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INFRASTRUCTURE FACILITIES NEEDED FOR THE BACKYARD
HATCHERY AND THE BACKYARD HATCHERY TECHNOLOGY

A. Laxminarayana

a) Infrastructure facilities:

For the sucgcessful operation of the backyard hatchery,

the following facilities are needed:-

1. 5 H.P Pumpset for pumping seswater

2. 1 H.P Pumpset for water exchange

3. Overhead tank for water storage

4, 2 H.P Air Blower (three phase)

5. 1 H.P Air Blower (single phase)

6. 7. 5 H.P Generator

7 2 FRP tanks for larval rearing

8. 1 ?RP tank for the culture of phytoplankton
S. 200 litre tanks for spawning
10. Chemicals for phytoplankton culture
11, Sqguilla powder for feeding the postlarvae
12, Domestic mixie

13. Standard sieves (100, 200, 500 and 1000 microns)
14. Aeration grid and aeration system

15. Nylobolt silk cloth for filtesing seawater (50 micr:in)
it. Glasswares

17. Plgsticwares

18, Closed meshed velon netting

19. Seed transportation bags (8 litre capacity)
20. Oxygen cylinder (75 kg/cm

21. pH meter

22, Refractometer
23. Freshwater supply system



b) The Backyard Hatchery Technology: -

The backyard hatchery system for the production of

Penaeus indicus seed involves minimum exchange of seawater.
;%is system will be specially useful in places where the

availability of seawater is a problem. The feeds used here
are mixed culture of phytoplankton and mantis shrimp powder.

The nauplii are stocked in 2 tonne tank at a stocking
density of 100 nauplii/litre in 300 litres of filtered s awater
of salinity 32+1 ppt. When the larvae reach the protozoea I
stage about 100 litres of seawater and ssparately cultured
mixed culture of phytoplenkton dominated by Chaetocerds sp. is
added to the larval rearing tank. Everyday, till the larvae
transform to the postlarval state, seawater and mixed culture
of phytoplankton is added to the larval tanks depending on the
concentration of phytoplankton as indicated by the intensity
of colour.

From postlarval stage I onwards, squilla powder is given
as feed in three divided doses. From PL3 to PL5, 1/3 of the
wa.er in the tank is changed' on alternate days. From PL3 cnwar '3
the salinity of the medium is gradually brought down. From PL7
onwards 50% of the water in the larval tank is changed on
alternate days, using brackishwater, By the time, the larvae
attain the PL20 stage the salinity of the tank will be 15 to
16 ppte This seed (PL20) can be stocked directly in the
grow-out ponds without acclimation.

The particle size of the squilla powcer supplied to the
postlarvae is as follows:-

PL1 to PL5 - 200 micron
PL5 to PL15 - 500 "
PL15 to PL20 - 1000 n

Throughout the rearing period, eeration is provided to
the rearing tank from a 2 H.P air blower.



The méthed described above gives only guideline
procedures. By paying careful attention to weter guality and
condition of the larvae, the volume of water exchanged and {2
amount 2of fzed given should be judici musly veried to> meet the
exigencies of the situation.

The average survival rate from nauplius 1 to PL2D will b
35% in the case of Penasus indicus.

This systom of hatchery production »f shrimp seed can be
use( 1> escablish a chain of backyard hatcheries in the
country.

«s veow
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BROODSTOCK DEVELOPMENT AND SPAWNING OF PEN2AEID SHRIMPS

A. Laxminarayana

At the outset, some aspects of penaeid reproductiecn
relevant to broodstock development and amanagement are
summarised belows-

I a) Reproductive Biology

In nature, penaeid shrimps breed only in the sea. Thay
are sexually dimorphic, the male being generally smaller the&n
the females. The males mature even in the brackishwaper por’s
but the females normally do no>t attain full ovarian development
in such ponds. The males produce non-motile sperms which are
packed inside spermatophores. At the time of mating the mzle
transfers the spermatophores with the help of its petesma to
the thelycum c¢f female. In penaeids with a closed thelycum
(e.g. Penacus indicus, P. monodon etc.).mating takes place

TORT  mnt vt ol Oad, .
between g, freshly moulted "soft" female with immature ovaries

and the soermPtOﬂthes are tucked safely inside the seminal
receptucles close to the thelycum where they are retained
until the shrimp moults agains there is a time lag betwezn
mating and spawning. In penaeids with open thelycum

(e,g. P. styliferus, P. vannamei, P. stylirostris etc.) mating

takes place between a *Hard" interm>ult female with ripe
ovaries and a hard mature male in the intermoult phase; the
spermatophores are attached superficially on the surface of
the thelycum and can easily be dislodged: spaﬁning takes

place soon after mating. In both tynes of penaeids, at the
time of spawning the male is n»ot prasent; the female simulta~
neously releases the eggs from the oviduct and the sperms from
the spermato hores and fertilization takes place in seawater.

Egg production in penaeid shrimps, as in other crustaceans,
is a cyclic process under the hormonal control of the neuro-
secretory centres. nAmoné these centres, the X-organ sinus
gland compiex in the eyestalk produces the gonad inhibiting



(Silas et al., 1985)



hormone (GIH) which inhibits vitellogenesis, while the centres
in the brain and thoracic ganglia produce the gonad stimulating
hormones (GSH) which promote vitellogenesis. During the
quiescent phse of the ovary, the X->rgan seems to produce a
high titre of GIH which restrain vitellogenesis either directly
or through its action on the neurosecretory centres which
produce the GSH. In nature, when the physiological and
environmental conditions are conducive to> reproduction, the titrs
of the GIH secreted by the X-organ complex is probably reducssd,
thereby allowing vitellogenesis to proce=d under the influence
of GSH., On the basis of this hypothesis, the techaique of
unilateral eyestalk ablation has been evolved for inducing the
penaeid shrimps to mature in captivity. By removal »f one
eyestalk, the titre of GIH is arbitrarily reduced and this

leads to2 ovarian develorment.

IT Broodstock management and spawning:

The unilateral eyestalk ablatisn technigue is employad.

for inducing the shrimss to mature in captivity.

1. Size of prawvns:- The size >f the shrimps used is criticel.

In the cese of P. indicus the females should be larger than
145 mm in total length (20 g) and the males larger thon 140 mm
total length (17 g). The shrimps may be collected either from
the sea or from the culture ponds. The females of this size
collected from sea or ponds are usually impregnated, but have
immature ovaries and thc males are fully mature with the white
sparmatophores visible at the base >f the 5th walking legs.
Eyestalk ablatim is.done on females and not normally on males.

2. byestalk ablation:~ A small portable electrocautery gpparatus

is ,used for eyestalk ablation., One of the -7€s i§ cut by passing
the red hot loop of the cautery through the micddle of the
eyestalk., The optic ganglia and the relgted neurcsecretory
centres which produce an ovary inhibiting hormone are removed

by this process. Cauterisation seals the cut end and prevents
bleeding. Mortality due to cauterisation is nil. Other forms

of ablction involves cutting »f the ye-stalk with a pair of.
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Increases above 34 ppt due to evaporation it may be brought
down by adding freshwater to maintain the salinity between
29 and 34 ppt.

In a commercial hatchery, although everyday monitoring of
ammonia and nitrite levels is not required, hase-line
information as well as occasional checks on these parameters
are essential, In case of acute water Juality management

problems, expert advice mey be needed.

If shrimps suitsble for‘ablation are reecfily available it
is advisable to’discard the snent females and use a freshbatch

of ablated females for every hatchery run. The seawater
in the maturation tank is also totally replaced before
introducing a fresh batch >f ablated females int» the tank.
If it is difficult to get large sized shrimps for eye ablation,
the spent females can be reintroduced into the tank for
rematuration.

4. Spawning:- The females with fully mature ovary are removid
with a dipnet from the maturation tank and transferred in the
evening t> the spawning tanks each comtaining 2090 litres of the
water filtered through a 50 micron mesh bolting cloth, Only ~ne
spawner is kept in each tank. The temperature »f water is
27°C~29°C, salinity 30~34»?pt and the pH 8.0-8.2, Mild aersti.n
is given. Disodium salt of EQTA (c¢helating agent) is added to
the water ® 0.1 gm per 100 litres of water. The tank is

covered with a black 1iéd to protect the female from strong light.
and to prevent it from jumping out of the tank. The lights arc
switched off during night. Spawning usually takes place

between 8 p.m and 2 a.m, The females is removed only in the
morning and returned to the maturation tank, if it is in good
condition for rematuration.

5. Counting of eggs and nauplii:- For estimating the number =f

eggs produced, the eggs are dispersed in the water by thorough
mixing and then 100 ml samples are taken with a beaker. The
number of eggs in each sample are counted and the average numbcr
in 100 ml calcul&ed. The total number of eggs is estimated thus.



scissors cr making a slit in thz cornca and sgueszZing sut the

contents.

3. monagegsent of matucation tanks:

The ablated females are introduced into the maturation
tank along with a few males. The male to female ratio naed

not exceed l:4.

If tre f.nnles are all imprognated there 1s no noed oz
mzles. Hoiwaver, to imprognate femzl<s that mey moult in oho
maturati-cn tank it is edvisable to ksep a few males in th»
maturation tank. In a 10,000 litrsz tank whers the Yiosl gl iz

filter is funchtioning well, 50 P. indicus (40 females aad

10 males) ¢-n easily b: malntailned.

Weatcr cuality and other conditions conducive for
maturetimn:<

Parameters Permissible range
Salinity 29-34 ppt
Tempe cature 27-29°C
PH 8.0-8.2
Dissolved oxygen 4.0-5.5 ml/litre
Total ammonia 0.02-9,07 ppm
Nitrite 0.003=0.02 ppm

Light intensity during day 60-100 lux

ig
tiﬁe in the shed

Under these conditions about 70% >f the ablated femals:=

mature and spawn within 4-5 days after eyestalk ablation

The pH of the seawater in the p>>l is maintained bethbn

8.0 and 8.2 by addition of sodium carbonate (ap rox 25 g/m
water every day) or slaked lime (approx 25 g/m of water
every alternate day). The shrimps are fed with clam or mussc

£

1

meat @ 12.5-15% of shrimp biomass per day in the evening. Thc

unused food and faecal pellets are siphoined' nut in the morning.

The *+cmperature, oH and dissolved oxygen content of the

seawater are measured in the moming.and evening. The salinity

of the water may be checked once in tw? days. If the salinity



Av. No of eggs in sample x volume »f water in tank (litr.)
D.1

The fertilization rate 1s also calculated by tzking.a
sample of eggs (fertilised and unfertilised) and counts  taken

under the microscope.

One of the problem faced in the hatchery is the relecase
of non~viable eggs due to the =2bsence of sperms in the thelycum.
It is difficult t> get the once spawnzd females to achieve
impregnation in the maturation facilitizs. Such females very
often spawn unfertilized eggs when their thelycum is devoid of
spermatophores and the eggs thus spawned are non-viable. To
solve the problem of lack of mating in broodstock shrimps two
techniques may be used namely artificial insemination or
artificial spermatophore transfer and in vitro fertilization.

a) ZIrtificial insemination (Artificicl spermatophore trensfor)

The spermatophores from the fully mature males (130-140 o
in length) were removed by giving a milé electric shixck "¢ vilts)
to the base of the fifth pair of walking legs. This proccss is
known as Electroejaculation of spermatohores., Thesce
spermatophores are implanted into the thelycum of the fresi’ vy
moulted ("s>ft") cye ablated females. For insemination, the
moultad female is caught from the tank with a soft hand net rnd
held with the left hand, ventral side up and the pair >f
spermatbphores quickly inserted into the thelycum o>f the fenele.
The female is allowed to recover in the trough of seawater which
is ~.ntinuously aerated. Later on, the female is introduced
into a 250 litre tank filled with seawater (salinity 32-33 prt).

The implanted female fed with clam meat ad libitum.
The water in the tank is changed daily. The eye ablated femal
mature 4 to 7 days after implantation. When the fully matar.,
the fémale is kent for spawning. The spawning takes place rt
night.



b) vitrs fertilization

I

The fully meturs female is kept for s»awning in a
transparent perspex tank. Mean vhile, the spormatophnres £ -uv
mature males are removed by zlectroejzculation and & sperm
suspencizn was made by mascerating the snermatophores in
filtared szawater (salinity 33 opt and pH 8.2). The sperm:

suspension was taken in a 50 ml beaksr.

The female starts spawning at night. At the time >f
spawn wng, the female was caught and the snawning was stopped
by lifting the shrimp out of water. The ovary was cut with
scissors ant the eggs are mixed with the sperm suspension
taken in the 50 ml beaker. Later, the egg sperm suspension
is transferred to a 250 ml conical flask containing 100 wl
of filtered seawater. The flask is moved rapidly t2 get a
whirlpool movement for nearly 5 minutes. Fertilizetion is
observed 10 minutgs after mixing the sperms with eggs. The
fertilized and unfertilized egrs are transferred into FRP veanlk
conteining 50 litres of filtered seawater. Larvae start
hatching within 12-14 hours after fertiligzation.

