ERZ108  DoH6]  allg)
SHFeTD 12 2emlemoln GUiaHo 08
@lgews OO0 MGBdemo.  dalaleng]
aflemose, @malls, alndealos] agrmial 3:6:1 agyam
@nanllod @R O8] OSSO G &) Pa]
DOYBHBOHE| ceaggam‘rm’ls)ﬂg afllalw  alvoser
Slod alo@eeRsod 0la] 68:05)66)MT ST
poowoles)e. Gllmuemied 2 emoalem ©lg
M@ BHENED.

OETHOTH D 6B) AUTVAGTE  aldlaloaln s
messied @em ool @2)swls)mo  @yoo
cleayo. e moowlanss @MSeud @y
a)@ed  moal  Alumveeimssied  @:0)emm
Moo ieales @00)e:w)o @St allwlw)aiond
@)SEEB) MM &06Mdo.  QANBlI™) QUOYTN
)6 EEROS B8 HO1ATMYHUE  ealglwled

DEMRISH Y §al0k &) Flag el aldlaloaimars]




D.Qlle. af)OEMOd)Bo

Mol agomlea)e. @) @)®ed Mmoal Elumy
BRSO GUDaHo AO@MAEM 00l qLIMMEoW]
@1QOWS)OD @)SEBFINE. OV TVAWDD oA

R0 SHOBWET @9 &¢1Be)IMe .

80) O88 SN 60) ®alem 900 @)OG3
1500 QO @MSWE)lo af)MDOET  EEMeEs
Bla)o, HBCEOWE O] O©88 HORIMIG
w300 DOFD 400 H)6E0T)EBBOSWOEN
2RlEe)M@.  @M) BOMVETD  al@lloalMo
OB06TE 0D AETVY6ERUE Aflo@d Aleljajo alod

QO&E) N0

afle@d alepa|eacolw  &)eoomsEEes  aflud
Qe DaleWoN1Bal, 2101 &)S QUSRI Dal
swowlego @Rl oKy  alElegs)seemo.
DOMEOMITE  allslagsyeemalew  aflal
6MMo  MSTOUM@  UOD a0 |OMO) B3
0g) AU S)M@sM Oallmo. BeMuNaKERE]
BRIBE 6)dH06MR) Balddh)aM MUIa0: I |6ERSGd
80&MIIERM Mba] eloglomImd @I0)eskod
Ql0H6 B2l BAISMO OHOENE) Baldd:0nd.




ifkeAm Tz Dh.Qlled. af)0IMIH)Bo




0h.QllOS:. af)OMId)Bo




0&.01l.0d. af)0EMIE:)Bo




0.0ll.Od. af)06mOd:)Bo

= fsma & (TTOmEEH)
ENDRA (ERNAKULAM)

5((Go (+)N6M)&3Bo)

I, VAN LANT ORI TRATIIN
v g BREEDING AND SEED PRODUCTION OF
[ I 7111 PEARLSHOT IN PONIPSYSTEMS

e A= L
BT SR R coriTraL MARKE FISHER

in 15 = Y e
SHIVIGYAN wenpR :-;I‘\.:‘i:‘,;." .
<\ OflEREMIM ed@hime \nuulmllié_\.ag:‘ll

5%

ol
0002011 68(0

" e : ..l




0&.0L.OB. af)0sMIB)Bo




Accelerated Seed production of Pearl spot using modi-

fied hatchery method

Vikas P A & Shinoj Subramannian
Krishi Vigyan Kendra (Ernakulam) of

ICAR-Central Marine Fisheries Research Institute,

(Indian Council of Agricultural Research)
Narakkal, Kochi, Kerala - 682 505.
www.kvkernakulam.org.in

Introduction

Pearl spot (Etroplus suratensis), popularly
known in Malayalam as Karimeen is an
indigenous fish extensively found along the
east and south-west coasts of Peninsular
India (Jhingran and Natarajan, 1969,1973).
Pearl spot is popular in Kerala for its taste and
appearance. It is an elegant and exotic dish
during the festivals of all occasions in Kerala.
It is also inevitable in the non-vegetarian
dishes of both foreign and native tourists in
the house boats and resorts located along the
coastal line of Kerala. Hence Peatl spot is an
essential component contributing towards
the sustainability of tourism (particularly
back water tourism) industry in Kerala. Kerala
government declared Pear| spot as “State Fish
of Kerala" and celebrated the year 2010-2011
as the "The Year of karimeen” for creating
awareness about the need of Pearl spot
conservation and its commercial production
potential in the State. The annual landings of
E. suratensis in the riverine zones of the lake,
which constitute approximately 50 percent
of the lake expanse has been reduced to
200t during 1999-2000 (Padmakumar et
al., 2002) as compared to 1252 t reported
during 1960s (Samuel, 1969). The consistent
demand and price value motivated the
farmers to initiate Pearl spot culture using
wild caught seeds in different parts of the
state. At present, the seeds (fry's/fingerlings)
required for culture in backyard ponds,
tanks, artisanal cages etc. are collected from
the wild. The annual production of 2,000 MT
is found to be insufficient to meet the ever

increasing demands for “Kerala karimeen”
in the country. It is estimated that annual
production of 10,000 MT would be required
to meet the present requirement. Pearl spot
retail sale price ranges from Rs.450-650/-
per kilogram in the domestic market.

Natural recruitment of the Pearl spot
is adversely affected by the active and
passive interventions by the humans in the
ecosystem. Active interventions includes
reclamation of natural water resources, sand
mining, indiscriminate dredging for sub
soil lime shell deposits, unscientific fishing
practices, pollution, etc., This paved the way
for the natural standing stock depletion of
Pearl spot and price rise. In this context
farmers initiated high density farming of
pearl spots in cage systems and ponds.
This has forced the local fisher folks for
large scale collection of Pear| spot fry's and
fingerlings from its natural breeding grounds
to meet the ever increasing demand for its
brackish water culture. Over exploitation
through collection of indigenous Pearl spot
fry's from wild resulted in the depletion of
standing stock in recent times. Hence there
is enormous potential for the production and
supply of the Pearl| spot seeds in the country.
Institutions having skill and experience in
imparting training on Pearl spot production
technology are few in number in the State.
It is estimated that per year requirement of
Pearl spot seeds in Kerala is as high as 40
million, whereas the present availability is
only 8 million. In this backdrop, Krishi Vigyan
Kendra (Ernakulam) of CMFRI initiated mass
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scale Pearl seed production programme
through modified hatchery method.

Pearl spot seed production scenario

Wild caught seeds are the widely
marketed in the seed industry than the
hatchery produced seeds and used for

the culture. Recently efforts for promotion
of seed production are getting virtuous
momentum in the State. Pearl spot seed
production is practiced mainly by two
methods viz., traditional farmers practice
and modified hatchery method. The major
differences between these two methods are
as follows.

Traditional seed production <> Modified Hatchery method
Not required Scientific knowledge Required
Pond Infrastructure Pond and indoor facility
Less Operational Cost High
Not required Live feed facility Required
Normal Survival Percentage High
Less Labour input High
Low Production High
Difficult Harvesting Easy
Not required Feed Required

2. Seed Production following the
modified hatchery method

2.1 Brood stock pond preparation

Pear| spots are year round breeders but it
breeds profusely during February to May
and October to December periods. Visual
differentiation of sex status during the
juvenile stage is difficult in Pear| spot. But
the sexes can be identified in matured adults,
especially during the breeding period. Pearl
spot produce eggs easily in natural pond
conditions than in the artificial structures.
Hence a well prepared pond is essential for
facilitating egg production.