The technigues of artificial insemination and in vitro
fertilization ere useful in solving thz2 »roklem of non-mating
in trasdstock shrimps. These techniques are also useful in
selactive breeding and hybridization of peneeid shrimps.

s e e



b) Nauplius:

The body of the nauplius is pear shaped with 3 pairs of
appendages, the uniramous ¢ ntennules and the biramous antennae
and mandibles. The mandibles are used as swimming organ. and
they are deveid of spines or processes used for feeding. Since
the mauplii subsist on the yolk present for development and
since they do not feed, the mouth and alimentary canal are not
developed at this stage.

Usually 6 naupliar sub-stages are identified by the
increase in number of setae on caudal lobes and the antennal
exopods. The duration of each sub-stage lasts for 4-6 hours,
except the 6th sub-stage which is completed in 12 hours. The
duration of nauplius phase is 36-48 hours,

c) Protozoea:

The nauplius metamorphose into protczoea. The protozoca is
characterised by the presence of a large carapace that does not
cover the thorax completely, a slender thorax and abdomen,
uniramous antennules and biramous antehnae with fully segmented
exopods, abdomen bifurcated posteriorly with at least 7 setac
on each furca, well develnped bir-mous lst and 2nd maxillipeds
and the 3rd maxilliped is rudimentary or absent. The alimentary
canal is functional and the feeding appendages like mandiblecs,

maxillules and maxillae.

The protozoea feed voraciously on phytoplankton. At a
temperature range of 27-29°C and good feeding conditions this
stage lasts 3-4 days. The availability of adequate quantity of
feed determines the duration'of this stage. If feed is not
provided properly the pretozoeal stage is delayed and the larvae

become weYk and die.

There are 3 clear sub-stages in protozoea phase as
detailed below:

At protozoea I, the eyes are sessile, rostrum or supra-
orbital spine absent, pereopods absent and abdomen

unsegmented.
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MORPHOLOGY AND BEHAVIOUR OF PENAEID PRIWN LARVEAE,
THEIR REARING AND TRANSPORTATION

S.M. PILLAI

The penaeid prawn larvae vary in shape and size and
exhibit characteristic behaviour specific to the species
concerned. Although naupliar, p.-otozoeal, mysis and post~
larval stages are commdn to all yhe penaeid prawns, there are
clear variations in each larval stage among the different
species of prawns. Various types of larval rearing tecimniques
are practised in hatcheries in different regions of the world,
Production of quality seed is the ultimate aim of the hatcher
which invelves hatchery and nursery rearing. The end product
of seed production of prawns is postlarvae (PL 20, which are
to be supplied to the farmers for stocking in grow-out ponds.
The details of postlarval production frcm eggs to PL 20 and

their transpoztation are described below.

1. Morphology and behaviour of prawn larvae

a) Eggs:

The diameter of penaeid prawn eggs vary from (.25 to 0.41 o
with a perivitelline space which determines the buoyancy of the
eggs. The eggs of Penaeus group have narrow perivitellire space
(15 microns) and thus they are less buoyant compar:zd to the eggr

of Metapenacus dobsoni and Parapenaeopsis stylifera which havce

85 micron and 60 micron perivitelline space, respectively and
thereby they are more buoyznt: The embryonic life is short dus
te the small size of the eggs and the limited yolk stored in
the eggs. The eggs hatch out 9-17 hours after spawning, The
rate of develupment of the eggs is related to temperature,
higher the temperature shorter the duration of embryonic stage.
In addition to the perivitelline or egg membrane, the
developing nauplius is covered by a thinner vitelline membrane.

The nauplii hatch out by rupturing these two membranes.
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Fig.l-Larval development of Penaeus indicus H.M. Edw.
(after Muthu et al., 1978)

a,b,c-eggs at different stages of development:

d and e-developing nauplius inside the egg:

f-Nauplius-1;

g-dorsal view of nauplius-VI:

h-dorsal view of protozoea-1:;

i-abdomen of protozea-l in advanced stage;

j~dorsal view of protozoea-I1I;

k-mandibles of prtozoea-II:;

l-dorsal view of protozoea-I1II;

m=-Uropod and telson of protozoea-IIT




In protozrza II, the eyes are stelked, rostrum and
supra~srbital spine appear, first 5 abdominal segments
demarcated, telson not s- .zrated from the last abdominal
segment and urnpnds absent.

Protozeea III is characterised by the presence of urrpc?s,
telson separated from the last abdominal segment and the
presence of Jdorsal spines on the first 5 abdominal segments.

d) Mysis:s

The protozo:zal phase is followed by the mysis phase. At
my.sis stage the carapace covers the thorax, the 3rd maxillip=ls
and the 5 pereopods are functional with well developed exopods.
the tirst 3 pereopods have rudimentary chelae, pleopnds, if
present, arc rudimentery without sstae, antennel excopod is

unsegmented and scale-~like and the telson is narrow and notched
madianiy.

As in protozoeal phase, threc distinct, sub-stages are
recognised in mysis stage alsc., These sub-stages are
distinguished by the little increase in the size of the larvae,
the length of the pleopods, the number of setae on the aniennal
scale, maxillary exopod and theuropod rami. As the mysis strg
is approached the antennule loses its mobility when these sui-
segments fuse into a single basal segment in protozoea ITI. In
the mysis stage the antennule altogether loses its natatory
function and becomes a sensory organ. Likewise, the natatory
antennae of the protozoea has a fully segmented exopod for
greater flexibility:; in mysis stage th= exopod loses its
segmentation and is transformed into a scale which perhaps
serves as a stabilizing organ. The setose exopods of the
thoracic appendages arfe main swimming organs during mysis stags.
The endopods of the pereopods with their long terminal setae are
also natatory in function. The fully developed uropods along
with the telson form the tail fan which when flicked by the
flexure of abdomen suddenly jerks the larvae backwards and
enables it to escape from prédators. The mysis stage lasts
3-4 days.



Fig.2 Larval development of Pegnaeus indicus H.M.Edw. (after Muthu et al, 1978
a-Lateral view of mysis-i
b-Fifth pereopod of mysis-i
c-Uropod and telson of mysis-i
d-Lateral view of mysis-ii
e-Uropod and telson of mysis-ii
f-Lateral view of mysis-iii
g-Telson of mysis-iii

h-Pleopod bud of mysis-iii

i ateral view of postlarva=-i
j-Uropod and telson of postlarva-i
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Although 3 sub-stages wer: distinguished in mysis rhase
Howaver, in Parapenaeopsis, Sicyonia and Paranenaeus the
respective sub-stages recognised were 7, 4 and 14,

e} Dostlarva:

The -ysis sub-stage III transforms into the postlarvae
characterised by develorment of swimming satac on the pleopods,
loss of exopods on the pereopods and the 2nd and 3rd maxillincds
and assumption of the prawn-like body shape. The postlarvae los=2
the filter feeding habit and became capable of handling small
prey animals.

2. Larval beheviour:

The penaeid nauplii are attracted towards a weak sourcs
of light but bright sunlight is harmful to them. Ths protozo:ce
stages are also positively phototactic to weak light.
Attraction to low light intensities becomes less pronouncec¢ in
th2 mysis stage; the third mysis and nostlarvae are not
attrected by low light intensities. The nauplii at rest rewain
suspended with the ventral cide up in the water. They swim in
short spurts, The pro=ozoea are very active and swim swiftly
in 2 hor zontal position with the dorsal sid=2 up. The rate -f
movement doubles with each moult. The protozosa swim
ceaselessly and can be ssen trailing a long "tail" of fascal
matter if they are well fed end healthy. When the aeration is
stopped, the healthy nauplii and protozoea form swirling swer.~s
at the surface like a swarm of bees. There seems to be some
attraction among the members of a swarm.

The active protozoesa transforms into a relatively
sluggish animal following moult into mysis stage and they hang
with the anterior end pointing bligquely downwards. It hovuors
around like a helicopter and jumps back suddenly by flexing
the abdomen.,
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With the appearance of plumose setae on the pleopods the
postlarvae become horizontally oriented while swimming. The
early postlarval stages of Penaeus are pelagic for 4-5 days:
the postlarvae of P. indicus are the most active compared tn
other species. Till mysis stage the larvae move backwards =i
at postlarvae they exhibit forward movements.

3. Larval rearing technigques

After spawning, the eggs are countecd to estimate the
spawning rate. The eggs are examined under the microscope to
ascertain the fertilization rate by taking adeguate samples
and examining at least 50 eggs. The fertilized eggs are
transparent with distinct perivitelline space. The unfertiliz.d
eggs arc oOpague. The hatched-out nauplii are counted to
estimate the hatching rate again by taking 2-3 aliguot samples.

The * ~uplii are then transferred into rearing units by
siphoning with great care to avoid handling stress. Taking
advantage of their phototactic behaviour, the nauplii
concentrated in one corner of the tank is siphoned out. Tanxs
of 2-10 tonne capacity are used to rear larvae. The stockiag
density of nauplii is done @ 1,00,000 naup%ii/tonne or 100
nauplii/l. One 2 tonne tank can hold, 2,00,000 nauplii which
will be thez ideal tank size to manage the rearing in backyard
set-up. Sea water filtered through a 50 microﬁ mesh bolting
cloth bag is used in the larval tanks. Fabric filters of
10 micron and 5 micron are very effective in removing all
particulate contents upto that size. The tanks are aerated
continuously with air diffuser stones.

Management of larval tanks

The larval rearing tanks are cleaned and disinfected before
the start of the next larval run. To clean, the inner side of
the tanks are smeared with bleaching powder and left for 10-12
hours before scrubbing and cleaning. Cleaning is repeatedly
done with water till the smell of chlorine vanishes. Then the
tanks are kept dry for 24 hours before use.



details given below:-

The management of the larval tanks is done as per the
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Particulate Seawater Total wvol,

Algal
culture
addged
(1it)

of water
made upto
(1it)
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Day Stage Seawater
removed
(1it)
1 M2 —-
2 N5 -
3 PZ1 -
4 Pz2 500
5 PZ3 500
6 M1 500
7 M2 500
8 M3 500
2 PL1 750
10 PL2 750
11 PL3 750
12 PL4 750
13 PL5 750

100
150-2090
150-250
150-250
150-250
150-250
150-250
100-150
100-150
100-150
100-~150
100-159

feed added
(g) (lit)
- 1000
- 700-750
- 250-350
- 250-350
- 250-350
- 250-350
10-15 250-350
12-15 600-650
12-15 600650
12-15 600-650
12-15 600~650
12-15  600-650

. S i e e . - B o € S ) s o S e W T " o T — ——— i "~ S — " — T . - T T Y S o S Pt

However in backyard hatcheries, the water volume in larval

tanks is gradually increased by adding algal water upto PL1 stage.

From PL1 to PL5 stage dzily 1/3 quantity of water is exchanged

and this is increased to 50% during PL5 to PL20 stages on

alternate days.

The water gquality and other conditions conducive to larval

rearing are as follows:=-

Parameters

Salinity
Temperat
PH

Dissolved oxygen
Light intensity during day

uare

Permissible range

27-34 ppt
26.0-~32.5°C
8,0-8.5
3.0~8,0 ml/1

time in tanks kept in the open

Total ammonia

Nitrite

0.1 ppm
0.03% ppm

20,000-1,25,000 lux
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The first four peramoters should be monitorzd deily.
ammonia end nitrita levels may be monitored 2«3 times a waell
From the larval rearing tanks water is ramoved by keening a
siphon inside an owen filt:r box to nrevent the loss of larvic.
50 micron mesh is used till protozoea 3, 100 micron measa uptn
mysis 3 and 250 micron mesh from postlarvae 1 onwards. The
diatom culture is allowed to flow from the culture tronk directl:r
int> the larval rearing tancs through flexible PVC hose for
fecding cthe larvae. The concentration »f algal cells in the
larval tanks is usually 30,000--40,000 cells/ml. Diatom cell
density is estimtted using a Haemocytometer. By experience it
will Dbe p-ssible to ascertain the adequate guantity of diatoms
in the tanks by observing the feeding condition of the larvae.
The larvae should be cxamined once in two hours to make sure tne
fullness of the gut 2f the larvae and alsoc to know their

general condition.

Normally the s=diments are not removed., However, if
turbidity is too high the sediments have to be siphoned ~Jat
after suspending aeration for ten minutes. By efficient
aeratizn water guality of the tanks can be maintained, Since
the larval tanks contain algal cells it stimulates the notur-l
growth of copepods and rotifers which also form the food

componsnt of the postlarvas.