Small sized ponds are ideal for community
breeding of pearl spots. Its size can vary from
few cents to acre but preferably should be

below 100 cents. The selected pond should
possess well-built bunds and a suitable water
exchange system. In ponds with tidal inflow
sluice gates can regulate water intake while
in the case of pump fed ponds a pumping
system should be installed prior to stocking.
Proper cleaning, desilting and weeding are
required to facilitate egg laying process in
a pond system. Weed fishes are the major
menace in Pearl spot seed production
ponds. Hence utmost are should be taken
to remove all the unwanted fishes from the
breeding ponds. Weed fishes not only eat
the eggs but also paved the way to reduce
the hatching percentage. Complete drying
of the ponds for few days till crack formation
in the bottom is the worthy practice to
reduce the weed fish problem than the other
existing practices such as application of fish
poisons, chemicals, etc.,
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The flow chart of the pond preparation works is

Select a pond with minimum 3 feet water depth

&
Strengthen/ construct the surrounding bunds
&
Renovate/construct sluice/Install pumping system
O
Dewater the ponds and dry the pond system for 3 days (if possible)
¥
Remove the weed plants and unwanted materials from the ponds
¢
Remove all the unwanted and weed fishes
¢
Apply lime @ 4 Kg/cent
¢
Fill the pond using good quality water
¢
Install egg depositors (e.g. bamboo pole, tiles etc) in the pond system

¥

Stock brood fishes in the ponds
&

Initiate feeding two times a day
¥

Observe and collect egg mass
¥

Transfer the egg mass to modified hatchery system for hatching

Lime application need to be checked using tools such as pH

Lime application is an essential practice to pen or pH solution or pH paper.

adjust the pH of the pond in the Pearl spot
seed production ponds. Quantity of lime
required for the pond will vary depending on  In general, Pearl spots attach eggs in hard
the pH of the pond. Hence prior to initiate  substrates present in the brood stock ponds.
the lime application process pH of the pond  Naturallythey preferbamboo poles, mudtiles,

Egg depositors
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coconut husk and shell, submerged plants,
submerged wood, rocks, stones, coconut
leaves and other hard surface materials for
depositing the eggs. Experiments using
different egg depositors in ponds revealed
that the bamboo poles and mud tiles are
good egg depositing structures than the
others. Hence to facilitate egg depositing
bamboo poles or mud tiles with 1 to 1.5 m
gap has to be fixed in the margins of the
ponds prior to brood fish stocking.

Stocking of brood fishes

Pearlspot, E suratensis is heterosexual
and is gonochoristic exhibiting external
fertilization. Fish is monogamous and
identification of sexes is possible only during
the breeding season. Pearl spot males attain
sexual maturity at 125 — 140mm length and
80 — 100 gm size while females attain at 110
— 120 mm length and 75 - 90 gm size. Body
coloration and iridescence of the matured
males become more intense close to the
spawning season. Females are generally
small when compared to males of the
same age. Females genital papillae become
larger, broader, reddish, swollen and appear
modified into an ovipositor close to breeding
season Bindu et al., 2006. Fecundity in pearl
spots varies individually depending on the
size and condition of the brood fishes. In
normal conditions its fecundity varies from
874- 7554 (2748) numbers. Healthy brood
fishes either collected from wild or grown in
ponds can be used as brood fishes for the
breeding programme. Optimum stocking
density of adult fishes in breeding ponds
ranges from 5 to 10 numbers per cent area
of the pond.

Feeding

Supplementary feeding is essential for
attaining maturation and initiating breeding
of Pearlspotsinthe pondsystems. Formulated

floating feeds or farm made feeds can be
used as the feed. Feeding should be carried
out two times a day preferably during dawn
and dusk.

Egg mass collection and hatching

Matured pearl| spot start laying eggs after one
to two months of stocking in the brood stock
development ponds. Pearl spot prefer egg
depositorssited nearthe margins ofthe ponds
for laying the eggs hence its egg mass siting
s a comparatively easier procedure in the
ponds. Naturally, egg masses are protecting
by the parents from other predatory fishes.
These egg masses are the base material for
the hatchery rearing works. The egg mass
transporting is a vital process in the seed
production phase. Special care should take
to avoid exposure to air while transferring
the egg mass from pond to hatching tanks.
One egg mass or multiple egg masses sited
on the same day can incubate in similar tanks
for hatching. Preferable size of the hatching
tank is 1 tonne with minimum 2.5 feet water
depth. To replicate the fanning process of
parent's in nature continuous aeration has
to be provided in the hatching tanks. Any
failure in aeration may reduce the hatching
percentage of eggs in the tanks. Three to
four days incubation is required to initiate
the hatching process in the Pearl spots.
Freshly hatched fry's lay as round groups in
the tank bottom. Larvae reabsorb the yolk
sac for the initial developmental process.
Hence no feeding is requires for the freshly
hatched larvae until free exhaustion of yolk.
Generally this process will take two to three
days period.

Larval feeding

Feeding can initiate after two to three days
of hatching depending on the initial growth
of larvae. Readiness of feed acceptance by
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the larvae can understand from its swimming
behavior. Artemia nauplii are the best choice
for starter diet in the tanks.

Live feed: Artemia

Artemia are available in cyst form in packaged
air tight containers mainly imported from

incubation in saline condition to hatch out
to nauplii which is the required form of feed
for predatory larvae. Freshly hatched nauplii
possess all the essential PUFAs (Vikas et al,
2012a). Keeping long time without harvesting
from the hatching tanks may reduce the
nutritional quality as well as will increase its
length. Hence feeding using freshly hatched

USA or China. These cysts need 24 hour nauplii give good results (Vikas et al., 2012b).
Decapsulation and hatching Procedure of Artemia cysts are as follows.

Take 1 gm Artemia cysts

¥
Incubate at Room Temperature for 1 hour

&

Hydrate in distilled water for 2 hours
¢

Wash the cyst

¥

Dewater the cyst using 100 pum filter
¥

Treat hydrated cyst with 0.5gm active chlorine (sodium hypochlorite)

&

Add 40% sodium hydroxide (0.33 ml)
¢

Make up the volume to 15 ml with seawater

¥

Keep the container in cool fresh water
¥

Shake vigorously for 20 minutes
&
Observe the colour change and pour fresh water when the cyst colour change to orange
¢
Add more water and decant
¥
Wash in 0.1 N Hcl
¥
Wash thoroughly using fresh water

&

Decapsulated cysts filter and wash thourougly using fresh water to remove all traces
of hypochlorite. Incubate the decapsulated cyst (25 1.50C) in seawater (35 ppt) under
florescent light (1500 lux) for hatching.
¥

Harvest the nauplii after 12 hours of incubation
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Formulated diet

In place of Artemia nauplii dry formulated
larvae diet also can be used for the freshly
hatched larvae. In such case feed size should
be preferably below 300 micron. As per the
growth of the larvae feed size also has to
be increased. Readily available formulated
larvae feed size are 500 micron, 700 micron
and 1mm. One and half months rearing is
required to reach the larvae to fry stage (1.5
cm).

Nursery rearing

Nursery rearing is the process generally
carries out to rear the fry to cultivable
fingerling size (7 to 8cm). Nursery rearing
can conduct both in open nursery ponds and
in netlon happa systems. Nursery rearing in
ponds: A well prepared pond is desirable
to initiate nursery rearing in pond systems.
Pond preparation includes the process
such as dewatering, pond drying, weed fish
removal, liming, etc., Stocking density of the
fry's in the ponds may vary with the water
quality parameters. Ideal stocking density
in well prepared pond is ranges from 600 to
800 per cent area. Spot feeding till satiation
is advised to carry five times a day in nursery
rearing ponds.

Nursery rearing in Happa nets: Happa /
encircled nets are widely used for nursery
rearing of Pearl spot. Happa nets are
fabricated using synthetic fabric of velon
screen material. Stocking density vary
depending on the size of fry, stocking density,
water quality, depth of the pond, etc.,.
Square shape happas are more convenient
for handling when compared to round shape
happas for Pearl spots. Ideal size of a happa
net for nursery rearing in shallow ponds is
1.2m X 1.2m X 1.2 m size.