Larval counts and harvesting:

Larval counts were made when the developing larvae rezch
Pz1, M1, M2, M3, PLl and PL5 stagesi Four samplas were taken
after vigorous aeration and gentle mixing, from four places in
the tank. The larvee are then individually counted. The
average number of larvae per litre of sample is raised to the
total volume of water'in the tank to get an estimate of tho
total number of larvae. The postlarvas are harvested at PLO.
After reducing the water level by siphoning, the ball valv: is
opened and the postlarvae are collected in buckets. Semple
counts are made to get an estimete of 205 before they are

stocked in the nursery.
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4. Nursery r:aring technique:

The nursery acts as a link between the hatchery and
grow--out. Since the hatchery -reared PL5 are smaller in siz.
and unable to w}thstand fluctuations in environmental factcs:s
and can not fuliy stand on the interspecific competition for
food and space, they are to be nursed in special aceas c217 =
nurseries. Cem=nt cisterns, plastic podls, raceways, cag?s
pens, FRP tanks and plastic lined =arthern ponds'af Aifferert
dimensions are used as nursery system. The size and number
rearing unics can be chos=n as ner the targetsd production.
Normally the size of the nursery tank should be at least 2-3

tims more than the rearing tank.

The nursery tanks are disinfected, cleaned and dried
before fllllng with flltcred seawater. The salinity is
m=intained to that 1evel at which PL5 are produced. Stocking
2f PL5 is done @ 6,000 to EIOOO!m/ either during early morning
or late evening hours. The tanks are to be aerated with aia
stones @ one stone/m®. The following feading regime are
suggested: -

PL5 to PL10 '= 500 microns feed particles
fed @ 1 g/day/1000 larvae
PL10 to-PL20 = 1000 microns feed particles
fed @ 5 g/day/1000 larvae
Above PL20 . = Crumblesx

The feed ration for the day is provided in 4~6 equal
instalments. Regular monitoring of temperature, salinitv,
pH and DO are to be done to avoid problems and to take
qgf;ectivé-measures.

Haweﬁer 1n DackYard hatcheries u*to M3 the larvae are fe
with dlatoms alone.‘ From PL1 to PLS the 1arvae are fed with
20&-micrqusqu%%l@ bowder, Whlle PL5 to PL15 stages are rea:

kth.BOmeiq;qn squ%lia Dowder,~the particle 'size 15
creaggd 49,1000 mlcroﬁ’frbm PLIS to PL2O stages.



When the postlarvae reach PL15 stage the salinity is
graduelly brought down to 10-20. ppt by the addition of requiresl
guentities of brackish/freshwater. 1In backyard hatcheries
reduction of salinity is done from PLZ stage and slowly brought
down to 20 ppt at PL20 stage.

5., Seed Transrmortation

The transport of nursery reared prawn seed from the ha:iher -
to the form is the last step in hatchery production of se.d
prawns. Prawn se=d can be transported either in »psen or 2508
containers. OCoen containers can be usad to transport seed <ver
short distances involving meximum of 2 hoyurs. For long distince
transport closed containers like polythene baas are the ide-l

packing units wnhich can be enclosed in paper cartons.

The polythene bag is first filled with 6 litres weter and
the remaining part is filled with »xygen and sealed tightly.
Seed of P. indicus can be transnorted @ 50 to 500 nos/litre by
different mocde of transportation and different durations.
Shorter tt2 durcation of traasport more the numbers of larvae
transported. Packing of the secd should be done during morning
or evening hours and night will be ideal period for transport
since the metebolic activity of the postlarvae will be lower ot
lower temperatures of night. T2 minimise the metabolic activits
of the larvae the temnerature of the water can be lowered by
placing ice plocks packed in polythene sachets in the bac .o s9°w
dust in the cartoms and thermal fluctuations can be checked by

placing theremocole sheets.

During long distance trensport, Artemia nauplii are
introduced in the polythene bags to avoid cannibalism among
the prawns.

. e



CULTURE OF PHY¥TOPLANKTON
S.i. PILLAI

Availability of sufficient guantity of feeds specific to
the various larval stages >f penacid orawns is tne 2f the pre-
requisite for suwmcessful hetchery production of prawn seed.

In nature, the nrawn larvaz feed o>n a var.:ty of £224 organisms.
But in hatchery, ,each larval stage should be fed with spacific
tyna »f feed, The feeding habits of sach lerval stage i.
different. While the nauplii ¢o not feed at all, but suk3ist
on the yolk, the protozoesa feads on phytoplankton. t mrsis
stage they f:ed on small animAal food orgenisms in additior &3
ohytoplanktoi, 4 variety »f animal and plant matter form the

food spectrum <f postlarvel stages of prawns.

Types of live £354 organisms for —»rawn larvae

In hatchery although attemnts are >n to rear l-rvas with
artificial diets, still phytoplankton f£orms the essential £324
component of the early larval stages. The cohmon spacies <f

phytoplankton (Fig.1l) used as larval diets are as follows:-

a) Diatoms b) Flagellates ¢) Grsen algae
1) Chaetoceros sp. 1) Tetraselmis sp. Chlorell- so.
2) Skeletonema sp. 2) Isnchrysis sp.

3) Thrl=ssiosira sp. 3) Monochrysis sp.

3
4) Nitzg;gg Spre
5) Cyclotella sp.
Some common forms of di~toms and algae usa2d to feed he

prawn larvae at MNarakkal Research Centre of Central Institut:z

of Brackishwater Aquaculture and their sizes are as fzllows:-

Chaetocerss sp. 12 - 15 micron
Skeletonema sp. 12 - 15 "
Thalassiosira sp. 15 - 18 "
Nité&hia SPe. 30 "
Chlorella sp. 3 "
Tetrasclmis sp. 22 !

Culture of phytoplankton

Culture >f phytoplankton is done in two sef-ups; the

+ . 1
indoor culture >r maitenanee culture and the outd>or mass



CHAETOCEROS Sp- SKELETONEMA Sp-

$
@ NITZCHIA Sp

CHLORELLA Sp-

THALASSIOSIRA Sp. TETRASELMIS Sp- ISOCHRYSIS JSP‘
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culture. Outdoor mass culture is taken up after indoor cultur

which involves a saries of steps as f£2llows:-~

Sclecti>n of suitable containers

.

Preparation of culture media

s

Sterilisation >f glass containers

Is>lation of the desired snecics

(G TN VO S
.

Management 2f the culture under controlled

»

light, temgerature and aeration.

6. Harvesting and nreservation

1. Culture co>ntainers

For indoor phytoplankton culture tist tubes, Erlenmeyer
flasks, Haffkine flasks, polythene bags, glass carbuocys and
perspex tanks cwm be used. For outdoor culture large glass

aguaria, IRP tanks or cement tanks 2f different sizes can be

2. Culture media

For proper growth and reproduction of the phytoplankt.n
the nutrients, nitrates, silicates and phospvhates shiuld L
available., The culture media sh>uld als» contain nutrientcs
like trace metals, vitamins and amino acicds. The absence St
any one of these growth promd>ting substances will affect the

growth of the phytoplankton.

The following are some mediz us=d for culture of algae ~r

flagellates:

(i) Schreiber medium

Sodium nitrate 0.1 g
Sodium acid phosphate 0.02 g
Soil extract 50 cc
Filtered water 1 litre

(ii) Miquel's s>lution
A B

p— P

Potassium nitrate - 20.2 g Sodium phosphate -~ 4 g

in 100 ml distilled water Calcium chloride ~ 4 g




Ferric chloride - 2 g

Conc. Hel - 2 ml
Dissolved in 10C ml

distilled water.

Add 0.55 ml of A and 0.5 ml of B to each litre »f
filtered sea water,

(1ii) Walne's medium

Na NO3 - 100.00 mg
Disodium salt of EDTA - 45.00 mg
H2 833 - 33.60 mg
Na H2 PO4.2 HZO -~ 20.00 mg
Fe C13-ﬁd30 - 0.36 mg
Vitamins
Bl - 0.10 mg
Bl2 -~ 0,005 mg
Trace metals
Zn C12 - 0.021 mg
Co 012.6H20 - 0,02 mg
(NH4)§ Moo O, ,.4H,0 ~ 0.00%9 mg
Cu 80,.5 H,0 - 0,727 mg
seawater - 1 litre

(iv} TMRL medium

Potassium nitrate - 10 g

Sodium phospheste - 1lg
Ferric chlorice - 0.3 g
Sodium silicate - 0.2 g

Prepare each chemical in 100 ml distilled water in
seperate bottles. Add 1 ml each to - -1 litre filtero~
seawater.

(v) For mixed culture of phytoplankton

Potassium nitrate - 1.2 g
Sodium/Potassium phosphate - 0.3 g
Sodium silicate ~ 0,6 g
EDTA - 0,6 g



The above nutrients are dissolved in 100 litres of sea
water filtered through 53 micron mesh nylobolt cloth.

3, Sterilisaticn of glass containers

All the containers used for culture of phytoplankiton .-
to be clean=2d an’ dried before start >f the culturs. The
containers should be sterilised in an =utoclave. Ster’'l sation
is very important since even a slight contaminetipn will 1l=ad
to the loss of the entire stock cultures.

4. Isolation 0f desirable species

The seawater is first sieved through a planktca net
(50 micron mesh size). The sample is then examined under
microscope f£2r the presence of desirahle species of algze
after sedimeating or centrifuging. Then the species is

isolated dsin.g any one of the following methads

i) Pipette method:
Using a micropipette large organisms can be
pipetted out to culture tubes.
ii) Centrifuge or washing methoad:
By repeateé centrifuging at 500-1000 rpm ‘¢
the sample and insculating the deposit.

iii) By exploiting the phototactic movements:
By this methad most >f the ghyvtoflagellates
can be isdlated.
iv) Agar plating method:
The required speciecs is picked up by a

platinum needle or 1loop and streaked >n agar platces.

5. Management of the culture

Stccok cultures »f micro-algae are to be maintained in =
special faoﬁ under uniform temperature and licht. Since light
is essential for photosynthesis of algae, light intensity of
algal culture rogm is maintained between 1000 to 3000 lux with
flourescent lamps. Temperature of the stock culture room
should be maintained betweeny23~25°c during day and 20-~. -C



during night.

culture containers since besides

kesep the cells in susp:ension,

in the medium and

Aeratiosn has t2 be given continuwusly to the
providing oxygen it helps t

distributes nutrients uniforml

provides carb:in~-di-oxide for photosynthest

The scaling-up of phytoplankton culture is indicated _r

the following fiow diagrem: -

Growth phases of the algae

SEAWATER -‘ | TsoLaTTON i aGaR | |TEST TULE '
FILTERED —3! | sprCIES ! ~—2! pLaTivG {"7‘ L "URE I
THROUGH 50 p! * | 10 om |
d
LARGE SCALE iGLASS } ; HAFFKINE| |ERLENMEYER
OUTDOOR « | CARBUOYS ‘ 4— ! FLASKS |+| FLASKS
CULTURE TANKS X 20 1 | { 3-4 1 | 1100-250 ml |

The multiplication of algal cells in culture follows

characteristic pattern with four distinct phases of growth.

The algae exhibit "Sigm>id" growth curve as sh.wn in Fig.”
gmsia®

a) Lag or induction phase:

When a new algal culture flask is inacu1étéf Leth
stock culture. there will not be any csll division " r
a2 few hours since the inoculated czile ¢ " ¢ 2 sL>rt
time to acclimatise to the new mcdium, This p riod is

called lag or incuction phase.

b) Exponential or growing phase:

During this phase, the cells divide steadily ~t =
constant rate and it contintes till the culture attains
maximum concentration.
¢) Stationery phase:

Once the cells reach maximum concentration,
growth is arrested and the culture becomes stetionery.

The cell density remains more or less constante.



STATIONARY PHASE

DECLINING PHASE

DEATH PHASE

LAG PHASE




d) Death or declining phase:

After a long stationery phase, the cell may
loose its vitality and start to die, resulting in a
decline of the population.

Determination of cell dcensities

Majority of the cultured micro-algae are less than 10 J
in size. They can be counted with a Haemocytometer.

The Haemocytometer has 9 chembers, 4 sides having 16
divisions and 5 chambers with 25 divisions in the central
block. Counting of the cells should -t least be made from
3 chambers., The cell density can be calculatcd using the
formula s.

Cell density (cells/ml) = Average counts per chamberx104.

6. Harvest and preservation

Harvesting of algal culture is a simple process wherein
known jnantity of algal cells are poured into the larval iexring
units, Harvest should be d>ne at the late phase of logarithmic
growth when the density of cells will be high and utilis: the
culture early in the statisnery phase,

During adverse weather conditions it will be difficult to
maintain the culture and thereby to ensure constant supply to
the hatchery.