Advantages of happa nets in nursery rearing

3 Controlled feeding can carry out which in

turn reduce feed wastage

» Harvesting can be done easily without
any injury to the frys

% Survival percentage will be high

» Management and monitoring will be easy
in happa nets
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Farmer Shri.Ambrose in his Mullet
Farming field

e

Mullet Fry

::-Kflul-lheﬁt ﬁearing H;ppas instéﬁeﬁi :
in the field
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Mullet Harvest Mela

N

: 3
Kumbalangi Panchayath President Mrs. Usha
Pradeep inaugurating the Harvest Function




COMMERCIAL PRODUCTION OF PLATY VARITIES

(XIPHOPHORUS MACULATUS)

ANOOP T K
NITH AQUACLINIC, KALAMASSERY, ERNAKULAM, KERALA

COMMERCIAL PRODUCTION OF PLATY
VARITIES (X/IPHOPHORUS MACULATUS)

A new method for commercial production of
platy verities

INTRODUCTION

Platys are very gentle community fish. They
take feed food from all levels of the water
column. Through selective breeding various
strains has been developed and is available in
many colors including shades of red, yellow,
orange, blue, and black predominating in
market.

SCIENTIFIC CLASSIFICATION

Kingdom:  Animalia

Phylum: Chordata

Class: Actinopterygii
Order: Cyprinodontiformes
Family: Poeciliidae

Genus: Xiphophorus
Species: X. maculates

WATER QUALITY PARAMETERS:

Platies prefer fresh water (Slightly hard
water).

Optimum pH :7.01t08.5

Temperature 1 22-28°C

Water column ;50 cmto 75 cm

It needs weekly water exchange in brood
stock and in rearing tanks. (Alternate days

exchange of 10% in LRT).

FOOD AND FEEDING:

They follow omnivorous feeding pattern.
Pellet feed

Algae

Daphnia

Blood worms

Earth worm

Larvae require frequent feeding to ensure
fast growth.

Its slightly upturned mouths give them a
preference for top feeding, but they are quite
capable of feeding from column also

GROWTH:

They reach 4cm-6cm size within 3-4 months
of rearing. This is the ideal size for marketing.

SEXING

Sex differentiation is easy in Platy. Males
possess pointed anal fin called gonopodium,
while the females with rounded fan-shaped
anal fin. Female bellies possess a dark gravid
spot and will be larger than the males. They
reach sexual maturity within 3 months of
rearing.

MALE: FEMALE RATIO:
1 Male X 4 4emales
BREEDING:

Platy fishes are pseudo-livebearers. Female
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fertilize eggs inside the ovary. They will hatch
free swimming youngones of 60 numbers
each at every 4 weeks intervals. Crushed
flakes, brine shrimps, etc, can be given as
starter diet.

To prevent predation by female utmost care
should be taken after hatching. Keeping
spawning grass, fine leaved plants, or
keeping fry in a breeding trap will prevent
the predation by parents.

CARING OF YOUNG ONES

Other than flake and Artemia Moina and
Daphnia also can be used as larvae diet

DISEASES AND CONTROL:
Anchor worm infection:
Cause

« Through introduction of new fig without
quarantine

» Overcrowding

Potassium permanganate (KMnO4), Formalin,
Malachite green, etc, can be used to treat
the anchor worm infection. Sudden salinity
change also found effective in anchor worm
infections.

Fin and Tail Rot
» The cause is due to poor water quality

Infection can be treated by using Acriflavine-
MS

PROJECT: A new method for commercial
production of platy verities

The objective of this project is to increase the
production of platy and thereby increase the
income of the aquarist from a single variety
with the introduction different way of rearing
management.

Normally in conventional practice of live
bearers breeding, farmers put the all type

of brooders in a single tank / pond or
sometimes a single variety in a tank /pond
till the harvest. This results in low production
and unhealthy animals. This leads to loss of,
money, work and interest.

This new method of rearing and breeding
provide a good production with minimum
time.

PROJECT REQUIREMENTS
1. Fresh water supply of pH 7-8.5

2. 1.5mtrs Dai well ring 2 tanks to get a
water column of about 60 cm with outlet.

3. Brooders 100 females and 25 males

4. Silpaulin tank or Cement tank of 3m x2m
in size 2 numbers

5. Big basin type plastic bucket - 4 numbers
and 15 liters plastic bucket 4 numbers

6. Basin -1

7. Hand net medium size -1, soft cloth type
-1

8. Plastic carry bags -10 no's
9. Feed for brooders- 3kg
10. Crushed feed for young ones — ¥z kg

11. Cattle feed / pellet feed for young ones —
3kg

12.Bird net for covering whole unit
13.Non iodized salt - 5 kg

14. Medicines

15. Bleaching powder- ¥2 kg

16. pH solution 100 m|

17. Aerator and Tubing

18. Mosquito net for harvest

19. Solid Bricks if constructing cement tank
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20.Motor and connection pipes

1. Brooders Tanlc

This tank can be manufactured by joining
two well rings.

It will result 60 cm height and install a outlet
connection for drainage.

2. Fry Rearing Tank FRT- I to FRT-IV:

30 Lr plastic of buckets are ideal for rearing
3. Rearing Tank RT-I and RT-II:

Tanks made of Silpaulin 3m X 2m

or

Cement tanks of 3m X 2m

REARING MANAGEMENT

Brooders Tank:

Step-1 Select good brooders from market
100 females and 25 males.

Step-2 Feed well with pellet feed and other
natural foods.

Step-3 Tear the carry bags ribbon like and put
it in the brooders tank. So that gravid female
breeds in the shades of these ribbons. It will
also help the young ones to hide themselves
from the attack of other fishes.

Step-4 Check the ribbons pulling it gently
in water for any young ones on daily basis.
Collect the frys using soft cloth hand net and
put in the collecting basin.

FRT-1 to FRT-4 ROUTINE MANAGEMENT

Take day 1st young ones to FRT -1. Continue
the process till day 7th young ones to FRT-1.
Feed with crushed food, Moina and Daphnia.

On 8th day collect the young ones and put it
in the FRT-2. Continue process till day 14th
to FRT-2. Feed with crushed food, Moina and

Daphnia.

On 15th day collect the young ones and put
it in the FRT-3. Continue process till day 21st
to FRT-3. Feed with crushed food, Moina and
Daphnia.

On 22nd day collect the young ones and put
it in the FRT-4. Continue process till day 30th
to FRT-4. Feed with crushed food, Moina and
Daphnia.

On 31st day the young ones in FRT-1 will be
22 -30 days old. They can be released into
RT-1 Tank. So that FRT-1 can be emptied on
31st day to collect the new batch of young
ones.

REARING TANK RT-1 and RT-2 ROUTINE
MANAGEMENT

On 31st day the FRT-1 fry's emptied to RT-1
and

After 7 days FRT-2 fry's emptied to RT-1
Then after 7 days FRT-3 fry's emptied to RT-1
After 9 days FRT-4 fry's emptied to RT-1

So that whole one month fry's will be now in
RT-1. If Number is less add next batch also
put to this RT-1 tank. Then next batch to
the other RT-2. Feed them with cattle feed
/ crushed pellet, natural foods like Daphnia,
blood worms etc. Continue the process daily.
Grow them in RT for 2 months after that we
can harvest them and sell in the market with
a size of 5-6cm in length.
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Lay Out Of Unit
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Comm only Available Platy Varieties and its market Analysis

Variety

Market Value

(Retail Value)/ pair

Whole sale Valuef Piece

Rs.15.00 Rs.3.50
Rs.20.00 Rs4.50
Rs.15.00 Rs.3.50
Rs.15.00 Rs.3.50
Rs.15.00 Rs.3.50
Rs.2.00 Rs.200




D.QIle. af)O6MO)Bo

EXPENSES FOR THE PROJECT WITH SILPAULIN TANKS

1. | Fresh water supply of pH 7-8.5 00.00

2. | 1.5mtrs Dai well ring 2 tanks to get a water column of about 1500.00
60 cm with outlet.