Preservation and concentration of algae can be accomplished
by freeze drying or sun drying. Freeming can be done by
flocculation of the algae by adding alum or lime or adjusting
the pH using sodium hydroxide., By this method known
gquantity of algae could be preserved so that it can be used
during =dverse weather conditions when the culture fails or
takes longer time to attain the reguired cell density.

During flocculation the pH of the algal culture.is
increased to 9.4 by alding sodium hydroxide under vigorous
stirring, The culture is then left undistur».d for one hour.
The algal mass gets deposited on the bottom of the container,



The clear water is decanted and szdiment coliected. The pH
is then brought downn to the originzl vslua of 8.2 by adcinyg
Gdilutez HZl. The algae is now reacy for frsezing or Jryiny.

Drving ie done under sunlight by pouring the algae intc
eriam>1 trays. Dried algae can be scraposd and storzs” ir - .2
tight glass bottles.

Eefore freczing the algee have to b2 treated with fer
drone of cryoprotectant like <Jimethyl sulphoxide or glycernl.

The frozen algas can be stored for 3 months,

Mass culture of phvinplankton

Mixed culture of phvtoplankton, dominated by

Chee:nceros affinis is rais:d for feeding prawn larvae at the

Narakal Regszarch Centre of the Cantral Institute of
Rrackishwater Aquaculture.

Mixed culture of phytoplankton is done in 1000 litre
capacity white FRP tanks, The tanks are placed under the gl: ss
roofed hatchery shed. Frosh scawater (30-34 ppt) filtered
through 50 micron mesh bolting cloth is taken into the tank an?
is fertilized with the following nutrients.

Sodium nitrate - 12 ppm
Potassium orthophosphate - 3 ppm
Sodium silicete - 6 ppm
EDTA - 6 ppm

The tank is aerated with two air stones. The light
intensity in the glass shed varies from 20,000 to 1,20,000
lux during day and the temperature 28-35°C. The diatoms
multiply rapidly and the characteristic golden brown bloom is
acnicved within 24~48 hrs. This culture is dominated upto

75-~20% by Chaetoceros. The other forms like Thalassiosira,
Skeletonema and Nité%hia constitute 10-25%, The cell density
will be 3~4 lakh cei&s/hl. This culture is used for feeding
prawn larvae and also as inoculum for fresh batch cultures.

Generally the algal culture will be ready for usc 16-20 hrs
after inoculum.



Feeding Schedules:

The larval stages of prawns should be fed @ 30,000 to
40,000 cells of diatom/ml of water., Fesding has to be done
4 to 5 times in a day so that at any glven time, the algal
count in the larval rearing tanks should not be less than
30,000 cells/ml. In the Japaness system of seed production
the larval and diatom cultures are done together in the same
container so that the larvae feed continously. The feeding
activity of the prawn larvae could be assessad by the green
colour of the tubular alimentery tract characteristic 2f the
intense ingestion of algal cells and the presence of long and
continuous strands of faecal matter appearing as "tail" of

the larvae.

® e e o
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Like any o>ther zaimals, pravms btave vhoelir srecilic
nutritional reouirements. For hcalthr -nd festaer groweh. the
nrawn Cict should hrve adequate lovals of

19}
and minerals. Toaz ma2in sHurces of Lnorgy in th Jfict sre

protein, fat and carbohyfrote.  For prevdering a nutritionally
balancud foed, the rc7u’rsmxn*r v thrsce muakrients ~re
dztermined for candi‘ete shecies. Deteiled informetion mo o -

-

rejuiremznts of perasid orewns which hrs eccieaulare” -n the

literature is Hriefly iccussed bl w.

Energy rerpivements:

Pcneeid »rawas reguire abyut 25770 #4300 Hordl of
digestible crergy Hor rilogram in their 2i-t, Onc gram
protein provides £.6 Kenl of encroy vhereas - geoam Hf Tioid
is egual to 9.45 Kcal 2f energy. The énergy ejuivaiont of
carbohydrate is 4.1 K274, J.

Prot. in reguircmunts:

Protein !s ch2 most Important and eypensive compon nt -
prawn diet. Yosaedd prawns require 30 to 40% »f high qualits
protein in their diet. Proteins, rich in essential amino ac: -
such as arginine, histidine, isoleucina, leucine, lysine
methionine, phenylalarine, threonine, ftryptophan and vnllnn,
Serivad £ .o

should be provided in the diet. Animal protain

S
marine origin are rich in these emino acils.  Tlogh poohmss
_F

e

materials can be used to balance the dzficient Amino acids,

Lipid reguirements:

The lipid requirement in the diel of prawn 1s Latwaen
8 and 10%. But the lipid sumplied in the dier sheuld be
rich in polvunsaturated fattv acids (PUFA) such as linoleic
acid (18:2w6), linolenic acid (18:3w3), ecosapentaennic acid
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(201 5w3) . dowdsaherzenole. acld (42731 . Thias e cuy ees
are found to bo essoptial for crv-owne and shoutc s 1ol

through the “ict. noaiviczion to the simtic fets, lne .o o
includes phosph:lipids, cteroids, cerotensids, wvitkzmins Lo

E arnd K. 2hospholipids su~h as lecitl®n =n? cenlalin are
imodrtent’ and esscntial Ear growth and survivel 2f rrawn lasr
anc juveniles. Those should be provided as 1-8% lavel in 7o
dilet. Siuilarly prawns rejuire about J,.54 -f ~holesternl 1.
their dicet. Eventhough the gquantitative rejeiremontc 5 va v
D, E-and K in the diet of prawn are n»t fully defined these zo.
inclucded in the dist.

Lipids darived from morinc animals are found £ be . "L
in PUFA. Pl2at 2ils on the other hand arc g2cd sources °

12
phospholipids =nd other fatty acids.

Carbchydrate rervircaent:

Carbohydrrtes are classifie® ags monositchariczs (7o

Cisacchargides (svarnsc) and polvsaccharifes (starihi. vy

them pra ms are found €5 utilize, disaccherides and pdly-

saccharides better. In practical fzeds starch is generas ;7 ov-
as sourc:s of carbohydratz., According t> "the remiirem.ni 5T

energy, carbohydrate level in the diet of prawn can be Dot -
20 and 40%. Apart from this the dict shculi also contain the
polysaccharide cellulose which shauld—not be morae then 64, 1.
is found to he neccssary for healthy growth of prawns amd babf

conversicon, efficiency 2f feed.

M¥nzral reyuirements:

Inorganic clements like ealcium, phosphorovg, ser dr,

potassium, magnesium, iron, mangsanosce, ¢2opL, chlisios

et

iodine, cobzlt, zirg, etc. ar2 generclly kaown ~g Til Lo

%

eclements. These. are required in small guantilzze in & .
and therafére, are catogorised as minor AuLrI~Tiee  +as min o
mitriehts’ are’ important and essential in thw dies of 31w
Their-deficiency in the dist often csuscs JilscAsa.



Most >f the studics coaduct.d 2n the crlcium re-uirements
for penazid prawns recommznde” a calcium rejuiremcnt of 1% in
the diet, eventhough there are evicdencis thzt prawns nre capable
of absorbingy calcium from wzater. The reguirement of phosphorous
in the dizt of -Drawn is shown to bz between 1 t> 2%. The ratin
of calcium and phosphorous seims to bz significent in the Aiet
of prawns and it should be at least 1l:1. The reguirement of
>ther mincerals may be as f£ollows. Magnesium 2.3%, potass.unm
0.9%, copper 0.06 to 2.6% and zinc 0.297/4. In adfition to these,
eobalt, ioline, iron, and mangancse may be roquirsd in tre oo

guentities which are nat yet Sefinsd,

Suit=ble salts of these lements c”n be used for preperiny
mineral mixture and should be used at appronriate levels in the

diet.

Vitamin regquirements:

Vitamins arc essential in thc 2ist of prawn and their
ahsence in dict leads to Feficiency dis=as>s. DPrawns require
most of thce vitamins of B-group, vitamins C and E. The
guantitative requirement of thisrmine is 6-12 mg and th.t Of
pyridoxine is 12 mg per 102 g of “iet, Tha diet of prawn
rejuires 69 mg >f choline, &nd 2N07-407 mg »f inositol.

Vitamin C (ascorbic acid) is reguirad in higher zmounts which
is abnut 9.5 to 1,2%. Its deficizncy in the Jdiet is L0 2
cause a disease syndrome called 'black deosth® with charac.:ristic
blackening of csonhagus wall, cuticle, gestric wall, hind jut an”

gills in penaeisl prawns like Xenazus californionsis and

P. stylirostris. pB-carotenz should be supplicd in the iet and
the orawns ares capable >f converting it into vitomin 2. The

requirement of vitamins D and K f£or »rawns 1s n>t establishe’.

Sormel} tioa £ un f . =
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After understanding the nutritisonal requirecments of
candidate species of prawns, compounded feeds are formulated by
balancing the requiremsnts with practical feod matzrials
available in the region. The ingredient composition of a feed



is male through belanciny the major nutrients »rotein, lipid

and carbohydrate. The fezd formulas is completad by incorporating
adequate levels of mineral and vitamin mixtures. For
formulating good guality feeds, the raw materials available in
the region should be identified and selectad and tested for
their nutritional gquality.

Selection of raw materials:

The feed materials reguircd for formuleating nrawn feads
are protein sources (animal and plant origin), 1i~id sources
and carbohydrate sources. The criteria for selection of a
raw material is that the selected® material should have good
quality and should he available in large guantities whenever

they are rojuired at a rcasonable price.

Protein sources:

The typical animal protein sources are fish meal, squi”
meal, prawn h2ad meal, sguilla meal, cuttlefish meal, clam meal
and crab mezl. In addition to these, materizls like meat ﬁeal,
blcod mzal and feather meal may also »e usaed wherever available,

after testing their suitability for »rawns.

The importent plant protein sources are soyhean mcal,
¢ground nut ceke, gingelly cake, mustand cake, cogonut cake and
any other residues of oil seeds after extraction of 2il. C-re
should be taken in using the plant protein sources since somc
of them contain toxins or growth inhi*iting factors. For
example soybean cake contains a trypsin inhibiting factor and
mustard cake contains thiocyanates which are toxic to animals.
Suitable methods should be employed either to destroy them or

remove bofore they are used in fe:d preparation.

There are als> some single cell protein sources such as
Spirulina and yeast which can be used in the feerd foarmnlac

Lipid sources:

some of the important lipid ssurces which can be used
in prawn feeds are cod liver 5iI, shark liver »il, sarfine oil,
soyoean oil and sobyean lecithin. Most of these lipids are



rich in 2UFA and sh.oull 2e srlis.rv & from oy fa=lo. This -
done By a’fiay anilo¥Aints ouch 28 batylon . 17 cor.Aatiedl
ethexyjuan 2t 122 Zone The stevoll cho'ecolru. 7 vl Gred "

suppleaneatiny its resulrarnt n tho fa..l

Car%ﬁh"ﬂ nhe Sourceoa:

Thz Imrurcent coowoadrats SO0LCel ofe 212 TlLer, L.
flour, meize flour, jowsr and taniocea nowdar., All these
materials ere gnod scurces of starch ir thz fes” -7 can als" o

as bindcrs 1f ~aprioprizts moth>? df prodaration is e’ e,

The proximate comrosition of some selacted food matari-lo

[

s given in A2 ndic-1.

Q

Feed formula:

After s=lection of the row materi=is. - fe_. foioaule ooy
he evolved by balancing the nutrients in the fs:d »t reguir:.
vels. One »f the simmlest metho’s by which a F=i” formal. - -
be evolved Ls the "Sguare' methsd. In *his ma-hoo cit

protein or the energy 2f the fead arn be Lalancad.

.
5]
+3

is lLlustrate by the £ollowing exemsle.
Examples

To prepare a feed with 35% protein using four ingrediunts
fish meal (protein 60%), prawn head medl (protein 35%), soyb o
cake (protein 48%) and tanioca (protein 24). In this cave “lw
ingrédients are grouped into protein supploments (having mowlee
than 20% protein) and besal feeds (having less tlen ¥0% "1 weoin

The protein content in.each group is averag.d as fo11owes-

Protein supplements -~ Fish meal

i
)
O
hd
oD

Prawn head meal = 35,0

Soybean cake = = 18,0

Rasal Feeds : Tapioca = 2.0%
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Now 5 square is constructed and the names of the fead
materials are written on ths two left corners along with the
protein content. The reryuirzd protein level is written in the
mi~dle of the sguare. WNext, th2 2rotein levzl of the feed is

X

subtracted from th-t >f the ingredients and the answer 1

0

wlLech

.

h

in the corner opwosite to the corresponding feod stuff ignoring

«)

the positive or nzryative sign ~s given below:-

Protein supplements 47,

o
(.