3. |Brooders 100 females and 25 males 625.00

4. | Silpaulin tank 3m x2m in size 2 numbers 2000.00

5. | Big basin type plastic bucket - 4 numbers and 15 liters plastic 1400.00
bucket 4 numbers

6. |Basin -1 125.00

7. |Hand net medium size -1, soft cloth type -1 200.00

8. | Plastic carry bags -10 no's 10.00

9. | Feed for brooders- 3kg 250.00

10. | Crushed feed for young ones — %2 kg 60.00

11. | Cattle feed / pellet feed for young ones — 3kg 200.00

12. | Bird net for covering whole unit 300.00

13. | Non iodized salt - 5 kg 100.00

14. | Medicines 250.00

15. | Bleaching powder- ¥z kg 60.00

16. | pH solution 100 ml 150.00

17. | Aerator and Tubing 200.00

18. | Mosquito net for harvest 300.00

19. | Motor and connection pipes 10000.00
Total 17730.00

EXPENSES FOR THE PROJECT WITH SILPAULIN TANKS
1. | Fresh water supply of pH 7-8.5 00.00
7 1.5mtrs Dai well ring 2 tanks to get a water column of about 3000.00
"~ | 60 cm with outlet.

3. | Brooders 100 females and 25 males 625.00
Cement tank 6m x4m in size Divided 10250.00
Solid Blocks 250X 20=5000.0

4 Sand 30 feet X 50= 1500.00

* | Cement 5 bags X 480 = 2400.00
Mason 750 X 3 =2250.00
Helper 700 X 3 =2100.00
5 Big basin type plastic bucket - 4 numbers and 15 liters plastic 1400.00
" | bucket 4 numbers
6. |Basin -1 125.00
7. |Hand net medium size -1, soft cloth type -1 200.00




D.Qlle. af)OEMOd)Bo

8. | Plastic carry bags -10 no's 10.00
9. | Feed for brooders- 3kg 250.00
10. | Crushed feed for young ones — %2 kg 60.00
11. | Cattle feed / pellet feed for young ones — 3kg 200.00
12. | Bird net for covering whole unit 300.00
13. | Non iodized salt - 5 kg 100.00
14. | Medicines 250.00
15. | Bleaching powder- %2 kg 60.00
16. | pH solution 100 ml 150.00
17. | Aerator and Tubing 200.00
18. | Mosquito net for harvest 300.00
19. | Motor and connection pipes 10000.00

Total 30480.00

EXPENSES FOR THE PROJECT WITHOUT CEMENT TANKS AND ELECTRIC PUMP

1. Fresh water supply of pH 7-8.5 00.00
2. 1.5mtrs Dai well ring 2 tanks to get a water column of about 1500.00
60 cm with outlet.
3 Brooders 100 females and 25 males 625.00
4, Silpaulin tank 3m x2m in size 2 numbers 2000.00
B Big basin type plastic bucket - 4 numbers and 15 liters plastic 1400.00
bucket 4 numbers
6. Basin -1 125.00
7. Hand net medium size -1, soft cloth type -1 200.00
8. Plastic carry bags -10 no’s 10.00
9. |Feed for brooders- 3kg 250.00
10. | Crushed feed for young ones — %2 kg 60.00
11. |Cattle feed / pellet feed for young ones — 3kg 200.00
12. |Bird net for covering whole unit 300.00
13. | Non iodized salt — 5 kg 100.00
14. | Medicines 250.00
15. | Bleaching powder- ¥2 kg 60.00
16. | pH solution 100 ml 150.00
17. | Aerator and Tubing 200.00
18. | Mosquito net for harvest 300.00
19. |Hoses 1000.00
Total 8730.00
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INCOME FROM THE UNIT

1-7 Days 25 female brooders breeds @ 25 no's of young ones 625 no's
(**Consider 1 breeds 25 young ones)

8-14 Days 25 female brooders breeds @ 25 no's of young ones 625 no's
15-21 Days 25 female brooders breeds @ 25 no's of young ones 625 no's
22-30 Days 25 female brooders breeds @ 25 no's of young ones 625 no's
Total Young ones in one month 2500 no's

**We are considering only 25 fry's from one brooder in a single breed. Normally it is 40-60
no's as earlier discussed.

After 3-4 months caring we can sell them in the market @ 3.50 / piece
So the return after the 3-4 months effort will be rs.3.50 X 2500 = Rs.8750.00

If anybody interested to take loan for starting this unit an amount of RS.35000.00 can be
easily granted. He can easily repay it in 10 months with 5 months concession.
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ENTREPRENEURSHIP DEVELOPMENT TRAINING PROGRAMME
CLIMATE RESILIENT AQUACULTURE PRACTICES

6" to 10" March 2015
Sponsored by

National Innovations on Climate Resilient Agriculture (NICRA)
Organized by

Krishi Vigyan Kendra (Ernakulam) of Central Marine
Fisheries Research Institute (CMFRI)

Name Title Contact
Number
Dr. Boby Ignatius Business opportunities in Aquaculture and related sectors 9446739731
Dr. P. Vijayagopal Scope of Aquaculture feed sector as a promising business 9496280584
Mr. Kiran (Trader) Ornamental fish trade prospects and practices 9349730725
Mr. Sukumaran (Farmer) | Practical discussion on Cage aquaculture in brackish water bodies 9349854180

Mr. Gopalakrishnan Nair | Technologies and products of Matsyafed and their applications in modern | 9526041071

Aquaculture
Dr. Seema C Programmes of FFDA and other government departments 9495983084
Dr. Vikas PA Small scale Aquaculture prospects and practices 9447993980
Mr. Joseph Thakidiyil Ornamental fish fattening in ponds 9446687191
(Farmer)
Mr. Anoop Breeding of fresh water fishes 9746799529
Dr. Shaji M Business opportunities in Fresh water and brackish water 944764872
Aquaculture; prospects and issues
Dr. Vikas PA Visit to small scale Aquaculture unit 9447993980
Prof. 1.S. Bright Singh Entrepreneurship development programme in Climate 9447631101
resilient Aquaculture
Smt. P. Sreeletha Practical discussion on Value added fishery product 9447866771

development and Marketing

TRAINING-FARMER DETAILS
Title of Training: EDP- Climate resilient Aquaculture
Date: 6" march to 10" march 2015

sl, Name of the farmer Father Village Name Mobile number

No. fHusband name
1 Appu Antony Antony Joseph Kumbalangi 9995074306
2 Akhil Mathews PV Mathai Kalady 9346241599
3 Kailas R Kartha PD RamanchandranKartha Ernakulam 9895758575
4 Navas Kl Ibrahim Edavanakkad 9947393890
5 Anas KA Abdulhakkim Edavanakkad 8129995761
6 Anil MK Mec Kunjappan Paravur 9539039912
1 ReshmaShyamkumar Shyamkumar Edavanakkad 0847525619
3 Jino Joseph PR Joseph Kuttikkattukara 7736677700
9 Nandhakishore Rajamohan Ayyampilly 9605091149
10 ArunT Thulaseedharan Pillai Ernakulam 9495252120
1" Phebe Lincy Jerome Jerome PK Trichur 3111940333
12 Rajesh MV MK Vasu Trichur 9995783303
13 Swathiraj MS Suraj MK Nayarambalam 9496261501
14 Hershal KA KX Antony Kochi 0406741945
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