14
ey
N
»
)}

Basal Feeds 200 S—

A33 the figures on the right hand si'.e >f the sguare
33.0+12.6 = 45.6. Now to make the fzed with 35% protein we
must mix

Protein supplements 33.0

e EX 170

i

72.37

Basal Fgeeds 12.6
45.6

The »rotein supplements are 72.37% in the feed and the
basal feed is 27.63%.

x 100 = 27,63

The feed formula using thess maeterisls can be written &=

follows:~
Fish meal 22522 = 24.1%
Prawn head meal 12%31 = 24.1%
Suybean cake 72537 =‘24.2%
Tapiocca powder =_27.6%
Total 100. 0

For adding vitamin and mineral mixture, appropriate
amount of tapioca may be replaced. The feed formulated above

contains 35% of crude protein.




Fsed Bin ers:

Prawn feods, when put in water should nzt dissolve and
disintegrate. The fead should be stable in water for at lzast
threz to four h.urs. For making the feed waterstable, suitzble
binding material should be used, which keeps the feed
ingredients together. Mzny chamical substsnces cen bz used =s
binders. Somc examples of binding materials are agar agar,
carboxy methyl cellul:nz(CMC), gelatin, gum, polyvinyl alcohol
(PVA), sodium alginate andl starch. Any natural sourcc of
starch can be used as binder. In such . case the fesd should e
cooked at 100°C for 5-10 minutes in order to gelatinize the
starch. 1In practical feeds starch is a good and economical
binder.

Preparation of Fesd:

sty

The comjosition of the fecd used for feeding the
postlarvae of Penaeus indicus in CIBA Hatchery at Narakal is
given below:-~

Comnosition

Fish meal 20.0%
Prawn head mcal 26,0%
Ground nut cake 20.0%
Tapioca 25.5%
Lecithin (soybean) 2.2%
Vitamin mixi 1.4%
Mineral mix2 5.1%

Total 100.0

1., Vitamin mix: The vitamin mixture consists of ascorbic acid

2.5 g, choline chloride 0.7 g, niacin 0.05 g, pantothenic aci:
0,02 g, pyridoxine 0.1 g and thiamine 9.01 g.

2. Mineral mix: The mineéral mixture consists of calcium

carbonate 1.0 g, potassium dihydrogen orthophosphate 4.0 g,
copper sulphate 0,06 g and zinc sulphate 0.07 g.
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The proximate comgzosition of the feed is as followe:i-

Moisture 5.2%
Crude protein 38.5%
Lipia 8. 0%
Carbohydrate 27.3%
Crucde fibre 6.7%
Ash 14.3%

Processing of ingredizants:

All the ingredients should be obtained in dry form. Fish
meal, grouncnut cake and tapioca powder are available as &y
materials. Prewn hcad waste may be collacted in fresh con ition
and dried in an electrical oven at 70°C. The ¢rvy ingredients
are powdared individually in an electrical grin‘ar and should
pass through 0.5 mm sieve,

Preparstion of stock feed:

The ingredients are mixed according to the formula. The
fezd sh uld he thoroughly homogenisad with 600 ml of water per
kg of Cry feed. The <ough so obtained is stzamed in a cooker
(without weight) for 19 minutes. The fead is pelletized using
a 3 mm cdiameter die and dried in an electrical oven at 70°C for
24 hours. The dry fead should be stored in polythens bags kent
in good containers. This is the stack feed.

Preparation of micro-particulate feed:

For preparing miqro-narticulate feed, the pellets from
the stock feed are taken and powdered in an electrical grindcr
with contrelled sp.ed. The powdered mash is sieved through
100 and 209 micron sieves., The particles passed through 200
micron sieve but retained by 170 micron sieve are teken as
200 wicron-particles. Similarly tha narticles of 539 and 1220
microﬁs are preparéd by passing through these two respective

sieves.

The mlcro-oartlculﬂte feed is 1ntroducud to my31s III or
postlarvae I 1n the hatchery anr contlnued upto PL20 and beyanx
in the nursery. The details of particle size, feeding rate and
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fregquency of feeding of the larvas in hatchery and nurscory are

summarised belcow.

i —— . ——— o o o " o — v~ 7 — o S > o o > o e o ot i T P Tt o S S " - . o o e — - S s v

Stage of Particle size Quantity 2f feed Schedule and time

larvae of feed per day per 1900 2f feeding
(microns) larvae
- — o ———— —— _—— i, —— — T —— T —— . s i o S O  ——  ——— T — T — ———— — - iy . o
Mysis III 200 220 mg Divicde the feed in
upto thrze 'gqual parts
postlarvae and broadcast in the
PL5 larval tank in the

morning, afternoon
and evening

PL5 to PL1O 530 1 00 mg -0~
PL11 to PL25 1000 2-3 g -0~
PL25 and 3 mn 10% of ~do=
above pellets body weight

o —— o " ot . " S S . — T T o . Y - - " ] s " v " oy S o "

Rearing ©f larvae using micro-oarticulate fezd:

The early lg;yag'(ﬁram protozoea I onwards) can also be
reared using the same micro—particulaterkeeé Qith‘a partiéle
size of 50 microﬁs,”;n open culture systems. In this method
the rearing—tanks are exnosed to sun light under a glass house.
The larvae feed on a mixture >f feed particles and algal cells
that gro% in the culture tanks. This mixed Fiet system is
conducive for healthy growth of prown larvae. The ~dvantage >f
this method is that separate culture of algae is not necossary
and the same particulate feed:can be use” until the bostlarve:z
‘attain stockable size. This simplifies the larval- rearing
technique considerably. Using this method a surviwval ratc as
high as'80% at! PL5 stage, could be realised in D. indicus.

The ‘rate f feeding Of 50 microh particle feed is 5 grams per
‘day’ inh thi¥ce divided doses in one tonne cabacity tank when
1,00:000 naunlii are stocked.:

Feeling prawn larvae in’ Backyara natchery:

In the Backyard hatchery technijue, the prawn larvae are
‘reared from protozoea I stage upto postlarvae I'exclusively
with mixed’ phytoplankton. The postlarvae are fed with Sdquilla
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powcer. F:r this purosse fresh squilla is obtaired and sundried.
It is powclere” in a grin®>r and prepared into particles -5 207
5090 and 1200 microns by sieving thr-ugh the recoective sics
sieves. The goostlarvar I arce fed vitbh 292 micron particles until

hey reach PL5. The »astlarvae PL6 are f£fcd with 570 microns and
postlarvae PL15 are fe? with 1000 micron particles. The rate of
fealing is 9 g per day in thre: divided @doses at PL1 stage in
2 tonne tank having 2 lakh nauplii stocked. At PL12 stags .m

rate Of fezading is 12 g and ot PL20 it is 15 g a d=y in thuo:z:

(o7}
e

vided doses.

Micro-encapsulated feeds:

(.)

Micro-encapsulated fesds are pripar«? by encapsalacin: 2
feed material with a suitable cooting wall. The size oFf
capsules range from 10 microns to 500 microns. Aicro-encapsal -~
feeds are primarily meant f£or feeding wrevm larv-e. The zentr-l
fe2d mixture is calle? the core and cepsulating materizl is
callae! the outer wall. Micro-encapsulati:n is achicved Ly
different mothids, These are nylon--pdrotein encapsulation,
gelatin-gum, s>dium alginate-calcium chlcride, zein and
carrageanan encapsuletion techniques. Both liquid and sdlid
raterials can be encapsulated. The greatzst advantage <f micro-
encapsulation is that lazaching of the nutrients from the di
into the water is prevented. When these capsutes are inga
by the larvae, the cansule wall is ruptursd bv the Jigssciv:
juices and the core material is releessed into the stimech,
typical exemple of micro-encapsulation of A it is descrd’
below. The princinle involved in this method is th-t a <h -~ 7
diamine reacts with an>ther chemical sebacoyl chluride in '
soilvent medium and forms nylon-protein wall to encapsul it
2iet mixture. The materials required are:-
1. Any diet mixture (liquids are nreferabls).
2. Diamino hexane solution: Prenare by dissolving
C.92 g of 1, 6-diaminohexane + 20 ml of 0.45 M
sodium bicarbonate-sodium carbonate buffer (nH 9.8).

3. Mixed solvent : Mix chloroform and cyclohexane in
1:4 ratio.
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4. Sebacoyl chloride. 1~
5. Sucrssz monn-laurate.

6. Span 85 (a C:ztergent).
Procecdure:

Take 25 ml of mixzd solvent and 0.5 ml >f snan 85, T»
this add 0.5 ml of diamine solution an® thz 7iet mixture,
homogenise for 3 minutes. Take ennther 10 ml of mixed solve.i
and 0.2 ml of sebacoyl chloridz. Mix hoth the mixtur.s, ¢ 'r
well and add another 30 ml of mixed solvent. The micro-
encapsulated diet is preoeipitated. The particle sizs of
capsules cepands upon of spee’ of stirring. Wash th. caps o«
so obteined with 107 ml of mixed solvent 2 or 3 times. T> te.
capsules adl 7 ml of sucros:z monolaurate and stir for 17
minutes. Filter and take the cepsules and kec- them in 2 1 ktr.s
of distilled water for 24 hours. '“ash the cansulls with water
twice. The micro-~capsulas so obtained shoul”? be stored in

1 molar sodium chlo>ride solution.

Micro-ancapsulated diets can als> be prepare® by spray

drying technioue.

uality control and storage of feeds:

Checking the quality of the raw materials an” the finel
product is very essentiel. The raw materials and fearls chnald
conform to the nutritionel composition required. Analysi »f
proximate composition of feeds and feed meaterials reveals
their quality. YThe proximate commosition consists of
estimating moisture, cruce protein, lipid, carbohydrate, c.ude
fibre and ash. Thes: can be “etermined by standard AOAC
methods.

Proper storage of feeds and feed materials is vary
important. Improper storage of feeds leads to deterioration
of gquality as a result of which dasired results cannot be
achieved. It may >ften lead to large scale mortalities of
cultured animals. During storage feeds are subjectecd to attack
by insects, moulds and rodenté. The insect and rodent attacks



can be cffectively cuintrolled by storing in . © c2at 1 Ero.
Moisture content in fe=ds »nlays an imr.ri-- . .. B
moisture in feeds should not be more than S Lo &l.. .7 ths

moisture content is more th=n 10% mould growth moy 2-a
can lead to the productisn of aflatoxin in f£zo9s #nd f£2:ed
materiels, which is very toxic to rawn larvac =»n’ juveniles.
0il cakes such as groundnut cake, coccnut cage, sd>yuean cake
etc. are more pron: to  aflatoxin contamination. Mral? grovth
can be Trevented by controlling the moisture i the fagd and -1
by using preservatives such as sodium benzoate r salts

~
<

propionic acid at sbout 100 prm.

ty;

Since prawn feeds contain lipids with polyunsaturated
fatty acids, thesz are casily oxidised when exposed €2
atmospheric air. This re“uces the nutritional gqu=a2lity >f -~he
feed. It caAan be controlled by storing the feeds in Aalr ti &t
contalners and using some anti-oxidants such =s buzyl-ted
hydroxy anisole (BHZ), butylated hydroxy tolusne (3HT) and
ethoxyguin at 100 ppm.
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Apnendix-1

Some raw materizls uszd for compoun’ing feels and

their comoositim
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Corn (Maize)

Rice (whole)
Rice (broken)
Rice bran

Rye

Sorghum (Milo)
Tapioca

Wheat grain
Wheat flour
Wheat bran

II. Protein supplementss

(a) Plant materials:

Brewer's grains
Coconut cake

Cottonsecd cake

Distiller's grains

Gingelly cake
Gluten (wheat)
Groundnut cake
Linseed

Malt sprouts
Rapeseed cake

Sunflower cake

protein  lipid fibre
2 3 4 5
9.9-22.29 2.17 1€.34 5.81
6.2-9.6 4,3-5,5 £9,6-72.7 1.4
12.2 2.4 €3.7 5.
8.4 2.1 76.7 0.7
7.5 0.5 79.9 0.3
13.24-15.8018.2 ©47.43 9.0
11.6 1.7 69.8 1.9
11.0 2.8 71.6 2.0
2.0 3.54 68.50 -
13.07 1.96 £3.61 3,921
15.33 1.10 7%.60 0.20
13.99 4,20 55.690 10.50
26,0 6.0 41.8 15.0
25.96 11.2 22.19 -
42,0 2.0 30.0 11.0
27.0 - 41.0 12.0
34.03 12.8 24.76 -
25.0 2.0 48.9 8.0
43,42 7.56 28.18 -
35.0 2.0 38.0 9.0
26.0 1.0 44,0 14,0
46.0 1.0 31.0 5.9

47.90 3.0 24.90 11.0

.8
1.5

1.8
2.9
1..5
1,85
3.5
5.3

3.88

12.52

6.203
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(b) Animal materials:

Bload meal 8.3 2.9 - - 7.52
Clam mzat (Sunncta scripta)48.10 13.55 1F.E9 - 7.62
Crab meal 32.9 1.7 - - -

Fish meal (Brownfish meal 52-74 1,0~12-0 - - 14,0-31.

low protein:
whitefish meal
high nrotein)

Mantis shrimp (Squilla) 44.36 7.55 1.27 - 23.63
Meat meal 53.0 10.0 - - 12.03
Meat and bone meal 51.0 10.9 - - 16.07
Mysid meal 76.35 2.72 5.57 - 15,66
Prawn waste meal 35.20 6.60 0.97 - 23.95
Silkwarm pupae

(1) whole 55.91— 24.5-~ 5.58 - 2.98

57.5 29.7

(2) defatteod 75.36 1.75 8.40 - 5.59
Shrimp meal 36.0- 3.0 - - -
Squid meal 48.0

q 81.38 9.63 5.33 - 3.66

III Non-—conventional
fo2d ingredients:

House fly larvae 45,0 15.0 - - 8.7
Poultry feather mecal 8085 2.5 - 1.5 3.9
(hydrolysed)
Single cell protein
(1) Krill 55.0 10~15 -~ - 15,2
(ii) Marine veast 25.63 2.69 63.50 4.27 3.91
(iii) Petroleum yeast 6l.22 2.10 26.24 3.9 6.54
(iv) Sludge 43.0 0.43 15.0 28,0 3.0

(v) Spirulina 63.89 9.0 ' 5.63 - 13.0
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5. AHAMADALI

Managemen®t >f water Tui=lity in the larvel rcaring tar’™s
in tha hatchzry and also in ths broodstyck tanks 1s veary
gasential. Water guality maneg:m:ant inclu’:s prevention ans
¢ mtro>l Of diseass sprea’ing crganisms and the control of
chemical coastituents in th. watser. While the management of
diseaszcs is dealt separatily ¢lsawheare, the managsment of

chemical quality of the water is ~rziscntaed here,

Th= imuortant chemiczl and physical »narameters that
shou1l be monitorsd regularly are salinity ,0of the water,
temperature, pH, dissolved oxygen, total ammonia, nitrate,
nitrite and light intensity during day time. The »ermissible
range °>f these paramcters in hatchiry and broodstick tanks are

as follows:~

Paramaters in Hatchery in broo’stock
tanks tanks
Salinity 25-34 opt 29-34 pozT
Temperature 26-32.5°C 27-29°C
DH 8,0-~8,5 8.0-8.2
Dissolved oxygen 3.0-8,0 ml/1 4-5.5 ml/1
Total ammonia 0.1 ppm ‘O.O2~OOO7 p.m
Nitrite ' 0.05 ppm 2.90003-0.02 ppm
Lt imtnSit B e € 100 lux

*Bjirect incicdent sunlight on larval tanks is not
de sirable.

Weter sampling for analysis:

Taking a representative sample of water for onalysis is
essential to ensure that the results truly represent the =ntire
lot. This is eaéy if the gquantity of the water to> be tecced
is small. It can be properly mixed and the sample taken, But
if the water mass is huge proper samnling method shoull be
adopted. Water sampling bottles are availlable for this purnosa

whichr can be purchased and used.
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Temperature:

The temrer

b

ture >f the weter can be measured using A

7

thermome ter graucte?

-

in dcgrecs cantigrade.
pH:

prid 2f a medium is the measurs 2f hy“rogesn ion concentration

-
3
'.l

it. If the pH of water is 7. it is neutral and 1f below 7, it

. 2o

idic and asbove 7, it is alknline (basic). Any zH meter c~n

—
9]
)
9]

e used 1or r cording the nH >f the wme?ium. Before using the ~H
meter, its electrade should be in »ri.r with oHroper €illing of
saturat2d solution »f potassium chloridc (KCl). Most of the pH
metars need calibration before usc. This can be done by divrting
the electr.de in a buffer solution of known zH and adjustliag the
pH to that valuc., Buffer tablets =f »H ranging 4 to 9 are

avaiiatle which can be used for this purposa.

Light intensitys

Light intensity cen be measursd with the help of 2 'Lux’

1. Silver Nitrate (24.5 gm/litre)
2. Potassium Chromate (177%) 10 gms in 100 ml. 5f water.

3. Standard Seawater
Procedure:

Pipette 10 ml of standard szawater int2> a 250 ml conicnl
flask. Add 4 Jdrops of potassium chromate solution and titrete
against silver nitrate solution till the colour changes to r-7.
Pipette out 10 ml o>f the seawater sample into the coniczl flrsk
anc proceed as above,

Calculation:

Let volume of Silver nitrate for 10 ml of
standard seawater = vy ml
Volume of silver nitrate for 10 ml of sample = V2 ml



Salinity of standar? szawnter = S °/,,

Salinity of samzle = "2 o/
e

Salinity refrectimeters available in the markzt c-n give
salinity r:ading instentaneously upto an accuracy >f + 1 prt.
It is necessary to sc2 thot ths instrument shows O valus whi:n
Jistilled wator is used., If the v=lue 1s nd>t zerod, it cen he

atjusted to zero by adjusting a small screw.

DISSOLVED OXYSEM:

Reegents
1. Sofiam thosulphate sslutizn (1.25 gms in 1 litre)
2. Starch snluti.n - 1 gm starch ma”z int? a 7naste with
distille?d water and Jiluted to 120 ml, boil and c..l.

2. Winkler solution A (20 gms of Manganese chlorice
in 120 ml of water)

4, Winkler solution B (41 gm of so>dium hy“roxide + 25 g
of potassium io>dide in 197 ml watzr)

5. Concentrated Hydrochloric Acid.

6. Standard potassium iolete (Accurately weigh out 9.1784

)

of potassium i>date into a 1 litre volume tric flask ane
dissalve and make up to the volume : This is 3.0775N
solution).

7. Potassium iodide (solic).
Procedure:

Collect the water samnle in a 125 ml glass stopperad
bottle without entangling any air bubbles. Take out the sto~ :x
and ad¢ 1 ml sach of winkler A and winkler B solution. Clzsc the
bottle. Shake the bottle gently till the precipitate formed
is evenly distributed. Allow to sattld, Then add 2 ml eonc.
Hydrochloric acid, close the bottle and gently shake till the
precipitate is completely dissolved,

Pipette 10 ml of potassium iodate sulution into a conical
flask. Add 1 gm of potassium iodide and 2 ml of Conc.
Hydrochloric acid. Dilute to 107 ml and titrate against socium



thizssulphete sclution till th colzur b nals j/ellow, 477
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1 ml of starch solutlon, shake w.ll ~n’ contirue tne titration
till the blue cdliur 2isapszers. Repeot until concurrvent titro
valucs are obtained.

Pipette out 132 ml >Z tha Hruserved sample and titrete
against sodium thicsulphate as abnve.
Calculation

Calculate the normelity of potassium iodat:zs as

= Weight in litre = Nl
25,57

Calcul~te norm2iity 2f thiossuinhate as

- W. x 10
e e 2
Titro valee of thiosulphate
for 10 ml of potassium iddate

~

Amount of @izsolved oxvgen in ml/litre

) % 8 x 270 x R

P e —

100 x L.429

= ml, thio. x N

—

(wheve 1.429 being weight »f 1 ml of oxygen in nilligrems.
R is shown as the corrzcti>n factor and which is roughly

cmal to 1.01 in wajority of the cases).

REACTIVE FHOS,HOROUS:

Water samples may be collected in polvthancs bottles of
roughly 150 ml capacity and analysis should he czrried out »it .in
an hour of collection. If the enalysis is to be Jclayc’. che

samples must be stored in refrigerator.
Reagents

1. Ammonium molvhdate_solution

Disgolve 15 gms of 2.R. guality ammonium molybdete in
500 ml distilled water. Store in plastic bottle and keap awey
from sunlight.
2, Sulphuric acid solvtisn

Add 140 al of A.R. qualicy sulphuric acid to 927 ml

distilled water and mix well,



Diszolve 27 gm :f aseosrbic 2e0id (LR, quality) in 507

fis:i’led water. Store the ssluticn ir rzfrigerntor after o

4, CotessLam T atimony tartrate solution

Dissolve 2.34 om >f »ure rcajent gre.e potassium -ntim-ny
tartrate in 253 ml 7istillad watzir.

£, Mixe” Reagant

Mix togethor 177 nl 2f ammonium moli;» ace, 257 ml of
sulpiriric ¢2id, 12J ml »f ascorkic cci” z2nd 52 ml 2f ari- ury
tartr-i. s>lution and mix well., This sdlution cwn be kene o

& hours, »nd the above Juantity is sufficlcnt for zbout -2 -

-t

This rezgont shiuld be wrenarced as »nd when rejuired.

Prce’ure

-

T= <2 1203 ml of s=2mple aad a’” 17 ml

3
H\

mixed reaveat.
Aft2r 5 wrinut2s measure the absorbance at SSS/W in a

spectrophotometer or € lourireter.

Wara ar ther portiun >f the sambhle to laboratory
temeraturs in a thermdstated water bath and moasure the value
to obtain a turbidity corrzction. Correct the measurad value of
+he samnle by subtracting both the turbidity and reagent bl nl.
Calculate the ~hssphate concentration ia microgram atoms -

phosphate hosphorus per litre as equal t> correct absorbarc.

In the orosent caese F is equel to 5 (changes with

instrument) .

Alternate maethol:

Dissoive accuratcsly DJ.186 gm of anhydrous 2otassium
dihyérogen ohosphate in 1302 ml of distilled water. Suore in
a2 dark bottle with 1 ml of chloroform. 1 ml >f the solution
is made uvpto 100 ml. From this, 5 ml is taken and diluted to
139 ml. 107 ml sample is taken in a conical flask, anA 107l

nf mixed reagent is added to the standsrd and sample. After



170 minutces th: colour comsarison of thass 2 solutions is madz
using Nessler Cylin-ers.
The strength of the colour developed being »roportisn-l

to> cmount of (hosphate, colculate the phosphate conemtration ir

G

ample using the strangth of tha standard —otassium

nhosphata solutim.
NITRLTE

hzagents

1. TFhenosl solution

Dissolve 46 gm >f Jdry WR. quality Hhendl in 1290 ml ~F

distil'ed water. Storc in a glass bottle tightly stoprered.

~

2, S72>dium hydroxicde

Diss>lve 29 gms of A.R. gquality S>dium hydroxide in
distilled watar. Cool and dilute to 2070 ml.

3. Buffer Reagent

2ipette out 25 ml of —hendl solution into a dry berker
ard Add 5 ml »f sodium hydroxide s>lutions The solution is
stable for one hour.

4. Copper sulphate solution

Dissolve 0.1 g of A.R. Covser sulnhets in 1990 ml of
distilled waterq

5. Hydrezine sulohate solution

Dissolve 14.5 gm of A.R. quality Hydrazine sulphate in
2000 ml of Qistilled watcr. Store in a Adrrk jlass bottle. The

solution is stable for one munth.

6. Reducing agent

Mix 25 ml of copper sulphate solution and 25 ml of
Hydrazine sulphate s>luti.n in 50 ml measuring cylinder. The
solution is stable for one hour,
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8, Sulshanilamide s>lution

s oA :

Disz-lve 5 gm >Z sulohmnilamide in » mixture of 57 -
come. hydrachloric ccid end =bout 37 ml of distille” wate
iluted £ 5YJ al with watsr. It is stable f{or many montrs.
9. N-Nephthvl Ethyicne Diemine Di-hydrochlyriZe solution (¥ 7. ..
Disgsolve 2.5 am »>f N.N.E.D. in 530 ml »f Ai:tillesd wat: |
Store i s:luwivca in 2 &% buetlo

19. Stancer” Mitrate solution

Discolve 1 B3 gm f analyticol gre”e potassium nitrate in

W ml; . ml »f this solution = 15.7/ ug of nitrogen. Dilute 5 n

J
2f this sdluti:n t> 257 ml with water. ©Store in dark bottle. v
Jrocedure:

Measurc out 50 ml of the seawater sample with » 5)
mersuring ovlindzr intu a 257 ml conical flask (semnle sh ui”
acguire room temperature), AT 2 ml of buffer reagont an’ mix.
After the buffer has becn ad’ed t> all the semples, al” vii-n oo il
mixing, 1.0 ml »f refucing agent and ke:p the flasks away Ifran
sunlight in a Jd-rk place for about 22 minutes. A7 2 ml Of
a~z.onc, And aftcr 2 minutes 23¢ 1 ml of sulphanilamide soluti .
After 2 minutes, »ut nst later than 8 minutes, aid 1,0 ml of
N.N.E.D, s.lution »nd mix. Me-sure e-sorbance at 5457in a
¢ lourimgter. Calculate the nitrate nroscnt in the sample
1sing the formula

Nitrate .1 50 ml = absorbance of sample x amdunt of nitrrte
of seawater absorbance stardard in standarc

NITRITE

t.agents

1. BSulphenilamide solution (2s in Nitr-te meth:?d)

2. N-Fa thyl Ethylcne Dismine Dihydrochloride (N.H.E.D,)

(as in Nitrate method)
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Standard Nitrits scluzin

Dissolve 0,345 gm of Z2.R. quelity sodium YMitrite in L1220

7f distilled water. Stors in a drrk bottle with 1 nl =f ¢il -

1 ml of this solution = 5 ug of nitrite nitwogen. Dilue 13 .1

the s>lution 2 1302 ml with distilled water and use fur an  vsio,

Procedurs

Mensnure ouc 57 ml of saavater ssm:le in th= conizal f£l-si

=

Add 1 ml of culphanilamice soluzion t ach sample. After Z

’,

minutes but not letsr then 8 minutes, add 1 ml f T.N.E.D.

s»lutir to e

Y
1]

:ch end mix irmedlately. Carry .ut the »nrocedurs

6

with stand’evy nitritz solutim also.

Maasure “he ebsarbance in a calourimetar at 545 Bm,

smount of = absorbance of x amount of nitrit
nitr te sample present in s«aqﬁarﬂ
mrésent 1n absorbance ~f st-ndard

water sample

AMONTA

Reagents

1. Phenol-alcchol solution. Dissolve 10 g of reagent grods
oherndl in 190 ml of 95% (V/V) ethyl alcohol.

2. Sodium nitroprusside (0.5%) - Dissolve 1 g of sodiivm
nitroprasside in 2352 ml of water.

3. Alkaline solution: DlSSPTVp 100 g of trisodium citrate -7
5 ¢ sodium hydraxide in 527 ml of wator.

4, Socdium hypochlorite solitinn: Use a solution of commercial
hypochlorite which should be at least 1.5 N.

5. Oxidising soluticon: Mix 120 ml of sodium citrate solution
ard 25 ml of hypochlorite solutinn and use the same day.
Erepare this solution freshly for every day use.

6. Stancdard emmonia solution: Accurately weigh 0.1 g of

ammonium sulphate (Znalar grade) in 1 litre of distilled
water. 1 ml of this solution 1= cgual to 1.5 microyrams

of ammonia nitrogen ().



Preparation of standaxd gran!

Take five 52 ml volumetric flasks and pipette 1 ml, 2 ml,
3ml, 4 ml and 6 ml of standard -mmonis sd>lutiom. To each flask
a2d 2 ml of nhensl solution, 2 ml of sodium nitroprussice
5hlution and 6 ml of oxidising re-went. Mix well and allow it
+o stand for . hnur. Make upnto the mark with distilled water
and measurs the absdrbznce in colourimeter -r spectrophd tometeor
at 647/4nm. Draw a graph between ammonia concentration and

absorbance.

Take the water t> be tested in 50 ml volumetric flasc
unto half-level, ACd 2 ml of phenol solutinn, 2 ml sadirm
nitroprusside solutisn and 6 ml »f oxidising agent. iiske u>
to the mack v.lh =hz same watar sample E> he testad,  All~w 1t
to stard for 1 h.oar and measure the absorbence as in taz oose&
ol stenderd. Caiculzate amount »f armmonia nitrogen present in
the water sample from the standard graosh. This valus will
give thc ammonin nitrogen pressnt in 10 ml of water sample.

If the =alue is multiplied by 25 gives the ammonia N present

in I litre.

“erceow



S OF PENAEID SHRIMZP LARVAE
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A. Laxminarayana

Surnessful rearing of psnaeid larvee can at times be
threatenad by {evastating zffect of disease organlisms;
especially when they are recared at high Jensities, It shoulAd
be remembered that prevention is better than cure because in
intensive continuous culture systems, potential pathogens are
zlways ready to proliferate. The routine tcchnigues of penac.id
larval rearing include the use 2f chlorinati n of the rearing

systems and preventive antibi~stic and antifungal treatments.

The penaeid larval diseases can be classified under
(1) larval diseases (2) Bacterial diseases (3) Fungal diseases
(4) Larval fouling by ciliates, protogens and -ther

epibiontes and (5) Nutritional diseases.

1. Viral discase:

Viral infections appeasr mainly during postlarval and
juvenile stages. Two groups »f viruses have been implicated
Baculovirus group of viruses (e.t. MBV) or Parvovirus or a
Picornavirus group (e.g. IHHNV). The baculovirus group aff.cts
the midgut and hepatopancreas causing remarkable cytopathologic-l
changes that includes the presence of polvhedral inclusion r:%ics
(PIB's) in nucleus, nuclear hypertrophy, chromatic diminution and
nucleclar degeneration in the epithelial cells of the hepato-
pancreas. Epizootics may occur in protozoeal and mysis larval
stages. “he infections hypodermal and hematrpoetic necwmosis
Virus (HHNV) do not normally affect the midgut and hepato-
pancreas., It's target organs include ectodermally derived (like
cuticular hypodermis or epidermis, cuticular epithelium and the
nerve c¢ords) and mesodermally derived tissues (striated musclc,
connactive tissues, hemocytes and hematopoctic tissues,
mandikular organ, heart and the gonads). Certain patterns of
necrosis and cellular inflammatory response are suggestive of
THHN infection.



Tr nature transmission is achiev:d through cannibalism »f

iufectald shrinp by uninfected shrimp.

Preventive measures:

Eradiecation of kno>wn IHINV/BV conteminated stocks is
r2commended 2s the perferred means »f cantrol for this dls. -s:2.
All the kreelers must be checked hefore taking them to the
maturatio facility. Stresses due to handling szcm t2 2ic urag.s
the estehlishment >f viral diszase. Thercfire, the water :..7

in the hatcherv should he free of toxicants =nd pollutants.

2. Bacterial “iscases:

(&) External necrosis:

This occurs in larval and postlarval steges of all pensci o,
Under the microscope, the first trouble can be seen in prot.o .
th.r.rfl.rstarts with a liguefaction of the gut contents,
2lgee are incompletely digested and a green liquid £ills th.- -ut
instead of shaped faeces as in healthy larvae. Necrosis oft.n
starts on an antennae or a newly formad appendage like the
uropeds in protozoea III or tha pleonods in mysis. Necrosis
starts at the tip of the zppendages and progresses towards tho
base and the necros=d area gets melanized. Weakened larve.
have broken setas, opaque and more or less croded appendag.z.
Dying larvae are >ften ready to moult or failed to moull, tH:
nld carapace being hzld back by the necrosed appendages. The.
attack i1s more serioﬁs if it sterts early in larval

development. PFostlarvae are rather resistant to disease.

(b) Internal necrosis:

Normally this f£ollows external necorosis and is
characterised by the necrosis at the region of the moults
consequent to which the larvae cease t» eat. Hepatopancreas aud
stomach become greyish. This disease is therfore known as
‘grey stomach disease'. Protozoeal stage is the most »rone t:
this disease and is .noted usually after a long period of
hatchery ‘operatisn.



Jrevantion and therapy:

Disinfection of tanks and chlorination and filtration
of the seawater supply is helpful as a preventiva measure. Ths
us2 of treated water ensures larval rearing to begin in optimal
condition, bhut bacterial groliferation in en intensive larval
system cannot be aveided. Evan with a tdtal daily water
exehange larvee kaecp the bacteria insice the gut or fixed on the
shell; this flors can be harmful only if its level is too high.
The ae¢tion of the »reventive routire antibiotic treatment would

then lead to a partial destruction of this flora.

Preventive antibkiotics include streptomycin-bipunicillin
2 ppm), erythromycin phosphate (1 »pm AP), Tetracyclin
ehlorohydrate (2 micro litre/ml), sulphamethazin (3 ppm AP),
furacin (0.1 ppm), chloramphenicol znd furazolidone. In some
of the hatcheries, the routine treatment for the larval rearing
use chloramphenicol and furazolidine. The preventive dose is
administered routinely every alternate day till the postlarval
(PL5 stage). Curative dose is apnlied in case of aonperance of

necrosis.

3, Fungal disecase:

The mycotic agents associated with fungal attacks are
Lagenidium sp. Sirlpidium sp and Holiphthoros s». The sign »f

rortaminaticn is the infestation of dead larvae. Highly branch.?
fungal mycolium can be segen throughout the bddy, when observed
under the microscope. Evolution of the Jisease is fast

(24-48 hrs) cspecially in early larval stages and the thalli

soon replace all the tissues of the larvae which form spore
reservoirs. In Lagenidium sp. the reproductive form is an cx
external tube which gives birth to a sporangium but in
§;£2;pggigg 8. spores are formed in the mycelium insicde the
larvaoe, Infected indivicduals become immobile and settle to

the bottom.



“

-

Prevernticn and treatment:

Preventive measuras inclufs chlorination an® filtrrsci'm
of the scawater sunply. Malachite green {(0.00%9 mg/l) added +.
the spawning tenks containing thz gravid female is effecive in
inhibiting infection. As the spores cettle m»referantially on
dead eggs or dezald bodizxs, it is nzcesssry £> remove such
decaying matter from the rearing tsnks. Trefl-n-R (0.1 mg/l;
is effective in d.stroying the zsopores. Trifluralin is the

active increcdiont of the commercial hersicide TREFLAN-R.

Tdflan doses:

Nauplius 10 cc/m3
Protozoea 20 cc/m3
Mysis 30 cc/m3
Postlarvae 40 cc/m3

4., Larval fouling by ciliatss, proteozeans and other emibi-ites:s

All the stmages »f the larvae can be affected. The: rro
often found swimming around the larvas, upon the gills, beti/i.n
small setae or fixed on the shell. Ciliate infection is
cheracterised by a matlike apperance on the gills and appens 3.
duz to the attachment of stalked colonies. These fouling
orgAanisms are present most of the time in the rearing medium an’
arz2 not Jdirectly p»athogenic. But their accumation on the l=rvo.
especiallvy on‘the gills interfere with gas exchangez. Hzavy
infestation can also affect feeding.

Preventive measures: 2Always maintain hygienic conditions and

filter th= incoming seawrter properly. Accumulation of organic
matter should not be allowed.

Nutritional discascs:

The black st.mach disease is nutritional in origin eond
is associated with the use of Chastocerps. The condition is
characterised by the presence of black plug in the stomach
obstructing the digestive tract. This is caus2d due to
incomplete digestion of algae an? normally apnears when old
Chaetoceros culture is uszd to feed the larvas.



Pemedial measures: The remedizl mersurss include monitoring the
algal quality and evslution of tho algal bloom in the larval
rearing tanks. Change water an? ad? fresh clgae.

" awow




Practicals under Broodstock decvclooment and

spawning of peneeid shrimps

2. Laxminarayana

Soxual dimorphism

Female Male
Relatively larger than males a) Relatiwvely sm~lle:r :-n
Tho sternites of the last three females

thorasic somites are maified b)) The ondopodes of the Fios:

as 'thelycum', pair of »nleopods ar.

The cvwternal genital anerture modified into a copul=t.z.
is situated in the proximal organ known as ‘'petasm~o’.
podomere <f the third leg c¢) The internal genital

aperture is situated in -
proximal podomere of tho
fifth leg

Maturity stages a) stage 1: Testes lobes not

. jev 1. S = =n
Immature stage: The cvarics devel oped Permatoz.

not £ormed.
b) Stage 2: Testes 1lok:z
fairly developed.

thin, trnsluscent, unpigmented
and confined to the abdomen.
Early maturing stage: The

. . . . S ¢ Testas 1o z¢ well
ovary incrersing in size and c) Stage 3 stas

\ X develoned
the antericr and middle lobes evelog

(=3 . e =1
developing. The dorsal surface @) Stage 4: Testcs lobes well

light yellow to yellowish green developeds Spermataz.a

Late maturing stage: The ovary present in the terminal

is light green and is visible ampoule. This is the

through exoskeleton., The fully mature stage.

anterior anc mi~dle lobes e Stage 5: Testes lobes

fully developed contain only spermatozoca

Matu.e stage: The ovary dark but not other stages ot

s spermatogenesis
green and clearly visible ¥ ateg *

through exoskeleton.
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pent rzeovering: Distinguishable

S

from immature virgin femalzs only
from the size »f shrimn.

Exemin: the eg9gs coilectzd from

the ovary un-ler micrascope.

Eyestalk ablation:

1. Select impregnatcd feomales in the sizz range Of
145-1€0 mm in total length.

2. Carry »ut unilatsral cyestalk ablatin of the femal:s

by passing the red hnt 1209 of the Electrocautery thr-aon

ti12 midlle >f the w¢yestalk,
Eleetro ejsculation of spermetn-hores and onreparation of

sperm suspension

Give a mild electric shock (6 volts) using electro-cautaery
apparatus to the base of the 5th peir of walking legs '.".v
the spermatorhores are immediately ejacul atec.

Take out the sparmatoshores with the helpn of a forceeps -7
introduce the spermatonhores into an embryo cup contair.ay
seawater (salinity 33 ppt, nH 8.2).

The spermatorhores are mascerated to release ths sperm.

This sperm suspensiosn is later transferred into a 50 ml

beaker containing seawater.
Spawning:
Solect femnaleswith fully mature (diamond shaped} ovary.

Fill the spawning tanks with seawster, filteresd through =
50 micron mash bolting cloth. Add disodium saltof EDTA t»
the spawning media @ 0.1 g per 100 litres 2f secawater.

Provide aeration.

Keep the, sperms in the spawning tank. Only one spawrer in

earh tank.

Cover spawning tank with a lid.



B.

15,

11.
12.

Switch 2ff lights Juring night.
Spawning takes place between 8.00 am and 2 am.

Remove spent female in the morning; Return the same t0

maturation tank. Record its length me=surements.
Find out th= fertilizetisn rate undar microscope.

No of fertilized eggs x 120 _ %
Total No »f eggs -7

Egg start hatching within 12 t2 17 hours depending upon
the ambient temperature.

Count number 2f nauplii by sampling. The larvac ars
dispersed in water by thorough mixing and three 102 ml
samples are taken with the beaker. The number >f =2ggs in
each sample is counted and the average number in 100 ml
calculated,

Count number of unhatched eggs by sampling

Czlculrte the hatching rate as £illows:i-

- _ No of nauplii hatched x 100 _
Hatching rate = No of eggs snawned A\

Artificizl insemination:
Ablate females

Keep ablated females individually in 200 1 tenks filleg
with seawater and provided with aeration.
b .

Fe:d the ablated females with clam meat.

Change entire water d&aily in thz tanks after removirg

uneaten food and fracal pellets etc.

FPew unablated mature males also kent separately in 202 1
7.ank and fed with clam meat. Change water daily.

Observe the moulting daily.

After moulting catch soft females with a handnet and holad
with left hand, ventral sicde up.



8. Implant the glactrsejaculatzd snermatonhorss into the
thelycum.
9, Allow the female to recover in the trough of secawater
waich is _oatinuously cerated.
0. Release the implanted female ints a 250 litre tank filled
with seaweater,
1. Fecd the implanted femcle daily with clam meat.

l2. Change water caily, remdove uneaten £0o0 end feacal matoor :te.

[3. Observe the full deveslopment of ovsry within 4 to 7 days
after implantatinn,

4., When fully maturs, ke:sp the femzle for spavning individe - 1
in spevming tanks,

5. Spawning takes place at night.

6. Remove the soent female the next day and returm to the semz
tank from where it wss taken.

7. Count the number of nauplii and unhatched eggs the next 7-;.

8. Calculate ch2 hatching rate,

VII In vitro fertilization:

1. Female rshrimps measuring 140 mm and #bove are kept
individually f£for moulting in 320 litre tanks conteining

seawater.
2. Few mature males are also kept in another tank.
3. The shrimps are fed ad libitum on clam meat.
4. Water in these tanks was chenged deily.
5. DNote if there is any moulting in the tanks,

6. Two Cays after moulting, unilateral eyestelk ablation of thaz

moulted females was carried out.
7. The females mature 3 to 5 days after ablation.

8. The fully mature femal ss kept for spawning.



L

10.

11.

12.

13.

14.

15.

At the time of spawning, females were caught and spawning
was stopped by lifting the shrimp out of water.

The ovary is cut and the eggs are mixed with the sperm
suspension taken in a 50 ml beaker.

The egg-sperm suspension is transfarrod to 250 ml beaker
containing 100 ml of filtered seawater.

The flask is moved rapilly to get whirlpool movement £or
nearly 5 minutes.

Fertilization observed 10 minutes after mixing eggs with
sperms.

The fertilized and unfertilized eggs are transferred into
FRP tank containing 50 litres of seawater.

Larvae start hatching within 12-17 hours after fertilizatina

— e s o ol



Larval rzaring of P. irdicus

5.7, Fillal
Containsrs

FRP tanks of 2 tunne <-anmacity.
Disinfect with bleaching powdzer ovr cilcium hy~»chloriu

Clean ax? dry the fanks.,
wator filtration

FPilter sewater with 50 micron nylobolt.

P11l tanks with filtcred scawater.
Aeration -~ with Jdiffuszr air stones.
Hatching rate

Estimate hatchuing rate by taking 3 reprzisentative
1ot samnles (120 ml).

Examine *the gonerzal hoalth >f ths lervaas.

a

{1
~1
b
'

Stocking
Transfer nauplii into rearsirz tanks by siphoning
after concentrating them by focusing light. Stock
@ 100 nauplii/litre of water.
WNoter guality
Mairntain the water gquality as follows:—
Salinity - 27 to 34 p»t, Temperature 26 to 32.5°C,

pH 8 to 8.5, DO 3-8 ml/l, Total ammonia 0.1 w2pm,
Nitrite 0.05 ppm.

Larval stages

Nauplius - 6 sub stages (N1 through N&)

Stage: Ni N2 N3 N4 N5 N6
Furcal 4 4 1+1 3+3 4+4 6+6 T+7
setae

Duration 4

in hours 3-4 68 3~4 10-12 15-24

3ize (mm)0.28~ 0.29~ 0.29- 0.34= 0.35~ 0,43-
0.31 0-32 0.32 02.38 0.41 0.54
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271 = Sessilz 2yes, riostrum and pereadpods cbsent
ané abhdoman unsegmertcd. Duration 24 to 48 hao
Lize 0.88-0.51 mm

Pz2 : Lves stalked, rostrum apn»c:r, first 5 ~bdominal
s=gments demarcated, urorod absent. Duratinn
48 to 72 huurs. Size 1.42-1.55 mm.

PZ3 : Uropod prescnt, telson seperate” from last
ebdominal segment, Adorsal spines Drasznt or the
first 5 abdominal segments. Duratin 24 to 36
hours. Gize 2.41-2.73 mm.

3}

ilysis ~ 3 substages. They are M1, M2 and I

-

Y7+ Larvae assume shrimp like shape, rostrum long 3
curvad, minute abdominal buds <n the first Jive
abdominal segments. Duration 48 t> 72 hhurs.

Size 3.07-3.65 mm.

M2 : Appearance of unseqmented pleopn? buds., Duratioan

24 to 48 h»rars. Size 3.39-3.58 mm.

Development of 2 segmented pleopdd buds. Durstin

24 t> 48 hours. Size 3.43-4.17 mm.

M3

o

Po: tlarva 1 - Rostrum with 1 or 2 dorsal spines,
pleonods well developed and setose. Duration
24 to 30 hours. Size: 4,55-5.26 mm.

~ Feeding

At N6 stage algal water is introduced into the tank.
Fezading starts at protozoea 1 stage.
PZ1 > M3 stage — mixed diatoms @ 30,000 to 40,020 & 1ils 1

|

ced 4-5 times.
PL1 to PL5 - 200 micron sguilla powder
PL5 to PL15 -~ 500 " " "
PL15 to PL20 - 1000 " " "
Feeding done 3 times per Jay.
- Water management
Start with 100%and gradually increase water level,
Upto postlarva 1 there is no water exchange, except

ar’dition of algal water.



From PL1 to PL5 cdaily 1/3 gquantity of water is exchanged.
From PL5 to PL20, 2>n alternate days 59% water is exchanged.
Use 250 micron mesh filter cloth,

- Larval counts

Estimate survival of the larvae at 221, M1, M2, M3, PL1
to PL20 by counting 3 aliguot samples.

~ Management

Observe larvae for tneir gensral behaviour, foeding
activity, health end Aisease incidence, if any, Maintain
hygienfc comditioias in the hatchery. Ensure pruoer
aeration,

Maintain water quality. Bring down the salinity
gradually from PL3 to 15-16 ppt at PL2C,

-~ Harvest

Harvest by reduction of water and scooping larvae with
standard measure strainer. Sample minimum f£our measures

to estimate PL20 production.
- Packing and transport

Pack in polythene bags. Pour 6 litre water and f£ill it
with 0,. Stock PL20 @ 3,000 nos/litre. During long
distance transport introduce Artemia nauplii into the
bag to prevent cannibalism. Reduce water temperaturc

by placing blocks of ice in sachets int> the bag.

e s ensae
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Mixed culturs of phytonlankton

S.M. Pillai

For feeding prawn larva:z, large scale cultures >f

phytoplankton

involved are:-

is done in the hatchery. The various steps

- C ntaiaers

One tonne cap=city white TR? tanks.

Disinfect, clean an” Jdry the containers.

- Water filtration

™

Frltol seawacer with 50 mizron nylohdir.

Fill the tank with filtered water.

—~ Culture medium (for one tonne water)

Sodium nitrate - 12 ppm
Potassium orthophosphate - 3 pom
Sodium silicate - 6 prm
EDTA - 6 »om
AGd the nutrients into> the FRP tanks,

- Aeration

Two air stones in onc t=nk

— Maintain salinity 30-34 »nnt and temperature at

- Cell

- Cell

ambient condition. Light intensity at

22,000 - 1,20,000 lux during day time in

open shed.

count

By Haemocytometer. Place 1 ml algal water

and count the cells in 3 chambers., Cell

density (cells/ml) = Average count per
chamber x 10%.

density of 3-4 lakhs/ml in 24-48 hours.

Annsearance of golden brown colour indicates

maximum cell density.



By siphoning znd flocculation. For flocculation
dissolve 102 g Na OH in 100 ml distilled water.
Add scdium hydroxidce solution Arop by drop to
the algel water and increase the pH to 9.4.
Remove the settled algal mass. Bring “own ~he
PH t> 8.2 by ad7ing dil. HC1 Zrop by droL.

Preservation and storage

T

Sun drving cr freez< Crying. LHdf faw Trops
of cryoprotzctants like glyccrdl or dimethyl
sulpnoxidz before freeze drying the algaes.

Frozen algeae can be stor.d for 3 months,

*“meoe w00



2RACTICAL

S. AHAMAD ALI

Preparation of Micro-particulate feed for prawn:larv =

A. Equipments : 1. Grinder (Pulverizer).

2, Pressurs cooker

3. Pelletizer.

4. Dryer (Hot 2ir Oven)

5. Sieves (1092, 200, 500 and 1220 microns)

6. Plastic besins (59 1 cavecity)

7. Containers for storage

8. Aluminium tray for drying the feed
(size of trays suit-ble to the dryer)

9. Balance to weigh 17 kg

10. Sieve shaker

B. Procedure (Final action):

Grind the ingredients srawn waste, groundnut cake, fish
meal, tapioca in the pulverizer passing through 0.5 mm sirz.
Weigh the powdered ingredients and mix them according to ne
formula for a watch of 5 kg, and thoroughly homogenisz in &
plastic basin. A&d water (600 ml per kg of dry fecd) ~ul mnke
it into a dough. Take the dough into cooker contairers an’
steam it for 10 minutes without weight on the codoker. Pell.tiz:
the feed using a 2 mm or 3 mm Cdiameter die and cnllect the
pellets in trays. Dry the pellets in the dryer at 70°C for
24 hours. Store the dry pellets in good containers. This is

stock feed.

C. Preparation of Micro-particles of feed:

Take aliquots of the stock feed accor@ing to the quantity
requir:zd and grind it in the pulverizer without sieve. This ¢an
also be done in a mixie. Sieve the mash so obtained through
these sieves in the sieve shaker and collect the particles
passing through each sieve separately. Store the feceds properly

in polythene bags kept in air tight containers.
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D. Feeding prawn larvae withmicro-particulate foed:

The ~rawn larvae are fa2d in the hatchery an?® nursery ~with

the micro-varticulate feed according to the scherule

below; -
stoge f Particle size Juantity of Schedule and tiow
larvac 2f feed (in feed to be >f feciing
microns) fad for 1099
larvae/day
Mysis III upto 200 209 mg Divide the feed in

prstlarvae PL5 three equal parts

and broacdcast in
the larval tank in
morning, aftern>on
and evening

PL5 to PL1O 520 1000 mg —A0—

PL11 to PL25 1990 2-3 g ~JO-
and beyond
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